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CLAIMS 

(I) " .. · 0 , •• 

0.....--
24 

X is (H,H) or 0; 

Y is (H,OH) or 0; 

R1 and R2 are independently selected from 

H, alkyl, thioalkyl, arylalkyl, hydroxyalkyl, dihydroxyalkyl, 

hydroxyalkylarylalkyl, dihydroxyalkylarylalkyl\alkoxyalkyl, acyloxyalkyl, 
\ 

aminoalkyl, alkylaminoalkyl, alkoxycarbonylaminoalkyl, acylaminoalkyl, 
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arylsulfonamidoalky~ allyl, dihydroxyalkylallyl, dioxolanylallyl, 

caralkoxyalkyl, and (R3~Si where each R3 is independently selected from~ 

methyl, ethyl, isopropyl, ,!-butyl, and phenyl; wherein "alk-" or "alkyl" refers 

to cl-6 alkyl, branched or linear, preferably c;.3 alkyl, in which the carbon 

chain may be optionally interrupted by an ether (-0-) Hnksge; and 

R4 is m thy! or R~ and R 1 together fOim ~ alkylene; 

provided th R1 and Rz are not both H; and 

provided that here R1 is carbalkoxyalkyl or (RJ),Si. X andY are not both 0. 

2. Compounds ace · g to claim 1 selected from the following: 

1. 40-0-Benzy:r rapamycin 

2. 40-0-( 4 • -Hy xymethyl)benzyl-mpamycin 

3. 40-0-[4'-(1,2-

4. ~Allyl-rapam cin 

5. 40-0-[3'-(2,2-Dim yl-1.3-dioxolan-4{S)-yl)-prop-2'-en-l'-yl]-rapamycin 

6. (2'E. 4'5)-40-0-(4' '-Dihydroxypent-2'-en-1'-yl)-rapamycin 

7. 40-0-(2-Hydroxy)etbo carbonylmethyl-rapamycin 

8. 40-0-(2-Hydroxy)cthyl-

9. 40-0-(3-Hydroxy)propyl- amycin 

10. ~0-(6-Hydroxy)hexyl-rap yc:in 

11. 40-0-[2-(2-Hydroxy)ethoxy]e yl-rapamycin 

12. 4Q..0-[(3S)-2.2-Dimethyldioxol -3-yl]methyl-rapamycin 

13. ~0-[(25)-2,3-Dihyd:roxypzop-1- }-rapamycin 

14. 40-0-(2-Acetoxy)ethyl-rapamycin 

15. 40-0-(2-Nicotinoyloxy)ethyl-rapamycin 

16. 40-0-[2-(N-Morpholino )acetoxy]ethyl-~amycin 
\ 
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4. 

5. 
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- 39-

\ 
17. 40-0-(2-N-Imidazolylacetoxy )ethyl-rapamycin 

18. 40-0-[2-(N-Methyl-N'-piperazinyl)acetoxy]ethyl-rapamycin 

19. 3~~-Desmethyl-39 ,40-0,0-ethylene-rapamycin 

20. (26R\ -26-Dihydro-40-0-(2-hydroxy)ethyl-rapamycin 

21. 

22. minoethyl)-rapamycin 

23. 40-0-(2-~cetaminoethyl)-rapamycin 

24. 40-0-(2-N~~-namidoethyl)-rapamycin 

25. 40-0-(2-(N- ethyl-imidazo-2 '-ylcarbethoxamido)ethyl)-rapamycin 

26. 40-0-(2-Ethox ~arbon~laminoethy1)-rapamycin 

27. 40-0-(2-Tolylsul.fonamidoethyl)-rapamycin 

28. 40-0-[2 -( 4' ,5 '-D~boethoxy -I ',2' ,3 '-triazol-1 '-y I)-ethyl]-rapamycin 

Compounds according to clairp 1 where X andY are both 0, R2 isH, R4 is methyl, 

and R 1 is other than H. \ . 

40-0-(2-Hydroxy)ethyl-rapamy\ 

Compounds according to any one ~:!aims 1 through 4 obtained or obtainable by (i) 

reacting a rapamycin, deoxorapam~~:\.' or dihydrorapamycin (optionally in a
protected form) with an organic radic' attached to a leaving group under suitable 

acidic or neutral reaction conditions, an (ii) optionally reducing the producL. 

6. A compound according to any one of clai 1-5 for use as a pharmaceutical. 

7. 

8. 

A pharmaceutical composition comprising a co\pound according to any one of 

claims 1-5 together with a pharmaceutically ac\le diluent or carrier. 

Use of a compound according to claims 1-5 in the \ufacture of a medicament for 
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or preventing any of the following conditions: 

(i) 

(ii) 

(iii) 

(iv) asthma, 

(v) 

ost disease. 

(vi) roliferative disorders, or 

(vii) fungal infections, 

(viii) inflammation, 

.. 

• 

having Mip or Mip-like factors, or 

PCf/EP93/02604 

9. Novel products, processes, and utilities substantially as described herein. 
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Novel 0-alkylated derivatives of rapamycin of for-
mula (1), especially 40-0-alkylated derivatives, are found a •a 
to have pharmaceutical utility, particularly as immunosup
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Case No. 

DECLARATION AND POWER OF ATTORNEY 
FOR UNITED STATES PATENT APPLICATION 

100-7932/PCT 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

and 

I believe that I am the original, first and sole inventor (if only one name is listed below) 

or an original, first and joint inventor (if more than one name is listed below) of the subject 

matter which is claimed and for which a United States patent is sought on the invention 

entitled 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY 
AS IMMUNOSUPPRESSANTS 

the specification of which 

[ ] is attached hereto. 

[ ] was_ filed on 19 as application Serial No. 01 

and, if these brackets contain an X [ ], was amended on 19 

[X] was filed as Patent Cooperation Treaty intemation application No. PCT/EP93/02604 

on September 24 , 19 9 3 , if these brackets contain an X [ ], was 

amended under Patent Cooperation Treaty Article 19 on 

and, if these brackets contain an X [ ] , was amended on 

[ ] entered the national stage in the United States and was accorded Serial No. 

' 19 

, 19 

on ' 19 , and if these brackets contain an X [ 

was amended on 

I hereby state tha~. I have reviewed and understand the contents of the above-identified 

specifiction including the claims, as amended by any amendment(s) referred to above. 

I acknowledge my duty to disclose all information which is known by me to be material 

to patentability as defined in Title 37, Code of Federal Regulations, § 1.56. 

I hereby claim the benefit under Title 35, United States Code, § 119 of any foreign 

application(s) for patent or inventor's certificate indicated below and of any Patent 

Cooperation Treaty international application(s) designating at least one country other than the 

United States indicated below and have also identified any foreign application(s) for 

- 1 -
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Case No. 100-7932/PCT 

patent or inventor's certificate and Patent Cooperation Treaty international application(s) 

designating at least one country other than the United States for the same subject matter and 

having a filing date before that of the application for said subject matter the priority of which 

is claimed: 

Country: 

Great Britain 

Number: 

9221220.8 

Filing Date: 

October 9, 1992 

Priority Claimed: 

[X] Yes[ ] No 

[ ] Yes[ ] No 

[ ] Yes[ ] No 

[ ] Yes[ ] No 

[ ] Yes[ ] No 

[ ] Yes[ ] No 

I hereby claim the .benefit under Title 35, United States Code, § 120 of any United 

States application(s) listed below and of any Patent Cooperation Treaty international 

application(s) designating the United States listed below and, insofar as the subject matter of 

each of the claims of this application is not disclosed in said prior app1ication(s) in the 

manner required by the first paragraph of Title 35, United States Code, § 112, I acknowledge 

my duty to disclose all information known to me to be material to patentability as defined in 

Title 37, Code of Federal Regulations, § 1.56 which became available between the filing 

date(s) of the prior application(s) and the national or Patent Cooperation Treaty international 

filing date of this application: 

Application 

Serial No. 

none 

- 2 -

Status (Pending, 

Abandoned, Patented) 
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I hereby appoint the following: 

ROBERT S. HONOR 
THOMASO.MCGOVERN 
MELVYN M. KASSENOFF 
JOSEPH J. BOROVIAN 
DIANE E. FURMAN 
CARL W. BATTLE 
ANDREW N. PARFOMAK 
JOHN L. CHIATALAS 
CAROL A. LOESCHORN 
MICHAEL P. MORRIS 
THOMAS C. DOYLE 

Case No. 100-7932/PCT 

~&-No 22.801 
Reg. No. 25,741 
Reg. Nu.-26~89-
Reg. No. 2.6.63-1-
Reg. No.__31..-1.04-

-Reg. No. 3Q73J
Reg. No. 32 43 1 

Reg. No. 31,818 
_Reg No 35,590 -

Reg. No. 34,513- // 
Reg. No. 22,340 

respectively and individually, as my attorneys and/or agents, with full power of substitution 

and revocation, to prosecute this application and to transact all business in the Patent and 

Trademarks Office connected therewith. Please address all communications to ROBERT S. 

HONOR, SANDOZ CORPORATION, 59 Route 10, East Hanover, New Jersey 07936-1080, 

whose telephone number is 201-503-8485. 

I hereby declare that all statements made herein of my own knowledge are true and that 

all statements made on information and belief are believed to be true; and further that these 

statements were made with the knowledge that willful false statements and the like so made 

are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 

States Code and that such willful false statement may jeopardize the validity of the 

application or any patent issuing thereon. 

Sole inventor or 
first joint inventor: 

.... ; 
\ Full name 

Signature 
Date 
Citizenship 
Residence 

·o 
/

_,..{) 

Sylvain Cottens 

~·i· 
fflat-~~ I~ ;13'1 \ 
Switzerland 
In den Reben 12, 
Switzerland 

CH-4108 Witterswil, 

P.O. Address: same. as above. _ 
C-HX 

IMPORTANT: Before this declaration is signed, the patent application (the specificateion, the claims and this 
declarations) must be read and understood by each person signing it, and no changes may be made in the 
application after this declaration has been signed. 

- 3 -
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Second joint inventor, 
if any: 

Third joint inventor, 
if any: 

Fourth joint inventor, 
if any: 

Fifth joint inventor 
if any: 

Full name 

Signature 
Date 

t ,-
Case No. 

oD 
Richard Sedrani -z, _,.... 

f[)i~~\~ 
~ill... 11 l g )_s-
Luxembourg 

100-7932/PCT 

Citizenship 
Residence Herrengrabenweg 15, CH-4054 Basle, 

Switzerland C--H >( 
P.O. Address :same as above 

Full name 

Signature 
Date 
Citizenship 
Residence 

P.O. Address: 

Full name 

Signature 
Date 
Citizenship 
Residence 

P.O. Address: 

Full name 

Signature 
Date 
Citizenship 
Residence 

P.O. Address: 

- 4-
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DO/EO BIBLIOGRAPHIC DATA ENTRY 

SERIAL NUMBER: 08 / 416673 
IA NUMBER: PCT/ £P93 / 02604 

RECEIPT DATE: 04 / 07 / 
IA FILING DATE: 09 / 24 / 

FAMILY NAME: COTTENS 
GIVEN NAME: SYLVAIN 
PRIORITY CLAIMED (Y/NJ: Y 
NO BASIC FEE CY/N); N 
ATTORNEY DOCKET NUMBER: 100-7932/PCT 
CORRESPONDENTS NAME/ADDRESS: 
ROBERT S. HONOR 
SANDOZ PATENT DEPT 
59 ROUTE 10 
E. HANOVER~ N.J. 07936-1080 

APPLICATION TITLES: 

DELAY WAIVED (Y/NJ: N 
DEMAND RECEIVED (Y/N)~ Y 
PRIORITY DATE: 10 / 09 
US DESIGNATED ONLY CY/N): 

CtJUNTRY: 

0-ALKLATED RAPAMYCIN DERIVATIVES AND THEIR US£, PARTICULARLY AS 
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/ 

• 
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PATENT APPLICATION~~ 1 ~AMI NATION RECORD 
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', ~ :7r3;;Ft Effective - 1 , 1994 

CLAIMS AS FILED - PART I OTHER THAN 
(Column 1) 12) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE FEE RATE 
~b 

BASIC FEE 
4111& 365.00 0 
~,, 

OR f~V.VV 

~~ /minus20= 

-\ 

TOTAL CLAIMS * x$22=' x$11= OR 

INDEPENDENT CLAIMS * minus 3= x38= OR ,x76= y MULTIPLE DEPENDENT CLAIM PRESENT 

{ +120= OR +240= l:2¥V 
* If the difference in column 1 is less than zero, enter ·o· in column 2 

\&:~ 
TOTAL OR TOTAL ro::x JJ 

CLAIMS AS AMENDED - PART II OTH~~~A~ 
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
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z AMENDMENT PAID FOR FEE FEE w 
:::E Total * Minus ** c = x$11= OR x$22= 
z w * Minus *** 
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c( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +120= OR +240= 
TOTAL TOTAL 

(Column 3) 
ADDIT. FEE OR ADDIT. FEE 
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(Column 1) (Column 2) 

CLAIMS HIGHEST 
m REMAINING NUMBER PRESENT ADD I- ADD I-
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z AMENDMENT PAID FOR FEE FEE 
w 
:::E Total * Minus ** x$11= x$22= c = OR 
z 
w * Minus *** x38= x76= :::E = OR 

c( 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +120= OR +240= 

TOTAL TOTAL 

(Column 1) (Column 2) (Column 3) ADDIT. FEE OR ADDIT. FEE . 
CLAIMS HIGHEST 

0 REMAINING NUMBER PRESENT ADD I- ADD I-

1- AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL 
z AMENDMENT PAID FOR FEE FEE 
w 
:::E Total * Minus ** x$11=- OR x$22= c = 
z 
w * Minus *** x38= OR x76= :::E = 
c( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +120= OR +240= 
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. TOTAL TOTAL 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20." 

ADDIT. FEE OR ADDIT. FEE ***If the Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3." 
The Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 
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0-ALKYLAIEQ RAPAMYCltLD.ERIYATIV.ES_ANO_T.HEIR_u.s.E., PARTICULARLY AS IMMUNO-
,--SUPPRESSANTS . · · · · 

-~ -
;;··~ ~ 

IV ,: . This invention comprises novel alkylated derivatives of rapamycin having 

pharmaceutical utility. especially as immunosuppressants. 

Rapamycin is a known macrolide antibiotic produced by Streptomvces 

hve-roscopicus, having the structure depicted in Formula A: 

41 

36 

5 

J 
0 

0---

(A) 

24 

See. e.g., McAlpine, J.B., et al., J. Antibiotics (1991) 44: 688; Schreiber, S.L., et al., J. Am. 

Chern. Soc. (1991) 113: 7433; US Patent No. 3 929 992. Rapamycin is an extremely 
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- 2 -

potent immunosuppressant and has also been shown to have antitumor and antifungal 

activity. Its utility as a pharmaceutical, however, is restricted by its very low and variable 

bioavailability as well as its high toxicity. Moreover, rapamycin is highly insoluble, making 
it difficult to formulate stable galenic compositions. 

It has now surprisingly been discovered that cenain novel derivatives of rapamycin 

(the Novel Compounds) have an improved pharmacologic profile over rapamycin, exhibit 

greater stability and bioavailability, and allow for greater ease in producing galenic 

formulations. The Novel Compounds are alkylated derivatives of rapamycin having the 

strucnrre of Formula I: 

41 

So ,, .... ,, 
3 : 34 

2 = 
6 7~0 

N II 
8 0 (I) 

0---

18 20 24 

wherein 
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X is (lUI) or 0; 

Y is (H.OH) or 0; 

R 1 and Rz are independently selected from 

H. alkyl~ thioalkyl, arylalkyl, hydroxyalkyl, dihydroxyalkyl. 

hydroxyalkylarylalkyl. dihydroxyalkylaxylalkyl. alkoxyali.."Y 1~ acyloxyalk:yl, 
aminoalkyl, alkylaminoalkyl. a!.koxycarbonylaminoalkyl, acylaminoalkyl, 
arylsulfonamidoalkyl, allyl, dihydroxyalkylallyl, dioxolanylallyl, 

carbalkoxyalk:yl. and (R3):3Si where each R3 is independently selected from H. 
methyl, ethyl, isopropyl, !-butyl. and phenyl; wherein "alk-" or "alkyl" refers 
to c;.6 alkyl, branched or linear preferably cl.l alkyl, in which the carbon 
chain may be optionally inren:u:pted by an ether ( -0-) linkage; and 

R4 is methyl, or R4 and R1 together fOim ~ alkylene; 

provided that R1 and R~ are not both H; and 

provided that where R1 is (R3
):3Si or carbalkoxyalkyl, X andY are not both 0. 

Preferred Novel Compounds include the following: 

1. 40-0-Benzyl-rapamycin 

2. 40-0-(4' -Hydroxymethyl)benzyl-rapamycin 

3. 40-0-[ 4' -(1,2-Dihydroxyet:hyl)]benzyl-rapamycin 

4. 40-0-Allyl-rapamycin 

5. 40-0-[3'-(2,2-Dimethyl-1,3-dioxolan-4(S)-yl)-prop-2'-en-l'-yl]-rapamycin 
6. (2'E, 4tS)-40-0-(4' ,5'-Dihydroxypent-2'-en-1' -yl)-rapamycin 

7. 40-0-(2-Hydroxy)eihoxycarbonylmerhyl-zapamycin 

8. 40-0-(2-Hydroxy)ethyl-rapamycin 

Par Pharm., Inc. 
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9. 40-0-(3-Hydroxy )propyl-rapamycin 

10. 40-0-(6-Hydroxy)hexyl-rapamycin 

11. 40-0-[2-(2-Hydroxy)ethoxy]ethyl-rapamycin 

12. 

13. 

40-0-[(35)-2,2-Dimethyldioxolan-3-yl]methyl-rapamycin 

40-0-[(25)-2,3-Dihydroxyprop-1-yl]-rapamycin 

14. 40-0-(2-Acetoxy)ethyl-rapamycin 

15. 40-0-(2-Nicotinoyloxy)ethyl-rapamycin 

16. 40-0-[2-(N-Morpholino)acetoxy]ethyl-rapamycin 

17. / 40-0-(2-N-Imidazolylacetoxy)ethyl-rapamycin 

18. 40-0-[2-(N-Methyl-N' -piperazinyl)acetoxy]ethyl-rapamycin 

19. 39-0-Desmethyl-39,40-0,0-ethylene-rapamycin 

20. (26R)-26-Dihydro-40-0-(2-hydroxy)ethyl-rapamycin 

21. 28-0-Methyl-rapamycin 

22. 40-0-(2-Aminoethyl)-rapamycin 

23. 40-0-(2-Acetaminoethyl)-rapamycin 

24. 40-0-(2-Nicotinamidoethyl)-rapamycin 

PCf /EP93/02604 

25. 40-0-(2-(N-Methyl-imidazo-2 '-y lcarbethoxamido )ethyl)-rapamycin 

26. 40-0-(2-Ethoxycarbonylaminoethyl)-rapamycin 

27. 40-0-(2-Tolylsulfonamidoethyl)-rapamycin 

28. 40-0-[2-(4' ,5' -Dicarboethoxy-1 ',2' ,3 '-triazol-1 '-yl)-ethyl}-rapamycin 

The Novel Compounds for immunosuppressive use are preferably the 

40-0-substituted rapamycins where X andY are both 0, R2 isH, R4 is methyl, and R1 is 

other than H; most preferably where R 1 is selected from hydroxyalkyl, hydroxyalkoxyalkyl, 

acylaminoalkyl, and aminoalkyl; especially 40-0-(2-hydroxy)ethyl-rapamycin, 40-0-(3-

hydroxy)propyl-rapamycin, 40-0-[2-(2-hydroxy)ethoxy}ethyl-rapamycin, and 

40-0-(2-acetaminoethyl)-rapamycin). 

Preferably, a-substitution at C40 or 0,0-disubstitution at C28 and C40 is performed 

Par Pharm., Inc. 
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according to the following general process: Rapamycin (or dihydro or deoxorapamycin) is 

reacted with an organic radical attached to a leaving group (e.g., RX where R is the organic 

radical, e.g., an alkyl, allyl, or benzyl moiety, which is desired- as the 0-substiruent, and X is 

the leaving group, e.g., CC13C(NH)O or CF3S03) under suitable reaction conditions, 

preferably acidic or neutral conditions, e.g., in the presence of an acid like 

oifluoromethanesulfonic acid, camphorsulfonic acid, p-toluenesulfonic acid or their 

respective pyridinium or substituted pyridinium salts when X is CC13C(NH)O or in the 

presence of a base like pyridine, a substituted pyridine, diisopropylethylamine or 

pentamethylpiperidine when X is CF3S03• 0-substirutions at C28 only are accomplished in 

the same manner, but with prior protection at C40. Funher modifications are possible. For 

example, where the substituent is allyl, the isolated, monosubstituted double bond of the 

allyl moiety is highly amenable to funher modification. 

The 9-deoxorapamycin compounds are preferably produced by reducing a rapamycin 

using hydrogen sulfide, by reacting rapamycin with diphenyldiselenide and ttibutylphosphine 

or by other suitable reduction reaction. 

The 26-dihydro-rapamycins are preferably produced by reducing rapamycins or 

9-deoxorapamycins from keto to hydroxy at C26 by a mild reduction reaction, such as a 

borohydride reduction reaction. 

The Novel Compounds are particularly useful for the following conditions: 

a) Treatment and prevention of organ or tissue transplant rejection, e.g. for the 

treatment of recipients of e.g. heart, lung, combined heart-lung, liver, kidney, pancreatic, 

skin or corneal transplants. They are also indicated for the prevention of graft-versus-host 

disease, such as following bone marrow transplantation. 

b) Treatment and prevention of autoimmune disease and of inflammatory 

conditions, in particular inflammatory conditions with an etiology including an autoimmune 
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component such as anhritis (for example rheumatoid anhriris, anhritis chronica progrediente 

and anhritis deformans) and rheumatic diseases. Specific autoimmune diseases for which 

the compounds of the invention may be employed include, autoinunune hematological 

disorders (including e.g. hemolytic anaemia, aplastic anaemia, pure red cell anaemia and 

idiopathic thrombocytopenia), systemic lupus erythematosus, polychondritis, sclerodoma, 

W_egener granulamatosis, dermatomyositis, chronic active hepatitis, myasthenia gravis, 

psoriasis, Steven-Johnson syndrome, idiopathic sprue, autoimmune inflammatory bowel 
disease (including e.g. ulcerative colitis and Crohn's disease) endocrine ophthalmopathy, 

Graves disease, sarcoidosis, multiple sclerosis, primary billiary cirrhosis, juvenile diabetes 
(diabetes mellitus type 1), uveitis (anterior and posterior), keratoconjunctivitis sicca and 
vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic anhritis, glomerulonephritis 
(with and without nephrotic syndrome, e.g. including idiopathic nephrotic syndrome or 

minimal change nephropathy) and juvenile dermatomyositis. 

c) Treaonent and prevention of asthma. 

d) Treaonent of multi-drug resistance (MDR). The Novel Compounds suppress 

P-glycoproteins (Pgp), which are the membrane transpon molecules associated with MDR. 
MDR is particularly problematic in cancer patients and AIDS patients who will not respond 

to conventional chemotherapy because the medication is pumped out of the cells by Pgp. 

The Novel Compounds are therefore useful for enhancing the efficacy of other 

chemotherapeutic agents in the treaonent and control of multidrug resistant conditions such 
as multidrug resistant cancer or multidrug resistant AIDS. 

e) Treaonent of proliferative disorders, e.g. rumors, hyperproliferative skin 

disorder and the like. 

f) Treaonent of fungal infections. 

g) Treaonent and prevention of inflammation, especially in potentiating the action 

of steroids. 

h) Treaonent and prevention of infection, especially infection by pathogens 

having Mip or Mip-like factors. 

i) Treaonent of overdoses of FK-506, rapamycin, immunosuppressive Novel 
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Compounds, and other macrophilin binding immunosuppressants. 

The invention thus provides the Novel Compounds described herein, for use as novel 
intermediates or as pharmaceuticals, methods of treating or preventing the above-described 
disorders by administering an effective amount of a Novel Compound to a patient in need 
thereof, use of a Novel Compound in the manufacture of a medicament for treattnent or 
prevention of the above-described disorders, and pharmaceutical compositions comprising a 
Novel Compound in combination or association with a pharmaceutically acceptable diluent 
or carrier. 

Most of the Novel Compounds described herein are highly immunosuppressive, 
especially those Novel Compounds which are 0-substituted at C40, and these Novel 
Compounds are particularly useful in indications a and b, but not in indication i. Those of 
the Novel Compounds which are less immunosuppressive, especially those which are a
substituted at C28 only. are particularly useful in indications h and i, but are less preferred 
in indications a or b. 

The Novel Compounds are utilized by administration of a pharmaceutically effective 
dose in pharmaceutically acceptable fonn to a subject in need of treattnent. Appropriate 
dosages of the Novel Compounds will of course vary, e.g. depending on the condition to be 
treated (for example the disease type or the nature of resistance), the effect desired and the 
mode of administration. 

In general however satisfactory results are obtained on administration orally at 
dosages on the order of from 0.05 to 5 or up to lOmg/kglday, e.g. on the order of from 0.1 
to 2 or up to 7.5 mg/kglday administered once or, in divided doses 2 to 4x per day, or on 
administration parenterally, e.g. intravenously, for example by i.v. drip or infusion, at 
dosages on the order of from 0.01 to 2.5 up to 5 mglkglday, e.g. on the order of from 0.05 
or 0.1 up to 1.0 mg/kglday. Suitable daily dosages for patients are thus on the order of 500 
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mg p.o., e.g. on the order of from 5 to 100 mg p.o., or on the order of from 0.5 to 125 up to 

250 mg i.v~. e.g. on the order of from 2.5 to 50 mg i.v .. 

Alternatively and even preferably, dosaging is arranged in patient specific manner to 

provide pre-determined trough blood levels, e.g. as determined by RIA technique. Thus 

patient dosaging may be adjusted so as to achieve regular on-going trough blood levels as 

measured by RIA on the order of from 50 or 150 up to 500 or lOOOng/ml, i.e. analogously to 

methods of dosaging currently employed for Ciclosporin immunosuppressive therapy. 

The Novel Compounds may be administered as the sole active ingredient or together 

with other drugs. For example, in immunosuppressive applications such as prevention and 

treaonent of graft vs. host disease, transplant rejection, or autoimmune disease, the Novel 

Compounds may be used in combination with Ciclosporin, FK-506, or their 

immunosuppressive derivatives; corticosteroids; azathioprene; immunosuppressive 

monoclonal antibodies, e.g., monoclonal antibodies to CD3, CD4, CD25, CD28, or CD45; 

and7or other immunomodulatory compounds. For anti-inflammatory applications, the Novel 

Compounds can be used together with anti-inflammatory agents, e.g., corticosteroids. For 

anti-infective applications, the Novel Compounds can be used in combination with other 

anti-infective agents, e.g., anti-viral drugs or antibiotics. 

The Novel Compounds are administered by any conventional route, in particular 

enterally, e.g. orally, for example in the form of solutions for drinking, tablets or capsules or 

parenterally, for example in the form of injectable solutions or suspensions. Suitable unit 

dosage forms for oral administration comprise, e.g. from 1 to 50 mg of a compound of the 

invention, usually 1 to 10 mg. Pharmaceutical compositions comprising the novel 

compounds may be prepared analogously to pharmaceutical compositions comprising 

rapamycin, e.g., as described in EPA 0 041 795, which would be evident to one skilled in 

the art. 
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The phannacological activity of the Novel Compounds are demonstrated in, e.g., the 

following tests: 

1. Mixed lvmphocvte reaction (Ml..R) 

The Mixed Lymphocyte Reaction was originally developed in connection with 

allografts, to assess the tissue compatibility between potential organ donors and recipients, 

and is one of the best established models of immune reaction in vitro. A murine model 

MLR, e.g., as described by T.Meo in "Immunological Methods", L. Lefkovits and B. Peris, 

Eds., Academic Press, N.Y. pp. 227-239 (1979), is used to demonstrate the 

immunosuppressive effect of the Novel Compounds. Spleen cells (0.5 x 106
) from Balb/c 

mice (female, 8-10 weeks) are co-incubated for 5 days with 0.5 x 106 irradiated (2000 rads) 

or mitomycin C treated spleen cells from CBA mice (female, 8-10 weeks). The irradiated 

allogeneic cells induce a proliferative response in the Balb/c spleen cells which can be 

measured by labeled precursor incorporation into the DNA. Since the stimulator cells are 

irradiated (or mitomycin C treated) they do not respond to the Balb/c cells with proliferation 

but do retain their antigenicity. The anti proliferative effect of the Novel Compounds on the 

Balb/c cells is measured at various dilutions and the concentration resulting in 50% 

inhibition of cell proliferation (IC~0) is calculated. The inhibitory capacity of the test sample 

may be compared to rapamycin and expressed as a relative IC~0 (i.e. IC~0 test sample/IC50 

rapamycin). 

2. IL-6 mediated proliferation 

The capacity of the Novel Compounds to interfere with growth factor associated 

signalling pathways is assessed using an interleukin-6 (Il...-6)-dependent mouse hybridoma 

cell line. The assay is performed in 96-well microtiter plates. 5000 cells/well are cultivated 

in serum-free medium (as described by M. H. Schreier and R. Tees in Immunological 

Methods, I. Lefkovits and B. Pemis, eds., Academic Press 1981, VoL II, pp. 263-275), 

supplemented with 1 ng recombinant ll...-6/ml. Following a 66 hour incubation in the 

absence or presence of a test sample, cells are pulsed with 1 JJCi (3-H)-thymidine/well for 
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another 6 hours, harvested and counted by liquid scintillation. (3-H)-thymidine incorporation 

into DNA correlates with the increase in cell number and is thus a measure of cell 

proliferation. A dilution series of the test sample allows the calculation of the concentration 

resulting in 50% inhibition of cell proliferation (IC50). The inhibitory capacity of the test 

sample may be compared to rapamycin and expressed as a relative IC50 (i.e. IC50 test 

sample/IC50 rapamycin). 

3. Macrophilin binding assay 

Rapamycin and the structurally related immunosuppressant, FK-506, are both known 

to bind in vivo to macrophilin-12 (also known as FK-506 binding protein or FKBP-12), and 

this binding is thought to be related to the immunosuppressive activity of these compounds. 

The Novel Compounds also bind strongly to macrophilin-12, as is demonstrated in a 

competitive binding assay. 

In this assay, FK-506 coup1ea ro o5n. :..s u.seo iO coat rmcrmncr wells. isiotinylated 

recombinant human macrophilin-12 (biot-MAP) is allowed to bind in the presence or 

absence of a test sample to the immobilized FK-506. After washing (to remove 

non-specifically bound macrophilin), bound biot-MAP is assessed by incubation with a 

streptavidin-alkaline phosphatase conjugate, followed by washing and subsequent addition of 

p-nirrophenyl phosphate as a substrate. The read-out is the OD at 405nm. Binding of a test 

sample to biot-MAP results in a decrease in the amount of biot-MAP bound to the FK-506 

and thus in a decrease in the OD405. A dilution series of the test sample allows 

determination of the concentration resulting in 50% inhibition of the biot-MAP binding to 

the immobilized FK-506 (IC50). The inhibitory capacity of a test sample is compared to the 

IC50 of free FK-506 as a standard and expressed as a relative IC50 (i.e., IC50-test sample/ 

IC50-free FK-506). 

4. Localized Graft-Versus-Host (GvH) Reaction 

In vivo efficacy of the Novel Compounds is proved in a suitable animal model, as 
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described, e.g., in Ford et al, TRANSPLANTATION lQ (1970) 258. Spleen cells (1 x 107
) 

from 6 week old female Wistar/Funh (WF) rats are injected subcutaneously on day 0 into 

the left hind-paw of female (F344 x WF)F1 rats weighing about 100g. Animals are treated 

for 4 consecutive days and the popliteal lymph nodes are removed and weighed on day 7. 

The difference in weight between the two lymph nodes is taken as the parameter for 

evaluating the reaction. 

5. Kidnev Allograft Reaction in Rat 

One kidney from a female fisher 344 rat is transplanted onto the renal vessel of a 

unilaterally (left side) nephrectomized WF recipient rat using an end-to-end anastomosis. 

Ureteric anastomosis is also end-to-end. Treatment commences on the day of transplantation 

and is continued for 14 days. A contralateral nephrectomy is done seven days after 

transplantation, leaving the recipient relying on the performance of the donor kidney. 

Survival of the graft recipient is taken as the parameter for a functional graft. 

6. Experimentally Induced Allergic Encephalomvelitis (EAE) in Rats 

Efficacy of the Novel Compounds in EAE is measured. e.g .• by the procedure 

described in Levine & Wenk, AMER J PATII 47 (1965) 61; McFarlin et al, J IMMUNOL 

113 (1974) 712; Borel. TRANSPLANT. & CLIN. IMMUNOL ll (1981) 3. EAE is a 

widely accepted model for multiple sclerosis. Male Wistar rats are injected in the hind paws 

with a mixture of bovine spinal cord and complete Freund's adjuvant. Symptoms of the 

disease (paralysis of the tail and both hind legs) usually develop within 16 days. The 

number of diseased animals as well as the time of onset of the disease are recorded. 

7. Freund's Adiuvant Anhritis 

Efficacy against experimentally induced anhritis is shown using the procedure 

described, e.g_., in Winter & Nuss, ARTIIRITIS & RHEUMATISM 2 (1966) 394; 

Billingham & Davies, HANDBOOK OF EXPERIMENTAL PHARMACOL (Vane & 

Ferreira Eds, Springer-Verlag, Berlin) ~I (1979) 108-144. OFA and Wistar rats (male or 
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female, 150g body weight) are injected i.e. at the base of the tail or in the hind paw with 0.1 
ml of mineral oil containing 0.6 mg of lyophilized heat-killed Mycobacterium smegmatis. 
In the developing anhritis model, treaonent is staned immedlately after the injection of the 
adjuvant (days 1 - 18); in the established arthritis model treaonent is staned on day 14, 
when the secondary inflammation is well developed (days 14-20). At the end of the experi
ment, the swelling of the joints is measured by means of a micro-caliper. ED50 is the oral 
dose in mg/kg which reduces the swelling (primary or secondary) to half of that of the 
controls. 

8. Antitumor and MDR activity 

The antitumor activity of the Novel Compounds and their ability to enhance the 
performance of antitumor agents by alleviating multidrug resistance is demonsttated, e.g., by 
administration of an anticancer agent, e.g., colchicine or etoposide, to multidrug resistant 
cells and drug sensitive cells in vitro or to animals having multidrug resistant or drug 
sensitive tumors or infections, with and without co-administtation of the Novel Compounds 
to be tested, and by administration of the Novel Compound alone. 

Such in vitro testing is performed employing any appropriate drug resistant cell line 
and control (parental) cell line, generated, e.g. as described by Ling et al., J. Cell. Physiol. 
83, 103-116 (1974) and Bech-Hansen et al. J. Cell. Physiol. ~ 23-32 (1976). Particular clones 
chosen are the multi-drug resistant (e.g. colchicine resistant) line CHR (subclone C5S3.2) 
and the parental, sensitive line AUX Bl (subclone ABl Sll). 

In vivo anti-tumor and anti-MDR activity is shown, e.g., in mice injected with 
multidrug resistant and drug sensitive cancer cells. Ehrlich ascites carcinoma (EA) sub-lines 
resistant to drug substance DR, VC, AM, ET, TE or CC are developed by sequential transfer 
of EA cells to subsequent generations of BALB/c host mice in accordance with the methods 
described by Slater et al., J. Clin. Invest, 1Q, 1131 (1982). 
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Equivalent results may be obtained employing the Novel Compounds test models of 

comparable design, e.g. in vitro, or employing test animals infected with drug-resistant and 

drug sensitive viral strains, antibiotic (e.g. penicillin) resistant and sensitive bacterial strains, 

anti-mycotic resistant and sensitive fungal strains as well as drug resistant protozoal strains, 

e.g. Plasmodial strains, for example naturally occurring sub-strains of Plasmodium 

falciparum exhibiting acquired chemotherapeutic, anti-malarial drug resistance. 

9. FKBP binding 

Cenain of the Novel Compounds are not immunosuppressive, particularly those 

which are 0-substituted at C28 only, such as 28-0-methyl-rapamycin. This can be shown in 

standard in vitro assays in comparison to FK506 and rapamycin. FK506, for example, is 

known to be a potent inhibitor of IL-2 transcription, as can be shown in an IL-2 reponer 

gene assay. Rapamycin, although not active in the IL-2 reponer gene assay, strongly 

inhibits IL-6 dependent T-cell proliferation. Both compounds are very potent inhibitors of 

the mixed lymphocyte reaction. Nonimmunosuppressivity can also be shown in the in vivo 

models 1-7 above. Even those Novel Compounds which are not immunosuppressive, 

however, bind to macrophilin, which confers cenain utilities in which 

nonimmunosuppressivity is an advantage. 

Those of the Novel Compounds which bind strongly to macrophilin and are not 

themselves immunosuppressive can be used in the treattnent of overdoses of macrophilin

binding immunosuppressants, such as FK506, rapamycin, and the immunosuppressive Novel 

Compounds. 

10. Steroid potentiation 

The macrophilin binding activity of the Novel Compounds also makes them useful in 

enhancing or potentiating the action of corticosteroids. Combined treannent with the 

compounds of the invention and a corticosteroid, such as dexamethasone, results in greatly 

enhanced steroidal activity. This can be shown, e.g., in the murine mammary tumor virus-
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chloramphenicol acetyltransferase (MMTV-CAT) reponer gene assay, e.g., as described in 

Ning, et al., J. Bioi. Chem. ( 1993) 268: 6073. This synergistic effect allows reduced doses 

of conicosteroids, thereby reducing the risk of side effects in some cases. 

11. Mip and Mip-like factor inhibition 

Additionally, the Novel Compounds bind to and block a variety of Mip (macrophage 

infectivity potentiator) and Mip-like factors, which are structurally similar to macrophilin. 

Mip and Mip-like factors are virulence factors produced by a wide variety of pathogens, 

including those of the genera Chlamidia, e.g., Chlamidia trachomatis: Neisseria, e.g., 

Neisseria meningitidis; and Legionella, e.g., Legionella pneumophilia; and also by the 

obligately parasitic members of the order Rickettsiales. These factors play a critical role in 

the establishment of intracellular infection. The efficacy of the Novel Compounds in 

reducing the infectivity of pathogens which produce Mip or Mip-like factors can be shown 

by comparing infectivity of the pathogens in cells culture in the presence and absence of the 

macrolides, e.g., using the methods described in Lundemose, et al., Mol. Microbiol. (1993) 

7: 777. The nonimmunosuppressive compounds of the invention are preferred for use in 

this indication for the reason that they are not immunosuppressive, thus they do not 

compromise the body's natural immune defenses against the pathogens. 

The Novel Compounds are also useful in assays to detect the presence or amount of 

macrophilin-binding compounds, e.g., in competitive assays for diagnostic or screening 

purposes. Thus, in another embodiment, the invention provides for use of the Novel 

Compounds as a screening tool to detennine the presence of macrophilin-binding compounds 

in a test solution, e.g., blood, blood serum, or test broth to be screened. Preferably, a Novel 

Compound is immobilized in microtiter wells and then allowed to bind in the presence and 

absence of a test solution to labelled macrophilin-12 (FK.BP-12). Alternatively, the FKBP-

12 immobilized in microtiter wells and allowed to bind in the presence and absence of a test 

solution to a Novel Compound which has been labelled, e.g., fluoro-, enzymatically- or 

radio-labelled, e.g., a Novel Compound which has been 0-substiruted at C40 and/or C28 
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with a labelling group. The plates are washed and the amount of bound labelled compound 

is measured. The amount of macrophilin-bind.ing substance in the test solution is roughly 

inversely proportional to the amount of bound labelled compound. For quantitative analysis, 

a standard binding curve is made using known concentrations of macrophilin bind 

compound. 
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EXAMPLES: 

In the following examples, characteristic spectroscopic data is given to facilitate 

identification. Peaks which do not differ significantly from rapamycin are not included. 

Biological data is expressed as a relative IC50, compared to rapamycin in the case of the 

mixed lymphocyte reaction (MLR) and IL-6 dependent proliferation (IL-6 dep. prol.) assays, 

and to FK-506 in the macrophilin binding assay (MBA). A higher IC50 correlates with lower 

binding affinity. 

Example 1: 40-0-Benzvl-rapamvcin 

To a stirred solution of 18 3 mg (0.200 mmol) of rapamycin in 2.1 mL of 2: 1 cyclo

hexane-methylene chloride is added 75 pL (0.402 mmol) of benzyl-trichloroacetimidate, 

followed by 2.6 pL (29 pmol 15 mol%) of trifluoromethanesulfonic acid whereupon the 

mixture turned immediately yellow. After 3h the mixture is diluted with ethyl acetate and 

quenched with 10% aqueous sodium bicarbonate. The layers are separated and the aqueous 

layer is extracted twice with ethyl acetate. The combined organic solution is washed with 

10% aqueous sodium bicarbonate, dried over anhydrous sodium sulfate, filtered and 

concentrated under reduced pressure. The residue is purified by column chromatography on 

silica gel (50:50 hexane-ethyl acetate) to afford 40-0-benzyl-rapamycin as a white 

amorphous solid: 1H NMR (CDC13) o 0.73 (lH, dd), 1.65 (3H, s), 1.73 (3H, s), 3.12 (4H, s 

and m), 3.33 (3H, s), 3.49 (3H, s), 4.15 (lH, bd), 4.65 (1H, d), 4.71 (lH, d), 7.22-7.38 (5H, 

m); MS (FAB) m/z 1026 ([M+Nat), 972 ([M-OCH3)r), 954 ([M-(OCH3+H20)J'"). 

MBA (reL IC50) 

IL-6 dep. prol. (rei. IC50) 

MLR (rel. IC50) 

1.8 

10 

110 

Example 2: 40-0-( 4 '-Hydroxvmethvl)benzvl-rapamvcin 

a) 40-0-[4' -(t-Butyldimethylsilyl)oxymethyl]benzyl-rapamycin 

To a stirred, cooled ( -78°C) solution of 345 pL (2.0 mrnol) of triflic anhydride in 5 

mL of methylene chloride is added a solution of 504 mg (2.0 mmol) of 4-(t-
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butyld.imethylsilyl)oxymethyl-benzyl alcohol and 820 mg (4.0 mmol) of 2,6-d.i-t-butyl-4-

methyl-pyrid.ine in 5 mL of methylene chloride. The resulting mixture is warmed to -20°C 

and stirring is continued at this temperature for 0.5h. The mixture is then cooled back to -

78°C and a solution of 914 mg (1.0 mmol) of rapamycin in 5 mL of methylene chloride is 

added. This mixture is allowed to warm to room temperature overnight and is then quenched 

with 10% aqueous sodium bicarbonate. The layers are separated and the aqueous layer is 

extracted with ethyl acetate. The combined organic solution is washed with saturated brine, 

dried over sodium sulfate, Illtered under reduced pressure and concentrated. The residue is 

purified by column chromatography on silica gel (50:50 hexane-ethyl acetate) to afford 40-

0-[4'-(t-butyld.imethylsilyl)oxymethyl]benzyl-rapamycin a white foam: MS (FAB) rn/z 1170 

([M+Nar'"). 1098 ([M-(OCH3+H20)t). 

b) 40-0-(4'-Hydroxymethyl)benzyl-rapamycin 

To a stirred, cooled (0°C) solution of 98 mg (0.093 mmol) of the compound obtained 

in example 2 in 2 mL of acetonitrile is added 0.2 mL of HF-pyrid.ine. The resulting mixture 

is stirred for 2h and quenched with aqueous sodium bicarbonate, then extracted with ethyl 

acetate. The organic solution is washed with brine, dried over sodium sulfate, filtered and 

concentrated. The residue is purified by column chromatography on silica gel (20:80 hexane

ethyl acetate) to afford the tide compound as a white foam: 1H NMR (CDC13) o 0.73 (lH, 

dd), 1.65 (3H, s), 1.74 (3H, s), 3.22 (lH, m), 4.67 (4H, m), 7.35 (4H, m); MS (FAB) rn/z 

1056 ([M+Nat). 1002 ([M-OCH3t). 984 ([M-(OCH3+H20)r). 966 ([M-(OCH3+2H20)J'"), 

934 ([M-(OCH3+CH30H+2H20)l'"). 

MBA (rei. IC50) 2. 7 

IL-6 dep. prol. (rei. IC50) 3.9 

MLR (rei. IC50) 3 

Example 3: 40-0-[ 4' -{1,2-Dihydroxyethvi)Jbenzvl-rapa~vcin 

a) 40-0-[ 4' -(2,2-Dimethyl-1 ,3-d.ioxolan-4-yl)]benzyl-rapamycin 

In 10 mL of 1:1 cyclohexane-methylene chloride is dissolved 452 mg (1.24 mmol) 

of 4-(2,2-d.imethyl-1,3-d.ioxolan-4-yl)benzyl trichloroacetirnidate, followed by 0.14 mL (0.64 
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mmol) of 2,6-di-t-butylpyridine and 56 pL (0.64 mmol) of trifluoromethanesulfonic acid. To 
this mixture is added a solution of 587 mg (0.64 mmol) of rapamycin in 2 mL of methylene 
chloride. The reaction is stirred overnight at room temperature and quenched with aqueous 
sodium bicarbonate. The layers are separated and the aqueous layer is extracted twice with 
ethyl acetate. The combined organic solution is wshed with saturated brine, dried over 
anhydrous sodium sulfate, filtered and concentrated. The residue is purified by column 
chromatography on silica gel (50:50 hexane-ethyl acetate) to give 40-0-[4'-(2,2-Dimethyl-
1,3-dioxolan-4-yl)]benzyl-rapamycin as a white, amorphous solid: 1H NMR (CDC13) o 0.73 
(lH, dd), 1.48 (3H, s), 1.55 (3H, s), 1.65 (3H, s), 1.74 (3H, s), 3.67 (3H, m), 4.28 (IH, dd), 
4.62 (IH, d), 4.69 (IH, d), 5.06 (IH, dd), 7.33 (4H, m); MS (FAB) rnlz 1126 ([M+Nar-), 
1072 ([M-OCH3r). 1054 ([M-(OCH3+H20)r), 1014 ([M-(OCH3+CH3COCH3)r-). 996 ([M

(0CHJ+H20+CH3COCHJ)r-), 978 ([M-(OCH3+2H20+ CH3COCH3)t). 

b) 40-0-[4 '-( 1,2-Dihydroxyethyl)]benzyl-rapamycin 

To a solution of 90.7 mg (0.08 mmol) of 40-0-[4'-(2,2-Dimethyl-1,3-dioxolan-4-
yl)]benzyl-rapamycin in 4 mL of methanol is added I mL of IN aqueous HCL After 2h the 
mixture is quenched with aqueous sodium bicarbonate and extracted twicw with ethyl 
acetate. The organic solution is washed with brine, dried over anhydrous sodium sulfate and 
concentrated. The residue is purified by column chromatography on silica gel (ethyl acetate) 
and the title compound is obtained as a white foam: 1H NMR (CDC13) o 0.73 (lH, dd), 1.65 
(3H, s), 1.74 (3H, s). 3.70 (4H, m), 4.63 (1H, d), 4.69 (lH, d), 4.80 (1H, dd), 7.33 (4H, m); 
MS (FAB) m/z 1086 ([M+Nar'), 1032 ([M-OCH3r-). 1014 ([M-(OCH3+H20)r-), 996 ([M
(0CH3+2H20)r-). 

MBA (rei. IC50) 

IL-6 dep. proL (rel. IC50) 

MLR (rei. IC50) 

0.92 

10.5 

22 

Example 4: 40-0-AIIvl-rapamvcin 

To a stirred, cooled ( -78°C) solution of 0.33 mL (2.01 mmol) of triflic anhydride in 
10 mL of methylene chloride is slowly added a solution of 0.14 mL (2.06 mmol) of allyl 
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alcohol and 0.42 g (2.04 mmol) of 2,6-d.i-t-butyl-4-methyl-pyrid.ine in 5 mL of methylene 

chloride. The resulting greenish solution is stirred for 1.5h and a solution of 915 mg ( 1.00 

mmol) of rapamycin and 0.42 g (2.04 mmol) of 2,6-d.i-t-butyl-a.-methyl-pyrid.ine in 5 mL of 

methylene chloride is added. Stirring is continued for 0.5h at -78°C and then the mixture is 

warmed to room temperature. After one more hour the mixture is quenched with aqueous 

sodium bicarbonate and the layers are separated. The aqueous layer is extracted twice with 

ethyl acetate. The combined organic solution is washed with aqueous sodium bicarbonate 

and brine, dried over anhydrous sodium sulfate, Itltered and concentrated. The resulting 

green oil is purified by column chromatography on silica gel (60:40 hexane-ethyl acetate) to 

afford the title compound as a colorless, amorphous solid: 1H NMR (CDC13) o 0.72 (lH, 

dd), 1.65 (3H, s), 1.74 (3H, s), 3.05 (IH, m), 4.13 (2H, bd), 5.14 (2H, m), 5.27 (2H, m), 

5.92 (2H, m); MS (FAB) m/z 976 ([M+Nat), 922 ([M-OCH3t), 904 ([M-(OCH3+H20)J'"), 

886 ([M-(OCH3+2H20)r), 872 ([M-(2CHJOH+OH)r), 854 ([M-(OCHJ+CHJOH+2H20)J'"). 

MBA (rei. IC50) 1 

IL-6 dep. proL (rel. IC50) 8 

MLR (rei. IC50) 260 

Example 5: 40-0-[3' -(2.2-Dimethyl-1.3-dioxolan-4(S)-vl)-proo-2' -en-1 '-yll-

rapamvcin 

To a stirred, cooled (-78°C) solution of 0.64 g (4.00 mmol) of E-(4S)-4,5-0,0-

isopropylidene-pent-2-en-1,4,5-triol and 1.26 g (6.00 mmol) of 2,6-d.i-t-butyl-4-methyl

pyrid.ine in 20 mL of methylene chloride is added 0.82 .mL (5.00 mmol) of triflic anhydride. 

The resulting mixture is stirred at this temperature for 2h and a solution of 1.82 g (2.00 

mmol) of rapamycin and 1.26 g (6.00 mmol) of 2,6-d.i-t-butyl-4-methyl-pyridine in 5 mL of 

methylene chloride is added. The mixture is allowed tb gradually warm to room temperature 

overnight and is then quenched with aqueous sodium bicarbonate. The layers are separated 

and the aqueous layer is extracted three times with ethyl acetate. The organic solution is 

washed with aqueous sodium bicarbonate and brine, dried over anhydrous sodium sulfate. 

filtered and concentrated. The residue is purified by column chromatography on silica gel 
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(40:60 hexane-ethyl acetate) to afford the title compound as a white solid: 1H NMR (CDC13) 

o 0.72 (lH. dd), 1.38 (3H. s), 1.42 (3H, s), 1.65 (3H, s), 1.73 (3H, s), 3.06 (lH, m). 3.58 

(2H, m), 4.08 (lH, dd), 4.15 (2H, m), 4.52 (lH, bdd), 5.72 (1H, m), 5.88 (lH, m); MS 

(FAB) rn/z 1076 ([M+Nar), 1022 ([M-OCH3r), 1004 ([M-(OCH3+H20)r), 964 ([M

(0CH3+CH3COCH3)J'"), 946 ([M-(OCH3+H20+CH3COCH3)f"), 946 ([M-(OCH3+2H20+ 

CH3COCH3)r). 

MBA (rel. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rel. IC50) 

0.64 

11 

8 

Example 6: (2'E. 4'S)-40-0-(4',S'-Dihvdroxvpent-2'-en-1 '-vl>-rapamycin 

The conditions described in example 3, step b) applied to the compound obtained in 

in the previous example, followed by purification through column chromatography on silica 

gel (95:5 ethyl acetate-methanol) afford the title compound as a white foam: 1H NMR 

(CDC13) o 0.68 (lH, dd), 3.04 (lH, m), 4.18 (5H, m), 5.75 (lH, dd), 5.88 (lH, m); MS 

(FAB) rn/z 1036 ([M+Nar), 1013 (M•), 995 ([M-H20r), 982 ([M-OCH3r), 964 ([M

(0CH3+H20)J'"), 946 ([M-(OCH3+2H20)J'"), 832 ([M-(2CH30H+OH)r), 914 ([M

(0CH3+CH30H+2H20)r). 

MBA (rel. IC50) 1.7 

IL-6 dep. prol. (rel. IC50) 12 

MLR (rel. IC50) 3.5 

Example 7: 40-0-(2-Hvdroxy)ethoxycarbonylmethvl-rapamvcin 

a) 40-0-[2-(t-Butyldimethylsilyl)oxy ]ethoxycarbonylmethyl-rapamycin 

To a stirred solution of 2.74 g (3.00 mmol) of rapamycin and 30 mg (0.06 mmol) of 

dirhodium tetraacetate dihydrate in 30 mL of methylene chloride is added a solution of 0.38 

mL (3.60 mmol) of 2-(t-butyldimethylsilyl)oxyethyl diazoacetate in 10 mL of methylene 

chloride over 5h. After the addition is complete stirring is continued for one more hour, then 

the reaction is quenched with 1N aq. HCI. The layers are separated and the aqueous layer is 
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extracted with ethyl acetate. The combined organic solution is washed with aq. sodium 

bicarbonate and brine, dried over anhydrous sodium sulfate, filtered and concentrated. The 

residue is purified by column chromatography on silica gel (40:60 hexane-ethyl acetate) 

yielding 40-0-[2-(t-butyld.imethylsilyl)oxy ]ethoxycarbonylmethyl-rapamycin: 1H NMR 

(CDC13) o 0.06 (6H, s), 0.68 (lH, dd), 0.88 (9H, s), 1.64 (3H, s), 1.73 (3H, s). 3.12 (5H, s 

and m), 3.81 (2H, dd), 4.19 (2H, dd), 4.32 (2H, s); MS (FAB) m/z 1152 ([M+Nar). 1080 

([M-(OCH3+H20)].). 

b) 40-0-(2-Hydroxy)ethoxycarbonylmethyl-rapamycin 

To a stirred, cooled (0°C) solution of 81 mg (0.07 mmol) of 40-0-[2-(t

butyldimethylsilyl)oxy]ethoxycarbonylmethyl-rapamycin in 1.5 mL of acetonitrile is added 

0.15 mL of HF-pyridine. After 2h the reaction is quenched with aq. sodium bicarbonate. The 

mixture is extracted with ethyl acetate. The organic solution is washed with brine, dried over 

anhydrous sodium sulfate, filtered and concentrated. The residue is purified by PTLC (ethyl 

acetate) to afford the title compound as a white solid: 1H NMR (CDC13) o 0.70 (lH, dd), 

1.65 (3H, s), 1.75 (3H, s), 3.13 (5H, sand m), 3.85 (3H, m), 4.25 (5H, m); MS (FAB) m/z 

1038 ([M+Nar). 984 ([M-OCH3r). 966 ([M-(OCH3+H20)r), 948 ([M-(OCH3+2H20)r). 

MBA (rei. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rel. IC50) 

4 

9.7 

2.1 

Example 8: 40-0-(2-Hvdroxv)ethyl-rapamvcin 

a) 40-0-[2-(t-Butyldimethylsilyl)oxy]ethyl-rapamycin 

A solution of 9.14 g (10 mmol) of rapamycin and 4.70.mL (40 mmol) of 2,6-lutidine 

in 30 mL of toluene is wanned to 60°C and a solution of 6.17 g (20 mmol) of 2-(t

butyldimethylsilyl)oxyethyl triflate and 2.35 mL (20 mmol) of 2,6-lutidine in 20 mL of 

toluene is added. This mixture is stirred for 1.5h. Then two batches of a solution of 3.08 g 

(10 mmol) of triflate and 1.2 mL (10 mmol) of 2,6-lutidine in 10 mL of toluene are added in 

a 1.5h interval. After addition of the last batch, stirring is continued at 60°C for 2h and the 

resulting brown suspension is filtered. The f"Iltrate is diluted with ethyl acetate and washed 
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with aq. sodium bicarbonate and brine. The organic solution is ~ed over anhydrous sodium 

sulfate, filtered and concentrated. The residue is purified by column chromatography on 

silica gel (40:60 hexane-ethyl acetate) to afford· 40-0-[2-(t-butyld.imethylsilyl)oxy]ethyl

rapamycin as a white solid: 1H NMR (CDC13) o 0.06 (6H, s), 0.72 (lH, dd), 0.90 (9H, s), 

1.65 (3H, s), 1.75 (3H, s), 3.02 (lH, m), 3.63 (3H, m), 3.72 (3H, m); MS (FAB) m/z 1094 

([M+Nat), 1022 ([M-(OCH3+H20)t). 

b) 40-0-(2-Hydroxy)ethyl-rapamycin 

To a stirred, cooled (0°C) solution of 4.5 g (4.2 mmol) of 40-0-[2-(t

butyld.imethylsilyl)oxy]ethyl-rapamycin in 20 mL of methanol is added 2 mL of IN HCL 

This solution is stirred for 2h and neutralized with aq. sodium bicarbonate. The mixture is 

extracted with three portions of ethyl acetate. The organic solution is washed with aq. 

sodium bicarbonate and brine, dried over anhydrous sodium sulfate, filtered and 

concentrated. Purification by column chromatography on silica gel (ethyl acetate) gave the 

title compound as a white solid: 1H NMR (CDC13) o 0.72 (lH, dd), 1.65 (3H, s), 1.75 (3H, 

s), 3.13 (5H, sand m), 3.52-3.91 (8H, m); MS (FAB) m/z 980 ([M+Nat), 926 ([M-OCH3r). 

908 ([M-(OCH3+H20)r), 890 ([M-(OCH3+2H20)t), 876 ([M-(2CH30H+OH)]"'"), 858 ([M

(0CH3+CH30H+2H20)r). 

MBA (rel. IC50) 

II....-6 dep. prol. (rel. IC50) 

MLR (rel. IC50) 

2.2 

2.8 

3.4 

Example 9: 40-0-(3-Hydroxy)propyl-rapamvcin 

a} 40-0-[3-(t-Butyld.imethylsilyl)oxy]propyl-rapamycin 

The same procedure as described in example 8, step a) using 3-(t-

buty ld.imethylsilyl)oxyprop-1-yl triflate affords 40-0-[3-(t-butyld.imethylsilyl)oxy ]propyl

rapamycin: 1H NMR (CDC13) o 0.05 (6H, s), 0.72 (lH, dd), 0.90 (9H, s), 1.65 (3H, s), 1.74 

(3H, s), 1.77 (2H, m), 3.03 (lH, m), 3.52-3.73 (7H, m); MS (FAB) m/z 1108 ([M+Nar). 

1036 ([M-(OCH3+H20)r). 

b) 40-0-(3-Hydroxy)propyl-rapamycin 
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Treatment of the compound obtained in step a) in the conditions described in 

example 8, step b) yields the title compound: 1H NMR (CDC13) o 0.72 (IH, dd). 1.65 (3H, 

s), 1.75 (3H, s), 1.80 (2H. m), 3.05 (lH, m), 3.55-3.91 (8H, m); MS (FAB) mJz 994 

([M+Nat). 940 ([M-OCH3t), 922 ([M-(OCH3+H20)t), 904 ([M-(OCH3+2H20)r"), 872 ([M

(0CH3+CH30H+2H20)t). 

MBA (rel. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rel. IC50) 

1.6 

2.7 

11 

Example 10: 40-0-(6-Hvdroxv)hexvl-rapamvcin 

a) 40-0-[ 6-(t-Butyldimethylsilyl)oxy ]hexyl-rapamycin 

The same procedure as described in example 8, step a) using 6-(t-butyld.imethylsilyl)oxyhex-

1-yl triflate affords 40-0-[6-(t-Butyld.imethylsilyl)oxy]hexyl-rapamycin: MS (FAB) mJz 1150 

([M+Na]+). 

b) 40-0-(6-Hydroxy)hexyl-rapamycin 

Treattnent of the compound obtained in step a) in the conditions described in 

example 8, step b) yields the title compound: 1H NMR (CDC13) 0 0.72 (lH, dd), 1.38 (2H, 

m), 1.57 (4H, m), 1.65 (3H, s), 1.74 (3H, s), 3.02 (lH, m). 3.49-3.72 (8H, m); MS (FAB) 

m/z 1036 ([M+Na]+), 982 ([M-OCH3t), 964 ([M-(OCH3+H20)t), 946 ([M-(OCH3+2H20)]+), 

914 ([M-(OCH3+CH30H+2H20)t). 

MBA (rel. IC50) 0.8 

IL-6 dep. prol. (rei. IC50) 8.5 

MLR (rel. IC50) 18 

Example 11: 40-0-[2-(2-Hydroxv)ethoxvlethvl-rapamvcin 

a) 40-0-[2-(t-Butyldimethylsilyl)oxyethoxy]ethyl-rapamycin 

The same procedure as described in example 8, step a) using 2-[2-(t-butyldimethylsilyl)oxy

ethoxy]ethyl triflate affords 40-0-[2-(t-butyldimethylsilyl)oxyethoxy]ethyl-rapamycin: 1H 

NMR (CDC13) o 0.06 (6H, s), 0.71 (lH, dd), 0.88 (9H, s), 1.65 (3H, s), 1.74 (3H, s), 3.07 
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(lH, m), 3.51-3.79 (llH, m); MS (FAB) rn/z 1138 ([M+Nar), 1115 (M+), 1097 ([M-H20r), 

1084 ([M-OCH3t), 1066 ([M-(OCH3+H20)t). 1048 ([M-(OCH3+2H20)J'.), 1034 ([M

(2CH30H+OH)r). 1016 ([M-(0CH3+CH30H+2H20)t). 

b) 40-0-[2-(2-Hydroxy)ethoxy]ethyl-rapamycin 

Treatment of the compound obtained in step a) in the conditions described in 

example 8, step b) yields the title compound: 1H NMR (CDC13) 0 0.72 (lH, dd), 1.65 (3H, 

s), 1.74 (3H, s), 3.05 (lH, m), 3.51-3.77 (llH, m); MS (FAB) rn/z 1024 ([M+Nat), 1001 

(M+), 983 ([M-H20r), 970 ([M-OCH3r). 952 ([M-(OCH3+H20)r). 934 ([M

(0CH3+2H20)r). 920 ([M-(2CH30H+OH)r), 902 ([M-(OCH3+CH30H+2H20)r). 

MBA (rel. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rel. IC50) 

1.2 

3.2 

2 

Example 12: 40-0-[(3S)-2,2-Dimethvldioxolan-3-vllmethvl-rapamvcin 

The same procedure as described in example 8, step a) using the triflate of glycerol 

acetonide affords the title compound: 1H NMR (CDC13) 0 0.72 (lH, dd), 1.36 (3H, s), 1.42 

(3H, s), 1.65 (3H, s), 1.75 (3H. s), 3.06 (lH. m), 3.55 (2H. m), 3.69 (3H, m), 4.06 (lH, dd), 

4.26 (lH, m); MS (FAB) rn/z 1050 ([M+Nar). 996 ([M-OCH3r), 978 ([M-(OCH3+H20)l'), 

960 ([M-(OCH3+2H20)r). 

MBA (rel. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rei. IC50) 

0.9 

8 

290 

Example 13: 40-0-[(2S)-2.3-Dihydroxyproo-l-vl1-rapamvcin 

Treatment of the compound obtained in the previous example in the conditions 

described in example 3 yields the title compound: 1H NMR (CDC13) 0 0.72 (lH, dd), 1.65 

(3H, s), 1.75 (3H, s), 3.07 (lH, m), 3.68 (8H, m); MS (FAB) rn/z 1010 ([M+Nar). 956 ([M

OCH3r). 938 ([M-(OCH3+H20)r). 920 ([M-(OCH3+2H20)r). 888 ([M-(OCH3+CH30H 

2H2o>r>. 
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IL-6 dep. prol. (rei. IC50) 

MLR (rel. IC50) 

0.67 

9 

'10 
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Example 14: 40-0-(2-Acetoxy)ethvl-rapamvcin 

To a stirred, cooled (0°C) solution of 53 mg (0.055 mmol) of 40-0-hydroxyethyl

rapamycin in 2 mL of methylene chloride is added 0.2 mL of pyridine followed by 0.02 mL 

(0.281 mmol) of acetyl chloride. The mixture is stirred for 3h and diluted with ethyl acetate, 

then washed with aq. sodium bicarbonate, cold 1N HCl and again with aq. sodium 

bicarbonate. The organic solution is dried over anhydrous sodium sulfate, filtered and 

concentrated. The residue is purified by column chromatography on silica gel (30:70 hexane

ethyl acetate) to afford the title compound as a white solid: 1H NMR (CDC13) o 0. 72 (lH, 

dd), 1.65 (3H, s), 1.75 (3H, s), 2.08 (3H, s), 3.07 (lH, m), 3.78 (2H, dd), 4.20 (2H, dd); MS 

(FAB) rn/z 1022 ([M+Nar). 999 (M ... ), 982 ([M-OH] ... ), 968 ([M-OCH3r), 950 ([M

(0CH3+H20)t), 932 ([M-(OCH3+2H20)t), 918 ([M-(2CH30H+OH)r), 900 ([M

(0CH3+CH30H+2H20)t). 

MBA (rel. IC50) 

IL-6 dep. prol. (reL IC50) 

MLR (rei. IC50) 

2 

7.6 

3.6 

Example 15: 40-0-{2-Nicotinoyloxv)ethyl-rapamycin 

The same procedure as described in the previous example using nicotinoyl chloride 

hydrochloride affords the title compound: 1H NMR (CDC13) o 0.72 (lH, dd), 1.65 (3H, s), 

1.75 (3H, s), 3.07 (lH, m), 3.94 (2H, dd), 4.49 (2H, t), 7.39 (lH, dd), 8.31 (lH, ddd), 8.78 

(lH, ddd), 9.24 (lH, dd); MS (FAB) m/z 1085 ([M+Na] ... ), 1063 ([M+H] ... ), 1045 ([M-OH]"'), 

1031 ([M-OCH3]"'), 1013 ([M-(OCH3+H20)r). 

MBA (rel. IC50) 

IL-6 dep. prol. (rei. IC50) 

MLR (rel. IC50) 

1.1 

6.9 

5 
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Example 16: 40-0-[2-(N-Morpholino )acetoxv Jeth vl-rapamvcin 

a) 40-0-(2-Bromoacetoxy)ethyl-rapamycin 

per tEP93t02604 

The same procedure as described in example 14 using bromoacetyl chloride affords 

40-0-(2-bromoacetoxy)ethyl-rapamycin: 1H NMR (CDC13) 0 0.72 (lH, dd), 1.67 (3H, s), 

1.76 (3H, s), 3.03 (1H, m), 3.82 (2H, m), 3.87 (2H, s), 4.31 (2H, m); MS (FAB) rnlz 1100, 

1102 ([M+Nar), 1077 (M ... ), 1061 ([M-H20r), 1046, 1048 ([M-OCH3] ... ), 1028, 1030 ([M

(0CH3+H20)r). 1012 ([M-(0CH3+2H20)r). 996 ([M-(2CH30H+OH)r). 980 ([M-(OCH3+ 

CH30H+2H20)r). 

b) 40-0-[2-(N-Morpholino )acetoxy]ethyl-rapamycin 

To a stirred, cooled (-45°C) solution of 54 mg (0.05 mmol) of 40-0-(2-

bromoacetoxy)ethyl-rapamycin in 0.5 mL of DMF is added a solution of 0.022 mL (0.25 

mmol) of morpholine in 0.2 mL of D.MF and the resulting mixture is stirred at that 

temperature for lh, then treated with aq. sodium bicarbonate. This mixture is extracted three 

times with ethyl acetate. The organic solution is washed with brine, dried over anhydrous 

sodium sulfate, filtered and concentrated. The residue is purified by column chromatography 

on silica gel (95:5 ethyl acetate-methanol) yielding the title compound as an amorphous 

white solid: 1H NMR (CDC13) o 0.72 (lH, dd), 1.67 (3H, s), 1.76 (3H, s), 2.60 (3H, m), 

3.07 (lH, m), 3.24 (2H, s), 3.78 (8H, m), 4.27 (2H, t); MS (FAB) rnlz 1107 ([M+Nar), 

1085 ([M+Hr), 1067 ([M-OH] ... ), 1053 ([M-OCH3r), 1035 ([M-(OCH3+H20)]"'"). 

MBA (rel. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rel. IC50) 

1.3 

4 

3.5 

Example 17: 40-0-(2-N-lmidazolvlacetoxv )ethvl-rapamvcin 

The same procedure as described in example 16, step b) using imidazole affords the 

ride compound: 1H NMR (CDC13) o 0.72 (lH, dd), 1.67 (3H, s), 1.78 (3H, s), 3.06 (lH, m), 

3.80 (2H, m), 4.32 (2H, m), 4.73 (2H, s), 6.97 (lH, dd), 7.09 (lH, dd), 7.52 (lH, dd); MS 

·---- (FAB) rnlz 1066 ([M+Hr). 1048 ([M-OHr). 1034 ([M-OCH3r). 1016 ([M-(OCH3+ H20)r). 

MBA (rel. IC50) 1 

'· 
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IL-6 dep. prol. (rel. IC50) 7.6 

MLR (rel. IC50) 3.4 

Example 18: 40-0-[2-(N-Methvl-N'-pioerazinvl)acetoxvlethvl-rapamvcin 

The same procedure as described in example 16, step b) using N-methylpiperazine 

affords the title compound: 1H NMR (CDC13) 0 0.72 (lH, dd), 1.67 (3H, s), 1.77 (3H, s), 

2.78 (4H, s and m), 3.02 (4H, bs), 3.08 (lH, m), 3.32 (2H, s), 3.80 (2H, dd), 4.27 (2H, t); 

MS (FAB) mlz 1098 ([M+Hr), 1066 ([M-OCH3r). 

MBA (rei. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rel. IC50) 

2.6 

10.3 

5 

Example 19: 39-0-Desmethvl-39.40-0,0-ethvlene-rapamvcin 

To a stirred, cooled (-200C) solution of 48 mg (0.05 mmol) of 40-0-hydroxyethyl

raparnycin and 0.023 mL (0.20 mmol) of 2,6-lutidine in 0.5 mL of methylene chloride is 

added 0.008 mL (0.05 mmol) of triflic anhydride. The mixture is stirred at this temperature 

for 2h, then allowed to warm to room temperature and stirred for one more hour. The 

reaction is quenched with aq. sodium bicarbonate and the resulting mixture is extracted with 

three portions of ethyl acetate. The organic solution is washed with brine, dried over 

anhydrous sodium sulfate, filtered and concentrated. The residue is purified by column 

chromatography on silica gel (30:70 hexane-ethyl acetate) to afford the title compound as a 

white solid: 1H NMR (CDC13) o 1.66 (3H, s), 1.75 (3H, s), 3.14 (3H, s), 3.35 (3H, s), 3.76 

(4H, s); MS (FAB) m/z 948 ([M+NaJ'"), 925 (~). 908 ([M-OHr), 894 ([M-OCH3r). 876 

([M-(OCH3+H20)r), 858 ([M-(OCH3+ 2H20)J'"), 844 ([M-(2CH30H+OH)r), 826 ([M

(0CH3+CH30H+2H20)r). 

MBA (rel. IC50) 

IL-6 dep. prol. (rel. IC50) 

MLR (rei. IC50) 

1.6 

22.9 

16 
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Example 20: (26R)-26-Dihvdro-40-0-(2-hvdroxv )eth vl-rapamvcin 

a) (26R)-26-Dihydro-40-0-[2-(t-Butyldimethylsilyloxy) ]ethyl-rapamycin 

In 4.5 mL of 2:1 acetonitrile-acetic acid is dissolved 315 mg (1.2 mmol) of 

tetramethylammonium-triacetoxyborohydride. The resulting solution is stirred for 1h at room 

temperature and cooled to -35°C, then 161 mg (0.15 mmol) of 40-0-[2-(t

butyldimethylsilyl)oxy]ethyl-rapamycin is added. The resulting mixture is stirred at the same 

temperature overnight and is quenched by the addition of aq. sodium bicarbonate. The 

mixture is extracted with three portions of ethyl acetate. The organic solution is washed with 

aq. sodium bicarbonate, two portions of 30% aq. Rochelle's salt and brine, dried over 

anhydrous sodium sulfate, filtered and concentrated. The residue is purified by column 

chromatography on silica gel (40:60 hexane-ethyl acetate) to afford the title compound as a 

white solid: 1H NMR (CDC13) o 0.06 (6H, s), 0.73 (lH, dd), 0.90 (9H, s), 1.64 (3H, s), 1.67 

(3H, s), 3.02 (lH, m), 3.15 (lH, m), 3.64 (3H, m), 3.71 (2H, dd), 3.91 (lH, s); MS (FAB) 

m/z 1096 ([M+NaJ'"), 1041 ([M-HOCH3J'"), 1024 ([M-(OCH3+H20)J'"), 1006 ([M

(0CH3+2H20)r). 974 ([M-(OCH3+CH30H+2H20)t). 

b) (26R)-26-Dihydro-40-0-(2-hydroxy)ethyl-rapamycin 

Treatment of the compound obtained in step a) in the conditions described in 

example 8, step b) yields the title compound: 1H NMR (CDC13) o 0.75 (lH, dd), 1.66 (3H, 

s), 1.70 (3H, s), 3.18 (lH, m), 3.52-3.84 (7H, m); MS (FAB) m/z 982 ([M+Nar), 928 ([M

OCH3r). 910 ([M-(OCH3+H20)J'"), 892 ([M-(OCH3+2H20)J'"). 

MBA (rel. IC50) 3.9 

IL-6 dep. prol. (rel. IC50) 53 

MLR (rei. IC50) 18 

Example 21: 28-0-Methvl-rapamvcin 

To a stirred solution of 103 mg (0.1 mmol) of 40-0-TBS-rapamycin (obtained by 

silylation of rapamycin with 1 eq. of TBS triflate in methylene chloride in the presence of 2 

eq. of 2,6-lutidine at 0°C) in 0.5 mL of methylene chloride is added 85.8 mg (0.40 mmol) of 

proton sponge followed by 44 mg (0.30 mmol) of trimethyloxonium tetrafluoroborate. The 
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resulting brown het~rogeneous mixture is stirred overnight, quenched with aq. sodium 

bicarbonate and extracted with ethyl acetate. The organic solution is washed with 1N HCl, 

aq. sodium bicarbonate and brine, then dried over anhydrous sodium sulfate, filtered and 

concentrated. The residue is purified by column chromatography on silica gel (60:40 hexane

ethyl acetate) to afford 40-0-t-butyldimethylsilyl-28-0-methyl-rapamycin. The laner 

compound is desilylated in the conditions described in example 10, step b) to afford, after 

PTLC (ethyl acetate), the title compound as a white solid: 1H NMR (CDC13) o 0.70 (lH, 

dd), 1.68 (6H, 2s), 2.95 (1H, m), 3.13 (3H, s), 3.14 (3H, s), 3.28 (3H, s), 3.41 (3H, s); MS 

(FAB) m/z 950 ([M+Nal'"), 927 (M•), 909 ([M-H20t), 896 ([M-OCH3t). 878 ([M

(0CH3+H20)t), 864 ([M-(OCH3+ CH30H)t). 846 ([M-(2CH30H+OH)t), 832 ([M

(0CH3+2CH30H)J'"), 814 ([M-(3CH30H+ OH)t). 

MBA (rei. IC50) 1.58 

IL-6 dep. prol. (rei. IC50) 1240 

MLR (rei. IC50) 1300 

Example 22: 40-0-{2-aminoethvll-rapamycin 

a) 40-0-(2-bromoethyl)-rapamycin 

A solution of 914 mg rapamycin in 5 mL toluene containing 0.64 ml of 2,6-lutidine 

and 1.28 g of 2-bromoethyl triflate is heated at 65 C for 18 h. The reaction mixture is then 

cooled to room temperature, poured on 20 ml of a saturated bicarbonate solution and 

extracted with 3x 20 mL ethyl acetate. The organic phases are dried over sodium carbonate 

and the solvent removed at reduced pressure on the rotatory evaporator. The residue is 

chromatographed on 100 g silica gel, eluting with hexane/ethyl acetate 3/2 to afford 

40-0-(2-bromoethyl)-rapamycin as an amorphous solid: MS (FAB) m/z 1044 and 1042 

(100%; M+Na); 972 and 970 (55%, M-(Me0H+H20)). 

H-NMR (CDC13) d: 0.72 (lH, q, J=12 Hz); 3.13 (3H, s); 3.33 (3H, s); 3.45 (3H,s); 3.9 (4H, 

m); 4. 78 ( 1H, s) 

b) 40-0-(2-azidoethyl)-rapamycin 
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A solution of 2.4 g of 40-0-(2-bromoethyl)-rapamycin in 40 mL DrviF is treated 

with 0.19 g sodium azide at room temperature. After 2h, the mixture is poured on 100 mL 

of saturated sodium bicarbonate and extracted with 3x 100 mL ethyl acetate. The organic 

phases are combined, dried over sodium sulfate and the solvent removed under reduced 
pressure. The crude product is purified by chromatography on silica gel eluting with 

hexane/ethyl acetate to afford 40-0-(2-azidoethyl)-rapamycin: MS (FAB): 1005 (100%, 

M+Na); 951 (24%, M-MeOH); 933 (57%, M-(Me0H+H20) 

c) 40-0-(2-aminoethyl)-rapamycin 

To a solution of 230 mg 40-0-(azidoethyl)-rapamycin in 3 mL of TifF/water 5/1 at 

room temperature are added 307 mg of triphenylphosphine. The reaction mixture is becomes 
yellow. After 7 h, the reaction mixture is loaded on x g silica! gel and chromatographed with 

ethyl acetate/methanol/acetic acid 50/50/0.5 to afford the title product in the form of its 
acetate: MS (FAB) m/z 979 (45%, M+Na); 957 (100%, MH); 925 (63%, M-MeOH); 907 

(25%, M-(Me0H+H20) 

MBA (rei. IC50): 0. 7 

IL-6 dep. prol. (rel. IC50): 10 

Example 23: 40-0-(2-acetaminoethvll-rapamycin 

To a solution of 101 mg of the acetate of 40-0-(2-aminoethyl)-rapamycin in 2 mL 

THF are added 0.02 mL pyridine and 0.07 mL acetyl chloride. The reaction mixture is kept 
at room temperature for 18h and then poured on 7 mL saturated sodium bicarbonate. The 

aqueous phase is extracted 3x with 5 mL ethyl acetate, the organic phases are combined and 

dried over sodium sulfate. The solvent is evaporated and the_ residue chromatographed on 10 
g silica gel eluting first with ethyl acetate followed by ethyl acetate/methanol/acetic acid 

50/50/0.5 to afford the title product: MS (FAB) m/z 1021 (20%, M+Na); 967 (28%, 

M-MeOH); 949 (100%, M-(Me0H+H20) 

H-NMR (CDC13) d: 071 (lH, q, J=12 Hz); 1.98 (3H, s); 3.13 (3H, s); 3.34 (3H, s): 3.44 
(3H, s); 4.75 (IH, s) 

MBA (rei. IC50): 1.1 

Par Pharm., Inc. 
Exhibit 1002 

Page 044



. wo 94/09010 • • PCf /EP93/02604 

- 31 -

IL-6 dep. prol. (rel. IC50): 2.3 

Example 24: 40-0-(2-nicotinamidoethvl)-rapamvcin 

101 mg of 40-(2-aminoethyl)-rapamycin acetate are dissolved in 5 ml ethyl acetate 

and extracted 2x with saturated sodium bicarbonate. The organic phase is dried over sodium 

sulfate and the solvent evaporated. The residue is dissolved in 2 mL THF and treated with 

22 mg DCC and 15 mg nicotinic acid. After 15h at room temperature the reaction mixture is 

evaporated and the residue chromatogrphed on silica gel, eluting with ethyl acetate followed 

by ethyl acetate/methanol 9/1, to affC?rd the title product: MS (FAB) m/z 1084 (80%, 

M+Na); 1062 (40%, MH); 1038 (100%, M-MeOH); 1012 (50%, M-(Me0H+H20) 

H-NMR (CDC13) d: 0.72 (lH, q, 1=12 Hz); 3.13 (3H, s); 3.33 (3H, s); 3.37 (3H, s); 7.39 

{lH, dd; 1=6 Hz, 1=8 Hz), 8.19 (lH, d, 1=8 Hz); 8.75 (lH, d, 1=6 Hz); 9.04 (lH, broads) 

MBA (rel. IC50): 1.2 

IL-6 dep. prol. (rei. IC50): 2.8 

Example 25: 40-0-(2-(N-Methyl-imidazo-2 '-vlcarbethoxamido )ethyl)-raoamvcin 

To a solution of 30 mg N-methyl-imid.azol-2-carboxylic acid in 1 mL DMF are 

added 58 mg DCC and 58 mg HOBT. After 2h, 150 mg 40-0-(2-aminoethyl)-rapamycin are 

added and the reaction mixture is stirred for 18h at room temperature. The suspension is 
., 

then filtered, the filtrate diluted with 5 mL ethyl acetate and washed with 2x 2 mL of a 

saturated aqueous bicarbonate solution. The organic phase is dried over sodium sulfate and 

the solvent evaporated under reduced pressure. The residue is chroma to graphed over 10 

silica gel, eluting with hexane/ethyl acetate 1/4 and then ethyl acetate to afford the title 

product: 

MS (FAB) m/z 1087 (36%, M+Na); 1065 (57%,MH); 1033 (100%, M-MeOH); 1015 (46%, 

M-(Me0H+H20)) 

H-NMR (CDC13) d: 0.72 (lH, q, 1=12 Hz); 3.13 (3H, s); 3.33 (3H, s); 3.46 (3H, s); 4.03 

(3H, s); 6.93 {lH, broad s); 6.98 (lH, broad s); 7.78 (lH, m) 

MBA (rei. IC50): 1.1 
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IL-6 dep. prol. (rel. IC50): 7 

Examole 26: 40-0-(2-ethoxvcarbon vlaminoeth vl)-rapamvcin 

A solution of 200 mg 40-0-(2-azidoethyl)-rapamycin in 3 mL THF/water 5/1 is 
treated with 267 mg triphenylphosphine for 7h at room temperature. Then 0.4 mL pyridine · 
are added followd by 194 pL ethyl chloroformiate. After 2 h, the reaction mixture is poured 
on 5 mL ethyl acetate and washed successively with 10 mL saturated sodium bicarbonate, 5 
mL water and 5 ml 10% citric acid. The organic phase is dried over sodium sulfate and the 
solvent evaporated. The residue is chromatographed over 20 g silica gel, eluting with ethyl 
acetate followed by ethyl acetate/methanol 9/1, to afford the title product.: MS (FAB) m/z 
1051 (35%, M+Na); 997 (30%, M-MeOH); 979 (100%, M-(Me0H+H20) 

H-NMR (CDC13) d: 0.71 (lH, q, 1=12 Hz); 1.24 (3H, t, 1=8 Hz); 3.13 (3H, s); 3.34 (3H, s); 
3.43 (3H, s); 4.10 (2H, q, 1=8 Hz); 5.48 (lH, m) 

MBA (rei. IC50): 1.f 

IL-6 dep, prol. (rei. IC50): 1. 7 

Example 27: 40-0-(2-tolvlsulfonamidoethyl)-rapamvcin 

A solution of 200 mg 40-0-(2-aminoethyl)-rapamycin in 3 mL THF is treated with 
0.4 mL pyridine and 390 mg tosyl chloride and the reaction mixture is stirred for 12h at 
room temperature. The solution is then poured onto 5 ml of a saturated bicarbonate solution 
and the aqueous phase is extracted with 2x 5 mL ethyl acetate. The combined organic 
phases are washed with 5 mL of 10% citric acid and 5mL water. After drying on sodium 
sulfate the solvent is evaporated and the residue chromatographed on 20 g silica gel, eluting 
with hexane/ethyl acetate 1/1 to afford the title product as a white foam: MS (FAB) m/z 
1133 (100%, M+Na); 1078 (25%, M-MeOH); 1061 (85%, M-(Me0H+H20)) 

H-NMR (CDCL3) d: 0.68 (lH, q, 1=12Hz); 2,43 (3H, s); 3,13 (3H, s); 3,35 (3H, s); 3,41 
(3H, s); 4.76 (lH, s); 5.85 (lH, t, 1=6Hz); 7.30 (2H, d, 1=8 Hz); 7.75 (2H, d, 1=8Hz). 
MBA (rei. IC50): 15.9 

IL-6 dep. prol. (rel. IC50): 14 
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Example 28: 40-0-[2-(4' ,5'-dicarboethoxv-1'.2' .3'-triaml-1 '-vl)-ethviJ-rapamvcin 

98 mg of 40-0-(2-azidoethyl)-rapamycin and 32 mg diethylacetylene dicarboxylate 

are suspended in 0.5 ml toluene and heated at 65 C for 5h. Tile reaction mixture is then 

cooled at room temperature, loaded on 10 g silica gel and eluted with hexane/ethyl acetate 

1/1 to afford the title product: MS (FAB) m/z 1175 (20%,M+Na); 1121 (15%, M-MeOH); 

1103 (60%, M-(Me0H+H20)) 

H-NMR (CDC13) d: 0.62 (lH, q, J=12 Hz); 1.40 (3H, t, J=8 Hz); 1.42 (3H, t, J=8 Hz); 3.13 

(3H, s); 3.25 (3H, s); 3.33 (3H. s) 

MBA (rel. IC50): 2.7 

IL-6 dep. prol. (rel. IC50): 12 

The previous examples may also be made using as starting material instead of 

rapamycin, 9-deoxo-rapamycin, 26-dihydro rapamycin, or 9-deoxo-, 26-dihydro-rapamycin. 

Alternatively, and preferably, as described e.g .• in example 20, the rapamycin compounds of 

the above examples may be hydrogenated or reduced, using suitable protecting groups where 

necessary. The following novel methods for reducing the keto at C9, or hydrogenating the 

keto at C26 are provided: 

Example 29: Removal of keto at C9 

A stream of hydrogen sulfide is passed at room temperature through a stirred 

solution of 3.2 g (3.5 mmol) of rapamycin in 50 ml pyridine and 2.5 ml D~. The solution 

turns from colorless to yellow. After two hours, the introduction of hydrogen sulfide is 

stopped and stirring is continued for five days, during which time the solution turns 

gradually orange. 1LC and HPLC analysis verifies complete consumption of the starting 

material and the presence of a single new compound. The solution is purged with nitrogen 

for one hour and concentrated under reduced pressure. The residue is taken up in ethyl 

acetate, washed with cold 1 N HCl solution (3x), saturated sodium bicarbonate solution and 

saturated brine. The organic layer is dried over anhydrous sodium sulfate and filtered and 

concentrated under reduced pressure. The residue is taken up in ether and the precipitated 
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sulfur is filtered off. Concentration of the ethereal solution followed by column 

chromatography on silica gel (10:4: 1 CH2Clii-Pr20/Me0H) yields 9-deoxorapamycin as a 

colorless foam. The identity of the product is confrrmed by nuclear magnetic resonanc,e 

spectroscopy (NMR). mass spectrometry (MS), and/or infrared spectrosopy (IR). 9- · 

deoxorapamycin is found to exhibit the following characteristic physical data: 1H NMR 

(CDC~) o 1.61 (3H,d,J =1Hz, C17-CH3), 1.76 (3H,d,J = 1.2 Hz,C29-CH3), 2.42 (lH,d,J = 

14.5 Hz, H-9), 2.74 (lH,d,J = 14.5 Hz, H-9), 3.13 (3H,s,C16-0CH3) 3.5 (3H,s,C27-0CH3), 

3.40 (3H,s,C39-0CH3), 5.40 (lH,d,J = 10 Hz, H-30), 5.57 (1H,dd,J1 = 8.6 Hz, J2 = 15 Hz, 

H-22), 5.96 (lH,d,J = 9 Hz, H-18), 6.09 (lH,d,J = 1.7 Hz, 10-0H), 6.15 (1H,dd,J1 = 10 Hz, 

12 = 15Hz, H-21), 6.37 (1H,dd,J1 = 1.5 Hz, 12 = 5 Hz, H-19), 6.38 (IH,J = 9.5 Hz, H-20). 
13C NMR (CDC13) o 38.5 (C-9), 98.0 (C-10), 170.7 (C-1), 173.0 (C-8), 208.8 (C-32), 216.9 

(C-26). 

MS(FAB) m/z 922 8[M+Na+]), 899 (M+), 881 ([M-H20t). 868 ([M-OCH3t), 850 

([M-(H20+0CH3)j+). 

IR (major peaks)(cm- 1
) 987, 1086, 1193, 1453, 1616, 1717, 1739, 3443. 

MBA (rei. 1Cs0): 1 

MLR (rel. ICso ): 14 

IL-6 dep. prol. (rel. ICso ): 9 

Example 30: Dihvdrogenation of keto at C26 

To a stirred solution of 421 mg (1.6 mmol) of tetramethylammonium 

triacetoxyborohydride in 2 ml of acetonitrile is added 2 ml of acetic acid. The resulting 

mixture is stirred for 30 minutes at room temperature and cooled to -3s·c. At this 

temperature a solution of 180 mg (0.2 mmol) of 9-deoxo-rapamycin in 1 ml of acetonitrile is 

added and the resulting mixture is allowed to stir for 24 hours. The mixture is quenched 

with a saturated sodium potassium tartrate solution and allowed to warm to room 

temperature. Stirring is continued until both layers are clear and ethyl acetate is added. The 

layers are separated and the aqueous layer is extracted twice with ethyl acetate. The resulting. 

organic solution is washed once with a 10% sodium bicarbonate solution and twice with 
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saturated brine, then dried over anhydrous sodium sulfate, filtered and concentrated under 

reduced pressure. The residue is purified by column chromatography on silica gel (90: 10 

AcOEt-hexane). As the starting material in this case was 9-deoxorapamycin, the final 

compound is 9-deoxorapamycin, 26-dihydrorapamycin is produced as a colorless foam, 

having the following characteristic spectroscopic data: 1H NMR (CDC13) (major isomer) 0.9 

(3H,d,J = 6.9 Hz, CHCH3), 0.93 (3H,d,J = 6.9 Hz, CHCH3), 1.00 (3H,d,J = 6.9 Hz CHCH3 ), 

1.07 (3H,d,J = 6.9 Hz, CHCH3), 1.17 (3H,d,J = 6.9 Hz, CHCH3), 1.61 (3H,d,J = 1Hz, 

C17-CH3), 1.73 (3H,d,J = 1.2 Hz, C29-CH3), 2.43.(1H,dd,J = 4.1 and 16.0 Hz, H-33), 2.46 

(1H,d,J = 13.8 Hz, H-9), 2.58 (lH,m.H-25), 2.77 (lH,d,J = 13.8 Hz, H-9), 2.82 (lH,dd,J = 

8.3 and 16.0 Hz, H-33), 3.17 (lH,dd,J = 4.1 and 9.2 Hz, H-27), 3.61 (2H,m, H-14 and H28), 

5.19 (lH,ddd,J = 4.1, 4.6 and 8.3 Hz, H-34), 5.49 (lH, broad d,J = 5.0 Hz, H-2), 5.56 

(lH,d,J = 9.1 Hz, H-30), 5.75 (lH,dd,J = 6.9 and 14.7 Hz, H-22), 5.76 (lH,s,lO-OH), 5.99 

(lH,broad d,J = 9.2 Hz, H-18), 6.10 (lH,m,H-21), 6.36 (2H,m,H-19 and H-20); 

MS (FAB) m/z 924 ([M + Na]), 852 ([M-(H20 + CH30)r). 

MBA (rei. ICs0): 47 

MLR (rei. ICso ): 134 

IL-6 dep. prol. (rei. ICso ): 78 

26-dihydrorapamycin is prepared in the same manner, using rapamycin in place of 

9-deoxorapamycin. This product has the following characteristic spectroscopic data: 
13C-NMR (CDC13) (major isomer) d = 208.3 (C-32); 194.0 (C-9); 169.3 (C-1); 166.6 (C-8); 

140.9 (C-22); 136.5 (C-29); 136.2 (C-17); 133.5 (C-20); 129.1 (C-21); 128.7 (C-18); 126.2 

(C-30); 125.3 (C-19); 98.6 (C-10); 84.4 (C-39); 83.9 (C-16; 81.6 (C-27); 75.4 (C-34); 74.3 

(C-28); 73.9 (C-40); 72.9 (C-26); 67.4 (C-14); 59.1 (27-0CH3); 56.6 (39-0CH3); 55.9 

(16-0CH3); 51.3 (C-2); 46.8 (C-31); 44.3 (C-6); 40.4 (C-33); 40.4 (C-25); 39.5 (C-24); 38.8 

(C-15); 38.0 (C-36); 34.3 (C-23); 34.2 (C-38); 33.5 (C-11); 33.3 (C-37); 33.2 (C-35); 31.5 

(C-42); 31.3 (C-41); 30.9 (C-13); 27.1 (C-12); 27.0 (C-3); 25.2 (C-5); 21.4 (23-CH3); 20.7 

(C-4); 17.3 (11-CH3); 16.1 (31-CH3); 15.9 (35-CH3); 14.4 (25-CH3); 14.2 (29-CH3); 10.3 

(17-CH3). 
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MS (FAB) rn/z : 884 (M-OCH3, 35%); 866 (M-[OCH3 + H20], 100%; 848 (M-[OCH3 + 2 

H 20], 40%). 

MBA (rel. IC50 ): 1.7 

MLR (rel. IC50): 1 

IL-6 dep. proL (rel. IC50 ): 7.5 
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• • PCT 
For receiving Office use only 

• 1 r . P~T/EP 93 I 0 2 604 
lnternahona App tcalton o. -

REQUEST 24 SEP 1993 \ 24. 09. 93 J 
International Filing Date 

iUROPEAN r-A TENT OFFICE 
The undersigned requests that the present PCT INTE~NATK:>NAL APPUCATION 

international application be processed 
according to the Patent Cooperation Treaty. Name of receiving Office. and .. Per International Application-

Applicant's or agent's file reference l00-7932 
(if desired) (12 .clwracters ma.rimum) 

Box No.I TITI...E OF INVENTION 
.. 

RAPAMYCIN DERIVATIVES 

Box No. II APPLICANT 

Name and address: (Family namrf:'ellowed bv given name; for a legal 01tity, full official 
designation.. address must include po.slal code aNi name of counuy.) 0 This person is also inventor. 

SANDOZ LTD. 
Lichtstrasse 35 Telephone No. 

CH-4002 Basle 
061 324 44 53 

Switzerland Facsimile No. 

061 322 75 32 
Teleprinter No. 

965 050 55 

St.ate (i.e. counlry) of nationaliry: I St.ate (i.e. counlry) of residence: 

CH CH 

This person is applicant D all designated 
for the ;:>urposes of: Sta 1.eS 

D all designated States except 
tbe Unit:ed States of Amenca 

D tbe United SLates 
oC Americ-..a only 

[2l]tbe States indicated in 
tbe Supplemental Box 

Box No. Ill FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 

Name and address: (Familv NJme followed lr.· given NJme; for a legal Otlitv, full official 
desig,,rion.. The address must inclwie postal code and name Of counlry.) This person is: 

SANDOZ-PATENT-GMBH [B applicant only 

Hurnboldtstrasse 3 
D-79539 Lorrach D applicant and inventor 

Germany 0 inventor only (If this check-box 
is mar Iced, do not fi II in be/o ... ·.) 

State (i.e. counlry) of nationality: 
DE 

I St.ate (i.e. counJry) of residence: 
DE 

This person is applicant 
for the purposes of: 

D all designated 
StateS 

D all designated States except 
tbe United States or America 

D tbe United SLates 
oC America only 

~ tbe States indic:aled in 
tbe Supplemental Box 

Name and address: tFamil\' rt.amer!_ollowed by given Nlme; for a legal en~ity, full official 
desigN:tion.. n.t: address must tncfude po.suzl code aNi rt.ame of COCli'IU)1.) This person is: 

SANDOZ-ERFINDUNGEN ~applicant only 

VERWALTUNGSGESELLSCHAFT M.B.H. 0 applicant and inventor 
Brunner Strasse 59 
A-1230 Vienna D inventor only (lflhis check-bar 

Austria is marked, do 1101 fill in below.) 

State (i.e. coun~r-y,l of nationality: 
AT 

I State (i.e. counlry) _of residence: 
AT 

This person is applicant D all designated D all designated States except D tbe United SLates ~ 
tbe States indicated in 

for the purposes of: StateS tbe United States oC America or America only tbe Supplemental Box 

[2g Further applicants and/or (further) inventors are .indicated on a continuation sheet. 

Form PCf/R0/101 (first sheet) (July 1993) St!e Nous to thl! requl!st form 
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-----.--_,...._--

~· • Sheet No. 
2 .T/EP 9 3 I 0 £ 6 0 4 

Continuation of Box No. III FURTHER APPLICANTS AND/OR (FURTiiER) INVENTORS 

If none of the following sub-boxes is used, this sheet is not to be inclu.ded in the request. 

Name and address: (Familv Mmi{ollowetl bv givot Mme; for a legal en.rity, full official 
de.sigMiion.. e address "must include postal code and n.ame of coulllry.) 

This person is: 

COTTENS, Sylvain D applicant only 

In den Reb en 12 
CH-4108 Witterswil 0 applicant and inventor 

Switzerland 0 inventor only (If this chet:Jc-box 
is marh!d, do 110t fill in below.) 

State (i.e. coultlry) of nationality: I State (i.e. C0111IIry) of residence: 

CH CH 

This person is applicant 
for the purposes of: 

D all designated 
Sutes 

D all designated Sutes except 
tbe United Sutes of America 

[K) tbe United Sutes 
of America only 

D tbe SuLc.S indicated in 
tbe Supplemenul Box 

Name and address: (Family IIDmTf..ollowetl bv givas Mme; for a legal en.rity, full official 
desigll.alion.. e address "must in.clude postal code and n.ame of coultlry.) 

This person is: 

SEDRANI, Richard D applicant only 

Herrengrabenweg 15 
CH-4054 Basle ~ applicant and inventor 

Switzerland 
D inventor on I y (If this check-box 

is marUd, do 110t fi II in below.). 

State (i.e. coultlry) of nationality: 
LU 

I State (i.e. coultlry) of residence: 
CH 

This person is applicant D all designated D all designated Sutes except [X) tbe United Sutes D tbe Sutes indicated in 

for the purposes of: Sutes tbe United SuLc.S of America of America only tbe Supplcmenul Box 

Name and address: (Familv NJmTf:;llowed bv givas IIDme; for a legal mtity, full official 
designation. address "must in.cl11de postal code and nDme of coultlry.) 

This person is: 

D applicant only 

D applicant and inventor 

D inventor only (If this check-box 
is mar Uti, do not fi II in below.) 

Stale (i.e. coultlry} of nationality: I State (i.e. coultlry) of residence: 

Thts. person is. applicant 
for the purpos.es of: 

D all designated 
Sute:s 

D all designated SULc.S except 
tbc United Sutes of America 

D tbe United States 
or America only 

D tbe SuLc.S indicated in 
tbe Supplemenul Box 

Name and address: (Fami/v namerf:::llowed 17\· givel'l NJme; for a /~a/ astity, fo../1 official 
desigrliuion.. address "must in.clude posUJI code and n.ame of cou111ry.) 

This person is: 

0 applicant only 

D applicant and inventor 

D inventor only (If this cherk-bo:r 
is marlced. do llDt fi II in below.) 

State (i.e. coultlry) of nationality: l State (i.e. coultlry) o[ residence: 

This person is. applicant D all designa~ed D all designated States except D tbe United Sutes D tbe Sutes indicated in 

for the purposes of: Sute:s lbe United Sutes of Amenca of America only tbe Supplemeoul Box 

D Further applicants and/or (further) inventors are indicated on another continuation sheet. 

Form PCrtR0/101 (continuation sheet) (July 1993) See Notes to the request form 
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• Sheet No. 3 /02604 

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 

The person identified below is hereby/has been ~ppointed to ~<:ton behalf 

of the applicanl(s) before the competent lntematJonal Authont•es as: 0 agent ~ common representative 

Name and address: (Family I'Ulme (ollowe4 by given I'Ulme; for a legal CIJity, foil official 
designation.. J¥ address must illClude postal code and I'Ulme of coulllry.) 

SANDOZ LTD. 
Patents & Trademarks Div. 
Lichtstrasse 35 
CH-4002 Basle 
Switzerland 

Telephone No. 

061 324 44 53 

Fascimile No. 

061 322 75 32 

Telepriater No. 

965 050 55 

D Mark: this check-box where no agent or common representative is/has been appointed and the space above is used instead to 

indicate a special address to wh1ch correspondence should be sent. 

BoxNo.V DESIGNATION OF STATES 

The following designations are hereby made under Rule 4.9(a) (mark the applicable check-ba:cu; aJleD..St o~ must be marlc.ed): 

Regional Patent 

(&1 EP European Patent: AT Austria, BE Belgium, CHand LI Switzerland and Uechtenstein, DE Germany, DK Denmark, 

ES Spain, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, 

NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 

Convention and of the Per 

0 OA OAPI Patent: Benin, Burlcina Faso, Cameroon, Central African Republic, Cllad, Congo, COte d'Ivoire, Gabon, Guinea, 

Mali, Mauritania, Niger, Senegal, Togo, and any other State which is a member State of OAPI and a Contracting State 

of the Per (if oUter kind of prOI«lion or treatmenl duireJ, specify on dotted line) ........................................ . 

National Patent (if oUter kind of prOiection or trt:lltmenJ tksireJ, specify on dotted line): 

0 AT Austria . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 MN Mongolia ............................... . 

l8J AU Australia . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 MW Malawi 

0 BB Barbados 0 NL Netherlands 

0 BG Bulgaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . ['81 NO Norv.·ay 

0 BR Brazil . . . . . . . . . . . . . . . . . . . . . . . . . . . . [81 NZ New Zealand ............................ . 

0 BY Belarus [81 PL Poland 

[8J CA Canada 0 PT Portugal ................................ . 

0 CH and Ll s .... itzerland and Liechtenstein (2Sl RO Romania 

[81 CZ Czech Republic . . . . . . . . . . . . . . . . . . . . . . . t8J RU Russian Federation ....................... . 

0 DE Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 SD Sudan 

0 DK Denmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 SE Sweden 

0 ES Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . [81 SK Slovakia ............................... . 

QS} FI Finland . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 UA Ukraine 

0 GB United Kingdom [;81 US United States of America 

~ HU Hungary ........................... . 

~ JP Japan 

0 

(g) 

0 
0 
D 
0 

KP Democratic People's Republic of Korea ..... 

KR Republic of Korea .................... . 

KZ Kaz.a k.hsun ........................ . 

LK Sri Lanka 

LU Luxembourg 

MG Madagascar 

D VN VietNam 

Check-boxes reserved for designating States (for the purposes of 

a national patent) which have become party to the Per after 

issuance of this sheet: 

0 
D 
0 
0 

In addition to the designations made above., the applicant also makes under Rule 4.9(b) all designations which would be permitted 

und«iliePerexce~iliedesignatio~~of~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~~~~

The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed 

before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 

limit. (Confirmation of a duigf!Qtion consists of the filing of a notiu specifying tiult duignalion an.d the JXlYmenl of the duigf!Qlion and conjirmaJion 

fees. Coll{irmaJion must reach the receiving Office within the 15-monlh time limiL) · 

Form PCf/R0/101 (second sheet) (July 1993) See Note.s to the request form 
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• 4 
Sheet No ....... . 

ttcT/EP 9 3 I 0 2 6 u 4 

Supplemental Box lfrlu Supplemental Bo:r is not used, this sheet need llol be U.c/.uded in the request. 

Use this bo:r in the following ca.ses: 

1. If, in lUI~ of the Boxes, the space is insuff~e~nlto 

furnish all the uaformarWn: 

in particular: 

(i) if more than. three persons are involved as applicanzs 
and/or inventors an.d no "colllift.Ualion sheet• is 
available: 

(ii) if. in Box No. II or in ~y of the sub-boxes of Box 
No. Ill, the in.dicalion "the States indicaled ua the 
Supplemelllal Box" is checlced: 

(iii) 

(iv) 

(v) 

(vi) 

if, in Box No. lJ or in an.y of the sub-boxes of Box 
No.lll, the invelllor or the inventor/applicalll is not 
inventor for the pu'pt?ses of all design.ated Stales or 
for the purposes of the United Stales of America: 

if, in addition to the agent(s) indica.ted in Box No. IV, 
there are further agellls: 

if, in Box No. v; the nome of any State (or OAPJ) is 
accoii2ied by the indicalion "patent of addition. • 
"certi ca.te of addition. • or •invelllor's cerrificale 
of a ition. • or if, in Box No. V, the name of the 
United States of America is accompanied by an. 
indication •Continuation • or "Continuation-in· 
part": 

if there are more than three earlier applicalions 
whose priority is claimed: 

2. If the applicalll claims, in respect of any design.ated 
Office, the benefi.Js of provisions of the notional law 
concerning non-prejudicial disclosures or t!XCeplions to 
lade of novelty: 

Continuation of Box No. II 

in such ca.se, write •connniUUion ofBo:r No •••• • {indicale tlu number 

of tlu Bo:r] IUid funrish the informahon in the sante manner as 

required according to the captions oftlu Bo:r in which the space was 

in.suffte~nt; 

in such case, write •colllift.Ualion of Box No. Ill" tvJ.d indicale for each 

additional person the sante type -of information as requiretl in Box 

No. Ill; 

in such case, write •colllift.Ualion of Boz No. II" or •c olll ift.Ualion of Box 

No. III" or •colllinualion of Boxes No. II tvJ.d No. Ill" (as the case may 

be), indicale the n.ame of lhe applicalll(s) involved and. IU!Zt to (each) 

such n.ame. the Stale or Stales (and/or, where applicable, European or 

OAPI patelll) for the purposes of which the n.amed person is applicant; 

in such case, write "Colllift.Ualion of Boz No. JJ• or "Colllift.Uation of Box 

No. Ill" or "Colllinualion ofBOJU!S No. II and No.l/1" (as the case may 

be), indicate the name of the inventor(s) and. ncato (each) such nante, 

the Stale or Stales (and/or, where applicable. European orOAPI patent) 

for the purposes of which the named person is inventor; 

in such case, write "Colllinuation of Box No. JV• and indicate for each 

further agent the sante type of information as required in Box No. IV; 

in such case, write "Contift.Uation of Box No. v· an.d the n.ame of each 

Stale involved (or OAPJ), an.d after the nome of each such Stale (or 

OAPJ), the ft.Umberoftheparent title or parelll application and the date 

of gralll of the parelll title or filing of the parelll applica.tion; 

in such case. write "Colllinualion of Box No. V]• and indica.te for each 

additional earl~r applicalion the sante type of information as required 

in Box No. VI. · 

in such case. write "Stalemelll Concerning Non-Prejudicial Disclosures 

or: Exceptions to l.Acic of Novelty • and furnish thar statement below. 

SANDOZ LTD. is applicant for all designated countries except 

DE (Germany), AT (Austria)and US. 

Continuation of Box No. III 

SANDOZ-PATENT-GMBH is applicant for DE (Germany) only 

SANDOZ-ERFINDUNGEN 
VERWALTUNGSGESELLSCHAFT M.B.H. is applicant for AT (Austria) only 

Form PCT/R0/101 (supplemental sheet) (July 1993) See Notes to the request form 
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• 5 
Sheet No. 

Box No. VI PRIORITY CLAIM Further priority claims are indicated iD the Supplemental Box 0 
The priority of the following earlier application(s) is hereby claimed: 

Country 
(in wiUch, or for w;u~ IN: 

applicatiCHt -.t filed) 

Filing Date 
(d4ylmol'llh/year) 

Application No. 
Office of filing 

• (o,Jy for regioiiDl or 
il'ller1UJIICJNJI applictllio11) 

item (1) 

GB 

item (2) 

item (3) 

9 October ~992 
(09/~0/92) 

922~220.8 

Mar~ th~ fo(lo....U.g ~c.lr.-bo~ if the ce11ified copy of. tAt: earlier applicmion is to~ i.s.s11ed by IAt: Office whiels for the purposes of the presertJ ir~Jei7U1tioi'IDI 

oppucollon u the recel\llttg Office (o fee may be reqwrui): 

D The receiving Office is hereby requested to pre~re and transmit to the IntematioDal 

Bureau a cerufied copy of the earfier application(s) identified above as item(s) : 

Box No. VII EARLIER SEARCH 

Fill in where o search (irtJei7U1tiOfS41, i1lle17U1tiorud-type or otht:r) by the 11ller1t41ioMI Searchi11g Aulhoriry_ ls.D.s alreMY bce11 carried out or requeskd aN! the 

Authority is 110w requested to ba.:se ~At: i1llei7U1tioi'IDI search, to the c:rte1tl eossible, Oft the results Of rhDt earlier search. ld.en.tify s11ch search or request either by 

refereJt.Ce to the rt:i&YCIII applictJJio11 (or ~At: trcuulotio11 thereof) or by re}erc~~t:e to tAt: searels request: 

Country (or regional Office): Date (Jay/moltlh/ye~u): Number: 

Box No. VIII CHECK LIST 

This international application contains 

the following number of sheets: 

1. request : 5 sheets 

2. description : 36 sheets 

3. claims : 4 sheets 

4. abstract : 1 sheets 

5. drawings : - sheets 

Total : 46 
. 

sheets 

This international application is accompanied by the item(s) marked below: 

1. D separate signed 5. D fee calculation sheet 
power of a nomey 

2 0 copy of general 6 0 separate indications concerning 

· power of anorney · deposited microorganisms 

3. 0 statement explaining 7 0 nucleotide1 .a~dlor(da_mkino a)cid 

lack of signature · sequence Jshng 1s eue 

4 D priori.ty document(s) 8 D other (s..,.clfy): 
· tdenlijled in Box No. VI · r-

a.s item(s): 

Figure No. of t.he drawings (if any) should accompany the abstract when it is published. 

Box No. IX SIGNATIJRE OF APPLICANT OR AGENT 

F or rece1v1ng Offi 1ce use on y 

1. Date of actual receipt of the purported 2 4 SEP 1993 (_ 7 _4 no _a, 1 
2. Drawings: 

international application: 

3. CorTected date of actual receipt due to later but \. 
........... ..,..., I D received: 

timely received papers or drawings completing 

the purported international application: 

4. Daie of timely rece~ of the required 
~ not received: 

corTections under P Article 11(2): 

5. International Searching Authority 1SA/ I 6.0 Transmittal of search copy delayed 

specified by the applicant: until search fee is paid 

For International Bureau use only---------------------., 

Date of receipt of the record copy 
by the International Bureau: 

Form PCT/R0/101 (last sheet) (July 1993) 
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PATENT COOPERATION TREATY 

• PCT • 

INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 

Applicant's or agent's file reference 

100-7932 
FOR FURTHER 

ACTION 

see Notification of Transmittal of International Search Report 
(Form PCT/ISA/220) as well as, where applicable, item S below. 

International application No. International filing date( dayfmonthfyear) (Earliest) Priority Date ( day{monthfyear) 

PCT I EP 93/ 02604 24/09/93 09/10/92 
Applicant 

SANDOZ LTD. et al. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a. total of 4 sheets. 
[X] It is also accompanied by a. copy of each prior art document cited in this report. 

!.[X] 

2. D 

3. D 

Certain claims were found unsearcllable (see Box 1). 

Unity of invention is lacking (see Box II). 

The international application contains disclosure of a. nucleotide andfor amino acid sequeoc:e listing and the 
international search was carried out on the basis of the sequence listing 

D filed with the international application. 

0 furnished by the applicant separately from the international application, 

D but not accompanied by a. statement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 

0 Tra.nscri~d by this Authority 

4. With regard to the title, 0 the text is approved as submitted by the applicant. 

[X] the text has been established by this Authority to read as follows: 

0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS IMMUNO
SUPPRESSANTS 

S. With regard to the abstract, 

the text is approved as submitted by the applicant. 0 
[X] the text has been established, according to Rule 38.2(b), by this Authority a.s it appears in 

Box Ill. The applicant may, within one month from the date of mailing of this international 
search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is: 

Figure No. 0 as suggested by the applicant. D None of the figures. 

0 because the applicant failed to suggest a figure. 

0 because this figure better characterizes the invention. 

Form PCT/ISA/210 (frrst sheet) (July 1992) 
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INTERNATION tF.A. RCH REPORT 

Box I Observations where certain claims were found unsearchable (Continuation of item I of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 

1. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D 

3. D 

Claims Nos.: 
because they relate to parts of the international application that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out, specifically: 

Claim 9 refers to the description. Therefore (R.6.2(a),PCT) it has not been 
searched. 
Claims searched completely: 1-8 

Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

~.o 

2. D 

3. D 

4. D 

As all required additional search fees were timely paid by the applicant. this international search report covers all 
searchable claims. 

As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant, this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 

No required additional search fees were timely paid by the applicant. Consequendy, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark on Protest D The additional search fees were ac:c:ompanied by the applicant's protest. 

0 No protest ac:c:ompanied the payment of additional search fees. 

Form PCT/lSA/210 (continuation of f1rst sheet (1)) (July 1992) 
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nterna.tional application No. 

REPORT CT I EP 93/ 02604 

(Cont;nuation of item S of the first sheet) 

Novel 0-alkylated derivatives of rapamycin of formula (I), especially 
40-0-alkylated derivatives, are found to have pharmaceutical utility, 
particularly as an immunosuppressants. 
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INTERNATIONAL SEARCH REPORT 
International Application No 

·,\ p p 93/02604 
A. CLASSIFICATION OF SUBJECf 
IPC 5 C070498/18 A61K31/435 //C07 ,311:00, 

273:00,221:00 

to lntt:mational Patt:nt Oassification (IPC) or to both national classification and IPC 

B. FIELDS c:cAnrucn 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 5 C07D C07F A61K 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Electronic data base consultt:d during the intt:mational search (name of data base and, where practical, search tt:rms used) 

c. ll:) TO BE DJ;;f J;;VA 1\,IT 

Catt:gory. Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

X US,A,5 151 413 (C. E. CAUFIELD ET AL) 29 1,7 
September 1992 
see claims 1,13 

---
X US,A,5 120 842 (A. A. FAILLI ET AL) 9 June 1 

1992 
see claim 1 

-----

D Further documents are listt:d in the continuation of box C. [[] Patent family members are listt:d in annex. 

• Special categories of citt:d documents : 
1' later document published after the intt:mational filing datt: 

• A • document defming the general state of the art which is not 
or priority date and not in conflict with the ~cabon but 
citt:d to understand the principle or theory un ying the 

considered to be of particular relevance invention 
"E" earlier document but published on or after the intt:mational ·x· document of particular relevance; the claimed invention 

filing date cannot he considered novel or cannot be considered to 

'L" document which may throw doubts on priority claim{ a) or involve an inventive stt:p when the document is taken alone 
which is citt:d to establish the publication datt: of another •y• document of particular relevance; the claimed invention 
citation or other special reason (as specified) cannot he considered to involve an inventive stt:p when the 

·o· document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu· 
other means ments, such combination being obvious to a person skilled 

'P" document published prior to the intt:mational filing datt: but in the art. 

later than the priority date claimed '&' document member of the same patt:nt family 

1 Date of the actual completion of the international search Datt: of mailing of the international search report 

14 December 1993 28. 12. 93. 

Name and mailing address of the ISA Authorized officer 

European Patt:nt Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Td. ( + 31-70) 340-2040, Tx. 31 651 cpo nl, Voyiazoglou, 0 
Fax: ( + 31-70) 340-3016 

Form PCT/ISA/110 (&econd &beet) (July 199:1) 
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INTERNATIONAL SEARCH REPORT 

Patent document 
cited in search report 

US-A-5151413 

US-A-5120842 

Infonnation on patmt family member& 

29-09-92 

09-06-92 

Fonn PCT/ISA/210 (patent family annex) (July 1992) 

Inwnalional Applic:alion No 

p 

Patent family 
member(s) 

NONE 

AU-A
EP-A
JP-A-

1389392 
0507556 
5078377 

Publication 
date 

08-10-92 
07-10-92 
30-03-93 
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\_, 
INTERNATIONAL SEARCH REPORT 

lnt~:ma• ~ Applicati.on No 

93/02604 
A. CLASSIFICATION OF SUBJEcr 
IPC S C07D498/18 A61K31/43S //C07D498/ ,311:00, 

273:00,221:00 

i. to lntem&Uonal Patmt Oaaifica1ion (IPC) or to both Dalional claaifica1ion and IPC 

B. FIELDS~~ ~ ....... ..,r.. 

Minimum doc:umcnta1ion acarcbccl (dassifica1ion syuem folloftd by daaificalion II)'Dlboll) 

IPC 5 C07D C07F A61K 

Documcnta1ion searc:bcd olbcr 1ban minimum documcnta1ion to lbc cxtent tbat IUCb c1ocumcrdl arc included in lbe fields searched 

Electronic data base consulted durinalbe intemaUonal scarcb (name of data base and. where practical, search t1mn1 used) 

c. ·" TO BE R Pn::vA 'hiT 

Category • Qtation of documc:nt, wilb indic:alion. wbcrc approprialll:, of lbe relevant pusqca Relevant to claim No. 

X US,A,S 151 413 (C. E. CAUFIELD ET AL) 29 
September 1992 

1,7 

see claims 1,13 

X US,A,S 120 842 (A. A. FAILLI ET AL) 9 June 
1992 

1 

see claim 1 

D Further documcDtl arc lilted in lbc conlinualion of box C. 

• Special c:al&pia of cited doc:umcntl : 

• A • document dcfinin&lbc pncralatatc of lbc art wbicb il not 
c:Oillidcred to be of particul.r rclcvaDCC 

"E" earlier dOCWDCDt but publiJbcd on or after lbc i.ntcma1ional 
fi1inJ date 

"L" documcnt wbich may lbrow doubts on priority daitl(s) or 
wbicb ia cited to cstablisb lbe publicallon date of anotbcr 
cita1ion or olbcr apccial reason (u specified) 

·o· documcnt rcfcrrin& to an oral dildosurc, use. cxbibition or 
olbcrmcana 

"P" documcnt pub)isbcd prier to lbe intem&Uonal fiiiD& date but 
latu Chan lbc priority date c:laimcd 

Date of lbe actual completion of the 

14 December 1993 

Name and mailin& addrca of lbe ISA 
European Patent Office, P.B~ 5818 Patcn11aan l 
NL • ll80 HV Rijswijk 
Td. ( + 31·70) 340-l040, Tx. 31 651 cpo Dl, 
Fax ( + 31·70) 340-3016 

Form PCT/lSA/:ZlO (-d lheet) (July l!l9l) 

[!] Patent family manbcn arc lilted in annex. 

T lata" dOCWDCDt publ.isbccl after lbc intemational filing date 
or priority date and not in conflict wilb lbe applic:aDon but 
cited to undcntand 1hc principle or lbcory uridcrtyinalbc 
invention 

·x· document of particular relevance; lbe daimcc1 in'Yaltion 
cannot be coasi.dcrcd novel or cannot be considered to 
involve an in'Yaltive step wbcn lbe document il taken alone 

•y• document of particular relevance; lbe daimcc1 in'Yaltion 
cannot be coasi.dcrcd to involve an inventive step wben lbe 
chcument il combinccl wilb one or more oCher IUch docu
ment~, mcb c:ombina1ion beiDa obvious to a penon lkillccl 
in lbe art. 

• &: document member of lbe same patmt family 

Date of maiJin& of lbe international aearcb report 

2 8. 12. 93 
Authorized officer 

Voyiazoglou, D 
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INTERNATIONAL SEARCH REPORT 
lntienV "'D8l Applic:don No 

Patent document 
cited in selll'ch report 

US-A-5151413 

US-A-5120842 

:ormatioa oa pasmt family mcmbcn 

29-09-92 

09-06-92 

Patent family 
member(s) 

NONE 

AU-A
EP-A
JP-A-

1389392 
0507556 
5078377 

Publication 
date 

08-10-92 
07-10-92 
30-03-93 

-------------------~--------------------------------------------------

Form PCT/ISA/210 {paenl family UIIIU) (July l!Jtl) 

Par Pharm., Inc. 
Exhibit 1002 

Page 067



• • PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(Per Article 18 and Rules 43 and 44) 

Applicant's or agent's ide reference FOR FURTHER 

. ACTION 

see Notification of Transmittal of International Search Report 
(Form PCT/lSA/220) as well as. where applicable. itemS below . 

100-7932 
International application No. International filing daJJ:( dtlyfmonth/yet:zr) (Earliest) Priority Date ( dtly/monthfyet:zr) 

PCT I EP 93/ 02604 24/09/93 09/10/92 
Applicant 

SANDOZ LTD. et al. 

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant 
aocording to Article 18. A copy is being transmitted to the International Bureau. 

This international search report consists of a total of 4 sheets. 

[i] It is also aocompanied by a copy of each prior act document cited in this report. 

t.[j] 

2. D 

3. D 

Certain claims 'fii'Ue found ~e (see Box I). 

Unity of iaYeDtioa is lac:kiag (see Box II). 

The international application contains disclosure of a audeotide Mld/or lllnino acid seq.-c:e listing and the 
international search was carried out on the basis of the sequence listing 

0 filed with the international application. 

0 furnished by the applicant separately from the international application. 

D but not aocompanied by a st&tement to the effect that it did not include 
matter going beyond the disclosure in the international application as filed. 

D Transcribed by this Authority 

4. With regard to the tide. 0 the text is approved as submitted by the applicant. 

[j] the text has been established by this Authority to read as follows: 

0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS IMMUNO
SUPPRESSANTS 

S. With regard to the abaraet. 

the text is approved as submitted by the applicant. D 
00 the text has been established. according to Rule 38.2(b). by this Authority as it appears in 

Box Ill. The applicant may. within one month from the date of mailing of this international 
search report. submit comments to this Authority. 

6. The figure of the drawiap to be published with the abstract is: 

Figure No. 0 as suggested by the applicant. 0 None of the figures. 

D because the applicant failed to suggest a f~gure. 

D because this figure beuer characterizes the invention. 

Form PCT/ISA/210 (first sheet) (July 1992) 
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International application No. 

INTERNATIONAL SEARCH REPORT PCT /EP 93/02604 

Box I Observations where certain claims were found unsearcbable (Continuation of item 1 of first sheet) 

This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 

1. D Claims Nos.: 
because they relate to subject matter not required to be searched by this Authority, namely: 

2. D Claims Nos.: 
because they relate to parts of the international applk::ation that do not comply with the prescribed requirements to such 
an extent that no meaningful international search can be carried out. specifically: 

Claim 9 refers to the description. Therefore (R.6.2(a),PCT) it has not been 
searched. 
Claims searched completely: 1-8 

3. D Claims Nos.: 
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 

~.o 

2.0 

3. D 

4.0 

As all required additional search fees were timely paid by the applicant, this international search report covers all 
searchable claims. 

As all searchable claims could be searches without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

As only some of the required additional search fees were timely paid by the applicant. this international search report 
covers only those claims for which fees were paid, specifically claims Nos.: 

No required additional search fees were timely paid by the applicanL Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

Remark oo Protest 0 The additional search fees were accompanied by the applicant's protesL 

D No protest accompanied the payment of additional search fees. 

Form PCT/ISA{210 (continuation of fust sheet (1)) (July 1992) 
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• •~--------------, International application No. 

INTERNATIONAL SEARCH REPORT PCT I EP 93/ 02604 

Box Ill TEXT OF THE ABSTRACT {Continuation of itemS of the first sheet) 

Novel 0-alkylated der1vat1ves of rapamyc1n of formula (I)~ espec1ally 
40-0-alkylated der1vat1ves, are found to have pharmaceut1cal ut111ty, 
part1cularly as an 1mmunosuppressants. 
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INTER.IONAL SEARCH REPORT -A=-ApplicaUonNo 

PCT/EP 93/02604 
A. CLASSIFICATION OF SUBJEcr MA"ITER 

IPC 5 C07D498/18 C07F7/18 A61K31/435 //C07D498/18,311:00, 
273:00,221:00 

A .~. to International Patent Cassification (IPC) or to bodl national classification and IPC 

B. FIELDS 

Minimum documentation searched (classification system follolftd by classification l)'mbols) 

IPC 5 C07D C07F A61K 

Documentation searched other than minimum documentation to the cxtmt Chat IUCh documents arc included in the fields searched 

Electronic data base consulted during the international search (name or data base and. wbcre practical, search termS used) 

C.nnrtiUI::~ 'r:n. TO BE "~::• "'"'"' ""' 

CaU:aorY • Citation or document. with indication. where appropriate, or the rdcvant passaaes Relevant to claim No. 

X US,A,S 151 413 (C. E. CAUFIELD ET AL) 29 
September 1992 

1,7 

see claims 1,13 

X US,A,S 120 842 (A. A. FAILLI ET AL) 9 June 
1992 

1 

see claim 1 

D Funhcr documcnU an: bsted m the corumual:lon or box C • 

• Spegal caiCplCS or a ted doalmcnU : 

• A" document acrmms the acneraJ staLe of the art which is not 
CICIOSldercd to be or panacular rdevance 

"E" caruer document but pubblhcd on or after the intcrnatlonal 
fihna date 

"L • document wtuch may throw doubts on priority daim(s) or 
wtuch 11 ated to cstablllb d\e pubhc:&llon date or another 
at&Don or OCher lpCClal reason (as spcafied) 

·o · document rcrcrnna to an oral dudosurc, usc. czbibition or 
oeber means 

"P" document pubblhed pnor to the international filing date but 
1a1er than the pnorny date c1auncd 

Dau or d\e actual compcDon or the mtcmabonal search 

14 December 1993 

Name and malhn& addn::u of the ISA 

European Patent Office, P.B. Sill Patcntlaan l 
NL • ll80 HV Rijswijk 
Td. ( .. 31-70) 340-2040, Tx. 31 651 cpo nl, 
Fax:( ... 31-70) 340-3016 

Fonn PCT/lSA/210 (.-.d meet) (July 1992) 

[!] Patent family members arc listed in annex. 

I later document published after the international fili03 date 
or priority dale and not in conflict with the appli4:&11on but 
cited to understand the principle or theory midcrlyins the 
invention 

·x· document of particular rdcvance; the daimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

•y• document of particular rdcvance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other sUch docu
ments, such combination being obvious to a penon stilled 
in the art. 

• &:" document member of the same patent family 

Date of mailin& or the international scan:h report 

2 8. 12. 93 

Authorized officer 

Voyiazoglou, D 
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INTERJIIFIONAL SEARCH REPORT ~ Applicalion No 
Inf~ on paii:Dt family mcmbcri . 

PCT/EP 93/02604 

Patent document 
cited in search report 

US-A-5151413 

US-A-5120842 

I 

Form PCT/ISA/llD (pataM family annu) (Jvly 199l) 

Publication 
date 

29-09-92 

09-06-92 

I Patent family 
member(s) 

NONE 

AU-A
EP-A
JP-A-

1389392 
0507556 
5078377 

I Publication 
date 

08-10-92 
07-10-92 
30-03-93 
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· · . J loorus woRKSHEET f. 
u.s. Appl. No. 0'6(4: !07o'""l ~ International App"__, • .\. ~ 

Application filed by: 0 20 months- -- ~months 

INTERNATIONAL APPLICATION PAPERS IN THE APPLICATION FILE: 
Grln?emational application (RECORD COPY) · 0 Request form PCT/R0/1 01 
0 Article 19 amendments · · 0 PCf/IB/302 
~/IB/331 ~IISA/210-Search Repon 
~_ec:r!IPEA/409 IPER (PCT/IPEA/416 on front) ~S~ch Report references 

ILT Annexes to 409 0 Other --------
[2h>riority document(s) No. \ · . -

0 INTERNATIONAL APPLICATION ON DOUBLE SIDED PAPER (COPIES MADE) 

- / 
·RECE~ FROMjfHE APPLICANT: (other than checked above) 

· Q Basic National Fee (paid or authorized to charge)- 0 Preliminary arnendment(s) filed 

· Tran~~dn o~ i~temational application as filed: . . 
{:]A)escnpuon 
[ZJ Claims 0 Information Disclosure Statement 
(]Words in the drawing ftgure(s) bL~ssignment document 
0 Anicle 19 amendments . l:::1Power of attorney/Change of address 

. 0 Annexes to 409 B Substitute specification 
h I Declaration Verified small status claim 

A diskette 0 Other--------

~ 

Notes: 
~ 

/ 

35 U.S.C. 371 -Receipt of Request (PTO.l390) lt.7 APR 1995 WIPO Publication 
PubLication No_ 

Date acceptable oath I declaration received 0, 7 APR 199& wo9~Cl]Dl a 

Date complete 35 U.S.C 371 requirements met 0 7 APR 19SS Publication Date~ 

102(e) Date 
9:B~c9 

-

Date of completion of DO/EO 906- Notification of Missing 102(e) Requirements 
p~~\~nguage 

J 

Date of completion of DO/EO 907- Notification of Acceptance for 102(e) date Not Published 
Ou.s. only 

Date of completion ofDOIEO 911 -Application accepted under 35 U.S.C. 1.11 ,. Designated 
0 EP request 

Date of completion of DO/EO 905 - Notification of Missing RWments 
\:_ ,. ._ ' tl 9 R 1993 . 

Screening done by: 
Date of completion of DO/EO 916 - No~tion of Defective ResponSe 

~ 
Date of completion of DO/EO 903 - Notification of Acceptance v 
Date of completion of DO/EO 909 - Notification of Abandonment 

. 'I ·---
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PA.NT COOPERATION TREAT·· 

PCT 
REC'O 0 4 NOV 1994 

INTERNATIONAL PRELIMINARY EXAMINATIOJ'i \lllWQ}tT PCT 

(PCT Article 36 and Rule 70) 

Applicant's or agent'> file reference 
Sec Notification of Transmittal of International 

FOR FURTHER ACTION 
100-7932 Preliminary Examination Report (Form PCT/IPEA/416) 

l nternational application No. 1 ntcrnational filing date ( dayfmonthjyear) Priority date ( dayfmonthfyear) 

PCT/EP 93/ 02604 24/09/1993 09/10/1992 
International Patent Cla.~sification (JPC) or national clas~ification and IPC 

C07D498/18 

Applicant 

SANDOZ LTD. et al. 

1. This international preliminary examination report ha~ been prepared by this International Preliminary Examining 
Authority and is tran~mitted to the applicant according to Article 36. 

2. This REPORT consists of a total of __ b=., __ sheets. 

@ This report i~ al~o accompanied by ANNEXES. i.e., sheets of the de~cription, claims andjor drawings amended 
during international preliminary examination andjor containing rectifications made before this Authority. 

These annexes consists of a total of 4 sheets. 

3. This report contains indications and corresponding pages relating to the following items: 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

Lack of unity of invention 

Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

VID 
VII D 

VII! Kl Certain observations on the international arplication 

Date of submission of the demand 

08/03/1994 

Name and mailing address of the !PEA/ 

~ 
European Patent Office 
D-80298 Munich 
Tel. ( + 49-89) 2399-0, Tx: 523656 epmu d 

----'=;___- Fax: ( + 49-89) 2399-4465 

Form PCTJI PEA/409 (cover sheet) (July 1992) P20476 

Date of completion of this report 

0 2. 11. .94 

Authorized officer 
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•• ~Intern. application No . 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP93/02604 

I. Basis of the report 

1. This report has been drawn up on the basis of: 

[ ] the international application as originally filed. 

[x] the description, pages 1-36 ____________ , as originally filed, 

pages , filed with the demand, 

pages , filed with the letter of ____ _ 

pages , filed with the letter of ____ _ 

[x) the claims, No. --------------' as originally filed, 

No. , as amended under Article 19, 

No. , filed with the demand, 

No. 1-8 , filed with the letter of 18.10. 94, 

No. , filed with the letter of ____ _ 

[ ] the drawings, sheets/fig --------------' as originally filed, 

sheets/fig 1 filed with the demand, 

sheets/fig 1 filed with the letter of ____ _ 

sheets/fig 1 filed with the letter of ____ _ 

2. The amendments have resulted in the cancellation of: pages:-------------

sheets of drawings/figures No.: --------------

3. [x] This report bas been established as if (some of) the amendments bad not been made, since they have been 

considered to go beyond the disclosure as filed: 

The introduction of the proviso "provided that 

hydroxyalkoxyalkyl is other than hydroxyalkoxymethyl" 

does not meet the requirements of Art. 34, 2(b) PCT. 

This proviso does not exclude compounds which are dis

closed in 01, since the acetals disclosed in 01 do not 

include acetals groups substituted by hydroxy. Moreover 

there is no basis to be found for the introduction of 

the said proviso in the description. 

Form PCT/IPEA/409 (sheet 1) (July 1992) 
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• ~ Intern. application No • 
-.:.' . ./ 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP93/02604 

4. Additional observations, if necessary: 

The introduction of the term·"hydroxyalkoxyalkyl" in 

claim 1 relates to the correction of an obvious error. 

This term was forgotten in the original claim 1 by mis

take but clearly appeared on page 4 of the description 
~ 

as one of the possible meanings for the radical R . 

Since R~ and R
2 

have the same possible meanings the cor

rection introduced in claim 1 is considered to be obvi-

ous. 

Form PCT/IPEA/409 (sheet 2) (July 1992) 

-- ------.. 
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• INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

~Intern. application No • 

PCT/EP93/02604 

V. Reasoned stateJiellt under Article 35( 2) with regard to novelty, inventive step and industrial applicability; 

citations and explanations supporting such statement 

1. STATEMENT 

Novelty (N) Claims 1-8 YES 

Claims NO 

Inventive Step (IS) Claims YES 

Claims 1-8 NO 

Industrial Applicability (IA) Claims 1-8 YES 

Claims NO 

2. CITATIONS AND EXPLANATIONS 

1. The following documents have been considered for the es
,.----.._ 

tablishment of this preliminary opinion: 

01 = us-A-5151413 

D2 = US-A-5120842 

2. The novelty of the subject-matter claimed has been es

tablished vis-a-vis the contents of D1 and D2 after re

striction of the original claim 1 and introduction of a 

proviso. 

3. The problem underlying the present application lies in 

the provision of further rapamycin derivatives useful as 

immunosuppressant agents. 

Apart from the fact that the introduction of the proviso 

for excluding "hydroxyalkoxymethyl" cannot be found to 

be allowable the present claim still encompasses com

pounds which are the obvious equivalents to those dis

closed in D1. D1 discloses acetals derivatives of 

Form PCT/IPEA/409 (sheet 3) (July 1992) 

Par Pharm., Inc. 
Exhibit 1002 

Page 077



I . , • ~ Intern. application No. 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP93/02604 

rapamycin and the present claim 1 encompasses i.a. the 
·hemiacetal derivatives (cf. R~ andjor R2 being a 

hydroxymethylgroup). This fact also contradicts the ar

gument brought by the Applicant that Dl and D2 should be 

considered as irrelevant for the analysis of inventive 

step since they relate to labile derivatives or pro

tected forms of rapamycin and would act as prodrugs. A 

hemiacetal is more labile than an acetal derivative and 

the lability problem also applies to other claimed pos

sibilities such as R~, R
2 

being aminomethyl, 

dihydroxymethyl, etc., all of them derivatives according 

to the present claim 1. Therefore the fact that the Ap

plicant displayed pharmacological data comparing some 

other present compounds with rapamycin can only be see-

ing as illustrative as far as very close derivatives to 

those disclosed in D1 are still claimed. Moreover there 

are reasonable doubts on whether all the compounds en

compassed by claim 1 solve the technical problem. 

Form PCT/IPEA/409 (sheet 4) (July 1992) 
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• ~Intern. application No . 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP93/02604 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 

claims are fully supported by the description, are made: 

Some of the expressions employed in claim 1 have been 

used apparently in a very broad sense which cannot be 

interpreted without ambiguity. For instance "Aryl 11 is 

intended to encompass some substituted possibilities 

such as tolyl. Moreover these terms (aryl, acyl, etc.) 

which have been used in an open-ended way are not fur

ther clarified in the original description. Therefore 

claim 1 encompasses possibilities which cannot be con

sidered to be supported by the description, nor relate 

to solutions of the technical problem. 

Form PCT/IPEA/409 (sheet 5) (July 1992) 
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" • 
(Amended) CLAIMS 

1. A compound of Formula I 

wherein 

~, 

•l 40 
:to,, .. ,.~ 42 

f ::s I 3i 

xp 0 
o 

~OH 

1t ~-· o_.-

12 

.--- .... -.- .. 

30 

1a 

Z1 

X is (H,H) .or 0; · 
-·--. ·-- ~------ ·--: 

Y is (H.OH) or 0; 

R 1 and R2 are independently selected from 

a alkyl, miee:l~tl, arylalkyl. hydroxyalkyl, dihydroxyalkyl, 

hydroxyalkylarylalk:yl, dihydroxyalky larylalkyl. alkoxyaJky 1, acyloxyalkyl. 

aminoalkyl. alkylaminoalkyl alkoxycarbonylaminoalkyl. acylaminoall"Yl. 

arylsulfonamidoalkyl.; allyl. dlhydroxyalkylallyl, dioxolanylallyl. ~4-

~y~~Y':tl~~an:yi ee.=ct9ee~·a:1:k"Yl. aae @it'S:i whete eaee R~~. 

wherein "alk-n or "alkyl" refers to cl-6 all.")'!. branched or linear, preferably 

AMENDED SHEE1 

CI) 
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• • 
R~ is methyl orR' and RJ togeLIJer form~ alkylene; 

provided that R 1 and R 2 are not both H; and 

pf.gi71.~?4.~(~~~~·.i?.£· hydroxy3.J5f;l~J ~u6tbe(i~~jl··.~~¢.thyJ~o~ 

ljy§~§"~~J 

2. Compounds according. to claim 1 selected from tbe following: 

1. 40-0-Benzyl-rapamycin 

2. 40-0-( 4 • -Hydroxymethyl)benzyl-.rapamycin 

3. 4-Q.O-[ 4~ -{1,.2-Diliyd..T"Oxyetb.yl)]benzyl-rapamycin 

4. 40-0-Allyl-rapamycin 

5. 40-0-[3' -{27 2-Dimethyl-l,3-dioxolan-4(S)-yl)-prop-2' -en-1' -yl]-rapamycin 

6. (2 9 E, 4'S)-40-0-{4' ,.5" -Dihydroxypent-2' -ec-1' -yl)-.rapamycin 

7. 40-0-(2-Hydroxy)ethoxycarbonylmethyl-rapam.yc:in 

8. 40-0-(2-Hydroxy)ethyl-rapamycin 

9. 40-0-(3-Hydroxy)propyl-rapamycin 

10. 40-0-{6-Hyd.roxy)bexyl-rapamycin 

1 L 40-0-(2-(2-Hydroxy)ethoxy ]ethy1-rapamycin 

12. 40-Q-((35)-2,.2-Dimethyldioxolan-3-yl]methyl-rapam.ycin 

13. 40-0-[(2S)-2,3-Dihydroxyprop-l-yl]-rapamycin 

14. 40-0-(2-Acetoxy)etb.yl-rapamycin 

15. 40-0-(2-Nicotinoyloxy)ethyl-rapamycin 

16. 40-0-[2-(N-Morpholino )acetoxy ]echyl-rapamycin 

17. 4~2-N-Imidazolylacetoxy)ethyl-rapamycin 

18. 40-0-[2-(N-Methyi-N -pipera:z:inyl)acetoxy]ethyl-rapamycin 

19. 39-0-Desmetbyl-39,40-0. ~thylene-rapamycin 

20. (26R)-26-Dihydro-40-0-(2-hydroxy)etbyl-rapamycin 

21. 28-0-Methyl-rapamycin 

22. ~2-Ammoethyl)-rapamycin 

AMENOEO SHEE1 
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' }':-'=:-_ y 1 

23. 40-0-{2-Aceraminoethy 1)-rapamycin 

24. ~0-(2-Nicotinamidoetbyl)-rapamycin 

25. 40-0-(2-(N-Methyl-imidazo-2'-ylcarbethoxamido)etbyl)-rapamycin 

26. 40-0-(2-Ethoxycarbonylaminoethyl)-rapamycin 

27. 40-0-{2-T olylsulfonamidoerhyl)-rapamycin 

28. 40-Q-[2-( 4' .5' -Dicarboethoxy-1 • ;1, • ,3 '-triazol-1 · -yl)-ethyl]-rapamycin 

Compounds according to claim 1 where X and Y are both 0, R2 is H, RJ. is 

methyl, and R 1 is other than H. 

~-P@e.~JC?~~--~!k)ng compounds according to any ooe of claims 1 through 4 

comprising the steps of ebtai:B:ecl er eats±aa!sle e;· (i) reacti.Jg a rapamycin, 

deoxorapamycin, or dihydrorapamycin (optionally in 0-protected form) 'With an 

- --~--- -·· or·- , .............. - ..... ·- ... . . •... - ·-· ., ....... _ ....... -... ··- .. 

organic radical-~ ~ ~~ ~.de.f¥.l~.!n~r:.l?J0" I. op~onally ~itpro
~ed-~~~) 

• 

attached tO a leaving group _@ t!:!'lefSf 5~te 3:etciie 6!" B:eeft'fH :reacfieB eeeeaaens 

• ·saa:L' tbar · 

A compound according to any one of claims.)-5 for use as a pharmaceuticaL 

A pharmaceutical composition comprising a compound according to any one of 

claims 1-5 together with a pharmaceutically acceptable diluent or carrier. 

Use of a compound according to claims 1-5 in the maoufa!:ture of a medicament 

for treating or preventing any of the following condilions: 

(i) autOimmune diseas~ 

(ii) allograft rejection. 
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_:_is -_1: • .':!.- ~4; -- t::;. ~{;~ _,._- _.:.::·.~- .. .. 
-\o 

•• (iii) graft vs. host disease. 

(iv) ~ 

( v) multidrug resistance, 

(vi) tumors or hypexproliferative disorders, or 

(vii) fungal infections. 

(viii) inf].ammatio~ 

• 

(ix) infection by pathogens having Mip or Mip-like factors, or 

(x) overdQse of macrophilin-binding immuuosuppressanrs. 
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• • PATENT COOPERATION TRE.ATY 

PCT 
INTER~ATIONAL PRELIMINARY EXAMINATION REPORT 

(PCr Article .lt\ and Rule 70) 

1\pplic:mt"s or agent"!< rile reference Sec Notification of Transmittal of International 
FOU n.JRTJIER ACTION 

100-7932 
Preliminary Examination Report (Form PCl'!l PEA :41 n) 

I nlernalional applicauon No. I nlernalional filing dale ( dayJmonthfyear) Priority dale (dll)'fntOnlhf.\'ear) 

PGT/EP 93/ 02604 24/09/1993 09/10/1992 

I nlcrnallnnal !'alent Cla!<l'ific:~tion (I PC) nr national classification and IPC 

G07D498/18 

J\ pplicanl 

SANDOZ LTD. et al. 

"I Ill< mtern:llu>nal rr clmun:u v cxarnrnatoon rcrnrt ha~ been prepared hy this I nlernational Preliminary ExamininF. 

Authnrrty .:>Hd •• uan<rnrll~·rl '"the arrlrcanl :ICCnrdin~ to J\rliclc :ln . 

. , ht< H. I I'( >H. I CO!l<l<l< nr a 1<•1:11 nf __ b.::_ __ ~hC'CIS. 

I\ 

\ I 

I ht< •o:-r·"l r< :~i<.-. a.c .. mr.,noed h~ ·\'-...;I: XI'S. i.e .. sheet< or the description. cl:~ims and:or drawing!< amended 

rlorru•!" llll••tnallnnal rrchnHn:trv cx;unonallnn an<i.or cnntainin~ recliftcatinns n1ade before lhi!< 1\uthnrity. 

1 •• .. II •! IIJltf \ t >t tf1•. t'tll lt1J\ 

Jl.· ,-...·pr·l "';•'~··tl•'tt' \.\ 1th tt·~.-.,d tn f1q\•"h\. 11"1\f"fl1l\!"' c:::1rp t'J intiu~tri:ll :lf"f"1iC"ahility: 

. · ···dt•·- :t••·" ... '-:"'="t~:t·!nt'lx <.qrr··"!l•P•' 'tilth «:t:.:trn,,...nt 

I );"tiC nf <.:nmpletion of this report 

OR/ 01/ 1 q•J.:. 0 2. 11. 94 

J\ uthnri7.ed offJccr 

I <'lin I'C "I 11'1 ' .In~ I' ·•,('r <h('ell!lul~· 1'1').:') 1'}04 ih 

, 
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• • 
INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application No. 

PCT/EP93/02604 

I. Basis of the report 

1. This report has been drawn up on the basis of: 

[ ] the international application as originally filed. 

[x] the description 1 
pages 1-36 _____________ , as originally filed

1 

pages 1 filed with the demand, 

pages 1 filed with the letter of ____ _ 

pages , filed with the letter of ____ _ 

[x] the claims 1 No. ----------------~ as originally filed, 

No.----------------' as amended under Article 19, 

No. , filed with the demand, 

No. 1-8 , filed with the letter of 18.10. 94, 

No. , filed with the letter of ____ _ 

the dra;.;inqs, sheets.'fiq ----------------' as originally filed 1 

sheets:fiq , filed with the demand, 

sheets.Ifiq , filed with the letter of ____ _ 

sheets:fiq , filed with the letter of ____ _ 

~· 1he al!lendl!lents ha·;e resulted in the cancellation of: pages: ---------------

sheets of drawinqstfiqures No.: ----------------

x. This re~~rt nas been established as if !some ofi the amendments had not been made, since they have been 

cons1derea to qo beyond the disclosure as filed: 

The introduction of the proviso "provided that 

hydroxyalkoxyalkyl is other than hydroxyalkoxymethyl" 

does not meet the requirements of Art. 34, 2(b) PCT. 

This proviso does not exclude compounds which are dis

closed in 01, since the acetals disclosed in 01 do not 

include acetals groups substituted by hydroxy. Moreover 

there is no basis to be found for the introduction of 

the said proviso in the description. 

Form PCT/IPD.t409 !sheet 1) (July 1992) 

Par Pharm., Inc. 
Exhibit 1002 

Page 086



• INTERNATIONAL PRELIMINARY EXAMINATION REPO. 

4. Additional observations, if necessary: 

Intern. application No. 

PCT/EP93/02604 

The introduction of the term "hydroxyalkoxyalkyl" in 

claim l relates to the correction of an obvious error. 

This term was forgotten in the original claim l by mis

take but clearly appeared on page 4 of the description 

as one of the possible meanings for the radical R~. 

Since R
1 and R

2 have the same possible meanings the cor

rection introduced in claim l is considered to be obvi-

ous. 
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r· - - -

Intern. application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP93/02604 

v. Reasoned stateEDt under Article 35(2) with regard to novelty, inventive step and industrial applicability; 

citations and explanations supporting such stateEDt 

1. STATEMENT 

Novelty (N) Claims 1-8 YES 

Claims NO 

Inventive Step (IS) Claims YES 

Claims 1-8 NO 

Industrial Applicability (IA) Claims 1-8 YES 

Claims NO 

2. CITATIONS AND EXPLANATIONS 

1. The following documents have been considered for the es

tablishment of this preliminary opinion: 

01 = US-A-5151413 

02 = US-A-5120842 

2. The novelty of the subject-matter claimed has been es

tablished vis-a-vis the contents of 01 and 02 after re

striction of the original claim l and introduction of a 

proviso. 

3. The problem underlying the present application lies in 

the provision of further rapamycin derivatives useful as 

_immunosuppressant agents. 

Apart from the fact that the introduction of the proviso 

for excluding "hydroxyalkoxymethyl" cannot be found to 

be allowable the present claim still encompasses com

pounds which are the obvious equivalents to those dis

closed in 01. 01 discloses acetals derivatives of 

ron PCTiiPD.:4o9 tsheet 3) (July 1992) 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

Intern. application No. 

PCT/EP93/02604 

rapamycin and the present claim 1 encompasses i.a. the 

hemiacetal derivatives (cf. R
1 and/or R

2 being a 

hydroxymethylgroup). This fact also contradicts the ar~ 

gument brought by the Applicant that 01. and 02 should be 

considered as irrelevant for the analysis of inventive 

step since they relate to labile derivatives or pro

tected forms of rapamycin and would act as prodrugs. A 

hemiacetal is more labile than an acetal derivative and 

the lability problem also applies to other claimed pos

sibilities such as R
1

, R
2 being aminomethyl, 

dihydroxymethyl, etc., all of them derivatives according 

to the present claim 1.. Therefore the fact that the Ap

plicant displayed pharmacological data comparing some 

other present compounds with rapamycin can only be see

ing as illustrative as far as very close derivatives to 

those disclosed in Dl. are still claimed. Moreover there 

are reasonable doubts on whether all the compounds en

compassed by claim 1. solve.the technical problem. 

fora PCT!IPEJ./409 lsheet 4) (July 1992\ 
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c Intern. application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP93/02604 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 

claims are fully supported by the description, are made: 

Some of the expressions employed in claim 1 have been 

used apparently in a very broad sense which cannot be 

interpreted without ambiguity. For instance 11 Aryl" is 

intended to encompass some substitute~ possibilities 

such as tolyl. Moreover these terms (aryl, acyl, etc.) 

which have been used in an open-ended way are not fur

ther clarified in the original description. Therefore 

claim 1 encompasses possibilities which cannot be con

s~dered to be supported by the description, nor relate 

to solutions of the technical problem. 

form PCL IPL'.: 40'1 1 sheet 51 (July 1992) 
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•• • (Ameuded) CLAIMS 

1. A compound of Fonnula I 

wherein 

---------------------
~, 

'1 ~0 
RO,, .... ~ ~2 

I ::s I 37 

R:'o 

5 ,,.,,., .... 
3 : 34 

0 

. ls 0 

~OH 

11 r 0- 1il 

• ==· ·-
·-- #' - .. - • 

30 

I 
~OR

2 

_I 17 v 

""a~···~~ . ,or 

21 

X is (H.H) or 0: 
---. _________ , 

Y is (H,OH) or 0~ 

R: and R1 are independently selecred from 

H. alkyl, ~ea!leyl, aryialkyl. hyc!roxyalkyl, diliydroxyalb.-yl. 

hydroxyalkylarylalkyl. dihydroxyalky larylalkyl, alkoxyalky l. a.cyloxy:illcy l. 

am.inoalkyl. all...-y lc...rninoalkyl. alkoxycarbcoylaminoalkyl, acylaminoa.lk-yl, 

aiylsulfonamidoa.ll.;.tl, aliyl. dihydroxyalk-ylallyL dioxolaoylallyl. anc! 

. byckO~xyall:Yl c= aaze::'l£ys!kyrl, ae:e (a~Si waete eaee R.;.-±5-

:_ae~::de!ltlf oelec:.;d :freffi II; ae·hyl, e~·:. i:sepieiJ~· l. ! '13\:ltyl a:aEi ~ae:ayl; 

wherein ~alk-" or "alk-yl" refers to cl-6 all..)'l. branched or linear. preferably 

C~-~ alkyl, !f.. ,·Ja:i:eh :he .;e.roeea ehe:i:ft me:,- ee epE:i:eBaflj !Bt:Zf:!'eptee ey E!:B: 

AMENDED SHEET 

I 

(I) 
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• • .. .. 
et:heE ( 0 ) liBifage; and 

R'' is methyl or R4 and R 1 together form C..-6 alkylene; 

provided rha.t R 1 and R 2 are nor both H; and 

pf9~~~ tl;lili_-~o&'~l or hydiOxy~~~J ~ otheftb-~p -~~~etllyf-or 

ljy~ij~~~tliY! 

2. Compounds according to claim 1 selected from the following: 

1. 40-Q-Benzyl-rnpamycin 

2 40-0-( 4 • -Hydroxy-methyl)benzyl-rnpamycin 

3. 40-0-[4,-{1,.2-Dihyd..roxyethyl)]bcnzyl-rnpamycin 

4. 40-0-Allyl-rapamycin 

5. 40-0-[3'-{2.2-Dimethyl-1.3-dioxolan-4(S)-yl)-prop-2"-en-l·-yl]-raparnycin 

6. (2"E. 4'S)-40-0-(4' .s·-Dihydroxypent-2'-en-1"-yl)-rapamycin 

7. 40-0-(2-Hydroxy)ethoxycarbonylmethyl-rapam.ycin 

8. 40-0-(2-Hydroxy)ethyl-rapam.ycin 

9. 40-0-(3-Hydroxy)propyl-rapamycin 

10. 40-0-(6-Hydrox;.t)hexyl-rapamycin 

11. 40-0-[2-(2-Hydroxy)ethoxy ]ethyl-rapa:nycin 

12. 40-0-((3S)-2..2-Dimethyldioxolan-3-yl]methyl-rapamycin 

13. 40-0-[(25)-2.3-DibydroxyproJr 1-yl}-rapamycin 

14. 40-0-(2-Acetoxy)emyl-rapamycin 

15. 40-0-(2-~1cotinoylo'T0·)etb.yl-rapamycin 

16. 40-0-[2 -o; -Morpholino )acetox~· ]ethyl-r-pamycin 

17. 40-0-{2-N-lmidazolylacetoxy)ethyl-rapamycin 

18. 40-0-[2-(N-Methyl-N" -piperaz:inyl)acetoxy)etbyl-rapamyc.in 

19. 39-0-Desmeth)·l-39.40-0,0~tbylene-rapamycin 

20. (26R)-26-Dibydro-10-0-(2-bydroxy)etbyl-rapamycin 

21. 28-0-:r-..fethyl-rapa!Dyci!l 

2:!. 40-0-(2-Aminoethyl)-rapamycin 
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b 

24. 

40-·-Acetaminoethy 1)-rapam.ycin 

40-0-(2-Nicotinamidoethyl)-rapamycin 

25. 40-0-(2-(N-Methyl-imidazo-2' -ylcarbethoxamido )ethyl)-rapamy~in 

26. 40-0-(2-Ethoxycarbonylaminoethyl)-rapamycin 

27. 40-0-(2-T oly lsulfonamidoerhyl}-rapamycin 

28. 40-~[2-(4" ,s·-Dicarboethoxy-1· ;2: ,3"-triazol-1'-yl)-ethyl]-rapamyciD 

3. Compounds according to claim 1 where X andY are both 0, R2 is H. R'' is 

melhyl. and R l is other thar. H. 

5. Apr~ess_f~~-~g compounds according·to any ooe of claims 1 through 4. 

comprising the steps of ebt:ei:aed ef' eete:i:Ba:l:de e;· (i) reacri:Jg a rapamycin, 

deoxorapamycin .. or dihydxorapamycin (optionally in ~protected fonn) with an 
' ~--- .. ...... .. . .. . .. . . ... .. .......... _. . . ·-

organic radical (R or~-~ _de~~~-~ I.-optionally in prot.ec!~ fc:>~) 

attached to a leaving group @ t!::.eer s~le 2eid:ie: er aeaf:l'al reae:'£ieR eeee:E:eiens 

. saci!_~_;_ 

(a) X is -~~:3~~9- ~E -~ ~~ti_on ~~-Ela.Ce 1n the presen_~ ~! ~- ac;jd; c:n-. 

(b) xis_ CF~~: aD:d ~-~~n tak~~ place in die presenee· ~:Ci }?~; 

6. A compound according to any one of claims 1-5 for use as a pharmaceutical. 

A pba.rm.a.ceutid composition comprising a compound according to any one of 

claims 1-S ro~ether ~ith a pharmaceutically acceptable diluent or carrier. 

8. t;se of a compound according to claims 1-5 in the manufacture of a medicament 

foe treating or preventing any of the following conditions: 

(i) autoimmune diseas~. 

(ii) allograft rejection, 
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:-
i 

I 
I 

• 
(iii) graft vs. host disease. 

(iv) asthma, 

(v) multidrug resistance. 

(vi) tumors or hypeiproliferarive disord~ or 

(vii) fungal infections. 

(viii) inflammation. 

• 

(ix) infection by pathogens having Mip or Mip-like fa~ors, or 

(x) overdose of macropbilin-binding immunosuppxessanrs. 

~ ~ 
9. Ne''lel ~f'eS:tles, fU·eeesses~ eS. l:U:H::it:ies StiS~a:Hy a:; aese-Heee eereir±. 

_, --
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.. 
-..c.• 

(Amended) CLAIMS 

1. A compound 

41 

y 

18 20 24 

wherein 

X is (H.H) or 0; 

Y is (H.OH) or 0~ 

R 1 and R 2 are independently selected 

H, alkyl, tkiea:llcyl, arylalkyl. h roxyalkyl, dihydroxyalkyl, 

hydroxyalkylarylalkyl; dihydroxy kylarylalkyl. alkoxyalkyl, acyloxyalkyl, 

aminoalkyl. alkylaminoalkyl, alko ycarbonylaminoalkyl, acylaminoalkyl, 

arylsulfonamidoalkyl, allyl. dihydr xyalkylallyl, dioxolanylallyl, and 
hydroxyalkoxyalkyl 

. (I) 
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\~ . .... ~. 

et:BeF ( 0 ) liftka.ge; and 

\ 
R 4 is methyl or R 4 and R 1 together form C 2-6 alkylene; 

provided that R 1 R 2 are not both H; and 

p~~yig~4 tliat alko yalkyl or hYc1rc:>X.i~oxy3IlcYlJ~ ()ther than alkoxymethyl or 

~ygr(?xyalkoxyme 

2. Compounds according to claim 1 selected from the following: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

40-0-(4' -Hydr ymethyl)benzyl-rapamycin 

40-0-[ 4 • -(1.2-D1 ydroxyethyl) ]benzyl-rapamycin 

40-0-[3 • -(2.2-Dim thyl-1,3-dioxo1an-4(S)-y1)-prop-2' -en-1' -yl]-raparnycin 

(2'E. 4'S)-40-0-(4 ,5'-Dihydroxypent-2'-en-1'-y1)-rapamycin 

40-0-(2-Hydrdx e carbony1rnethy1-raparnycin 

1-raparnycin 

40-0-[2-(2-Hydroxy)e oxy]ethy1-raparnycin 

40-0-[(35)-2.2-Dirneth 1dioxolan-3-yl]rnethy1-raparnycin 

40-0-[(25)-2,3-Dihydro yprop-1-yl]-raparnycin 

40-0-(2-Acetoxy)ethy1-r 

40-0-(2-N icotinoy1oxy)et 

40-0-[2-(N-Morpholino )ac toxy ]ethy 1-rapamycin 

40-0-(2-N-Irnidazolylaceto )ethyl-rapamycin 

40-0-[2-(N-Methyl-N' -pipe inyl)acetoxy]ethyl-rapamycin 

39-0-Desrnethyl-39,40-0,0- thylene-rapamycin 

(26R)-26-Dihydro-40-0-(2-h roxy)ethyl-rapamycin 

28-0-Me thy 1-rapamycin 

40-0-(2-Arninoethy 1)-rapamyci 
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·. 

/ .. 

' 23. 40-0-(2-A~et~minoethy 1)-rapamycin 

24. 40-0-(2-Nicoti amidoethy1)-rapamycin 

25. 

26. 

27. 

28. 

I-imidazo-2 • -y lcarbethoxamido )ethy 1)-rapamycin 

onylaminoethy1)-rapamycin 

40-0-(2-Tolylsulfi · doethy1)-rapamycin 

40-0-[2-(4' ,5' -Diqar·l%)4~hoxy-1' ,2' ,3' -triazol-1' -yl)-ethyl]-rapamycin 

3. Compounds according to clam I where X andY are both 0, R 2 is H. R 4 is 

me thy 1, and R 1 is other than H. 
~ 

4. The cOmpound acco~ claim i which is 40-0-(2-Hydroxy )ethyl-rapamycin. 

-------

6. 

7. 

8. 

deoxorapamycin, or dihydror pamycin (optionally in 0-protected form) with an 

organic radical (R1 or R 2 as efined in claim 1. optionally in protected form) 

attached to a leaving group ( ) Hader sHilaele aeidie er aeHtral reaetiea eeaditieas 

, such that 

(a) X is CC13(NH)O- and the eaction takes place in the presence of an acid; or 

(b) X is CF3S03- and the react on takes place in the presence of a base; 

and (ii) optionally reducing or (where necessary) deprotecting the product. 

~ 
A compound according to an 1-5 for use as a pharmaceutical. 

A pharmaceutical. composition co rising a compound according to any one of ---claims 1-5 together with a pharmac utically acceptable diluent or carrier. 

Use of a compound according to cl ·~ in the manufacture of a medicament 

for treating or preventing any of the following conditions: 

(i) autoimmune disease, 

(ii) allograft rejection, 
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r· .. 

9. 

(iii) 

(iv) asthma. 

(v) 

(vi) tumors or hyperp 

(vii) fungal infections 

(viii) inflammation, 

having Mip or Mip-like factors, or 

(x) overdose of macrophili binding immunosuppressants. 

"'~ 
Neve! l'•eEI"e~s. l'~EI "tililies stlbstBBtia!ly as EleseriloeEillereia. 
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• • ~TENT COOPERATION TREATY jJ
,...., 

l . ~ / v.-~ .. 

r-rom the PCT INTERNATIONAL PREJ.lMINARY EXAMINING AUTHORITY 

To: 

SANDOZ LTD. 
Patents & Trademarks Division 
Lichts t r. 35 - . ---.__. -,~--:=:-:--- -~.,..,-.. ··-·. 

~~~;5:asel ,. ~ ;~-~-::;> 7 
It-? ::: 1

1 - ........ ~ ... -- ~ 
·~ -~-- .. __ .,. ···-.........._.. 

NOTJFICATION OF TRANSMJTTAL OF 
INTERNATIONAL PRELIMJNARY 

EXAMJNATION REPORT 

(Per Rule 71.1) 

Date of mailing 
( dayJmnnthJyear) 0 2. 11. 91t 

Applicant's or agent ·s rile rcrerence IMPORTANT NOTIFICATION 

100-7932 

International application No. lntern:ltional l'iling date (dayfmnnthjyear) Priority date (da_vJmnnthfyear) 

PCT / EP 93/ 02604 24/09/1993 09/10/1992 

Applicant 

I. 

SANDOZ LTD. et al. 

"I he- applicant i!< hc-rc-hy notified that thi!< International Preliminary Examining Authority transmit~ herewith the international 

prc-hmmarv c-":unmatonn re-port an<J its annexe!<, if any. e~tahli~hed on the international application. 

/\ copy nr 1hc- t<•pn11 an•J II< :~nnc-x<'!<. if an,-. i!< hc-inj! tr:J.n!<milled to the- lnt<'rn:J.tional nur<'au for communication to all the 

c-lc-ct('d orr,cr~ 

\\.hr"r<' "''l"n•··l "' any .. r the c-kctt•J Offi<·c-~. th~· lntc-rnallonal nureau will prepare an Fnp.li~h tran~lation of the re-port (hut 

""' nf ;u" ;..,.,,.,,..\ .~nd "~II lt.~n~m•t such to.~n<l:!tuH• In rhn!<e Offic-e-!<. 

Ul ,11,111 U 

II,.· :\l'l':,. :t••: 1'•11'1 r"fliC'f the- fl:IIH\Il:\1 J'h:l<t' hcfPtC' C':\Ch C'feclcd OfftCC hy pc-rformilll!, Ceri:J.in act~ (liJing translations and 

,.,,, ..... ""''""·':f.-•. ,-, '"lh111 111 ll1<'11lh~ fr•''" the- p11nrily d:llr" (nr late-r in ;<ntnC' orrocc~)(/\rticle .l9(1))(!<C't' al~o the rC'nlindc-r 

c•·••' I•' ,,,,. '"'''"'"'"'nal Bure-au ntlh Fotnl I'C.Idll'.lOJ). 

\\ ttrrr" a'' :~•"1:~1••"' of thc- onternattonal apph~-.~llon mu;o:t he furni:<hed to an elected Office. that tran!'lation must contain a 

t • "'"\:.'•"•, nl ,..,, annc-"llc-~ to the ontc-rnat•onal prelunlnary examination report. It is the applicant"s rcl'ponsihility to prepare 

:..rul lurt11•'• cr" h tran~btton dorcctly tn e-ach e-lected Office- concerned. 

, 

I .. , furth.-. •l--l;"h "" 1hc apphcahlc time- hmit:< and requirements of the elected Offices, .o;ee Volumc II ofthe PCl' Applicant's 

( •uulr 

Authori7.ed orT1ccr 

Jose Ramon Ambroa 

h'ttll I'C. I ·11'1·./\ c\Jt"· !July 1992) Plfl47_1 (10/03/1994) 
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• • PATENT COOPERATION TREATY 

From the INTERNATIONAL SEARCHING AUTHORITY PCT 
To: 

SANDOZ LTD. 
Patents & Trademarks D1v1s1on 
L1chtstr~ 35 
4002 Basel 
SWITZERLAND 

_..._. ___ -.--- .. -- - -

i ~~~ ~ 
1 ?{.q~ 

.·. ~-..... 
-~ ~.~. -·. ~ 

.. ~~-~ -·-,;.. .... ::· -- •• • • #' 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 

OR THE DECLARATION 

(Per Rule 44.1) 

f" I • :.:~ 
r ;;__, ~ 
{~,----~~----~=-~--~--~-~~~0-~--o-f~m--ailin-.. --g--------------------------------------, 

( dayfmonthfyegr) 2 8, 12. 93 
Applicant's or agent's flle reference 

100-7932 FOR FURTHER ACTION See paragraphs 1 and 4 below 

International application No. International filing date 

PCT I EP 93/ 02604 ( dlzyfmonth/yegr) 24/09/93 

Applicant 

SANDOZ LTD. et al. 

1. [i] The applicant is hereby notified that the international search report has been established and is transmitted herewith. 

3. D 

F'aling of ameadmeats and statement UDder Article 19: 
The applicant is entitled, if he so wishes, to amend the claims of the international application (see Rule 46): 

Wbea! The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
international search report; however, for more details, see the notes on the accompanying sheet. 

Where! To the International Bureau of WI PO 
34. chemin des Colombettes 
1211 Geneva 20. Switzerland 
Fascimile No.: (41-22) 74o.i4.3S 

For more tktailed iascructions, see the notes on the accompanying sheet. 

The applicant is hereby notified that no international search report will be established and that the declaration under 
Article 17(2){a) to tha.t effect is transmitted herewith. 

With regard to the protiSt against payment of (an) additional fee(s) under Rule 40.2; the applicant is notified that: 

0 

0 

the protest together with the decision thereon has been transmitted to the International Bureau together with the 
applicants"s request to forward the texts of both the protest and the decision thereon to the designated Ofru:es. 

no decision has been made yet on the protest; the applicant will be notifu:d as soon as a decision is made. 

4.Fwtber actioa(s): The applic:ant is reminded of the following: 

Shortly after 18 moatbs from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bLr.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 moatbs from the priority date, a demand for international preliminary examination must be filed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority d~ (in some Offices even later). 

Within 10 m-tbs from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected within 19 months from the priority date or could not be elected 
because they are not bound by Chapter 11. 

Name and mailing address of the International Searching Authority Authorized ofriCeT 

~ 
European Patent Office, P.B. 5818 Patentlaan 2 
N L-22.80 HV Rijswijk 
Tel. ( • 31-70) 340-2040, Tx. 31 6S 1 epo nl, -

-----'=--Fax: ( + 31-70) 340-3016 M. PElS 

Form PCT/ISA/220 (July 1992) 

Mf 
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• •• 
NOTES TO FORM PCI'/ISA/220 

These notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 

Notes are based on the requirements of the Patent Cooperation Treaty and of the Regulations and the Administrative 

Instructions under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. 

For more detailed information, see also the PCT Applicant's Guide, a publication of WI PO. 

In these notes, •Article•, •Rule•, and •section" refer to the provisions of the PCT, the PCT Regulations: and the PCT 

administrative Instructions respectively. 

INSTRUcrtONS CONCERNING AMENDMENTS UNDER ARTICLE 19 

The applicant has, after having received the international search report. one opportunity to amend the claims of the 

international application. It should however be emphasized that, since all parts of the international application (claims. 

description and drawings) may be amended during the international preliminary examination procedure, there is usuaDy 

no need to flle amendments of the claims under Article 19 except where, e.g. the applicant wants the latter to be published 

for the purposes of provisional protection or has another reason for amending the claims before international pbulication. 

Furthermore, it should be emphasized that provisional protection is available in some States only. 

Wbat paru of tbe intcrDationaJ application may be lliDCIIded! 

Wbea! 

How! 

The claims only. 

The description and the drawings may only be amended during international preliminary examina.tion under 

Chapter II. 

Within 2 months from the date of transmittal of the international search report or 16 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments wil be considered 

as having been received on time if they are received by the International Bureau after the expiration of the 

applicable time limit but before the completion of the technical preparations for international publication 

(Rule 46.1). 

The amendments may only be flied with the International Bureau and not with the receiving Office or the 

International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has beenfis fJled, see below. 

Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 

one or more of the claims as flled. · 

A repl&cement sheet must be submitted for each sheet of the claims which, on account of an amendment or 

amendments, differs from the sheet originally flied. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
c;anoelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 

be r~umbered consecutively (Administrative Instructions, Section 20S(b)). 

Wb.t •do"~IDeDIU ~may .xomp-y die amea.m-ts! 

Lcaer (Section 205(11 )): 

The arncndm~u must be submitted with a letter. 

The ~r will not be published with the international application and the amended claims. It should not be 

confounded with the ·st&tement under Article 19(1). (see below, under •statement under Article 19(1Y). 

The Jetter must indicaLe the differences between the claims as filed and the claims as amended. It must, in 

partJcUlar, indicaLe, in connection with each claim appearing in the international application (it being understood 

that idenUcal indications concerraing several claims may be grouped),whether 

(i) the claim is unchanged; 

(ii) the claim is cancelled; 

(ill) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as med. 

Notes to Form PCT/ISA/220 (first sheet) (July 1992) 
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NOTES TO FORM PCI' fiSA/220 (continued) 

The foUowing examples illustrate tbe lllaiiiiCr in wbic:b amcnd!IIC!Its IIUI5t be explaiaed in tbe 
acc:ompanyiD.g letter: 

1. [Where originally there were 48 claims and after amendment of some claims there are S 1]: 
·claims 1 to 29, 31, 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
Claims 30,33 and 36 unchanged; new claims 49 to 51 added.• 

2. (Where originally there were 1 S claims and after amendment of all claims there are 11]: 
•claims 1 to 1 S replaced by amended claims 1 to 11.· 

3. (Where originally there were 14 claims and the amendments consist in c:ancelling some claims and in adding 
new claims): 
·claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims IS, 16 and 17 added.• or 
·claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged.• 

4. (Where various kinds of amendments are made): 
·claims 1-10 unchanged; claims 11 TO 13, 18 and 19 c:anceUed; claims 14, IS and 16 replaced by amended 
claim 14; claim 17 subdivided into amended claims IS, 16 and 17; new claims 20 and 21 added.• 

•statema~t uader artide 19(1.,.. (Rule 46.4) 

The amendments may be aa:ompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings which cannot be amended under 
Article 19( 1 ). 

The statement will be published with the international application and the amended claims. 

The statement should be brief, it should not exceed 500 words if in English or if translated into English. 

It should not be confouded with and does not repla.ce the letter indicating the differences between the claims 
as filed and as amended. It must be nled on a separate sheet and must be identified as such by a heading, 
preferably by using the words •statement under Article 19(1).• 

It should not contain any disparaging comments on the international search report or the relevance of citations 
contained in that reporL Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 

Ia wbat language! 

The amendments must be made in the language in which the international application is published. The leu.er 
and any statement aa:ompanying the amendments must be in the same language as the international application 
if that language is English of French; otherwise, it must be in English or French, at the choice of the applicanL 

Coosequeuce if a demand for international prdiminary examination bas already been filed! 

lr, at the time of filing any amendments under Article 19, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 6l.l(a), rust sentence). 

Coosequeuce with regard to traos:lation of the international application for eatry into tbe national pbase! 

The applicant's attention is drawn to the fact that. where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For rurther details on the requirements of each design&ted{elected Office, see Volume II of the PCT Applicant's 
Guide. 

Notes to Form PCT/ISA/220 (second sheet) (July 1992) 
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EO/US 
PCT /E P93/02604 

P_A,NT COOPERATION TREA. 

From the INTERNATIONAL BUREAU 

PCT To: 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) United States Patent and Trademark 
Office 
Washington, D.C. 

Date of mailing: 

28 April 1994 (28.04.94) in its capacity as elected Office 

International application No.: Applicant's or agent's file reference: 

PCT/EP93/02604 100-7932 

International filing date: Priority date: 

24 September 1993 (24.09.93) 09 October 1992 (09.10.92) 

Applicant: 
SANDOZ LTD. et al 

1. The designated Office is hereby notified of its election made: 

0 in the demand filed with the International preliminary Examining Authority on: 

08 March 1994 (08.03.94) 

0 in a notice effecting later election filed with the International Bureau on: 

2. The election 0 was 

0 was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 

The International Bureau of WIPO 
34. chemin des Colombettes 
1211 Geneva 20. Switzerland 

Facsimile No.: (41-22) 740.14.35 

Form PCT/IB/331 (July 1992) 

Authorized officer: 

J. Zahra 
Telephone No.: (41-22) 730.91.11 

430217 
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r . 

INSTRUCfiONS FOR .• G REQUEST-FOR .PATENT F~EFUND FORMS 
[FORM NUMBER PT0-1577] 

Fill out the fonn completely, and print or type all information. 

1. DATE OF REQUEST: Enter the date you fill out the form. 

2. SERIAL/PATENT #: Enter the Serial or Patent Number. 

3. Enter a check mark or an X in the box preceding the type of fee to be refunded. If the 
fee you are refunding is not listed, place a check mark or an X in the box preceding "Other 

" and print or type the fee type on the following blank line. -------
4. PAPER NUMBER: Enter the PAPER NUMBER of the document for which a refund is 

requested. [PAPER NUMBER refers to the sequential number (on the outside of the official 
file wrapper) assigned to the document. 1f the document has no number assigned to it, you 
may leave this box blank.] 

5. DATE FILED: Enter the Mailroom Date of the document for which a refund is requested. 

6. AMOUNT: Enter the dollar amount of the refund. 

7. TOTAL AMOUNT OF REFUND: Add the dollar amounts in the column labeled AMOUNT 
and enter the total in the box. 

8. TO BE REFUNDED BY: Enter a check mark or an X in the box preceding TREASURY . 
CHECK OR CREDIT DEPOSIT A/C # to indicate how the refund is to be made. 
Requests to credit a Deposit Account must be accompanied by formal authorization to credit 
the account. Formal authorization to credit a deposit account consists of a copy of the' 
signed statement by the owner of the Deposit Account granting the Commissioner permission 
to credit their account, stamped with the FEE ACCOUNTABILITY STAMP with the amount 
of the refund circled. 

9. DEPOSIT ACCOUNT NUMBER: If refund is by credit to a Deposit Account, enter the 
Deposit Account Number. 

10. REASON: Enter a check mark or an X in the box preceding the reason the refund is 
being requested. If there is no fee due, enter the reason on the 3 blank lines provided. 

11. REFUND REQUESTED BY: Only PTO personnel formally authorized to request refunds 
should enter their NAME, TITLE, PHONE NUMBER, OFFICE and SIGNATURE on these 
blanks. Supervisors shall provide the Office of Finance with an advance list of personnel 
authorized to sign this form. 

COPIES: WHITE: 
YELLOW: 
PINK: 

Attach to the official file. 
Attach to the official file. 
Retain for originating office. 

Mail or hand-carry the completed fonn with attachment(s) to: 
Office of Finance 
Refund Branch 

Crystal Park One, Room 802B 

•' 
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UNI1f STATES PATENT & TRADE~K OFFICE 
Washington, D.C. 20231 

' . 
' . 

REQUEST FOR PATENT FEE REFUND 

1 Date of Request: 2 Serial/Patent 

3 Please refund the following fee(s): 

Filing 

Amendment 

Extension of Time 

Notice of Appeal/Appeal 

Petition 

Issue 

Cert of Correction/Terminal Disc. 

Maintenance 

Assignment 

Other 

4 PAPER 
NUMBER 

7 TOTAL AMOUNT 
OF REFUND 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 

BE REFUNDED BY: 

Treasury Check 

Overpayment 

Duplicate Payment 

Credit Deposit A/C #: 

• I[ Eii--ID IllS ld I 
No Fee Due (Explanation): 

11 REFUND REQUESTED BY: 

SIGNATURE: PHONE: 

OFFICE: 
************************************************************************* 

THIS SPACE RESERVE NANCE USE ONLY: 

APPROVED: 
\ 

DATE: 

Instructions for completion qf this form appear on the back. After completion, attach 
white and yellow copies to tlie official file lind mail or hand-cany to: 

fORM PTO 1571 

(Olf'J) 

Office of Finance 
Refund Branch 

Crystal Park One, Room 8028 
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[ 

"\,. 

UNITED STATES o· tTME:O.T OF CO:O.fMERCE 

Patent and Trademar.. •:nee 
Addrue: COMMISSIONER Of , TENTS AND TltADF)..-tARK.S 

WuhinJtan. D.C. 202Jl 

08/416.673 COTTENS 1 00-7932/ PCT 

ROBERT S. HONOI-! 
SANfiOL:. PA Tt:NT LiEt'l' 
59 ROUTE 10 
g. H_<iNOVER. N.J. 0 7936-1 080 

5611 

] 
L

----P-C....:1....:' /-£-·p_· 9.L:._-< /_£....:)2::.b..:.'..:.0.:4..:.::.---.J 
• I A. fiL.LirriG DATE PRiORITY 01'111-: 

09/2.-i/l;:J::_,.{ 1U/U9/'d.L 

•• ,.. ... ...n.a>- 05/11 /9:; 

NOTIFICATION OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C. 371 

, AND 37 CFR 1.494 OR 1.495 

I. The applicant is hereby advised that the ~ed States Patent and Trademark Office in its capacity as 

Oa Designated Office {37 CFR 1.494), ~~-Elected Office (37 CFR 1.495), has determined 

that the above identified international application has met the requirements of 35 U.S.C. 371, and is 

ACCEPTED for national patentability examination in the United States Patent and Trademark Oftice. 

2. The United States Application Number assigned to the application is shown above and the relevant 

dates are: 
~ 1) H.Pf! 1995 

35 U.S.C. 102(e) DATE DATE OF RECEIPT OF 
35 US.C. 371 REQillREMENTS 

3. 0 A request for immediate examination under 35 U.S.C. 37l(f) was received on. ______ _ 

and the application will be examined in tum. 

4. Th~ollowing items have been received: 
.S. Basic National Fee. 

Copy of the international application in: 
[];a non-English language. 
0 English. 

ranslation of the international application into English. 

ath or Declaration of inventors{s) for 00/EO/US. 

~
opy of Article 19 amendments. 0 Translation of Article 19 amendments into English. 

The Article !9 amendments 0 have 0 have not been entered. 

/.fbe International Pre!~ Examinalion Report in English and its Annexes, if any. 

~
Q :rranslalion of Annexes ~ International Preliminary Examinalion Report into English. 

The Annexes 0 have Odw/e.wt bc~!'.entered. 
Preluninaly amendment(s) filed V:1 lll'li lll!i:l and--------

0 fonnation Disclosure Statement(s) filed and -------

ss•gnment document. 
ower of Attorney and /or Change of Address 

ubstitute spectfication filed-----------
0 .Verified Statement Claiming Small Entity Status. 

ffii.Priority Document. - / · 

~ Copy of the Search Report r! and copies of tbe references cited therein. 

0 Other: 

A Filing Receipt (PT0-1 OJ X) will be issued for the present application in due course. Once the 

Filing Receipt bas been received, send all correspondence to the Group An Unit designated thereon. 

Applicant is reminded that any communication to the United States Patent and Trademark Office must be 

mailed to the address given in the heading and include the U.S. application no. shown above. (37 CFR 1.5) 

FORM I'CTlnO/E0/903 (May 1993) 
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f. 
"'\ 

·' 

=> fil reg; d que stat 
FILE 'REGISTRY' ENTERED AT 11:43:38 ON 26 APR 96 
USE IS SUBJECT TO THE TERMS OF YOUR ~STOMER AGREEMENT 
COPYRIGHT (C) 1996 American Chemical Society (ACS) 

STRUCTURE FILE UPDATES: 19 APR 96 
DICTIONARY FILE UPDATES: 25 APR 96 

HIGHEST RN 175414-60-5 
HIGHEST RN 175414-60-5 

TSCA INFORMATION NOW CURRENT THROUGH DECEMBER 1995 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

L1 

32czc31 

349 
33 /c~ 35 

c 0 

I I· 
c ' c 

38 ~c/ 36 

37 

NODE ATTRIBUTES: 

STR 

0 
30 

DEFAULT MLEVEL IS ATOM 
DEFAU~T ECLEVEL IS LIMITED 

GRAPH ~ATTJUBUTES.: . 
RING(S) ARE ISOLATED OR EMBEDDED 
NUMBER OF NpDES IS 27 

I 
1 l 

'l I 'j 

I·; . i· 
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STEREO ATTRIBUTES: NONE 
L2 687 SEA FILE=REGISTRY SSS FUL L1 

100.0% PROCESSED 3912 ITERATIONS 
SEARCH TIME: 00.00.10 

=> fil ca,caplus 
FILE 'CA' ENTERED AT 11:43:45 ON 26 APR 96 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 1996 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE 1 CAPLUS 1 ENTERED AT 11:43:45 ON 26 APR 96 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 1996 AMERICAN CHEMICAL SOCIETY (ACS) 

=> s 12 
L3 
L4 

657 FILE CA 
667 FILE CAPLus· 

TOTAL FOR ALL FILES 
L5 1324 L2 

687 ANSWERS 

=> s 15(1) ((autoimmun? or auto immun?) (Ja) (diseas? or disorder#) or 
allograft? or graft? or transplant? or asthm? or (multidrug# or 
drug#) (3a)resist? or tum? or carcin? or cancer? or neoplas? or fung? or 
inflamm? or infect? or immunosupress? or immun? suppress?) 
L6 132 FILE CA 
L7 132 FILE CAPLUS 

TOTAL FOR ALL FILES 
L8 264 L5(L) ((AUTOIMMUN? OR AUTO IMMUN?) (3A) (DISEAS? OR DISORDER# 

) OR ALLOGRAFT? OR GRAFT? OR TRANSPLANT? OR ASTHM? OR (MUL 
TIDRUG# OR DRUG#) (3A)RESIST? OR TUM? OR CARCIN? OR CANCER? 

OR NEOPLAS? OR FUNG? OR INFLAMM? OR INFECT? OR IMMUNOSUPR 
ESS? OR IMMUN? SUPPRESS?) 

=> s 18 and (treat? or therap? or prevent? or inhibit?) 
L9 105 FILE CA 
L10 105 FILE CAPLUS 

TOTAL FOR ALL FILES 
L11 210 L8 AND (TREAT? OR THERAP? OR PREVENT? OR INHIBIT?) 

=> s 18(1) (treat? or therap? or prevent? or inhibit?) 
L12 51 FILE CA 
L13 51 FILE CAPLUS 

TOTAL FOR ALL FILES 
L14 102 L8(L) (TREAT? OR THERAP? OR PREVENT? OR INHIBIT?) 

=> dup rem 114;-·d 1-51 bib abs hitstr; fil caold 
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PROCESSING COMPLETED FOR L14 
LIS 51 DUP REM L14 (51 DUPLICATES REMOVED) 

L15 
AN 
TI 

IN 
PA 
so 

PI 
OS 
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ANSWER 1 OF 51 CA COPYRIGHT 1996 ACS 
124:220512 CA 

DUPLICATE 1 

Use of leflunomide to control and reverse chronic allograft 
rejection and to.prevent or control xenograft rejection 
Williams, James w. 
USA 
·PeT Int. Appl., 44 pp. 
CODEN: PIXXD2 
WO 9601111 A1 960118 
W: AM, AU, BB, BG, BR, BY, CA, CN, CZ, EE, FI, GE, HU, JP, KE, KG, 

KP, KR, KZ, LK, LR, LT, LU, LV, MD, MG, MN, MW, MX, NO, NZ, PL, 
RO, RU, SD, SI, SK, TJ, TT, UA, UZ, VN 

RW: AT, BE, BF, BJ, CF, CG, CH, CI, CM, DE, DK, ES, FR, GA, GB, GR/ 
IE, IT, LU, MC, ML, MR, NE, NL, PT, SE, SN, TD, TG 

WO 95-US8?46 950630 
us 94-270908 940705 
Patent 
English 
Methods are disclosed for controlling or reversing chronic rejection 
of allografts in a transplantation patient by administering 
leflunomide ~reduct alone, or in combination with one or mo~e 
immunosuppressive agents selected from the group consisting of 
cyclosporine A, FK506, rapamycin and corticosteroids. Also 
disclosed are methods of preventing or controlling acute and chronic 
rejec::tion qf xenografts in a transplantation patient.by 
admi~dsteril'ng leflunomide product alone, or in combination with one 
or more inuitunosuppressive agents selected from the g.roup coqsistihg 
of cyclosporine A, FK506, rapamycin and corticosteroids. Th'e effect 
of e.g. leflunomide alone or with cyclosporine A on chronic 
rejection of rat cardiac allografts and on rejection od concordant 
hamster to rat cardiac xenografts is described. 

IT 53123-88-9, Rapamycin 

RN 
CN 

RL: BAC (Biological activity or effector, except adverse); THU 
'(:Therapeutic use); BIOL (Biological study); USES (Uses) -

(leflu.nomide or A771726, alone or in immunosuppressant 
combination, to control and reverse chronic alloq~aft · 
rejection and to prevent or control xenograft 
rejection~ 

53126-88-9 CA r . 
Rapa'mycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bqnd geometry as shown. 
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L15 ANSWER 2 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 2 
AN 124:75919 CA 
TI Cytokine and alloantibody networks in long term cardiac allografts 

in rat recipients treated with rapamycin 
AU Wasowska, Barbara; Wieder, Kenneth J.; Hancock, Wayne W.; Zheng, Xin 

Xiao; Berse, Brygida; Binder, Jochen; Strom, Terry B.; 
Kupiec-Weglinski, Jerzy W. 

CS Harvard Medical School, Division of Immunology, Boston, MA, 02215, 
USA 

SO J. Immunol. (1996}, 156(1}, 395-404 
CODEN: JOIMA3; ISSN: 0022-1767 

DT Journal 
LA English 
AB Treatment with rapamycin (RPM} prevents accelerated rejection of 

(LEW.times.BN}Fl cardiac allografts in LEW rats presensitized with 

.. 
Par Pharm., Inc. 
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BN skin grafts. This study analyzed the influence o.f RPM on 
cytokine (IL-2, IL-4, IL-10, and IL-12) and alloantibody networks in 
this model. Accelerated (24-h) rejection was assocd. with strong 
expression of intragraft IL-2 and IL-12 (p40) mRNAs, which reached 
maximal levels 3 to 6 h post-transplantation. IL-4 and IL-10 mRNAs 
were readily detectable throughout the observation period. RPM 
therapy abrogated rejection at 24 h and prolonged cardiac allograft 
survival to about 50 days. This effect was correlated with a 
profound initial depression of IL-2 mRNA; delayed expression of IL-2 
mRNA was detected in well functioning grafts at >20 days. In 
RPM-treated hosts, expression of IL-12 (p40) mRNA was low at the 
early time points (6-24 h), but prominent in long term grafts. The 
expression of both IL-4 and IL-10 mRNAs was preserved in , 
RPM-conditioned hosts. Immunohistol. anal. o'f long term illlografts 
revealed an interstitial cellular infiltrate and areas of intimal 
proliferation within small arteries indicative of early transplant 
arteriosclerosis. Anal. of cytokine proteins showed dense labeling 
of mononuclear and some endothelial cells for IL-4 and IL-12 (p70), 
but not for IL-2 or IFN-.gamma .• RPM treatment diminished the IgM 
alloantibody response in the serum and prevented the·swi~ch from IgM 
to IgG alloantibody in the early post-transplant period. However, 
an increase in circulating and intragraft IgM and, to a lesser 
extent, IgG, primarily of the IgG2b subclass, was evident in long 
term recipients. Thus, RPM treatment reduces, but does not 
completely inhibit, the expression of Th1-type and preserves the 
expression of Th2-type cytokines. The demonstration'of IL-12 in 
long term allografts after RPM therapy may reflect late activation 
of macrophages that, coupled with the appear~nce of IGG2a and IgG2b, 
may contribute to the ultimate chronic rejection of cardiac 
allografts. 

IT 53123-88-9, Rapamycin 
RL: BAC (Biological activity or effector, except adverse);· THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(cytokine and alloantibody networks in long term ·cardiac 
alloqrafts in rat recipients treated with 

rapamycin) 
RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 3 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 3 
AN 124:219447 CA 
TI The side effect profile of sirolimus: A phase I study in quiescent 

cyclosporine-prednisone-treated renal transplant patients 
AU Murgia, Maria G.; Jordan, Samantha; Kahan, Barry D. 
cs Medical School, University Texas, Houston, TX, USA 
SO Kidney Int. (1996), 49(1), 209-16 

CODEN: KDYIA5; ISSN: 0085-2538 
DT Journal 
LA English 
AB A 14-day ascending dose course of sirolimus (rapamycin, RAPA) was 

administered to quiescent renal transplant patients receiving a 
double-drug cyclosporine (CsA)/corticosteroid regimen in a 
double-blinded randomized study. Oral sirolimus or placebo was 
delivered twice daily in divided doses for 13 days and a final dose 

Par Pharm., Inc. 
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' . 

was administered on the morning of study day 14. In addn., patients 
in the sirolimus- and placebo-treated groups were compared with a 
demog. matched, concurrently treated control cohort of 30.patients 
who regeived the same concn.-controlled CsAjcorticosteroid regimen. 
The study co}lort was partitioned into four sir.olimus dose level 
groups: placebo (O mgjm2jday, N = 10), low dose (1 to 3 mg/m2/day, N 
= 9), medium dose (5 to 6 mg/m2/day, N = 9), and high dose (7 to 13 
mgjm2/day, N = 12). The primary side effect of sirolimus was a 
reversible decrease in platelet (PLT) and white brood cell (WBC) 
counts. Cholesterol values increased statistically significantly in 
the sirolimus-treated patients when compared with those of the 
placebo patients, but not when compared with those of the control 
group patients. There were no statistically significant differences 
in the steady-state av. concns. of CsA among sirolimus dose groups 
(incl~ding placebo). No differences were obsd. between the pre- and 
post-sirolimus treatment values of systolic and diastolic blood 
pressure values, glomerular filtration rates (GFR), serum creatinine 
values (SCr), and serum glutamic oxaloacetic transaminase (SGOT), 
serum glutamic pyruvic transaminase (SGPT) or tfiglyceride levels. 
Because the principal side effects of sirolimus are distinct from 
the principal nephrotoxic properties of CsA, th~s drug combination 
may display potent immunosuppression without exacerbated toxicity. 

IT 53123-88-9, Sirolimus 
RL: ADV (Adyerse effect, including toxicity); BAC (Biological 
activity or effector, except adverse); THU (Therapeutic use); BIOL 
(Biological;study); USES (Uses) . 

(study in quiescent cyclosporine-prednisone-treated 
renal tr~nsplant humans and the side effect profile of 
sirolimus) 

RN 53123..:.88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 4 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 4 
AN 123:102312 CA 
TI Studies in experimental models of chronic rejection: Use of 

rapamycin (sirolimus) and isoxazole derivatives (leflunomide and its 
analog) for the suppression of graft vascular disease and 
obliterative bronchiolitis 

AU Morris, R. E.; Huang, X.; Gregory, c. R.; Billingham, M. E.; Rowan, 
R.; Shorthouse, R.; Berry, G. J. 

cs School Medicine, Stanford University, Stanford, CA, USA 
SO Transplant. Proc. (1995), 27(3), 2068-9 

CODEN: TRPPA8; ISSN: 0041-1345 
DT Journal 
LA English 
AB Rapamycin and leflunomide suppression of graft vascular disease and 

obliterative bronchiolitis was studied. 

' 
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IT 53123-88-9, Rapamycin 
RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(rapamycin and leflunomide suppression of gr~ft 
vascular disease and obliterative bronchiolitis in 

prevention of chronic rejection of transplanted 
organs) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 5 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 5 
AN 124:164642 CA 
T·I Effect of rapamycin on renal allograft survival in canine recip:i:ents .. ,, 
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treated with antilymphocyte serum, donor bone marrow, and 
cyclosporine 

AU Hartner, William C.; VanderWerf, Willem J.; Lodge, J. Peter A.; 
Gilchrist, Brian; De Fazio, Sally R.; Markees, Thomas G.; Yatko, 
Christopher; Monaco, Anthony P.; Gozzo, James J. 

CS Department of Pharmaceutical Sciences, Northeastern University, 
Boston, MA, USA 

so Transplantation (1995), 60(11), 1347-50 
CODEN: TRPLAU; ISSN: 0041-1337 

DT Journal 
LA English 
AB Rapamycin (Rapa) monotherapy can promote renal allograft survival in 

dogs, but it is very toxic. To attempt to augment the effectiveness 
of Rapa and reduce its toxicity in a tolerance induction protocol, 
canine renal allograft recipients were treated briefly with 
antilymphocyte serum (ALS), donor bone marrow cells (BMC), and a 
limited course of cyclosporine (CsA),. Rapa had little effect when 
CsA-treated recipients were given ALS on days -5 to -1 and BMC on 
day +1. When combined with CsA given days +13 to +39 significantly 
increased overall survival and was compatible with long-term 
survival after immunosuppression (6 grafts, 1 graft >212 days, 1 
graft >470 days). Rapa appeared to prevent early rejections that 
can occur during treatment with these ALS/BMC/CsA protocols. Little 
toxicity of Rapa was obsd. with any treatment. 

IT 53123-88-9, Rapamycin 
RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(effect of rapamycin on renal allograft survival in 
canine recipients treated with antilymphocyte serum, 
donor bone marrow, and cyclosporine) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 6 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 6 
AN 124:75874 CA 
TI Rapamycin inhibits transplant vasculopathy in long-surviving rat 

heart allografts 
Al:J Schmid, Christof; Heemann, Uwe; Azuma, Haruhito; Tilney, Nichola~ L~. 

cs Surgical R~search Laboratory, Harvard Medical School, Boston, MA, 
USA 

SO Transplantation (1995), 60(7), 729-33 
CODEN: TRPLAU; ISSN: 0041-1337 

DT Journal 
LA :EnglJ..~h 
AB The authors have examd. the effects of rapamycin (RPM) on transplant 

vlsculopathy in long-surviving F344 rat heart allografts 
transplan-6-ed heterotopically into Lewis recipients. RPM was 

~· ~ . 
admLn1stered i.p. for the first 14 days in groups 1 and 2 (0.5 and 2 
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mg/kg/day), and daily throughout the follow-up period in groups 3 
(0.5 mgjkgfday) and 4 (5 mgjkg for 14 days, followed by a 
maintenance dose of 2.5 mgjkgfday). Treatment with low dose 
cyclosporine (CsA; 1.5 mg/kgfday) in combination with RPM (0.5 
mgfkgfday for 14 days) (group 5) and immunosuppression with CsA only 
(5 mg/kg for 14 days, followed by 1.5 mgjkgfday) (group 6) were also 
examd. F344 isograft recipients treated with RPM (0.5 mgfkg/day for 
14 days) (group 7), those that were untreated (group 8), and hearts 
in naive F344 animals (group 9) served as controls. Grafts of group 
1 were removed at so, 75, 100, 150, and 200 days and infiltrating 
cell populations and surface mols. were compared with those of the 
other groups at 100 days. All allografts in treated hosts 
functioned >100 days; in contrast, grafts in untreated recipients 
were rejected acutely by 8 days (MST). The incidence of transplant 
vasculopathy in group 1 increased progressively (MST = 10%, 59%, 
85%, and 80% at 50, 100, 150, and 200 days, resp.), as manifested by 
myointimal proliferation with dense mononuclear infiltration 
(predominantly ED1+ macrophages). Nos. of MHC class II+ 
infiltrating cells were prominent, as was expression of adhesion 
mols. and cytokines. The incidence of graft disease and extent of 
cellular infiltration at 100 days was significantly lower in animals 
receiving increased maintenance doses of RPM (for groups 2, 3, and 
4: 25%, 22%, and 10%, resp.). CsA treatment either in combination 
with RPM or alone (groups 5 and 6) failed to improve transplant 
vasculopathy, but reduced mononuclear cell infiltration. Isografts 
(groups 7 and 8) and naive hearts (group 9) developed no structural 
abnormalities throughout the follow-up period, regardless of RPM 
treatment. The authors conclude that the extent of transplant 
vasculopathy can be reduced markedly in this rat cardiac transplant 
model with maintenance RPM. Addn. of CsA modifies the morpho!. 
picture but does not improve myointimal proliferation. 

IT 53123-88-9, Rapamycin 
RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(rapamycin inhibits transplant vasculopathy 
in long-surviving rat heart allografts) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 7 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 7 
AN 124:164651 CA 
TI Potential applications of therapeutic drug monitoring of sirolimus 

immunosuppression in clinical renal transplantation 
AU Kahan, Barry D.; Murgia, Maria G.; Slaton, Joel; Napoli, Kim 
CS Medical School, University Texas, Houston, TX, 77030, USA 
SO Ther. Drug Manit. (1995), 17(6), 672-5 

CODEN: TDMOIDV; ISSN: 0163-4356 
DT Journal 
LA English . 
AB S1rolimus is a potent immunosuppressive agent with a novel 

mechanisms of action. It inhibits the transduction of cytokine 
~ignals n~c~ssary for the proliferation and maturation of T cells. 
Beca\use si1roliinus blocks a broad spectrum of cytokine signals, it 
~eenjs logical to use it as an adjunct to CsA-based 
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immunosuppression. The high degree of synergy between these two 
agents, as suggested by the rigorous median-effect anal., has been 
confirmed by a reduced rate of rejection episodes among human renal 
allograft recipients~ However, Phase I studies document wide 
interindividual variation in the pharmacokinetic parameters of 26 
stable renal transplant patients, thereby suggesting that optimal 
therapy may require monitoring of drug concns., which is a task that 
has been somewhat simplified by the good correlation of trough level 
to AUC. Development of a monoclonal antibody assay system may 
simplify the monitoring of drug concns. further. Addnl. studies of 
sirolimus will be required to det. the therapeutic concns. and 
ratios of sirolimus to CsA that provide optimal immunosuppression, 
and to assess the possibility of a steroid-free regimen. 

IT 53123-88-9, Sirolimus 
RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(potential applications of therapeutic drug monitoring 
of sirolimus immunosuppression in human clin. renal 

transplantation) 
RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 8 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 8 
AN 123:25354 CA 
TI Comparison of rapamycin, RS 61443, cyclosporine, and·low-dose 

hep~rin as treatment for transplant vasculopathy in a'rat model\of 
chronic allograft rejection 

AU Schmid, C.;,,Heemann, U.; Azuma, H.; Tilney, N. L. 
CS Surg~cal Research Laboratory, Harvard Medical School, Boston, MA, 

USA· 
so Transplant. Proc. (1995), 27(1), 438-9 

CODEN: TRPPA8; ISSN: 0041-1345 
DT Journal 
LA English 
AB '!!he therapeutic potential of the immunosuppressants · -rapamycin and RS 

6144l>3 (mycophenolate mofetil) and cyclosporine and low-do~e heparin 
on a :rat heart allograft model of chronic rejection were compared. 
Rapamycin treatment in appropriate doses continued over a long'lf'term 
alm0"'st comp~letely prevented the development of transplant· " '!J 

vasculopathy and assocd. cellular infiltration, whereas RS 61443, 
cyclosporihe, and heparin treatment decreased the interst~tial 
mononuclear infiltration, but did not affect ch~onic oblfterativ.~ 
vaseuJ.itis. 

IT 53123~88-9, Rapamycin 
RL: B~C (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) "' 

(c~mparison of rapamycin and RS 61443 and cyclosporine an~d 
low-dose,heparin as treatment for transplant 
vasculopathy in a rat model of chronic heart allograft 
rejection) 

RN 53123-88-9 CA 
GN Rapamycin .(9CI) (CA INDEX NAME) 

APsolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 9 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 9 
AN 123:473 CA 
TI Rapamycin (sirolimus) inhibits vascular smooth muscle DNA synthesis 

in vitro and suppresses narrowing in arterial allografts and in 
balloon-injured carotid arteries: Evidence that rapamycin 
antagonizes growth factor action on immune and nonimmune cells 

AU Morris, R. E.; Cao, W.; Huang, X.; Gregory, C. R.; Billingham, M. 
E.; Rowan, R.; Shorthouse, R. A. 

CS Departments Cardiothoracic Surgery and Pathology, Stanford 
University School Medicine, Stanford, CA, 94305-5247, USA 

SO Transplant. Proc. (1995), 27(1), 430-1 
CODEN: TRPPA8; ISSN: 0041-1345 

DT Journal 
LA English 
AB Rapamycin inhibits growth factor-stimulated vascular smooth muscle 
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cell DNA synthesis in vitro. This effect of rapamycin may be 
mediated through complexes of rapamycin with FKBP. The results 
indicate that rapamycin may have potential therapeutic benefit in 
cont~olling vascular manifestations of chronic rejection as well as 
arterial narrowing after balloon angioplasty. 

IT 53123-88-9, Sirolimus 
RL: ~AC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(rapamycin antagonizes growth factor action on immune and 
nonimmune cells and therapeutic potential for artery 

alloqraft and balloon angioplasty) 
RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 

0 

Me 

Me 

Me 

R 

Me 

PAGE 1-A 

a
OH 

R 

__./ OMe 

OH 

Me 

PAGE 2-A ,, 

Me 

Par Pharm., Inc. 
Exhibit 1002 

Page 123



L15 
AN 
TI 

AU 

cs 

so 

DT 
LA 
AB 

ANSWER 10 OF 51 CA COPYRIGHT 1996 ACS 
122:288826 CA 

DUPLICATE 10 

cytokine and alloantibody networks in long-term cardiac allografts 
in rapamycin-treated sensitized rat recipients 
Wasowska, B.; Wieder, K. J.; Hancock, W. W.; Berse, B.; Binder, J.; 
Strom, T. B.; Kupiec-Weglinski, J. w. 
Harvard Medical School, Brigham and Women's Hospital, Boston, MA, 
02115, USA 
Transplant. Proc. (1995), 27(1), 423-6 
CODEN: TRPPA8; ISSN: 0041-1345 
Journal 
English 
The authors studied the influence of rapamycin therapy on cytokine 
and alloantibody networks in long-term surviving cardiac allograft 
recipients. 

IT 53123-88-9, Rapamycin 

RN 
CN 

RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(cytokine and alloantibody networks in long-term cardiac 
allografts in rapamycin-treated sensitized rat 

recipients) 
53123-88-9 CA 
Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSW~R 11 OF 51· CA COPYRIGHT 1996 ACS DUPLICATE 11 
AN 122:103948 CA 
TI Compo~ition containing 16-hydroxytriptolide and immunosuppressant 

for t~eating transplantation rejection 
IN Jin, Renling; Wiedmann, Tien Wen 
PA Pharmagenesis, Inc., USA 
SO PCT Int. Appl., 47 pp. 

CODEN: PIXXD2 
PI WO 9426265 Al 941124 
DS W: AU, CA, CN, JP 

~W: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, P,T,, SE 
AI WO 94-US4990 940505 
PRAI us 93-58321 930506 

us 94-222853 940405 
[)T Patent 
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LA English 
AB A compn. contg. 16-hydroxytriptolide and an immunosuppressant for 

use in immunosuppression therapy is disclosed. The 
immunosuppressant drug included in the compn. is selected from 
cyclosporin A, FK506, azathioprine, methotrexate, rapamycin, 
mycophenolic acid, and a glucocorticoid. The compn. is particularly 
useful for in treating transplantation rejection, graft vs. host 
disease, or autoimmune disease. In example, 16-hydroxytriptolide 
was purified from air-dried root xylem of Tripterygium wilfordii 
plants, characterized, and evaluated for it's activity in 
suppressing lymphocytes, inhibiting cytokine prodn. and action of 
interleukin 1 and 2 on thymocytes, and potential cytotoxicity. 

IT 160625-92-3 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(compn. contg. 16-hydroxytriptolide and immunosuppressant for 
treating transplantation rejection) 

RN 160625-92-3 CA 
CN Rapamycin, mixt. with (15S)-16-hydroxytriptolide (9CI) (CA INDEX 

NAME) 

CM 1 

CRN 139713-80-7 
CMF C20 H24 07 
CDES 6:15S-TRIPTOLIDE 

Absolute stereochemistry. 

CM 2 

CRN 53123-88-9 
CMF C51 H79 N 013 
CDES * 

0 

I 

Absolute stereochemistry. 
Double bond geometry as shown. 
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~15 ANSWER 12 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 12 
AN 121:149047 CA 
Ti An ip vitro/in vivo method using tumor cells with ~ 

.. transform~tion-sensitive reporter unit for identifying 
anti-neoplastic drugs 

IN Leibowitz, Paul J.; Wadsworth, Samuel c.; Woon, Chee7Wai 
PA Exemp4ar Co+p., USA 
SO PCT Int. A~pl., 48 pp. 

CODEN: PIX~D2 

PI wo· t94fi6080~ Al 940721 
DS W: AU, CA, FI, JP, NO 

~~W: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE 
AI WO 94-US237 940107 ~ 
P~I gs 93-2224 930108 
DT Patent 
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LA English 
AB A method for testing the ability of a drug to interfere with 

development of neoplasia is described. A tumor cell having a 
transformation-sensitive reporter unit is introduced into a 
recipient organism under a condition which reduces the recipient 
organism's rejection of the tumor cell, a drug is administered to 
this organism, and a detn. is made as to whether the drug has 
affected the expression of a structural gene that is part of the 
transformation-sensitive reporter unit by assaying for the expressed 
product of the structural gene. Preferably, the method also 
includes prescreening the drug by administering the drug to a 
culture of the tumor cells that have the transformation-sensitive 
reporter unit. Tumor cells and organisms having a transplanted 
tumor cell are also provided. 

IT 53123-88-9, Rapamycin 
RL: ANST (Analytical study) 

(in transplantation of tumor cells with 
transformation-sensitive reporter unit, for in vivo 

neoplasm inhibitor screening) 
RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 13 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 13 
122:9774 CA 
0-alkylated rapamycin derivatives and their use, particularly as 
immuhosuppr~ssants 

~ - . . . 
Cottens, Sylva1n; Sedran1, R1chard 
Sanqoz-Erfindungen Verwaltungsgesellschaft M.B.H., Austria; 
Sandpz-Patent-GmbH; Sandoz Ltd. 
PCT Int. Appl., 43 pp. 
CODEN: PIXXD2 
WO 9409010 Al 940428 
W: AU, CA, CZ, FI, HU, JP, KR, NO, NZ, PL, RO, RU, SK, US 
RW: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE 
WO 93-EP2604 930924 '-1'~ 

GB 92-21220 921009 
Patent 
Engrish 
~PAT 122:9774 
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AB Novel 0-alkylated derivs. of rapamycin I (X = o, H2; Y = o, H,OH; 
R1, R2 = H, (un)substituted alkyl, alkenyl, oraganosilyl; R3 =Me; 
R1R3 = alkylene), esp. 40-0-alkylated derivs., have pharmaceutical 
utility, particularly as immunosuppressants. Rapamycin was treated 
with Me3CSiMe20CH2CH203SCF3 and desilylated to give 
40-0-(2-hydroxyethyl)rapamycin which had the following ICSO relative 
to rapamycin 1: mixed lymphocyte reaction 2.2, IL-6-dependent 
proliferation 2.8, macrophilin binding 3.4. 

IT 144006-35-9P 150481-78-0P 1537e6-35-7P 
157582-80-4P 159351-60-7P 159351-63-0P 
159351-64-1P 159351-65-2P 159351-67-4P 
159351-69-6P 159351-72-1P 159351-74-3P 
159351-77-6P 159351-78-7P 159351-79-8P 
159351-80-1P 159351-82-3P 159351-83-4P 
159351-84-5P 159351-85-6P 159351-87-8P 
159351-88-9P 159351-90-3P 159351-91-4P 
159351-92-5P 159351-93-6P 159351-94-7P 
159351-95-8P 159351-98-1P 159351-99-2P 
159407-14-4P 

RL: SPN (Synthetic preparation); PREP (Preparation) 
(prepn. and immunosuppressant and neoplasm

inhibitinq activity of) 
RN 144006-35-9 CA 
CN Rapamycin, 33-deoxo-33-hydroxy-, (33R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 150481-78-0 CA 
CN Rapamycin, 15-deoxo- (9CI) (CA INDEX NAME) 
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CN Rapamycin, 42-0-2-propenyl- (9CI) (CA INDEX NAME) 
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RN 159351-60-7 CA 
CN Rapamycin, 42-0-[[4-(hydroxymethyl)phenyl]methyl]- (9CI) (CA INDEX 

NAME) 
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CN Rapamycin, 42-0-[[4-(2,3-dihydroxyethyl)phenyl]methyl]- (9CI) (CA 
INDEX NAME) 
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Me 
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CN Rapamycin, 42-0-[3-(2,2-dimethyl-1,3-dioxolan-4-yl)-2-propenyl]-, 
[42[E(S)]]- (9CI) (CA INDEX NAME) 
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RN 159351-65-2 CA 
CN Rapamycin, 42-0-(4,5-dihydroxy-2-pentenyl)-, (42(2E,4S)]- (9CI) (CA 

INDEX NAME) 
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CN Rapamycin, 42-0-[2-(2-hydroxyethoxy)-2-oxoethyl]- (9CI) (CA INDEX 
NAME) 
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RN 159351-69-6 CA 
CN Rapamycin, 42-0-(2-hydroxyethyl)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 159351-72-1 CA 
CN Rapamycin, 42-0-(3:-hydroxypropy-1)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 159351-74-3 CA 
CN Rapamycin, 42-0-.(6-hydroxyhexyl)- (9CI) (CA INDEX NAME) 

Absolute ,stereochemistry. 
Double bond geometry as shown. 
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RN 159351-77-6 CA 
CN Rapamycin, 42-0-(2-(2-hydroxyethoxy)ethyl]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 1p9~51-78-7 CA 
CN Rapamycin, 42-0-[(2,2-dimethyl-1,3-dioxolan-4-yl)methyl]-, [42(R)]

(9CIJ (CA INDEX NAME) 
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CN Rapamycin, 42-0-[2-(acetyloxy)ethyl]- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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CN Rapamycin, 42-0-[2-[(4-morpholinylacetyl)oxy]ethyl]- (9CI) (CA 
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RN 1593151-83-4 CA 

PAGE 1-B 

CN Rapamycin, 42-0-[2-[(1H-imidazol-1-ylacetyl)oxy]ethyl]- (9CI) (CA 
·INDEX NAME) 
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RN 159351-84-5 CA 
CN Rapamycin, 42-0-[2-[((4-methyl-1-piperidinyl)acetyl)oxy)ethyl)

(9CI) (CA INDEX NAME) 
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RN 159351-87-8 CA 
CN Rapamycin, 33-deoxo-33-hydroxy-42-0-(2-hydroxyethyl)-, (33R)- (.9CI) 

(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geom'etry as shown. 
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RN 159351-88-9 CA 
CN Rapamycin, 31-0-methyl- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 159351-90-3 CA 
CN ~apamycin, '42-0-[2-[ (3-pyridinylcarbonyl)amino]ethyl]- (9CI) (CA 

INDEX NAME) 
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RN 159351-91-4 CA 
CN Rapamycin, 42-0-[2-[[(1-methyl-1H-imidazol-1-

yl)carbonyl]amino]ethyl]- (9CI) (CA INDEX NAME) 
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CN Rapamycin, 42-0-[2-[(ethoxycarbonyl)amino]ethyl]- (9CI) (CA INDEX 

NAME) 
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CN Rapamycin, 42-0-[2-[[(4-methylphenyl)sulfonyl]amino]ethyl]- (9CI) 

(CA INDEX NAME) ' 

PAGE 1-A 

Me 
. I 
CH-CH2 

0 

Me 

OMe 

MeO 

Me 

Me 

Par Pharm., Inc. 
Exhibit 1002 

Page 149



PAGE 1-B 
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159351-94-7 CA RN 
CN Rapamycin, 42-0-[2-[4,5-bis(ethoxycarbonyl}-1H-1,2,3-triazol-1-

yl]ethyl]- (9CI} (CA INDEX NAME} 
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RN 159351-95-8 CA 
CN Rapamycin, 42-0-(phenylmethyl}- (9CI} (CA INDEX NAME} 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 159351-98-1 CA 
CN Rapamycin, 42-0-(2-aminoethyl}- (9CI} (CA INDEX NAME} 

Absolute stereochemistry. 
Doub1·e bond geometry as shown. 
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159351-99-2 CA RN 
CN Rapamycin, 42-0-[2-(acetylamino)ethyl]- (9CI) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 1594D7-14-4 CA 
CN Rapamycin, 15,33-dideoxo-33-hydroxy-, (33R)- (9CI) (CA IND~X N~E) 

,'!1\: 
Absolute stereochemistry. 
fi>oubl!·.e bond ge·ometry as shown. 
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L15 ANSWER 14 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 14 
AN 120:315804 CA 
TI Use of rapamycin in the treatmnnt of AIDS 
IN Vezina, Claude 
PA Biochem Pharma Inc., Can. 
so PCT Int. Appl., 30 pp. 

CODEN: PIXXD2 
PI WO 9405300 Al 940317 
DS W: AT, AU, BB, BG, BR, BY, CA, CH, cz, DE, DK, ES, FI, GB, HU, JP, 

KP, KR, KZ, LK, LU, MG, MN, MW, NL, NO, NZ, PL, PT, RO, RU, SD, 
SE, SK, UA, us, VN 

RW: AT, BE, BF, BJ, CF, CG, CH, CI, CM, DE, DK, ES, FR, GA, GB, GR, 
IE, IT, LU, MC, ML, MR, NE, NL, PT, SE, SN, TD, TG 

AI wo 93-CA384 930902 
PRAI us 92-938774 920903 
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us 93-102822 930806 
DT Patent 
LA English 
AB Rapamycin or an analog of rapamycin is used in the ma.nuf. of .a 

medicament for treating, arresting the development, or retarding the 
progression of AIDS or an HIV infection in an amt. sufficient to 
achieve a redn. of the level of serum p24 antigen. The EC50 was 
0.0965 ng r~pamycin/mL for treating CCRF-CEM cells acuteiy infected . ~ 

w1th HIV~1; the TC50 was 0.6494 ngfmL. 
IT 53123-88-9, .Rapamycin 53123-88-90, Rapamycin, 

aQalogs and esters and prodrugs 136293-03-3 
136:583-67-0 140687-14-5 141342-62-3 . ' 

141392-23-6 141937-17-9·141937-18-0 
155312-05-3 

RL: BIOL (Biological study) 
(HIV infection and AIDS treatment with) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

A·bsolute stereochemistry. 
Double bond geometry as shown. 
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RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 136293-03-3 CA 
CN Rapamycin, 42-deoxy-42-oxo- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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CN Rapamycin, 27-oxime (9CI) (CA INDEX NAME) 
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CN Rapamycin, 7,32-di-O-demethyl- (9CI) (CA INDEX NAME) 
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CN Rapamycin, 15-deoxo-15-hydroxy- (9CI) (CA INDEX NAME) 
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RN 155312-05-3 CA 
CN Rapamycin, 42-deoxy-42-(hydroxyimino)- (9CI) (CA INDEX NAME) 
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CA COPYRIGHT 1996 ACS DUPLICATE, 

TI Preparation of rapamycin derivatives as antifungals, 
immunosuppressants, and neoplasm inhibitors. 

IN Luengo, Juan Ignacio 
PA Smithkline Beecham Corp., USA 
so PCT Int. Appl. I 52 pp. 

CODEN: PIXXD2 
PI WO 9402136 Al 940203 
DS W: AU, BB, BG, BR, BY, CA, CZ, FI, HU, JP, KP, KR, KZ, LK, 

MW, NO, NZ, PL, RO, RU, SD, SK, UA, us, VN 
RW: AT, BE, BF, BJ, CF, CG, CH, CI, CM, DE, DK, ES, FR, GA, 

IE, IT, LU, MC, ML, MR, NE, NL, PT, SE, SN, TD, TG 
AI WO 93-US6678 930716 
PRAI us 92-915146 920717 
DT Patent 
LA Eng~ish 
OS MARPAT 121:133863 
Gt 
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GB, GR, 
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Me I 

AB Title compds. [I; X, Y = H, OR10, SOnR10, NR10R11, alkyl, aryl; XY = 
o; n = 0-2; R1 = :o, (OR6,H), (H,H); R2 = :o, (H,H), (H,OH); RJ, R6 
= H, alkyl, COR7, C02R7, CONHR7, CSOR7; R4 = :0, (H,OR6); R3R4 = 
bridging group; R5 = H, alkyl; R7 = alkyl, cycloalkyl, aryl, 
heterocyclyl; R10, R11 = H, alkyl, aryl; with provisos], were prepd. 
Thus, rapamycin was stirred with H20 and DDQ in CH2Cl2 to give 
7-demethoxy-7-oxorapamycin. I inhibited Saccharomyces cerevisiae 
with IC12 < ng/mL. Generic dosage forms are given. 

IT 151519-50-5P 157054-78-9P 157054-79-0P 
157054-80-3P 157054-81-4P 157054-82-5P 
157054-83-6P 157054-84-7P 157054-85-8P 
157054-86-9P 157054-87-0P 157054-88-1P 
157182-33-7P 157182-34-8P 157182-35-9P 
157182-36-0P 157182-37-1P 157182-38-2P 
157182-39-3P 157182-40-6P 157182-41-7P 

RL: BAC (Biological activity or effector, except adverse); SPN 
(Synthetic preparation); THU (Therapeutic use); BIOL (Biological 
study); PREP (Preparation); USES (Uses) 

(prepn. of, as antifungal, immunosuppressant, and 
neoplasm inhibitor) 

RN 151519-50-5 CA 
CN Rapamycin, 7-0-demethyl- (9CI) (CA INDEX NAME) 
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CN Rapamycin, 7-demethoxy-7-(methylthio)- (9CI) (CA INDEX NAME.) 

Absolute stereochemistry. 
Double bopd geometry as shown. 
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RN 157054-79-0 CA 
CN Rapamycin, 7-demethoxy-7-(phenylthio)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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CN Rapamyc~n, 7-demethoxy-7-(2-propenyl)- (9CI) (CA INDEX NAME) 

A~sol\lte ster.eochemistry. 
Double bond ,geometry as shown. 
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RN 157054-81-4 CA 
CN Rapamycin, 7-demethoxy-7-(2-furanyl)-, (7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 157054-82-5 CA 
CN Rapamycin, 7-demethoxy-7-{2,4-dimethoxyphenyl}- {9CI} {CA INDE~ 

NAME} 

Absolute stereochemistry. 
qouble bond geometry as shown. 
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RN 157054-83-6 CA 
CN Rapamycin, 7-demethoxy-7-oxo- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 157054-84-7 CA 
CN ~apamycin, 7-0-demethyl-7-0-ethyl- {9CI) {CA INDEX NAME) 

Absolute stereochemistry. 
Double bond g~ometry as shown. 
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RN 157054-85-8 CA 
CN Rapamycin, 7-0-demethyl-7-0-((3,4-dimethoxyphenyl)methyl]- (9CI) 

(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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CN Rapamycin, 7-0-demethyl-7-0- (2-hydroxyethyl)- (9CI) (CA INDEX NAME') 

Absolute stereochemistry. 
Double bond geometry as shown. 
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CN Rapamycin, 7-0-acetyl-7-0-demethyl- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 

Par Pharm., Inc. 
Exhibit 1002 

Page 172



Me 
0 

Me 
H 

R Me 
A cO 

Me 

s 

Me 

RN 157054~88~1 CA 
CN Rapamyciri, 7-demethoxy- {9CI) {CA INDEX NAME) 

4bsolute stereochemistry. 
Double bond·~~ometry as shown. 
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RN 157182-33-7 CA 
CN Rapamycin, 7-demethoxy-7-(methylthio)-, (7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 157182-34-8 CA 
CN Rapamycin, 7-demethoxy-7- (phenylthio)-, (7R)- (9CI) (CA INDEX NAME¥) 

Absolute stereochemistry. 
Deuble bond geometry as shown. 
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RN 157182-35-9 CA 
CN Rapamycin, 7-demethoxy-7-(2,4-dimethoxyphenyl)-, (7R)- (9CI) (CA 

INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 157182-36-0 CA 
CN Rapamycin, 7-0-demethyl-, (7R)- (9CI) (CA INDEX NAME) 

Absolute s~ere~chemistry. 
oduble bond geometry as shown. 
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RN 157182-37-1 CA 
CN Rapamycin, (7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 157182-38-2 CA 
CN Rapamycin, 7-0-demethyl-7-0-ethyl-, (7R)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 157182-39-3 CA 
CN Rapamycin, 7-0-demethyl-7-0-(2-hydroxyethyl)-, (7R)- (9CI) (CA 

INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 15]182-40-6 CA 
CN Rapamycin, 7-demethoxy-7-(2-furanyl)- {9CI) {CA INDEX NAME) 

Absolute stereochemistry • 
..... 

Deuble oond geometry as. shown. 
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RN 157182-41-7 CA 
CN Rapamycin, 7-0-demethyl-7-0-[(3,4-dimethoxyphenyl)methyl)-, (7R)

(9CI) (CA INDEX NAME) . 

Absolute stereochemistry. 
Double bond geometry as shown. 
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IT 53123-88-9, Rapamycin 
RL: RCT (Reactant) 
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,{reaction of, in prepn. of antifungal, immunosuppressant, and 
neoplasm inhibitor) 

~ 5312~-88-9 CA 
CN Rapamycin (9CI) {CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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LlS ANSWER 16 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 16 
AN 121:73883 CA 
TI 0-heteroaryl, 0-alkylheteroaryl, o-alkenylheteroaryl and 

0-alkynylheteroarylrapamycin derivatives for treatment of 
autoimmune, inflammatory, and other diseases 

IN Parsons, William H.; Sinclair, Peter J.; Wong, Frederick; Wyvratt, 
Matthew J. 

PA Merck and Co., Inc., USA 
so u.s., 34 pp. 

CODEN: USXXAM 
PI US 5310901 A 940510 
AI US 93-26926 930305 
DT Patent 
LA English 
OS MARPAT 121:73883 
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AB 0-heteroaryl, 0-alkylheteroaryl, 0-alkenylheter·oaryl ,and 
0-alkynylheteroarylrapamycin derivs. I (R1 = he~eroaiyl,· substituted 
heteroaryl, heteroaryl-C1-10 alkyl, etc.·; R2 = R1, H, Ph, 
substituted Ph, 1- or 2-naphthyl, etc.) have been prepd. from 
suitable precursors by alkylation andfor arylatin at C-42 and/or 
C-31. These compds. are useful in a mammalian host for the 
treatment of autoimmune diseases and diseases of infl,ammati9n, 
infectious diseases, the prevention of rejection of lore'lgn organ 
transplants, and the treatment of solid tumors. Prepn. of s·elected: 
I is included. 42- ( 1-Hydroxyethylindol-5-yl) oxyrapamycin i;nhib~ .. ;~.~d·; 
proliferation of T-cells. ' 

IT 156246-98-9 156246-99-0 156247-00-6 
156247-01-7 156247-02-8 156247-03-9 
156247-04-0 156247-05-1 156247-06-2 
156247-07-3 156247-08-4 156247-09-5 
156247-10-8 156247-11-9 156247-12-0 
156247-13-1 

RL: BIOL (Biological study) 
· (for autoimmune or inflammatory or other disease 
treatment) 

RN 156246-98-9 CA 
CN Rapamycin, 42-0-(1-methyl-18-indol-5-yl)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Do~ble b~nd geometry as shown. 
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RN 156246-99-0 CA 
CN Rapamycin, 42-0-(1-ethyl-lH-indol-5-yl)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 156247-00-6 CA 
CN Rapa~ycin, 31-0-(1-methyl-1H-indol-5-yl)~ (9CI) (CA INDEX~~~) 

AbFolute stereochemistry. 
Double bond geometry as shown. 
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PAGE 2-A 

CN Rapamycin, 42-0-[1-{2-propenyl)-1H-indol-5-yl]- {9CI) {CA INDEX 
NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 15~247-02-8 CA 
CN Rapamycin, 42-0-(1-propyl-1H-indol-5-yl)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Doubl~ bond geometry as shown. 
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RN 156247-03-9 CA 
CN Rapamycin, 31-0-(1-ethyl-lH-indol-5-yl)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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15624 7-:;-.04.-0 CA RN 
CN Rapamyc;:'iJ;t, 31-0-[1-(2-propenyl)-lH-indol-5-yl]- (9CI) 

NAME) ~· 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 156247-05-1 CA 
CN Rapamycin, 31-0-(1-propyl-1H-indol-5-yl)- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 156247-06~2 CA 
CN Rapamycin, 42-0-[1-[(4-hydroxyphenyl)methyl]-lH-indol-5-yl]- (9CI) 

(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond ge~metry as shown. .. . 
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RN 156247-07-3 CA 
CN Rapamycin, 31-0-(1-((4-hydroxyphenyl)methyl]-1H-indol-5-yl]- (9CI) 

(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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CN Rapamyci?., 42-0-1H-indol-5-yl- (9CI) (CA INDEX NAME) 

Absolute ster~ochemistry. 
Dopble bond g.~ometry as shown. 
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156247-09-5 CA RN 
CN Rapamycin, 31-0-1H-indol-5-yl- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 156247-10-8 CA 
CN Rapamycin, 42-0-(1-(phenylmethyl)-1H-indol-5-yl]- (9CI) (CA INDEX 

NAME) 

AQsolute stereochemistry. 
Double bond g~ometry as shown. 
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RN 156247-11-9 CA 
CN Rapamycin, 31-0-(1-(phenylmethyl)-1H-indol-5-yl]- (9CI) (CA INDEX 

NAME) . 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 156247-12-0 CA 
CN Rapamycin, ~2-0-[1-(2-hydroxyethyl)-1H-indol-5-yl)- (9CI) (CA INDEX 

NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 156247-13-1 CA 
CN Rapamycin, 31-0-[1-(2-hydroxyethyl)-1H-indol-5-yl]- (9CI) (CA INDEX 

NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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(reac,tiop of, in rapamyc,in deriv. prepn. 
inflamm~tory or other disease treatment) 

RN 53123-88~9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

h .• 

Absolute ster~ochemistry. 
Dou~le ~?nd .q~ometry as shown. 
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ANSWER 17 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 17 
120:236175 CA 
Treatment of immunoinflammatory skin disease with rapamycin and 
cyclosporin A 
Caufield, Craig E.; Musser, John H.; Sehgal, Surendra N. 
American Home Products Corp., USA 
u.s., 4 pp. Cont.-in-part of U.S. Ser. No. 761,120, abandoned. 
CODEN: USXXAM 
US 5286730 A 940215 
us 92-931242 920817 
us 91-761120 910917 
Patent 
English 
Immunoinflammatory skin disease is treated in mammals by 
administering rapamycin, alone or in synergistic combination with 
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cyclosporin A, orally, parenterally, intranasally, intrabronchially, 
topically, transdermally, or rectally. Rapamycin, alone or in 
combination with cyclosporin A, is useful in treating skin diseases 
such as psoriasis, atopic dermatitis, contact dermatitis, eczematous 
dermatitis, seborrheic dermatitis, lichen planus, pemphigus, bullous 
pemphigoid, epidermolysis bullosa, urticaria, angioedema, 
vasculitis, erythema, cutaneous eosinophilia, etc. Thus, topical 
application of 0.5 mg rapamycin prevented oxazolone-induced skin 
inflammation in mice. 

IT 53123-88-9, Rapamycin 154325-43-6, 
Rapamycin-cyclosporin A mixt. 
RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(inflammation inhibition by, in skin) 
RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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PAGE 2-A 

Me 

RN 154325-43-6 CA 
CN Rapamycin, mixt. with cyclosporin A (9CI) (CA INDEX NAME) 

CM 1 

CRN 59865-13-3 
CMF C62 H111 N11 012 
CDES * 

Absolute stereochemistry. 
Double bond geometry as shown. 

PAGE 1-A 

i-Pr 

Par Pharm., Inc. 
Exhibit 1002 

Page 204



0 

~t('Me 

/N 
I 

Me 
s 0 

i-Bu 

CM 2 

CRN 53123-88-9 
CMF C51 H79 N 013 
CDES * 

Me_ E~ 
~~ 

Me Et 

I o ; 
N~ 

H 

H 

N~r 
0 Me Me 

PAGE 1-B 

Me 

I 
N~ 

s 
H 

0 

PAG~ 1-C 

Par Pharm., Inc. 
Exhibit 1002 

Page 205



Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 18 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 18 
AN 121:221396 CA 
TI Rapamycin inhibits production of cytotoxic but not noncytotoxic 

antibodies and preferentially activates T helper 2 cells that 
mediate long-term survival of heart allografts in rats 

AU Ferraresso, Marianne; Tian, Ling; Ghobrial, Rafik; Stepkowski, 
Stanislaw M.; Kahan, Barry D. 

cs Med. Sch., Univ. Texas, Houston, TX, 77030, USA 
SO J. Immunol. ( 1994), 153 (7), 3207-18 

CODEN: JOIMA3; ISSN: 0022-1767 
DT Journal 
LA English 
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AB Rapamycin (RAPA) induces unresponsiveness toward heart allografts by 
at least two mechanisms: selective prodn. of noncytotoxic 
IgG2c~blocking Ab and preferential activation of Th2 _cells. RAPA 
(0.8 mgfkg/day) delivered via a 14-day osmotic pump to Wist~r Furth 
(WF; RT-1u} recipients prolongs Buffalo (BUF; RT-1b} heart allograft 
survival from a mean survival time (MST) of 6.5 days to 75.0 days, 
wit~ 6 9f 18 grafts beating for >100 days. Recipient sera or their 
Ig(;<- but· not IgM fraction, obtained after postgrafting day 40, "" 
passively tr-ansfer the unresponsive state to sublethally irradi~ted 
secondary recipients in a dose-dependent and immunol.-specific 
fashion. t Sera obtained after untreated WF hosts rejecte~~BUF hearts 
contained 'IgG moieties of all subclasses that bound to:. cl~ss I MHC 
BUF epitopes. In contrast, the unresponsive sera co~taine~ ~ 
predomirna_t;itly non-e '.-fixing IgG2c and only marginal amts. , of 
activa'tecr (C') fixing IgG1,, IgG2a, and IgG2b Ab. The transcription 
of IL~2, IL~4, and IL-10 mRNAs was assessed using a PCR method. 
There were. similar increases in the levels of IL-2, IL-4~ and IL-10 
mRNA.,in heart allografts from both untreated and RAP~-treated ' 
~crpients on day 5 postgrafting. In contrast, on days 60 and 300 
postgrafting heart allografts from RAPA-treated unre·~pons:i ve · 
r~eq!pient's showed increased levels of IL-10 and IL-4 'but "not of.., IL-2 
mRNA, sugg~sting preferential activation of Th2 cells. ~hus, RAPA 
treatment~selectively inhibits the synthesis of C-binding of Ig~-
sugclasses ,. spares the non C-binding blocking IgG2c Ab, and · 
preferentially activates Th2 cells. 

IT 53:~23-88-9, R,?pamy_9in 
RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(rapamycin inhibits prodn. of cytotoxic antibodies and ··~ 
activat~s T helper cells mediating long-term survival of heart 

al.loqraft's) 
RN 53123-88-9 CA 
CN Rapamycin (9CI} (CA INDEX NAME) 

Absolute stereochemistry. 
Doubie J?ond geometry as shown. 
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L15 ANSWER 19 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 19 
AN 122:122704 CA 
TI Effect of single-dose, late treatment with rapamycin on skin 

allograft survival in ALS- and donor bone marrow cell-treated mice 
AU De Fazio, S.R.; Plowey, J.; Hartner, W.C.; Gozzo, J.J. 
cs Bouve College of Pharmacy and Health Sciences, Northeastern 

University, Boston, MA, 02115, USA 
so Transplant. Proc. {1994), 26{6), 3102-3 

CODEN: TRPPA8; ISSN: 0041-1345 
DT Journal 
LA English 
AB This study investigated the effect of single doses of rapamycin 

{RAPA) administered 2 wk or more after grafting in mice grafted with 
class I disparate skin and given peritransplant ALS and 
post-transplant BMC. Thus, RAPA is a potent adjunct for the 
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IT 

RN 
CN 

induction of allograft unresponsiveness by ALS and BMC. A£though it 
can be ef{ecti vely administered soon after grafting, it may{'be 
particularly beneficial if given late, up to 4 wk, afte~Agr~fting. 
This agent does not seem to interfere with suppressor~cells that, 
actively support continued graft survival. RAPA also has potential 
for treating graft rejection. 

53123-88-9, Rapamycin 
RL: B1!.C (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(effect of single-dose, late treatment with rapamyc1n 
on skin alloqraft survival in ALS- and donor bone 
marrow cell-treated mice) 

53123-88-9 ,CA 
# ' -~ 

Rapamycin (9CI) (CA INDEX NAME) 

t 
Absolute stereoqhemistry. 
Double bond geometry as shown. 
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L15 ANSWER 20 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 20 
AN 122:586 CA 
TI Rapamycin inhibits corneal allograft rejection and 

neovascularization 
AU Olsen, Timothy W.; Benegas, Nancy M.; Joplin, Andrea C.; 

Evangelista, Tony; Mindrup, Elizabeth A.; Holland, Edward J. 
cs Department of Ophthalmology, University of Minnesota, Minneapolis, 

MN, USA 
so Arch. Ophthalmol. (Chicago) (1994), 112(11), 1471-5 

CODEN: AROPAW; ISSN: 0003-9950 
DT Journal 
LA English 
AB The immunosuppressive effect of rapamycin in prolonging allograft 

survival in the rat model of orthotopic allogeneic penetrating 
keratoplasty was studied. Thirty inbred Lewis rats received corneal 
allografts from Brown Norway donors. Animals were divided into two 
rapamycin treatment groups and one allogeneic control group. By the 
second week after surgery, all of the control animals had 
experienced allograft failure due to allograft rejection. However, 
allografts in seven of 10 animals in the low-dose treatment group 
and allografts in seven of nine animals in the high-dose treatment 
group remained clear. In addn., corneal neovascularization was 
markedly reduced in the treated animals. The systemic 
administration of rapamycin prolongs corneal allograft survival and 
significantly inhibits the neovascular component of rejection in the 
rat model of orthotopic allogeneic penetrating keratoplasty. 

IT 53123-88-9, Rapamycin 
RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(rapamycin inhibition of corneal allograft 
rejection and neovascularization) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 21 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 21 
120: 12.4~i23 CA 
Rapamycin, a potent 
rej~cti~n in murine 
marrow 

' 
inhibitor of T-cell function, prevents g:raft 
recipients of allogeneic T-cell-depleted d~~r 

Blazar, ~ruce R.; Taylor, Patricia A.; Sehgal, Suren N.; Vallera, 
Daniel A. 
Dep.. P~,diatr. , Uni v. 
Blood {1994), 83(2), 
CODEN: ,aLOOAW; ISSN: 
Journal'·. 
English 

Minnesota Hosp., Minneapolis, MN, 5S455, USA 
600-9 
0006-4971 

The autpors investigated the ability of the macrolide antifungal 
q.gent rapamycin (RAPA) to inhibit the rejection of T-cel_l-depl~ted 
(TCD) d,$Ij'or bone marrow (BM) transplanted into major ~ · ·" · 
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histocompatibility complex (MHC)-disparate irradiated recipients. 
RAPA (1.5 mgfkg) was administered for 14 days beginning on the day 
of transplant. In the present study, the authors have tested RAPA 
administration in two types of fully allogeneic BM transplantation 
(BMT) systems in which host T cells mediate the rejection of TCD BM 
grafts (DBA/1 transplanted into C57BL/6 and BALB/c transplanted into 
C57BL/6). In both instances, RAPA administration prevented the 
rejection of the donor graft, accelerated post-BMT hematopoietic 
recovery, and did not compromise recipient survival. Sequential 
post-BMT fluorescence-activated cell sorter anal. of the spleen 
showed that RAPA administration inhibited host CD4+ and CDS+ T-cell 
expansion that leads to graft rejection. To further investigate the 
effect of RAPA on T-cell subpopulations, the authors used two 
congenic donor mouse stains with isolated MHC class I (bm1) or class 
II (bm 12) mutations. In these studies, the authors showed that 
RAPA administration can inhibit MHC class !-restricted CDS+ or class 
II-restricted CD4+ T-cell-mediated graft rejection without 
compromising recipient survival. The RAPA-facilitated 
alloengraftment is multilineage and durable. The authors have also 
shown that RAPA speeds hematopoietic recovery post BMT. The authors 
conclude that RAPA represents a new therapeutic modality for 
promoting alloengraftment and accelerating hematopoietic recovery. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(bone marrow graft rejection prevention and 
hematopoietic recovery stimulation by, as immunosuppressant, CD4+ 
and CDS+ T-cell inhibition in mechanism of) 

RN 53123-SS-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 22 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 22 
119:247964 CA 
M_ethod of inducing immunosuppression 
seagal, Suren Nath; Armstrong, Jay Joseph; Eng,' Chee' Ping. 
AIDerdcan Home Products Corp., USA 
~ur. Pat. Appl., 7 pp. 
CODEN: f.EPXXDW 
~p 5628~1)Al 930929 
R·: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LI, LU, NL, ,.PT, SE 
EP 93-Jot'288 930325 '" ·-
us 92~858923 920327 
Ratent 

it· 

English 
Administration of an anti-rejection effective amt. of 

.,.~ .:.£ " 
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29-demethoxyrapamycin alone or in combination with .gtoreq.1 
anti-rejection chemotherapeutic agents induces immunosuppression and 
is useful for preventing or treating organ or tissue transplant 
rejection. The chemotherapeutic agent is selected from 
azathioprine, corticosteroids, cyclophosphamide, rapamycin, 
cyclosporin A, FK 506, OKT 3, and ATG. 

IT 53123-88-9, Rapamycin 
RL: USES (Uses) 

(immunosuppression from demethoxyrapamycin and, for 
treatinq organ transplant rejection) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RL: USES (Uses) 
(immunosuppression from, for treating organ 

trin$plant rejection) 
RN 83482~58-0 CA 
CN Rapamycin, 32-demethoxy- (9CI) (CA INDEX NAME) 

J' 

Absolute stereochemistry. 
Double bond geometry as shown. 
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~0 
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~ 

L15 
~ 
TI 

.. .-~ 

Us~ of ~~pamycin for the manufacture of a medicament for ~he 
t:f~atmeht of immunoinflammatory diseases 

IN 
PA so 

Cau~ie:!,~, Craig Eugene; Musser, John Henry; Sehgal, Surenara 
~e~ican Home Products Corp., USA 
Eu~ ~~ Pa:t.. Appl. , 6 pp. 
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PI 
DS 
AI 
PRAI 
DT 
LA 
AB 

CODEN: EPXXDW 
EP 533433 A1 930324 
R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LI, LU, NL, PT, SE 
EP 92-308384 920915 
us 91-761120 910917 
Patent 
English 
Pharmaceutical compn. contg. rapamycin (I) alone or in combination 
with cyclosporin A is used for the treatment of immunoinflammatory 
skin or bowel diseases. I applied to the ear of mice at 1.0 mgfear 
significantly prevented an acute inflammation. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(pharmaceutical compn. contg., as inflammation 
inhibitor) 

53123-88-9 CA RN 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 24 OF 51 CA COPYRIGHT 1996 ACS 
118:198240 CA 
~Rapamycin for the treatment of ocular inflammation 
Kulkarni, Prasad s. 

DUPLICATE 24 

~n~~ersity of Louisville Research Foundation, Inc., USA 
Can. Pat. 1Appl., 26 pp. 
CODEN: CPXXEB 
€A 2074641 AA 930126 
CA. 92~2074,641 920724 
us 91-735604 910725 
Patent 
English 
An ocular inflammation such as uveitis, conjunctivitis, 
epi~¢~eritis, scleritis, etc. is treated by oral, parenteral, 
flopi'c'al, transdermal, or rectal administration of rapamycin. Thus, 
in rabbits with endotoxin-induced uveitis, rapamycin (10.mgf¥g f':m. 
twice a day) decreased the leukocyte count and protein~ PGEl, ·•-:-·a-nd 

IT 
,LTB4 'concns. in the aq. humor by 77, 22, 61, and 30%, resp. 

53123-88-9, Rapamycin ' ... . . 

RN 
CN 

RL: BIOL (B1olog1cal study) 
(.ocular inflammation treatment with) 

53123 .... 88-9 CA 
Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Dquble bond.geometry as shown. 
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L15 ANSWER 25 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 25 
AN 120:45468 CA 
TI Inhibition by rapamycin of leukocyte migration and bronchial 

hyperreactivity induced by injection of Sephadex beads to guinea 
pigs 

AU Nogueira de Francischi, Janetti; Conroy, Dolores M.; Maghni, Karim; 
Sirois, Pierre 

CS Fac. Med., Univ. Sherbrooke, Sherbrooke, PQ, JlH 5N4, Can. 
so Br. J. Pharmacal. (1993), 110(4), 1381-6 

CODEN: BJPCBM; ISSN: 0007-1188 
DT Journal 
LA English 
AB The effect of rapamycin (0.001 to 5 mg kg-1) on the increased 

leukocyte counts in bronchoalveolar lavage (BAL) fluid and 
hyperreactivity of isolated bronchial strips to histamine and 
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IT 

RN 
CN 

acetylcholine (ACh) was studied following the i.v. injection of 
Sephadex beads to guinea-pigs. The i.m. (i.m.) injection· of 
rap~mycin (0.012 to 5 mg kg-1) dose-dependently inhiblte~ the 
;ncrease in leukocyte counts in BAL fluid. Rapamycin (5 mg kg-1) 
reduced the nos. of eosinophils neutrophils, marcophages and 
lymphocytes in BAL fluid by 64, 55, 19 and 50% resp. In ann., 
rapa~ycin (0.012 to 5 mg kg-1) significantly inhibited t~e 
Seppaaex-1nduced hyperreactivity of bronchial tissue to both 
liistamine and ACh. At a dose of 0.001 mg kg1-1, rapamycfn did not 
significantly reduce leukocyte infiltration or bronchial_ 
hyperrea~,ftivity. Cylosporin (5 mg kg-1) significantly reauced both 
~ymphocyte and eosinophil nos. in BAL fluid of Sephadex-~njected 
guirre~-pi~s whereas dexamethasone (1 mg kg-1) significantly reduced 
l~ph'ocytef' nos. Neither drug affected the bronchial hyperre.acti vi ty 
t6 ~histamine and ACh. It is concluded that the new · ii· 

_immuno·supp'ressive drug, rapamycin, is a potent inhibJtor of 
l.eu~ocyte.,,mig.~ation and bronchial hyperreactivity obsd. following 
:ehe ... ~. v. ,fnj ection of Sepha'dex beads to guinea-pigs. , Ra~m~cin .. also 
appears to be more effective than cyclosporin or dex~methasene rn 
reducing leukocyte counts and bronchial hyperreactivity in th~s 
mod~~~ The. authors' results suggest that inflammatory ll'\~hanisms 
which4i!- are ~nhibi ted by rapamycin may be important in the 'induc.tion 
~of s2p~adex-induc7d hyperreactivity. 

53~23-88-9, Rapamyc1n . 
RL: BIOL (Biological studyr 

(leuko9yte migration and bronchial hyperreactivity 
inbi:S·itiS'n by, inflammatory mechanisms in 

re-latiorf to) 
53123-88-9 CA 
Rapamycin '(9CI) (CA INDEX NAME) 

~psolute s~ereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 26 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 26 
AN 120:45426 CA 
TI Rapamycin treatment depresses intragraft expression of KC/MIP-2, 

granzyme B, and IFN-.gamma. in rat recipients of cardiac allografts 
AU Wieder, Kenneth J.; Hancock, Wayne W.; Schmidbauer, Georg; Corpier, 

Cindy L.; Wieder, Irene; Kobzik, Lester; Strom, Terry B.; 
Kupiec-Weglinski, Jerzy w. 

cs Div. Immunol., Harvard Med. Sch., Boston, MA, 02215, USA 
so J. Immunol. (1993), 151(2), 1158-66 

CODEN: JOIMA3; ISSN: 0022-1767 
DT Journal 
LA English 
AB Rapamycin (RPM) treatment prevents accelerated rejection of cardiac 

allografts in sensitized rats. The prominent feature of this brisk 
24-h rejection, which includes a panoply of both cellular and 
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humoral host immune responses, is a massive infiltration of 
rejecting grafts with neutrophils. In this study, the authors 
tested the hypothesis that RPM-mediated therapeutic effects on 
accelerated rejection may be linked to decreased expression of 
protein encoded by grojmelanoma-growth stimulatory activity gene 
{KC) and macrophage inflammatory protein-2 (MIP-2) genes, the 
operational,rat homologues of the human intercrine-.alpha. qytokines 
with proint"lammatory IL-8-like neutrophil activationicheniptactic 
properties. The induction of these genes was then correlated with 
mRNA profiles encoding for Th1-selective IFN-.gamma. and· · · 
CTL~specific granzyme B proteins. Northern blot anal. of RNA from 
eardiac allografts of sensitized untreated recipients, revealed 
~ . 
max1mal levels of KC and MIP-2 mRNA at 3 to 6 h after 
,tran~plant.ation. In contrast, IFN-.gamma. mRNA, which was at most 
very"weakly expressed at 3 h, peaked between 6 to 12 h. As.with 
IFN-.gamma., granzyme B transcripts were undetectable at 3 h, b~t 
peaked around the time of actual graft rejection at 24 h. RPM 
therapy abrbgated accelerated rejection and prolonged cardiac 
~llograft survival to ca. 46 days. This effect was assocc;I .. with 
.markedly reduce expression of KC and MIP-2 mRNA in the first 24 h as 
well as at 7 and 34 days after transplantation. Mor~over, RPM 
compietel~ blocked intragraft appearance of granzyme B and 
IFN-.gamm~. mRNA in long term cardiac allografts. Immunohistol. 
anal. has revealed that accelerated rejection was assocd. with 
extensive.neutrophil infiltration, which peaked at 18 to 24 h. At 
this time7 leukocytes and endothelium were intensely stained fa+ 
IL-8 and IFN-.gamma. antibodies. In contrast, the allografts from 
RPM-treat~d hosts showed essentially no neutrophil infiltration and 
minor, focal staining for IL-8 and IFN-.gamma .. This study 

'i ·~ • 

demonstrates an assocn. between the early express1on of genes for 
pro inflammatory IL-8-dependent neutrophil chemotactic acti v~ty, ang·· 
~ater expression of genes assocd. with activation/effector act~vity 
Qf CTL and NK cells. It also documents a novel effect of RPM in 
vivo, which results in the suppression of intragraft IL-8~lik.e and 
CTL-dependent mRNAfprotein prodn. and diminished neutrophil · 
rn~iltratiop; these may contribute to the striking efficacy of RPM 
therapy in sensitized graft recipients. 

IT 53123-&S-9, Rapamycin 
RL: BIOL (Biological study) 

(heart ailograft rejection·inhibition by, 0 

gene expression and granzyme B and interferon-.gamma. response 
in) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolut~ stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 27 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 27 
AN 120:208123 CA 
TI Reduction of Sephadex-induced lung inflammation and bronchial 

hyperreactivity by rapamycin 
AU Francischi, J. N.; Conroy, D. M.; Cloutier, S.; Sirois, P. 
CS Dep. Pharmacol., Fac. Med., Sherbrooke, PQ, JlH 5N4, Can. 
SO Braz. J. Med. Biol. Res. (1993), 26(10), 1105-10 

CODEN: BJMRDK; ISSN: Ol00-879X 
DT Journal 
LA English 
AB The aim of the present work was to det. if rapamycin could affect an 

established inflammatory response. Guinea p1gs were injected i.v. 
with Sephadex beads to induce lung inflammation and bronchial 
hyperreactivity. Bronchoalveolar lavage (BAL) fluid was collected 
2, 12 and 24 h after Sephadex administration and the cells were 
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counted. Bronchial tissue was used to construct dos~-contraction 
response curves to histamine and acetylcholine 24 h after~the 
Sephadex injection. Test animals were injected with rapamycin (5 
mgfkg) i.m •. · 2 or 12 h after Sephadex injection, and BAL fluid was 
collected 24 h after Sephadex administration. ~apamycin~ 
administration 2 h after Sephadex reduced eosiri'6phil'~"·and lymphocyte 
nos. in the BAL but did not affect the ex vivo l;>roQ,chial 
hyperreactivity induced by Sephadex injection. However, rapamycin 
administra .. ~ion 12 h after Sephadex reduced BAL eos_inophil- and 
lymphocyte nos. and bronchial hyperreactivity.. The increase in 
neutrophil nos. in BAL induced by Sephadex injection was not ·
modified by'. rapamycin. Since lymphocyte nos. in BAL 'incr,eased in 
Sephadex-treated.;ranimals at 12 h but not at 2 fi·after Sephadex 
injection, ~he results suggest that the inhibition o~ brqpchial 
hyperreacti vi ty by rapamycin may be dependent .on the pres.enc~ of 
lymphocytes eliqited into the airways by S;ephadex injection:" 

IT 53123-88-9, Rapamycin 
RL: BIOL (B~ological study) 

(bronchi.hyperreactivity and lung inflimmation 
inhibition" by) 

RN 53123~88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 28 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 28 
AN 118:231419 CA 
TI Chlamydia trachomatis Mip-like protein has peptidyl-prolyl cis/trans 

isomerase activity that is inhibited by FK506 and rapamycin and is 
implicated in initiation of chlamydia! infection 

AU Lundemose, Anker G.; Kay, John E.; Pearce, John H. 
cs Sch. Biol. Sci., Univ. Birmingham, Birmingham, B15 2TT, UK 
SO Mol. Microbial. (1993), 7(5), 777-83 

CODEN: MOMIEE; ISSN: 0950-382X 
DT Journal 
LA English 
AB The Mip-like protein of c. trachomatis has sequence similarity with 

both the Mip protein of Legionella pneumophila, a virulence factor 
necessary for optimal intracellular infection, and FK506-binding 
proteins (FKBPs) of both prokaryotic and eukaryotic origin. FKBPs 
contain a site for peptidyl-prolyl cis/trans isomerase activity, 
which is blocked upon binding of the drugs, FK506 or rapamycin. 
This paper reports that the recombinant chlamydia! Mip-like protein 
exhibits a peptidyl-prolyl cis/trans isomerase activity which is 
inhibited by either rapamycin or FK506. In order to assess the role 
of the Mip-like protein in chlamydia! infection, rapamycin or FK506 
(25 .mu.M), were used in either treatment of chlamydia! organisms 
prior to inoculation, or were present at different intervals through 
the infection. Pretreatment of organisms alone reduced infectivity 
for McCoy cells by 30%, with inhibition rising to 80% on more 
prolonged exposure from o to 8 h and 8 to 16 h post-inoculation and 
declining thereafter. When drug was present during the 
developmental cycle at intervals from 0 to 24 h post-inoculation 
abnormal chlamydia were induced in residual inclusions. Apparently, 
inhibition of the isomerase of the Mip-like protein interferes with 
.gtoreq.l early events in the infective process that det. productive 
intracellular infection. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(treatment with, inhibition of Chlamydia 
trachomatis infection, chlamydia! Mip-like protein 
peptidyl-prolyl cis/trans isomerase inhibition in 
relation to) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 29 "OF 51 CA COPYRIGHT 1996 ACS. DUPLICATE 29 
AN 1.18:225155 CA 
T[ Rapamycin effects on immunologic reconstitution 
AU VogeJ.sang, G. B.; Hess, A. D. 
CS Johns Hopkins Bone Marrow Transplant Unit, Baltimore, MD, USA 

..... 

so Transplant. Proc. (1993), 25(1, Book 1), 727-8 
CODEN: TRPPA8; ISSN: 0041-1345 

DT Jour:nal 
LA English 
AB The e:f.fects of rapamycin on the development of graft-vs.-host 

rej~cti·ori disease were studied in rats subjected to .. g~mma.- irradn. 
a·nd bone marrow syngeneic grafting. Rapamycirl at 2, 4, otJ., 6 mg /kg 
daily -~qr 40 days did not induce the signs of disease, whlle cdntrol 
i.~fadia;t~d and grafted rats developed the diseJSe after treatmep.t · 
yji t~. c~?.lpspor in A. '"-~ , " 
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IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(bone marrow qraft rejection response after 
treatment with) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 30 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 30 
AN 118:247143 CA 
TI Rapamycin reverses acute heart, kidney, and pancreases allograft 

rejectin and prevents accelerated heart allograft rejection in the 
rat 
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AU Chen, H.; Wu, J.; Xu, D.; Luo, H.; Daloze, P. · 
cs Notre-Dame Hosp., Univ. Montreal, Montreal, PQ, Can. 
so Transplant. Proc. (1993), 25(1, Book 1), 719-20 

CODEN: TRPPA8; ISSN: 0041-1345 
DT Journal 
LA English 
AB Rapamycin~ (RAPA) , a lipophilic macrolide possessing striking . 

st~gcturar similarity to FK 506, is an effective immunosuppressant 
for prevention of allograft rejection in rodents, pigs, and~dogs. 
Rapamycin has been shown to act between the G1 and S 'phase of ttfe 
T-cell activation cascade and to act with a mecfianism differe~nt. from 
either cycldsporine {CyA) or FK 506. Previous studies H1 our 
~nstitution showed that RAPA acts directly on both T~cells and B 
cells and;can strongly suppress in vitro Ig~prodn. These 
observati,6ns have raised the potential for. RAP~.to reverse an 
established, rejection and to prolong allograft survival survival in 
presensitized recipients. These two aspects were inyestigatea in 
Fhi:s lt:pdy I and their mechanisms were explored. . 

If' 53.123-88-9, Rapamycin 
RL: BJ:.OL (~iological study) 

(heart and kidney and pancreas allograft rejection 
prevention by) 

RN 53123-88-9 CA 
CN Rapamycin {9CI) (CA INDEX NAME) 

Absolute s·tereo'bhemistry. 
Double bond geometry as shown. 
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L15 ANSWER 31 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 31 
AN 118:247142 CA 
TI Effect of rapamycin on induction of unresponsiveness in ALS-treated, 

marrow-injected mice 
AU Bobbio, S. A.; Wood, M. L.; Monaco, A. P. 
CS Harvard Med. Sch., New England Deaconess Hosp., Boston, MA, USA 
SO Transplant. Proc. (1993), 25(1, Book 1), 717-18 

CODEN: TRPPA8; ISSN: 0041-1345 
DT Journal 
LA English 
AB The authors studied the effect of rapamycin (RPM) in potentiating 

graft survival with ALS and bone marrow (BM) in normal and adult 
thymectomized mice. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 
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(immunosuppression in ALS-treated bone marrow 
transplant) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 32 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE J2 
AN 118:247141 CA 
TI Rapamycin treatment prevents andfor erases sensitization and 

abrogates accelerated rejection of vascularized organ allogr~ftp 
AP Schmidbauer, G.; Hancock, W. W.; Wasowska, B. A.; Sablins.ki., T.;. 

Kupiec-Weglinski, J. W. 
CS Harvard Med. Sch., Brigham Women's Hosp., Boston, MA, USA 
SO Transplant. Proc. (1993), 25(1, Book 1), 712-13 
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CODEN: TRPPAS; ISSN: 0041-1345 
DT Journal 
LA English 
AB Rapamycin (RPM) exerts profound immunosuppressive effects and 

prevents acute rejection of vascularized organ allografts in 
rodents, dogs, pigs, and subhuman primates. This study evaluates 
therapeutic efficacy and analyzes the mode of action of RPM in a 
well-defined accelerated rejection model in presensitizied rat 
recipients of cardiac allografts. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(prevention of rejection of vascularized heart 
alloqraft) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) .(CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 33 OF 51 CA COPYRIGHT 1996 ACS 
AN 120:124441 CA 

DUPLICATE 33 

TI CsA, FK506, corticosteroids and rapamycin inhibit TNF.alpha. 

AU 

cs 
so 

DT 
LA 
AB 

production by cultured PTEC 
Yard, Benito A.; Pancham, ~oy R.; Paape, Marion E.; Daha, M. R.; van 
Es, Leendert A.; van der Woude, Fokko J. 
Dep. Nephrol., Univ. Hosp. Leiden, Leiden, Neth. 
Kidpey Int. (1993), 44(2), 352-8 
CODEN: KDYIA5; ISSN: 0085-2538 
Journal 
English 
In this study the authors investigated the effect of 
immun9suppressive drugs on the interleukin-1 alpha (IL-l.alpha.) 
enhanced tumor necrosis factor alpha (TNF.alpha.) prodn. by.pr,oximal 
tubular epithelial cells {PTEC). Under basal conditions cultured"", 
PTEC prodUce between 0 to 390 pg/mL/105 cells of TNF.alpha .. Upon 
stimulation with IL-l.alpha. an enhancement of TNF.alpha. prodn~ was 
seen in each cell line tested, ranging from 230 to 2424 pg/mL/105 
dells. The presence· of cyclosporin A {CsA) during stimulation with 
IL-l.alpha. inhibited the enhanced TNF.alpha. prodn. in a do~e · 
dependent fashion, with a maximal inhibition of 90% at a cortcn. of 
2SO ng/mL. Inhibition was at the level of mRNA as could.be 
demonstrated by Northern blot anal. FK506, corticosteroids and 
rapamycin also inhibited TNF.alpha. prodn. in a dose·dependent 
fashion, although not as effectively as CsA. Two corticosteroips 
were .. tested for their inhibitory effect on TNF. alpha. prodn. It was 
found that dex~methasone at a concn. of 10 ngjmL inhibit~d 
TNF.alpha. prodn. for almost 40%. A 100-fold higher conc.n. of 
hydrocortisone was necessary to yield similar inhibition: The 
effect of rapamycin on the IL-l.alpha. enhanced TNF.alpha. prodn. 
differed f~om the effect of CsA. While CsA induced a maximal 
inhibitJon . .of 90%, rapamycin only induced a maximal inhib:ition of 
37%, ana even less inhibition at higher concns. of the drug. The 
presence of the various drugs was essential for their inhibitory 
effect, bec.ause r~moval of the drug from the PTEC by washing 
immediately resulied in loss of inhibition. combinations of CsA and 
FK.§.06 or rapamyciri were not additive. However, combinations of ' 
rapamycin ,apd FK506 were antagonistic when low concns. of rapamycin 
and FK506 were used. Low concns. of rapamycin with high concns~, o~ 
FK~5'b6 were synergistic. since TNF. alpha. is likely t:'o be~ an "" 

impo::t::tant mediator·, in renal allograft rejection, these dq.ta SJ.Iggest. 
th~t the beneficial effect of immunosuppressive drugs af-fer renal.-. 
transplantation may partly be due to the effect on TNF.alpha. p~qdn. 
J::?y r.el)al parenchymal cells. 

IT 53f23~·aa-9, Rapamycin 
. ' .\ , . . . ' 
RL:_ B':tpL (BiologJ:c·al study) 
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(tumor necrosis factor-.alpha. formation by proximal 
tubular epithelial cells inhibition by) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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AN 119:195273 CA 
TI Rapamycin prolongs survival of murine recipients of fully allogeneic 

donor grafts when administered during the graft-versus-host disease 
process 

AU Blazar, Bruce R.; Taylor, Patricia A.; Sehgal, Suren N.; Vallera, 
Daniel A. 

cs Dep. Pediatr., Univ. Minnesota Hosp. Clin., Minneapolis, MN, 55455, 
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USA 
SO Ann. N. Y. Acad. Sci. (1993}, 685(Immunomodulating Drugs), 73-85 

CODEN: ANYAA9; ISSN: 0077-8923 
DT Journal 
LA English 
AB ~apamycin is a macrolide antifungal agent that mediates 

'~immU'nOSUppreSSiOn by blOCking cytokine 1 mitogeniC I and acceSSOry 
signal respon$iveness, but not cytokine prodn. The latter mechanism 
is responsible for the immunosuppressive effects of the structu~ally 
r~lated an~log, FK-506, which binds to the same high#'affi:nit:;:¥ 
bindiljg prq,tein~, FKBP-12, FKBP-13, and FKBP-25. In::.'ongq,ing 
stud~~s, Fapamycin (1.5 mgfkgfdose) administered i.p. once daily for 
14 days beginning on the day of transplantation protected 50-90% qf 

1recipients ;_from· lethal GVHD (graft-vs. -host disease). Su!"vivors; ., · 
~ompletely: "Emgrafted and were tolerant of donor skin.; grafts; while 

•.. . •• '·.~ ! • ~· • • ' . ' •. 

feject1ng th1rd-party grafts. In th1s report, the autho~s; pregent 
1.,data_that .rapamycin is an effective form of ongoing acute GYJID 
therapy in mice. 

IT 53123-lfa-..g, ~tapamycin 
RL: B~L (Bqological study) 

(gr,aft-:vs.-host disease treatment with) 
RN 53123-88-9 . CA 
CN Rapamycin (~CI) (CA INDEX NAME) 

Absolute stereo~hemistry. 
Double bond geometry as shown. 
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L15 ANSWER 35 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 35 
AN 119:195272 CA 
TI Prevention and treatment of allograft rejection in vivo by 

rapamycin: molecular and cellular mechanisms of action 
AU Morris, Randall Ellis 
cs Sch. Med., Stanford Univ., Stanford, CA, 94305-5247, USA 
SO Ann. N.Y. Acad. Sci. (1993), 685(Immunomodulating Drugs), 68-72 

CODEN: ANYAA9; ISSN: 0077-8923 
DT Journal 
LA English 
AB The purpose of this very brief descriptive article is to relate new 

information on the prevention and treatment of allograft rejection 
by rapamycin to its known effects in vitro at the mol. and cellular 
levels. 

IT 53123-88-9, Rapamycin 
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RL: BIOL (Biological study) 
(alloqraft rejection prevention and 

treatment by, mol. and cellular mechanisms in) 
RN 53123-88-9. CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond ge;metry as shown. 
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DUPLICATE 36 

~~uno~HP,pressants for treatme~t of ~ung diseas~s 
Kay, Art~Qony Barry; Barnes, Ne1l Chr1stopher; Cole, 
~at~ona~ Heart and Lung Institute, UK 
PCT Int-. Appl., 70 pp. 
G<:>DEN: ;~IXXD2 

Peter .. John ... 
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PI WO 9208474 A2 920529 
DS W: AT, AU, BB, BG, BR, CA, CH, CS, DE, DK, ES, FI, GB, HU, JP, KP, 

KR, LK, LU, MC, MG, MN, MW, NL, NO, PL, RO, SD, SE, SU, US 
RW: AT, BE, BF, BJ, CF, CG, CH, CI, CM, DE, DK, ES, FR, GA, GB, GR, 

IT, LU, ML, MR, NL, SE, SN, TD, TG 
AI WO 91-GB2049 911120 
PRAI GB 90-25154 901120 

GB 90-26620 901207 
DT Patent 
LA English 
AB Specific pharmacol. targeting of T-lymphocytes provides a new 

approach to the treatment of chronic asthma (both in patients 
relatively sensitive and resistant to the effects of 
corticosteroids) and to the treatment of other lung diseases (e.g. 
bronchiectasis and cystic fibrosis), as well as sinusitis. 
Cyclosporin A (I) and other immunosuppressants (e.g. FK 506, 
rapamycin, humanized anti-CD4 antibodies) with the same or similar 
mode or site of action are provided for the treatment of diseases 
characterized by airflow obstruction andfor of chronic sinusitis. 
Also provided is an in vitro test for prediction of clin. response 
to corticosteroids and immunosuppressants. Corticosteroid 
resistance can be identified by the in vitro test, and 
corticosteroid-resistant patients thus identified can be treated 
with I or other suitable immunosuppressant. When patients with 
long-standing corticosteroid-dependent asthma were treated with I, 
there were significant increases above placebo in both morning and 
evening peak expiratory flow both pre- and post-bronchodilator. 
Patients on I suffered significantly fewer exacerbations requiring 
rescue prednisolone compared to placebo. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(for asthma or other lung disease or chronic sinusitis 
treatment) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 37 OF 51 CA COPYRIGHT 1996 ACS DUPLICA~E.37 

116:99,219 CA 
Treatment of pulmonary inflammation with rapamycin 

. " Sturm, Robert J.; Adams, Laurel M.; Weichman, Barry M. 
Americ~n Home Products Corp., USA 
~.· ,. 

u.s., 3 P-P· 
CODEN: IUSXXAM 
US 5080899 A 920114 
us 91-659782 910222 
Patent ' 
Eng,1_ish 
Pulmhnary irtflammation is P.revented or reversed in mammals by 
administering rapamycin orally, parenterally, intran~sally, or 
~i-ntr.c\brorfchlally ,for s~ptomatic relief of asthma, cll,ronic 
obstructi¥e·• pulmonary disease, emphysema, acute respiratory distress 
~ ~.... .. ' ;.. 

:··" 
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syndrome, bronchitis, etc. Thus, in guinea pigs sensitized with 
ovalbumin by injection and then challenged with an ovalbumin 
aerosol, the no. of pulmonary inflammatory cells obsd. in 
bronchoalveolar lavage fluid was diminished by 88.1% compared to 
challenged controls by treatment with rapamycin (4.0 mg/kg orally 4 
times). 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(lung inflammation prevention and 
treatment with) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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LlS ANSWER 38 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 38 
AN 117:245187 CA 
TI Efficacy and mechanism of action of rapamycin in presensitized 

Fecipients of experimental allografts 
AU Chen, H.; wu, J.; Luo, H.; Daloze, P. 
CS Res. Cent., Notre-Dame Hosp., Montreal, PQ, H2L 4Ml, Can. 
SO ~~rari~plant. Proc. (1992), 24(5), 1669-70 

CODEN: TRPPA8; ISSN: 0041-1345 
DT Jour'nal 
LA English 
AB This study shows that rapamycin (RAPA) is ·:.able •'to preven-t;~ 

accelerat~d rejection of allografts in the, rat. This agept can .. 

,.strongl~ fnh~~it ~n v~vo total Ig prod~:·, '~,s w711 as:i,donc;>J:-s~ecific 
cytotox1.c ant1.bod1.es 1.n accelerated reJectl.on 1.n presens1.!:1.zed 
animals. It suggests that RAPA could be used c~lin. to cond$tion, 
hyp~rinununized potential recipients of allpgraJts, ciirreri!fly · 
~ondemned to a long wait for an unlikely c9mpatible donor, or the 

->P.robabilfty of an early and irreversible ireject'ion. 
IT 53~23!.88-9, Rapamycin 

RL: BIOL (Biological study) 
(atloqr'\ft rejection inhibition by, mechanism 
of) 

RN 53123-88-9 CA 
CN Rapam;ycin "''(9CI) (CA INDEX NAME) 

Absoiute. stereochemistry. 
a. 

Double bond geometry as shown. 
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L15 ANSWER 39 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 39 
AN 118:15931 CA 
TI Immunosuppressants FK506 and rapamycin function as reversal agents 

of the multidrug resistance phenotype 
AU Arceci, Robert J.; Stieglitz, Kimberly; Bierer, Barbara E. 
cs Div. Pediatr. Oncol., Dana-Farber cancer Inst., Boston, MA, 02115, 

USA 
so Blood (1992), 80(6), 1528-36 

CODEN: BLOOAW; ISSN: 0006-4971 
DT Journal 
LA English 
AB The multidrug-resistant (MDR) phenotype is characterized in vitro by 

the resistance displayed by cell lines to a broad spectrum of 
natural product cytotoxic agents. This high level of 
cross-resistance is due to the increased expression of a membrane 
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glycoprotein termed P-glycoprotein. Encoded in humans. by the mdr1 
gene, P-glycoprotein functions as an energy-dependent efflux pump of 
the~e cytotoxic agents. In this report, the authors demonstrate 
that the newly characterized immunosuppressant FK506 and its 
structural analog, rapamycin, are capable of functioning as MDR 
reversal agents. FK506 and rapamycin increase both intracellular, 
cytoto~jc drug (daunomycin) accumulation, and the cytotoxicity of 
chemotherapeutic agents in multidrug-resistant cells. The increase 
of cytotoxic drug accumulation is obsd. at concns. of FK506 and 
rapamycin 1,000-fold greater than the concns. required for FK506 and 
rap~mycin to inhibit T-lymphocyte activation and similar to tho§e 
shown to be effective for other MDR reversal agents such as 
cyciospor!ne A (CsA) and verapamil. The effect of FK506 or .. 
rapamycin on both intracellular accumulation and cytotoxicity of 
daunomycin is additive. This is supported by the ability of FK506 
andrapamycin to directly compete the binding of the photoaffin~ty 
a'halog 125I~iodoaryl azidoprazosin to the P-glycoprotein. The tlata 
~emopstrate that FK506 and rapamycin represent a new class of . 
:trdbturally distinct mols. that can function as MDR revers~l agents 
and s~ggest' a previously unidentified, potential clin. role for' 
.thes,e compds. 

IT 53l23-88:..9,"'Rapamycin 
RL: BIOL (Bi'ological study) 

(multiprug resistance reversal by, daunomycin 
upeake by P-glycoprotein inhibition in) 

RN 53123:~88-9 CA 
CN Rapamycin (9CI). (CA INDEX NAME) 

Absolute stereochemistry. . -
Double bo.nd geometry as shown. 

Par Pharm., Inc. 
Exhibit 1002 

Page 241



PAGE 1-A 

OH 
Me 

Me ~0 
MeO 

Me 

s 

PAGE 2-A 

Me 

L15 ANSWER 40 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 40 
AN 118:73339 CA 
TI Anti-inflammatory effect of FK-506 on human skin mast cells 
AU De Paulis, Amato; Stellato, Cristiana; Cirillo, Raffaele; 

Ciccarelli, Anna; Oriente, Alfonso; Marone, Gianni 
cs Sch. Med., Univ. Naples Federico II, Naples, 80131, Italy 
so J. Invest. Dermatol. (1992), 99(6), 723-8 

CODEN: JIDEAE; ISSN: 0022-202X 
DT Journal 
LA English 
AB FK-506 and the structurally related macrolide rapamycin are 

high-affinity ligands for a specific binding protein (FK-506 binding 
protein). The authors examd. the effects of FK-506 and rapamycin on 
the release of pre-formed (histamine) and de novo synthesized 
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inflammatory mediators (prostaglandin D2) from mast cells isolated 
from human skin tissue. FK-506 (0.1 to 100 nM) concn.-dependently 
inhibited (5 to 65%) histamine release from S'kin mast cells 
activated by anti-IgE. FK-506 was more potent in skin mast cells 
than in basophils (IC40 = 2.15 nM vs. 5.12 nM), wh~reas ~he max: 
inhibitory effect was higher in basophils than in skj::n mci~t cells 
(88. 77% vs .~ 67. 30%) . FK-506 had little or no· inhibitory .. effect. on 
histamine·release from skin mast cells challenged with compd. A23187 
and substan~e P, resp., whereas it completely shppressed; 
A23187-induced histamine release from basophils. FK-506 ·.· (0.1 to 100 
nM) also inhibited (up to 65%) the de povo syntnesis~of 
prostaglandin 02 from skin mast cells cha~lenged with anti-IgE. 
Despite its structural similarity to FK-506, r~pamycfn (10 t9 3~0 
nM) had little or no effect,on the release.of ttistamine from''skin 
mast cells ·induced by anti-IgE, A23HP, ··and su6stance 'p. " Howev~r, 

rapamycin competitiv~ly antagonized the inhlbitory,effect of F~r506 
on anti-Ig~-induced histamine relea$~ from'skin·mast eel~~ w1tti a 
dissocn. canst. of about 14 nM. The'se data indicate' that-t FK-506;, 

•. . ,.:;: .- ·, \1" ·.·1" 

but not rapamycin, is a potent anti-inflammatory agent actin,g on 
skin mast cells presumably by binding to ~pe FK-506 binding protein. 
It thus appears that binding to th~ FK-5.06 bindi,ng p~otei;.i:t Js 
necessary, rbut not sufficient to delive~' an inhibitory sYgnal to 
skin mast cells. 

IT 53123-88-9, Rapamycin 
RL: BIOL (B;iological study) 

(histamine and prostaglandin 02 relea·se by mast cells of .. humans 
response to, inflammation inhibit1ion in 
relation to) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereoehemistry. 
Double bond geometry as shown. 
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L15 ANSWER 41 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 41 
AN 118:52071 CA 
TI Evidence that rapamycin rescue therapy delays rejection of major 

(MHC) plus minor (non-MHC) histoincompatible heart allografts in 
rats 

AU Wang, Mou Er; Stepkowski, Stanislaw M.; Ferraresso, Mariano; Kahan, 
Barry D. 

CS Med. Sch., Univ. Texas, Houston, TX, 77030, USA 
so Transplantation (1992), 54(4), 704-9 

CODEN: TRPLAU; ISSN: 0041-1337 
DT Journal 
LA English 
AB The capacity of delayed-onset rapamycin (RAPA) therapy to block 

destruction was examd. in rats undergoing heart allograft rejection. 
Untreated Wistar Furth (WFu; RT-lu) recipients rejected Buffalo 
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(BUF; RT-1b) heart allografts with a mean survival time of 6.5 days. 
A 14-day i.v. infusion of 0.8 mg RAPA/kg, begun on the day of 
transplantation, prolonged the survival to 74.1days, 0.2 mgfkg·to 
32.3 days, and 0.08 mgfkg to 36.4 days. When .RAPA t~erapy (0.8 
mgfkg) was begun 3 or 4 days after transplantat~on, the grafts 
survived 85.2 and 70.2 days, resp. Therapy initiated on :pay 5 was 
much less effective; most transplants were rejected within 10 days; 
1 graft survived 32 and 2 grafts 60 days. A 0.2 mgfkg RAPA dose 
started on day 3 or 4 prolonged graft survival, but not when started 
on day 5. The 0.08-mg/kg RAPA dose prolonged heart survival on±y 

• • - .f'H • • 

when started on day 3. WFu rec1p1ents treated w1th a suptherapeut1c 
dose of cyclosporine (1 mgfkg) displayed prolonged heart ·allograft 
function when treated subsequently with RAPA (0:~ .. 8 qr~0.08.) beginning 
on days 4, 5, or 6 postgrafting. These in vivp~results were 
supported by in vitro expts. The frequency of BUF al._lor~active 
elements among normal WFu LN cells (fTc) was 3~.?./ 106·1fT cells in 
limiting diln. assay. Addn. of RAPA (1 .mu.M) at the beginning of 
culture reduced the fTc to 17/106; addn. on days 4 or 6 gave values 
of 37.3/106 and 58.6/106, resp. Thus, both in vivo.:..and in vitro 
data demonstrate that delayed RAPA therapy may interrupt ·alloimmune 
reactions. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(heart allograft rejection inhibition by 
delayed therapy with) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 42 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 42 
AN 116:187663 CA 
TI Inhibition of host-versus-graft and graft-versus-host responses 

after small bowel transplantation in rats by rapamycin 
AU Stepkowski, Stanislaw M.; Chen, Hui Fang; Wang, Mou Er; Daloze, 

Pierre; Kahan, Barry D. 
CS Med. Sch., Univ. Texas, Houston, TX, 77030, USA 
so Transplantation (1992), 53(2), 258-64 

CODEN: TRPLAU; ISSN: 0041-1337 
DT Journal 
LA English 
AB The effect of rapamycin (RAPA) on both host-vs.-graft (HVG) and 

graft-vs.-host (GVH) immune responses was examd. in small bowel 
transplant models using strongly histoincompatible donor-recipient 
combinations. Normal Wistar Furth (WFu; RT-lu) recipients rejected 
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Buffalo (BUF; RT-1b) small bowel allografts within a mean survival 
time (MST) of 10.5 days. Administration of RAPA (0.8 mgfkg) by 
continuous i. v. infusion for 14 days via an osmotic pump;'!prolonged 
graft survival to 25.0 days. In a second strain combinatjon, tqe 
12.5 day survival of Brown Norway (BN; RT-1n) small howelallografts 
in Lewis (RT-11) recipients was prolonged to 21.6 and 28.5 days'be 
14 days of i.v. RAPA at doses of 0.8 and 1.6 mgfkg, resp.~· rn tQis 
model RAPA is five times more effective than cyclosporing, which at 
4.0 mgfkg prolongs BN small bowel allografts in Lewis recipients to, 
21.6 .+-. 6.3. T isolate HVG and GVH immune responses, (BN .ti~es. 
Lewis)F1 hybrid rats served as the graft donor or host, resp. In 
the HVG model, (BN .times. Lewis)F1 small bowel allografts, which 
were rejected by normal Lewis recipients at 12.2 days, w~re 
prolonged to 40.8 • +-. 5. 8 days by RAPA (0. 8 mgfkg . times~·14 'days) • 
In the GVH model, the ability of Lewis small bowel allogr.~fts to 
produce severe GVH disease in untreated (BN .times. Lewis)F1 
recipients at 12.3 days was delayed to 21.3 days by 0.8 mgfkg RAPA. 
Thus, RAPA protects small bowel allografts more effectively.~against . . " 
HVG than GVH 1mmune responses. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(host-vs.-graft and gratt-vs.-host responses 
after small bowel transplantation inhibition 
by) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 43 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 43 
116:143852 CA 
Treatment of organ transplantation rejection with immunosuppressants 
Ackerman, Neil Richard; Jaffee, Bruce Donald 
DuPont Merck Pharmaceutical Co., USA 
PCT Int. Appl., 32 pp. 
CODEN: PIXXD2 
WO 9119498 Al 911226 
W: AU, CA, JP, KR 
RW: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LU, NL, SE 
WO 91-US3788 910605 
us 90-535672 900611 
Patent 
English 
MARPAT 116:143852 
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AB 2-Phenyl-4-quinolinecarboxylic acid derivs., such as 
2-(2'-fluoro-1,1'-biphenyl-4-yl)-6-fluoro-~-methyl-4-

quinolinecarboxylic acid (I), in combination with other 
immunosuppressive agents are useful for the tre.atment and 'p1:.,evefition 
of transplantation rejection, graft vs. host d1sease, autoirttmune 
diseases,.· and chronic inflammatory diseases. The .... · 
2-phenyl-4-quinolinecarboxylic acid derivs. have a unigue meehanism 
of ac-~ion compared to other known immunosuppressive agents, f•and 
therefore have not been assocd. with the neph~otoxicity and 
hepatoxici ty seen with other immunosuppressants;. In addn. , the , 
combination of drugs has a synergistic effect. ,'~ I was tesJ:ed ., ill. 
combinatfon with cyclosporin A or azathioprine..'for the inhibi'tion of 
the contact sensitivity response to 2,4-dinitrofluorobenzene in 
mice. 

IT 53123-88-90, Rapamycin, mixts. with quinolinecarboxylate 
RL: BIOL (Biological study) 

(o'rgan transplantation rejection and chronic 
infiammation treatment with) 

RN 53123-88-9 CA 
CN Ra:p'a_mycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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L15 ANSWER 44 OF 51 CA· COPYRIGHT 1996 ACS DUPLICATE 44 
AN 115:105661 CA 
TI Inhibition of skin graft rejection in mice by rapamycin: a novel 

immunosuppressive macrolide 
AU Eng, c. P.; Gullo-Brown, J.; Chang, J. Y.; Sehgal, s. N. 
CS Wyeth-Ayerst Res., Princeton, NJ, 08543, USA 
so Transplant. Proc. (1991), 23(1, Bk. 1), 868-9 

CODEN: TRPPA8; ISSN: 0041-1345 
DT Journal 
LA English 
AB Rapamycin had marked potency over cyclosporin A and a combination of 

the 2 drugs had a synergistic effect in prolonging graft survival 
time in the mouse skin allograft model. 

IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(skin qraft rejection inhibition by) 
RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 45 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 45 
114 :'*'240620 CA 
MetQods~of inhibiting transplant rejection in mammals ·using 

·'? I.;> ' ~ • t 

rapamyc1n and der1vat1ves and prodrugs thereof 
Calne, Roy .. '• 

UK 
Eur. Pat. Appl., 9 .pp. 
CODEN: EPXXDW 
EP 4017aiA2 9D1212 
R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, ~L, SE 
EP 90-110'612 900605 
us 89~362354 890606 
Pat~nt 
English 
Qrgan aJ;ld t'issue transplant rejection in mammals is i·nhibited by 

'F. 
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administration of rapamycin or rapamycin in combination with other 
chemotherapeutic agents for inhibiting transplant rejection, e.g. 
azathioprine, corticosteroids, cyclosporin, and FK506. Rapamycin 
was immunosuppressive and not toxic in rats down to 0.5 mgjkg. In 
pigs, the drug was tolerated at 1 mgjkg. 

IT 134035-83-9, Azathioprine-rapamycin mixt. 
134061-14-6, Cyclosporin-rapamycin mixt. 134127-87-0 

, FK506-rapamycin mixt. 
RL: BIOL (Biological study) 

(animal transplant rejection inhibition with) 
RN 134035-83-9 CA 
CN Rapamycin, mixt. with 6-[(1-methyl-4-nitro-1H-imidazol-5-yl)thio]-1H

purine (9CI) (CA INDEX NAME) 

CM 1 

CRN 53123-88-9 
CMF C51 H79 N 013 
CDES * 

Absolute stereochemistry. 
Double bond geometry as shown. 
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CM 2 

CRN lt46-86-6 
CMF C9 H7 N7 02 S 

RN 134061-14-6 CA 
CN ~apamycin, mixt. with cyclosporin (9CI) (CA INDEX NAME) 

CM 1 

~RN 79217-60-0 
CMF Unspecified 
CCI MAN 

*** STRUCTURE DIAGRAM IS NOT AVAILABLE *** 

CM 2 

CRN 53123-88-9 
CMF C51 H79 N 013 
CDES * 

Absolute stereochemistry. 
Double bond geometry as shown. 
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RN 134127-87-0 CA 
CN Rapamycin, mixt. with [3S-[3R*[E(1S*,3S*,4S*)],4S*,5R*,8S*,9E,12R*,1 

4R*,15S*,16R*,18S*,19S*,26aR*)]-5,6,8,11,12,13,14,15,16,17,18,19,24, 
25,26,26a-hexadecahydro-5,19-dihydroxy-3-[2-(4-hydroxy-3-
methoxycyclohexyl)-1-methylethenyl]-14,16-dimethoxy-4,10,12,18-
tetramethyl-8-(2-propenyl)-15,19-epoxy-3H-pyrido[2,1-
c)[1,4]oxaazacyclotricosine-1,7,20,21(4H,23H)-tetrone (9CI) (CA 
INDEX NAME) 

CM 1 

CRN 104987-11-3 
CMF C44 H69 N 012 
CDES * 

Absolute stereochemistry. 

Par Pharm., Inc. 
Exhibit 1002 

Page 254



Double bond geometry as shown. 
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CMF C51 H79 N 013 
CDES * 

Absolute stereochemistry. 
double bond geometry as shown. 
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IT 53123-88-9, Rapamycin 
RL: BIOL (Biological study) 

(immunosuppressant, animal transplant rejection 
inhibition with) 

RN 53123-88-9 CA 
CN Rapamycin (9CI) (CA INDEX NAME) 

Absol~te stereochemistry. 
Double bond geometry as shown. 
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ANSWER 46 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 46 
101:222224 CA 
Activity o~rapamycin (AY-22,989} against transplanted tumors 
~Q9, c. P. ;; Sehgal, s. N.; Vezina, Claude 
Dep: Microbtiol., Ayerst Res. Lab., Montreal, PQ, H3C 3Jl, Can. 
J. ~tibi·(jt· ( 19B4) I 37 ( 10} I 1231-7 
CODEfi,,: JANTAJ; ISSN: 0021-8820 
JourFl.al' 
English 
Rapcfmycin ~5312'3-88:-9) exhibits activity against several 
ascites "and~lsolid transplantable tumors; it is 
~ltii-ghtly apt.ive to inactive'' against leukemias. On a wt. ,basis, 
rapamycin~ was (less active than 5-fluorouracil, cyclophosphamide~_ and· 
adriamycin,~~" but ·~t:r:apamycin' s maximal activity against Colon 3:8 · ' 
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tumor was similar to that of 5-fluorouracil [51-21-8] and 
cyclophosphamide [50-18-0]. Its activity was such that it 
significantly inhibited tumor growth at any 
stage of development. In the active dose range, rapamycin appeared 
less toxic than the other drugs. In the Colon 38 tumor 
model, rapamycin at a given dose exhibited the same activity when 
administered i.p., i.v., i.m. and s.c., upon oral administration, 
its activity was reduced but not abolished. Rapamycin was 
compatible with 5-fluorouracil and cyclophosphamide. The sequential 

treatment 5-fluorouracil-rapamycin-cyclophosphamide was 
superior to the sequence 5-fluorouracil-adriamycin 
[23214-92-8]-cyclophosphamide in protecting Colon 38 tumor 
-bearing mice. 29-Demethoxyrapamycin [83482-58-0] 
exerted only marginal activity against P388 lymphocytic leukemia; it 
was inactive against B16 melanocarcinoma and Colon 38 solid 

tumor. 
IT 83482-58-0 

RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(neoplasm-inhibiting activity of) 
RN 83482-58-0 CA 
CN Rapamycin, 32-demethoxy- (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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PAGE 2-A 

Me 

IT 53123-88-9 
RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

Jne~plasm-inhibiting activity of, drug 
comblnatlons with) 

RN 53123-88-9 ~CA 
CN ·Rapamycin (9CI) (CA INDEX NAME) 

€. i'.; 
Absolute stereochemistry. 

~ 
Double bond geo~etry as shown. 
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ANSWER 47 OF 51 CA COPYRIGHT 1996 ACS 
101:203757 CA 

PAGE 2-A 

DUPLICATE 47 

current NCI preclinical antitumor screening in vivo: results of 
tumor panel screening, 1976-1982, and future directions 
Venditti, John M.; Wesley, Robert A.; Plowman, Jacqueline 
Div. Cancer Treat., Natl. Cancer Inst., Bethesda, MD, 20205, USA 
Adv. Pharmacal. Chemother. (1984), 20, 1-20 
CODEN: AVPCAQ; ISSN: 0065-3144 
Journal 
English 
Experiences in preclin. antitumor agent screening by the Division of 
Cancer Treatment of the NCI are summarized. Efficacies of various 
tumor models in uncovering agents not selected by L1210 are 
demonstrated. 

IT 53123-88-9 

RN 
CN 

RL: BAC (Biological activity or effector, except adverse); THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(neoplasm inhibition by) 
53123-88-9 CA 
Rapamycin (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 

Par Pharm., Inc. 
Exhibit 1002 

Page 260



L15 
AN 
TI 
AU 

cs 
so 

DT 
~ 
AB 

R 

R 

PAGE 1-A 

(X
OH 

_,./ OMe 

Me 

s Me 
MeO Meo· 

IE 
~ 

s 

Me 

ANS~ER 48 OF 51 CA COPYRIGHT 1996 ACS 
9•9: 63770 CA 

OH 

Me 

PAGE 2-A 

DUPLICATE·' 48 

Human brain1tumor xenografts in nude mice as a chemotherapy model 
Houchens, David P.; Ovejera, Artemio A.; Riblet, Sylva M.; Slagel, 
Donald E. f 

Battelle Mem. Inst., Columbus, OH, 43201, USA 
Eur. J. Cancer Clin. Oncol. (1983), 19(6), 799-805 
CODEN: EJeobs; ISSN: 0277-5379 
Journal ' 
English 
Two human brain tumors which were previously established 
in ~ude mice were used to det. antitumor efficacy of various 

ther'p~u·tic r agents. These tumors were a 
: ~ .,• ' !(:. ·- t • • 

m.edull.fblastoma (TE-671) and a gl1oma (U-251) w1th mass-doubl1ng 
times ·of '3. 5 and 5. 5 days, resp. , as s. c. implants in nude m·±ce. 
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Intracranial tumor challenge was accomplished by 
inoculating tissue culture-grown cells of either tumor 
into the right cerebral hemisphere to a depth of 3 mm. Groups of 
mice which had been inoculated with tumor were 

treated with various doses and schedules of antineoplastic 
compds. by the i.p. route. A new drug (rapamycin [ 

53123-88-9]) was very effective against the U-251 
tumor. This model system should prove valuable in assessing 

the effects of various chemotherapeutic modalities against brain 
tumors. 

L15 ANSWER 49 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 49 
AN 98:22284 CA 
TI Anticancer pharmaceuticals containing rapamycin and picibanil 
PA Ayerst, McKenna and Harrison Inc., Japan 
SO Jpn. Kokai Tokkyo Koho, 4 pp. 

CODEN: JKXXAF 
PI JP 57159716 A2 821001 Showa 
AI JP 82-35697 820305 
PRAI US 81-241867 810309 
DT Patent 
LA Japanese 
AB Pharmaceuticals contg. rapamycin (I) [53123-88-9] and 

picibanil (II) [39325-01-4] are neoplasm 
inhibitors for treatment of lymphocytic leukemia, 

colon neoplasm, mammary cancer, melanoma, etc. 
Thus, an injection was prepd. contg. I, II, butylated 
hydroxyanisole, anhyd. EtOH, Cremophor EL and H20. Combinations of 
I and II were more effective than I or II alone in 

inhibiting the growth of lymphatic leukemia cells in mice. 

L15 
AN 
TI 

IN 
PA 
so 

PI 
PRAI 
DT 
LA 
AB 

ANSWER 50 OF 51 CA COPYRIGHT 1996 ACS 
93:88940 CA 

DUPLICATE 50 

Pharmaceutical compositions based on rapamycin for treatment of 
cancerous tumors 
Sehgal, Surendra Nath; Vezina, Claude 
Ayerst, McKenna and Harrison Ltd., Can. 
Belg., 12 pp. 
CODEN: BEXXAL 
BE 877700 800114 
us 78-957626 781103 
Patent 
French 
Rapamycin (I) [53123-88-9] significantly prolonged the 
life span of lab. animals bearing tumors and decreased the 
size of the tumors. The ratio of the av. survival in days 
of mice bearing lymphatic leukemia P-388 and treated with 
I (9 daily i.p. 12.5-400 mgjkg injections) to that of nontreated 
leukemic mice was 1.28-1.46. In rats with mammary tumors, 
the ratio of the av. wt. of tumors at the beginning of 

treatment to that of tumors in nontreated animals 
was .10-.29. I may also be combined with presently used 
antineoplastic agents such as alkylating agents, antimetabolites, 
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estrogens, etc. 
IT 53123-88-9 

RL: BAC (Biological activity or effector, except adverse)'; THU 
(Therapeutic use); BIOL (Biological study); USES (Uses) 

(neoplasm inhibition by) 
RN 53123-88-9 CA 
CN Rapamycin ( 9CI) ( CA INDEX NAME) 

Absolute stereochemistry. 
Double bond geometry as shown. 
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ANSWER 51 OF 51 CA COPYRIGHT 1996 ACS DUPLICATE 51 

AU 

90:351 CA 
Rapamycin (AY-22,989), a new antifungal antibiotic. III. 
and in vivo evaluation 
Ba~er, H.; Sidorowicz, A.; Sehgal, s. N.; Vezina, Claude 

;·: . .'·'t-

In vitro 
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cs Dep. Microbiol., Ayerst Res. Lab., Montreal, Que., Can. 
so J. Antibiot. (1978), 31(6), 539-45 

CODEN: JANTAJ; ISSN: 0021-8820 
DT Journal 
LA English 
AB The activity of rapamycin (I) [53123-88-9], a new 

anti-Candida antibiotic, was not affected by pH values between 6 and 
8; at pH 4, however activity was abolished. The min. 

inhibitory concn. of I did not vary drastically with the 
size of inoculum. Serum binding was extensive. Serum levels 
obtained in mice were higher after s.c. injection than after oral 
administration. I cured systemic candidosis in mice. I and 
amphotericin B, administered at 1, 4 and 24 h after 

infection, gave approx. the same percent survival after 30 
days of observation. When the above treatment was 
extended by an addnl. daily treatment of 6 days, I by the 
s.c. route yielded a higher percentage of survival than either I or 
amphotericin B, administered orally, after a 30-day observation 
period. Vaginal candidosis in female rats was treated 
efficiently (91% cure) by I administered orally. No increase of 
resistance of c. albicans was obsd. during treatment. 

FILE 'CAOLD' ENTERED AT 11:54:57 ON 26 APR 96 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 1996 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE COVERS 1957-1966 
FILE LAST UPDATED: 30 OCT 91 (910803/ED) 

To help control your online searching costs, consider using the 
HCAOLD File when conducting SmartSELECT searches with large 
numbers of terms. 

=> s 12 
L16 0 L2 

=> fil casreact 
FILE 'CASREACT' ENTERED AT 11:57:34 ON 26 APR 96 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 1996 AMERICAN CHEMICAL SOCIETY (ACS) 

FILE CONTENT:1985-1996 (VOL 102 ISS 1 -VOL 124 ISS 17 

>>> Several important enhancements to CASREACT functional group <<< 
>>> searching were introduced. Enter HELP FGA or HELP FGC for more <<< 
>>> information. <<< 
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PRO 

32czc31 

34p 
33 /c~ 35 

c 0 

I I 
c c 

38 ~c/ 36 

37 

NODE ATTRiaUTES: 

0 
30 

DEFAULT MLEVEL IS ATOM 
DEFAULT ECLEVEL IS LIMITED 

GRAPH ATTRIBUTES: 
RING(S) ARE ISOLATED OR EMBEDDED 
Nl:JMBER OF·NODES IS 27 

STEREO ATTRIBUTES: NONE 
L18 ±:4_,:: SEA · FILE=CASREACT SSS FUL L17 ( .« ~-·~·~ 

100.0% DONE 366 VERIFIED 74 HIT RXNS 
SEARCH TriME: 00.00. 04 

=> d 1-11 bib abs fhit 

L18 ANSWER 1 OF 11 CASREACT COPYRIGHT 1996 ACS 
AN f22~314366 CASREACT 
TI c-22 ring stabilized rapamycin der1vatives 

74 REACTIONS) 

.11 DOCS 
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IN Nelson, Frances c. 
PA American Home Products Corp., USA 
so u.s., 22 pp. 

CODEN: USXXAM 
PI US 5387680 A 950207 
AI US 93-105090 930810 
DT Patent 
LA English 
OS MARPAT 122:314360 
AB This invention provides C-22 substituted rapamycin derivs. and 

pharmaceutically acceptable salts thereof which are useful for 
inducing immunosuppression. 

RX(1) OF 20 A + B ===> C ••• 
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L18 
AN 
TI 

AU 

cs 

so 

DT 
LA 
~B 

RGT D 4111-54-0 LiN(Pr-i)2 
SOL 109-99-9 THF, 110-82-7 Cyclohexane 

STAGE(2) 
RCT B 333-27-7 

PRO C 163389-48-8 
NTE KEY STEP 

ANSWER 2 OF 11 CASREACT COPYRIGHT 1996 ACS 
122:105481 CASREACT 
Synth~tic"modifications of ascomycin. I. Chemoselective removal.of 
the cyclohexyl residue of ascomycin 
Zimmer, Reinhold; Grassberger, Maximilian A.; Baumann, Karl; Schulz, 
Gerhard; Haidl, Ewald · 
DeP.artment Dermatology, Sandoz Forschungsinstitut, Vienna, A-1215, 
Ahs'*"tria 
ret~afiedro~. (1994), 50(48), 13655-70 
CODEN: TETRAB; ISSN: 0040-4020 
Journal 
English , 
~n effici~nt semisynthetic prepn. of des-28-(qyclohexyl)methylene-28-
oxo-ascomycin derivs. starting from 24,33-0-bis(tert
butyld},.metl'}ylsilyl)ascomycin is described. Thd' strategy for prepg. 
2,8-o,xo~a~omycin derivs. involves the redn. of c-22 carbc~nyl grt>up, 
·followed by·s-endo-cyclization of the resulting, c-22~alc. ·with ~he 

1:<. • • ·"i • .r. ~ . • 

C-19/C-20 ·~uble bond us1ng an oxymercurat1on .react1on; ozonoly;s1s 
of the C-2~-YC-29 double bond and regeneration of the. C-19/C-20 
doq.b~e bond. Further, the 20-mercury-substituted ascomycin derivs. 
could be re'euced in the corresponding metal free cyc.lic ether's ~u~sing 
n-Bu3SnH. 

"'' .. 

RX(12) OF 58 ... R + 2 AC ===> AB + AD ... 
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/ '-...... 
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R 160466-87-5, AC 160549-89-3 
Z 7647-01-0 HCl 
AB 160466-90-0, AD 160466-93-3 
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L18 ANSWER 3 OF 11 CASREACT COPYRIGHT 1996 ACS 
AN 122:80964 CASREACT 
TI A novel ring contraction of rapamycin 
AU Nelson, Frances C.; Stachel, Shawn J.; Mattes, James F. 
cs Chern. Sci.,, Wyeth-Ayerst Res., Princeton, NJ, 08543-8000, USA 
SO TetraRedron Lett. {1994), 35(41), 7557-60 

CODEN: TELEAY; ISSN: 0040-4039 
DT Journal 
LA English 
GI 

OMe 

Me- ... 

OH 
0 

Me 

~0 0 MeO' 

OMe Me 

~ ~ 

OH 

Me Me I 

AB The first synthesis of a novel ring contracted analog of rapamycin, 
I, is reported. The synthesis employs a stereoselective and 
regioseledtive redn. of the C(27) ketone followed by a 1,3-acyl 
migration. 

RX(1) OF 13 A + 2 B ===> C ••• 
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c 
YIELD 84% 

RX(1) RCT 
RGT 
PRO 
SOL 

A 53123-88-9, B 994-30-9 
D 288-32-4 1H-Imidazole 
c 155435-45-3 
68-12-2 DMF 

Me 

L18 ANSWER 4 OF 11 CASREACT COPYRIGHT 1996 ACS 
AN 122:80952 CASREACT 

PAGE 2-A 

TI Manipulation of the Rapamycin Effector Domain. Selective 
Nucleophilic Substitution of the C7 Methoxy Group 

AU Luengo, Juan I.; Konialian-Beck, Arda; Rozamus, Leonard W.; Holt, 
Dennis A. 

CS Department of Medicinal Chemistry, SmithKline Beecham 
Pharmaceuticals, King of Prussia, PA, 19406, USA 

SO J. Org. Chem. (1994), 59(22), 6512-13 
CODEN: JOCEAH; ISSN: 0022-3263 

DT Journal 
LA English 
OS CJACS-IMAGE; CJACS 
AB The C7 methoxy group in rapamycin has been found to be labile toward 

acidic reagents. Conditions have been developed to replace this 
group with a no. of different nucleophiles, such as ales., thiols, 
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and electron-rich arom. systems. This novel, efficient 
transformat~on allows the selective manipulation of the rapamycin 
effector domain. 

RX(1} OF 16 A ===> B 
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(2:1, REACTANT:PRODUCT} 

Me 

ANSWER 5 OF 11 CASREACT COPYRIGHT 1996 ACS 
121:255475 CASREACT 
Acid catalyzed fuhctionalization of rapamycin 

PAGE 2-A 

Grinfeld, klexander A.; Caufield, Craig E.; Schiksnis, Robert A.; 
Mattes, Jples F.; Chan, Kelvin W. 

,., it~ .-. • 

Department '~hemical Sc1.ences, Wyeth-Ayerst Research, Inc., 
Princeton, .NJ, .08543-8000, USA 
Tetrah~drori Lett. (1994}, 35{37}, 6835-8 
CODEN: TELEAY; ISSN: 0040-4039 
j'ou~nal 
English 
Rapamycin rapidly undergoes demethoxylation at C-7 in the presence 
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of Lewis acids (BF3.Et20, SnC14 etc.) to give a highly stabilized 
carbocation. This intermediate gives a tetraene or is trapped by 
nucleophiles to give functionalized trienes. Several examples of 
the substitution reaction and elaboration of the reaction scheme are 
reported. 

RX(l) OF 8 2 A + 2 B ===> C + D 

HO~OyH 
OH 

2 A 
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D 
YIELD 40% 
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RGT ,. 
PRO 
SOL 

A 56-81-5, B 53123-88-9 
E 7646-78-8 SnC14 
c· 158615-16-8, D 158615-19-1 
109-99-9 THF 

L18 ANSWER 6 OF 11 CASREACT COPYRIGHT 1996 ACS 
AN 121:3~093 CASREACT 

PAGE 2LA ' 

TI Lipase meqf~ted hydrolysis of rapamycin 42-hemisuccinate bepzyl ;and 
Ipe1;:hyl es"E'ers 

AU Ada~czky, Maciej; Gebler, John C.; Mattingly, Phillip G. 
CS Abbott 'Diagn. Div., Abbott Lab., Abbott Park, IL, 60064, USA 
SO Tet:t:;~hedron~Lett. (1994), 35(7), 1019-22 

CODEN: TEEEAY; ISSN: 0040-4039 
DT Journal 
LA English 
GI 
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-et:::CH2CH2C02R 
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Me I 

AB Benzyl and Me esters of rapamycin 42-hemisuccinate (I, R = CH2Ph, 
Me) were hydrolyzed under very mild conditions to the rapamycin 
hemisuccinate I (R = H) using lipase from Pseudomonas sp. This 
selective deprotection was performed on a .gtoreq.lOO mg scale for 
both esters resulting in 50% isolated yield from the Me ester and 
29% from the benzyl ester of the desired acid. 

RX{l) OF 2 2 A ===> B + C 
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A 155589-15-4 
D 9001-62-1 Lipase .. 
~ 155589-16-5, c 53123-88-9 
7732-18-5 Water, 75-05-8 MeCN 

L18 ANSWER 7 OF 11 CASREACT COPYRIGHT 1996 ACS 
AN 119,.: 2497~1 c~ CASREACT 
TI Total synthesis of rapamycin via a novel titanium-mediated aldol 

mac~ocyclization reaction 
AP Hh~ard, Ch~ryl M;.; Yohannes, Daniel; Danishefsky, Samuel J. 
cs Depfi Cpem,:;,, Yale Univ., New Haven, CT, 06511-8118, USA. ·: 
SO J~ Am. Cliem. Soc. ( 1993) , 115 ( 20) , 9345-6 

CODEN: J~CSAT; ISSN: 0002-7863 
DT Jo:urnal 
LA Englj..sp 
OS CJ~CS-IMAGE; CJACS 
GI 
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AB A synthesis of rapamycin is described. The key step is the 
formation of the C-27-C-28 bond from the seco precursor I by an 
intramol. aldol condensation. 

RX(1} OF 1 2 A ===> B + C 
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RX(1) RCT A 151058-36-5 

STAGE(1) 
RGT D 3981-83-7 Cl3TiOPr-i 
SOL 75-09-2 CH2Cl2 

STAGE(2) 
RGT E 121-44-8 Et3N 

PRO B 151122-98-4, C 151058-34-3 

L18 ANSWER 8 OF 11 CASREACT COPYRIGHT 1996 ACS 
AN 1,18:147403 CASREACT 
TI Preparation of rapamycin pyrazoles as immunosuppressants 
IN Failli, Ameieo A.; Steffan, Robert J. 
PA American ~ome Products Corp., USA 
SO U • s • 1 °' 7 pp~. 

CODEN: USXXAM 
PI US 5164399 A 921117 
AI US 91~7937~5 911118 
DT Patent 
LA ~ngl.ish 
OS .MARPAT 118 :~14 7403 
GI 

,0-0Me 

w-- ~MeMe 
0 

--...::::::0 

Me Me I 

AB Title compds. [I; Z = Q1, CO; R1,R2 = H, alkyl, (substituted) 
phenylafJ(yl; when R1 is present, R2 is absent, and vice versa; 
dotted lines= double bonds to complete pyrazole structure], were 
P.repd. Thus, rapamycin was treated with Dess-Martin periodinan$ in 
CH2,Cl2 fo~ 2 h at room temp. to give 31-deoxy-31-oxoJS'apamycin. Tnis . . 
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was stirred 2 h with N2H4.H20 in MeOH at GO.degree. for 2 h to give 
I (Z = Ql, Rl or R2 = H) as a mixt. of tautomers. The latter showed 
IC50 = 205.3 nM in the comitogen-induced lymphocyte proliferation 
test. 

RX(l) OF 3 2 A ===> B + C ... 

* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 
PAGE 2-A 
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RGT D 87413-09-0 Martin's reagent 
PRO B 146352-12-7, C 146352-14-9 
SOL 75-09-2 CH2Cl2 
NTE Room tern., 2 h 

L18 ANSWER 9 OF 11 CASREACT COPYRIGHT 1996 ACS 
AN 118:80729 CASREACT 
TI (carbamoyl)rapamycin derivatives, a method for their preparation and 

their use as immunosuppressants 
IN Kao, Wenling; Vogel, Robert Lewis; Musser, John Henry 
PA American Home Products Corp., USA 
so Eur. Pat. Appl., 16 pp. 

CODEN: EPXXDW 
PI EP 509795 A2 921021 
DS R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, PT, SE 
AI EP 92-303401 920415 
PRAI US 91-686728 910417 

us 92-837048 920218 
DT Patent 
LA English 
OS MARPAT 118:80729 
AB Some rapamycin carbamate derivs. are claimed. Pharmaceuticals 

contg. said compds. are claimed. A mixt. of rapamycin, pyridine, 
and 4-fluorophenyl isocyanate was stirred at O.degree. for 5 h to 
give rapamycin 42-[(4-fluorophenyl)carbamate] (I). The 
immunosuppressant activity of I was demonstrated in a thymocyte 
proliferation test, mixed lymphocyte reaction and in the survival of 
a pinch skin graft on mice. 

RX(1) OF 6 A + B ===> C ••• 

* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 
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CH-CH2~~ Me 

~e Jo-+-Bu-t 
OMe Me 

1 Me 
OMe 
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'~ 
Me 

Me 

RCT 
RGT 
PRO 
SOL 

A 53123-88-9, B 18162-48-6 
D 288-32-4 1H-Imidazole 
c 143030-02-8 
68-12-2 DMF 

ANSWER 10 OF 11 CASREACT COPYRIGHT 1996 ACS 
117:150807 CASREACT 
[ (carbamoylalkyl)acyl]rapamycin derivatives, a method for""'.th.e'ir 
preparation and their use as immunosppressants 
Caufield, Craig E. 
Juneri<::an Home Products Corp., USA 
u • s • 1 7 PP• , 
CODEN: USXXAM 
US 5118677 A 920602 
us 91~703240 910520 
Patent 

PI 
AI 
DT 
LA 
OS 
AB 

:English 
~~AT 117:150807 
Certain rapamycin esters are claimed. Pharma¢euticals contg. said 
compds. a~ immunosuppressive agents are claimep. Acylrapamyc~n' 
deriv~. aJ,.so have antifungal activity (no 'data)~. Acylation of 
rppamycin with N, N-dimethylsuccinamic acid gavE{" 42- [ 4-
(dim'ethylamino) -4-oxobutanoyl) rapamycin (I). I showed 
immuno5suppressant activity in a mixed lymphocyte reaction ~nd in a 
pinch skin graft survival test. 
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1--0 
Me 
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YIELD 10% 

RX(1} RCT 
RGT 
~RO 
SOL 

A 2564-95-6, B 53123-88-9 

L18 
AN 
TI 

IN 
PA 
so 

PI 
~I 
DT 
LA 
OS 
AB 

0~1892-57-5 EtN:C:N(CH2}3NMe2, E 1122-58-3 4-DMAP 
c 143029-88-3 
75-09-2 CH2Cl2 

ANSWER 11 OF 11 CASREACT COPYRIGHT 1996 ACS 
117:111387 CASREACT 
carbamoylrapamycin derivatives, a method for their preparati9n and 
their use as immunosuppressants 
Kao, Wenling; Vogel, Robert L.; Musser, John H. 
American Home Products Corp., USA 
u.s. I 7 PP·~ 
CODEN: USXXAM 
US 5118678 A 920602 
ys 91-686728 910417 
Patent 
El)_glish 
MARPAT 117:111387 
Certain derivs. of rapamycin, i.e., carbamoylrapamycin derivs., are 
claim~d. Pharmaceuticals contg. said compds. as immuno~ypp:r:essi've 
agents are claimed. Rapamycin derivs. are also potel)tial neoplasm 
inhibitors and antifungal agents. Treatment of rapamycin with · · 
4-fluorophenyl isocyanate gave 42-[(4-fluorophenyl}c~rbamoyl]rapamyc 
in (I} and 31,42-bis[(4-fluorophenyl)carbamoyl]rapamycin~ I sh~wed 

,immunosup~ressant activity in a mixed lymphocyte reaction a~d in'a 
pi~ch sK.i~'graft survival test . . 
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RX(l) OF 4 A + B ===> C 

* STRUCTURE DIAGRAM TOO LARGE FOR DISPLAY - AVAILABLE VIA OFFLINE PRINT * 
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.. . .. ... 

RX(1) RCT 
RGT 
PRO 

A 53123-88-9, B 1195-45-5 
D 110-86-1 Pyridine 
c 143029-91-8 

=> fil marpat; d que stat 119; fil marpatprev 
F~LE 1 MARPAT 1 ENTERED AT 12: 03:18 ON 26 APR 96 . .. 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT CC) 1996 American Chemical Society (ACS) 

FILE CONTENT: 1988-1996 (VOL 108 ISS 14 - VOL 124 ISS 17) (960419 ED) 

MOST RECENT CI'J;ATIONS FOR PATENTS FROM FIVE MAJOR ISSUING AGENC~ES 
(COVERAGE IDO THESE DATES IS NOT COMPLETE): 
us 5492544 20 Feb 1996 
DE 19545777 08 Feb 1996 
EP 698933 28 Feb 1996 
JP 08024363 30 Jan 1996 
WO B6016Z4 25 Jan 1996 , 

• NOTICE: 1996 patents have started appearing in MARPAT. 

L1 STR 
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NODE ATTRIBUTES: 

0 
30 

DEFAULT MLEVEL IS ATOM 
DEFAULT ECLEVEL IS LIMITED 

GRAPH ATTRIBUTES: 
RING(S) ARE ISOLATED OR EMBEDDED 
NUMBER OF NODES IS 27 

STEREO ATTRIBUTES: NONE 

ATTRIBUTES SPECIFIED AT SEARCH-TIME: 
ECLEVEL IS LIM ON ALL NODES 
ALL RING(S) ARE ISOLATED 

L19 0 SEA FILE=MARPAT SSS FUL L1 (MODIFIED ATTRIBUTES) 

100.0% PROCESSED 190 ITERATIONS 0 ANSWERS 
SEARCH TIME: 00.00.15 

•... ··--
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FILE 'MARPATPREV' ENTERED AT 12:03:20 ON 26 APR 96 
USE IS SUBJECT TO THE TERMS OF YOUR CUSTOMER AGREEMENT 
COPYRIGHT (C) 1996 American Chemical Society (ACS) 

FILE COVERS CURRENT RECORDS AND IS UPDATED DAILY 
FILE LAST UPDATED: 26 Apr 1996 (960426) 

MOST RECENT CITATIONS FOR PATENTS FROM FIVE MAJOR ISSUING AGENCIES 
(COVERAGE TO 
us 549'6810 
DE 4432888 
EP 702073 
JP 08050312 
wo 9602003 

THESE DATES IS 
05,Mar 1996 
21 Mar 1996 
20, Mar 1996 
20~Feb 1996 
25 Jan 1996 

=> d que stat; fil hom 
L1 STR 

2 
c 

1 c/ ~c3 
I , I 

6 c~ /c~ 
c 4 ~ 17 
5 c 

NOT COMPLETE): 

I 
c c 8 

24 20 ~CXJ 
7 

23 /~ 25 ¢ 
f f 1012 
c 27 c 

28 "-...:N'/2~c 

+ 1129 
32czc31 

34y{ 
33 /c~ 35 

c 0 

I I 
c c 

38 ~c/ 36 

37 

NODE ATTRIBUTES: 

0 
30 

DEFAULT MLE\VEL IS ATOM ,, 
DEFAULT ECLEVE~ IS LIMITED 

GRAPH ATTRIBUTES: 
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RING(S) ARE ISOLATED OR EMBEDDED 
NUMBER OF NODES IS 27 

STEREO ATTRIBUTES: NONE 

ATTRIBUTES SPECIFIED AT SEARCH-TIME: 
ECLEVEL IS LIM ON ALL NODES 
ALL RING(S) ARE ISOLATED 

L20 0 SEA FILE=MARPATPREV SSS FUL L1 (MODIFIED ATTRIBUTES) 

100.0% PROCESSED 4 ITERATIONS 0 ANSWERS 
SEARCH TIME: 00.00.03 

FILE 'HOME' ENTERED AT 12:03:56 ON 26 APR 96 
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~ri)\ UNITED STATf:::; DEPARTMENT OF COMMERCE 
~ ~ Patent and Trademark Office 

iin Address: a:JMMISSIONER OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 

@Rit,t NUMt<tl: r-· rll!!l!, IJMi-~T.:====1!·{~'·iu•:·3 r:::-.,:::-~~C7vl:-:,-:-:uc:::o"'"r_- _ _:_:_:-_-_ = _ --_:;_:-1 ;-:!r<i~: t:~·.·. 1.: _I 

(t:;:;; ·1 J (, .. f.·.r.3 
r=~-~~_:-~ __ .:.:..-!::~:~~r:t~;--_7·._:~-· ·l -

EH)i'.t}). F..: 
[~- -~.A!!!_~ltj,;~~ r~-f,f!_t ~ l:ti:.A·, 

nOHEH'l ~3 HOhJOI~ 

c:ANDn/ COF<f·'(il'<14'1 1 It!~ 
5'':l HOUTE 10 
E?!~?;"J 1-lANft\1[]~ NJ H7'j::-:l(:, ... i (1:;::!1 

lhm i;: tl wmnll:nic.:diw. il(•o!l thv (•xamirw• in Ul~·'~)f) ui ,·UI;I <:~p;,: i nr..-.... 1 

COt~~MISS!O~EHOF Pf\TEI':1b AND THADf:f..',AtWS 

i 20~' 
OA"ft t,V.tt U• 

IEJ Thls application has been examined 0 Responsive to communication filed on ______ _ 
Tt~R,~;.r, 

o.s / J ·~ /'j(. 

0 This action is made final 

A shortened statutory period for response ;o this action is sel to expire _u)_ month(s). ___ days from the date of tt;is leUer. 
Failure to respond within the period for response will cause the application to become abandoned. 35 U.S.C. 133 

Part I THE FOLLOWING ATTACHMENT{S) ARE PART OF THIS ACTION: 

1. ~ Notice of References Cited by Examinor, PT0-892. 

3. 0 Notice ol Art Cited by Applicant. PT0-1449. 

2. 0 Notice of Draf1sman's Patent Drawing Review, PT0-948. 
4. 0 No~ice ollnforma! Patent Application, PT0-1 ~2. 

5. 0 Jnformatlonon How to Effect Drawing Changes, PT0-1474. 6. 0----·---·--·-· 
Part II SUMMARY OF ACTION 

1.11J Claims;_.;_l_-_-~,.:;-· ------------------------ m~ pending in the app!icalion. 

Of the above, claims ----------·------------are w~thdrc::twn from consideration. 

2.0 Claims--------------------------- have been cancelled. 

3.0 Claims----------------·----------- ____ arc a!lowt'd. 

4.15!] Clalms __ l:..._-_,~"-~--------------------- me rejected. 

5. 0 Clalms ____________________________ . __ ale oh;~cled to. 

6. 0 Claims. _______________________ are subJect to restriction or election requlrcmem. 

7. 0 This application has been filed with Informal drawings under 37 C.F.R. 1.85 which are acceptable tor examination purposes 

8. 0 Formal drawings are required in response to this Oftico action, 

9. 0 The corrected or substitute drawings have been received on . Under 37 C.F.R 1.64 these drawings 
are D acceptable: D not acceptable {sea explanation or Notice of Draftsman's Patent Drawing Review, PT0-948). 

10. D Tho proposed addiiional or substitule shael(s) ol drawings. !lied 011 ______ • llaS (havo) been 0 npproved by the 
examlner; 0 dlsapproved by the examiner (see explanation). 

11. D The proposed drawing correction, filed-------· has boen Oapproved; D disapproved (set~ explanation). 

12. D Acknowledgement is made of the claim tor priority under 35 U.S.C. 119. The certified copy has 0 been rsceived 0 no! been recaived 
0 been flied in parent application. serial no. ; filed on-------

13. D Slnce.this application apppears to be In condition for allowance oxcep1 for formal matters, prosecution ns to the merits is closfld in 
ae<:t»dance with tha practice under Ex parte Quayle, 1935 C.O. 11:453 O.G. 213. 

14.00ther 

PTOL-32B (Rov. 2193) 

EXAJWN~:I!'S ACTION 
. ------------
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,. 

Serial Number: 08/416,673 
Art Unit: 1202 .;:· 

,I 

15. Claims 1-8 are now in the case. 

• 

16. Claims 1-8 are rejected under 35 U.S.C. § 112, first 

-2-

and second paragraphs, as the claimed invention is not described 

in such full, clear, concise and exact terms as to enable any 

person skilled in the art to make and use the same, and/or for 

failing to particularly point out and distinctly claim the 

subject matter which applicant regards as the invention. 

17. The term 11 aryl" and terms derived from 11 aryl" encompass 

groups having any number of carbon atoms as well as groups having 

any number and type of un-named substituents. The term 11 acyln 

and terms derived from 11 acyl" encompass groups derived from any 

organic acid not just from carboxylic acids. 

18. A use is claimed in the United States as a method or 

process. 

19. A composition claim such as 7 should not depend on a 

process claim such as 5. 

20. The following is a quotation of 35 U.S.C. § 103 which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

A patent may not be obtained though the invention is not 
identically disclosed or described as set forth in section 
102 of t~is title, if the differences between the subject 
matter sought to be patented and the prior art are such that 
the subject matter as a whole would have been obvious at the 
time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which 
the invention was made. 
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• 
Serial Number: 08/416,673 
Art Unit: 1202 

• 
-3-

Subject matter developed by another person, which qualifies 
as prior art only under subsection (f) or (g) of section 102 
of this title, shall not preclude patentability under this 
section where the subject matter and the claimed invention 
were, at the time the invention was made, owned by the same 
person or subject to an obligation of assignment to the same 
person. 

21. Claims 1-8 are rejected under 35 U.S.C. § 103 as being 

unpatentable over Goulet et al. 

22. Goulet et al. discloses broadly either identical 

subject matter (in many cases) or subject matter which is very 

similar to the claimed subject matter. The various ether groups 

may be attached to the cyclohexyl group in the side chain of the 

rapamycins or in HO the large ring or in both positions. The 

reference discloses many of the same uses as those of applicants. 

The same methods of making the compounds as those employed by 

applicants are disclosed by the reference. 

23. Since the Goulet reference claims much of the subject 

mattter being claimed by applicants, the reference can only be 

removed by interference proceedings. 

24. 3 MOS S.S.P. 

25. Any inquiry concerning this communication or earlier 

communications from the examiner should be directed to Robert T. 

Bond whose telephone number is (703) 308-4711. 

\ 
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• 
Serial Number: 08/416,673 
Art Unit: 1202 

• 
-4-

Any inquiry of a general nature or relating to the status of 

this application or proceeding should be directed to the Group 

receptionist whose telephone number is (703) 308-1235. 

R . T. Bond : jab 
May 11, 1996 

ROBERT T. BOND 
PRIMARY EXAMINER 

ART UNIT 1202 
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TO SEPAA~·op AND BOTT~M E:GES. SNAP-APART AN~CAAD CARBON 

~ ~ 
FORM PT0-892 U.S. DEPARTMENT OF COMMERCE SERIAL NO. P,ROUPART UNIT 

ATTACHMENT 
(REV. 3-78) PATENT AND TRADEMARK OFFICE 

o~/ ~lb 1 &73 
TO 

3 /~o~ 
PAPER 

NUMBER 

NOTICE OF REFERENCES CITED 
APPLICANT(S) "'-, 

'-

GCTT£N~ E.T AL. 
U.S. PATENT DOCUMENTS 

"· SUB- FILING DATE IF . DOCUMENT NO. DATE 
' 

NAME CLASS: CLASS APPROPRIATE 
~ 

~ ~- I :t 6 & 't ~ 
<f. J"UN1:._ 

FA I.L:..t.... :r E:. T AL. $~o 6'1'-. 
) AP ~J 1-

A lCf~.) ~~~~ 

{(. B .s I .5 I ijJ ~ 
~ S'£P7 LA l)-Fl Ei. tJ E.f A/..... SIJt ~3-

(o NO V 
' J!f<il... l'l<i I 

c s a ~ g 3 g 9 
d... NO() G ou ~E..?: .fT A~. 5Jlf ~i/ 

'I NOV, 
Il:tt!~ '. 'q <) ~ 

D '\. 

E 

F 

G 

H 

I 

J 

K 

FOREIGN PATENT DOCUMENTS 

SUB- PERTINENT 
... DOCUMENT NO. DATE COUNTRY NAME CLASS CLASS SHTS . PP. 

DWG SPEC. 

L 

M 

N 

0 

p 

a 

OTHER REFERENCES (Including Author, Title, Date, Pertinent Pages, Etc.) 

R 

s 

T 

u 

EXAMINER DATE 

/{~C/~~ ~6 Ai'RI /..... lq<=j' 

• A copy of this reference is not being furnished with this office action. 
(See Manual of Patent Examining Procedure, section 707.05 (a).) 
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/(/t) . f .. :~ ( 7 
/ ._;(_ 

The Patent Office 
Cardiff Road 
Newport 
Gwent 
NP9 llui 

I, the undersigned, being an officer duly authorised in 
accordance with Section 62(3) of the Patents and Designs 
Act 1907, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is 
a true copy of the documents as originally filed in 
connection with the Patent application identified therein. 

In accordance with the Patents (Companies Re-registrat.ion) 
Rules 1982, if a company named in this certificate and any 
accompanying documents has re-registered under the 
Companies Act 1980 with the same name as that with which 
it was registered immediately before re-registration save 
for the substitution as, or the inclusion as, the last 
part of the name of the words "public limited company" or 
their equivalents in Welsh, references to the name of the 
company in this certificate and any accompanying documents 
shall be treated as references to the name with which it 
is so re-registered. · 

In accordance with the rules, the words "public limited 
company" may be replaced by p.l.c., plc, P.L.C. or PLC. 

Re-registration under the Companies Act does not 
constitute a new legal entity but merely subjects the 
c~mp.any to certain additional company law rules. 

Signed 

COCl 

An Executive 1\gcncy of the Depa:;.rment ofTr:tde :1nd Industry 
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, ~· 
= 

For official use 

• Your reference 
100-7932 

Notes 
Please type, or write in dark ink 
using CAPITAL letters. A 
prescribed fee is payable for a 
request for grant of a patent. 
For details, please contact the 
Patent Office (telephone 
071-438 4700). 

Rule 16 of the Patents Rules 1990 
is the main rule governing the 
completion and filing of this form. 

@ Do not give trading styles, for 
example, 'Trading as XYZ company', 

nationality or former names, for 
example, 'formerly (known as) ABC 

Ltd' as these are not required. 

Warning 
After an application for a Patent has 

been filed, the Comptroller of the 
Patent Office will consider whether 

publication or communication of the 
invention should be prohibited or 

restricted under Section 22 of the 
Patents Act 7 977 and will inform the 

applicant if such prohibition or 
restriction is necessary. Applicants 
resident in the United Kingdom are 

also reminded that under Section 23, 
applications may not be filed abroad 

without written permission unless an 
application has been filed not less 

than 6 weeks previously in the United 
Kingdom for a patent for the same 

invention and either no direction 
prohibiting publication or 

communication has been given, or 
any such direction revoked. 

. •, 

fi\T "t 77 uc 

0 9 OCT 1992 

9221220.8 

The 
Patent 

Request for grant of a 
Patent 

Office Form 1/77 

0 Title of invention 

1 Please give the title Organic Compounds. 
of the invention 

@Applicant's details 

0 First or only applicant 

2a If you are applyinQ as a corporate body please give: 

Corporate name SANDOZ lTD • 

Country (and State 
of incorporation, if 
appropriate) 

Switzerland 

Patents Act 1977 

2b If you are applying as an individual or one of a partnership please give in full: 

Surname 

Forenames 

2c In all cases, please give the following details: 

Address 

UK postcode 
(if applicable) 

Country 

ADP number 
(if known) 

35 lichtstrasse, CH-4002 Baslet 
Switzerland 

Switzerland 

00703207001 ~ 
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2d, 2e end 2(:'if the1.; are further 
applicants please provide details on a 

separate sheet of paper. 

4D An address for service in the 
United Kingdom must be supplied 

Please mark correct box 

3b: If you have appointed an agent, all 
correspondence concerning your 

application will be sent to the agent's 
United Kingdom address. 

0 Second applicant (if snyl 
2d If you are applying as a corporate body please give: 

Corporate name 

Country (and State 
of incorporation, if 
appropriate) • 

2e If you are applying as an individual or one of a partnership please give in full: 

Surname 

Forenames 

2f In all cases, please give the following details: 

Address 

UK postcode 
(if applicable} 

Country 

ADP number 
(if known} 

4D Address for service details 
3a Have you appointed an agent to deal with your application? 

Yes[!] 

+ 
No Lf- go to 3b 

please give details below 

Agent's name 

Agent's address 

Postcode 

Agent's ADP 
number 

B. A. YORKE & CO. 

Coomb House 
7 St k·h,l'C"; Road ' '- • t. ·...,). '~ "'-'= 

I siE~'i1K:ri.:·i, 
Middlesex TW7 6NH 

1800001 

3b If you have not appointed an agent please give a name and address in the 
United Kingdom to which all correspondence will be sent: 

Name 

Address 

Postcode 

ADP number 
(if known} 

Daytime telephone 
number (if available} 

Par Pharm., Inc. 
Exhibit 1002 

Page 301



) 

Please mark correct box 

~ ... ~ .. ~~ number 
4 Agent's or 

; 

applicant's reference 
number (if applicable) 

100-7932 

e Claiming an earli~r application date 
5 Are you claiming that this application be treated as having been filed on the 

date of filing of an earlier application? 

Yes D No!]] .. goto6 

pletss give details below 

0 number of earlier 
application or patent 
number 

0 filing date 
(day month year) 

0 and the Section of the Patents Act 1977 under which you are claiming: 

Please mark correct box 15(4) (Divisional) D 8(3) D 12(6) D 37(4)0 

<D If you are declaring priority from a 
PCT Application please enter 'PCT' as 

the country and enter the country 
code (for example, GBJ as part of the 

application number. 

Please give the date in all number 
format. for example, 31/05/90 for 

31 May 1990. 

<D Declaration of priority 

6 If you are declaring priority from previous application(s), please give: 

Country of filing 

. . . 

Priority application number 
(if known} 

Filing date 
(day, month, year} 

Par Pharm., Inc. 
Exhibit 1002 

Page 302



8 The answer must be 'N. 
e any applicant is not an inventor 

e there is an inventor who is not an 
applicant, or 

• any applicant is a corporate body. 

0 Please supply duplicates of 
claim{s). abstract, description and 

drawing{s). 

Please mark correct box{es) 

8 lnventorship 

7 Are you (the applicant or applicants) the sole inventor or the joint inventors? 

Please mark correct box 

D ~ A Statement of lnventotShip on Patents 
Yes No ~ Form 7/77 will need to be filed {see Rule 151. 

0 Checklist 

8a Please fill in the number of sheets for each of the following types of 
document contained in this application. 

Continuation sheets for this Patents Form 1/77 no 

3 Claim(s) I 
:=========: 

Abstract 1 

Description 20 
:=====~ 

Drawing(s) no 

8b Which of the following documents also accompanies the application? 

Priority documents (please state how many) I no 

Translation(s) of Priority documents (please state how many) I no 

Patents Form 7/77- Statement of lnventorship and Right to Grant 1 no 
(please state how many) :=· =========: 

Patents Form 9/77 - Preliminary Examination/Search IL.._ __ n_o __ _. 

Patents Form 1 0/77 - Request for Substantive Examination '-I _....:.n.:..:o:o...._ _ _. 

CD You or your appointed agent (see CD Request 
Rule 90 of the Patents Rules 1990) 

must sign this request. 1/We request the grant of a patent on the basis of this application. 

Please sign here • 

A completed fee sheet should 
preferably accompany the fee. 

Date 06/10/1992 
(day month year) 

Please return the completed form, attachments and duplicates 
where requested, together with the prescribed fee to either: 

a The Comptroller 
The Patent Office 
Cardiff Road 
Newport 
Gwent 
NP91RH 

or a The Comptroller 
The Patent Office 
25 Southampton Buildings 
London 
WC2A 1AY 

Par Pharm., Inc. 
Exhibit 1002 

Page 303



• • 

ORGANIC COMPOUNDS 

This invention comprises novel derivatives of rapamycin having 
pharmaceutical utility, especially as immunosuppressants. 

Rapamycin is a known macrolide antibiotic produced by 
Streptomyces hygroscopicus, having the structure depicted in Formula 
A: 

41 

7 
·N 

0~0 
0 0--

18 20 

7 
19 

(A) 

24 

See, e.g., McAlpine, J.B., et al., J. Antibiotics (1991) 44: 688; 

Schreiber, S.L., et al., J. Am. Chem. Soc. (1991) 113: 7433; US 
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Patent No. 3 929 992. Rapamycin is an extremely potent 
immunosuppressant and has also been shown to have antitumor and 
antifungal activity. Its utilixy as a pharmaceutical, however, is 
restricted by its very low and variable bioavailability as well as 
its high toxicity. 

It has now surprisingly been discovered that certain novel 
derivatives of rapamycin (the Novel Compounds) have an improved 
pharmacologic profile over rapamycin and exhibit greater stability 
and bioavailability. The Novel Compounds are compounds having the 
structure of Formula I: 

wherein 

N 

. x sl_ 
~0 

~~OH 
. 1T 0 0.....-

12 

X is (H,H) or 0; 

18 20 

'/" 
19 

Y is (H,H), (H,OH), or 0; and 

22 
23 

'/"' 
21 

-

R1 and R2 are independently selected from 

y 
(I) 

24 

H, alkyl, thioalkyl, arylalkyl, hydroxyalkyl, 
dihydroxyalkyl, alkoxyalkyl, acyloxyalkyl, carbalkoxyalkyl, 
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aminoalkyl, alkylaminoalkyl, allyl and R3
3 Si where each Rl 

is-independently selected from H, methyl, ethyl, isopropyl, 
!-butyl, and phenyl; wherein ·"alk-" or "alkyl" refers to 
C1 _ 6 alkyl, branched or linea~preferably C1 _ 3 alkyl, in 
which the carbon chain may be optionally interrupted by an 
ether (-0-) linkage; and 

provided that where X is 0, then either Y is other than 0, or R1 

or R2 is other than H; and 

provided that where R1 or R1 and R2 are R3
3 Si, X and Y are not 

both 0. 

Among the preferred groups of Novel Compounds are 

a) 9-deoxorapamycins where X is (H,H), Y is (H,H), (H,OH) or 0, 
and R1 and R2 are independently selected from H, alkyl, allyl, 
arylalkyl, hydroxyalkyl and carbalkoxyalkyl; 

b) 26-dihydro-rapamycins where X is 0 or (H,H), Y is (H,OH), 
and R1 and R2 are independently selected from H, alkyl, allyl, 
arylalkyl, hydroxyalkyl and carbalkoxyalkyl; and 

c) 40-0-substituted and 28,40-0,0-disubstituted rapamycins where 
X is 0 or (H,H), Y is (H,H), (H,OH) or 0, and R1 and R2 are 
independently selected from alkyl, allyl, arylalkyl, hydroxyalkyl and 
carbalkoxyalkyl. 

The most preferred Novel Compounds are 

1. 9-Deoxorapamycin (X=H,H; Y=O; R1 =R2=H). 

2. 26-Dihydro-rapamycin (X=O; Y=H,OH; R1 =R2=H). 

3. 9-Deoxo-26-dihydro-rapamycin (X=H,H; Y=H,OH; R1 =R2=H). 
4. 40-0-Carbethoxymethyl-rapamycin (X=Y=O; R1 =CH2COOCH2CH3 ; R2=H). 
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5. 40-0-Carbethoxymethyl-9-deoxorapamycin (X=H,H; Y=O, 

R1 =CH2COOCH2CH3, R2=B). 

6. 40-0-Benzyl-rapamycin (X=Y=O; R1 =CH 2C6 H5 ; R2=B). 

7. 40-0-Allyl-rapamycin (X=Y=O; R1 =CB2 CHCH2; R2=H). 
8. 40-0-(2-Hydroxyethyl)-rapamycin (X=Y=O; R1 =CH 2 CH20H, R2=H). 

The 9-deoxorapamycin compounds are produced by reducing a 
rapamycin using hydrogen sulfide, e.g. as described in Example 1, 
by reacting rapamycin with-diphenyldiselenide and tributylphosphine 
or by other suitable reduction reaction. 

The 26-dihydro-rapamycins are produced by reducing rapamycins or 
9-deoxorapamycins from keto to hydroxy at C26 by a mild reduction 
reaction, such as a borohydride reduction reaction, e.g., as 
described in Example 2. 

0-substitutions at C40 are accomplished by reacting the compound 
with a radical attached to a leaving group under acidic or neutral 
conditions, e.g., as described in Example 3. Further modi~ications 
are possible. For example, where the substituent at C40 is allyl, 
the isolated, monosubstituted double bond of the allyl moiety is 
highly amenable to further modification. 0-substitutions at C28 are 
accomplished in the same manner, but with prior protection at C40. 

The Novel Compounds are particularly useful for the following 
conditions: 

a) Treatment and prevention of organ or tissue transplant
rejection, e.g. for the treatment of recipients of e.g. heart, lung, 
combined heart-lung, liver, kidney, pancreatic, skin or corneal 
transplants. They are also indicated for the prevention of 
graft-versus-host disease, such as following bone marrow 
transplantation. 

' l 
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b) Treatment and prevention of autoimmune disease and of 

inflammatory conditions, in particular inflammatory conditions with 

an aetiology including an autoimmune component such as arthritis (for 

example rheumatoid arthritis, arthritis chronica progrediente and 

arthritis deformans) and rheumatic diseases. · Specific autoimmune 
diseases for which the compounds of the invention may be employed 

include, autoimmune haematological disorders (including e.g. haemo

lytic anaemia, aplastic anaemia, pure red cell anaemia and idiopathic 

thrombocytopaenia), systemic lupus erythematosus, polychondritis, 

sclerodoma, Vegener granulamatosis, dermatomyositis, chronic active 

hepatitis, myasthenia gravis, psoriasis, Steven-Johnson syndrome, 

idiopathic sprue, autoimmune inflammatory bowel disease (including 

e.g. ulcerative colitis and Crohn's disease) endocrine 

ophthalmopathy, Graves disease, sarcoidosis, multiple sclerosis, 

primary billiary cirrhosis, juvenile diabetes (diabetes mellitus type 

I), uveitis (anterior and posterior), keratoconjunctivitis sicca and 

vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic 

arthritis, glomerulonephritis (with and without nephrotic syndrome, 

·e.g. including idiopathic nephrotic syndrome or minimal change 

nephropathy) and juvenile dermatomyositis. 

c) Treatment. and prevention of asthma. 

' d) Treatment of multi-drug resistance (MDR). The Novel 

Compounds suppress P-glycoproteins (Pgp), which are the membrane 

transport molecules associated with MDR. MDR is particulary 

problematic in cancer patients and AIDS patients who will not respond 

to conventional chemotherapy because the medication is pumped out of 

the cells by Pgp. The Novel Compounds are therefore useful for 

enhancing the efficacy of other chemotherapeutic agents in.the 

treatment and control of multidrug resistant conditions such as 

multidrug resistant cancer or multidrug resistant AIDS. 
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The Novel Compounds are also useful in treating proliferative 
disorders, e.g. tumors, hyperproliferative skin disorder and the 
like, and in treat~ng fungal injections. 

The pharmacological activity of the Novel Compounds are 
demonstrated in, e.g., the following tests: 

1. Mixed lymphocyte reaction (MLR) 

The Mixed Lymphocyte Reaction was originally developed in 
connection with allografts, to assess the tissue compatability 
between potential organ donors and recipients, and is one of the best 
established models of immune reaction in vitro. A murine model MLR, 
e.g., as described by T.Meo in "Immunological Methods", L. Lefkovits 
and B. Peris, Eds., Academic Press, N.Y. pp. 227-239 (1979), is used 
to demonstrate the immunosupressive effect of the Novel Compounds. 
Spleen cells (0.5 x 106 ) from Balb/c mice (female, 8-10 weeks) are 
co-incubated for 5 days with 0.5 x 106 irradiated (2000 rads) or 
mitomycin C treated spleen cells from CBA mice (female, 8-10 weeks). 
The irradiated allogeneic cells induce a proliferative response in 
the Balb/c spleen cells which can be measured by labeled precursor 
incorporation into the DNA. Since the stimulator cells are irradiated 
(or mitomycin C treated) they do not respond to the Balb/c cells with 
proliferation but do retain their antigenicity. The 
antiproliferative effect of the Novel Compounds on the Balb/c cells 
is measured at various dilutions and the concentration resulting in 
50% inhibition of cell proliferation (IC50 ) is calculated. The 
inhibitory capacity of the test sample may be compared to rapamycin 
and expressed as a relative IC50 (i.e. IC50 test sample/IC50 

rapamycin). 
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2. IL-6 mediated proliferation· 

The capacity of the Novel Compounds to interfere with growth 

factor associated signalling pathways is assessed using an 

interleukin-6 (IL-6)-dependent mouse hybridoma cell line. The assay 

is performed in 96-well microtiter plates. 5000 cells/well are 

cultivated in serum-free medium (as described by M. H. Schreier and 

R. Tees in Immunological Methods, I. Lefkovits and B. Pernis, eds., 

Academic Press 1981, Vol. II, pp. 263-275), supplemented with 1 ng 

recombinant IL-6/ml. Following a 66 hour incubation in the absence 

or presence of a test sample, cells are pulsed with 1 pCi 
(3-H)-thymidine/well for another 6 hours, harvested and counted by 

liquid scintillation. (3-H)~thymi~ine incorporation into DNA 

correlates with the increase in cell number and is thus a measure of 

cell proliferation. A dilution series of the test sample allows the 

calculation of the concentration resulting in 50% inhibition of cell 

proliferation (IC50 ). The inhibitory capacity of the test sample may 

be compared to rapamycin and expressed as a relative IC50 (i.e. IC50 

test sample/IC50 rapamycin). 

3. Macrophilin binding assay 

Rapamycin and the structurally related immunosuppressant, 

FK-506, are both known to bind in vivo to macrophilin-12 (also known 

as FK-506 binding protein or FKBP-12), and this binding is·thought to 

be related to the immunosuppressive activity of these compounds. 

The Novel Compounds also bind strongly to macrophilin-12, as is 

demonstrated in a competitive binding assay. 

In this assay, FK-506 coupled to BSA is used to coat microtiter 

wells. Biotinylated recombinant human macrophilin-12 (biot-MAP) is 

allowed to bind in the presence or absence of a test sample to the 

immobilized FK-506. After washing (to remove non-specifically bound 

macrophilin), bound biot-MAP is assessed by incubation with a 
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streptavidin-alkaline phosphatase conjugate,.followed by washing and~ 
subsequent addition of p-nitrophenyl phosphate as a substrate. The 
read-out is the OD at 405nm. Binding of a test sample to biot-MAP 
results in a decrease in the amount of biot-MAP bound to the FK-506 
and thus in a decrease in the 00405. A dilution series of the test 
sample allows determination of the concentration resulting in 50% 
inhibition of the biot-MAP binding to the immobilized FK-506 (IC50 ). 

The inhibitory capacity of a test sample is compared to the IC50 of 
free FK-506 as a standard and expressed as a relative ICso (i.e., 
IC50 -test sample/ IC50 -free FK-506). 

4. Localised Graft-Versus-Host (GvH) Reaction 

In vivo efficacy of the Novel Compounds is proved in a suitable 
animal model, as described, e.g., in Ford et al, TRANSPLANTATION 10 
(1970) 258. Spleen cells (1 x 107 ) from 6 week old female 

Vistar/Furth (VF) rats are injected subcutaneously on day 0 into the 
left hind-paw of female (F344 x VF)F1 rats weighing about lOOg. 
Animals are treated for 4 consecutive days and the popliteal lymph 
nodes are removed and weighed on day 7. The difference in weight 
between the two lymph nodes is taken as the parameter for evaluating 
the reaction. 

5. Kidney Allograft Reaction in Rat 

One kidney from a female fisher 344 rat is transplanted onto the 
renal vessel of a unilaterally (left side) nephrectomised VF 
recipient rat using an end-to-end anastomosis. Ureteric anastamosis 
is also end-to-end. Treatment commences on the day of 
transplantation and is continued for 14 days. A contralateral 
nephrectomy is done seven days after transplantation, leaving the 
recipient relying on the performance of the donor kidney. Survival 
of the graft recipient is taken as the parameter for a functional 
graft. 
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6. Experimentally Induced Allergic Encephalomyelitis (EAE) in Rats 

Efficacy of the Novel Compounds in EAE is·measured, e.g., by the 
procedure described in Levine & Yenk, AMER J PATH 47 (1965) 61; 
McFarlin et al, J IMMUNOL 113 (1974) 712; Borel, TRANSPLANT. & CLIN. 
IMMUNOL 13 (1981) 3. EAE is a widely accepted model for multiple 
sclerosis. Male Yistar rats are injected in the hind paws with a 
mixture of bovine spinal cord and complete Freund's adjuvant. 
Symptoms of the disease (paralysis of the tail and both hind legs) 
usually develop within 16 days. The number of diseased animals as 
well as the time of onset of the disease are recorded. 

7. Freund's Adjuvant Arthritis 

Efficacy against experimentally induced arthritis is shown using 
the procedure described, e.g., in Yinter & Nuss, ARTHRITIS & 
RHEUMATISM 2_ (1966) 394; Billingham & Davies, .HANDBOOK OF 
EXPERIMENTAL PHARMACOL (Vane & Ferreira Eds, Springer-Verlag, Berlin) 
50/II (1979) 108-144. OFA and Yistar rats (male.or female, 150g body 
weight) are injected i.e. at the base of the tail or in the hind paw 
with 0.1 ml of mineral oil containing 0.6 mg of lyophilised 
heat-killed Mycobacterium smegmatis. In the developing arthritis 
model, treatment is started immediately after the injection of the 
adjuvant (days 1 - 18); in the established arthritis model treatment 
is started on day 14, when the secondary inflammation is well 
developed (days 14-20). At the end of the experiment,. the swelling 
of the joints is measured by means of a micro-caliper. ED50 is the 
oral dose in mg/kg which reduces the swelling (primary or secondary) 
to half of that of the controls. 
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8. Antitumor and MDR activity 

The antitumor activity of the Novel Compounds and their ability 
to enhance the perfomance of antitumor agents by alleviating 
mult~drug resistance is demonstrated, e.g., by administration of an 
anticancer agent, e.g., colchicine or etoposide, to multidrug 
resistant cells and drug sensitive cells in vitro or to animals 
having multidrug resistant or drug sensitive tumors or infections, 
with and without co-administration of the Novel Compounds to be 
tested, and by administration of the Novel Compound alone. 

Such in vitro testing is performed employing any appropriate 
drug resistant cell line and control (parental) cell line, generated, 
e.g. as described by Ling et al., J. Cell. Physiol. 83,_ 103-116 
(1974) and Bech-Hansen et al. J. Cell. Physiol. 88, 23-32 (1976). 
Particular clones chosen are the multi-drug resistant (e.g. 
colchicine resistant) line CHR (subclone CSS3.2) and the parental, 
sensitive line AUX Bl (subclone-ABl Sll). 

In vivo anti-tumor and anti-MDR activity is shown, e.g., in mice 
injected with multidrug resistant and drug sensitive cancer cells. 
Ehrlich ascites carcinoma (EA) sub-lines resistant to drug substance 
DR, VC, AM, ET, TE or CC are developed by sequential transfer of EA 
cells to subsequent generations of BALB/c host mice in accordance 
with the methods described by Slater et al., J. Clin. Invest,.70, 
1131 (1982). 

· Equivalent results may be obtained employing the Novel Compounds 
test models.of comparable design, e.g. in vitro, or employing test 
animals infected with drug-resistant and drug sensitive viral 
strains, antibiotic (e.g. penicillin) resistant and sensitive 
bacterial strains, anti-mycotic resistant and sensitive fungal 
strains as well as drug resistant protozoal strains, e.g. Plasmodial 
strains, for example naturally occurring sub-strains of Plasmodium 
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falciparum exhibiting accquired chemotherapeutic, anti-malarial drug 

resistance. 

9. Dosage forms 

The Novel Compounds are utilized by administration of a 

pharmaceutically effective dose in pharmaceutically acceptable form 
to a subject in need of treatment. Appropriate dosages of the Novel 
Compounds will of course vary, e.g. depending on the condition to be 

treated (for example the disease type or the nature of resistance), 
the effect desired and the mode of administration. 

In general however satisfactory results are obtained on 

administration orally at dosages on the order of from 0.05 to 5 or up 
to 10mg/kg/day, e.g. on the order of from 0.1 to 2 or up to 7.5 

mg/kg/day administered once or, in divided doses 2 to 4x per day, or 

on administration parenterally, e.g. intravenously,· for example by 

i.v. drip or infusion, at dosages on the order of from 0.01 to 2.5 up 

to 5 mg/kg/day, e.g. on the order of from 0.05 or 0.1 up to 1.0 

mg/kg/day. 

Suitable daily dosages for patients are thus on the order of 

500 mg p.o., e.g. on the order of from 5 to 100 mg p.o., or on the 

order of· from 0.5 to 125 up to 250 mg i.v., e.g. on the order of from 

2.5 to 50 mg i.v •• 

Alternatively and even preferably, dosaging is arranged in 

patient specific manner to provide pre-determined trough blood 

levels, e.g. as determined by RIA technique. Thus patient dosaging 

may be adjusted so as to achieve regular on-going trough blood levels 

as measured by RIA on the order of from 50 or 150 up to 500 or 

lOOOng/ml, i.e. analogously to methods of dosaging currently employed 

for Ciclosporin immunosuppressive therapy. 
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The Novel Compounds are administered by any conventional route,~ 
in particular enterally, e.g. orally, for example in the form of 
solutions for drinking, tablets or capsules or parenterally, for 
e~ample in the form of injectible solutions or suspensions. Suitable 
unit dosage forms for oral administration comprise, e.g. from 1 to 50 
mg of a compound of the invention, usually 1 to 10 mg. 
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EXAMPLES: 

In the following examples, characteristic spectroscopic data is 
given to facilitate identification. Peaks which do not differ 

significantly from rapamycin are not included. Biological data is 

expressed as a relative IC50 , compared to rapamycin in the case of 

the MLR and IL-6 mediated proliferation assays, and to FK-506 in the 
macrophilin binding assay. A higher IC50 correlates with lower 

binding affinity. 

EXAMPLE 1 - 9-deoxorapamycin 

A stream of hydrogen sulfide is passed at room temperature 

through a stirred solution of 3.2 g (3.5 mmol) of rapamycin in 50 ml 
pyridine and 2.5 ml DMF. The solution turns from colorless to 
yellow. After two hours, the introduction of hydrogen sulfide is 

stopped and stirring is continued for five days, during which time 

the solution turns gradually orange. ·· TLC and HPLC analysis verifies 

complete consumption of the starting material and the presence of a 

single new compound. The solution is purged with nitrogen for one 

hour and concentrated under reduced pressure. The residue is taken 

up in ethyl acetate, washed with cold lN HCl solution (3x), saturated 
sodium bicarbonate solution and saturated brine. The organic layer 

is dried over anhydrous sodium sulfate and filtered and concentrated 

under reduced pressure. The residue is taken up in ether and the 

precipitated sulfur is filtered off. Concentration of the ethereal 

solution followed by column chromatography on silica gel (10:4:1 

CH 2 Cl 2 /i-Pr2 0/MeOH) yields 9-deoxorapamycin as a colorless foam. 

The identity of the product is confirmed by nuclear magnetic 

resonance spectroscopy (NMR), mass spectrometry (MS), and/or infrared 

spectrosopy (IR), and is found to exhibit the following 

characteristic physical data: 
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1H NMR (CDCL3) 6 1.61 (3H,d,J =1Hz, C17-CH3), 1.76 (3H,d,J = 
1.2 Hz,C29-CH3), 2.42 (lH,d,J = 14.5 Hz, H-9), 2.74 (lH,d,J = 14.5 
Hz, H-9), 3.13 (3H,s,C16-0CH3) 3.5 (3H,s,C27-0CH3), 3.40 
(3H,s,C39-0CH3), 5.40 (lH,d,J = 10 Hz, B-30), 5.57 (1B,dd,J1 = 8.6 
Hz, J 2 =15Hz, H-22), 5.96 (lH,d,J a 9Hz, H-18), 6.09 (lB,d,J a 1.7 
Hz, 10-0H), 6.15 (1H,dd,J1 = 10Hz, J 2 = 15Hz, H-21), 6.37 (1H,dd,J1 

1.5 Hz, J 2 = 5 Hz, H-19), 6.38 (lH,J = 9.5 Hz, B-20). 

13 C NHR (CDC13) 6 38.5 (C-9), 98.0 (C-10), 170.7 (C-1), 173.0 
(C-8), 208.8 (C-32), 216.9 (C-26). 

HS(FAB) m/z 922 8[H+Na+]), 899 (H+), 881 ([H-H20]+), 868 
([H-OCH3]+), 850 ([H-(H20+0CH3)]+). 

IR (major peaks)(cm- 1) 987, 1086, 1193, 1453, 1616, 1717, 1739, 
3443. 

HLR - rel. IC5 o = 14 

IL-6 mediated proliferation - rel. IC50 = 9 
Hacrophilin binding - rel. IC50 = 1 

EXAMPLE 2 - 9-Deoxo-26-dihydro-rapamycin 

To a stirred solution of 421 mg (1.6 mmol) of 
tetramethylammonium triacetoxyborohydride in 2 ml of acetonitrile is 
added 2 ml of acetic acid. The resulting mixture is stirred for 30 
minutes at room temperature and cooled to -35°C. At this temperature 
a solution of 180 mg (0.2 mmol) of 9-deoxo-rapamycin in 1 ml of 
acetonitrile is added and the resulting mixture is allowed to stir 
fo~ 24 hours. The mixture is quenched with a saturated 

sodium potassium tartrate solution and allowed to warm to room 
temperature. Stirring is continued until both layers were clear and 
ethyl acetate is added. The layers are separated and the aqueous 
layer is extracted twice with ethyl acetate. The resulting organic 
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solution is washed once with a 10% sodium bicarbonate solution and 

twice with saturated brine, then dried over anhydrous sodium sulfate, 

filtered and concentrated under reduced pressure. The residue is 

purified by column chromatography on silica gel (90:10 AcOEt-hexane) 

to afford the title compound as colorless foam, having the following 

characteristic spectroscopic data: 

1 H NMR (CDC13 ) (major isomer) o.9 (3H,d,J = 6.9 Hz, CH~), 0.93 

(3H,d,J 6.9 Hz, CHCH 3 ), 1.00 (3H,d,J = 6.9 Hz CHCH 3 ), 1.07 --- ---
(3H,d,J = 6.9 Hz, CHCH 3 ), 1.17 (3H,d,J = 6.9 Hz, CHCH 3 ), 1.61 --- ---
(3H,d,J =1Hz, C17-CH 3 ), 1.73 (3H,d,J = 1.2 Hz, C29-CH 3 ), 2.43 

(1H,dd,J = 4.1 and 16.0 Hz, H-33), 2.46 (lH,d,J = 13.8 Hz, H-9), 2.58 

(1H,m,H-25), 2.77 (1H,d,J = 13.8 Hz, H-9), 2.82 (1H,dd,J = 8.3 and 

16.0 Hz, H-33), 3.17 (1H,dd,J = 4.1 and 9.2 Hz, H-27), 3.61 

(2H,m, H-14 and H28), 5.19 (1H,ddd,J = 4.1, 4.6 and 8.3 Hz, H-34), 

5.49 (1H, broad d,J = 5.0 Hz, H-2), 5.56 (lH,d,J = 9.1 Hz, H-30), 

5.75 (1H,dd,J = 6.9 and 14.7 Hz, H-22), 5.76 (1H,s,10-0H), 5.99 

(1H,broad d,J = 9.2 Hz, H-18), 6.10 (lH,m,H-21), 6.36 (2H,m,H-19 and 

H-20); 

MS (FAB) m/z 924 ([M + Na]), 852 ([M-(H2 0 + CH3 0)]+). 

MLR - rel. IC50 = 134 

IL-6 mediated proliferation - rel. IC50 = 78 

Macrophilin binding - rel. IC50 = 47 

EXAMPLE 3 26-dihydro-rapamycin 

This is prepared as for Example 2, using· rapamycin 'in place of 

9-deoxorapamycin. The product has the following·characteristic· 

spectroscopic data: 
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'' C-NMR (CDC13 ) (major isomer) d - 208.3 (C-32); 194.0 (C-9); 169.~ 
(C-1); 166.6 (C-8); 140.9 (C-22); 136.5 (C-29); 136.2 (C-17); 133.5 
(C-20); 129.1 (C-21); 128.7 (C-18); 126.2 (C-30); 125.3 (C-19); 98.6 
(C-10); 84.4 (C-39); 83.9 (C-16; 81.6 (C-27); 75.4 (C-34); 74.3 
(C-28); 73.9 (C-40); 72.9 (C-26); 67.4 (C-14); 59.1 (27-0£83); 56.6 
(39-0£83); 55.9 (16-0£83); 51.3 (C-2); 46.8 (C-31); 44.3 (C-6); 40.4 
(C-33); 40.4 (C-25); 39.5 (C-24); 38.8 (C-15); 38.0 (C-36); 34.3 
(C-23); 34.2 (C-38); 33.5 (C-11); 33.3 (C-37); 33.2 (C-35); 31.5 
(C-42); 31.3 (C-41); 30.9 (C-13); 27.1 (C-12); 27.0 (C-3); 25.2 
(C-5); 21.4 (23-£83); 20.7 (C-4); 17.3 (11-£83); 16.1 (31-fH3); 15.9 
(35-£83); 14.4 (25-£83); 14.2 (29-£83); 10.3 (17-£83)• 

MS (FAB) m/z 884 (M-OCH3 , 35%); 866 (M-[OC83 + 820], 100%; 848 
(M-[OCH3 + 2 H20], 40%). 

Macrophilin binding- rel. IC50 = 1.7 
MLR - rel. IC50 = 1 

IL-6 mediated proliferation - rel. IC50 = 7.5 

EXAMPLE 4 - 40-0-Carbethoxymethyl-rapamycin 

To a stirred, cooled (0°C) solution of 183 mg (0.200 mmol) of 
rapamycin and 4 mg (8 ~mol 4 mol% of dirhodium tetraacetate dihydrate 
in 2 ml of C82Cl 2 is added over 15 min. a solution of 46 ~1 
(0.219 mmol 2.2 eq.) of ethyl diazoacetate in 0.5 ml of C82Cl2• The 
resulting mixture is stirred for 1 hour at 0°C and for 30 more min. 
at room temperature, before being diluted with AcOEt and quenched 
with 1 N aqueous 8Cl. The layers are separated and the aqueous layer 
is extracted twice with AcoEt. The combined organic solution is 
washed with 10% aqueous Na8C03 , dried over sodium sulfate, filtered 
and concentrated. The residue is purified by column chromatography on 
silica gel (40:60 hexane-AcOEt) to give 40-0-carbethoxymethyl
-rapamycin as a colorless, amorphous solid, which exhibits the 
following characteristic spectroscopic data: 
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lH NMR (CDC13) o 1.28 (3H,t,J = 6.9 Hz, C02CH2CH3), 3.15 (2H,m,H-39 

and H-40), 4.19 (2H,q,J = 6.9 Hz, C02CH2CH3), 4.29 (2H,S,OCH2C02CH3), -- --
5.42 (1H,d,J = 9.7 Hz, H-30), 5.54 (1H,dd,J = 9.2 and 15.2 Hz, H-22), 

5.97 (1H,d,J = 9.7 Hz, H-18), 6.13 (1H,dd,J = 10.0 and 15.2 Hz, 

H-21), 6.30 (1H,dd,J = 10.0 and 14.7 Hz, H-20), 6,38 (1H,dd,J = 9.7 

and 14.7 Hz, H-19); MS (FAB) 1022 ([M + Na]+), 968 ([M-OCH3]+), 950 

([M-(OCH3 + H20))+). 

Macrophilin binding - rel. IC50 = 0.6 

MLR - rel. IC50 = 23 

IL-6 mediated proliferation - rel. IC 50 = 10 

EXAMPLE 5 - 40-0-Carbethoxymethyl-9-deoxo-rapamycin 

Prepare as for Example 4, using 9-deoxorapamycin in place of 

rapamycin. The product is a colorless, amorphous solid having the 

following characteristic spectroscopic data: 

lH NMR (CDC13) o 1.21 (3H,t,J = 6.9 Hz,C02 CH2 CH~), 2.36 

(1H,d,J = 13.8 Hz,,H-9), 2.67 (1H,d,J = 13.8 Hz, H-9), 3.10 

(2H,m,H-39 and H-40), 4.13 (2H,q,J = 6.9 Hz, C02 CH~CH3 ), 4.23 

(2H,s,OCH~C02 CH2 CH3 ), 5.33 (1H,d,J = 9.7 Hz, H-30), 5.53 

(1H,dd,J = 8.6 and 15.1 Hz, H-22), 5.88 (1H,m,H-18), 6.08 

(1H,m,H-21), 6.31 (2H,m,H-19 and H-20); MS (FAB) 1008 ([M + Na+]), 

9 36 ( [ M - ( H 2 0 + OCH 3 ) ] + )'. 

Macrophilin binding- rel. IC50 =,19 

MLR - rel. IC 50 = 155 

IL-6 mediated proliferation - rel. IC50 412 

Par Pharm., Inc. 
Exhibit 1002 

Page 320



• • 
- 18 - Case 100-7932 

EXAMPLE 6 40-0-Benzyl-rapamycin •• 
A solution of 183 mg (0.200 mmol) of rapamycin in 0.7 ml of 

CH~Cl 2 was diluted with 1.4 ml of cyclohexane. To this solution is 
added 75 ~1 (0.402 mmol 2 eq.). of benzyl trichloroacetimidate, 
followed by 2.6 ~1 (29 ~mol 15 mol%) of trifluoromethanesulfonic 
acid. A small amount of brown precipitate is formed, then gradually 
dissolved, the reaction mixture turning yellow. After 3 hours the 
mixture is diluted with AcOEt and quenched with 10% aqueous NaHC0 3 • 

The layers are separated and the aqueous layer is extracted twice 
with AcOEt. The combined organic solution is washed with 10% aqueous 
NaHC0 3 and saturated brine, then dried over anhydrous sodium sulfate, 
filtered and concentrated. The residue is purified by column 
chromatography on silica gel (50:50 hexanes-AcOEt) to afford 
40-0-benzyl-rapamycin as a.colorless solid having the following 
characteristic spectroscopic data: 

1 H NMR (CDC1 3 ) ~ 3.24 (1H,mH-39), 4.65 and 4.71 
(2H,AB,J = 11.5 Hz,PhCH2 ), 7.22-7.38 (SH,M,aromatic protons); MS 
(FAB) 1026 (M + Na]+), 972 ([M- OCH3 ]+), 954 ([M- OCH 3 + H2 0)]+). 

Macrophilin binding - rel. IC50 = 1.8 
IL-6 mediated proliferation - rel. IC50 = 10 

ExAMPLE 7 40-0-Allyl-rapamycin 

To a stirred cooled (-78°C) solution of 0.33 ml (2.01 mmol) of 
triflic anhydride in 10 ml of CH 2 Cl 2 is slowly added a solution of 
0.14 ml (2.06 mmol) of allyl alcohol and 0.42 g (2.04 mmol) of 
2,6-Di-t-butyl-4-methyl-pyridine in 5 ml of CH2 Cl 2 • The resulting 
greenish solution is stirred for 1.5 hour and a solution of 915 mg 
(1.00 mmol) of rapamycin and 0.42 g (2.04 mmol) of 2,6-Di-t-butyl-4-
methyl-pyridine in 5 ml of CH2 Cl 2 is added. Stirring is continued for 
0.5 hour at -78°C and then the mixture is warmed to room temperature. 
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After one more hour of stirring the mixture is quenched with 

saturated sodium bicarbonate solution and the layers are separated. 

The aqueous layer is extracted twice with AcOEt. The combined organic 

solution is washed with saturated sodium bicarbonate solution and 

brine, dried over sodium sulfate, filtered and concentrated. The 

resulting green oil is purified by column chromatography on silica 

gel (hexanes-AcOEt 60:40) to afford 40-0-allyl-rapamycin as a 

colorless, amorphous solid having the following characteristic 

spectroscopic data. 

1 HNHR (CDC13)o 3.05 (1H,m,H-39), 3.15 (1H,m,H-40), 4.13 (2H, broad d, 

OCH~CH=CH2 ), 5.14 (2H,m,H-34 and OCH2 CH=CH~), 5.27 (2H,m,H-2 

and OCH2 CH=CH~), 5.92 (2H,m,H-18 and OCH2CH=CH2); HS (FAB) 976 ([H + 

NA]+), 922 ([H-OCH3]+), 904 ((M-(OCH3 + H20)]+). 

Hacrophilin binding - rel. IC50 = 1 

IL-6 mediated proliferation - rel. IC 50 = 8 

EXAMPLE 8 - 40-0-(2-Hydroxyethyl)-rap!mfcin 

To a stirred, cooled (0°C) solution of 1.05 g (6 mmol) of 

mono-TBS-ethyleneglycol and 2.46 g (12 mmol) of 

2,6-di-t.-Bu-4-He-pyridine in 25 ml of CH2Cl2 is added 1~2 ml (6.6 

mmol) of triflic anhydride. The resulting mixture is stirred for 1 

hour at 0°C and quenched with 1N aqueous sodium bicarbonate. The 

layers are separated and the aqueous layer is extracted twice with 

AcOEt. The combined organic solution is washed with aqueous sodium 

bicarbonate and sat. brine, dried over anhydrous sodium sulfate, 

filtered and concentrated. The green, oily residue is taken up in 50 

ml of toluene and 3.08 g (15 mmol) of 2,6-di-!-butyl-4-methyl 

pyridine is added, followed by 2.3 g (2.5 mmol) of rapamycin. The 

resulting solution is heated to 70°C and stirred for 2 days at this 

temperature. The mixture is then cooled to room temperature and 

quenched with 1N aqueous sodium bicarbonate solution. The layers are 

separated and the aqueous layer is extracted three times with AcOEt. 
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The combined organic layers are washed with 1N aqueous sodium 
bicarbonate and saturated brine, dried over anhydrous sodium sulfate, 
filtered and concentrated. The resulting green oil is purified by 
column chromatography on silica gel (60:40-hexane-AcOEt) to afford 
40-0-(2-t-butyldimethylsilyloxy)ethyl-rapamycin as a light brown, 
amorphous solid. 

To a stirred, cooled (0°C) solution of 786 mg (0.73 mmol) of 
40-0-(2-t-butyldimethylsilyloxy)ethyl-rapamycin in 20 ml of 
acetonitrile is added 2 ml of HF-pyridine complex. This mixture is 
stirred at 0°C for 1 hour and quenched with 1N aqueous sodium 
bicarbonate. The aqueous solution is extracted three times with 
AcOEt. The resulting organic phase is washed with aqueous 1N sodium 
bicarbonate, cold 1N HCl and saturated brine, dried over sodium 
sulfate, filtered and concentrated. The brown residue is purified by 
column chromatography on silica gel (10:90 hexane-AcOEt) to afford 
40-0-hydroxyethyl-rapamycin as a colorless, amorphous solid, having 
the following characteristic spectroscopic data: 

1 H NMR (CDC13) & 3.07 (1H,m,H-39), 3.12 (3H,s,C16-0CH3), 3.16 
(1H,m,H-16), 3.32 (4H,s,C27-0CH3 and H-31), 3.43 (4H,s,C39-0CH3 and 
H-6 ax), 3.56 (2H,m,1H of O~CH2 0 and H-6 eq), 3.66 (3H,m,2H of 
OCH 2 CH 2 0 and H-40), 3.73 (2H,m,1H of OCH2CH2 0 and H-27), 3.84 --- ---
(1H,m,H-14); MS (FAB) m/z 980 ([M+Na]+), 926 ([M-OCH3]+), 908 
([M-(H20+0CH3)+]). 

Macrophilin binding - rel. IC50 = 0.9 
IL-6 mediated proliferation - rel. IC50 0.5 
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CLAIMS 

1. A compound of Formula I 

- 4 -::- 33 

5 ~-;)~34 
0 0 

N 

· x~sl o 
9 0 

• ~OH 
~"""--

11 ° 0--

18 

wherein 

20 

'/-"" 
19 

24 

(I) 

X is (H,H) or 0; 

Y is (H,H), (H,OH), or 0; and 

Rl and R2 are independently selected from . 

H, alkyl, thioalkyl, arylalkyl, hydroxyalkyl, 

dihydroxyalkyl, alkoxyalkyl, acyloxyalkyl, 

carbalkoxyalkyl, amino, alkylamine, aminoalkyl,

alkylaminoalkyl, allyl and R3 3 Si where each R3 is 

independently selected from H, methyl, ethyl, isopropyl, 

.,!-butyl, and phenyl; wherein "alk-" or "alkyl" refers to 

C1 _ 6 branched or linear alkyl in which the carbon chain may 

be optionally interrupted by an ether (-0-) linkage;. 
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provided that where X is 0, then either Y is other than 
or R2 is other than H; and 

~ ~\ 
0, orR--

provided that where R1 or R1 and R2 are R3
3 Si, X and Y are not 

both o. 

2. A compound according to claim 1 wherein 

a) X is (H,H), Y is (H,H), (H,OH) or 0, and R1 and R2 are 
independently selected from H, alkyl, allyl, arylalkyl, 
hydroxyalkyl and carbalkoxyalkyl; or 

b) X is 0 or (H,H), Y is (H,OH), and R1 and R2 are 
independently selected from H, alkyl, allyl, arylalkyl, 
hydroxyalkyl and carbalkoxyalkyl; or 

c) X is 0 or (H,H), Y is (H,H), (H,OH) or 0, and R1 and R2 are 
independently selected from alkyl, allyl, arylalkyl, 
hydroxyalkyl and carbalkoxyalkyl. 

3. A compound according to claim 2 selected from: 

9-Deoxorapamycin, 

26-Dihydro-rapamycin, 

9-Deoxo-26-dihydro-rapamycin, 
40-0-Carbethoxymethyl-rapamycin, 
40-0-Carbethoxymethyl-9-deoxorapamycin, 
40-0-Benzyl-rapamycin, 

40-0-Allyl-rapamycin, and 

40-0-(2-Hydroxyethyl)-rapamycin. 

4. A compound according to any one Qf claims 1-3 for use as a 
pharmaceutical. 
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5. A pharmaceutical composition comprising a compound according to 
any one of claims 1-3 together ·wi th-,a-'pharmaceutically acceptable 
diluent or carrier. 

6. Use of a compound according to claims 1-3 in the manufacture of a 
medicament for treating or preventing any .. of the following 
conditions: 

-- - - . --

(i) autoimmune disease, 

(ii) allograft rejection, 

(iii) graft vs. host disease, 

(iv) asthma, 

(v) multidrug resistance, -

(vi) tumors or hyperproliferative disorders, or 

(vii) fungal infections. 

7. Novel products, processes, and utilities substantially as 
described herein. 
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ABSTRAcr 

Novel derivatives of rapamycin, particularly 9-deoxorapamycins, 

26-dihydro-rapamycins, and 40-0-substituted and 28,40-0,0-di

substituted rapamycins, are found to have pharmaceutical utility, 
particularly as an immunosuppressants. 

6300/TH/RT 5818 

06.0ct.1992 Tue 10:10 
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Art Unit 1202 

Examiner: R. Bond 
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IMMUNOSUPPRESSANTS 

CLAIM OF PRIORITY 

Honorable Commissioner of Patents 
and Trademarks 

Washington, D.C. 20231 

Dear Sir: 

In accordance with 35 USC 119 and the International Convention, 
the priority and benefit of the filing date of each of the 
following foreign patent applications mentioned in the 
declaration of this application is hereby claimed: 

GREAT BRITAIN APPLICATION NO. 9221220.8, filed October 9, 1992 

[x]A certified copy of each of the above-mentioned foreign patent 
applications is appended. 

[ ]A certified copy of each of the above-mentioned foreign patent 
applications appears in the file of application Serial No. 

, filed , now , having been filed therein 
on 

SANDOZ CORPORATION 
59 Route 10 
East Hanover, NJ 07936 

Date: October 10,1996 
TOM:mjl 

Respectfully submitted, 

~,.?OJ?/~ 
Thomas 0. McGovern 
Registration No. 25,741 
Agent/Attorney for Applicants 
(201} 503-8480 
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The Patent Office 
Cardiff Road 
Newport PRIORITY DOCUiViCf~,-~--· J 
Gwent REC'D 2 S 0 C T 1993 
NP9 1RH 

WIPO PCT 

I, the undersigned, being an officer duly authorised in 
accordance with Section 62(3) of the Patents and Designs 
Act 1907, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is 
a true copy of the documents as originally filed in 
connection with the Patent application identified therein. 

In accordance with the Patents (Companies Re-registration) 
Rules 1982, if a company named in this certificate and any 
accompanying documents has re-registered under the 
Companies Act 1980 with the same name as that with which 
it was registered immediately before re-registration save 
for the substitution as, or the inclusion as, the last 
part of the name of the words "public limited company" or 
their equivalents in Welsh, references to the name of the 
company in this certificate and any accompanying documents 
shall be treated as references to the name with which it 
is so re-registered. · · 

·In accordance with the rules, the words "public limited 
company" may be replaced by p.l.c., plc, P!L.C. or PLC. 

Re-registration under the Companies Act does not 
constitute a new legal entity but merely -subjects the 
company to certain 'additional company law rules. 

" i. 

Signed (-· ... ·;, 

r . ) 

Date~ J_~r& ¥~Se \'1'13 

An Executive Agency of the Department of lrade and Industry 
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071-438 4700). 

Rule 16 of the Patents Rules 1990 
i e main rule governing the 
completion and filing of this form. 

8 Do not give trading styles, for 

example, 'Trading as XYZ company', 
nationality or former names, for 

example, 'formerly (known as) ABC 
Ltd' as these are not required. 

Warning 
After an application for a Patent has 

been filed, the Comptroller of the 
~tent Office will consider whether 
~bl1cat1on or communication of the 

invention should be prohibited or 
restricted under Section 22 of.the 

Patents Act 1977 and will inform the 
applicant if such prohibition or 

restriction is necessary. Applicants 
resident in the United Kingdom are 

also reminded that under Section 23, 
applications may not be filed abroad 

without written permission unless an 
application has been filed not less 

than 6 weeks previously in the United 
Kingdom for a patent for the same 

invention and either no direction 
prohibiting publication or 

communication has been given, or 
any such direction revoked. 

• 
0 9 OCT 1992 

922122.0.8 

The 
Patent 

Request for grant of a 
Patent 

Office Form 1/77 

0 Title of invention 

1 Please give the title Organic Compounds. 
of the invention 

8 Applicant's details 

0 First or only applicant 

2a If you are applying as a corporate body please give: 

Corporate name SANDOZ LTD. 

Country (and State 
of incorporation, if 
appropriate) 

Switzerland 

Patents Act 1977 

2b If you are applying as an individual or one of a partnership please give in full: 

Surname 

Forenames 

2c In all cases, please give the following details: 

Address 

UK postcode 
(if applicable) 

Country 

ADP number 
(if known) 

35 Lichtstrasse, CH-4002 Basle, 
Switzerland 

Switzerland 

00703207001 

Par Pharm., Inc. 
Exhibit 1002 

Page 332



.U Secc;.d a;tpli.:ant (If &n•1 A 
2d, 2e ar.d 2t'if thel<:- are fJrthu I 2d If yuu ai e aoply'ing a.:; a cc.rporate b~ please give: 

applicants please provide details on a Corporate name 
separate sheet of paper. 

4D An address for service in the 
United Kingdom must be supplied 

Please mark correct box 

3b: If you have appointed an agent, all 
correspondence concerning your 

application will be sent to the agent's 
United Kingdom address. 

Country {and State 
of incorporation, if 
appropriate) 

2e If you are applying as an individual or one of a partnership please give in full: 

Surname 

Forenames 

2f In all cases, please give the following details: 

Address 

UK postcode 
{if applicable) 

Country 

ADP number 
(if known) 
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ORGANIC COMPOUNDS 

This invention comprises novel derivatives of rapamycin having 

pharmaceutical utility, especially as immunosuppressants. 

Rapamycin is a known macrolide antibiotic produced by 

Streptomyces hygroscopicus, having the structure depicted in Formula 

A: 

41 

18 20 

7. 
19 

(A) 

24 

See, e.g., McAlpine, J.B., et al., J. Antibiotics (1991) 44: 688; 

Schreiber, S.L., et al., J. Am. Chem. Soc. (1991) 113: 7433; US 
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Patent No. 3 929 992. Rapamycin is an extremely potent 

immunosuppressant and has also been shown to have antitumor and 
antifungal activity. Its utility as a pharmaceutical, however, is 
restricted by its very low and variable bioavailabiliU' _,a..§. well as 
its high toxicity. 

It has now surprisingly been discovered that certain novel 

derivatives of rapamycin (the Novel Compounds) have an improved 

pharmacologic profile over rapamycin and exhibit greater stability 
and bioavailability. The Novel Compounds are compounds having the 
structure of Formula I: 

41 

- N . x:Jt 9 0 

~~OH· 
1T 0 0--

12 

wherein 

X is (H,H) or 0; 

18 20 

'/" 
19 

Y is (~,H), (H,OH), or 0; and 

R1 and R2 are independently selected from 

y 
(I) 

24 

H, alkyl, thioalkyl, arylalkyl, hydroxyalkyl, 

dihydroxyalkyl, alkoxyalkyl, acyloxyalkyl, carbalkoxyalkyl, 
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aminoalkyl, alkylaminoalkyl, allyl and R3
3 Si where each R3 

is independently selected from -H, methyl, · .. ethyl, .isopropyl, 

!-butyl, and phenyl; wherein "alk-" or "alkyl" refers to 

C1 _6 alkyl, branched or linear, preferably C1 =3 ~~kyl, in 

which the carbon chain may be optionally interrupted by an 

ether (-0-) linkage; and 

provided that where X is 0, then either Y is other than 0, or R1 

or R2 is other than H; and 

provided that where R1 or R1 and R2 are R3
3 Si, X and Y are not 

both o. 

Among the preferred groups of Novel Compounds are 

a) 9-deoxorapamycins where X. is (H,H), Y is (H,H), (H,OH) or 0, 

and R1 and R2 are independently selected from H, alkyl, .allyl, 

arylalkyl, hydroxyalkyl and carbalkoxyalkyl; 

b) 26-dihydro-rap~ycins where X is 0 or (H,H), Y is (H,OH), 

and R1 and R2 are independently selected from H, alkyl, allyl, 

arylalkyl, hydroxyalkyl and carbalkoxyalkyl; and 

c) 40-0-substituted and 28,40-0,0-disubstituted rapamycins where 

X is 0 or (H,H), Y is (H,H), (H,OH) or 0, and R1 and R2 are 

independently selected from alkyl, allyl, arylalkyl, hydroxyalkyl and 

carbalkoxyalkyl. 

The most preferred Novel Compounds are 

1. 9-Deoxorapamycin (X=H,H; Y=O; R1 =R2 =H). 

2. 26-Dihydro-rapamycin (X=O; Y=H,OH; R1 =R2 =H). 

3. 9-Deoxo-26-dihydro-rapamycin (X=H,H; Y=H,OH; R1 =R2 =H). 

4. 40-0-Carbethoxymethyl-rapamycin (X=Y=O; R1 =CH2 COOCH 2 CH 3 ; R2 =H). 
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S. 40-0-Carbethoxymethyl-9-deoxorapamycin (X=H,H; Y=O, 

R1 =CH2COOCH2CH3, R2aH). 
6. 40-0-Benzyl-rapamycin (X=Y=O; R1 =CH2C6 H5 ; R2=H). 
7. 40-0-Allyl-rapamycin (X=YaO; R1 aCH2CHCH 2; R2aH). 
8. 40-0-(2-Hydroxyethyl)-rapamycin (X=Y=O; R1 =CH2CH20H, R2=H). 

The 9-deoxorapamycin compounds are produced by reducing a 
rapamycin using hydrogen sulfide-, e.g. -as- described in Example 1, 
by reacting rapamycin with dipbenyldiselenide and tributylphosphine 
or by other suitable reduction reaction. 

The 26-dihydro-rapamycins are produced by reducing rapamycins or 
9-deoxorapamycins -from-keto to hydroxy at C26 by a mild reduction 
reaction, such as a borohydride reduction reaction, ~.g., as 
described in Example 2. 

0-substitutions at C40 are accomplished by reacting the compound 
with a radical attached to a leaving group under acidic or neutral 
conditions, e.g., as described in Example 3. Further modi~ications 
are possible. For -exa~ple, where the substituent at C40 is allyl, 
the isolated, monosubstituted double bond of the allyl moiety is 
highly amenable to further modification. 0-substitutions at C28 are 
accomplished in the same manner, but with prior protection at .C40. 

The Novel Compounds are particularly useful for the following 
conditions: 

a) Treatment and prevention of organ or tissue transplant 
rejection, e.g. for the treatment of recipients of e.g. heart, lung, 
combined heart-lung, liver, kidney, pancreatic, skin or corneal 
transplants. They are also indicated for the prevention of 
graft-versus-host disease, such as following bone marrow 
trans plantation. 
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b) Treatment and prevention of autoimmune disease and of 

inflammatory conditions, in particular inflammatory conditions with 

an aetiology including an autoimmune component such as arthritis (for 

example rheumatoid arthritis, arthritis chronica pro~~~~}~nte and 

arthritis deformans) and rheumatic diseases. Specific autoimmune 

diseases for which the compounds of -the-invention .may be employed 

include, autoimmune haematological disorders (including e.g. haemo

lytic anaemia, aplastic anaemia, pure red cell anaemia and idiopathic 

thrombocytopaenia), systemic lupus erythematosus, polychondritis, 

sclerodoma, Vegener granulamatosis, dermatomyositis, chronic active 

hepatitis, myasthenia gravis, psoriasis, Steven-Johnson syndrome, 

idiopathic sprue, autoimmune inf~ammatory bowel disease (including 

e.g. ulcerative coli tis and Cr.ohn.' s disease) endocrine 

ophthalmopathy, Graves disease, sarcoidosis, multiple sclerosis, 

primary billiary cirrhosis, juvenile diabetes (diabetes mellitus type 

I), uveitis (anterior and posterior), keratoconjunctivitis sicca and 

vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic 

arthritis, glomerulonephritis (with and without nephrotic syndrome, 

e.g. including idiopathic nephrotic syndrome or minimal change 

nephropathy) and juven~le dermatomyositis. 

c) Treatment and prevention of asthma. 

d) Treatment of multi-drug resistance (MDR). The Novel 

Compounds suppress P-glycoproteins (Pgp), which are the membrane 

transport molecules associated with MDR. MDR is particulary 

problemat-ic in cancer patients and AIDS patients who will not respond 

to conventional chemotherapy because the medication is pumped out of 

the cells by Pgp. The Novel Compounds are therefore useful for 

enhancing the efficacy of other chemotherapeutic agents in the 

treatment and control of multidrug resistant conditions such as 

multidrug resistant cancer or multidrug resistant AIDS. 
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The Novel Compounds are also useful in treating proliferative 

disorders, e.g. tumors, hyperproli-f.erative skin disorder and the 

like, and in treating fungal injections. 

The pharmacological activity of the Novel Compounds are 

demonstrated in, e.g., the following tests: 

1. Mixed lymphocyte reaction (MLR) 

The Mixed Lymphocyte Reaction was originally developed in 

connection with a~lografts, to assess the tissue compatability 

between potential organ donors and recipients, and is one of the best 

established models of immune reaction in vitro. A murine model MLR, 

e.g., as described by T.Meo in "Immunological Methods", L. Lefkovits 

and B. Peris, Eds., Academic Press, N.Y. pp. 227-239 (1979), is used 

to demonstrate the immunosupressive effect of the Novel Compounds. 

Spleen cells (0.5 x 106 ) from Balb/c mice (female, 8-10 weeks) are 

co-incubated for 5 days with 0.5 x 106 irradiated (2000 rads) or 

mitomycin C treated spleen cells from CBA mice (female, 8-10 weeks). 

The irradiated allogene_ic cells induce a proliferative response in 

the Balb/c spleen cells which can be measured by labeled precursor 

incorporation into the DNA. Since the stimulator cells are irradiated 

(or mitomycin C treated) they do not respond to the Balb/c cells with 

proliferation but do retain their antigenicity. The 

antiproliferative effect of the Novel Compounds on the Balb/c cells 

is measured at various dilutions and the concentration resulting in 

50% inhibition of cell proliferation (IC50 ) is calculated. The 

inhibitory capacity of the test sample may be compared to rapamycin 

and expressed as a relative IC50 (i.e. IC50 test sample/IC50 

rapamycin). 

-· _ .... 
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2. IL-6 mediated proliferation 

The capacity of the Novel Compounds to interfere with growth 

factor associated signalling pathways is assessed us~!!.g .. ¥ 

interleukin-6 {IL-6)-dependent mouse hybridoma cell line. The assay 

is performed in 96-well microtiter plates. 5000 cells/well are 

cultivated in serum-free medium {as described by H. H. Schreier and 

R. Tees in Immunological Methods, I. Lefkovits and B. Pernis, eds., 

Academic Press 1981, Vol. II, pp. 263-275), supplemented with 1 ng 

recombinant IL-6/ml. Following a 66 hour incubation in the absence 

or presence of a test sample, cells are pulsed with 1 pCi 

{3-B)-thymidine/well for another 6·hours, harvested and counted by 

liquid scintillation. (3-B)-thymidine incorporation into DNA 

correlates with the increase in cell number and is thus a measure of 

cell proliferation. A dilution series of the test sample allows the 

calculation of the concentration resulting in 50% inhibition of cell 

proliferation {IC50 ). The inhibitory capacity of the test sample may 

be compared to rapamycin and expressed as a relative IC50 {i.e. IC50 

test sample/IC50 rapamycin). 

3. Macrophilin binding assay 

Rapamycin and the structurally related immunosuppressant, 

FK-506, are both known to bind in vivo to macrophilin-12 (also known 

as FK-506 binding protein or FKBP-12), and this binding is thought to 

be related to the immunosuppressive activity of these compounds. 

The Novel Compounds also bind strongly to macrophilin-12, as is 

demonstrated in a competitive binding assay. 

In this assay, FK-506 coupled to BSA is used to coat microtiter 

wells. Biotinylated recombinant human macrophilin-12 {biot-HAP) is 

allowed to bind in the presence or absence of a test sample to the 

immobilized FK-506. After washing (to remove non-specifically bound 

macrophilin), bound biot-HAP is assessed by incubation with a 

-· _ ... 
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streptavidin-alkaline phosphatase conjugate, followed by washing and 
subsequent addition of p-nitrophenyl phosphate as a substrate. The 
read.-out is the OD at 405nm. Binding of a test sample to biot-MAP 
results in a decrease in the amount of biot-MAP bound _!o., . .!..he FK-506 
and thus in a decrease in the 00405. A dilution series of the test 
sample allows determination of the concentration resulting in 50% 
inhibition of the biot-HAP binding to the immobilized FK-506 (IC50 ). 

The inhibitory capacity of a test sample is compared to the IC50 of 
free FK-506 as a standard and expressed as a relative IC50 (i.e., 
IC50 -test sample/ IC50 -free FK-506). 

4. Localised Graft-Versus-Host (GvH).Reaction 

In vivo efficacy of the Novel Compounds is proved in a suitable 
animal model, as described, e.g., in Ford et al, TRANSPLANTATION 10 
(1970) 258. Spleen cells (1 x 107 ) from 6 week old female 
Vistar/Furth (VF) rats are injected subcutaneously on day 0 into the 
left hind-paw of female (F344 x VF)F1 rats weighing about 100g. 
Animals are treated for 4 consecutive days and the popliteal lymph 
nodes are removed and w~ighed on day 7. The difference in weight 
between the two lymph nodes is taken as the parameter for evaluating 
the reaction. 

5. Kidney Allograft Reaction in Rat 

One kidney from a female fisher 344 rat is transplanted onto the 
renal vessel of a unilaterally {left side) nephrectomised VF 
recipient rat using an end-to-end anastomosis. Ureteric anastamosis 
is also end-to-end. Treatment commences on the day of 
transplantation and is continued for 14 days. A contralateral 
nephrectomy is done seven days after transplantation, leaving the 
recipient relying on the performance of the donor kidney. Survival 
of the graft recipient is taken as the parameter for a functional 
graft. 

-· _.,, 
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6. Experimentally Induced Allergic Encephalomyelitis (EAE) in Rats 

Efficacy of the -Novel Compounds in EAE is measur~d,_"~.g., by the -· 
procedure described in Levine & Venk, AMER J PATH 47 (1965) 61; 

McFarlin et al, J IMMUNOL 113 (1974) 712; Borel, TRANSPLANT. & CLIN. 

IMMUNOL 13 (1981) 3. EAE is a widely accepted model for multiple 

sclerosis. Hale Vistar rats are injected in the hind paws with a 

mixture of bovine.spinal cord and complete Freund's adjuvant. 

Symptoms of the disease (paralysis of the tail and both _hind legs) 

usually develop within 16 days. The number of diseased animals as 

well as the time of onset of the disease are recorded. 

7. Freund's Adjuvant Arthritis 

Efficacy against experimentally induced arthritis is shown using 

the procedure descr~bed, e.g., in Vinte~ & Nuss, ARTHRITIS & 
RHEUMATISM ~ (1966) 394; Billingham & Davies, HANDBOOK OF 

EXPERIMENTAL PHARMACOL (Vane & Ferreira Eds, Springer-Verlag, Berlin) 

50/II (1979) 108-144. OFA and Vistar rats (male or female, 150g body 

weight) are injected i.e. at the base of the tail or in the hind paw 

with 0.1 ml of mineral oil containing 0.6 mg of lyophilised 

heat-killed Mycobacterium smegmatis. In the developing arthritis 

model, treatment is started immediately after the injection of the 

adjuvant (days 1 - 18); in the established arthritis model treatment 

is started on·day 14, when the secondary inflammation is well 

developed (days 14-20). At the end of the experiment, the swelling 

of the joints is measured by means of a micro-caliper. ED50 is the 

oral dose in mg/kg which reduces the swelling (primary or secondary) 

to half of that of the controls. 

_.,.. 
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8. Antitumor and HDR activity 

The antitumor activity of the No~ Compounds and their ability 
to enhance the perfomance of anti tumor agents by allev_~aF.!_ng 
multidrug resistance is demonstrated, e.g., by administration of an 

anticancer agent, e.g., colchicine or etoposide, to multidrug 

resistant cells and drug sensitive cells in vitro or to animals 

having multidrug resistant or drug sensitive tumors or infections, 
with and without co-administration of the Novel Compounds to be 

tested, and by administration of the Novel Compound alone. 

Such in vitro testing is performed employing any appropriate 

drug resistant cell line and control (parental) cell line, generated, 
e.g. as described by Ling et al., J. Cell. Physiol. 83, 103-116 

(1974) and Bech-Hansen et al. J. Cell. Physiol. 88, 23-32 (1976). 

Particular clones chosen are the multi-drug resistant (e.g. 
colchicine resistant) line CHR (subclone CSS3.2) and the parental, 

sensitive line AUX Bl (subclone ABl Sll). 

In vivo anti-tumor_ and anti-HDR activity is shown, e.g., in mice 
injected with multidrug resistant and drug sensitive cancer cells. 

Ehrlich ascites carcinoma (EA) sub-lines resistant to drug substance 

DR, VC, AM, ET, TE or CC are developed by sequential transfer of EA 
cells to subsequent generations of BALB/c host mice in accordance 
with the methods described by Slater et al., J. Clin. Invest, 70, 

1131 (1982). 

Equivalent results may be obtained employing the Novel Compounds 
test models of comparable design, e.g. in vitro, or employing test 

animals infected with drug-resistant and drug sensitive viral 

strains, antibiotic (e.g. penicillin) resistant and sensitive 

bacterial strains, anti-myco_tic resistant and sensitive fungal 

strains as well as drug resistant protozoal strains, e.g. Plasmodial 

strains, for example naturally occurring sub-strains of Plasmodium 

.... 
-~· 
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falciparum exhibiting accquired chemotherapeutic, anti-malarial drug 

resistance. 

9. Dosage forms 

The Novel Compounds are utilized by administration of a 

pharmaceutically effective dose in pharmaceutically acceptable form 

to a subject in need of treatment. Appropriate dosages of the Novel 

Compounds will of course vary, e.g. depending on the condition to be 

treated (for example the disease type or the nature of resistance), 

the effect desired and the mode of administration. 

In general however satisfactory results are obtained on 

administration orally at dosages on the order of from 0.05 to 5 or up 

to 10mg/kg/day,-e.g .•. on the.order_of.from,O.l.to 2·or up to 7.5 

mg/kg/day administered once or, in divided doses 2 to 4x per day, or 

on administration parenterally, e.g. intravenously, for example by 

i.v. drip or infusion, at dosages on the order of.from 0.01 to 2.5 up 

to 5 mg/kg/day, e.g. on the order of from 0.05 or 0.1 up to 1.0 

mg/kg/day. 

Suitable daily dosages for patients are thus on the order of 

500 mg p.o., e.g. on the order of from 5 to 100 mg p.o., or on the 

order of from 0.5 to 125 up to 250 mg i.v., e.g. on the order of from 

2.5 to 50 mg i.v •• 

Alternatively and even preferably, dosaging is arranged in 

patient specific manner to provide pre-determined trough blood 

levels, e.g. as determined by RIA technique. Thus patient dosaging 

may be adjusted so as to achieve regular on-going trough blood levels 

as measured by RIA on the order of from 50 or 150 up to 500 or 

lOOOng/ml, i.e. analogously to methods of dosaging currently employed 

for Ciclosporin immunosuppressive therapy. 
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The Novel Compounds .are administered by any conventional route, 

in particular enterally, e.g. orally, for example in the form of 

solutions for drinking, tablets or capsules or parenterally, for 

example in the form of injectible solutions or suspensions. Suitable 

unit dosage forms for oral administration comprise, e~g~<from 1 to 50 ~ 
mg of a compound of the invention, usually 1 to 10 mg. 
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EXAMPLES: 

In the following examples, characteristic spectroscopic data is 

given to facilitate identification. Peaks which do no.L.differ 

significantly from rapamycin are not included. Biological data is 

expressed as a relative IC50 , compared to rapamycin in the case of 

the MLR and IL-6 mediated proliferation assays, and to FK-506 in the 

macrophilin binding assay. A higher IC50 correlates with lower 

binding affinity. 

EXAMPLE 1 - 9-deoxorapa!ycin 

A stream of hydrogen sulfide is passed at room temperature 

through a stirred solution of 3.2 g (3.5 mmol) of rapamycin in 50 ml 

pyridine and 2.5 ml DMF. The solution turns from colorless to 

yellow. After two hours, the introduction of hydrogen sulfide is 

stopped and stirring is continued for five days, during yhich time 

the solution turns gradually orange. TLC and HPLC analysis verifies 

complete consumption of the starting material and the presence of a 

single new compound. The solution is purge~ with nitrogen for one 

hour and concentrated under reduced pressure. The residue is taken 

up in ethyl acetate, washed with cold 1N HCl solution (3x), saturated 

sodium bicarbonate solution and saturated brine. The organic layer 

is dried over anhydrous sodium sulfate and filtered and concentrated 

under reduced pressure. The residue is taken up in ether and the 

precipitated sulfur is filtered off. Concentration of the ethereal 

solution followed by column chromatography on silica gel (10:4:1 

CH2 Cl2 /i-Pr2 0/MeOH) yields 9-deoxorapamycin as a colorless foam. 

The identity of the product is confirmed by nuclear magnetic 

resonance spectroscopy (NMR), mass spectrometry (MS), and/or infrared 

spectrosopy (IR), and is found to exhibit the following 

characteristic physical data: 
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lH NHR (CDCL3 ) o 1.61 (3H,d,J = 1 Hz, Cl7-CH3 ), 1.76 (3H,d,J = 

1.2 Hz,C29-CH3), 2.42 (lH,d,J = 14.5 Hz, H-9), 2.74 (lH,d,J = 14.5 

Hz, H-9), 3.13 (3H,s,Cl6-0CH3 ) 3.5 (3H,s,C27-0CH3), 3.40 

(3H,s,C39-0CH3), 5.40 (lH,d,J =10Hz, H-30), 5.57 (lH_!d.~2-J1 = 8.6 
Hz, J 2 = 15Hz, H-22), 5.96 (lH,d,J • 9 Hz, H-18), 6.09 (lH,d,J • 1.7 
Hz, 10-0H), 6.15 (1H,dd,J1 = 10 Hz,.J2 • 15Hz, H-21), 6.37 (1H,dd,J1 

1.5 Hz, J 2 =5Hz, H-19), 6.38 (lH,J = 9.5 Hz, H-20). 

13C NMR (CDC13) o 38.5 (C-9), 98.0 (C-10), 170.7 (C-1), 173.0 

(C-8), 208.8 (C-32), 216.9 (C-26). 

MS(FAB) m/z 922 8[M+Na+]), 899 (M+), 881 ([M-H20]+), 868 

((M-OCH3]+), 850 ((M-(H20+0CH3)]+). 

IR (major peaks)(cm- 1) 987, 1086, 1193, 1453, 1616, 1717, 1739, 

3443. 

MLR- rel.-IC50 = 14 

IL-6 mediated proliferation rel. IC50 = 9 

Macrophilin bindin~ - rel. IC 50 = 1 

EXAMPLE 2 - 9-Deoxo-26-dihydro-rapamycin 

To a stirred solution of 421 mg (1.6 mmol) of 

tetramethylammonium triacetoxyborohydride in 2 ml of acetonitrile is 
added 2 ml of acetic acid. The resulting mixture is stirred for 30 

minutes at room temperature and cooled to -35°C. At this temperature 
a solution of 180 mg (0.2 mmol) of 9-deoxo-rapamycin in 1 ml of 

acetonitrile is added and the resulting mixture is allowed to stir 

for 24 hours. The mixture is quenched with a saturated 

sodium potassium tartrate solution and allowed to warm to room 

temperature. Stirring is continued until both layers were clear and 

ethyl acetate is added. The layers are separated and the aqueous 

layer is extracted twice with ethyl acetate. The resulting organic 

---~. 
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solution is washed once with a 10% sodium bicarbonate solution and 

twice with saturated brine, then.dried over anhydrous sodium sulfate, 

filtered and concentrated under reduced pressure. The residue is 

purified by column chromatography on silica gel (90:1~~~Et-hexane) 

to afford the title compound as colorless foam, having the following 

characteristic spectroscopic data: 

lH NMR (CDC1 3 ) (major isomer) &.9 (3H,d,J e 6.9 Hz, CHf!!), 0.93 

(3H,d,J a 6.9 Hz, CHf!!), 1.00 (3H,d,J D 6.9 Hz CHf!!), 1.07 

(3H,d,J • 6.9 Hz, CHCH~), 1.17 (3H,d,J = 6.9 Hz, CBCH3 ), 1.61 

(3H,d,J =1Hz, C17-CH3 ), 1.73 (3H,d,J • 1.2 Hz, C29-CH3 ), 2.43 

(lH,dd,J = 4.1 and 16.0 Hz, H-33), 2.46 (1H,d,J • 13.8 Hz, H-9), 2.58 

(lH,m,H-25), 2.77 (lH,d,J • 13.8 Hz, H-9), 2.82 (lH,dd,J = 8.3 and 

16.0 Hz, H-33), 3.17 (lH,dd,J = 4.1 and 9.2 Hz, H-27), 3.61 

(2H,m, H-14 and H28), 5.19 (lH,ddd,J = 4.1, 4.6 and 8.3 Hz, H-34), 

5.49 (lH, broad d,J = 5.0 Hz, H-2), 5.56 (lH,d,J - 9.1 Hz, H-30); 

5.75 (lH,dd,J 6.9 and 14.7 Hz, H-22), 5.76 (lH,s,lO-OH), 5.99 

(lH,broad d,J = 9.2 Hz, H-18), 6.10 (lH,m,H-21), 6.36 (2H,m,H-19 and 

H-20); 

MS (FAB) m/z 924 ([M +.Na}), 852 ([M-(H2 0 + CH3 0)]•). 

MLR - rel. IC50 = 134 

IL-6 mediated proliferation - rel. IC50 • 78 

Macrophilin binding - rel. IC50 = 47 

EXAMPLE 3 26-dibydro-rapamycin 

This is prepared as for Example 2, using rapamycin in place of 

9-deoxorapamycin. The product has the following characteristic 

spectroscopic data: 
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13 C-NMR (CDC13) (major isomer) d = 208.3 (C-32); 194.0 (C-9); 169.3 

(C-1); 166.6 (C-8); 140.9 (C-22); 136.5 (C-29); 136.2 (C-17); 133.5 

(C-20); 129.1 (C~21); 128.7 (C-18); 126.2 (C-30); 125.3 (C-19); 98.6 

(C-10); 84.4 (C-39);·83.9 (C-16; 81.6 (C-27); 75.4 (C-34); 74.3 
--··--·-

(C-28); 73.9 (C-40); 72.9 (C-26); 67.4 (C-14); 59.1 (27-0£83); 56.6 

(39-0£83); 55.9 (16-0£83); 51.3 (C-2); 46.8 (C-31); 44.3 (C-6); 40.4 

(C-33); 40.4 (C-25); 39.5 (C-24); 38.8 (C-15); 38.0 (C-36); 34.3 

(C-23); 34.2 (C-38); 33.5 (C-11); 33.3 (C-37); 33.2 (C-35); 31.5 

(C-42); 31.3 (C-41); 30.9 (C-13); 27.1 (C-12); 27.0 (C-3); 25.2 

(C-5); 21.4 (23-£83); 20.7 (C-4); 17.3 (11-£83); 16.1 (31-£83); 15.9 

(35-£83); 14.4 (25-£83); 14.2 (29-£83); 10.3 (17-£83)• 

HS (FAB) m/z 884 (H-OC83, 35%); 866 (H-[OC83 + 820], 100%; 848 

(H-[OC83 + 2 820], 40%). 

Hacrophilin binding- rel. IC50 = 1.7 

HLR - rel. IC50 = 1 

IL-6 mediated proliferation - rel. IC50 = 7.5 

EXAMPLE 4 40-0-Carbethoxymetbyl-rapamycin 

To a stirred, cooled (0°C) solution of 183 mg (0.200 mmol) of 

rapamycin and 4 mg (8 ~mol 4 mol% of dirhodium tetraacetate dihydrate 

in 2 ml of C82Cl2 is added over 15 min. a solution of 46 ~1 

(0.219 mmol 2.2 eq.) of ethyl diazoacetate in 0.5 ml of C82 Cl 2 • The 

resulting mixture is stirred for 1 hour at 0°C and for 30 more min. 

at room temperature, before being diluted with AcOEt and quenched 

with 1 N aqueous 8Cl. The layers are separated and the aqueous layer 

is extracted twice with AcoEt. The combined organic solution is 

washed with 10% aqueous NaBC03, dried over sodium sulfate, filtered 

and concentrated. The residue is purified by column chromatography on 

silica gel (40:60 hexane-AcQEt) to give 40-0-carbethoxymethyl

-rapamycin as a colorless, amorphous solid, which exhibits the 

following characteristic spectroscopic data: 
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1ft NMR (CDC13) ~ 1.28 (3H,t,J- = 6.9 Hz, C02 CH2 CH3),- 3.15 (2H,m,H-39 

and H-40), 4.19 (2H,q,J = 6.9 Hz, C02 CH2 CH3), 4.29 (2H,S,OCH2 C02 CH3), --
5.42 (1B,d,J = 9.7 Hz, H-30), 5.54 (1H,dd,J = 9.2 andJ,.5_,2...Hz, H-22), , .. 

5.97 (1H,d,J • 9.7 Hz, H-18), 6.13 (1H,dd,J·= 10.0 and 15.2 Hz, 

H-21), 6.30 (1H,dd,J = 10.0 and·14.7:Bz, ·H-20), 6,38 (1H,dd,J = 9.7 

and 14.7 Hz, H-19); MS (FAB) 1022 ([M + Na]•), 968 ([M-OCH3]+), 950 

([M-(OCH3 + H20)]+). 

Macrophilin binding - rel. IC50 = 0.6 

MLR - rel. IC50 = 23 

IL-6 mediated proliferation - rel. ICso = 10 

EXAMPLE 5 - 40-0-carbethoxymethyl-9-deoxo-rapa!Ycin 

Prepare as for Example 4, using 9-deoxorapamycin in place of 

rapamycin. The product is a colorless, amorphous solid having the 

following characteristic spectroscopic data: 

1 8 NMR (CDC13) ~ 1.21 (3H,t,J = 6.9 Hz,C02CH2CH3), 2.36 

(1H,d,J = 13.8 Hz, H-9), 2.67 (1H,d,J • 13.8 Hz, H-9), 3.10 

(2H,m,H-39 and H-40), 4.13 (2H,q,J = 6.9 Hz, C02 CH 2CH3), 4.23 

(2H,s,OCH~C02 CH2 CH3 ), 5.33 (1H,d,J = 9.7 Hz, H-30), 5.53 

(1H,dd,J = 8.6 and 15.1 Hz, H-22), 5.88 (1H,m,H-18), 6.08 

(1H,m,H-21), 6.31 (2H,m,H-19 and H-20); MS (FAB) 1008 ([H + Na.]), 

936 ([H - (H20 + OCH3)]+). 

Macrophilin binding - rel. IC50 = 19 

MLR - rel. IC50 = 155 

IL-6 mediated proliferation - rel. IC50 412 

_..,._ 
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EXAMPLE 6 40-0-Benzyl-rapamycin 

A solution of 183 mg (0.200 mmol) of rapamycin in 0.7 ml of 

CH 2 Cl2 was diluted with 1.4 ml of cyclohexane. To this solution is 
.--·--'·-

added 75 ~1 (0.402 mmol 2 eq.). of benzyl trichloroacetimidate, 

followed by 2.6 ~1 (29 ~mol 15 mol%) of trifluoromethanesulfonic 

acid. A small amount of brown precipitate is formed, then gradually 

dissolved, the reaction mixture turning yellow. After 3 hours the 

mixture is diluted with AcOEt and quenched with 10% aqueous NaHC0 3 • 

The layers are separated and the aqueous layer is extracted twice 

with AcOEt. The combined organic solution is washed with 10% aqueous 

NaHC03 and saturated brine, then dried over anhydrous sodium sulfate, 

filtered and concentrated. The residue is purified by column 

chromatography on silica gel (50:50 hexanes-AcOEt) to afford 

40-0-benzyl-rapamycin as a colorless solid having the following 

characteristic spectroscopic data: 

1 H NMR (CDC1 3 ) 6 3.24 (1H,mH-39), 4.65 and 4.71 

(2H,AB,J = 11.5 Hz,PhCH2 ), 7.22-7.38 (5H,M,aromatic protons); MS 

(FAB) 1026 (M + Na]•), 972 ([M- OCH3 ]•), 954 ([M- OCH 3 + H2 0)]+). 

Macrophilin binding - rel. IC50 = 1.8 

IL-6 mediated proliferation - rel. IC50 a 10 

ExAMPLE 7 40-0-Allyl-rapamycin 

To a stirred cooled (-78°C) solution of 0.33 ml (2.01 mmol) of 

triflic anhydride in 10 ml of CH 2 Cl 2 is slowly added a solution of 

0.14 ml (2.06 mmol) of allyl alcohol and 0.42 g (2.04 mmol) of 

2,6-Di-t-butyl-4-methyl-pyridine in 5 ml of CH 2 Cl2 • The resulting 

greenish solution is stirred for 1.5 hour and a solution of 915 mg 

(1.00 mmol) of rapamycin and 0.42 g (2.04 mmol) of 2,6-Di-t-butyl-4-

methyl-pyridine in 5 ml of CH 2 Cl 2 is added. Stirring is continued for 

0.5 hour at -78°C and then the mixture is warmed to room temperature. 
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After one more hour of stirring the mixture·is quenched with 

saturated sodium bicarbonate solution and the layers are separated. 

The aqueous layer is extracted twice with AcOEt. The combined.organic 

solution .is washed with saturated sodium bicarbonate.sol~ion and ~· 

brine, dried over sodium sulfate, filtered and concentrated. The 

resulting green oil is purified by column chromatography on silica 

gel (hexanes-AcOEt 60:40) to afford 40-0-allyl-rapamycin as a 

colorless, amorphous solid having ·the following characteristic 

spectroscopic data. 

1 HNMR (CDC13)& 3.05 (18,m,8-39), 3.15 (18,m,8-40), 4.13 (28, broad d, 

OCB2C8=CB2), 5.14-(28,m,8-34 and OC82C8aC82), 5.27 (28,m,8-2 - --
and OC82C8aC8~), 5.92 (28,m,8-18 and OC82C8aC82); MS (FAB) 976 ([M + 

NA]+), 922 ((M-OC83]+), 904 ((M-(OC83 + 820)]+). 

Macrophilin binding - rel. IC50 = 1 

IL-6 mediated proliferation - rel. ICso = 8 

EXAMPLE 8 - 40-0-(2-8ydroxyethyl)-rapamycin 

To a stirred, cooled (0°C) solution of 1.05 g (6 mmol) of 

mono-TBS-ethyleneglycol and 2.46 g (12 mmol) of 

2,6-di-t.-Bu-4-Me-pyridine in 25 ml of C82Cl2 is added 1.2 ml (6~6 

mmol) of triflic anhydride. The resulting mixture is stirred for 1 

hour at 0°C and quenched with 1N aqueous sodium bicarbonate. The 

layers are separated and the aqueous layer is extracted twice with 

AcOEt. The combined organic solution is washed with aqueous sodium 

bicarbonate and sat. brine, dried over anhydrous sodium sulfate, 

filtered and concentrated. The green, oily residue is taken up in 50 

ml of toluene and 3.08 g (15 mmol) of 2,6-di-!-butyl-4-methyl 

pyridine is added, followed by 2.3 g (2.5 mmol) of rapamycin. The 

resulting solution is heated to 70°C and stirred for 2 days at this 

temperature. The mixture is then cooled to room temperature and 

quenched with 1N aqueous sodium bicarbonate solution. The layers are 

separated and the aqueous layer is extracted three times with AcOEt. 

-~ 
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The combined organic layers are washed with 1N aqueous sodium 

bicarbonate and saturated brine, dried over anhydrous sodium sulfate, 

filtered and concentrated. The resulting green oil is purified by 

column chromatography on silica gel {60:40 hexane-AcOEt) to afford 
··--·· .... ·-

40-0-{2-t-butyldimethylsilyloxy)ethyl-rapamycin as a light brown, 

amorphous solid. 

To a stirred, cooled {0°C) solution of 786 mg {0.73 mmol) of 

40-0-{2-t-butyldimethylsilyloxy)ethyl-rapamycin in 20 ml of 

acetonitrile is added 2 ml of HF-pyridine complex. This mixture is 

stirred at 0°C for 1 hour and quenched with 1N aqueous sodium 

bicarbonate. The aqueous solution is extracted three times with 

AcOEt. The resulting organic phase is washed with aqueous 1N sodium 

bicarbonate, cold 1N HCl and saturated brine, dried over sodium 

sulfate, filtered and concentrated. The brown residue is purified by 

column chromatography on silica gel {10:90 hexane-AcOEt) to afford 

40-0-hydroxyethyl-rapamycin as a colorless, amorphous solid, having 

the following characteristic spectroscopic data: 

1 H NMR {CDC13) & 3.07 {1H,m,H-39), 3.12 {3H,s,C16~0CH3 ), 3.16 

{1H,m,H-16), 3.32 {4H,s,C27-0CH3 and H-31), 3.43 {4H,s,C39-0CH3 and 

H-6 ax), 3.56 {2H,m,1H of OCH~CH2 0 and H-6 eq), 3.66 {3H,m,2H of 

OCH 2CH 20 and H-40), 3.73 {2H,m,1H of OCH2CH20 and H-27), 3.84 -- --
{1H,m,H-14); HS {FAB) m/z 980 {[H+Na)+), 926 {[H-OCH3]+), 908 

{(H-{H20+0CH3)+)). 

Hacrophilin binding - rel. IC50 = 0.9 

IL-6 mediated proliferation - rel. IC50 0.5 
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CLAl:MS 

1. A compound of Formula I 

41 

12 
18 

wherein 

20 

'?' 
19 

24 

(I) 

X is (B,B) or 0; . 

Y is (B,B), (B,OB), or 0; and 

Rl and R2 are independently selected from 

B, alkyl, thioalkyl, arylalkyl, hydroxyalkyl, 

dihydroxyalkyl, alkoxyalkyl, acyloxyalkyl, 

carbalkoxyalkyl, amino, alkylamino, aminoalkyl, 

alkylaminoalkyl, allyl and R3
3 Si where each R3 is 

independently selected from B, methyl, ethyl, isopropyl, 

!-butyl, and phenyl; wherein "alk-" or "alkyl" refers to 

C1 _ 6 branched or linear alkyl in which the carbon chain may 

be optionally interrupted by an ether (-0-) linkage; 
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provided that vhere X is 0, then either Y.is other than 0, or R1 

or R2 is other than H; and 

provided that vhere R1 or R1 and R2 are R3
3 Si, X..andJ are not 

both 0. 

2. A compound according to claim 1 wherein 

a) X is (H,H), Y is (H,H), (H,OH) or 0, and R1 and ·R2 are 

independently selected from H, alkyl, allyl, arylalkyl, 

hydroxyalkyl and carbalkoxyalkyl; or 

b) X is 0 or (H,H), Y is (H,OH), and R1 and R2 are 

independently selected from H, alkyl, allyl, arylalkyl, 

hydroxyalkyl and carbalkoxyalkyl; or 

c) X is 0 or (H,H), Y is (H,H), (H,OH) or 0, and R1 and R2 are 

independently selected from alkyl, allyl, arylalkyl, 

hydroxyalkyl and carbalkoxyalkyl. 

3. A compound according to claim 2 selected from: 

9-Deoxorapamycin, 

26-Dihydro-rapamycin, 

9-Deoxo-26-dihydro-rapamycin, 

40-0-Carbethoxymethyl-rapamycin, 

40-0-Carbethoxymethyl-9-deoxorapamycin, 

40-0-Benzyl-rapamycin, 

40-0-Allyl-rapamycin, and 

40-0-(2-Hydroxyethyl)-rapamycin. 

4. A compound according to any one of claims 1-3 for use as a 

pharmaceutical. 
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5. A pharmaceutical ~omposition comprising a compound according to 

any one of claims 1-3~together with a pharmaceutically acceptable 

diluent or carrier. 

6. Use of a compound according to claims 1-3 in the manufacture of a 

medicament for treating or preventing any :of the following 

conditions: 

(i) autoimmune disease, 

·(ii) allograft. rejection, 

(iii) graft vs. host disease, 

(iv) asthma, 

(v) multidrug resistance, 

·(vi) tumors or hyperproliferative disorders, or 

(vii) fungal infections. 

7. Novel products, processes, and utilities substantially as 

described herein. 
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ABSTRAcr 

Novel derivatives of rapamycin, particularly 9-deoxorapamycins, 

26-dihydro-rapamycins, and 40-0-substituted and 28,40-0,0-di

substituted rapamycins, are found to have pharmaceutical utility, 

particularly as an immunosuppressants. 

6300/TH/RT 5818 

06.0ct.1992 Tue 10:10 
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Case No. 100-7932/PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Express Mail Mailing Label Number TB72390560ous 

Date of Mailing -------------------------------------------------------------
April 7, 1995 

' 
I hereby certify that on the date indicated 

above the attached papers relating to International 

Application No. 

PCT/EP93/02604 

are being deposited with the United States Postal 

Service as Post Office to Addressee Express Mail 

addressed to the Commissioner of Patents and Trade-

marks, Box PCT, Washington, D.C. 20231 in accordance 

with 37 CFR 1.10. 

Antoinette Lombard~ 

Printed .or Typed Name of Person Mailing the Application 

•;;) u;.._· .. -~ J,fl • " 
'Jw., •.1 ) te :c J 
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Case No. 100-7932/PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Sylvain Cottens, et al. Art Unit: 1202 

Serial No. 08/416,673 Examiner: R. Bond 

Filed: April 7, 1995 

For: 0-ALKYLATED RAPAMYCIN 
DERIVATIVES AND THEIR 
USE, PARTICULARLY AS 
IMMUNOSUPPRESSANTS 

AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

1 hereby certify that this correspondence Ia being 
depotited with the United Sta:ea Postal Service as 
first clau mail in an envelope acldreaHd 10: Auis
tant Commlssio..ner for Patents, Wu~ D.C. 
2023t,on uctober 11., -1996 

(Date of Deposit) 
Thomas 0. McGovern 

tQ:e.., N:"e ~1/~~ 
·· Sig,naturl!,. 
October 11., ~996 

Date of Signature 

In response to .the Office Action of May 14, 1996 on the 

above indentified application, ~l.ease amend the application 

as follows: \ 

IN THE SPECIFICATION 

~ Page 1, after the title, insert the expression -- \lhis 

application is a 371 of PCT/EP93/02604, filed September 24, 

1993. j 

IN THE CLAIMs/ 

Please cancel claims 

following new claims 10 to 

1 t~d 5 to~ and add the 

18: 

~30 DD 19-0134 11/01/96 08416673 
L3030 116 390.00CH 
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the formula 

(A) 

24 

wherein R1 is hydroxy(Cl_ 6 )alkyl or oxy(C1 _6 )alkoxy-

(C1_6)alkyl. 

~ . ~I 
fY ~ Ji· A compound according to claim }({ in which Rk is 

Jl hydroxy(C1 _3 )alkyl or hydroxy(c1 _3 )alkoxy(C1 _3 )alkyl. 

rL .. d d d. 1 . ~! h' h f • . ~ ~·- A compoun accor 1ng to c a1m r- 1n w 1c R~ 1s 

hydroxy(C1 _3 )alkyl. 

w/ ~/ 

1
j[ ~ A compound according to claim }6 in which R; is 

,- hydroxy(C1 _3 )alkoxy(C1 _3 )alkyl. 

[ -2-

vo 
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The compound according to claim ~which 

40-0-(3-hydroxypropyl)-rapamycin. 

~ The compound according to claim i !hich 

40-0-[2-(2-hydroxyethoxy)ethyl]-rapamycin. 

• 
is 

is 

1 A pharmaceutical composition comprising a therapeu- itf/ 
tically effective amount of a compound according to claim ~ 

~~17-~~ ~~a pharmaceutically acceptable carrier therefor. 

t\Jr ~. A method of inducing an 1mmunosuppressant effect in a 

~~ subject in need of immunosuppression, which comprises 

l/' administering to said subject an immunosup~essant effective 

amount of a compound according to claim~· ·/ 

9· ~ A method of preventing allograft rejection in a subject 

in need of such treatment, which comprises a~~~istering to 

said subject a compound according to claim ~u 1n an amount 

effective to prevent allograph rejection. 

¥1 

REMARKS 

Claims 1 to 9 have been presented for examination and 

claims 4 and 10 to 18 are now in the application. No 

additional fee is required. 

Claims 1 to 9 are rejected under the first and second 

paragraph of 35 USC 112. The Examiner indicates that the 

term "aryl" in claim 1 encompasses groups having any number 

of carbon atoms as well as any number and types of unnamed 

substituents, and the term "acyl" in the same claim embraces 

-3-
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groups derived from any organic acid. The Examiner also 

indicates that use claim 8 is improper and should be set out 

as a method or process claim and composition claim 7 should 

not depend on a process claim. Applicants have deleted 

claims 1, 7, and 8 from the application and have replaced 

them with new claims 10 and 16 to 18. The objected to aryl 

and acyl terminology appeared only in original claim 1 and 

does not appear in any of the claims now in the application. 

New pharmaceutical composition claim 16 is dependent on 

compound claim 10 in accordance with standard practice, and 

new method claims 17 and 18 have been drawn up using 

conventional method of treatment claim language. Applicants 

believe that the new claims meet all of the requirements of 

35 USC 112; and, accordingly, no further comment regarding 

this rejection is believed necessary. 

Claims 1 to 9 are rejected under 35 USC 103 over 

Goulet, et al. (of record). The Examiner indicates that 

Goulet broadly discloses either identical subject matter or 

subject matter which is very similar to the claimed subject 

matter. The Examiner notes that the reference also discloses 

many of the utilities of Applicants' compounds and the same 

method of making the compounds. The Examiner concludes that 

the claimed subject matter is unpatentable under 35 USC 103 

over Goulet, unless the reference is removed in an 

interference procedings. With regard to the claims now in 

the application, Applicants respectfully disagree and 

traverse the rejection. 

-4-
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It will be noted that the only compounds specifically 

disclosed in the Goulet patent are the 43-0-phenyl-rapamycin 

of Example 2 and claim 6, which would be 

40-0-phenyl-rapamycin using the numbering system of the 

instant application, and the alkenyl and aryl substituted 

rapamycin derivatives of claims 4 and 5. Goulet does not 

disclose any compound which is even vaguely related 

structurally to the presently claimed rapamycin derivatives. 

Applicants' compounds, can be constructed by picking and 

choosing substituents from the broad generic language of the 

Goulet patent; but there is nothing in the patent which would 

suggest that the specific substituents required to obtain the 

instantly claimed compounds should be selected. In order to 

prepare Applicants' compound of claim 4 from the only Goulet 

compound exemplified, one would have to remove the phenyl 

group from the oxygen in the 40 position of Goulet's compound 

and replace it with a hydroxyethyl moiety selected from the 

immense number of ,substituents embraced by the "potentially 

infinite genusn disclosed in columns 3 to 6 of the Goulet 

patent. (Cf. In re Jones; 21 USPQ2d 1941). It is clear from 

the breadth of the reference that Applicant's modification of 

rapamycin could only be made with direction from the instant 

application. There is no way that one skilled in the art 

using the Goulet examples alone would be led to Applicants' 

compounds. Indeed, Goulet would appear to teach away from 

Applicants' substituents by focussing on the aryl and alkenyl 

substitutents of the patent (Cf. In re Baird; 29 USPQ2d 

1550). The Court of Customs and Patent Appeals indicated In 

re Taborsky (183 USPQ SO), that for obviousness, the prior 

-5-
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art must provide one with motivation to make the molecular 

modifications needed to arrive at the claimed compounds. In 

the present case, there is clearly nothing in the reference 

cited which would fairly suggest Applicants' compounds and 

motivate one to make the specific modifications required to 

obtain the instant invention. 

In support of the patentability of the presently 

claimed compounds Applicants are enclosing a Declaration 

under Rule 132 (37 CFR 1.132), which compares the activity of 

Applicant's hydroxyalkyl and hydroxyalkoxyalkyl derivatives 

with the 40-0-phenyl-rapamycin exemplified in the Goulet 

patent. The results in the Declaration show that Applicants' 

three compounds are approximately 200 to 300 times more 

active than the Goulet compound in the well known and 

generally accepted Mixed Lymphocyte Reaction (MLR) test. 

These increases in activity are certainly totally unexpected, 

especially in light of the apparant aryl and alkenyl 

preferences in Goulet. Applicants submit, therefore, that 

the claimed compounds are clearly unobvious and patentable 

over the Goulet teachings; and accordingly, it is 

respectfully requested that the Examiner reconsider the 

instant rejection under 35 USC 103 and withdraw it. 

The basis for new generic claim 10 and the preferred 

embodiments of claims 11 to 19 is found in the specification 

on page 3, lines 9 and 10 (number of carbon atoms); page 4, 

lines 21 to 26 (substituents) and compounds 9 and 11 on page 

4. The new claims are fully supported by the present 

application, and it is respecfully requested that they be 

entered. 

-6-
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Applicants have also inserted on page 1 of the 

application the cross reference required by 37 CFR 1.78{a) {2) 

identifying the international PCT application from which 

priority is claimed and indicating the relationship between 

the applications. 

The Failli, et al. and Caufield, et al. patents cited 

to show the state of the art have been noted by Applicants 

and no further comment regarding them is deemed nesessary. 

Enclosed is a formal Claim of Piority for the record on 

the instant application, which claims the priority dates 

under 35 USC 119 of the British priority document indicated. 

A certified copy of the British application is also enclosed. 

It is respectfully requested that the period for filing 

a response to the Office Action of May 14, 1996 

on the above identified application Serial No.OB/416,673 

originally set to expire August 14, 1996 be extended two 

months until October 14, 1996. 

Please charge the extension fee of $390.00 required by 

37 CFR 1.97{b) to Deposit Account No. 19-0134 in the name of 

Sandoz Corporation. 

-7-
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In view of the above amendments and comment, it is 

believed that the claims now in the application are 

patentable over the prior art and in condition for allowance. 

Accordingly, it is respectfully requested that the Examiner 

withdraw the present rejection of the claims and pass the 

application to issue. 

TOM:lmc 

SANDOZ CORPORATION 
59 Route 10 
E. Hanover, N.J. 07936 

October 11, 1996 

Respectfully submitted, 

By ~.,.a.._O ?J~ 
Thomas 0. McGovern 
Registration No. 25,741 
(201) 503-8480 

Encl. :Page 7 of Amendment in triplicate; 
Two Month Extension of Time; 
Declaration; 
Claim of Priority; 
Certified British application; 
COM Stamp; 
Postcard 
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:~~ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of 

SYLVAIN COTTENS, et al. 

Application No. 08/416673 

International filing date: Sept. 24, 1993 

For: 0-Alkylated Derivatives of 
Rapamycin and Their Use, 
Particularly as Immunosuppressants 

Art Unit: 1202 

Examiner: Robert T. Bond 

DECLARATION OF DR. GERHARD ZENKE 

I, GERHARD ZENKE, do hereby declare and say as follows: 

1. I am an immunologist employed in the Immunology Department of Sandoz 

Pharma Ltd. in Basel, Switzerland. I have been employed by Sandoz since 1986. I hold a 

PhD degree from Max-Planck-Institute for Immunobiology, Freiburg, Germany. A copy 

of my curriculum vitae is attached hereto as Exhibit A. 

2. My duties and responsibilities at Sandoz include, inter alia, directing and 

carrying out testing and screening of compounds to assess their potential as 

immunosuppressive drugs. One assay which is routinely used for this purpose is the 

Mixed Lymphocyte Reaction (MLR). The MLR was originally developed to assess the 

tissue compatibility between potential organ donors and recipients and has become one of 

the best established in vitro models for immune reaction. The murine MLR used in my 

laboratory is a standard, generally accepted assay for immunosuppression and is carried 

out essentially as described by T.Meo in "Immunological Methods", L. Lefkovits and B. 

Peris, Eds., Academic Press, N.Y. pp. 227-239 (1979). A detailed protocol of this MLR 
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used in my laboratory is attached hereto as Exhibit B. Over the years, I and those 

working in my laboratory under my supervision have carried out thousands of MLRs and 

have measured the immunosuppressive activity of many derivatives of rapamycin in this 

assay. 

3. I have reviewed US Patent 5,258,389. The only compound specifically 

exemplified in this patent is the compound of example 2. (This compound is referred to 

in the patent as 42-0-phenyl rapamycin, but I will refer to it herein as 40-0-phenyl

rapamycin for consistency with the numbering system employed in the above-captioned 

application). The immunosuppressive activity of this compound in the MLR was assayed 

in my laboratory under my direction and compared to 40-0-hydroxyalkyl- and 40-0-

hydroxyalkoxyalkyl-rapamycins exemplified in the above-captioned application. 

Rapamycin was used as a reference compound. Our results are as follows, expressed as 

the concentration required for 50% inhibition of proliferation relative to rapamycin (riC50): 

Compound 

40-0-(2-Hydroxyethyl)-rapamycin 

40-0-(3-Hydroxypropyl)-rapamycin 

40-0-[2-(2-H ydroxyethoxy )ethy I] -rapamycin 

40-0-Pheny 1-rapamycin 

SD: Standard deviation 

n: Number of experiments 

Mean rlC50 + SD (n) 

2.1 ± 0.51 (4) 

3.1 ± 0.53 (4) 

2.1 ± 0.22 (4) 

650 ± 70 (4) 

Based on the fact that the concentration of 40-0-phenyl-rapamycin required to obtain 50% 

inhibition of this MLR was on the order of 200x greater than the concentration required for 

the other three compounds, I can conclude that the 40-phenyl-rapamycin is markedly less 

immunosuppressive than the other three compounds. Given its relatively low intrinsic 

2 
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immunosuppressive activity, it is extremely unlikely that 40-0-phenyl-rapamycin would have 

a pharmaceutically useful level of immunosuppressive activity in vivo, and it would certainly 

be expected to have a much lower level of activity than the other three compounds tested. 

That the 40-0-hydroxyalkyl and 40-0-hydroxyalkoxyalkyl derivatives of rapamycin would 

retain such a high level of immunosuppressive activity compared to the 40-0-phenyl 

derivative would not have been obvious and could not have been predicted from the 

disclosure in US 5,258,389. 

I HEREBY DECLARE that all statements made in the foregoing declaration of my 

own knowledge are true, and all statements made on information and belief are believed to 

be true; and further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, under 

Section 1001 of Title 18 of the United States Code and that such willful false statements may 

jeopardize the validity of the application or any patent issuing thereon. 

~~2------z_ 
GERHARD ZENKE 

Date: __ "5_<!>_~ _q ___ l3_G ____ _ 

3 
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Serum-free mouse mixed-lymphocyte reaction 

Compounds 

All compounds are dissolved in ethanol at 1 o-2 M and stored at -20°C. Samples to be tested were diluted 
on the day of the experiment in culture medium. The first dilution of the stocks was 1 :100. 

Experimental procedure 

Mouse mixed-lymphocvte reaction (MLRl 

Parameters affecting the magnitude of T cell proliferative responses like cell concentration, type of 
medium, mouse strain combinations, incubation conditions and culture time have been optimized 
according to Strong et al. (1973) and Mea (1979). 

Cell preparation and counting: 

Female, 8-10 weeks old CBA (H-2k) and BALB/c mice (H-2d) were obtained from BRL, Fullingsdorf, 
Switzerland. Single spleen cell suspensions are prepared by passage through 70 mm nylon cell strainer 
(Becton Dickinson, New Jersey, USA) in Hank's balanced salt solution (Gibco BRL AG, Basle, 
Switzerland) and twice repeated washing. The cells are finally resuspended in serum-free CG-medium 
(Bioreba, Basle, Switzerland). Viable cells are directly counted in the spleen cell preparation using the 
fluorescein diacetate method (Rotman and Papermaster, 1966). A solution of 5 mg/ml fluorescein 
diacetate in acetone is kept at -20°C. One part of a 1 :100 dilution of the stock solution in phosphate 
buffered saline (Gibco) prepared fresh daily and kept on ice is mixed with nine parts of the cell suspension 
(prediluted in phosphate buffered saline). After 1-5 minutes at room temperature viable brightly 
fluorescing cells are counted in a Neubauer chamber under a fluorescent light microscope using 
appropriate excitation and barrier filters. 

Assay performance: 

Equal amounts of spleen cells from the two mouse strains are mixed. 2 x 105 cells per well (1 x 105 cells 
from each strain) are incubated with appropriate serial dilutions of samples in 200 ml serum-free CG
medium in flat bottom tissue culture microtiter plates (Costar, Cambridge, USA) for 4 days at 37°C in 5% 
C02• Usually eight three-fold dilution steps in duplicates per sample are performed_ One mCi 3H
thymidine (2Cilmmol; Amersham, England) is added to each well. The plates are subsequently incubated 
for additional 16 hours. Cells are harvested (Betaplate™ 96-well harvester) on filter paper Filtermat A, 
which is finally washed, dried and counted after addition of scintillation liquid (Beta Plate Scint) in a 
Betaplate™ counter (entire equipment from Wallac Oy, Turku, Finland). 

Data analysis 

Background values (low control) of the MLR are the proliferation of BALB/c cells alone, which are 
subtracted from all values. Proliferation of mixed cells without any sample is taken as 100% proliferation 
(high control). 

Percent inhibition by the samples is calculated according to the equation: 

Inhibition [%] = [[(high - low) - (sample- low)] I (high - low)] x 100 

The concentrations required for 50% inhibition (IC50 values) are determined using a four parameter 
logistic function. 
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Calculation of relative activities 

A number of independent experiments showed some minor variation in the absolute IC50 values of 
rapamycin. To compensate for this variability and to be able to determine relatively small differences in 
activity a titration of rapamycin as a reference is performed on each microtiter plate. Results obtained with 
derivatives of rapamycin are expressed as relative IC50, e.g. the ratio of the IC50 of the derivative and the 
IC50 of rapamycin. 
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Serial Number: 08/416,673 

Art Unit: 1202 

EXAMINER'S AMENDMENT 

• 
-2-

1. An Examiner's Amendment to the record appears below. Should 

the changes and/or additions be unacceptable to applicant, an 

amendment may be filed as provided by 37 C.F.R. § 1.312. To 

ensure consideration of such an amendment, it MUST be submitted 

no later than the payment of the Issue Fee. 

2. Before the specification, the following ABSTRACT has been 

added; 

ABSTRACT 

Novel derivatives of rapamycin, particularly 9-

deoxorapamycins, 26-dihydro-rapamycins, and 40-0-substituted and 

28,40-0,0-di-substit~ted rapamycins, are found to have 

pharmaceutical utility, particularly as an immunosuppressants. 

3. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Robert T. 
Bond whose telephone number is {703) 308-4711. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is {703) 308-1235. 

Bond:st 
December 13, 1996 I?M?.B~ 

ROBERT T. BOND 
PRIMARY EXAMINER 

ART UNIT 120? 

\1 
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B a s 1 e , S w i t z e r 1 a n d 6b. The following fees should be charged lo: ---=..;;;;..;;:..==..'---=..:.:...=:..=.=..;:;..=..=.;;;;..;.:..;:;;... __________________________________ -1· DEPOSIT ACCOUNT NUMBER 1 9- Q 1 3 4 

A. 0 This applicalion is NOT assigned. 

0 !IB&Ignment previously submitted to tha Patent and Trademark Office. 

5a Assignment Is being submitted under separate cover. Assignments should be 
direc:ted to Box ASSIGNMENTS. 

PLEASE NOTE: Unless an assignee is Identified in Block 5, no assignee data will appear on lha patent. 
Inclusion o1 assignee data is only appropriate wnen an assignment has been previously submitted to lha 
PTO or is being submitted under separate cover. Completion of this 1otm Is NOT a substitute lor filing 
an assignment. 

Certificate of Mailing 

(ENCLOSE A COPY OF THIS FORM) 

IZi Issue Fee IJl Advance Order- II of Copies .......!1'-'0"'---------
00 Any Deliciendaa in Enclosed Fees 

The COMMISSIONER OF PATENTS AND TRADEMARKS Is 
requested to apply lha Issue Fee to lha application Identified above. 

(Au~ignature) _ __ I(Data) 
';/~ C?J?/1~~- - 3/14/97 

NOTE; The Issue Fee will not be accepteOlrom anyone other than the 
applicant; a registered attorney or agent; or the asslg..- or other party 
in Interest as shown bv lha records of lha Patent and Trademark Offlce. 

Note: If this certificate of mailing is used, it can only be used to transmit the Issue Fee. This certiftcate cannot be used for any other accompanying papers. 
Each additional paper, such as an assignment or formal drawing, must have its own Certificate of mailing. 

1 hereby certify that this correspondence is being deposited with the United States Postal Service with sufficent postage as first class mail in 
an envelope addressed to: Box ISSUE FEE 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

on.::.: __ M_A_R_c_~_H_l_4_,_1_9_9_7 __________ (Date) 

___ 
7
T_H_O'::I!MF--A-'S'--_O_._M_C=-'G_O_V_· _E_R_N _______ (Name of person making deposit) 

--,_,..c.Y.:....::.:z;;;;;;;,.....==~aL-.L~-<-L..~'--"---"0.!=-:::=-----'---<Signature) •t. 
__ M_A_R_C_H __ 1_4_,:___1_9_9_7 __ ---'------''--- (Date) 

1. TRANSMIT THIS FORM WITH FEE' __-

PTOL-858 (REV.OS-96) Approved for use through 05131/96. OMB 0651-0033 

Jl/J_ 

5l,f 

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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• 
Case No. 100-7932/PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Sylvain Cottens, et al. Art Unit: 1202 

Serial No. 08/416,673 Examiner: R. Bond 

Filed: April 7, 1995 Batch No. : H50 

$~C:··"~ 
s-p/r;
c·~ 
~ 

For: 0-ALKYLATED RAPAMYCIN 
DERIVATIVES AND THEIR 
USE, PARTICULARLY AS 
IMMUNOSUPPRESSANTS 

I hereby certify that thl.; correspondence is bein~l 
deposited with the United States Pvsta! Servic':l as 
first class mail in an enveiope addressed to; Commis· 
sioner of Patents.and Trademarks, Washington, D.C. 
10231,on March 14, 1997 

AMENDMENT UNDER 37 CFR 1.312 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

-·foiiia·oroeposii) ______ _ 
...l'JJ..QJOO.§ •• Q~ ___ M.Q.?_Q.Y.~£n _________ _ 

Name¢ applicant, '3::>signij!e, or 

-~=~~m~. 
Signature 

-l'l:la.r.c:h.~4 •.. l.9.9_7_ ___________________ _ 
Date of Signature 

Under the'provision of 37 CFR 1.312, please amend the 

above.identified application as follows: 

IN THE CLAIMS 

Please cancel claim 4, 9 1 and 10. 

In line 1 of claims 11 to 15, after the word "claim", 

delete the number "10", and insert in its place in each 

instance the number -- 19 

In 1i~1 of claims 11, 12, and 13 1 after the word 

"which"~ delete the term "R1 " 1 and insert in its place 

in each instance the term -- R1 

Sl10147 04/17/97 08416673 

-~(o{q1 o1f(n(q, owt~1? 
19-0134 100 142 

[,~,~l'ltlf ( ()1) lilo·( 

G 

1r290.00~ 

~WI 
r 
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• ••• 
Claim 16, line 2; claim 17, line 4; and claim 18, 

line 3, after .the word "claim", delete the number 11 10", and 
insert in its place in each instance the number -- 19 

I? ~ 
Please add the following new claims ~ and ~-
A compound of the formula 

41 

4 

:Q~r4 
0 8 u 

0 

0_,-

wherein R1 is hydroxy(c1 _6 )alkyl or 
hydroxy(C1 _3 )alkoxy(C1 _3 )alkyl. 

24 

19~ The compound according to claim~ which is 
~ ~-(3-hydroxyethyl)-rapamycin. 

-2!.. 
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... • 
REMARKS 

Claims 9 to 18 have been allowed and claims 11 to 20 
are now in the application. No additional fee is required. 

The instant application was allowed on December 16, 

1996; and the issue fee is being submitted concurrently with 
this amendment. 

It is respectfully requested that the above amendments 
of the claims be entered. The entering of these amendments 
will not require a new search nor will it require substantial 
additional work on the part of the Patent and Trademark 

Office. This Amendment is believed to be proper under the 
provisions of Rule 312, because it corrects minors errors in 
the structures and definitions of the claims. Claim 10 has 
been replaced with new claim 19 to remove the space in the 

double bond between carbons 17 and 18 in claim 10 and conform 
the bond to that of the generic compound of formula I on page 
2 of the application. Substituent R1 has been amended in 

claims 11 to 13 and in new claim 19 to properly identify it. 
The definition of substituent R1 has also been amended to 

limit the alkylene groups of the hydroxyalkoxyalkyl moiety to 
the preferred c1 _3 alkylene set out on page 3, line 10 of the 

application. Applicant have added new claim 20 to the 

application to replace claim 4, which may have been 

inadvertently deleted from the application instead of claim 

9, which was canceled by the Amendment of October 15, 1996. 

-3-
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• • 
The proposed amendment do not broaden the scope of the 

claims or introduce new matter. They were not presented 

earlier because it was only·during a review of the allowed 

application that it was noted that the amendments were 

needed. It is therefore respectfully requested that the 

proposed amendment be entered under the provisions of 

35 CFR 1.312. 

TOM: lmc 

NOVARTIS CORPORATION 
59 Route 10 
E. Hanover, N.J. 07936 

March , 1997 

Respectfully submitted, 

By ~O?J;~ ... 
Thomas 0. McGovern 
Registration No. 25,741 
(201} 503-8480 

Enclosures: COM Stamp; Postcard 

-4-
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,..,_ ('0 

·.The Commissioner of Patents 
and Trademarks 

"·Htu ~till appllct1lltmforaptUmtfora 
.: _,,_, tJitd usefoJ ~ The ·m~e tJitd tk

. #iiplltm of rJu ln!lmtioll an nu:losed. The 

\ . ~-oflawhalll!bUncompli~dwfsh, 
' tJitd it hlu bun dn~I"'JJincd drtJl a ~nt on 

.~·~·,~·~,;;,~~,_.,..,._ rJu 1nvmt1ott lhaU be srrwe4 under rite law. 

- United Sta~s Patent 

)·. · -~onuu. to r1u ~rrotl(s) htJvlns rllk 10 thu 
:. :.:·paU..r 1M rlg/11 rO aellltU ownftommak
. !n& taU.,, o/frrlitgfor sak, or uUU., rJu in

vention thro"ffhollt the United Star~• of 
• AnwriaJ or hrrporflng rJu lnwntion Into rJu 

_ .. Vnlle4 Sriltuof/t.IMrlctJforthe tmnwforrh 
~ · , belo>o! subject to rJu payment of mtJINelltiiiCe 

• ·feu tu pmlllded by law. 

.. ·Q thJS ~CtJiion ;._ ftkd prlDr 10 J~~~~e 8, 
·1995, rJu rmn ofthU J11C11m1 u rJu ~ong, of 

.. ~n yearsftom the date of srrw ofthU 

• • . ."ptUint or'twetuy yean from i~te earliest eJ!ec

. · : tJve U.S. filing date of rJu applialllon. sub
- · . . }ecf 10 tillY mJIIIIOty -eulon. 

--./fthUapplft:Gtion Mltufiled on orqfter June 
· '· B. /995,rlurmnofthuptUenturwenryyean 

· · · ftom rJu U.S. flUng date, subject to t111 natM

IOry utension. Q rJu applicalion coniQW Q 

_ · · 11'6clfic ·refemree 10 till. eGrlier filed applica

. . ·tionorapp/ictJtiorurmder 35 U.S.C./20, 121 
· .'-or36S(c). ihetermofrluptllf!nthtwenryyean 

. ·• ' from 1M date on which rJu earlien applica
. . · •·. . . tlon IIW file4, subjecr10 any natMtory uren

. liotl. 

~ ~, ... 
(fk:'~-~t-
·~tiM~df~· 
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• 
Case No. 100-7932/PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of 

Sylvain Cottens, et al. Art Unit: 1202 

Serial No. 08/416,673 Examiner: R. Bond 

Filed: April 7, 1995 Batch No. : H50 

For: 0-ALKYLATED RAPAMYCIN 
DERIVATIVES AND THEIR 
USE, PARTICULARLY AS 
IMMUNOSUPPRESSANTS 

AMENDMENT UNDER 37 CFR 1.312 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

I her'lbv certify that thiii corr-=soc.ndance is ~!:"'•t 
depc!. ... ited V't:!h the U:·.ited 3tz~f:::; ?·.:st.:~; S·;t·!:r:~o.J ~~~~ 
first .;iass mail in an a:lv~.::-·~~s ::rJ·:!t··=S:1t~rJ ::y C;;~1r.~:·3· 
.siun•.1r of Fatents.and Trademarks. Washington. D.C. 
::o:t.:::l.on March 14, 1997 

---ioai6-~i'o8p;sitY·----------

...l'h.o.l!l9_§ __ Q_. ___ ~s;§_Q.Y.~~n •.•••••••••• 
. Nan::~~:;~i~<~';::.,~~,'~:?:,WS'!b or 

~~--~~~--
S!g~::it:.re 

-.Ma..cch •• 14 •.. l9.9_7_ ___________________ _ 
Date of 3igo.:aure 

Under the provision of 37 CFR 1.312, please amend the 

above identified application as follows: 

IN THE CLAIMS 

Please cancel claim 4, 9, and 10. 

In line 1 of claims 11 to 15, after the word "claim", 

delete the number "10", and insert in its place in each 

instance the number -- 19 

In line 1 of claims 11, 12, and 13, after the word 

"which", delete the term "R1 ", and insert in its place 
. h . h 1 1n eac 1nstance t e term -- R 
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.. . • • 
CASE 1 00-7932/PCT 

CERTIFICATE OF MAILING 

I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the United 
States Postal Service on the date shown below with sufficient postage as first class mail in an envelope addressed to the: Assistant 
Commissioner for Patents, Washington, D.C. 20231. 

fhyfl,'>" Ke//.:1- Y!AJL Kj/r 
Type or print name ~ SignaturEff/ 

'Jfhv>dv 3 o I 'f 9Jt' 
Date > 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN REAPPLICATION OF 

COTTENS ET AL. 

U.S. Patent No. 5,665,772 

APPLICATION NO: 08/416,673 

FILED: APRIL 7, 1995 

Certificate of Correction Branch 

FOR: 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, 
PARTICULARLY AS IMMUNOSUPPRESSANTS 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

CERTIFICATe 
n1;~ 

f-OR THE '"SIONEt · .:PAT. & T.M. 
APR 8 f998 

REQUEST FOR n~d1ARR>lr-~ECTION 
Sir: 

An error has been noted in the above-identified United States Patent, and a Certificate of 

Correction is hereby requested. 

In particular, the error resides in claim 1 0 of the issued patent. This claim was presented as 

new claim "20" of applicants' "Amendment Under 37 CFR 1.312" mailed March 14, 1997 (copy 

appended). At page 3 of said Amendment, applicants indicated that said claim 20 was intended to • 

replace claim 4 of the application as filed, which applicants indicated may have been erroneously 

cancelled by the Office during prosecution. 

However, through applicants' inadvertent error, said claim 20 was incorrectly drawn to the 

comJ?.ound "40.10-~9"6f.r~thydr)~~M~thyl)-rapamycin," rather than reciting the compound of claim 4 of the 
05/c0/1998 LBERGtR 000000l4 wo 

applicati.on0as filed. 
01 fC:145 !ltiMI 1..ii 
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U. S. Patent No. 5,665,772 
Atty Docket No. 1 00-7932/PCT 
Request for Certificate of Correction 

• 
Accordingly, a Certificate of Correction is enclosed correcting the error in claim 10, lines 

1-2 of the subject U.S. Patent No. 5,665,772 by deleting "40-0-@-hydroxyethyl)-rapamycin" and 
! 

replacing it with "40-0-~-hydroxyethyl)-rapamycin". Applicants respectfully request issuance of 

said Certificate. 

If the Office should deem the present request to be made pursuant to 37 CFR §1.323 
/ 

("Certificate of Correction of Applicant's Mistake"), and not 37 CFR §1.322(a) ("Certificate of 

Correction of Office Mistake"), then the Office is authorized to charge the fee of $100 set forth in 

37 CFR §1.20(a) and any other fees necessitated by this paper, to Patentee's Deposit Account No. 

19-0134. This page is enclosed in duplicate for fee purposes. 

Novartis Corporation 
Patent and Trademark Dept. 
564 Morris Avenue 
Summit, NJ 07901-1 027 
(908) 522-6924 

DEF:mjl 
Date: March 30, 1998 

Respectfully submitted, 

Diane E. Furman 
Attorney for Applicants 
Reg. No. 31,104 

Enclosures: "Amendment Under 37 CFR 1.312" (March 14, 1997) 
Certificate of Correction (in duplicate) 
This page in duplicate 
Postcard 

-2-
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. PTO/SB/44 (10-96) 
Approved for use through 6130/99. OMB 0651-0033 

. . Patent and_ Trad~marl< ~ffice; U.~. ~EPARTMENT OF COMMERCE 
Under the Paperwork Reduction Ad of 1995, no persons are reqUired to respond to a collection of 1nfonnatlon unless it diSplays a valid OMB control number. 

(Also Form PT0-1 050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT NO 

DATED 

INVENTOR(S) : 

5,665,772 

September 9, 1997 
Sylvain Cottens and Richard Sedrani 

It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

Claim 10, lines 1-2, delete "40-0-(3-hydroxyethyl)-rapamycin 11 and replace 

it with -- 40-0-(2~hydroxyethyl)-rapamycin 

MAILING ADDRESS OF SENDER: 

NOVARTIS CORPORATION 
Patent anq Trademark Department 
564 Morris Avenue 
Summit, NJ 07901-1027 

PATENT NO. 5,665, 772 

No .. of additional copies 

Burden Hour Statement: This fonn is estimated to take 1.0 hour to complete. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time _you are required to comj)lete this fonn should be sent to the Chief lnfonnation Officer, Patent and Trademark 
Office Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for 
Patents, Wash1ngton, DC 20231. 
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• 
REMARKS 

Claims 9 to 18 have been allowed and claims 11 to 20 
are now in the application. No additional fee is required. 

The instant application was allowed on December 16, 
1996; and the issue fee is being submitted concurrently with 
this amendment. 

It is respectfully requested that the above amendments 
.. of the claims be entered. The entering of these amendments· 

will not require a new search nor will it require substantial 
additional work on the part of the Patent and Trademark 
Office. This Amendment is believed to be proper under the 
provisions of Rule 312, because it corrects minors errors in 
the structures and definitions of the claims. Claim 10 has 
been replaced with new claim 19 to remove the space in the 

double bond between carbons 17 and 18 in claim 10 and conform 
the bond to that of the generic compound of formula I on page 

2 of the application. Substituent R1 has been amended in 

claims 11 to 13 and in new claim 19 to properly identify it. 

The definition of substituent R1 has also been amended to 
limit the alkylene groups of the hydroxyalkoxyalkyl moiety to 
the preferred c1 _3 alkylene set out on page 3, line 10 of the 
application. Applicant have added new claim 20 to the 

applica~ion to replace claim 4, which may have been 

inadvertently deleted from the application instead of claim 
9, which was canceled by the Amendment of October 15, 1996. 

-3-
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• • 
The proposed amendment do not broaden the scope of the 

claims or introduce new matter. They were not presented 
earlier because it was only during a review of the allowed 
application that it was noted that the amendments were 

needed. It is therefore respectfully requested that the 

proposed amendment be entered under the provisions of 

35 CFR 1.312. 

TOM:lmc 

NOVARTIS CORPORATION 
59 Route 10 
E. Hanover, N.J. 07936 

March , 1997 

Respectfully submitted, 

sy ::z:tr~o ?7JC:~< 
Thomas 0. McGovern 
Registration No. 25,741 
(201) 503-8480 

Enclosures: COM Stamp; Postcard 

-4-
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• • 
Claim 16, line 2; claim 17, line 4; and claim 18, 

line 3, after the word "claim 11
, delete the number 11 10", and 

insert in its place in each instance the number -- 19 

Please add the following new claims 19 and 20. 

19. A compound of the formula 

4 

5 G), ....... . 
: 3~ 

6 N~6 
o e II 

0 
0 

0,....-

12 

wherein R1 is hydroxy(C1 _6 )alkyl or 

hydroxy(C1 _3 )alkoxy(C1 _3 )alkyl. 

20. The compound according to claim 19 which is 
40-0-(3-hydroxyethyl)-rapamycin. 

-2-
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EXPEO 
DATE .. §-15-
TO ~~()a Supervisor, Art Unit 

SUBJECT: Certificate of.Correction Request in Pate~t No. _----~.a=..A-....:l{_p~{J;=-.Jofi~_'7-=--1,1.......;.6t=..:... ____ _ 

A response to the following question(s) is requested with respect to the accompanying request for a certificate of correction. 

0 1. Would the change(s) requested under 37 a:R 1.323 constiwte new matter or require reexamination of the application? 

M· Would the change(s) requested under 37 a:R 1.323 materially affect the scope or meaning ~f the claims allowed by 
V .......... \ the examiner in the parent? . 

0 3-. Applicant disagrees with cbange(s) initialed and dated by Examiner in lieu of an Examiner's AmendmenL Should 
the change request be granted? 

.I2J:l\ With respect to the change(s) requested, correcting Office errors, should the patent read as shown in the certificate f7 -- l of conection? 

O 5. If the amendment filed----------- had been considered by the Examiner, would the 
amendment have been entered? 

Michelle Williams 

TO: CERTIACATES OF CORRECTION BRANCH I DATE: 

Tite decision regarding the change(s) requested in the certificate of correction is shown below. 

1. 0 YES 0 NO 0 Comments below 

2. 0 YES ){NO 0 Comments below 

3. 0 YES 0 NO 0 Comments below 

4. )(YEs 0 NO 0 Comments below 

5. 0 YES 0 NO 0 Comments below 

0 Comments 

v'LJ~ 
1 . 

t,:1 

}6-11 
Art Unil 

PTOL-306(REV- 10187) U-S. DEPARTMENT OF COMMERCE Patent and Trademark Office 
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PTO/SB/81 (01-09) 
Approved for use through 11130/2011. OMS 0651-0035 

U.S. Patent and Trademark Office; U.S DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are requiTed to respond to a collection of information unless it displays a valid OMS control number 

I' POWER OF ATTORNEY 
Application Number 08/416673 ........ 

OR 
Filing Date Aprif7,1995 

REVOCATION OF POWER OF ATTORNEY 
First Named Inventor Cotten, Sylvain 

WITH A NEW POWER OF ATTORNEY 
I Title j 0-ALKYLATED RAPAMYCIN 

AND 
Art Unit j 1202 

Examiner Name I Bond, Robert 
CHANGE OF CORRESPONDENCE ADDRESS l 

' 1 Attorney Docket Number I 100-7932 ~ 

I hereby revoke all previous powers of attorney given in the above-identified application. 

D A Power of Attorney is submitted herewith. 

OR 

~ 
I hereby appoint Practitioner(s) associated with the following Customer 
Number as my/our attomey(s} or agent(s) to prosecute the application 
identified above, and to transact all business in the United States Patent 
and Trademark Office connected therewith: 

OR 

D I hereby appoint Practitioner(s) named below as myfour attorney(s) or agent(s) to prosecute the application identified above, and 

to transact all business in the United States Patent and Trademark Office connected therewith: 

Please recognize or change the correspondence address for the above-identified application to: 

~ The address associated with the above-mentioned Customer Number. 

OR 
~ The address associated with Customer Number: L_j 

OR 
,----, Firm or 
I I 

Individual Name L__j 

Address 

City j State l J Zip I 
Country 

Telephone I Email 

I am the: 

D ApplicanUinventor. 

OR 

~ 
Assignee of record of the entire interest. See 37 CFR 3. 71. 
Statement under 37 CFR 3. 73(b) (Form PTO/SB/96) submitted herewith or filed on 

~ S~oanto•AsslgneeofReoo•d 
Signature C- I Date 1~'1 
Name Houghton J Telephone 1 -2614 
Title and Company Patent Attorney, Novartis 
NQIE: Signatures of aH the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one 

signature is required, see be!OIN•. 

~ *Total 1 forms are submitted. 

This co!lectlOn of ;nformatlon IS reqmred by 37 CFR L31, 1.32 and 1.33. The onrormat1on JS requwed !o obta1n or netarn a benefrt by the putlhc whJcn rs to file (and by the 

USPTO to process) a~ appiicalion. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1.11 and !. 14. This co!!ection rs estimated to take 3 minutes to complete, 

inducting gathering, preparing, and submitting the completed applfcat!on form to the USPTD. Time will vary depending upon !he individual case. Any comments on 

the amount of fime you require to complete this form ancttor suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S Patent and 

Trademark Office. U.S. Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-1450 DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Electronic Acknowledgement Receipt 

EFSID: 5189946 

Application Number: 08416673 

International Application Number: 

Confirmation Number: 9777 

Title of Invention: 
0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS 

IMMUNOSUPPRESSANTS 

First Named Inventor/Applicant Name: SYLVAIN COTIENS 

ROBERTS HONOR 

SANDOZ CORPORATION 

59 ROUTE 10 

Correspondence Address: -

EAST HANOVER NJ 079361080 

us -

-

Filer: Gregory Houghton./Cindy Klepacky 

Filer Authorized By: Gregory Houghton. 

Attorney Docket Number: 1 00-7932/PCT 

Receipt Date: 21-APR-2009 

Filing Date: 07-APR-1995 

TimeStamp: 14:23:25 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

295366 

1 PowerRevocation 1 00-7932.pdf yes 2 
4 71 Oc0e86b82528ab5ebfad255d850ff16b 

7795 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Power of Attorney 1 1 

Assignee showing of ownership per 37 CFR 3.73(b). 2 2 

Warnings: 

Information: 

Total Files Size (in bytes) 295366 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTOfSB/96 (03-09) 
Approved for use through 04/3012009. OMS 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid OMS control number 

STATEMENT UNDER 37 CFR 3.73(bl 

Applicant/Patent Owner: Novartis AG ----------------------------------------------------------------------------
Application No./Patent No.: 08/416,673 I 5,665, 772 Filed/Issue Date April 7, 1995 I September 9, 1997 

Titled: 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE. PARTICULARLY AS 

IMMUNOSUPPRESSANTS 

Novartis AG 
1-------------------------------------------·a 

(Name ct Assignee) (Type of Assignee, e.g., corporation, partnership, university. government agency, etc. 

states that it is: 

1. ~ the assignee of the entire right title, and interest in; 

2. 0 an assignee of less than the entire right, title, and interest in 
{The extent (by percentage) of its ownership interest is ________ %}; or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A.~ An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 

the United States Patent and Trademark Office at Reel 008422 , Frame 0042 , or for which a 

copy therefore is attached. 
OR 

B. D A chain of title from the inventor(s). of the patent application/patent identified above, to the current assignee as follows: 

1. From: To: _________________________________ __ 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame __________ __ or for which a copy thereof is attached. 

2. From: To: -------------------------------------
The document was recorded in the United States Patent and Trademark Office at 

Reel Frame _________ _ or for which a copy thereof is attached. 

3. From: To: ___________________________________ __ 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame __________ _ or for which a copy thereof is attached. 

I I Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3. 73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 

or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (I.e., a true copy of the original assignment document(s}) must be submitted to Assignment Division in 

accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The un~~rsi flied beJow) is authorized to act on behalf of the assignee. 

Gregory C. Houghton Patent Attorney 

Title 

This collection of information is required by 37 CFR 3 73(b} The information is required to obtain or ratain a benefit by the public which is to file (and by the USPTO to 

process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 mlnt!les to compie!e, inctuding 

gathering, preparing, and submitting !he completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on !he amount of time 

you require to complete !his form and/or suggestions for reducing this burden. should be sent to the Chief Information Officer. U.S. Patent and Trademark Off:<ee, U.S. 

Departmen: of Comrnerce, P.O. Box 1450. Alexa,-,-dria, VA 22313,1450. DO NOT SENO FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 

for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

08/416,673 04/07/1995 

1095 
NOV ARTIS 
CORPORATE INTELLECTUAL PROPERTY 
ONE HEALTH PLAZA 104/3 
EAST HANOVER, NJ 07936-1080 

UJ\TTED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Vllgmia 22313-1450 
"W'.'Iw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

SYLVAIN COT1ENS 100-7932 
CONFIRMATION NO. 9777 

POA ACCEPTANCE LETTER 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~I~JI~~~~~~~~IIIIIIIIIIIIIIIIIIIIIIIIII 

Date Mailed: 04/29/2009 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/21/2009. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/deelliott/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

08/416,673 

ROBERT S HONOR 
SANDOZ CORPORATION 
59 ROUTE 10 

FILING OR 3 71 (C) DATE 

04/07/1995 

EAST HANOVER, NJ 079361080 

UJ\TTED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Vllgmia 22313-1450 
"W'.'Iw.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

SYLVAIN COT1ENS 100-7932/PCT 
CONFIRMATION NO. 9777 

POWER OF ATTORNEY NOTICE 

IIIIIIIIIIIIIIIIIIIIIIII]~!I]~~~~~~~~I~JI~~~~~~~JIIIIIIIIIIIIIIIIIIIIIIIIII 
Date Mailed: 04/29/2009 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/21/2009. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/deelliott/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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CASE 1 00-7932/PCT 
FlUNG BY "EXPRESS MAIL" UNDER 37 CFR 1.10 

SV 1DG?0~5J.1'7 u 5 llY\Av\ \8. aoo9 
Express Mail Label Number Date ofheposi? 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE U.S. PATENT No. 5,665,772 

ISSUED: SEPTEMBER 9, 1997. 

INVENTORS: SYLVAIN COTTENS AND 

RICHARD SEDRAN! 

FOR: 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS 

IMMUNOSUPPRESSANTS 

MS: Patent Ext. 
Director for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

TRANSMITTAL LETTER FOR PATENT TERM EXTENSION APPLICATION 

Sir: 

Enclosed in triplicate is ~n application for the extension of U.S. Patent No. 5,665,772 

onder 35 U.S.C. §156. 

The Director is hereby authorized to charge the Application Fee of $1,120.00 prescribed 

by 37.C.F.R. §1.200)(1), as well as any additional fees which may be required in connection with 

the filing of this Application for Patent Term Extension, to Applicant's Deposit Account No. 19-

0134 in the name of Novartis. Two additional copies of this transmittal letter are being submitted 

for charging purposes. 

Novartis Pharmaceuticals Corp. 
Patents Pharma 
One Health Plaza, Building 101 
East Hanover, NJ 07936-1080 
(862) 778-2614 

Date: !;/ lrJ /a? 

Respectfully submitted, 

~~~~ 
Attorney for Applicants 
Reg. No. 47,666 
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FILING BY "EXPRESS MAIL" UNDER 37 CFR 1.10 

£\/ 7fJlco ~ 5a~? u 5 
Express Mail label Number 

m.4~ It aoo q 
· EaT of oe6osit 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE U.S. PATENT NO. 5,665,772 

ISSUED: September 9, 1997 

INVENTORS: Sylvain Cottens and Richard Sedrani 

FOR: 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, 
PARTICULARLY AS IMMUNOSUPPRESSANTS 

MS Patent Ext. 
Director for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

CASE 100-7932 

PATENT TERM EXTENSION APPLICATION UNDER 35 U.S.C.§156 

Sir: 

Pursuant to 35 U.S.C.§156 and 37 C.F.R.§1.710 et seq., Novartis AG ("Applicant"), a 

Corporation organized under the laws of Switzerland, hereby requests an extension of the patent 

term due to regulatory review of U.S. Patent No. 5,665,772, which was granted on September 9, 

1997. 

Applicant asserts that it is the owner of the entire right, titl~ and interest in U.S. Patent 

No. 5,665, 772 by virtue of an assignment from the inventors, Sylvain Cottens and Richard Sed rani, 

to Sandoz LTD, which later changed its name to Novartis AG. The assignment and name change 

to Novartis AG is recorded in the U.S. Patent and Trademark Office at Reel 008422, Frame 0042 

on March 24, 1997. A copy of the assignment is attached hereto as Appendix A. A copy of the 

Power of Attorney evidencing that Novartis AG b~ing the owner of the entire right, title and interest 

in and to U.S. Patent No. 5,665,772 appoints Gregory C. Houghton as its agent to act in its interest 

in this matter is attached hereto as Appendix B. 

In accordance with 35 U.S.C.§156 and 37 C.F.R.§1.740, Applicant provides the following 

information in support of its request for a patent term extension. The following sections are 

numbered analogously to 37 C.F.R.§1.740. 
85/19/2889 HNGUYEH1 88888888 198134 5665772 
01 fC:14S7 1128.80 DA 
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(1) Identification of the Approved Product 

The approved product is Afinitor®, which contains the active ingredient everolimus, having 
the chemical name 40-0-(2-hydroxyethyl)-rapamycin and having the chemical structure 

2. Identification of the Federal Statute under which Regulatorv Review Occurred 

The approved product was subject to regulatory review under the Federal Food, Drug and 

Cosmetic Act, Section 505 (New Drugs). 

3. The Date of Permission for Commercial Marketing 

The approved product received permission for commercial marketing under Section 505 of 

the Federal Food, Drug and Cosmetic Act (21 U.S.C.§355(c)) on March 30, 2009. A copy of the 

FDA approval letter is attached hereto as Appendix C. 

4. Active Ingredient Statement 

The sole active ingredient in Afinitor® is everolimus, which has not been previously approved 

for commercial marketing or use under Section 505 of the Federal Food, Drug and Cosmetic Act, 

the Public Health Service Act, or the Virus-Serum Toxin Act prior to the approval of NDA 22-334 by 

the United States Food and Drug Administration on March 30, 2009. 

A medical device known as The XIENCE™ V Everolimus Eluting Coronary Stent System, 

which may also be distributed as the PROMUS™ Everolimus Eluting Coronary Stent System, was 

approved by the Federal Food, Drug and Cosmetic Act under the ~uthority of Section 515 on July 8, 

2008. This medical device is indicated for improving coronary luminal diameter in patients with 

symptomatic heart disease. A copy of the of the FDA's premarket approval letter (PMA) is attached 

hereto as Appendix D. 

-2-
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5. Statement of Timely Filing 

The last day on which this application could be submitted is May 29, 2009, which is 60 days 

after the approval of NDA 22-334 on March 30, 2009. This application is timely filed on or prior to 

May 29, 2009. 

6. Identification of Patent for which Extension is Sought 

This application seeks to extend the term of U.S. Patent No. 5,665, 772, which issued 

September 9, 1997 to Sylvain Cottens and Rich~rd Sedrani, the term of which would otherwise 

expire on September 9, 2014. 

7. Patent Copy 

A complete copy of U.S. Patent No. 5,665,772, identified in paragraph 6 above, is attached 

as Appendix E. 

8. Post-Issuance Activity Statement 

No Reexamination certificate, no terminal disclaimer, or Reissue has been issued or 

requested with respect to U.S. Patent No. 5,665,772. Two maintenance fees have become due 

since the patent has issued and both have been paid in a timely manner. Copies of the 

maintenance fee statements received by the United States Patent & Trademark Office indicating 

that the respective maintenance fees were timely paid, are attached hereto as Appendix F. 

A Request for a Certificate of Correction for U.S. Patent No. 5,665,772 was mailed to the 

United States Patent and Trademark Office on March 30, 1998. A copy of the Request is attached 

hereto as Appendix G. ·The United States Patent and Trademark Office issued the Certificate of 

Correction for U.S. Patent No. 5,665,772 on June 30, 1998. A copy of the Certificate of Correction 

is attached hereto as Appendix H. 

9. Statement Showing How the Claims of the Patent for which Extension is Sought 

Cover the Approved Product 

Claims 1, 2, 3 and 10 of U.S. Patent No. 5,665,772 claim compounds which include the 

approved product, Afinitor®. 

-3-
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Claims 1-3 claim compounds, including everolimus, the active ingredient in the approved 

product. The active ingredient, everolimus, is the compound of claim 1 wherein R1 is hydroxy(C1-

6)alkyl. Further, the active ingredient, everolimus, is the compound of claims 2 and 3, wherein R1 is 

hydroxy(Cn)alkyl. 

Claim 10, as corrected by the Certificate of Correction, claims everolimus by its chemical 

name, which is 40-0-(2-hydroxyethyl)-rapamycin. The Certificate of Correction is attached hereto 

as Appendix H. 

Claim 7 claims pharmaceutical compositions containing a compound of claim 1, which as 

shown above, includes everolimus, the active ingredient of the approved product. Claim 7 claims a 

pharmaceutical composition comprising a therapeutically effective amount of a compound of claim 1 

and a pharmaceutically acceptable carrier therefor. 

-4-
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10. Statement of the Relevant Dates to Determine the Regulatory Review Period 

The relevant dates and information pursuant to 35 U.S.C.§156(g) to enable the Secretary of 

Health and Human Services to determine the applicable regulatory review period are as follows: 

(i) The patent for which extension of the term thereof is sought claims a human drug 

product. The human drug product is a composition containing everolimus. 

(A) An Investigational New Drug Application for everolimus as an anti proliferative drug with 

an application as an anti-cancer agent was submitted on November 22, 2002. This was assigned 

IND 66,279. A request was made to cross-reference a previously filed Investigational New Drug 

Application for everolimus' use as an immunosuppressant. This cross-reference was to include 

safety data such as carcinogenicity data to support IND 66,279. The previously filed Investigational 

New Drug Application for everolimus as an anti proliferative drug with an application as an 

immunosupressant was submitted on November 15, 1996, was received by the Department of 

Health and Human Services.on November 19, 1996, was assigned IND No. 52,003, and became 

effective on December 19,1996. 

A copy of the IND letter, dated Dec. 18, 2002, to the FDA regarding IND 66,279 and a fax 

communication, dated Dec. 18, 2002, to the FDA regarding the cross-referencing of IND 52,003, 

and a fax communication, dated Dec. 19, 2002, from the FDA regarding IND 66,279 are attached 

as Appendix I. A copy of the IND application cover letter and table of contents, dated Nov. 15, 

1996, concerning IND 52,003 and a copy of the acknowledgement letter, dated Nov. 26, 1996, from 

the FDA concerning IND 52,003 are attached as Appendix J. A copy of the IND application cover 

letter and table of contents, dated Nov. 22, 2002, concerning IND 66,279 and a copy of the 

acknowledgment/approval fax, dated Dec. 19, 2002 (copy also included in Appendix 1), from the 

FDA concerning IND 66,279 are attached as Appendix K. 

(B) A New Drug Application for Afinitor® was received by the Department of Health and 

Human Services on June 30, 2008 and granted NDA No. 22-334·. 

(C) NDA No. 22-334 was approved on March 30, 2009. 

-5-
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11. Brief Description of Activities Undertaken During the Regulatorv Review Period 

As a brief description of the activities undertaken during the applicable regulatory review 

period, attached hereto as Appendix L is a chronology of the major communications between the 

u:s. Food and Drug Administration and the Applicant in IND No. 66,279 and NDA No. 22-334 and 

in IND 52,003 (the cross-referenced IND). 

-6-
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12. Opinion of Eligibility for Extension 

Applicant is of the opinion that U.S. Patent No. 5,665,772 is eligible for extension under 

35 U.S.C.§156 and 37 C.F.R.§1.720 because it satisfies all of the requirements for such extension 

as follows: 

(a) 35 U.S.C.§156(a) and 37 C.F.R.§1.720(a) 

U.S. Patent No. 5,665,772 claims, everolimus, the active ingredient of a human drug 

product and pharmaceutical compositions containing the active ingredient. MPEP 2751 

states: 

"A patent is considered to claim the product at least in those situations 

where the patent claims the active ingredient per se, or claims a 

composition or formulation which contains the active ingredient(s) and 

reads on the composition or formulation approved for commercial 

marketing or use" 

As pointed out in Section 9 of this Patent Term Extension Application, U.S. Patent No. 

5,665,772 claims both the active ingredient per se (claims 1-3 and 10) and a composition containing 

the active ingredient (claim 7). 

(b) 35 U.S.C.§156(a)(1) and 37 C.F.R.§1.720(g) 

The term of U.S. Patent No. 5,665,772 (expiring September 9, 2014) has not expired 

before the submission of this application. 

(c) 35 U.S.C.§156(a)(2) and 37 C.F.R.§1.720(b) 

The term of U.S. Patent No. 5,665,772 has never been extended. 

(d) 35 U.S.C.§156(a)(3) and 37 C.F.R.§1.720(c) 

The application for extension of the term of U.S. Patent No. 5,665,772 is submitted by 

the authorized attorney of the owner of record thereof in accordance with the requirements 

of 35 U.S.C.§156(d) and 37 C.F.R.§1.740. 
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(e) 35 U.S.C.§156(a)(4) and 37 C.F.R.§1.720(d) 

The approved product, Afinitor®, has been subjected to a regulatory review period under 

35 U.S.C. § 156(g)(1) before its commercial marketing or use. 

(f) 37 C.F.R.§1.720(h) 

No other patent has been extended for the.same regulatory review period for the 

approved product, Afinitor®. 

(g) 35 U.S.C.§156(a)(5)(A) and 37 C.F.R.§1.720(e)(1) 

The permission for the commercial marketing or use of the approved product, Afinitor® is 

the first received permission for commercial marketing or use of Afinitor® under Section 505, 

the provision of law under which the applicable regulatory review occurred. 

As set forth in paragraph 4 above, a medical device known as The XIENCE™ V. 

Everolimus Eluting Coronary Stent System, which may also be distributed as the 

PROMUS™ Everolimus Eluting Coronary Stent System, was approved by the Federal Food, 

Drug and Cosmetic Act under the authority of Section 515 on July 8, 2008. This medical 

device is indicated for improving coronary luminal diameter in patients with symptomatic 

heart disease. 

13. Length of extension claimed under 37 C.F.R.§1.740(a)(12) 

The length of extension of the patent term of U.S. Patent No. 5,665,772 requested by 

Applicant is 1,826 days (5 years}, which length was calculated in accordance with 37 C.F.R.§1.775 

as follows: 

(a) The regulatory review period under 35 U.S.C.§156(g)(1)(B) began on December 19, 

1996 (the effective date of the cross-referenced IND 52,003) and ended on March 

30, 2009, amounting to a total of 4,484 days which is the sum of (i) and (ii) below: 

(i) The period of review under 35 U.S.C.§156(g)(1)(B)(i), the "Testing Period," 

began on December 19, 1996 and ended on June 30, 2008 which is 4,211 

days; 
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(ii) The period for review under 35 U~S.C.§156(g)(1)(B)(ii), the "Application 

Period," began on June 30, 2008 and ended on March 30, 2009, which is 273 

days; 

(b) The regulatory review period upon which the period for extension is calculated is the 

entire regulatory review period as determined in subparagraph (13)(a) above (4,484 

days) less: 

(i) The number of days in the regulatory review period which were on or before 

the date on which the patent issued (Sept. 9, 1997), i.e., 264 days, and 

(ii) The number of days during which the Applicant did not act with due diligence, 

i.e., zero days, and 

(iii) One-half of the number of days remaining in the period in subparagraph 

(13)(a)(i) after subtracting the number of days in subparagraphs (13)(b)(i) and 

(13)(b)(ii), which is one-half of (4211- [264 + 0]) or 1974 days; 

which results in a period of 4,484 -[264 + 0 + 1974 days]= 2,246 days. 

(c) The number of days as determined in subparagraph (13)(b), when added to the 

original term (September 9, 2014), would result in the date of October 19, 2020. 

(d) Fourteen (14) years when added to the date of the NDA Approval Letter (March 30, 

2009) would result in the date of March 30, 2023. 

(e) The earlier date as determined by subparagraphs (13)(c) and (13)(d) is October 19, 

2020. 

(f) Since the original patent was issued after September 24, 1984, the extension 

otherwise obtainable is limited to not more than five (5) years. Five years, when 

added to the original expiration of U.S. Patent No. 5,665,772 (September 9, 2014), 

results in the date September 9, 2019. 

(g) The earlier date as determined in subparagraphs (13)(e) and (13)(f) is September 9, 

2019. 
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14. Duty of Disclosure Acknowledgement Under 37 C.F.R.§1.740(a){13) 

Applicant acknowledges a duty to disclose to the Director of the United States Patent and 

Trademark Office and the Secretary of Health and Human Services any information which is 

material to the determination of entitlement to the extension sought. 

15. Fee Charge 

The prescribed fee for receiving ·and acting upon this application is to be charged to 

Applicant's Deposit Account No. 19-0134 as authorized in the attached transmittal letter, submitted 

in triplicate. 

16. Correspondence Address Required by 37 C.F.R.§1.740(a}(15) 

All correspondence relating to this application for patent term extension should be 

addressed to: 

Novartis Pharmaceuticals Corp. 
Patents Pharma 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936-1080 

17. Certification Under 37 C.F.R.§1.740(b) 

The undersigned hereby certifies that the instant application, including its attachments and 

supporting papers, is being submitted as one original and two copies thereof in accordance with 

37 C.F.R.§1. 740(b). 

Novartis Pharmaceuticals Corp. 
Patents Pharma 
One Health Plaza, Building 101 
East Hanover, NJ 07936-1 080 

Respectfully submitted, 
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_....... ~ .~-t: 
FORr,t PT0·15lli . ·:: t.=' 
(~. 8-93) ·:~.l .RDATION FORM COVER SH(-·. T U.S. DEPARTMENT OF COMMERCE 

Patent and Trademark Office 
OMB No. 085HJ01 I (sxp. 4.'94) .PATENTS ONLY 

Appendix A 
- Tab c c c 'Y 

'Y 'Y To the Honorable and TrademarkS: Please record the t;ltached original documents qr copy thereof. 
1. Name of conveying n~rtv1fia~:\· 

SYLVAIN COTTENS, RICHARD SEDRAN! 

Additional name(s) of conveying party(ies) attached? 0 Yes ~No 

3. Nature of conveyance: 

:xSa Assignment 0 Merger 

0 Security Agreement 0 Change of Name 
0 cnher ______________________________ _ 

Execution Date: MARCH 13 , 19 9 5 

4. Application number(s) or patent number(s): 

2. Name and address of receiving party(ies) 
Name:NOVARTIS AG (formerly SANDOZ LT 

Internal Address:._C.;;.;H:.;.-_..;.4~0~0-=2 _______ _ 

Basle, Switzerland 

Street Address:. _____________ _ 

. City:. ________ State: ___ ZIP:. __ _ 

Additional name(s) & address(es) attached? a Yes a No 

If this document is being filed together with a new application, the execution date of the .application is: -------

B. Patent No.(s) 
A. Patent Application No.(s) 

Case 100-7932/PCT 
Serial No. 08/416,673 
Filed 4/7/95 

Additional numbers attached? a Y~ No 

5. Name and address of party to whom correspondence 
concerning document should be mailed: 

Name: Robert S. Honor 

Internal Address: NOV ARTIS 90R~. 

Patent and Trademark Dept. 

Street Address: 59 Route 1 0 

City: E Hanover State: -.J,;Nu...I..___ ZIP: 0 7 9 3 6 

· 6. Total number of applications and patents involved: (:c::J 
7. Total fee (37 CFA 3.41) ............. $._4_o_._o_o __ _ 

0 Enclosed 

JQt Authorized to be charged to deposit account 

8. Deposit account number: 

19-0134 ------------------------(Attach duplicate copy of this page if paying by deposit account) 

DO NOT USE THIS SPACE 

~. Statement and signature. 
To the best of my knowledge and belief, the foregoing information is true and correct and any attached copy is a true copy of the original document. _\ - \ - ~ n ...\r-t . n n 
Linda c. Rothwell ~ ~'~ 3/20/97 Name of Person Signing Signature ~ Date Total number of pages including cover sheet. attachments, and document ~ 

Mail documents to be recorded with required cover sheet Information to: Commissioner of Patents & Trademarks. Box Assignments 
Washington, D.C. 20231 
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.I SA 

Case l00-7932/PCT 

A S S I G N H E N T 

I/We Sylvain Cottens and Richard Sedrani 

for good and valuable consideration, the receipt and adequacy of ·which is 
hereby acknowledged, do hereby sell and assign to SANDOZ LTD. (also known 
as SANDOZ AG), a Company organised under the laws of the Swiss Confedera
tion, of 4002 Basle, Switzerland, its successors and assigns, all my/our 

. right, title and interest, in and for the United States of America, in and 
to the 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY 

AS IMMUNOSUPPRESSANTS 
invented by meius and described in the specification for United States 
Letters Patent therefor, executed on even date herewith, and all United· 
States Letters Patent which may be granted therefor, and all divisions, 
reissues, continuations and extensions thereof, the said interest being 
the entire ownership of the said Letters Patent when granted, to be held 
and enjoyed. by the said SANDOZ LTD., its successors, assigns or other 
legal representatives, to the full end of the term for which said Letters 
Patent may be granted, as fully and entirely as the same would have been 
held and enjoyed by me/us if this assignment and sale had not been made; 

And I/we hereby authorize and request the Commissioner of Patents to 
issue said Letters.Patent to the said SANDOZ LTD. 

Signed this day of rlttttk (l 19~\ &;/ftft s I' 
Sylvain Cottens 

Signed this day of ftah6l_ I ~ 19<_!_r 

~~ 
Richard Se.drani 

Signed this day of 19 

Signed· this day of 19 
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and 

Appendix B 

Case No. 

DECLARATION AND POWER OF ATTORNEY 
FOR UNITED STATES PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

100-7932/PCT 

My residence, post office address and citizenship are as stated below next to my name, 

I believe that I am the original, first and sole inventor (if only one name is listed below) 
or an original, first and joint inventor (if more than one name is listed below) of the subject 
"Jatter which is claimed and for which a United States patent is sought on the invention 

entitled 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY 
AS IMMUNOSUPPRESSANTS 

the specification of which 

[ ] is attached hereto. 

[ ] was filed on 19 as application Serial No. 0/ 

and, if these brackets contain an X [ J, was amended on 19 

[X] was filed as Patent Cooperation Treaty internation application No. PCT/EP93/02604 
on September 24 , 19 93 , if these brackets contain an X [ ], was 

amended under Patent Cooperation Treaty Article 19 on 

and, if these brackets contain an X [ ], was amended on 

[ J entered the national stage in the United States and was accorded Serial No . 

• 19 

• 19 

on • 19 • and if these brackets contain an X [ 
was amended on 

I hereby state thaJ I have reviewed and understand the contents of the above-identified 
specifiction including the claims, as amended by any amendment(s) referred to above. 

I acknowledge my duty to disclose all information which is known by me to be material 
to patentability as defined in Title 37, Code of Federal Regulations, § 1.56. 

I hereby claim the benefit under Title 35, United States Code, §I 19 of any foreign 
application(s) for patent or inventor's certificate indicated below and of any Patent 
Cooperation Treaty international application(s) designating at least one country other than the 
United States indicated below and have also identified any foreign application(s) for 

- 1 -
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Case No. 100-7932/PCT 

patent or inventor's certificate and Patent Cooperation Treaty international application(s) 

designating at least one country other than the United States for the same subject matter and 

having a filing date before that of the application for said subject matter the priority of which 

is claimed: 

Country: 

Great Britain 

Number: 

9221220.8 

Filing Date: 

October 9, 1992 

Priori~ Claimed: 

[X] Yes[ ] No 

] Yes[ ] No 

] Yes[ ] No 

[ ] Yes[ ] No 

] Yes[ ] No 

] Yes[ ] No 

I hereby claim the benefit under Title 35, United States Code, § 120 of any United 

States application(s) listed below and of any Patent Cooperation Treaty international 

application(s) designating the United States listed below and, insofar as the subject matter of 

each of the claims of this application is not disclosed in said prior application(s) in the 

manner required by the first paragraph of Title 35, United States Code, § 112, I acknowledge 

my duty to disclose all information known to me to be material to patentability as defined in 

Title 37, Code of Federal Regulations, § 1.56 which became available between the filing 

date(s) of the prior application(s) and the national or Patent Cooperation Treaty international 

filing date of this application: 

Application 

Serial No. 

none. 

- 2 -

Status (Pending, 

Abandoned. Patented) 
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~. 

I hereby appoint the following: 

ROBERT S. HONOR 
THOMASO.MCGOVERN 
MELVYN M. KASSENOFF 
JOSEPH J. BOROVIAN 
DIANE E. FURMAN 
CARL W. BATTLE 
ANDREW N. PARFOMAK 
JOHN L. CHIATALAS 
CAROL A. LOESCHORN 
MICHAEL P. MORRIS 
THOMAS C. DOYLE 

Case No. 100-7932/PCT 

Reg. No. 22,80 1 
Reg. No. 25,741 
Reg. No. 26,389 
Reg. No. 26,631 
Reg. No. 31,104 
Reg. No. 30,731 
Reg. No. 32,431 
Reg. No. 31,818 
Reg. No. 35,590 
Reg. No. 34,513 

. Reg. No. 22,340 

respectively and individually, as my attorneys and/or agents, with full power of substitution 

and revocation, to prosecute this application and to transact all business in the Patent and 

Trademarks Office connected therewith. Please address all communications to ROBERT S. 

HONOR, SANDOZ CORPORATION, 59 Route 10, East Hanover, New Jersey 07936-1080, 

whose telephone number is 201-503-8485. 

I hereby declare that all statements made herein of my own knowledge are true and that 

all statements made on information and belief are believed to be true; and further that these 

statements were made with the knowledge that willful false statements and the like so made 

are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 

States Code and that such willful false statement may jeopardize the validity of the 

application or any patent issuing thereon. 

Sole inventor or 
first joint inventor: Full name 

Signature 
Date 
Citizenship 
Residence 

Sylvain Cottens 
7_4-, 

:;;4k if?tl i 

/Jlai(l.. ~~ /15'1\ 
Switzerland 
In den Reben 12, CH-4108 Witterswil, 
Switzerland 

P.O. Address: same as above 

IMPORTANT: Before this declaration is signed, the patent application (the specificateion, the claims and this 
declarations) must be read and understood by each person signing it, and no changes may be made in the 
application after this declaration has been signed. 

- 3 -
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Second joint inventor, 
if any: 

Third joint inventor, 
if any: 

Fourth joint inventor, 
if any: 

Fifth joint inventor 
if any: 

Full name 

Signature 
Date 
Citizenship 
Residence 

Case No. 100-7932/PC 

Richard Sedrani 

~~~ /lg&, 0.~ 
fll.."-i.Q. 11:, I~ )_s-

.. 
Luxembourg 

Herrengrabenweg 15, CH-4054 Basle, 
Switzerland 

P.O. Address : same as above 

Full name 

Signature 
Date 
Citizenship 
Residence 

P.O. Address: 

Full name 

Signature 
Date 
Citizenship 
Residence 

P.O. Address: 

Full name 

Signature 
Date 
Citizenship 
Residence 

P.O. Address: 

- 4-
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PTO/SB/81 (01-09) 

Approved for use through 11/30/2011. OMB 0851-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the PapeiWOlk Reduction Act of 1995, no persons are required to respond to a collection of Information unless it displays a vafid OMB control number. 

/ POWER OF ATTORNEY 
Application Number 081416673 "' 

OR 
Filing Data April7, 1995 

REVOCATION OF POWER OF ATTORNEY 
First Named Inventor Cotten, Sylvain 

WITH A NEW POWER OF ATTORNEY 
Title 0-ALKYLA TED RAPAMYCIN 

AND 
Art Unit 1202 

CHANGE OF CORRESPONDENCE ADDRESS 
Examiner Name Bond, Robert 

'\.. Attorney Docket Number 100-7932 ..) 

1 hereby revoke all previous powers of attorney given in the above-identified application. 

D A Power of Attorney is submitted herewtth. 

OR 

I I ~ 
I hereby appoint Practitioner(s) associated with the following Customer 01095 
Number as my/our attomey(s) or agent(s) to prosecute the application 

identified above, and to transact all business in the United States Patent 

and Trademark Office connected therewith: 

OR 

D I hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above, and 

to transact all business in the United States Patent and Trademark Office connected therewith: 

Practitioner(s) Name Registration Number 

Please recognize or change the correspondence address for the above-identified application to: 

~ The address associated with the above-mentioned Customer Number. 

OR 

I I D The address associated with Customer Number: 

OR 

D Firm or 
Individual Name 

Address 

City 1 State I I Zip I 
Country 

Telephone j Email 

' I am the: 

D ApplicanUinventor. 

OR 

~ 
Assignee of record of the entire interest See 37 CFR 3. 71. 

Statement under 37 CFR 3. 73(b) (Form PTOISB/96) submitted herewith or filed on 

/J/ SIG~J¥RE of 1Ppllcant or Assignee of Record I J 

Signature /'7v- .-.. .<:-,;_~I .L-:1'. I Date l V'/-:;..l/O:l__ 
Name GreQ,rfy\t Q7HouQhton Jt I Telephone I 862 778-2614 

Title and Company Patent Attorney, Novartis 

tiQIE: Signatures of all the inventors or assignees of record of the entire Interest or their representatlve(s) are required. Submit mu~iple forms if more than one 

signature Is required, see below". 

~ "Total of 1 forms are submitted. 

This collection ot Information Is required by 37 CFR 1.31, 1.32 and 1.33, The ii\foonatlon IS required to obtain or retain a benelil by the publoc which IS to file (and by the 

USPTO to process} an application. Conflderrtialily is governed by 35 U.S. C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to tal<e 3 minutes to complete, 

induding gathering, preparing, and submit1ing !he completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 

the amount of time you· require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information OffiCer. U.S. Patenf and 

Trademark OffiCe. U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need sssislence in completing the form. cat/1-80Q-PT0-9199 end select option 2. 
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Under the Pa rk Reduction Act or 1995. no 

PTO/SB/96 (03-09) 

Approved for use through 04130/2009. OMS 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

d to a collection of information unless it dis a s a valid OMS control number. 

STATEMENT .UNDER 37 CFR 3.73(b) 

ApplicanUPatent Owner: Novartis AG ------------------------------------------------------------------------
Application No./Patent No.: 08/416,673 /5,665,772 Filed/Issue Date: April 7, 1995 I September 9, 1997 

Titled: 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS 

IMMUNOSUPPRESSANTS 

Novartis AG 
1------------------------------------------·a 

Corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, govemment agency, etc. 

states that it is: 

1. [8] the assignee of the entire right. title, and interest in; 

2. 0 an assignee of less than the entire right, title, and interest in 

(The extent (by percentage) of its ownership interest is ________ %);or 

3. 0 the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. [8) An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 

the United States Patent and Trademari< Office at Reel 008422 . Frame 0042 . or for which a 

copy therefore is attached. 
OR 

B. 0 A chain of title from the inventor(s}, of the patent application/patent identified above, to the current assignee as follows: 

0 

1. From: To: ---------------------------------------

The document was recorded in the United States Patent and Trademari< Office at 

Reel Frame or for which a copy thereof is attached. 

2. From: To: ----------------------------------
The document was recorded in the United States Patent and Trademari< Office at 

Reel Frame or for which a copy thereof is attached. 

3. From: 
To: ______________________________________ _ 

The document was recorded in the United States Patent and Trademari< Office at 

Reel Frame _______________ _ or for which a copy thereof is attached. 

0 Additional documents in the chain of title are listed on a supplemental sheet(s). 

As required by 37 CFR 3. 73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 

or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 

accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.06] 

Gregory C. Houghton Patent Attorney 

Printed or T ped Name Title 

This collection or information is required by 37 CFR 3. 73(b). The information is required to obtain or retaln a benefit by the public which is to file (and by the USPTO to 

process) en application. Comldentiality Is govemed by 35 U.S.C. 122 end 37 CFR 1.11 end 1.14. This collection is estimated to take 12 minutes to complete, induding 

gathering, preparing, and submitting the completed· application fonn to the USPTO. Time will vary depending upon the Individual case. Any comments on the amount of time 

you require to complete this form end/or S<Jggestions for reducing this burden, should be sent to the Chief Information Officer, UcS. Patent and Trademark Office, U.S. 

Department of Commerce, P.O. Box 1450. Alexandria, VA 22313-,450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 

for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

ff you need assistancs in comple6ng the fonn, call 1-800-PTo-91fl9 and select oplion 2. 
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Appendix C 

DEPARTMENT OF HEALTH & HUMAN SERVICES 

NDA 22-334 

Novartis Pharmaceuticals Corporation 
One Health Plaza 
East Hanover, NJ 07936-1080 

Attention: Sibylle R. Jennings, Ph.D. 
Senior Associate Director, Drug Regulatory Affairs 

Dear Dr. Jennings: 

Public Health Service 

Food and Drug Administration 
Rockville. MD 20857 

NDA APPROVAL 

Please refer to your new drug application (NDA) dated June 27, 2008, received June 30, 2008, 
submitted under section 505(b) of the Federal Food, Drug, and Cosmetic Act (FDCA) for 
Afinitor®(everolimus) tablets 5 mg and 10 mg. 

We acknowledge receipt of your submissions dated July 29, August 4, 20, 21 (2), 26, 29, 
September 5 (2), 9, 11,25 (2), 29 (2), 30 (2), October 14, 17, 20, 21, 24, 28, 31, November 11, 
19, 26, December 5, 10, 22,2008, January 12, 20, 30, February 5, 10, 17, 18, 20,23 (2), 25, 26, 
27,March3,10,11, 12,20,25,and27,2009. 

This new drug application provides for the use of Afinitor® (everolimus) tablets for the treatment 
of patients with advanced renal cell carcinoma a.fter failure of treatment with sunitinib or 
sorafenib. 

We have completed our review of this application, as amended. It is approved, effective on the 
date of this letter, for use as recommended in the enclosed agreed-upon labeling t~xt. 

An expiration dating period of 24 months is granted when stored as recommended in the 
approved product labeling. You may extend the expiration dating based on accrual of real-time 
stability data and report this in an annual report for this NDA. . 

This application was not taken to a meeting of the Oncologic Drugs Advisory Committee . 
(ODAC) because the application is based on a trial demonstrating a clinically and statistically 
significant improvement in progression-free survival with an acceptable benefit/risk ratio. 
Progression-free survival has previously been used as the basis for approval of drugs for the 
treatment of advanced renal cell carcinoma and the safety profile is similar to that of other drugs 
approved for this indication. 

REQUIRED PEDIATRIC ASSESSMENTS 

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new 
active ingredients, new indications, new dosage forms, new dosing regimens, or new routes of 
administration are required to contain an assessment of the safety and effectiveness of the 
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NDA 22-334 
Page 2 

product for the claimed indication(s) in pediatric patients unless this requirement is waived, 
deferred, or inapplicable. 

We are waiving the pediatric study requirement for this application because necessary studies are 
impossible or highly impracticable since this disease does not occur in the pediatric population. 

POSTMARKETING REQUIREMENTS UNDER 505 (o) 

Title IX, Subtitle A, Section 90 l of the Food and Drug Administration Amendments Act of 2007 
(FDAAA) amends the FDCA to authorize FDA to require holders of approved drug and 
biological product applications to conduct postmarketing studies and clinical trials for certain 
purposes, if FDA makes certain findings required by the statute (section 505(o)(3)(A), 21 U.S.C. 
355(o)(3)(A)). This provision took effect on March 25, 2008. 

Trial A2303 evaluated everolimus in patients with moderate hepatic impairment (Child Pugh 
Class B) and due to increases in everolimus exposure, a dose reduction is needed in these 
patients. No exposure data are available for patients with severe hepatic impairment and 
current labeling recommends that Afinitor® (everolimus) should not be used in these . 
patients. 

We have determined that an analysis of spontaneous postmarketing adverse events reported 
under subsection SOS(k)(l) of the FDCA will not be sufficient to identify an unexpected serious 
risk of increased drug exposure when Afinitor® (everolimus) is administered to patients with 
severe hepatic impairment. 

Furthermore, the new pharmacovigilance system that FDA is required to establish under section 
505(k)(3) of the FDCA has not yet been established and is not sufficient to assess these serious 
riskS. 

Finally, we have determined that only a clinical trial (rather than a nonclinical or 
observational study) will be sufficient to assess the unexpected serious risk of increased drug 
exposure when Afinitor® (everolimus) is administered to patients with severe hepatic 
impairment. 

Therefore, based on appropriate scientific data, FDA has determined that you are required, 
pursuant to section 505(o)(3) of the FDCA, to complete the following postmarketing clinical 
trial: 

l. Conduct a trial in patients with severe hepatic impairment (Child Pugh Class C). This 
trial need not be conducted in patients with cancer and a single dose evaluation will be 
appropriate. The protocol should be submitted prior to initiation for review and 
concurrence. 

The timetable you submitted on March 3, 2009 states that you will conduct this trial 
according to the following timetable: 

· Final Protocol Submission: 
· Trial Start Date: 
Final Report Submission: 

May 14,2009 
October 14, 2009 
April 14,2011 
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NDA 22-334 
Page 3 

Submit protocols to your IND 66,279, with a cross-reference letter to this NDA 22-334. Submit 
all final report(s) to your NDA. Use the follo\\ing designators to prominently label all 

· submissions, including supplements, relating to this postmarketing requirement as appropriate: 

• Required Postmarketing Protocol under SOS(o) 
• Required Postmarketing Final Report under SOS(o) 
• Required Postmarketing Correspondence under SOS(o) 

Section 505(o)(3)(E)(ii) of the FOCA requires you to report periodically on the status of any 
study or clinical trial required under this section. This section also requires you to periodically 
report to FDA on the status of any study or clinical trial otherwise undertaken to investigate a 
safety issue. Section 506B of the FDCA, as well as 21 CFR 314.81(b)(2)(vii) requires you to 
report annually on the status of any postmarketing commitments or required studies or clinical 
trials. 

FDA will consider the submission of your annual report under section 506B and 21 CFR 
314.8l(b)(2)(vii) to satisfy the periodic reporting requirement under section 505(o)(3)(E)(ii) 
provided that you include the elements listed in 505(o) and 21 CFR 314.8l(b)(2)(vii). We 
remind you that to comply with 505( o ), your annual report must also include a report on the 
status of any study or clinical trial otherwise undertaken to investigate a safety issue. Failure to 
submit an annual report for studies or clinical trials required under 505(o) on the date required 
will be considered a violation ofFDCA section 505(o)(3)(E)(ii) and could result in enforcement 
action. 

POSTMARKETING COMMITMENTS 

We remind you of your postmarketing commitments in your submission dated March 27,2009. 
These commitments are listed below. 

2. Submit the final, per-protocol overall survival analysis of protocol C2240 which was to 
be conducted 2 years after mndomization of the last patient. 

Protocol Submission: 
Trial Start Date: 
Final Report Submission: 

July 27, 2006 
December 6, 2006 
June 2010 

3. Develop a 2.5 mg dosage form (tablet) to allow for proper dose reductions when 
Afinitor® (everolimus) is co-administered with moderate CYP3A4 inhibitors. The 2.5 mg 
dosage form should be sufficiently distinguishable from the 5 mg and 10 mg tablets. Full 
chemistry, manufacturing and controls (CMC) information for the 2.5 mg dosage form 
including batch and stability data, updated labeling, and an updated environmental 
assessment should be submitted as a prior approval supplement. 

Protocol Submission Date: 
Final Report Submission: 

May 14,2009 
January 14, 2010 
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Submit clinical protocols to your IND for this product Submit nonclinical and chemistry, 
manufacturing, and controls protocols and all final reports to this NDA. In addition, under 21 
CFR 3l4.8l(b)(2)(vii) and 314.8l(b)(2)(viii), you should include a status summary of each 
commitment in your annual report to this NDA. The status summary should include expected 
summary completion and final report submission dates, any changes in plans since the last 
annual report, and, for clinical trials number of patients entered into each trial. All submissions, 
including supplements, relating to these postmarketing commitments should be prominently 
labeled "Postmarketing Commitment Protocol", "Postmarketing Commitment Final 
Report", or "Postmarketing Conlmitment Correspondence." 

CONTENT OF LABELING 

As soon as possible, but no later than 14 days from the date of this letter, please submit the 
content of labeling [21 CFR 314.50(1)] in structured product labeling (SPL) format as descnbed 
at http://www.fi:la.gov/oc/datacouncil/spl.html that is identical to the enclosed labeling (text for 
the package insert and patient package insert). Upon receipt, we will transmit that version to the 
National Library of Medicine for public dissemination. For adininistrative purposes, please 
designate this submission, "SPL for approved NDA 22-334." 

CARTON AND-IMMEDIATE CONTAINER LABELS 

Submit final printed carton and container labels that are identical to the enclosed carton and 
immediate container labels as soon as they are available, but no more than 30 days after theyare 
printed. Please submit these labels electronically according to the guidance for industry titled 
Providing Regulatory Submissions in Electronic Format- Human Pharmaceutical Product 
Applications and Related Submissions Using the eCTD Specifications (October 1005). 
Alternatively, you may submit 12 paper copies, with 6 of the copies individually mounted on 

· heavy-weight paper or similar material. For administrative purposes, designate this submission 
"Final Printed Carton and Container Labels for approved NDA 22-334." Approval of this 
submission by FDA is not required before the labeling is used. 

Marketing the product(s) with FPL that is not identical to the approved labeling text may render 
the product misbranded and an unapproved new drug. 

PROMOTIONAL MATERIALS 

You may request advisory comments on proposed introductory advertising and promotional 
labeling. To do so, submit, in triplicate, a cover letter requesting advisory comments, the 
proposed materials in draft or mock-up form with annotated references, and the package insert(s) 
to: 

- Food and Drug Administration 
Center for Drug Evaluation and Research 
Division of Drug Marketing, Advertising, and Communications 
5901-B Ammendale Road 
Beltsville, MD 20705-1266 
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As required under 21 CFR 314.8l(b)(3)(i), you must submit final promotional materials, and the 
package insert(s), at the time of initial dissemination or publication, accompanied by a Form 
FDA 2253. For instruction on completing the Form FDA 2253, see page 2 of the Form. For 
more information about submission of promotional materials to the Division of Drug Marketing, 
Advertising, and Communications (DDMAC), see \vww.fda.gov/cder/ddmac. 

METHODS VALIDATION 

We have not completed validation of the regulatory methods. However, we expect your 
continued cooperation to resolve any problems that may be identified. 

LETTERS TO HEALTH CARE PROFESSIONALS 

If you issue a letter communicating important safety related information about this drug product 
(i.e., a "Dear Health Care I>rofessional" letter), we request that you submit an electronic copy of 
the letter to both this NDA and to the following address: 

MedWatch 
Food and Drug Administration 
Suite 12B05 
5600 Fishers Lane 
Rockville, MD 20857 

REPORTING REQUIREMENTS 

We remind you that you must comply with reporting requirements for an approved NDA (21 
CFR 3J4.80 and3l4.81). 

MEDWATCH-TO-MANUFACTURER PROGRAM 

The MedW atch-to-Manufacturer Program provides manufacturers with copies of serious adverse 
event reports that are received directly by the FDA. New molecular entities and important new 
biologics qualify for inclusion for three years after approval. Your firm is eligible' to receive 
copies of reports for this product. To participate in the program, please see the enrollment 
instructions and program description details at www.fda.gov/medwatch/reportlmmp.htm. 

if you have any questions, call Christy Cottrell, Regi.ilatory Project Manager, at (30 l) 796-4256. 

Enclosure 

Sincerely, 

Richard Pazdur, M.D. 
Director 
Office of Oncology Drug Products 
Center for Drug Evaluation and Research 
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HIGHLIGHTS OF PRESCRIBING INFORMATION 
These highlights do not lndude all the Information needed to 111e 
AFINITOK oafely and effectively. See full prescrlbiDg Information for 
AFINITOR. 

AFINITOR (everollnws) tabiels for oral adminlllralion 
lnitiall!.S. Approval: 2009 

------INDICATIONS AND USAGE------
AFINITOR is a kinase inbibi!Dr indicated for the treatment of patients with 
advanced renal cell carcinoma after failure of treatment with sunitinib or 
sorafenib. (I) 

------DOSAGE A!'IO ADMINISTRATION------
• 10 mg once daily with or without food. (2.1) 
• Treatment interruption and/or dose reduction 10 5 mg once daily may re 

needed-to manage adverse drug reactions. (2.2) 
• For patients with Child-Pugh class B hepatic impairment, reduce dose to S 

mg once daily. (2.2) 
• If strong inducers ofCYP3A4 are required. increase AFINJTOR dose in 

5 mg increments to a maximum of20 rng once daily. (2.2) 

-----DOSAGE FORMS AND STRENGTHS:------
5 mg and 10 mg tablets with no score. (3) 

------.CONTRAINDICATIONSi------
Hypersensitivity to everolimus, to other rapamycin derivatives, or to any of 
the excipients. (4) 

-----WARNINGS AND PRECAUTIONS:----
• Non-infectious pneumonitis: Monitor for clinical symptoms or radiological 

changes; fatal cases nave occurred. Manage by dose reduction or 
discontinuation until symptoms resolve, and ccnsider use of 
corticosteroid~. (5.1) 

• Infections: Increased risk of infections, some faial. Monitor for signs and 
symptoms, and treat promptly. (5.2} 

FULL PRESCRIBING INFORMATION: CONTENTS* 
I INDICATIONS AND USAGE 
2 DOSAGE AND ADMINISTRATION 

2.1 Recommended Dose 
2.2 Dose ModiflCIItions 

3 DOSAGE FORMS AND STRENGTHS 
4 CONTRAINDICA'fiONS 
!I WARNINGS AND PRECAUTIONS 

5.1 Non-infectious Pneumonitis 
5.2 Infections 
5.3 Oral Ulceration 
5.4 Laboratory Tests and Monitoring 
5.5 Drug-drug lnternctions 
5.6 Hepatic lmpainnenl 
5.7 Vaccinations 
5.8 Use in Pregnancy 

6 ADVERSE REACTIONS 
6.1 Clinical Studies Experience 

7 DRUG INTERACTIONS 
7.1 Agents that may !ncr= Evero!imus Blood Concentrations 
7.2 Agents that may Decrease Everolirnus Blood Concentrations 
7.3 Agents whose Plasma Concentrations may be altered by 

Everolimus 
8 USE IN SPECIFIC POPULATIONS 

8.1 Pregnancy 
8.3 Nursing Mothe.-. 

• Oral ulceration: Mouth ulcers, stomatitis, and oral mucositis are common. 
Management includes mouthwashes (without alcohol or peroxide) and 
topical treatments. (5.3) 

• Laboratory leSt alterations: Elevations of serum creatinine, blood glucose, 
and lipids may occur. Decreases in hemoglobin, neutrophils, and platelets 
may also occur. Monitor renal function, blood glucose, lipids, and 
bemawlogic parameters prior to treatment and periodically thereafter. (5.4) 

• Vaccinations: Avoid live vaccines and close ccntact with those who have 
received live vaccines. (5.7) 

• Use in pregnancy: Fetal harm can occur when administered to a pregnant 
woman. Apprise women of potentialllarm to the fetus. (5.8, 8.1) 

-------------ADVERSEREACTIONis------------
Most common adverse reactions (incidence 1!30%) are stomatitis, infections, 
asthenia, fatigue, cough, and diarrhea. (6.1) 

To rqortSUSPECTED ADVERSE REACTIONS, contact Novartls 
Pharmaceudcals CorpOration at 1-888-669-6681 or FDA at 
1-800-FDA-1088 orwww.fy.gov/medw!tcb · 

·------------DKUGINTERACTION·s-----------~-
• Strong and moderate CYP3A4 or PgP inhibitors: Avoid ccncomitant use. 

(5.5, 7.1) 
• Sbtlng·CYP3A4 inducers: Avoid concomitant use. If combination cannot 

re avoided, increase dose of AFlNITOR. (2.2, 7 .2) · 

-----USE IN SPECIFIC POPULATIONS.-----
• Nursing mothers: Discontinue drug or nursing, laking into consideration 
· the importance of drug to the mother. (8.3) 

• Hepatic impairment AFINITOR should not re used in patients with Child
Pugh class C hepatic impairment For patients with Child-Pugh class B 
!tepatic impairment, reduce dose to S mg daily. {2.2, 5.6, 8.7) 

See 17 for PATIENTCOUNSELJNG INFORMATION and 
FDA-approved patient labeling 

8.4 Pediatric Use 
8.5 Geriatric Use 
8.6 Rcnallmpainnent 
8.7 Hepatic Impairment 

10 OVERDOSAGE 
11 DEscRIPTION 
12 CLJ!'I'JCAL PHARMACOLOGY 

12.1 Mechanism of Action 
12.2 Pharmacodynamics 
12.3 Pharmacokinetics 

13 NONCUNICAL TOXICOLOGY 

Revised: 0312009 

13.1 Carcinogenesis, Mulagcnesis,lmpairmentofFertility 
14 CLINJCAL STIJOIES 
IS REFERENCES 
16 HOW SUPPLIED/STORAGE AND HANDLING 
17 PATIENT COUNSELING INFORMATION 

17 .I Non-infectious Pneumonitis 
17.2 Infections 
17 J Oml Ulceration 
17.4 Laboratory Testsll!ld Monitoring 
17.5 Drug-drug Interactions 
17.6 Hepatic Impairment 
17.7 Vaccinations 
17.8 Pregnancy 
17.9 FDA-approved Patient Labeling 

• Sections or subsections omitted from the run prescribing information are 
not listed 
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FULL PRESCRJBING INt'ORMATION 

I INDICATIONS AND USAGE 

AFINITOR'" is indicated for the treatment of patien!S with advanced renal cell carcinoma alier failure of treatment with sunitinib or somfenib. 

2 DOSAGE Al'ID ADMINISTRATION 

2.1 RecomiiWnded Dote 

The recommended dose of Af!NITOR for treatment of advanced renal eel! carcinoma is 10 mg, to be raken once daily at the same time every day. either with or 
without food {see Clinical Pharmacology (I l.J)). AFINITOR tnblctt should be swallowed whole with a glass of water. The tableiS should not be chewed or 
crushed. 

Continue treatment as long as clinical benefit is observed or until unacceptable toxicity occurs. 

2.2 Dose ModiOcallons 

Management of severe and/or intolerable adverse reactions may require !empomry dose reduction and/or interruption of AFINITOR therapy. If dose reduction is 
required, me suggested dose is S mg daily (su Warning> and Precautions (j./ )}. 

\ 
Hepatic impairment: For patients witlt rooderate hepatic impairment (Child-Pugh class B), reduce the dose to.S mg daily. AFINITOR has not been evaluated in 
patients with severe hepatic impairment (Child-Pugh class C) and should not be used in litis patient population [see Warnings and Precautions (j.6) nnd Use in 
Specific Population• (8. 7)]. 

Strong CYPJA.4 inducers: Avoid the use of concomitant strong c·YP3A4 inducers (e.g., dexamethasone, phenytoin, carbamazepine, rifampin, rifabutin, 
phenobarbital). If patients require co-administration of a strong CYP3A4 inducer, consider increasing the AFINITOR dose from I 0 mg daily up to 20 mg daily 
(based on pharmacokinetic data), using S mg incn:rnents. This dose of AFINITOR is predicted tO adjust lhe AUC to the range observed without inducers. 
However, there are no clinical data with this dose adjustment in patients receiving strong CYP3A4 inducers. If the suong inducer is discontinued, the AFINITOR 
dose should be returned to the dose used prior to initiation of the strong CYP3A4 inducer {see Drug Interactions (7.1)]. 

3 DOSAGE FORMS AND STRENGTHS 

S mg tablet 
White to slightly yellow, elongated tablets with a bevelled edge and no score, 'engraved with "S" on one side and "NVR" on the other. 

I 0 mg tablet . 
White to slightly.yellow, elongated tablets with a hevelled edge and no score, engraved with."UHE" on one side:and "NVR" on the other. 

4 CONTRAINDICATIONS 

Hypersensitivity to the active substance, to other rnpamycin derivatives, or to any of the excipients. HypersensitivitY reactions manifested by symptoms including, 
but not limited to, anaphylaxis, dyspnea. flushing, chest pain, or angioedema (e.g., swelling of the airways or tongue, with or without respiratory impairment) have 
been observed with everolimus and other rapamycin derivatives. 

S W ARNlNGS AND PRECAtiTIONS 

S.J Non-Infectious Pneumonitis 

Non-infectious pneumonitis is a class effect of rapamycin derivatives, including AFINITOR. In the randomized study, non-infectious pneumonitis was reponed in 
14% of patients treated with AFINITOR. The incidence of Common Toxicity Criteria (CTC) grade 3 and 4 non-infectious pneumonitis was 4% and 0%, · 
respectively f•ee Adverse Reactions (6.1)}. Fatal outcomes have been observed. 

Consider a diagnosis of non-infectious pneumonitis .in patients presenting with non-specific respiratory signs and symptoms such as hypoxia, pleural effusion, 
cough, or dyspnea, and in whom infectious, neoplastic, and other CJiuses have been excluded by means of appropriate investigations. Advise patients to report 
promptly any new or worsening respiratory symptoms. 

Patients who develop radiological changes suggestive of non-infectious pneumonitis and have few or no symptoms· may continue AFINITOR theropy without 
dose aheration. If symptoms are moderate; consider interrupting therapy until symptoms improve. The use of corticosteroids may be indicated. A FIN IT OR may be 
reintroduced at 5 mg daily. 

For cases where symptoms ofnml-infectious pneumonitis nre severe, discontinue AFJNITOR therapy· and the use of corticosteroids may be indicated until dinical 
symptoms resolve. Therapy with AFINJTOR may be re-initiatcd at a reduced dose of 5 mg daily depending on the individual clinical circumstances. 

5.2 lnfccdoos 

AFINITOR luis immunosuppressive properties and may predispose patients to infections, especially infections witb opportunistic pathogens (see Adverse 
Reactions (6.1 )]. Localized and· systemic infections, including pneumonia, other bacterial infections and invasive fungal infections, such as aspergillosis or 
candidiasis,. have occurred in patiems taking AFINITOR. Some of these infections have been severe (e.g., leading to respiratory failure) or fatal. Physicians and 
patients should be aware of !he increased risk of infection with AFINITOR, be vigilant for signs and symptoms of infection and institute appropriate treatment 
promptly. Complete treatment of pre-existing invasive fungal infections prior to starting treatment with AFINITOR. If a diagnosis of invasive systemic fungal 
infection is made, di<continue AFINITOR and treat with appropriate antifwlgal therapy. 

5.3 Oral Ulceration 

Mouth ulcers, stomatitis, and oral mucositis have occurred in patien!S treated with AFINITOR. In the randomized study, npproximatcly 44% of AFINITOR
treated patients developed mouth ulcers, stomatitis, or oral mucositis, which were mostly ere grade I and 2 {su Adverse Reactions (6.1 )}. In such-cases, topical 
lreatments are recommended, but alcohol- or peroxide-containing mouthwashes should be avoided as they may exacerbate !he condition. Antifungal agents should 
not be used unless fungal infection has been diagnosed [see Drug Interactions (7.1 )]. 

S.4 Laboratory Tests and Mooilorlng 

Renal Function 
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Elevations of serum creatinine, usually mild, have been reported in clinical !rials [:ree Adverse Reactions (6. I)]. Monitoring of renal function, including 
measurement of blood urea nitrogen (DUN) or serum creatinine, is recommended prior to the start of AFINITOR therapy and periodically thereafter. 

Blood Glucose and Lipids 

Hyperglycemia, hyperlipidemia, and hypenriglyceridemia have been reported in clinical trials [see Advuse Reactions (6.1)]. Monitoring of fasting serun:' glucose 
and lipid profile is recommended prior to the start of AFIMTOR therapy and periodically thereafter. When possible, optimal glucose and lipid control should be 
achieved before starting a patient on AFINITOR 

Hematological Ptlrameren 

Decreased hemoglobin, lymphocytes, neutrophils, and platelets have been reported in clinical trials [see Adverse Reactions (6.1 )]. Monitoring of complete blood 
coum is reco_mmended prior to the start of AFINITOR therapy and periodically thereafter. 

5.5 Drug-drug Interactions 

Due to signiftcant inaeases in exposure ofeverolimus, co-administration with strong or moderate inhibitors ofCYP3A4 (e.g., ketoconazole, ilrll<:nl1112.ole, 
clarithromycin, atazanavir, nefawdone, saquinavir, telithromycin, ritonavir, amprenavir, indinavir, nelfinavir, delavirdine, fosamprenavir, voriconazole, 
aprepimnt, erythromycin, fluconazole, grapefruitjuice, verapamil or diltazem) or P-glycoprotein (PgP) should be avoided {see Drug Interactions (7./jj. 

An increase in the AFINITOR dose is recommended when C()-administered with a strong CYP3A4 inducer (e.g., dexamethasone. phenytoin, carbamazepine, 
rifnmpin, rifubutin, phenobarbital) {see Dosage and Adminisrration (2.2) and Drug Interactions (!.2jj. 

5.6 Hepatic Impairment 

The safety and pharmacokinetics of AFIMTOR were evaluated in a study in eight patieniS with moderate hepatic impairment (Child-Pugh class B) and eight 
subjects with nonnal hepatic function. Exposure was increased in patieniS with moderate hepatic impairment, therefore a dose reduction is recommended. 

AFINITOR has not been· studied in patients with severe hepatic impairment (Child-Pugh class C) and should not be used in tliis population [see Dosage nnd 
Administration (2.2) and Use in Specific Populations (8. 7)]. 

5.7 Va~:dnatiool 

The use of live vaccines and close contact with those who bave received live vaccines should be avoided during treatment with AFINITOR. Examples of live 
vaccines are: intrnnasal influenza, measles, mumps, rubella, oral polio, BCG, yellow fever, varicella, and TY21a typhoid vaccines. 

5.8 Use In Prqnancy 

Pregnancy Categoiy D 

There are no adequate and well~ntrolled studies of AFOOTOR in pregnant women. However, based on mechanism of action, AFINITOR may cause fetal harm 
when administered to.a.prcgnant woman. Everolimus causal embryo-fetal. toxicities in animals at maternal. exposures that were lower than hwnan exposures at the 
recommended dose of l 0 mg daily. If this drug is used during pregnancy or if the patient becomes pregnant while taking the drug. the patient should be apprised 
of the potential hazard to the ferus. Women of childbearing potential should be advi.!ed to use an effective method of contraception while using AFINITOR and 
for up to 8 weeks after ending treatment {see Use in Specific Populations (11.1)]. ' 

6 ADVERSE REACTIONS 

The· following serious adverse reactions are discussed in greater detail in another section of the label: 

Non-infectious pneumonitis {see Warnings and Precaulions (5.I)J. 

Infections {see Warnings and PreCtJulions (5.2)]. 

6.1 Clinical Studies Experience 

Because clinical trials are conducted under widely varying conditions, the adverse reaction rates observed cannot be directly oompared to rates in other trials and 
may not reflect the rates observed in clinical practice. 

Tbe data described below rellect exposure to AFINITOR (n=274) and placebo (n=l37) in a randomized, controlled !rial in patients with metastatic renal cell 
carcinoma who received prior treatment with sunitinib and/or sorafenib. The ~i'lll nge of patients was 61 years (range 27-85), 88% were Caucasian, and 78% 
were male. The median duration of blinded study treatment was 141 days (range 19-45 I) for patients receiving AFINJTOR and 60 days (range 21-295) forthose 
receiving placebo. 

The most common advenie reac:tions (incidence ;:::30%) were stomatitis, infections, asthenia, fatigue, cough, and· diarmea The most common grade 3/4 adverse 
~ons (incidence ~3%) were infections, dyspnea, fatigue, s({)matitis,.dehydralion, pneumonitis, abdominal pain, aod .asthenia .. The most.eommon laboratory 
abnormalities (incidence 2:50".4.) were anemia, hypercholesterolemia, hypertriglyceridemia, hyperglycemia, lymphopenia, and inaeased creatinine. The most 
common grade 3/4 laboratory abnormalities (incidence 2:3%) were lymphopenia, hyperglycemia, anemia, hypophosphatemia, and hypercholesterolemia. Deaths 
due to ncute respiramry failure (0.7%), infection (0. 7%) and acute renal failure (0.4%) were observed on the AFINITOR arm but none on the placebo arm. The 
rates of treatment-emergent adverse events {irrespective of causality) resulting in pennanent discontinuation were 14% and 3% for the AFINITOR and placebo 
treatment groups, respectively. The most common adverse reactions (irrespective of causality) leading to treatment discontinuation were pneumonitis and dyspnea. 
Infections, stomatitis, and pneumonitis were the most common reasons· for treatment delay or dose reduction. The most common medical interventions required 
during AFINITOR ueatment w<:re for infections, anemia, and stomatitis. · 

Table l compares· the incidence of treatment-emergent adverse reactions reported with an incidence of2:1 0% for patients receiving A FIN IT OR 10 rng daily versus 
placebo. Within each MedDRA system organ class, the adverse reactions are presented in order of decreasing frequency. 

Table I Adverse Reution1 Reported Ia at least 10% 'ofPatlenu and at a Hlgber Rate In tbe AFJNITOR Acm than In tbe Placebo .AI'm 

AFJNITOR 10 mglday Placebo 
N•274 N-137 

All grades Gradel Grade 4 All grades Gradel Grade4 

% •;. % % % % 

Any Adverse Reaction 97 52 13 93 !3 
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AFINITOR 10 mlllday 
NDl74 

AU grades Gradel 

% o;. 

Gastrointestinal Dlsorden 

Stomatitis • 44 4 

Diarrhea lO I 

Nausea 26 

Vomiting 20 

lnrectlons and lmestations • 37 

General Disorders and Administration Site Conditions 

Aslhenia 33 

Fatigue ll 

Edema peripheral 25 <I 

Pyrexia 20 <I 

Mucosal inflammation · 19 

Respiratory, Thoracic and MediaJtlnarDisorders 

Cough 30 <I 

Dyspnea 24 6 

Episunds 18 0 

Pneumonitis ' 14 

Sldn·and Subcutaneous Tissue Disorders 

Rash 29 

Pruritus i4 <I 

Dry skin 13 <I 

MetaboUsm and Nutrillon Disorders 

Anorexia 25 

Nervous System Disorders 

Headache 19 <I 

Dysgeusia iO 0 

Musculoskeletal and Connective Tissue Dlsorden 

Pain in exttemity 10 

Median Duration ofTreatmeat (d) 141 

CTCAE Version 3.0 

• Stomatitis (including aphthous stomatitis), and mouth and tongue ulceration. 

Grade4 

% 

<I 

0 

0 

0 

<I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

<I 

0 

0 

Allgudes 

""' 
8 

19 

12 

18 

23 

27 

8 

9 

16 

IS 

0 

0 

14 

9 

2 

Placebo· 
Na1J7 

Gradel 

!'/o 

0 

0 

0 

0 

<I 

0 

0 

0 

0 

0 

0 

0 

0 

<I 

<I 

0 

0 

60 

Grade4 

o;. 

0 

0 

0 

0 

0 

0 

<I 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

• Includes all preferred rerms within the 'infections and infestations' sysrem organ class, the most common being nasopharyngitis (6%), pneumonia (6%), 

urinary tract infection (5%). bronchitis{4%), and sinusitis (3%), and also including aspergillosis (<1%). candidiasis (<1%), and sepsis (<1%). 

'tnclodes pneumonitis, interstitial lung disease, lung infiltration, pulmonary alveolar hemorrhage, pulmonary toxicity, and alveolitis. 

Other notable adverse reactions occurring mere frequently-with .AFINITOR than with placebo, but with an incidence of <10% i:tclude: 

Gastrointestinal di~rders: Abdominal pain (9"/o), dry mouth {8%), hemorrhoids (5%), dysphagia (4%) 

General disorders and administration site conditions: Weight decreased.{9%). chest pain {5%). chills (4%) 

Respirntory, thoracic and mediastinal·disorde~: Ple.ural etlilsion (7%), pharyngolaryngeal pain (4%), rhinorrhea (3%) 

Skin and subcucaneous tissue disorders: Hand-foot syndrome (reported as palmar-plantar erythrodysesthesia syndrome) (5%), nail disorder (5%), erythema 
(4%), onychoclasis (4%), skin lesion (4%), acneiform dermatitis (3%) 

Metabolism and nutrition disorder11: Exacerbation of pre-existing diabetes mellitus (2%), new onset of diabetes mellitus(<!%) 

Ner.·ous system disorders: Insomnia (9%), dizziness (7%), paresthesia (5%) 

Eye disorders: Eyelid edema (4%), conjunctivitis (2%) 

Vascular disorders: Hypertension (4%) 

Renal and urinary disorders: Renal failure (3%) 

Cardiac disorders: Tachycardia ( 3% ), congestive cardiac failure (I %) 

Museuloskeletal and connective tiSsue disorders: Jaw pain (3%) 

Hematologic disorders: Hemorrhage (3%) 

Key treatment-emergent laboratory abnormalities are presented in Table 2. 
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Tablel Key Laboratory Abnormalities Reported at a Higher rate In the AFINITOR Arm tban the Platebo Arm 

Laboratory Parameter AFINITOR 10 mglday Placebo 
N=274 NaiJ7 

All grades Grade 3 Grade 4 All grades Grade3 Grade4 
% % "· % % % 

Hematology' 

Hemoglobin decreased 92 12 79 <I 
LymphocyteS decreased 51 16 2 28 5 0 

PlateleiS decreased 23 I 0 0 <I 
Neutrophils decreased 14 <I 4 0 0 

Clinical Chemistry 

Cholesterol increased 77 4 0 35 0 0 
Triglycerides increased 73 <I 0 34 0 0 
Glucose increased 57 15 <I 25 0 
Creatinine increased so I 0 34 0 0 
Phosphate decreased 37 6 0 0 0 
Aspartate transaminase (AST) incm~sed 25 <I <I 0 0 
Alanine transaminase (ALT) increased 21 0 4 0 0 
Bilirubin increased 3 <I <I 2 0 0 

CTCAE Version 3.0 

• Includes reports of anemia, leukopenia, lymphopenia, neutropenia, pancytopenia. thrombocytopenia. 

7 DRUG II'ITERACTIONS 

Everolimus is a substrate of CYP3A4, and also a substrate and modemte inhibitor of !he multidrug effiux pump PgP. In vitro, everolimus is a competitive inhibitor 
ofCYP3A4 and a mixed inhibitorofCYP206. 

7.1.Agenu that may Increase Everollmus Blood Concentrations 

CYP3A4 Inhibitors and PgP lnhibitars: In healthy subjects, compared to AFINITOR treatment alone there -re significant increases in everolimus exposure 
when AFINITOR was coadministered with: · 

ketuconazole (a stcong CYP3A4 inhibitor and a PgP inhibitor)- Cmax and AUC increased by 3.9- and 15.0-fold, respectively. 

erythromycin (a moderate CYP3A4 inhibitor and a l'gP inhibitor)- C,.., and AUC increased by 2.0- and 4.4-fold, respectively. 

verapamil (a moderate CYP3A4 inhibitor and a PgP inhibitor)-. c~ .. and AUC increased by 2.3-and 3.5-fold, respectively. 

Concomitant strong or moderate inhibitols of CYP3A4 and PgP inhibitors should not be used [see Warnings and Precautions (5.5)]. 

7.2 Agents that may Decrease Everollmus Blood Coocentratlons 

CYPJA4lnduccrs: In healthy subjects, co-administration of AFINITOR with rifampin, a strong inducer ofCYP3A4, decreased everolimus AUC and c_ by 64% 
und 58% respectively, compared to everolimus treatment alone. Consider a dose increase of AFINITOR when co-administered ..,;th strong ioducers ofCYP3A4 or 
PgP if alternative treatment cannot be administered j:Jee Dosage and Adminisuatian (2.2) and Warnings and PrecaUJions (5.5)]. · · 

7.3 Agents whose Plasma Cooc:eotrallons may be Altered by EveroUmut 

Studies in healthy subjects indicate that there arc no cliniadly signif!C811tphannacokinetic interactions between AFINITOR and the HMG-CoA reductaSe 
inhibitors atorvnsllltin (a CYP3A4 substrnte) and pravastatin (a non-CYP3A4 substrate) and population pharmacokinetic analyses also detected no influence of 
sinwastatin (a CYP3A4 substrate) on the clearance of AFINJTOR. 

8 USE.IN SPEOFIC POPULATIONS 

8.1 Pregnancy 

Pregnancy Category D {see Warnings and Precautians (5.8)] , 

There are no adequate aod well<ontrnlled studies of AFINITOR in pregnant women. However, based on mechanism of action, AFINJTOR may cause fetal harm 
wllen administered to a pregnant wom1111. Everolimus caused embryo-fetal toxicities in animals at maternal exposures that were lower than human exposures at the 
recommended dose of I 0 mg dilily. If this drug is used during pregnancy or if the patient becomes pregnant while taking the drug, the patient should be apprised 
of the potential hazard to the fetus. Women of childbearing. potential should be advised to use an effective method of contraception while receiving AFINJTOR 
and for up to 8 weeks after ending treatcnent. 

In animal reproductive studies, oral administration of ~erolimus to female rats beforemnting and through organogenesis induced embryo-fetal toxicitie., 
including increased resorption, pre-implantation and post-implantation loss, decreased numbers of liYe fetuses, malformation (e.g., sternal cleft) and relardcd 
skeletal development. These effects occurred in the absence of maternal toxicities. Embryo-fetal toxicities occurred at approximately 4% !he exposure (AUC..,..) 
in patients receiving the recommended dose of I 0 mg dilily. In rabbits. embryotoxicity evident as nn increase in rcsorptions occurred at an oral dose approxi~ly 
1.6 times the re.;.,mmcnded human dose on a body surface area basis. The effect in rabbits occurred in !he presence of maternal toxicities. 

In a pre- ond post-natal development study in rats, animals were dosed from implantation through l.actation. At approximately 10"10 of the recommended human 
dose based on body surface area, there were no adverse effects on delivery and lactation and there were no signs of maternal toxicity. However, there was reduced 
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body weight (up to 9% reduction from !he control) and slight reduction in survival in offspring (-5% died or missing). There "'-ere no drug-relnted effects on the 
developmenll!l parameters (morphological development, motor activity, learning, or fenility assessment) in !he offspring. 

Doses !hat resulted in emlxyo-fetaltoxicities in rals and rabbits were ~.I mglkg (0.6 mgtm>) and 0.8 mg!kg (9.6 mg/m2), respectively. The dose in !he pre- and 
post-natal development study in rats !hat caused reduction in body weighlS and survival of offspring was 0.1 mg!kg (0.6 mglm1

). 

8.3 Nursina Mothers 

It is not known whether e~erolimus is excreted in human milk. Everolimus and/or its metabolites passed into !he milk oflacmting rats at a concentration 3.5 times 
higher than in maternal serum. Because many drugs are excreted in human milk and because of !he potential for serious adverse reactions in nursing infants from 
everolimus, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into account the importance of the drug 10 !he mother. 

8.4 Pediatric Use 

The safety and effectiveness in pediatric patienls have not been established. 

8.5 Geriatric Use 

In !he randomized study, 41% of AHNITOR-trea!ild patients were~ 65 years in age, while 7% percent were 75 and over. No overall differences in safety or 
effectiveness were observed between these subjects and younger subjects, and other reported clinical experience has not identified differences in responses 
between !he elderly and younger patients, but greater sensitivity of some older individuals cannot be ruled out [see Clinical Pltamzacology (12.3)}. 

No dosage adjustment is required in elderly patients {see Clinical Pluzrmacology (11.3}]. 

8.6 Renal Impairment 

No clinical studies were conducled wilh AFINITORin patients with decreased renal function. Renal impairment is not expecled to influence drug exposure and no 
dosage adjustment of everolimus is recommended. in patients with renal impainnent [ue Clinical Pharmacology (I 1.3)/. 

8. 7 Hepatic Impairment 

For patients wilh moderate hepatic impainnent (Child-Pugh class B),lhe dose should be reduced 10 5 eng daily {see Dosage and Adminislrolion (2.2). Warnings 
and Precautions (J.6) and Clinical Pluzrmacology (11.3)}. 

The impact of severe hepatiG impairment (Child-Pugh class C) has not been assessed·and use in !his patient population is not recommended {.<ee Warnings and 
Pr«a utions (5. 6)/. 

10 OVERDOSAGE 

In animal studies, everolimus sho\\-ed a low acute toxic potentiaL No lelhality or severe toxicity were observed in eilhcr mice or rats given single oral doses of 
· 2000 mgllcg (limit.test} 

Reported experience with overdose in humans is very limited. Single doses of up 10 70 mg have been administered. The acute toxicity profile observed with !he 
70 eng doSe was eonsistent wilh !hat for the I 0 mg dose. 

II DESCRIPTION 

A FIN! TOR (everolimus), an inhibitor of mTOR, is an antineoplastic agent. 

The chemical name of everolimus is (I R,9S,l2S, ISR, 16E,I8R, 19R,21 R,2JS,24E,26E,28E,30S,32S,35R)-1,18- dibydroxy- I 2·{( I R)-2·[(1 S,3R,4R)4-(2· 
hydroxyelhoxy)-3-melhoxycyclobexyl]·l·melhylethyl} -19,3()..dimelhoxy-1 5;17 ,21 ,23,29,35-hexame!hyl-11,36-dioxa-4-aza-tricyc!o[30.3.I.O'·']hexatriaconta· 
16,24, 26,28-tetr.oene-2,3,1 0,14,2()..pentaone. 

The molecular formula is C,H.,NO,.and the molecular weight is 958.2. The structural formula is 
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AFINITOR is supplied as tablets for oral administnltion containing 5 mg and 10 mg of evcrolimus together with butylated hydroxytoluene. magnesium stearate, 
lactose monohydrate, hypromeUose, crospovidone and lactose anhydrous as inactive ingredients. 

( 
12 CLINICAL PHARMACOLOGY 

12.1 Mecbanlsm of Action 

Everotimus is an inhibitor of mTOR (mammalian target of rapamycin), a serine-threonine kinase, downstream of the PI3KJAKT pathway. The rnTOR pathway is 
dysregulated in severlll human cancers. Everolimus binds to an intracellular protein, FKBP-12, n:sulting in an inhibitory complex formation and inhibition of 
mTOR kinase activity. Everolimus reduced the activity of S6 ribosomal protein kinase (S6KI) and eukaiyotic elongation factor 4E-binding prorein (4E-BP), 
downstream effectors of mTOR. involved in protein synthesis. In addition, e1ierolimus inhibited the expression of hypoxia-inducible factor (e.g., HIF-1) aoo 
reduced the expression of vascular endothelial growth factor (VEGF). Inhibition of mTOR by everolimus has been shown to reduce cell proliferation, 
angiogenesis, and glucose uplalc:e in in vitro and/or in vivo studies. 

12.2 Pbarmacodynamla 

QTIQTc Prolongation P01cntial 

In a randomized, placebo-controlled, crossover study, 59 healthy subjects were administered a single oral dose of AFINITOR (20 mg and SO mg) and placebo. 
There is no indication of a QTfQTc prolonging effect of AFIN!TOR in single doses up to 50 mg. 

Exposure Response Relationships 

Markers of protein synthesis show that inhibition ofmTOR is complete after a 10 mg daily dose. 

12.3 Pbarmatokinetlcs 

Ab.rorption 

In patients -...ith advanced solid tumors, peak everolimus concentrations are reached I to 2 hours after administr111ion of oral doses ranging from S mg to 70 mg. 
Following single dOses, C..., is dose-proportional between S mg and 10 mg. At doses of 20 mg and higher, the increase inC~ is less than do-proponional, 
however AUC shows dose-proponionality over the S mg to 70 mg dose range. Steady-state was achieved within two weeks following once-daily dosing. 

Food effect Based on data in healthy subjects taking I mg everolimus tablets, a high-fat meal reduced C..., and AUC by 60% and 16%, respectively. No data are 
available with AFINITOR S mg and I 0 mg tablets. 

Distribution 

The blood-to-plasma ratio of everolimus, which is concentnltion-dependent over the range of S to 5000 nglmL, is 17% to 73%. The amount of everolimus 
confined to the plasma is approximately 20o/o at blood concentnltions observed in cancer patients given AFINITOR I 0 mglday. Plasma protein binding is 
approximately 74% both in healthy-subjects and in patients with moderate hepatic impairment. 

Metabolism 

Everolimus is a substnlte ofCYP3A4 nnd PgP. Following oral administration, everolimus is the main circulating component in human blood. Six main 
metabolites of everolimus have been detected in human blood, intluding three monohydroxylated metabolites. two hydrolytic ring-opened products, and a 
phospllatidylcholine conjugate of everolimus. These metabolites were also identified in animal species used in toxicity studies, and showed approximately tOO-
times less activity than everolimus itself. · 

fn rirro, everolimus competitively inhibited the metabolism of CYP3A4 and was a mixed inhibitor of the CYP206 substmte dextromethorphan: The mean steady
state c_,follo~ng an Oll!l dose of 10 mg daily is more than 12-fold below the Ki-values of the in vitro inhibition. Therefore, an effect ofeverolimus on the 
metabolism ofCYP3A4 and CYP2D6 substnltes is Wtlikely. 

£xcration 

No specific excretion studies have been undertaken in cancer patients. Following the administration of a 3 mg single dose of radiolabelled everolimus in patients 
who were receiving cyclosporine, 80"A. of the radioactivity was recovered from the fetes, while 5% was excreted in the urine. The parent substance was not . 
detetted in urine or reces. The mean elimination half-life of e~erolimus is approximately 30 llours. 

Patients with Renal Impairment 

Approxima1ely 5% of total radioactivity was· excreted in the urine following a 3 mg dose of [1.C}-Inbeled evcrolimus. In a population pharmacoldnetic analysis 
which included 170 patients with advanced cancer, no significant influence of creatinine clearance (25- 178 mUm in) was detected on oral clearance (CUF) of 
everolimus {See Use in Specific Populations {8.6)}. 

Patients with Hepatic Impairment 

The average AUC of everolimus in eight subj«ts with moderate hepatic impairment (Child-Pugh class B) was twice that found in eight subjects with normal 
hepatic function. AUC was positively correlated with serum bilirubin concentration and with prolongation of prothrombin time and negatively correlated with 
serum albumin concentration. A dose reduction for patients with Child-Pugh class B hepatic impairment is recommended. AFINITOR should not be used in 
patients with severe (Child-Pugh class C) hepatic impairment as the impact of severe hepatic impairment on everolimus exposure has not been assessed [see 
Dosage and Administration(].]). Warnings and Precautioi!S {5.6).and U•e in Specific Populnrio111 /8. 7)}. 

·Effects of Age and Gender 

In a population pharmacolcinetic evaluation in cancer patients. no relationship was apparent between oral clearance and patient age or gender. 

Eilrnicity 

Based on a cross-study comparison. Japanese patients (n = 6) had on average exposures that were higher than non-Japanese patients receiving the same dose. 

Based on analysis of population pharmacokinetics, oral.cleanmce (CUF) is on avenge 200Ao higher in Black. patients than in Caucasians. 

The significance of these differences on the safety and etllcacy of everolimus in Japanese or Black patients has not been established. 
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13 NON CLINICAL TOXICOlOGY 

13.1 Carclno11enesls, Mutageoe~is, Impairment of FerlWty 

Administration of cverol imus for up to 2 years did not indicate oncogenic polential in mice and rats up 10 the highest doses tested (0. 9 mglkg) rorresponding 
respectively to 4.3 and 0.2times the estimated clinical exposure (AUC.,.1..,) at the recommended human dose of 10 mg daily. 

Everolimus was not geno10xic in a banery of in ~itro assays (Ames mumtion test in Salmonella. mutation test in LSI78Y mouse lymphoma cells. and chromosome 
aberration assay in V79 Chinese hamster cells). Everolimus was not geno10xic in an in vivo mouse bone marrow micronucleus test at doses up 10 500 mglkglday 
(I 500 mgtm'/day, appmximntely 255-fold the re~-ommended human dose. based on the body surface area). administered as two doses. 24 hours apan 

Based on non-clinical findings, male fertility may be compromised by treaonent with AFINITOR. In a ll-week male fertility study in rats, testicular morphology 
was affected at 0.5 mglkg and above, and sperm motility. sperm count, and plasma testosterone levels were diminished at S mglkg, which resulted in infertility at 
5 m&fkg. Effects on male fertility occurred at the A UC.,.,.., values below that of therapeutic exposure (approximately I Oo/..-81% of the AUC.,.,., in patients 
receiving the recommended dose of I 0 mg daily). Afier a 10-13 week non-treatment period, the fertility index increased from zero (infertility) to 60% (12120 
mated females were pregnant). 

Oral doses of everolimus in female rats at;::: 0.1 mglkg (approximately 4% the AUC.,.1., in patients receiving the recommended dose of 10 mg daily) resulted in 
increases in pre-implantation loss, suggesting that the drug may reduce female fertility. Everolimus crossed the placenta and was toxic to the conceptus {see Use 
in Specific Populations (8.1)}. · 

14 CLINICAL STUDIES 

An international, multicenter, randomized; double-blind trial comparing AFINITOR !0 mg daily and placeho, both in conjunction with best supponive care, was 
conducted m· patients with metastatic renal cell carcinoma whose disease had progressed despite prior treatment wiih sunitinib, sorafenib, or both sequentially. 
Prior therapy with bevacizumab, interleukin 2, or interferon-a was also permitted. Randomization was stratifted according to prognostic. score' and prior 
anticancer therapy. 

Progression-free su!Vivul (PFS), documented using RECIST (Response Evaluation Criteria in Solid Tumors) was assessed via a blinded, independent, cenlral 
radiologic review. After documented radiological progression, patients could be unblinded by the investigator: those randomized to placebo were then able to 
receive open-label AFINITOR 10 mg daily. 

In total,.416 patients were randomized 2: l to receive AFINITOR (n=277) or placebo (n=l39). Demographics were well balanced between the two arms (median 
age 61 )'ears; 77% male, 88% Caucasian, 74% received prior sunitinib or sorafenib, and 26% received both sequentially). 

AFINITOR was superior to placebo for progression-free survival (see Table 3 and Figure I). The treatment effect was similar across prognostic scores and prior 
sorafenib and/or sunitinib. The overall survival (OS) results were not mature and 32% of patients had died by the time of cut-off. 

Median Progression-free Survival 
(95"/o Cl) 

Objective Response Rate 

• Log-rank test stratified by prognostic score. 
· •Not applicable. 

100% 

80% 

leo% 
;:. 
~ ... 
~ 40% 
0.. 

20% 

0% 

0 2 

Table 3 Efficacy Results by Central RadloiO!!,Ic Review 
AFINITOR Placebo Hazard Ratio 

Na277 . N•l39 (95%CJ) 

4.9 months 1.9 months 0.33 
(4.0 10 S.S) ( 1.8 10 1.9) (0.25 to 0.43) 

2% 0"/o nla' 

Figure I Kaplan-Meier Progression-free Survival Curves 

4 6 

Hazard Ratio= 0.33 
95% Cl [0.25. 0.431 

Logrank p value= <O.OOOi 

Kaplan-Meier medians 
Aflnltor : 4.9 months 
Placebo : 1..9 months 

V •· Censoring times 
---- Afinitor (N =277) 
····-v··-· Placebo {N =139) 

B 10 12 

Time (months) 

p-value' 

<0.0001 

nta• 

14 
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16 HOW SUPPLIED/STORAGE A.IIID HANDLING 

5 mg tablets 
White 10 slightly yellow, elongated tablets with a bevelled edge and no score, engraved with ~5" on one side and "NVR" on the other; available in: 
Blisters of28 tablets................................. .......................................... ............... ............ . ...... NDC 0078-05~51 
Each cnr10n contains 4 blister cards of 7 tablets each 

10 mg tablets 
White w slightly yellow, elongated tablets with a bevelled edge and no score, engraved with :•uHE" on one side and "NVR" on the other. available in: 
Blisters of28tablets................................ . .................................................................................... : ................................................ NDC 0078-0567-51 
Each car!On contains 4 blister cards of 7 tablets each 

Store AFINITOR (everolimus) tablets at 25° G (77•F); excursions permitted between I s•-Jooc (59"-86"F). [See USP Controlled Room Temperature.) Store in 
the original container."protect from'. light and moisture. Keep this and all drugs out of the reach of children. 

Procedures for proper handling and disposal of anticancer drugs should be considered. Several guidelines on this subject have been published.'-' 
AFINITOR mblets should not be crushed. Direct contact of crushed tablets with the skin or mucous membranes should be avoided. If such contact occurs, wash 
thoroughly as outlined in the references. Personnel should avoid exposure 10 crushed lablets. 

17 PATIENT COUNSEL.ING INFOR."-iATION 

See FDA-<~pproved Patient.Labeling (17. 9) 

17.1 Non-lnrectlous Pneumooltl• 

Wam patients of the possibilily of developing non-infectious pneumonitis. In clinical studies, some non-infectious pneumonitis cases have been severe and 
occasionally fatal. Advise patients to report promptly any new 01 worsening respiratory symptoms {see Warnings and Precautions (I. I)]. 

17.2 Iureetlons 

Inform patients that they may be more susceptible to infections while being trealed with AFINITOR. In clinical studies, some of these infections have been severe 
(e.g., leading 10 respiratory failure) and occasionally fatal. Patients should be aware of lhe signs and symptoms of infection and should report any such signs or 

· symptoms promptly to their physician [.ree Warnings and Precautions (5.2)). 

17.3 Oral Ulceration 

Inform patients of the possibility of developing mouth ulcers, stomatitis and oral mucositis. In such cases, mouthwashes and/or topicaltreatrnents are 
recommendCd, but.these should not contain alcohol 01 peroxide {tee Warnings and Precautions (J.3)]. · 

17.4 Laboratory Tests and MooltO..lng 

Inform patients of the need to moniwr blood chemistry ~nd·hernatology prior to the start of AFINlTOR then.py and periodi~;ally thercaftu {see Wamings and 
Precautions (5.4)]. 

17.5 Drug-drug Interactions 

Avoid concurrent treatment with strong or moderate CYP3A4 and PgP inhibitors and strong CYP3A4 nnd PgP inducers. If AFINITOR must be c~administered 
with strong CYPJA4- indu~rs; consider a dose increase and carefully monitor the pa!ienr for clinical tespanse. Advise patieniS to infoim their healthcare providers 
of all concomitant medications, including over-lhe-counter medications and" dietary supplements {see Warnings and Precautions (5.5)].. 

17.6 Hepatic Impairment 

Advise patient~ that AFINITOR is not recommended in patients with severe hepatic impairment (Child-Pugh class C). Prescribe a reduced dose of 5 mg 
AFIN ITOR per day for patients with moderate hepatic impairment (Child Pugh class B) [see Dosag~ and Administration (}}. Warnings and Precaurioru (5.6) and 
Clinical Pharmacology ( 1 2)/- · 

17.7 Vacdoatloas 

Advise patients to avoid !he use of live vaccines and close contact with those who have received live vaccines [see Warnings and Precautions (5. 7}]. 

17.8 Pre~:naocy 

Advise female patients of childbearing potential that AFIN!TOR may cause fetal harm and thai an effective method of contlliCeption should be used during 
therapy with A FINITOR and for 8 weeks after ending treatment. 

17.9 FDA-approved _Patient Labeling 

PAnENT INFORMATION 

ARNITOR® 
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(a-fin-It-or) 

(everollmua) 

Tablets 

Read this patient infonnation leafiet before you start taking AFINITOR and each time you get a refill. There may be new information. This 
information does not take the place of talking to your heallhcare provider about your medical condition or treatment. 

What Ia the most Important Information I should know about AFINITOR7 

AFINITOR can cause you to have lung or breathing problems. Tell your healthcare provider right away if you have new or worsening 
cough, shortness of breath, difficulty breathing, or wheezing. In some patients lung or breathing problems have been severe, and can 
even lead 10 death. You may need to stop AFINITOR for awhile or use a lower dose. 

AFINITOR can make you more likely to have an Infection such as pneumonia or a bacterial or fungal infection. In some patients 
infections have been severe, and can even lead 10 death. You may need to be treated as soon as possible. Tell your healthcare provider 
right away if you have a temperature of 100.5' F or above, chills, or do not feel well. 

What Is AFINfTOR7 

AFINITOR is a prescripUon medicine used to treat peOple with advanced kidney cancer (renal cell carcinoma or RCC). 

AFINITOR stops cancer cells from making new cancer cells and also cuts off the blood supply to the cancer. This may slow the growth and spread 
of kidney cancer. 

AFlNITOR has not been studied in children. 

Who should not take AFINITOR? 

Do not take AFINITOR if you are allergic to AFINITOR or to any of its ingredients. See the end of this leaflet for a complete list of ingredients in 
AFINlTOR. Talk to your hea!lhcare provider before taking this medicine if you are allergic to: 

sirolimus (Rapamune®, rapamycin) 

temsirolimus (T orlsel®), 

. Ask your heallhcare provider~ you do not know. 

What should I tell my heaHhcare provider before taking AFINITOR7 

Before taking AFINITOR, tell· your heallhcare provider about all your medical conditions including if you: 

Have or have had liver problems. 

Have diabetes or high blood sugar. 

Have high cholesterol levels. 

· Are scheduled for any immunization of a live vaccine or may be around people who have recently received an immunization with a live 
vaccine. If you are not sure about the type of immunization or vaccine, esk your healthcare provider. 

Are pregnant, or could become pregnant. AFINITOR may harm your pregnancy or fetus. You should use effective birth control while 
using AFINITOR and for 8 weeks after stopping treatment. 

Are breast-feeding or plan 10 breast-feed. It is not known if AFINITOR passes into your breast milk. You and your healthcare provider 
should decide if you will take AFINITOR or breast-feed~ You should not do both. 

How does AFINITOR Impact your childbearing potential? 

AFINITOR may decrease male and female fertility. 

Tell your healthcare provider about all ofthe medicines you take, including prescription and non-prescription medicines. vitamins, and herbal 
supplements. 

AFINITOR can affect the way other medicines work, and olher medicines can affect how AFINITOR works. Using AFINITOR with other medicines 
can cause serious side effects. 

Know the medicines you take. Keep a list of them and show It to your heallhcare provider and pharmacist when you get a new medicine. Especially 
tell your healthcare provider If you take: 

St. John's Wort (also known as Hypericum pelforatum) 

Medicine for: 

Fungal infections 

Bacterial infections 

Tuberculosis 

Seizures 

HIV-AIDS 
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Heart conditions or high blood pressure 

Immunosuppression 

Ask your healthcare provider or pharmacist if you are not sure If your medicine is one of those taken for the conditions listed above. If you are 
taking any medicines for the condiHons listed above. your healthcare provider might need to prescribe a different medicine. You should also tell 
your healthcare provider before you start taking any new medicine. 

How should I take AFINITOR? 

AFINITOR comes in 5 mg and 10 mg tablets. • 
Take AFINITOR exacUy as your healthcare provider tells you. 

Swallow AFINITOR ·tablets whole with a glass of water. Do not crush or cllew the tablets. If you cannot swallow AFINITOR tablets whole, 
tell your heaHhcare provider. 

• . Take AFINITOR each day, at about the same time, with or without food. 

If you take too much AFINITOR contact your heallhcare provider or go to the nearest hospital emergency department right away. Take 
the pack of AFINITOR with you. 

If you miss a dose of AFINITOR, you may still take it up to 6 hOUrs after the time you normally take il If it is more than 6 hours after you 
normally take your AFINITOR, skip the dose for that day. The next day, take AFINITOR at your usual time. Do not take 2 doses to make 
up for tile one that you missed. If you are not 6Ure about what ID do, call your healthcare provider. 

You will have regular blood tests before you start and during your treatment with AFINITOR. These tests will shoW the number of blood 
cells in your body to see if AFINITOR is having an unwanted effect on these cells. Also, blood tests will monitor how your kidneys and 
liver are woridng and your blood sugar levels. 

What should I avoid while taking AFJNITOR? 

Do not drink grapefruit juice or eat grapefruit during your treatment wllh AFINITOR. It may make the amount of AFINITOR in your blood 
increase to a harmful level. 

What are the possible side effects of AFINITOR? 

AFINITOR can cause serious side effects. See the, "What Is the most Important Information I should know about AFINITOR?~ section at 
the beginning of this leaflet. 

Common side effects: 

Mouth ulcers. AFINITOR can cause mouth ulcers and sores. Tell your heallhcare provider if you have pain. discomfort. or open sores _in 
your mouth. You might need treatment with a special mouthwash or mouth gel. Ask your healthcare provider what type of mouthwash or 
mouth gel to use. 
Infections 
Feeling weak or tired 
Cough, shortness of breath, and lung or braathlng problema·· 
Olarrt\ea 

Rash, dry skin, and Itching 

Nausea and vomiting 

Fevar 

Loss of appetlta 
Swelling of arms, hands, feet, ankles, face or other parts of the body 
Abnomial taste , 
Inflammation of lining of the digestive syst~ 
Headache 
Nosebleeds 
Pain In arms and legs 

Tell your healthcare provider if you have any side effect that bothers you or dOes not go away. 

These are not an the possible side effects of AFINITOR For more Information, ask your healthcare provider or pharmacist. 

Call your doctor for medical advice about aide effects. You may report side effects to FDA at 1-800-FOA-1088. 

How do I store AFINITOR? 

Keep AFINITOR at room temperature, belween 59' to 86.F (15'to 3o'q. 
Keep AFINITORin the original package. 

Open blister package just before taking AFINITOR; use scissors 1o open blistar. 

Keep the package and tablets dry. 

Keep AFINITOR out of light. 

Safely throw away AFINITOR that Is out of date or no tongar needed. 

Keep this and all medicines out of the reach and sight of children. 
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GenerallnforrnaUon about AFINITOR 
7 Medicines are somellmes prescribed for conditions that are not mentioned in this patient information Ieaiie!. Do not use AFINITOR for a condition 

for. which it was not prescribed. 

Do not give AFINITOR to other people. even if they have the same problem you have. It may harm them. 

This r&anet summarizes the most important informaiion about AFINITOR. If you would like more information. talk with your healthcare provider. You 
. can aSk your heallhcare provider or pharmacist for information written for heallhcare professionals. 

For more information call1-888-423-4648. 

What are the Ingredients In AFINITOR7 

Active ingredient: everolimus. 
Inactive ingredients: butylated hydroxytoluene, magnesium stearate, ladose monohydrate, hypromellose, crospovldone, lactose anhydrous: 

The brands lis led are the tradematlls or register marks of their respective owners and are not tradematlls or register maills of Novartis: 

Manufactured by: 

Novartis Pharma Stein AG 

Stein, Switzerland 

Distributed by: 

Novartls Pharmaceuticals Corporation 

East Hanover, New Jersey 07936 

MARCH 2009 PRINTED IN THE U.S.A. T2009-141 T2009-15 
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This is a representation of an electronic record that was signed electronically and 
this page is the manifestation of the electronic signature. 

Is/, 

Richard Pazdur 
3/30/2009 01:00:32 PM 

------------

Par Pharm., Inc. 
Exhibit 1002 

Page 441



Appendix D 

( .. "'J:'"...,.f-'''Y DEPARTMENT OF HEALTH & HUMAN SERVICES 

·.\,.._ 
,~, ... 

Public Health Service 

Food and Drug Administration 
9200 Corporale Boulevard 

Ms. Kendra BasJer 
Regulatory Affairs AssoCiate 
Abbott Vascular 
Cardiac: Therapies 
3200 ~eside Drive 
Snnta Clara, CA 95054-2807 

Re: P0700l5 

JUL 2 2008 

XJENCETM V Everolimus Eluting Coronary Ste11t System 
PROMUSTM- Everolirnus Eluting Coronary Stent System 
Filed: June 1, 2007 

- Rockville MD 20850 

Amended; July 5. ·september 4, November 8, and December IJ, 2007; February 2Q. 
April2, May 12_. May 13. June 9, June 23. and ,June 26,2008 

Procodc: NIQ 

Dear Ms. B8$ler: 

The C.enter for Devices and Radiological Health (CDRH) of the Food and Drug Administration 
(FDA) has completed its review of your premarket approval appJication- (PMA} for the 
XIJ3NCE™ V Evero1i.mus Eluting Coronary Stent System, whi9b wjll also. be distributed as the 
PROMUSTN Everolimus Eluting Coronary Stent System. This device is indicated for improving 
coronary lurn.inal diameter in patients with symptomatic heart-disease due: to de novo -native 
coronary artery lesions (length :s 28 mm) with reference vessel diameters of2.5 mmto 4.25 mm. 
We are ple~sed to infQrm you that the PMA is approved. You may begin commercial 
distribution of the device in accordance with the conditions described below and in the 
"Conditions of Appluval" (enclosed). 

Th~ sale~ distribution, and use· of this device are restricted to prescription use in accordance with 
21 CFR 801.10.9 within the meaning of section 520(e) of the feder!U Food, Drug, and Cosmetic 
Act (the act) under the -authority of section S 15( d)( I )(BXii) of the act. FDA has also detcrtnined 
thin, to ensure the safe and effective use of the device, the device is fi.1rther restricted within the 
meaning ofsection 520(e) under the aurhorily of section 5 IS( d)( 1 )(B)(ii), (I) ii1sofar.as ihe 
labeJing s~ify th~ requirements that apply to the training of practitioner:s who may use. the. 
device as approved in this order and (2) insofar as the sale,distrihution; and use must not violate 
sections 50:2(qj and (r) of the act. \ · 

Jn addition to the periodic report (pfleri referred lo a'i. annual report)requiretnents outlined in 1he 
enclosure. you have agr:ecd to provide the ~allowing datq in a scpllfllte postapproval study report: 
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Page 2 - Ms. Kendra Basler 

I. You should collect and repon to lhe Agency on an annual basis Clinical outcomes through S years post-procedure on at least 80% of patients enrolled (excluding those discontinued due to death) from SPIRIT FIRST, SPIRIT If, SPIRIT Ill. and SPIRIT IV. When appropriate or as requested by FDA, you should submit PMA supplements requesting approval to update your Instructions for Use (IFU) to include these data. 

2. You should collect clinical dala on the implantation oflhe PMA-approved, commerciallydistributed XIENCE V product in the U.S. The trial should be statistically powered to evaluate the annual rates of stent thrombosis, and the rate of cardiac death plus myocardial infarction (MI) through five years in patients treated with the XIENCE V stent according to its labeled indications. These data are needed to evaluate whether the rate of stent thrombosis plateaus or increases over time, and to evaluate the impact of stent thrombosis on rates of cardiac death and MI. These data are also needed to evaluate the potential for rare adverse events related to the drug substance and/or drug carrier that could not be detected in your initial clinical trials. You should also collect additional data on clinical outcomes (including target lesion revascularization rates at 12 months post· implantation) associated with use ofthe XIENCE V 4.0 mrndiameter stcnt to confmn the . outcomes observed in the4.0 mm Ann ofthe SP(RJT Ill trial. 

You have proposed collecting these data from at least SOOO patienls enrolled in the XIENCE V USA Postmarket Registry. FDA agreeS that the registry protocol submitted in Supplement 97 of your Investigational Device Exemption (IDE), GOSOOSO, with the planned modifications to rhe statistical analysis pion, is acceptable. Please provide progress repons at 6. 12. 18, and 24 months and annually thereafter through S years with data from your U;S. registry. When appropriate or as requested by FDA, you should submit PMA supplements requesting approval to update your IFU to include these data. Please note that if subsequent data analyses identify areas of significant off-label use, you should submiun IDE to conduct an appropriate study to evaluate the off-label use. 
J. You should conduct or participate in a study that will develop clinical data to identify the optimal duration of dual antiplatelet therapy following percutaneous intervention with the XJENCE V drug-eluting stent. 

The issue of the opdmal duration ofdualantiplatelet therapy following PCI with drug• eluting stents (DES) remains a key question that has not been addressed by any clinical trials conducted to date on the Cordis Cypher DES, the' Boston Scientific Taxus Express2 
DES, the Endeavor DES, or the XIENCE V DES. At the December 7 - 8. 2006 meeting of FDA's Circulatory System Devices Advisory Panel meeting on DES thrombosis, the Panel recommended that the labeling for all marketed DES include the then-current ACC/AHAISCAI guidelines for dual anti-platelet therapy, which specified that patients should receive aspirin indefinitely and clopidogrel for a minimum of 3 or 6 months for the Cypher or Taxus stents. respectively. after implantation, with this duration extended to 12 months in pallents who are at low risk for bleeding c:omp!ications. 
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However, it is important to recognize that the current recommendation for an extended duration of clopidogrel use reflects a consensus opinion among experts wilhin 
cardiovascular professional societies based on limited data, rather than on rigorous randomized clinical trials. Further. it is not clear that 12 months is the optimal maximum · duration of a dual anti-platelet therapy. In fact, the ACC/AHA/SCAI guidelines were recently revised to specify that patients with low bleeding risks should receive clopidogrel for at least 12 months post-procedure. While extending the duration of clopidogrel use niay decrease the risk of very late stent thrombosis events, this strategy may also result in an increased risk for major bleeding complications and involves lifestyle modifications, SuCh 'as deferral of surgical and dental procedures that may affect a patient's health and . overall quality of life. Finally. it is known that stent thrombosis can occur in some individuals despite the continued use of dual antiplatelet therapy. With these. 
considerations in mind, it is imperative that the risks and benefits of continued 
clopidogrel use be evaluated to detennine with greater precision the optimal duration of dual anti-platelet therapy to ensure that these patients receive the best care possible. 

Based on the important public health impact of this information, as stated above, you should collect clinical data IO identify the optimal duration of dual anti-platelet therapy following PCI with the XIENCE V stent. Such an evaluation should encompass a consecutively enrolled patient population or utilize an approach to enroll patients represenlative of the actual u5e of your commercialized product. You may wi.sh to limit your investigation to the XIENCE V stent, or your study may involve pooling with other approved drug-eluting stents. Yo11 may also choose to collect these daui. in a manner that would satisfy, wholly or in pan, condition 112 above. When appropriate or as requested by FDA, you should submit PMA supplements requesting approval to update your IFU to include these data. You should submit your proposed plan to address this issue within six months of the date of this letter. 

As FDA views the investigation of the optimal duration of dual anti-platelet therapy as a DES class effect, we are requesting that manufacturers of other approved DES collect the same information. 

4. You should.comply with the commitments made in Amendment II related to the implementation of updated final product testing methodologies. 
I 

Expiration dating for this device has been established and approved at I 2 months. 

CDRH does not evaluate information related to contract liability warranties, h()wcvcr you should be aware that any such warranty statements must be truthful, accurate, and not misleading, and . must be consistent with applicable Federal and State laws. 

CDRH will notifY the public of its decision to approve your PMA by making available a summary c:>fthe safety and effectiveness data upon which the approval is based. The infonnation can be found on the FDA CDRH Internet HomcPa~e located at 
http://www.fda.gov/cdrh/pmapage.html. Wrinen requests for this information can also be made 
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to the Dockets Management Branch. (HFA-305). Food and Drug Administration, 5630 Fishers Lane, Rm. I 061, Rockville, MD 20852. The wrilten request should include the PMA number or docket number. Within 30 days from the date that this information is placed on the Internet, any interested person may seek review of this decision by requesting an opportunity for administrative review, either through a hearing or review by an independent advisory committee, under section S 15(g) of the Federal Food. Drug, and Cosmetic Act (the act). 

Failure to comply with any postapproval requirement constitutes a ground for withdrawal of approval of a PMA. Commercial distribution of a device that is not in compliance with these conditions is a violation of the act. 

You are reminded that, as soon as possible and before commercial distribution ofyotfr 'device, you must submit an amendment to this PMA submission with copies of all approved labeling in final printed form. The labeling will not routinely be reviewed by FDA staff when PMA applicants include with their submission of the final printed labeling a cover letter stating that the final printed labeling is identical to the labeling approved in draft form. If the fina) printed labeling is not identical, any changes from the final draft iabeling should be highlighted and explained in the amendment. 

All required documents should be submilled in triplicate, unless othetwi5e specified, to the -address below and should reference the above PMA number to facilitate 'processing. 

PMA Document Mail Center (HFZ-40 I) 
Center for Devices and Radiological Health 
Food and Drug Administration 
9200 Corporate Blvd. 
Rockville, Maryland 20850 

If you have any questions concerning this. approval order, please contacl Dr. Heather Agler at 240-276-4229. 

Sincerely yours, 

~!E6 
Director 
Office of Device Evaluation 
Center for Devices and Radiological Health 

Enclosure 
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Last Modified: I 0-1 8-06 

CONDITIONS OF APPROVAL 

PREMARKET APPROVAL APPLICATION (PMAl SUPPLEMENT. Before making any change affecting the safety or effectiveness of the device. submit a PMA supplement for review and approval by FDA unless the change is ofa type for which a "Special PMA 
Supplement-Changes Being Effected" is permitted under 21 CFR 814.39(d) or an alternate submission is permitted in accordance with 21 CFR 814.39(e) or (f). A PMA supplement or. alternate submission shall comply with applicable requirements under 21 CFR 814.39 of the final. rule for Prcmarket Approval of Medical Devices. 

All situations that require a PMA supplement cannot be briefly summarized; therefore, please consult the PMA regulation for further guidance. The guidanec provided below is only for · several key instances. 

A PMA supplement must be submitted when unanticipated adverse effects, increases in the incidence of anticipated adverse effects, or device failures necessitate a labeling;manufacturing, or device modification. 

A PMA supplement must be submitted if the device is to be modified and the modified device should be subjected to animal or laboratory or clinical testing designed to determine if the modified device remains safe and effective. 

A "Special PMA Supplement- Changes Being Effected" is limited to the labeling, quality control and manufacturing process changes specified under 21 CPR 814.39(d)(2). It allows for the addition of, but not the replacement of previously approved. quality control specifications and test methods. These changes may be implemented before FDA approval upon acknowledgment ·by FDA that the submission is being processed as a "Special PMA Supplement- Changes Being . Effected." This procedure is not applicable to changes in device design, composition, specifications, circuitry, software or energy source. 

Alternate submissions permitted under 21 CFR 814J9(e) apply to changes that otherwise require approval of a PMA supplement before implementation ofthe change and include the use of a 30-day PMA supplement or annual rostapproval report (see beiow). FDA must have previously indicated in an advisory opinion to the affected industry or in correspondence with the applicant that the alternate submission is permitted for the change. Before such can occur, FDA and the PMA applicant(s) involved must agree upon any needed testing protocol, test results, reponing fonnat, information to be reported, and the alternate submission to be used. 

Alternate submissions permitted under 21 CFR 814.J9(f) for manufacturing process changes include the use of a 30-day Notice. The manufacturer may distribute the device 30 days after the date on which the FDA receives the 30-day Notice, unless the FDA notifies the applicant within 30 days from receipt of the notice that the notice is not adequate. 
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POSTAPPROV AL REPORTS. Continued approval of this PMA is contingent upon the 
submission of postapproval reports required under 21 CFR 814.84 at intervals of I year from the date of approval of the original PM A. Postapproval reports for supplements approved under the original PMA, if applicable, are to be included in the next and subsequent annual reports for the original PMA unless specified otherwise in the approval order for the PMA supplement. Two copies identified as "Annual Report" and bearing the applicable PMA reference number are to be· submitted to the PMA Document Mail Center (HFZ-40 1 ), Center for Devices and Radiological Health, Food and Drug Administration, 9200 Corporate Blvd., Rockville, Maryland 20850. The· postapproval report shall indicate the beginning and ending date of the period covered by the report and shall include the following information required by 21 CFR 814.84: 

1. Identification of changes described in 21 CFR 814.39(a) and changes required to be 
reported to FDA under 21 CFR 8t4.39(b). 

2. Bibliography and summary of the following information not previously submitted 
as part of the PMA and that is known to or reasonably should be known to the 
applicant: 

a. unpublished reports of data from any clinical investigations or nonclinical 
laboratory studies involving the device or related devices ("related" devices 
include devices which are the same or substantially similar to the applicant's 
device); and 

b. reports in the scientific literature concerning the device. 

[f, after reviewing the bibli<:>graphy and summary, FDA concludes that agency review of one or more of the above reports is required, the applicant shall submit two copies of each identified report when so notified by FDA. 

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by 21 CFR 814.82(a)(9), FDA has determined that in order to provide continued reasonable assurance of the safety and effectiveness of the device, the applicant shaH submit 3 copies of a written report identified, as applicable; as an "Adverse Reaction Report" or "Device Defect Report" to the PMA Document Mail Center (HFZ-40 1 ), Center for Devices and Radiological Health, Food and Drug· Administration, 9200 Corporate Blvd., Rockville, Maryland 20850 within 10 davs after the applicant receives or has knowledge of information concerning: 

I. A mix-up of the device or its labeling with another article. 

2. Any adverse reaction, side cm~cr. injury, toxicity, or sensitivity reaction that is 
attributable to the device and: 

a. has not been addressed by the device's labeling; or 

b. has been addressed by the device's labeling but is occurring with unexpected 
severity or frequency. 
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3. Any significant chemical, physical or other change or deterioration in the device, or any failure of the device to meet the specifications established in the approved PMA that could not cause or contribute to death or serious injury but are not correctable by adjustments or other maintenance procedures described in the approved labeling. The report shall include a discussion of the applicant's assessment of the change, deterioration or failure and any proposed or implemented corrective action by the applicant. When such events are correctable by adjustments or other maintenance procedures described in the approved labeling, all such events known to the applicant shall be included in the Annual Report described under "Postapproval Reports" above unless specified otherwise in the conditions of approval to this PMA. This postapproval report shall appropriately categorize these events and include the number of reported and otherwise known instances of each category during the reporting period: Additional infonnation regarding the events discussed above shall be submitted by the applicant when determined by FDA to be necessary to provide continued reasonable assurance of the safety and effectiveness of the device for its intended use. 

REPORTlNG UNDER THE MEDICAL DEVICE REPORTING (MDR) REGULATION. The Medical Device Reporting (MDR) Regulation became effective on December 13, 1984. This regulation was replaced by the reporting requirements of the Safe Medical Devices Act of 1990 which became effective .July 31, 1996 and requires that all manufacturers and importers of medical devices, including in vitro diagnostic devices, report to the FDA whenever they receive or otherwise become aware of information, from any source, that reasonably suggests that a device marketed by the manufacturer or importer: 

l. May have caused or contributed to a death or serious injury; or 

2. Has malfunctioned and such device or similar device marketed by the 
manufacturer or importer would be likely to cause or contribute to a death or 
serious injury if the malfunction were to recur. 

The same events subject to reporting under the MDR Regulation may also be subject to the above "Adverse Reaction and Device Defect Reporting" requirements in the "Conditions of Approval" for this PMA. FDA has determined that such duplicative reporting is unnecessary. Whenever an event involving a device is subject to reporting under both the MDR Regulation and the "Conditions of Approval" for a PMA, the manufacturer shall submit the appropriate reports reauired by the MDR Regulation within the time frames as identified in 21 CFR 803.l0(c) using FDA Form 3500A, i.e., 30 days after becoming aware of a reportable death, serious injury, or malfunction as described in 21 CFR 803.50 and 21 CFR 803.52 and 5 days after becoming aware that a reportable MDR event requires remedial action to prevent an unreasonable risk of substantial harm to the public health. The manufacturer is responsible for submitting a baseline report on FDA form 3417 for a device when the device model is first reported under 21 CFR 803.50. This baseline report is to include the PMA reference number. Any written report and its envelope is to be specifically identified, e.g., "Manufacturer Report,'; "5-Day Report,'' "Baseline Report," etc. 
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Any written report is to be submitted to: 

Food and Drug Administration 
Center for Devices and Radiological Health 
Medical Device Reporting 
PO Box 3002. 
Rockville, Maryland 20847-3002 

Additional information on MDR is available at http://www.fda.gov/cdrh/devadvice/351.html 
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AppendixE 

United States Patent U9J 

Cottens et al. 

[.54] 0-ALKYI..ATI'.D RAPAMYCIN DERIVATIVES 
AND TJIEDl USE, PARTICULARLY AS 
IMMUNOSUPPRESSANTS 

[75] Inventors: Syhain Cottens, Witterswil; lUchard 
Sednmi, Basel, bolh of Switzerland 

[73) Assignee: Sandoz Ltd., Basel, Switzerland 
{21] Appl. No.: 416,673 
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§ 371 Date: Apr. 7, 1!195 

§ 102(e) Date: Apr. 7, 1995 
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[llJ Patent Number: 
[45J Date of Patent: 
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Pritilary Emmine~obert T. Bond 
Attomt'}l Agen~ or Finn-Robert S. Honor; Melvyn M. Kassenoff; Thomas 0. McGovern 
[57] ABSTRACT 

Novel derivatives of rapamycin, particularly 9-deoxorapamycins. 26-dihy~rapamycins. and 40-0-substituted and 28,40-(),0.di~substituted rai>amycins, are found to have pharmaceutic:al ulility, particularly as an 
immunosuppressants. 

10 Claims, No Drawings 
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1 

0-ALKYLATED RAPAMYCIN DERIVATIVES AND TBE1K USE, PAKI1CULARLY AS . 
IMMUNOSUPPRESSANTS 

X is (H,H) or 0; 
Y is (H,OH) or 0; 

2 

This application is a J71 of PCfJEP93/02604. filed Sep. s 24.1993. 

R1 and R2 are independently selected from H. alkyl, 
thiOOlkyl, azylalkyl, hydroxyalkyl, dihydroxyal.kyt hydroxyalk:ylarylalkyl, dihydroxyalkylarylalk:yl. 
alkoxyalkyl, acyloxyalkyl. aminoalkyl, 'Ibis invention comprises novel al.kylaled derivatives of rapamycin having pliarmaceutical utility, especially as immunosuppressants. · · . 

Rapamycin is a Jmown macrolide antibiotic p-oduced by 10 Streptomyces hygroscopiCIIs, having the structure depicted 

allcylami noalkyl, · alkoxycarbony laminoalkyl, 
acylaminoalkyl. arylsolfonamidoalkyl, allyl, 
dihydroxyalkylallyL dioxalanylallyl, carbalkoxyalk:yl. 
and (R31Si wbc:re each R3 is independently selected 
from H. methyl, ethyl, isopropyL t-botyl, and phenyl; in Formula A: 

(A) 

IS 

wherein "alk-ft or "alkyl" refers to C l-6 alkyl, branched 
or linear preferably C 1-3 alkyL in whidl the carbon 
chain may be optionally interrupted by an ether 
( -0--) linkage; and 

R4 is methyl, or R4 and R1 together fonn <4.~ alkylene; provided that R1 and R2 are not both H; and provided that where R 1 is (R31Si or Cl!Ibalkoxyslkyl, X andY are not both 0. . 
20 P(efcrred Navel Compounds indude the following: 

1. 40-0-Benzy1-rapamycin 
2. 40-0-( 4'-Hydroxymethyl)beDzyl-rapamycin 
3. 40.0-[4'-(1,2-Dihydroxyethyl)Jbenzy1-rapamycin 
4. 40-0-Allyl-rapamycin 

2S S. 4~0-[3'-(2,2-Dimetbyl-1,3-dioxolan-4(S)-yl)-prop-2'en-1'-y1]-rapamycin 
6. (2'E,4 'S)-40-0-(4' ,5' -Dihydroxypent-2'.-en-1'-yl)

rapamycin 
7. 40-0-(2-Hydroxy)ethoxycarbonylmethyl-rapamycin 

30 8. 40-0-(2-Hydroxy)ethyl-rapamycin 
9. 40-0-(3-Hydroxy)propyl-rapamydn See, e.g., McAlpine, J. B., et al., J. Antibiotics (1991) 44: 10. 40-0-(6-Hydroxy)hexyl-rapamycin 688; Scbreiber, S. L., et al.. J. Am. Oicm. Soc. (1991) 113: 11. 4~{2-(2-Hydroxy)ethoxy}ethyl-rapamycin 7433; U.S. Pat. No. 3.929.992. Rapamydn is an extremely 12. 40-0-((3S)-2,2-Dimethy1dioxolan-3-y1]methyl-potent immunosuppressant and has also been shown to have 3S rapamycin antitumor and antifungal activity. Its utility as a 13. 40-0-[(2S)-2,3-Dlhydroxyprop-l•yl]~rapamycin phaimaceutical, however;· .iS restricted by its very low and 14. 40-0-(2~AcetoX)')ethyl-rapamydn Variable bioavailability as well as its high toxicity. IS. 40-0-(2-Nicotinoyloxy)ethyl-rapamycin Moreover, mpamy~ is highly insoluble, making it difficult 16. 40-0-[2-(N-MO!pholino)acetoxy]ethyl-rapamycin to fcnnullite stable galenic compositions. 40 17. 40-0-(2-N-Jmidazolylacetoxy)ethyl-rapamycin It has now suqUsingl.y been diseovered that certain novel 18. 40-0-[2-(N-Methyl~N'-pipecazinyl)acetoxy]ethyl-derivatives of rapamycin (the Novel Compounds) have an rapamycin improved pharmacologic profile ova rapamycin, exhibit 19. 39-0-Desmethyl-39,40-0~0-ethylene-r!!pamycln greater stability and bioavailability, and allow for greater 20. (26R)-26-Dlhydro-40-0-(2-hydroxy)cthyl-rapamycin ease in producing galenic formulations. The Novel Com- 4S 21. 28-0-Methyl-rapamycin pounds are slkylated derivatives of rapamycin having the 22. 40-0-(2-Aminocthyl)-rapamycin structure of Formula I: 23. 40-0-(2-Acetaminoethyl)-rapamydn 

•• 

wherein 

24. 40-0:(2-Nicqtinamidoethyl)-rapamycin 
til · 25. 40-0-(2-(N-Methyl-imidazo-2'-ylcarbethoxa.mido) so ethyl)-rapamycin 

26. 40-Q-(2-Ethoxyaubonylaminoethyl)-rapamycin 
27. 40-0-(2-Tolylsulfon.amidoethyl)-rapamycin 
28. 4~0~[2-(4',5'-Dicarboethoxy-1';1.',3'-triazol-1'-yl)

ethyl]-rapamycin 
.5S The Novel Compounds for immunosuppieSSive use are 

preferably tbe 40-0-substituted rapamycins where X and Y are both 0, R2 is H. R4 is methyl and R1 is other than H; most pref!Dbly where R 1 is selected from: hydroxyallcyl, hydroxyalkoxyalkyl, acylamlnollkyl. and aminoalkyl; espe-
60 cially 40-0-(2"hydroxy)cthyl-rapamycin, 40-0-{3-bydroxy) propyl-rapamycin. 40-0-{2-(2-bydroxy )ethoxy ]ethylrapamydn, and 40-0-{2-acetaminoethyl)-rapamycin). 

Preferably 0-substitution at C40 or 0,0-disubstitution at C28 and C40 is performed according to the fullowing 
65 general process: Rapamycin (or dihydro or deoxorapamycin) is ~eacted with an organic radical attached to a leaving group (e.g .. RX where R is the cqanic radical. 
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3 4 e.g., an alkyl, allyl, or benzyl moiety, which is desired as .the e) 1\"ealment of proliferative disorders, e.g. tumors, hyper-0-substituent, and X is the leaving group. e.g., ~C proliferative skin disorder and the like. (NH)O or CF,SO,) under suitable reaction conditions, pref- f) 1\"eatment of fungal infections. erab!y acidic or neutml conditions, e.g., in the presence of an g) 'lreatment and prevention of inflammation. especially acid like tiifluorometbanesalfonic add. camphorsalfonic in potentiating the action of steroids. acid.p-toluenesulfonic acid or their respective pyridinium or h) 'I'reatment and prevention of infection, espedally infec-substinltcd pyridiniinn salts when X is C03(NH)O or in the tion by pathogens having Mip or Mip-like factors. presence of a base like pyridine, a substituted pyridine, i) Treatment of overdoses of FK-506, rapamycin, immu-dlisopropylethylamine or pentamethylpiperidine when X is nosuppressive Novd Compoonds, and other maaophi-CF,S03. 0-substituents at C28 only are accomplished in the 10 li,n binding immunosuppressants. . · same manner, but ·with prior protection at C40. Further The invention thus provides the Novel Compounds modifications are possible. For example, where the substitu- deSaibed herein; for use as novel intermediates or as ent is allyl, the isolated. monosubstituted double bond of the pharmaceuticals, methods of treating or preventing the allyl moiety is bigb.Jy amenable to further modification. above-described disorders by admjniste.ring an effective The 9-deoxorapamycin compounds are preferably pro. duced by reducing a rapamydn using hydrogeo sulfuie, by IS amount of Novel Compound to a patient in need thereof, use reacting rapamycin with diphenyldiselenide and tribu- of a Novel Compound in the manufacture of a medicament tylphosphine or by other suitable reduction reaction. for treatment or prevention of the above-desaibed disorders, The 26-<l.ibydro-rapamycins are preferably produced by and ph~~cal.composition~ ~mpri~ng a Novel con: reducing rapamydns or 9-deoxorapamycins from keto to pound m oombmation or assoaation With a pharmaceuti-hydroxy at C26 by a mild reduction reaction, such as a 20 cally acceptable diluent or carrier. borohydride reduction reaction. Most of the Novel Compounds described herein are The Novel Compounds are particularly useful for the highly immunosuppressive, especially those Novel Com-following condldons: pounds which are 0-substituted at C40, and these Novel a) Treatment and prevention of organ or tissue transplant Compounds are particularly useful in indications a and b, but rejection; e.g. for the treatment of recipients of e.g. 25 not in indication i. Those of the Novel Compounds which are heart, lung, combined heart-lung, liver, kidney, less immunosuppressive, especially those which· are pancreatic, skin or corneal transplants. They are also 0-substitoted at C28 only, are particularly useful in indica-indicated for the prevention of graft-versus-host tions b and i, but are less preferred in indications a or b. disease, such as following bone marrow transpllinta- The Novel Compoonds are utilized by administration of a ·. tion. 30 pharmaceutically effective dose in pharmaceutically accept-b) Treatment and prevention of autoimmune disease and able fOim to a subject in need of treatment. Appropriate. of inflammatory conditions, in particular inflammatmy dosages of the Novel Compounds will of course vacy, e.g. conditions with an etiology including an autoimmune depending on the condition to be treated (for example the component such as arthritis (for example rheumatoid disease type or the nature of iesistance), the effect desired arthritis, arthritis cbronica progrediente and arthritis 3S and the mode of administratioO: defOimallS) and r.heumatic diseases. Specific auto.im- In general however satisfactory results are obtained on mune diseases for which the compounds of the inven- administration arally at dosages on the order of from 0.05 to tion may be employed include, autoimmune hemato- 5 or up to 10 rnglkg/day, e.g. on the ordec of from 0.1 to 2 logical disorders (including e.g. hemolytic anaemia, or up to 7.5 mglkg/day administered once or, in divided aplastic anaemia, pore red cell anaemia and idiopathic 40 doses 2 to 4x per day, or on administration parenterally, e.g. thrombocytopenia), systemic lupus erythematosus, intravenously, for· example by i.v. drip or infusion, at dos-pOiychondrltis, scleradoma. Wegener granulamatosis, ages on the onler of from 0.01 to 2.5 up to 5 mgfigfday, e.g. delmatomyositis, chronic active hepatitis, myasthenia on the order of from 0.05 or 0.1 up to 1.0 iD&'Jrg/day . . gravis, psoriasis, Steven-Johnson syndrome, idiopathic Suitable daily dosages for patient,; are thus on the order of sprue, autoimmune inJlammatory bowel disease 45 500 mg p.o., e.g. on the order of from S to 100 mg p.o., or (including e.g. ulcerative colitis and Crohn's disease) on the order of from 0.5 to 125 up to 250 mg i v., e.g. on the endocrine ophthalmopathy, Graves disease, order of from 2.5 to SO mg iv. sarcoidosis, multiple sclerosis, primary billiary Alternatively and even preferably, dOsaging is arranged in cinhosis.Juvenile di~. (diabetes mellitus .fWe I), patient specific manner to p-ovide pi'C.:delmmnCd trough uveitis (anterior and posterior), keratoconjunctivitis so blood levels, e.g. as determined. by RIA tedmique. Thus sicca and vernal keratoconjunctivitis, interstitial lung patient dosagiDg may be adjusted so as to achieve regular fibrosis, psoriatic arthritis, glomerulonephritis (with on-going trough blood levels as measured by RIA on the ·and without nephrotic syndrome, e.g. including idio- order of from 50 or 150 up to 500 or 1000 .nglml, ie. pathic nephrotic syndrome or minimal change analogously to methods of dosaging currently employed for nephropathy) and juvenile dermatomyositis. " Oclosporin immunosuppressive therapy. c) 'Ii'eatment and prevention of asthma. The Novel Compounds may be administezed as the sole d) Treatment of multi-drug resistance (MDR). The Novel active ingredient or together with other di'ugs. For example, Compounds suppre~s P-glycoproteins (Pgp), which are in immunosuppressive applications such as prevention and the . membrane transport molcculCs associated with treatment of graft vs. host disease, transplant rejection. or MDR. MDR is particularly problematic in canCer 60 autoimmune disease, the Novel Compounds may be used in patients and AIDS patients who will not respond to combination with CicloSparin, FK-506. or their immuno-. conventional chemotherapy because the medication is suppressive derivatives; corticosteroids; azathioprene; pumped out of lhe cells by Pgp. The Novel Compounds immunosuppressive monoclonal antibodies, e.g., mono-are therefore useful for enhancing the efficacy of other clonal antibodies to CD3. CD4, CD25, CD28, or CD45; and chemotherapeutic agents in the treatment and control of M 7 or other immunomodulatory compounds. For anti-multidrug resistant conditions such as multidrug resis- infiammatory applications, the Novel Compounds can be tant cancer or mullidrug resistant AIDS. used together with anti-lnfiammatory agents, e.g., corticos-
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tcroids. For anti-infective applications, the Novel Com- pounds. The Novel Compounds also bind strongly to 
pouDds can be used in combination with other anti-infective maaopbilin-U, as is demonstrated in a competitive binding 
agents, e.g., anti-viml drugs or antibiotics. assay. 

The Novel Compounds are administered by any conven. In this assay, FK-506 coupled to BSA .is used to coat 
tional route. in particular en~y, e.g. orally. foc example s microliter wells. Bioti.nylated recombinant human 
in the focm of solutioas.foc drinkiug, tablets or capsules oc maaopbilin-12 (biot-MAP) is allowed to bind in the pres-parcnrerally, for example in the focm of injectable solutions ence or absence of a test sample to Cbe immobilized FK-506. 
or suspensions. Suitable unit dosage fonns for oral admin- After washing (to remove non-specifically bound 
istration coJDirise. e.g. from 1 to 50 mg of a compound of macropbilin), bound biot-MAP .is assessed by inrubation 
Cbe invention. usually 1 to 10 mg. Pbarmaceutical compc>- 10 with a streptavidin-alkaline phosphatase conjugate. fol-&itions comprisi.og tbe novel compounds may be prepared lowed by washing and subsequent addition of p-nitropbenyl 
analogously to pbarmaceuti.cal compositions comprising phosphate as a substrate. The read-out is Cbe OD at 405 nm. rapam.:Ycin, e.g., as dcsaJ"bed in EPA 0 041 795, which Binding of a test sample to biot-MAP results in a decrease would be evident to 011e skilled in the an. in the amount of biot-MAP bound to the FK-506 and thus in 

The pharmacological activity of_ the Novel Compounds IS a decrease in the OD405. A dilution series of the test sample are demonstrated in, e.g., the following tests: allows determination of the concentration resulting in 50% 1. Mixed lymphocyte reaction (MLR) inhibition of the biot-MAP binding to the immobilized 
The Mixed Lymphocyte Reaction was originally devel- FK-S06 (IC:KJ. The inbibitOiy capacity of a test sample is oped in connection with allografts~ to assess the tissue compared to the I~ of free FK-506 as a standard and 

compatibility between potential organ donors and recipients, 20 ex.)X'essed as a relative IC50 (i.e., IC50-test sample/IC50-frce 
and is one of the best established models of immune reaction FK-506). 
in vitro. A muri.oe model MLR. e.g., as described by T. Meo. 4. Localized Graft-Versus-Host (GVH) Reaction 
in "Immunological Methods", L.Letkovits and B. Peds, In vivo efficacy of the Novel Compounds is proved in a 
Eds .• Academic Press, N.Y. pp. 227-239 (1979). is used to suitable animal model, as desaibed, e.g., in. Fonl et al, 
demonstrate the immunosup.)X'Cssive effect. of .the Novel 2S TRANSPLANI'ATION 10 (1970) 258. Spleen cells (1x107

) 
Compounds. Spleen cells (0.5xlO') from Balblc mice from 6 week old female Wistar/Purtb (WF) rats are injected 
(female, 8-10 weeks) arc co-incubated for 5 days with subcutaneously on day 0 into the left hind-paw of female 
0.5x1Q'! inadiated (2000 rads) or mitomycin C treated (F344xWF)F1 rats weighing about 100 g. Animals are 
spleen cells from CBA miCe (female, 8-10 weeks). The treated for 4 consecutive days and the popliteal lymph nodes irradiated allogeneic cells induce a p-oliferative reSPOnse in 30 are removed and weighed on day 7. The diifercnce in weight the Balblc spleen cells which can be measured by labeled between the two lymph nodes is taken as the parameter for 
JrCCUISor i.nccnporation into the DNA. Since the stimulator evaluating the reaction. 
cells arc irradiated (or mitomycin C treated) they do not 5. Kidney Allograft Reaction in Rat 
respond to the Bah'c cells with proliferation but do retain One kidney from a female :fisher 344 rat is transplanted their antigenicity. Tbe antqxolifaative effect of the Novel 3!l onto Cbe renal vessel of a unilaterally (left side) nephrecto-
Compounds Oil the. Balb/c cells is measured at varioos mized WF recipient rat using an end-to.:end anastomosis. 
diluli011s and·tbe concentration resulting in 50'1> inlu'bition Ureteric anastomosis is also end-to-end. 'Iieatment com-of cell proliferation OCso) is calculated. The inlu'bitory mences on the day of transplantation and .is continued for 14 
capacity of the test sample may be compared to rapamycin days. A contralateral nephrectomy is done seven days after 
and expressed as a relative IC~ (i.e. IC~ test sampleiiCso 40 transplantation, leaving the recipient relying on the perfoc-
rapamycin). mancc of the donor kidney. SurvivAl of the graft recipient is 2. D.Ai mediated JrOlifc:ration taken as the parameter for a functional graft. 

The capacity of the Novel CompouDds to interfere with 6. Experimentally Induced Allergic Encephalomyelitis growth factor associated sigllalling pathways is assessed (EA.E) in Rats 
using an interleukin-6 (IL-6)-dependent mou:se hybridoma 4S Efficacy of the Novel Compounds in BAE is measured, 
cell line. The assay is pcdumtd in 96-well microtiterplates. e.g., by the procedure desaibed in Levine & Wcnk. AMER 5000 cellslwell arc cultivated in serum-free medium (as J PATH 47 (1965) 61; McFarlin et al, 1 IMMUNOL 113 desaibed by M. H. Scbrcia and R. Tees in Immunological · ' (1974) 7U; Borel, TRANSf1ANT. & OJN. IMMUNOL Methods, L Lctkovits and B~ Pcrtiis, edS., ACademic Pri:ss 1j (1981) 3. EAE iS a Widely' accepted model for multiple 
1981, VoL n, pp. 263-275), supplemented with 1 ng recom- so sclerosis. Male Wistar rats arc injected in the hind paws with 
binant IL-6/ml. FollOwing a 66 hour incubation in the a mixture of bovine spinal cord and complete Freund's absence or presence of a test sample, cells arc pulsed with adjuvant. Symptoms of the disease (paralysis of the tail and 
1 j1Ci (3-H)-thymidindwell f<r another 6 hours, harvested both !Jind legs) usually develop within 16 days. The number 
and counted by liquid scintillation. (3-H)-thymidine incor- of diseased animals as wcll as the time of onset of the disease 
poration into DNA correlates with the increase in cell ss are recorded. · 
number and is thus a measure of celfproliferation. A dilution 7. Freund's Adjuvant Arthritis 
series of the test sample allows the c:a1culation of the Efficacy against experimentally induced artlu:ilis is shown 
concentration resulting in 50% inhibition of cell prolifera- · using the procedure described, e.g., in W'tlrter & Nuss. lion (IC50). The inhibitory capacity of the test sample may ARrHRlTIS & RHIIDMA11SM 9 (1966) 394; Billingham 
be compared to rapamycin and cX.JX'CSsed as a relative I~ 60 & Davies, HAffl)BOOK OF EXPERlMENrAL PHARMA-(i.e. ICso test samplell~ rapamycin). COL (Vane & Ferreira Eds, Springer-Vaiag. Bc:rlin) 50/ll 3. Macrophilin binding assay ( 1979) 108-144. OFA and Wistar rats (male or female. 150 Rapamycin and the · structurally related g body weight) are injected ie. at the base of the tail or in 
immunosuppressant, FK-506, are both known to bind in the hind paw with 0.1 ml of mineral oil containing 0.6 mg vivo to macrcpbllin-12 (also known as FK-506 binding 6S of lyophilized beat-killed Mycobacterium smegmatis. In tbe 
~cin or FKBP-12). and this binding is thought to be develOping arthritis model. treatment is started immediately 
related to the immunosuppressive activity of these com- after the injection of the adjuvant· (days 1-18); in the 
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established arthritis model treatment is started on day 14, dexamethasone, results in greatly enhanced steroidal activ-when tbe secondary infiammation is wen developed (days ity.1bis can be shown, e.g .• in the murine mammary tumor 14-20). At lhe end of the experiment, tbe swelling of the virus-chloramphenicol acetyltransferase (MMTV-CAT) joints is measured by meaits of a micr~per. ED 50 is the reporter gene assay, e.g., as described in Ning, et al., J. BioL oral dose in mglkg which reduces the swelling (pr:i.maiy or s Chem. (1993) 268: 6073. 1bis synergistic effect allows secondary) to halt of that of the controls. · reduced doses of corticosteroids, thereby reducing the risk of 8. Antitumor and MDR activity . side effects in some cases. 
The antitumor activity of lhe Novel Compounds and their 11. Mip and Mip-.li.k:e factor inhibition ability to enhance lhe paformance of antitumor agents by Additionally, the Novel Compounds bind to 8lld block a alleviating multidrug resistance is demonstrated. e.g., by 10 variety of Mip (macrophage infectivity potentiator) and administration of an anticancer agent, e.g., colchicine or Mip-like factors, whicb are structurally similar to macro-etoposide, to multidzug resistant cells and dlug sensitive philin. Mip and Mip-like factors are virulence factors pro-cells in vitro or to animals having multidrug resistant or drug duced by a wide variety of Pathogens, includiDg !hose of the sensitive tumors or infections, with and without genera Ollamidia. e.g., Chlamidio trochomad1; Neisseria, co-administration of the Novel Compounds to be tested. and IS e.g.,Nei.Jserio meningitidis; andLegionella, e.g.,Legionella . by administration of the Novel Compound alone. pneumaphllia; and also by the obligatcly parasitic members Such in vitro testing is performed employing any appr~ of the order Rickettsiales. These factors play a aitical role priate drug resistant cdlline and contra! (parental) cell line, in the establishment of intracellular infection. The efticacy generated. e.g. as described by Ling et al., J. CelL Physiol of the Novel Compounds in reducing tbe infectivity of 83, HD-116 (1974) and Bech-Hansen et al J. Cell Physiol 20 pathogens which produce Mip or Mip-like factors can be 88, 23-32 (1976). Particuiar clones chosen are the multi- shown by comparing .infectivity of tbe palhogens in cells drug resistant (e.g. colchicine resistant) line CliR (subclone culture in the presence and absence of tbe macrolides, e.g., C5S3.2) and tbe parental, sensitive line AUX Bl (subclone using the methods desaibed in Lundemose, et al, MoL AB1 SU). MicrobiaL (1993) 7:777. Thenonimmunosupprcssive com-In vivo anti-tumor and anti-MDR activity is shown, e.g., 2S pounds of the invention are preferred for use in this indica-in mice injected with multidrug resistant and drug sensitive tionforthercason lhatthey are not immunosuppressive, thus cancer cells. Ehrlich ascites carcinoma (EA) sub-lines rcsis- they do not compromise the body's natural immune defenses tant to drug substance DR, VC, AM, ET, TE or CC are against the pathogens. · · developed by sequential transfer of EA cells to subsequent The Novel Compounds are also useful in assays to detect generations of BALB/c host mice in accordance wilh lhe 30 the presence or amount of macropbilin-binding compounds, methods described by Slater et al, J. Clin. Invest, 70, 1131 e.g., in competitive assays far diagnostic or screening pw--(1982). · poses. Thus, in another embodiment, the invention provides Equivalent resulu may be obtained employing the Novel for use of tbe Novel Compounds as a screeu.iDg tool to Compounds test models of comparable design, e.g. in vitro, determine the presence of macrophilin-binding compounds or employing test animals infected wilh drug-resistant and 3S in a test solution, e.g., blood, blood serum, or test broth to drug sensitive viral strains, antibiotic (e.g. penicillin) resis- be screened. Preferably, a Novel Compound is immobilized tant and sensitive bacterial strains, anti-mycotic resistant and in microtiter wells and thc:n allowed to bind. in lhe presence sensitive fungal strains as well as drug resistant protozoal and absence of a test solution tO labelled macrophilin-12 strains, e.g. Plasmodial strains, for example naturally occur- (FKBP-12). Alternatively, lhe FKBP-12 immohil:ized in ring sub-strains of Plasmodium fakipanun exhibiting 40 microtitcr wells and allow'ed to bind in the. presence and acquired chemothaapeutic, anti-malarial drug resistance. absence of a test solution to a Novel Compound whicb has 9. FKBP binding been labelled, e.g., fiu~. enzymatically- or radi~labelled. Certain of the Novel Compounds are not e.g., a Novel Compound which bas been 0-substitul:ed at immunosuppressive, particularly those which are C40 and/or C28 with a labelling group. The plates are 0-substituted at C28 only, such as 28-0-melhyl-rapamycin. 4S · washed and the amount of bound labeUoo compound .is 1bis can be shown in standard in vitro assays in comparison measured. 1be amount of macropbilin-binding substance in to FK506 and rapamycin. FK506, fur example, is known to the test solution is rougbly inversely proportional to the be a potent lnbibitor of :n.-2 transcription, as can be shown amount of bound labelled compound. For quantitativ.e in an :n.-2 reporter gene assay. Jl&pamycin, althou!lh not analysis, a stanilard binding curve .is made using known active in the IL-2 reporter gene assay, Stfuligly iiihlbits IL-6 so concentrations of macrophilin bind compound. · dependent T-ccll proliferation. Both compounds are very 

potent inhibitors of the mixed lymphocyte reaction. Nonlm- EXAMPLES: 
munosupprcssivity can also be shown in the in vivo models In the following examples. cbaractcristic spectroscopic 1-7 above. Even !hose Novel Compounds which are not data is given to facilitate identification. Peaks which do aot immunosuppressive, however. bind to macrophilin, which ss differ significantly from rapamycin are not included. Bi~ confers certBin utilities in which nonimmunosuppressivity is logical data is expressed as a relative ICso, compilred to an advantage. rapamydn in the case of !he mixed lymphocyte reaction Those of the Novel Compounds which biad strongly to (MLR) and IL-6 dependent proliferation (D..-6 dep. prol.) macrophilin and are not themselves immunosuppressive can assays, and to PK-!106 in the macrophilin binding assay be used in the treatment of. ovenioses of macrophilin- 60 (MBA). A higher IC;o correlates with lower binding affinity. binding immunosuppressants, such as FKS06, rapamycin, Example 1: 4Q.O.Benzyi-rapamycin and the immunosuppressive Novel Compounds. To a stirred solution of 183 mg (0.200 mmol) of rapamy-10. Steroid potentiation cin in 2.1 mL of 2:1 cyd~hexane-melhylene chloride is The macrophilin binding activity of the Novel Com- added 7S ).11. (0.402 mmol) of benzyl-lricbloroacetimidate, pounds also makes lhmt usefulinenbaacing or potentiating 65 followed by 2.6 ).11.(29 Jllll0115 mol %)oftrifluoromethane-lhe action of corticosteroids. Combined treatment with lhe sulfooic acid whereupon lhe mixture turned immediately compounds of the invention and a corticosteroid,. such as yellow. After 3 h th~ mixture is diluted with ethyl acetate and 
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queDChed with 10% aqueous sodium bicarbonate. The layers 4-yl)benzyl tricbloroacetimidate. followed by 0.14m.L(0.64 
are separated and the aqueous layrr is extracted twice with mmol) of 2,6-di-t-butylpyrldine 56 pl. (0.64 mmol) of 
ethyl acetate. The combined organic solution is washed with trifluoromethanesulfonic acid. To lh.is mixture is ·added a 
10% aqueous sodium bicarbonate. dried over anhydrous solution of 587 mg (0.64 mmol) of rapamycin in 2 mL of 
sodium sulfate. filtrred and concentrated undrr reduced ~ methylene chloride. The reilction is stirred overnight at room 
pressure. The residue is pwified by column chromatography tempeiature and quenched with aqueous sodium biCSiboo-
on silica gel (50:50 hexlllle-ethyl acetate) to aiford 40-0- ate. The Iayrrs are separated and the ·aqueous layrr is 
benzyl-rapamycin as a wbite amorphous solid: 

1
H NMR extracted twice with ethyl acetate. The combined organic 

(CD03) &>.73 (lH, dd), 1.65 (3H. s), 1.73 (3H, s). 3.l2 <4.H• solution is washed with saturated brine dried ovrr anhy-
sandm).3.33(3H.s).3.49(3H,s),4.15(1H,bd),4.65(1H, 10 dr sodi ulfate filtered d 'trat_. The 'du d), 4.71 (lH, d). 7.22-7.38 (5H, m); MS (FAB) mlz 1026 . ous. um 5 

• an concen :""' res! e ([M+NaJ+) 972((M-OCH )J+), 954 ((M-(OCB +H O)J'1. 1s purified by column cbro~ography on sill~ gel (50:50 
' ) ) 2 hexane-ethyl acetate) to g~ve 40-0-[4'-(2,2-Dimethyl-13-

MBA {ru ICSO) 
L6 dop. proL (11!1. JCSO) 
MLR ("'l ICSO) 

1.8 
10 

110 

dioxolan-4-yl)Jbenzyl-rapamycin as a white, amorphous 

15 solid: 1H NMR (CDC13) 00.73 (lH, dd), 1.48 (3H, s). 1.55 
(3H. s). 1.65 (3H, s), 1.74 (3H, s), 3.67 (3H. m), 4.28 (lH, 
dd); 4.62 (lH, d), 4.69 (lH, d), 5.06 ( 1H, dd), 7.33 (4H, m), 
MS (FAB) mlz 1126 ([M+Nal), 1072 ((M-0CH3J'1, 1054 

Example 2: 40-0-(4'-Hydroxymcthyl)benzyl-rapamycin ((M-OCH3+H20)]), 1014 ([M-(OCH3-+CH3COOi3)]). 
a) 40-0-[4'-(t-Butyldimethylsilyl)oxymethyl]benzyl- 20 996 {[M·{O(l)3+H20+CH3COCH3)n, 978 ([M-(0(])3+ 

rapamycin 2H20tCH3COCH3)P). 
To a stirred. cooled (-78° C.) solution of 345 pl. (2.0 b) 40-0-[4'-(1 2-Dihydroxyethyl)]benzyl-rapamycin 

mmol) of lriftic anhydride in 5 mL of methylene cbladde is To a solution ~f 90.7 mg (0.08 mmol) of 40-0-[4'-(2.2-
added. a solution of 504 mg (2.0 mmol) of 4-(t- Dimethyl-1,3-dioxolan-4-yl)Jbenzyl-rapamycin in 4 m1.. of butyldimetbylsllyl)oxymcthyl-benzyl alcohol and 820 mg ~ . . (4.0 mmol) of 2.6-di-t-butyl4-methy1-pyridine in 5 mL of ~o~ 1S added 1 ~ of IN aqueou_s HCL After 2 h the 
methylene chloride. The resulting mixture · anned to JDiXtUre 1S quenched with aqueous sodium bicarbonate and 
-200 c. and stirring is continued at this ~e for 0.5 extracted ~ice. with ~1 acetate. The org~c solution is 
h. The mixture is then cooled back to -78o C. and a solution washed With brine. dried over anhydrous sodium sulfate and 
of 914 mg (1.0 mmol) of rapamycin in 5 mL of methylene 30 concentrated. The residUe is purified by column cbromatog-
chloride is added. This mixture is allowed to warm to room raphy on silica gel (ethyl acetate) and the title compound is 
temperature ovmn,ht and is then quenched with 10% obtainedasawhitefuam: 1HNMR(CDCI3)&>.73(1H,dd). 
aqueous sodium bicarbonate. The layers are separated and 1.65 (3H, s), 1.74 (3H, s), 3.70 (4R. m), 4.63 (lH, d), 4.69 
the aqueous layrr is extracted with ethyl acetate. The com- (1H, d). 4.80 (lH, dd), 7.33 (4H, m); MS (FAB) m/z 1086 
bined organic solution is washed with saturated brine, dried 3S ([M+Nan, 1032 ([M-OCH3J), 1014 ([M-OCH3+H20)J}, 
over sodium sulfate, filtered under reduced pressure and 996 ([M-(0CH3+2H20)]). 
concentrated. The residue is purified by column chromatog-
rapby on silica gel (50:50 hexane~thyl acetate) to afford 
40-0-[4'-(t-buty1dimethylsily1)oxymethyl]benzyl- ~P!;~{Id.JC50) 0.92 

lO.S 
22 

rapamycin a white foam: MS (FAB) mlz 1170 ([M+Na]}, 40 MLR (rcl lCSO) 
1098 ([M-(0CH3+Hl0)]). ----------~-----

b) 40-0-(4'-Hydroxymethyl)benzyl-rapamycin 
To a stirred, cooled (0° C.) solution of 98 mg (0.093 Example ~~ 40-0-Allyl-rap~cin . . mmol) of the COIDpOWid obtained in example 2 in 2 mL of To a stirred, cooled (-78 C.) solution of 0.33 mL (2.01 

acetonitrile is added 0.2 mL of HF-pyridine. The resulting <4S ~) of trit1ic anhy~de b 10 mL of methylene chladde 
mixture is stilred for 2 h and quenched with aqueous sodium IS slowly added a solution of 0.14 mL <2:06 mmol) of allyl 
bicarbonate, then extracted with ethyl acetate. The organic alcohol and 0.42 g (2.04 mmol) of 2,6-di-t-butyl-4-melhyl-
solutioa is washed with brine, dried over sodium sulfate, pyridine in 5 mL of methylene chloride. The :resulting 
1illcled and concentrated: The residue is purlfied by coliiiiDI · greenish solution is stirred for lS h and a sOlution af 915 Dig 
chromatagraply oa silica gel (20:80 hexane-ethyl acetate) to 50 ( 1.00 mmol) of rapamycin and. 0.42 g (2.04 mmol) of 
llff<rd the title compound as a white foam: 1 H NMR. (CDC!~ 2,6-di-t-butyl-4-methyl-pyridine in 5 mL of methylene cblo-
00.73 (lH, dd), 1.65 (JH, s).l.74(3H, s),3.22(1H, m), 4.67 ride is added. Stiaing is continued for 0.5 hat -78° C. and 
(4H, m}, 7.35 (4H, m); MS (FAB) mlz 1056 ([M+Na]J, then tbe mixture is warmed to room temperatute. After one 
1002 ((M-OCHJ'1. 984 ([M-(0CH3+H20)J), 966 ([M- more hour tbe mixture is quenched with aqueous sodium 
(0CH)+2H20)n, 934 ([M-(OCH3-+CH30H+2H,O)]}. '~ bicarbonate and the layrrs m: separated. The aqueous layrr 

is extracted twice with ethyl acetate. The combined organic 
solution is washed with aqueous sodium bicarbonate and 

MBA (rel IC50) 2. 7 brine, dried over anhydrous sodium sulfate. filtered and 
DA dop. pmL (rcl B:SO) 3.9 concentrated. The resulting green oil is purified by column MLR (11!1. JC50) 3 

----------------- 60 cbromatographyon silicagel(60:40hexane-cthyl acetate) to 
affctd the title compound as a colcirless, amorphous solid: Example 3: 40-0-[4'-( 1,2-Dihydroxyethyl)]benzyl- 'H NMR (CDCI3) 60.72 (1H; dd)~ 1.65 (3H, s). 1.74 (3H, s), 

rapamycin 3.05 (1H. m), 4.13 (2H, bd), 5.14 (2H, m), 5.27 (2H. m). 
a) 40-0-[4'-(2.2-Dimethyl-1.3-dioxolan-4-yl)]benzyl- 5.92 (2H, m). MS (FAB) m/z 976 ([M+Nal). 922 ([M-

rapamycin 6' OCH3r'), 904 ([M~OCH3+H20)l'). 886 ([M-(0CH3+ 
In 10 mL ofl:1 cyclohexane-methylene chloride is dis- 2H20)]"'), 872 ([M-(2CH3 0H+OH)J+), 854 ({M-

soiVed 452 mg (1.24 mmol) of4-(2.2-dimc:thyl-13-dixolan- (0CH30H+2H70)n, 
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MBA (rd. ICSO) 
JL.6 dep. pml. (n:L ICSD) 
MLR. (rd. IC50) 

I 
8 

260 

12 
acetate. The oambined organic solution is washed with aq. 
sodium bicarbonate and brine, dried over anhydrous sodium 
sulfate, filtered and concentrated. The residue is purified by 
column chiomatography on silica gel (40:60 hexan~yl 

5 acetate) yielding 40-0-[2-(t-butyldimetbylsilyl)oxyJ 
Example 5: 40-0-[3'-(2,2-0imethyl-1,3-dioxolan-4(S}-)'l}- (e6H,tbox!)~(Y~:!J')l-Ill0 pam88 (9Hycins:)•ul NMR64 (3H{CDC1) L~7300(3.06H prop-2'-en-1'-yl}-rapamycin • · • • · • • • . • s • • To a stirred, cooled (-78o C.) solution of 0.64 g {4.00 s), 3.12 (5H, sand m), 3.81 {2H, dd~ 4.19 (2H, dd), 432 mnml) of B-(4S}-4,S-O,O-isopropylidene-pent-2-en-1,4,5- (2H,s); MS (FAB)mlz 1152 ([M+Na] ),1080 ([M-(0CH3+ triol and 1.26 g (6.00 inmol) of 2,6-dl-t-butyl-4-metbyl- 10 ~O)J'). pyridine in 20 mL of methylene chloride is added 0.82 mL b) 40-0-(2-Hydroxy)etbQXycaxbonylmethyl-rapamycin (5.00 mmol) of tri11ic anhydride. The resulting mixture is To a stirred, cooled (0° C) solution.· of 81 g (0.07 mmol) stim:d at this temperatme for 2 hand a solution of 1.82 g of 40-0- [2-(t-bu tyldimethylsilyl)oxy] (2.00 mmol) of Ilipamycin and 1.26 g (6.00 mmol). of etboxycarbonylmethyl-rapamycin in 1.5 mL of acetonitrile 2,6-di-t-butyl-4-methyl-pyridine in 5 mL of methylene cblo- 15 is added 0.15 mL of HF-pyridine. After 2 h the reaction is · ride is added. The mixture is allowed to gradually warm to quenclled with aq. sodium bicarbonate. The mixture is room temperature overnight and is then quenched with · · ~tra~ ~ ethyl acetate. The org~ solution is washed aqueous sodium bicarbonate. The layers are sep&Ilited and wtth brine, dried ovc:r ~y~us s<KI:ium sulfate, filtered and the aqueous layer is extracted three times with ethyl acetale. concentrated. The re~due 1s purified by ~ _(ethyl The organic solution is washed with aqueous sodium bicar- 20 acetate) to afford the Iitle compouDd as a white solid: 

1
H bonate and brine, dried over anhydrous sodium sulfate, NMR (CD03) 60.70 (lH, dd), 1.65 (3H, s), 1.75 (3H, s), .filtered and concenlllited. The residue is purified by column 3.13 (5H. s and m), 3.85 (3H, m), 4.25 (SH, m); MS (FAB) dlromatography OD silica gel (40:60 hexane-ethyl acetate) to mlz 1038 ([M+Na]0, 984 ([M-(0CH3]1, 966 ([M-(OCH3+ afford the Iitle compound as a white solid: 1H NMR (CDC1

3
) 

25 
~O)J1, 948 ([M-(OCH3+2H20)]1. 60.72 (lH, dd), 1.38 (3H, s), 1.42 (3H, s), 1.65 (3H, s), 1.73 

MBA (teL Jr::SO) 
JL.6 dep. piOL (rei. lr::SO) 
MLR.(IIIl. ICSO) 

4 
9.7 
2.1 

(3H, s), 3.06 (lH, m),3.58 (2H, m), 4.08 (lH, dd), 4.1!1 (2H, 
m), 4.52 (lH, bdd), 5.72 (1H, m), 5.88 (1H, m); MS (FAB) 
mlz 1076 ({M+Na]1, 1022 ([M-OCH3]1, 1004 ([M-OCH3+ 
H20)1~. 964 HM·(OCH3+CH3 COCH3)]1, 946 ([M-

30 
--------__,;,;--------(0CH3+H20+CH3COCH3W), 946 ([M-(OCH,+2H:z0+ Example 8: 40-0-(2-Hydroxy)ethyl-r amycin CH3COCH3 )]1. o-o . . ap a) 4 -[2-(t-Butyldimethylsilyl)oxy Jethyl-rapamycin 

MBA (tel. ICSO) 
JL.6 dep. ptol. (n:L ICSO) 
MLR (Jet IC50) . 

0.64 
11 
8 

Asolutionof9.14 g (lOmmol)ofrapamycin and4.70mL 
(40 mmol) of 2,6-lutidine in 30 mL of toluene is warmed to 

3S 60° C. and a solution of 6.17 · g (20 mmol) of 2-(t
butyldimethylsilyJ)oxyethyl triflate and 235 mL (20 mmol) 
of 2,6-lutidine in 20 mL of toluene is addecl. 1bis mixture is &ample 6: (2'E, 4'S)-40-0-(4S-DihydrQXypent-2'-en-1'-y1) stirred for 1.5 h. Then two batches ofa solution of3.08 g (10 -raparnycin · mmol) oftriflate and 1.2 mL (10 mmol) of2,6-Iutidine in 10 The conditions desaibed in example 3, step b) applied to 40 mL of toluene are added iD a 1.5 h interval. After addition the compound obtained in the previous example, followed of the last batch, stirring is continued at 60° C. for 2 h and by purification tluough column chromatography on silica gel the resulting brown suspension is filtered.. The filtrate is (95:5 ethyl acetate-methanol) afford the title compound as a diluted with ethyl acetate and washed with aq. sodium whitefoam: 1HNMR(CD03)&>.68(1H,dd),3.04(1H,m), bicarbonate an~ brine. The organic solution is dried over 4.18 (SH, m). 5.75 (1H, dd), 5.88 (1H, m), MS (FAB) mlz 4S anhydrous sodium sulfate, ii1tered and concentrated. The 1036 ([M+Na]ry, 1013 (M'), 995 ([M-~011, 982 ([M- residue is purified by colimm.c:hromatography on silica gel OCH3]~. 964 ([M-OCH3+H20)}~, 946 ([M-{QCB3+ (40:6~ hexane-ethyl acetate) to afford 40-0-{2-(t-2H 20W), 832 ([M-(2CH

3 
OH+OHW), 914 ( [M- butyldimethylsilyl)oxy]ethyl-rapamyciD as a white solid: 

1
H (0CH

3
CH

3
0H+2H

2
0)]1. NMR (<::DCIJ 00,06 (6H •. s), 0.72 .(lH,. dd), 0.90 (9H, s); so 1.65 (3H, s), 1.75 (3H, s), 3.02 (1H, m); 3.63 (~H, m); 3.72 --------------- (3H, m); MS (FAB) mlz 1094 ({M+Na]1, 1022 ([M-MBA(:eL ICSO) 1.7 (0CH3+H20)f). . JL.6 dep. piOL (111L IC50) 12 MLR (rei. IC$0) 

3.5 b) 40-0-(2-Hydroxy)ethyl-rapamycin 
To a stirred, cooled (0° C.) solution of 4.5 g (4.2 mmol) 

ss of 40-0-[2-(t-butyldimethy.Jsilyl)oxy]ethyl-rapamycin in 20 Example 7: 4();..0-(2-Hydroxy)ethoxycarbonylmethyl- mL of methanol is added 2 mL of 1N HO. This solution is rapamyciD stirred for 2 h and neutralized with aq. sodium bicarbonate. a) 40-0-[2-(t-Butyldimethylsilyl)oxy J The mixture is extracted with three portions ofetbylacetate. etho~ycarbooylmethyl-rapamycin . The organic solution is washed with aq~ sodium bicarbooate To a stirred solution of 2.74 g (3.00 mmol) of rapamycin 60 and brine, dried ova anhydrous sodium sulfate filtered and . ~ 30 mg (0.06 mmol of dirllodium tetraacetate dihydrate concentrated. Purification by colnmn dlromatogmphy on m 30 mL of methylene chloride is added a solution of 038 silica gel (eiliyl acetate) gave the title compound as a white mL (3.60 mmol) of 2-(t-butyldimethyisllyl)oxyethyl diaz- solid: 1H NMR (CDCI,) &!.72 (1H, dd). 1.65 (3H, s), 1.75 oa~e ~ 10 ml of ~yl~ne chl~ over 5 h. Afta the · (3H, s), 3.13 (5H, s and m), 3.52-3.91 (8H, m); MS (FAB) addition IS complete sttmng IS contmued for one more hour, 6$ mlz 980 ([M+Naf), 926 ([M-(OCH3]0 908 ([M{OCH + then the reaction is quenched wilb IN aq. HO. The layers H20)]~, 890 ([M-(OCH3+2H20)J~, 876 ([M-(2CH30ii+ are separated and the aqueous layer is extra~ with ethyl OH)f), 858 ([M-{0CH3-+CH30H+2H10)]1. 
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MBA (rel IC:SO) 
IL-6 dep. prot (rel K:SO) 
MLR (rei. ICSO) 

2.2 
2.8 
3;4 

Example 9: 40-0-(3-8ydroxy)propyl-rapamycin 
a) ·40-0-{3-{t-Butyldimethylsilyl}oxy )propyl-rapamycin 

14 
([M-{0CH,J1, 952 ([M-(0CH3+H20)]~. 934 ([M-(OCH3+ 
2820)]~. 920 ([M-(2CH308+08))~. 902 ([M-{OC83+ 
CH308+~0)]1. 

MBA (rei. K:Sl) 
IL-6 dcp. proL (rei. ICSO) 
MLR (rel IC:SO) 

1.2 
3.2 
2 

The same procedure as described in example 8, step a) 
using 3-(t-butyldimethylsilyl)oxyprop-1-yl triflate a1fords 
4().0-[J~t-butyld.imethylsilyl)oxy)propyl-rapamydn: 18 
NMR. (CDC13 ) o0.05 (68. s), 0.72 (18, dd), 0.90 (98, s), 
1.65 (3H. s), 1.74 (38, s). 1.77 (28, m), 3.03 (18. m), 
3.52-3.73 (78, m); MS {FAB) mlz 1108 ([M+Nar+), 1036 

Example 12: 40-0-[(3S)-2.2-Dimethyldioxolan-3-ylJ 10 yl . . melh -rapamyan 
The same procedure as desaibed in example 8. step a) 

using the triflate of glycerol acetonide affOids the title 
compound: 1H NMR (COO,) li0.72 (18. dd), 1.36 (38, s), 
1.42 (38, s), 1.6.5 (38. s), 1.75 (38, s), 3.06 (IH, m), 3.55 ([M-{0CH3+820)f). . 

b) 4a.0-(3-8ydroxy)JrOPYl-rapamycin 
Treatment of the compound obtained in step a) in the 

conditions described in example 8, step b) yields the title 
conipound: 18 NMR (CDCI3) 00.72 (1H, dd), 1.65 (38, s), 

IS (2H. m), 3.69 (38, m), 4.06 (lH, dd), 4.26 (lH, m); MS 
(FAB) mlz 1050 ([M+Nal1, 996 ([M-(OCH3]1, 978 ([M
(0CH3+820)]1, 960 ([M-(OC8,+2820)n. 

l. 7.5 (38. s). 1.80 (28, m), 3.05 (IH. m), 3.55-3.91 (88, m); 20 
MS (FAB) m/z 994 ([M+Na]1. 940 ([M-{OCH3]1, 922 
([M-(OCHJ+If:tO)}'). 904 ([M-{0CH3+2H20)]1, 872 ([M
(0CH3+CH30H+2820)]1. 

MBA (~1. ICSO) 
lL6 dcp. proL (ret. X: SO) 
MLR (tei..IC50) 

0.9 
8 

290 

Example 13: 40-0-[(2S)-2,3-Dihydroxyprop-1-yl]-
----------------- 25 rapamycin MBA (ret ICSO) , 

IL-6 dep. pro!. (reL J:SO) 
MLR (rei. ICSO) 

1.6 
2.7 

11 

'Ii'eannent of the compound obtained in the previous 

Eumplc 10: 4()..0...(6-8ydroxy}hcxyl-rapamydn 
a) 40-0-[ 6-(t-Butyldimethylsilyl}oxy]hexyl-rapamycin 
The same procedure as desaibed in example 8, step a) 

using 6-(t-butyldimethylsilyl}oxyhex-1-yl trifiate a1fords 
40-0-[6-(t-Butyldimethylsilyl}oxy]hexyl-rapamydn: MS 
(FAB) m/z 11.50 ([M+NarJ, 

example in lhe conditions desaibed in example 3 yields the 
title compound: 1H NMR (CDCIJlli0.72 (18, dd), 1.65 (3H, 
s), 1.75 (3H. s), 3.07 (I H. m), 3.68 (88, m); MS {FAB) m/z 
1010 ((M+NaJ'), 956 ({M-(OCHsJ~, 938 ([M-(0CH3+ 30 
8 20W), 920 ([M-(0C83+2820)]~. 888 ([M-{OC83+ 
CH308 2820)]"1. 

3S 
b) 40-0-{6-8ydroxy)hcxyl-rapamycin 
Treatment of the compound obtained in step a) in the 

MBA (J:d. IC50) 
IL-6 dep. pro!. (.rei. ICSO) 
MLR. (tel. IC.50) 

0.67 
9 

10 

conditions described in example 8, step b) yields the title Example 14: 40-0-(2-Acetoxy)ethyl-rapamycin 
compound: 

1
8 NMR. (CDCIJ li0.72 (18, dd), 1.38 (28, m), To a stiaed. cooled (0° C) solntion of 53 mg (0.055 1.57 (48, m), 1.65 (38, s), 1.74 (38, s), 3.02 (18, m); 40 mmol) of 40-0-hydroxyethyl-rapamycin in 2 mL of meth~ 

3.49-3.72 (88, m); MS (FAB) mlz 1036 ([M+Na]~ 982 ylene chloride is added 0.2 mL of pyridine followed by 0.02 ([M-(OCHJ1, 964([M-(0C83~0)]1, 946([M-{OCH:,+ mL (0.281 mmol) of acetyl chloride. The mixture is stim:d 
2}40)]"1, 914 (lM-{0CH,+CH30H+2820>r). for 3 hand diluted with ethyl acetate, then washed with aq. 
----------------- sodium biCarbonate. cold 1N80 and again with aq. sodium 45 bicarbonate. The Organic solution is dried oVc:r anhydrous MBA(tel ICSO) 

IL-6 dep. prot. (rel x=so) 
MLR (teL ICSO) 

0.8 
8.5 

18 
sodiUm sulfate, filtered and con~ntrated. The residue is 
purified by column chromatograpby on silica gd (30:70 
hexane-ethyl acetate) to a1ford the title COIIIp<)Wld as a white 

·• solid: 18NMR (~) &>.72 (lli, dd), 1.65 (38, s). 1.75 Elample 11. 40-0-[2-{2-~ydroxy~oxy ]ethyl-rapamydn ~ (38, s ). 2.08 (38, s), 3.07 (lH, m), 3. 78 (28, dd), 4.20 (28, a) 40-0·[.2-t-Butyldimethybilyl)oxyethoxy]ethyl- dd); MS (FAB) mlz 1022 ([M+Na]1, 999 (M1, 982 ([M-
rapamyan . . . (08J'). 968 (lM-(OCH3}'), 950 ([M-{0CH3+8:~+~0)]~. :ne same Jr~e as descnbed m example 8, ~ a) 932 ([M-{OCH3+2820)J"). 918 ([M-{2CH30H+OH)]~, usmg 2-£2-(t'-butyldimethy!silyl)oxy-ethoxy]ethyl triftate 900 ((M-{OC8 -+CH 08+2H 0)]1. affords 40-0-[2-(t-butyldimethylsilyl)oxyethoxy]ethyl- ss 3 3 2 

MBA (rel ICSO) 
IL-6 dep. pro!. (rei. ICSO) 
MLR {teL lCSO) 

2 
7.6 
3.6 

rapamydn: 18 NMR (CDCIJ 00.06 (68, s), 0.71 (18. dd), 
0.88 (98, s), 1.65 (38, s), 1.74 (3H, s), 3.07 (111. m), 
3.51-3.79 (118. m); MS (FAB) mlz 1138 ([M+Na]1; 1115 
(M1, 1097 ([M-}40)1. 1084 ([M-(OCH,J1, 1066 ([M
(OCH3+820)]~. 1048 ([M-{OCH~+2820))). 1034 ({M- 60 
(2CH308+0H)]1. 1016 ([M-(OC83-+0130H+2H20)J}. Example 15: 40-0-(2-Nicotinoyloxy)ethyl-rapamycin 

b) 40-0-{2-(2-Hydroxy)c:thoxy)ethyl-rapamycin The same procedure as described in the previous example 
Tteatmcnt of the compound obtained in step a) in the using nicotinoyl chlmde bydrochlcride a1fords the title 

conditions desaibed in example 8, step b) yields the title compound: 1H NMR (CD03) li0.72 (18. dd). 1.65 (3H, s), 
compound: 18 NMR. (CDCIJ 00.72 (lH, dd). 1.65 (38, s), 6S 1.15 (3H. s). 3.07 (18, m). 3.94 (2H, dd),4.49 (2H, t), 7.39 1.74 (3H. s). 3.0.5 (18, m),3.51-3.77 (llH, m); MS (FAB) . (18,dd). 8.31 (18,; ddd), 8.78 (18.ddd). 9.24(18, dd);MS 
mlz 1024 ([M+Na]~. 1001 (M1. 983 ([M-820]<'). 970 _(FAB) mlz 108.5 ([M+Naj+), 1063 ([M+8]1. 1045 
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([M-08}"'), 1031 ([M-(OCH3J+), 1013 ([M-(OCH3+82 
OW). 

MBA (rei. ICSO) 
JL.6 dcp. pro!. (rcl lCSO) 
MLR (~el.ICSO) 

1.1 
69 
s 

.s 

16 

MBA (.rel £SO) 
JL.6 dcp. pro!. (rei. JCSO) 
MLR (.rel.ICSO) 

2.6 
10.3 
s 

Example 19: 39-0-Desmethyl-39,40-0,0-ethylene
rapamycin 

Example 16: 40-0-[2-(N-Morpholino)acetoxy]ethyl- To a stirred, cooled (-20" C.) solution of 48 mg (0.05 rapamycin mmol) of 40-0-hydroxyethyl-rapamycin and 0.023 mL 10 
(0.20 mmol) of 2,6-lutidine in 0.5 mL of methylene chloride a) 40-0..(2-Bromoacetoxy)ethyl-rapamyd.n is added 0.008 mL (0.05 mit!Ol) of tri1lic anhydride. The The same procedure as desaibed in cxamp1c 14 using mixture is stirred at this temperature for 2 ~then allowed to bromoaccty1 chloride affords 40-0-(2-bromoacetoxy)ethyl- wann to room temperature and stirred far one more hoUI. rapamycin: 1H NMR. (CD03) 00.72 (18, dd), 1.67 (38, s), The reaction is quenched with aq. sodium bicarbonate and 1.76 (38; s), 3.03 (18, m), 3.82 (28, m), 3.87 (28, s), 431 15 the resulting mixtUre is extracted with three portions of ethyl {2H, m); MS (FAB) mlz 1100, 1102 ([MtNaf), 1077 (M}, acetate. The organic solution is washed with brine, dried 1061 ([M-820]"). 1046, 1048 ({M-(OCH3f), 1028, 1030 over Bnhydrous sodium sulfate, fi.Itcred and concentrated ([M-(OC83+810))""), 1012 ([M-(OC83+2820W), 996 The residue is purified by colmnn chromatography on silica ([M-(2C8308+08W), 980 ([M-(OC83+C8308+2H1 gel (30:70 hexane-ethyl acelate) tQ afford the title compound 0)]"). . 20 as a white solid: 18 NMR (CDCl3) 61.66 (3H, s), 1.75 (38, 

b) 40-0..[2-(N-Morpholino)acetoxy]ethyl-rapamycin s), 3.14 (JH, s), 335 (3H,.s), 3.76 (48, s); MS (FAD) m/z To a stim:d, cooled (-45° C.) soludon of S4 mg (0.05 948 ([M+Nal'), 925 (M"), 908 ([M-OH]"), 894 · ([M-mmol) of 40-0-(2-bromoacetoxy)ethyl-rapamycin in 0.5 (OCR,]"), 876 ([M-(OCH3+820)J'), 858 ([M-(0CH3+ mL of DMF is added a solution of 0.022 mL (0.25 mmol) of 25 2820)]"), 844 ([M-(2CH308+0H)]"), 826 ([M-(OCH,+ 
marpholine in 0.2 mL of DMP and the resulting mixture is C8 3°8 +2820)J"). 

MBA (rc1. ICSO) 
JL.6 dcp. pro!.. (rei. ICSO) 
MLR (rel. ICSO) 

1.6 
22.9 
16 

stirred at that ·temperature far 1 h, then treated with aq. 
sodium bicarbonate. This mixture Is extracted three times 
with ethyl acetate. The organic solution is washed with 
brine, dried over anhydrous sodium sulfate, filtered and 30 
concentrated. The residue is purified by column cbromatog- -------:-----------
rapby on silica gel (95:5 ethyl acetate-methanol) yielding the 
title compound as an ammphous white solid: 1H NMR 
(CDCI3) 00.72 (18, dd), 1.67 (38, s),1.76 (3H, s), 260 (38, 
m), 3.07 (lH, m); 3.24 (28, s), 3.78 (8H, m), 4.27 (2H> t); 35 

MS (FAB) mlz 1107 ([M+Na]"), 1085 ([M+H]"), 1067 
([M-08j+), 1053 ([M-(OC83J'>), 1035 ([M-(OC83+ 
H20)}"). 

Example 20: (26R)-26-Dihydro-40-0-(2-hydroxy)ethyl
rapamycin 
a) (26R)-26-Dihydro-40-0-[2-(t-Butyldimethylsilyloxy)} 

ethyl-rapamycin · 
In 4.5 mL of 2:1 acetonitrile-acetic acid is dissolved 315 

mg (1.2 mmo1) of tetramethylammonium
triacetoxyborohydride. The resulting solution is stiired far 1 
at room temperature and cooled to -35° C., then 161 mg ____________ .....;;. ____ 40 (0.15 mmol) of 40-0-[2-(t-butyldimethylsilyloxy)]etbyi-

MBA {rcL ICSOJ 1.3 rapamydn is added. The resulting mixture is stiiied at the JL.6 dcp. pro!. (.rel ICSO) 4 same temperature overnight arid is quenched by the addition MLR (.rel ICSO) l..S of aq. sodium bicarbonate. The mixture is extracted with 
three portioos of ethyl acetate. The Oiganic solution is Example 17: 40-0-(2-N-Imidazo1y1acetoxy)ethyl- 45 washed with aq. sodium bicaroonate, two portions of 30% rapamycin aq. Rochelle's salt and brine, dried over anhydrous sodium The same procedure as described in example 16, step b) sulfate, filtered and concentrated. The residue is pudfied by using imidazole affords the title compound: 18 NMR column chromatography on silica gel {40:60 hexane-ethyl (CDC1~00.72(1H,dd),1.67 (38, s),l.78 (38, s),3.06(38, acetate) to affOJd the title componnd as a white solid: 1H m);J:80(2'H,m),4.3:Z (iii,m),4.73 (28, s), 6.97 (lH, dd), so NMR (~) 00.06 (6H, s), 0.73 (lB, dd), 0.90 (9il, s), 7.09 (18, dd), 7.52 (lH, dd); MS (FAD) m/z 1066 1.64(38,s),1.67(3H,s),3.02(1H,m),3.15(1H,m),3.64 ([MtNaJ}. 1048 ([M+OH]"), 1034 ([M-(OCH3]"), 1016 (38, m), 3.71 (28, dd), 3.91 (18, s); MS {FAB) m/z 1096 ([M-(0CH3+H20)]}. . ([M+Na]"), 1041 ([M-80CH3J}. 1024. (f¥-(0C83+82 O)l'), 1006 ([M-(OC83+2H20)]"), 974 ([M-(OC83+ ----------------- ss CH308+2820)J'). MBA (rcL ICSO) I 

JL.6 dep. ptOI. (rei. Jr::SO) 7.6 
MLit (.rel ICSO) 3.4 

MBA (rel ICSO) 3.9 
JL.6 dep. pro!. (rei• JCSO) 53 

Example 18: 40-0-[2-(N-Mcthyi-N'-piperazinyl)acetoxy] 60 ---MLR--(rel-ICS0) ________ 1_8 ___ _ 
ethyl-rapamycin 
The same procedUre as described in example 16, step b) Example 21: 28-0-Metbyl-rapamycin using N-methylpiperazine a1fOids the title compOWld: 18 To a stined solution of 103 mg (0.1 mmol)of 40-0-TBS-NMR (CDCI3) 00.72 (lH. dd), 1.67 (3H, s), 1.77 (38, s), rapamycin(obtainedby silylationofrapamycin with 1 eq. of 2. 78 (48, s and m), 3.02 (4H. bs). 3.08 (lH, m), 332 (28, 6S TBS td1late in melhylene chloride in the presence of 2 eq. s), 3.80 (28, dd). 4.Z7 (211. t); MS (FAD) m/z 1098 of 2,6-lutidine at 0° C.) in 0.5 mL of methylene chloride iS ([M+Na}"), 1066. ([M-(0C83l'). added 85.8 mg (0:40 mmol) of proton sponge followed by 44 
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mg (030 mmol) of lrimcthyloxooium tetrafluoroborate. The extracted 3x with 5 mL ethyl acetate, the organic phases are 
resulting lrown heterogeneous mixture is s~ed overnight. combined and dried over sodium sulfate. The solvent is 
quenched with aq. sodium b.icarbonate and extracted with evaporated and the residue chromatographed on 10 g silica . 
ethyl acetate. The organic solution is washed with 1N HO, gel eluting first with elbyl acetate followed by edlyl acetatr/ 
aq; sodium bicarbonate and brine. then dried over anhydrous s methanol/acetic acid 50150/0.S to afford the title product: 
sodium sulfate, filtered and concentrated.. The residue is MS (FAB) mlz 1021 (20%, M+Na); 967 (28%, M-MeOH); 
pwifted by column chromatography on silica gel (60:40 949 (100%, M-(Me0H+H20) · 
hexane-ethyl acetate) to afford 40-0-t-butyldimelhylsilyl- H-NMR (CDCl3) d: 0.71 (lH. q, J=12 Hz); 1.98 (3H. s); 
28-0-methyl-rapamycin. The latter compound is desilylated 3.13 (3H, s); 334 (3H, s); 3.44 (3H, s); 4.75 (1H, s) 
in the conditions desmbed in example 10. step b) to affard. 10 MBA (rcL IC50): 1.1 · · 
after Pil.C (ethyl acetate), the title compound as a white D..-6 dep. prol. (rel ICSO): 23 
solid: 1H NMR (CDCl,) 00.70 (1H, dd). 1.68 (6H, 2s), 2.95 Example 24: 40-0-(2~nicotinamidoetf1yl}npamycin 
(lH. m), 3.13 (3H, s). 3.14 (3H, s), 3.28 (3H. s), 3.41 (3H. 101 mg of 40-0-(2-aminoethyl}-rapamycin acetate are 
s); MS (FAB) mJz 950 ([M+Na]+), 927 (~. 909 dissolved in s· m1 ethyl acetate and extracted 2x with 
([M-~0]~. 896 ([M-OCH3)j, 878 ([M-(0CH3+Hl0)t). ts saturated sodium bicarbonate. The organic phase is. dried 
864 ([M-(OCH3-+CH30H)]j, 846 ([M-(2CH30H+OH)]1. ·over sodium sulfate and the solvent evaporated The residue 
832 ([M-(OCH3+2CH30H)t}, 814 ([M-(3CH30H+OH)t). is dissolved in 2 mL TIIF and treated witli 22 mg DCC and . 

MBA(n:ll~) 
IL-6 dop. proL. (n:L ICSO) 
MLR. (!d. ICSO) 

I.SB 
1240 
1300 

15 mg niCotinic acid. Afta 15 h at room temperature the 
reaction mixture is evaporated and the residue chromato-

20 graphed on silica geL eluting with elbyi acetate followed by 
ethyl acetatelinethanol 9/1. to afford the title product: MS 
(FAB) mlz 1084 (80%, M+Na); 1062 (40%. MH); 1038 
(100%, M-MeOH); 1012 (50%. M-(Me0H+H20) 

Example 22: 40-0-(2-aminoelhyl)-rapamycin H-NMR (CDC13) d: 0.72 (1H. q, J=12 Hz); 3.13 (3H. s); 
a) 40-0-(2-bromoctb.yl}-rapamycin 2S 3.33 (3H, s); 337 (3H. s); 739 (lH, dd); J::6 Hz, J=8 Hz), 
A solution of 914 mg rapamycin in 5 mL toluene con- 8.19 (lH, d, J=8 Hz); 8.75 (1H, d. J::6 Hz); 9.04 (1H, broad taining 0.64 ml of 2,6-lutidine and L28 g of 2-bromoethyl s) 

trifiate is heated at 65° C. for 18 h. The reaction mixture is MBA (rel IC50): 1.2 
then cooled to room temperature, poured on 20 ml of a D..-6 dep. proL (reL IC50): 2.8 
saturated bicarbonate solution and extracted with 3x20mL 30 Example 25: 40-0-(2-(N-Methyl-imidazo-2'-
ethyl acetate. The organic jilases are dried over sodium ylcarbethoxamido)ethyl)-rapamycin 
carbonate and the solvent removed at reduced pressure on To a solution of 30 mg N-metbyl-imidazol-2-carboxylic 
the rotary evapocat.:r. The residue is chromatographed on acid in 1 mL DMF are added 58 mg DCC and 58 mg HOBT. 
100 g silica gel, eluting with hexane/ethyl acetate 3/2 to After 2 b, 150 mg 40-0-(2-aminoethyl)-rapamycin are 
alfml 40-0-(2-b'omoetb.yl}rapamycin as an amorphollS 3S added and the reaction mixture is stirred far 18 at room 
solid: MS (FAB) mlz 1044 and 1042 (100%; M+Na); fi72 temperature. The suspension is then filkred. the filtrate 
and 970 (S5%, M-(Me0H+H20)). diluted wiih 5 mL ethyl acetate and washed with 2x2 mL of 
H·NMR: (CDCJ3) d: 0.72 (lH, q, J=12 Hz); 3.13 (3H, s); a salilrated aqueous bicarbonate solution. The organic phase 
333 (3H, s); 3.45 (3H,s); 3.9 (4H, m); 4.78 (lH, s) is dried over sodium sulfate and the solvent evaporated 

b) 40-0-(2-azidocthy1)-rapamycin 40 under reduced pressure. The IeSidue is chromatographed 
A solution of 2.4 g of 40-0-(2-bromoethyl}-rapamycin in over 10 silica gel; eluting with hexane/ethyl acetate ~ and 

40 mL DMF is treated with 0.19 g sodium azide at room then.ethyl acetate to affml the title product: 
temperature. After 2 h, the mixture is poured on 100 mL of MS (FAB) mlz 1087 (36%, M~a); 1065 (57%,MH); 1033 
saturated sodium bicarbonate and extracted with 3x100 mL ( 100%, M-MeOH); 1015 ( 46%; M-(Me0H+H20) 
ethyl acetate. The <qanic phases are combined, dried over 45 H-NMR (CDCJ3) d: 0.72 (1H, q, J=12 H1.); 3.13 {3H, s); 
sodium sulfate and the solvent removed under reduced 3.33 (3H, s); 3.46 (3H. s); 4.03 (3H, s); 6.93 (1H, broads); 
pressure. The aude product is purlfied by cbromatograpby 6.98 (lH, broads); 7.78 (lH, m); 
on silica gel eluting. with hexanc:lethy1 to afford 40-0-(2- MBA (rel ICSO): 1.1 
azidoethyl)-rapamycin: MS (FAB): 1005 (100%, M~a); ~ dep. proL (rel IC50): 7 
951 (24%, M-MCOH); 933 (57%, M-{MCOH+H20) so Example 26: 40-0-(2-ethoxycarbonylaminoetbyl)-

c) 40-0-(2-aminoethyl)-rapamycin rapamycin 
To a solution of 230 mg 40-0-( azidocthyi)-rapamycin in A solution of 200 mg 40-0-(2-azidoelhyl)-rapamycin in 3 

3 mL ofTIIF/watez" 5/1 at room temperature are added 307 mL THF/water 5/1 is treated With 267 mg triphenylphos-
mg of triphenylphosphine. The reaction mixture is becomes phine for 7 b at room temperature. Then 0.4 mL pyridine are 
yellow. After 7 h. the reacrioo mixture is loaded on x g silica ss added followed by 194 pl.. ethyl chlorofonniate. After 2 h. 
gel and chromatognipbed with ethyl acetateJmetbanol/acetic the reaction mixture is poured on 5 mL ethyl acetate and 
acid 5<¥50/0.5 to alford the title product in the fonn of its wasbed successively with 10 mL saturated sodium 
acetate: MS (FAB) I1Yz 979 (45%, M~a); 957(100% MH); bicarbonate, S mL water and S m1 10% citric acid. The 
925 (63%; M-MeOH); 9f11 (25%. M-(MeOH+H20) organic phase is dried over sodium sulfate and the solvent 
MBA (rel IC50): 0.7 60 evaporated. The residue is chromatographedover20g silica 
D..-6 dep. prol.(rel IC50): 10 gel, eluting with ethyl acetate followed by ethyl acetate/ 
EXample 23: 40-0-(2-acetaminoetb.yl)-rapamycin methanol 9/1, to alfont the title product.: MS (FAB) mlz 

To a solution of 101 mg of the acetate of 40-0-(2- 10S1 (35%. M+Na); 9'iTl (3~. M-MCOH); '179 (100'11>. 
aminoethyl)-rapamycin in 2 mL TIIF are added 0:02 m,L M-(Me0H+H20) 

·pyridine and 0,07 mL acetyl chloride. The reaction mixture 65 H-NMR (CDCI3) d: 0.71 ( l H. q. J=12 Hz); 1.24 (3H. t. J=8 
is kept at room temperature f~ 18 band then poured on 7 Hz),3.l3 (3H, s); 3;34 (3H. s); 3.43 (3H. s); 4.10(2H.q • .J=8 
mL saturated sodium bicarbonate. The aqueous phase is Hz); (1H, m) 
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MBA (rel. 100): 1.1 following charactcristi.c physfcal dala: 1H NMR {CI>CI..,) R.-6 dcp. prot. (rel. IC50): 1.7 51.61 (3H,dJ=1 Hz, C17-Cll:J, 1.76 (3H,d.J::l.2 Hz, C29-Eltample Z7: 40-0-(2-tolyJsulfonamidoethyl)-rapamycin CH3), 2.42 (1H,d,J=l4.5 Hz. H-9). 2.74 (1H,d,J=l4.5 Hz, A solutitm of 200 mg 4()..()..(2-aminoethyl)-rapamycifl in H-9), 3.13 (3H,s,C16-0CH3) 3.5 (3H,s,CZ7-0CH3), 3.40 3 mL THF iS treated with 0.4 mL pyridine and 390 mg tosyl s (3H,s,C39-0CH~, 5.40 (lH,d,J=10 Hz. H-30), 5.57 (1H, chloride and the ~on mixture is stin'ed for 12 hat room ddJ 1=8.6 Hz, J2=15 Hz, H-22), 5.96 (1H.d.J=9 Hz, H-18), temperature. The solution is then poured onto 5 mi of a 6.09 (1B.dJ=l.7 Hz, lO-OH), 6.15 (1H,dd.J1=10 Hz, 12=15 sanu3ted b.ical"bonate solution and the aqueous phase is Hz. H-21),. 6.37 (1H,dd.J1=1.5 Hz, JrS Hz. H-19), 6.38 extracted with 2x5 mi.. ethyl acetate. The combined organic (1HJ=9.5 Hz, H-20). 13C NMR (CDCI3) li38.5 (C-9), 98.0 phases are washed with 5 mL of 10'1. cilric acid aod 5 mL 10 (C-10), 170.7 (C-1), 173.0 (C-8), 208.8 (C-32). 216.9 water. After drying on sodium sulfate the solvent is evapo- (C-26). 
rated and the residue cbromatographed on 20 g silica gel, MS(FAB) m/z 922 8[M+Na+]), 899 ~. 881 ([M-H20]~. eluting with hexandethyl acetate Ul to afford the title 868 ([M-OCH3]~, 850 ([M-{H20+0CH3)]~. product as a white foam: MS (FAB) m/z 1133 (100%, lR(majorpeaks)(cm-1

) 987, 1086, 1193, 1453, 1616, 1717, M+Na); 1078 (25%, M-MeOH); 1061 (85%, M-(MeOH+ IS 1739,3443. . H20)) MBA (rel ICso): 1 
H-NMR (COCL3) d: 0.68 (1H, q, J=l2 Hz); 2.43 (3H, s); MLR (rel 1~: 14 
3,13 (3H, s); 3,35 (3H, s); 3,41 (3H, s); 4.76 (lH, s); 5.85 n.-6 dep. prol (eeL ICso): 9 
(1H, t, J=6 Hz); 7.30 (2H, d. J::8 Hz); 7.75 (2H, d, I=8 Hz). Example 30: Dihydrogenation of keto at C26 MBA (rei. IC50): 15.9 20 To a stirred solution of 421 mg (1.6 mmol) of tetram-R.-6 dep. prot. (eel. IC!iO): 14 ethylamnionium triacetoxyborohydride in 2 mi of acetoni-Example 28: 40-0-[2-(4',5'-d.icarboethoxy-1',2'.3'-triazol-1'-, trile is added 2 ml of acetic acid. The resulting mixture is yl)-ethyl]-rapamycin stirred for 30 minutes at room tempenture aod coOied to 98 mg of 40-0-(2-azi.doethyl)-repamycin and 32 mg -35° C.At this temperature a solution of 180 mg (0.2 mmol) · · diethylacetylene dicarboxylate are suspended in 0.5 ml 2S of 9-deoxo-rapamycin in 1 ml of acetonitrile is added and toluene and heated at 65° C. for S h. The reaction mixture is the resulting mlxiUre is allowed to stir for 24 bours. The then cooled at room tempe.rature, loaded on 10 g silica gel mixture is quenched with a saturated solution potassium and eluted with hexane/ethyl acetate Ul to afford the Iitle tartrate solution and allowed to WIIIDl to room temperature. product: MS (FAB) m/z 1175 (20'1>, M+Na); 1121 (15%, Stirring is continued until both layers are clear and ethyl M-MeOH); 1103 (60'1>, M-(Me0H+H20)) 30 acetate is added. The layers are separated and the aqueous H-NMR (CDC13) d: 0.62 (1H, q, J::12 Hz); 1.40 (3H, t, J::8 layer is extracted twice with ethyl acetate. The resulting Hz); 1.42 (3H, t, .J=z8 Hz); 3.13 (3H, s); 3.25 (3H, s); 3.33 organic solution is washed once with a 10% sodium bicar-(3H, s) bonate solution and twice with saturated brine, then dried MBA (rei. IC50): 2.7 over anhydrous sodium sulfate, filtered and concCntrated IL-6 dep. prol. (rei. IC50): 12 3S under reduced pressure. The residue is purified by column The previous examples may also be made using as chromatography on silica gel (90:10Ac0Et-bexane). As the starting material instead of rapamycin, ·9-deoxo-rapamycin, starting material in this case was 9-deoxorapamycin. the 26-dihydro rapamycin, or 9-deoxo-, 26-dihydro-rapamycin. final compound is 9-deoxorapamydu. 26-dihydrorapamycin Alternatively, and preferably, as described e.g., in example is produced as a colorless fOam, having the following 20, the rapamycin compounds of the above examples may be 40 cbaracteri5tic spectroscopic data: 1H NMR (CDCI,) (major hydrogenated or reduced, using suitable protecting groups isomer) B0.9 (3H,dJ=6.9 Hz, CH!Jb), 0.93 (3H,d)=6.9 where necessary. The following novel methods for reducing HZ, ~. 1.00 (3H,d.J=6.9 Hz, CHO!.,), 1.07 (3H,d.J= the keto at C9, or hydrogenating the ~ at C26 are 6.9 Hz. CHCR,), 1.17 (3H,d,J=6.9 ·Hz, CHQL), 1:61 provided: (3H,dJ=1 Hz, C17-CH3 ), 1.73 (3H,dJ=1.2 Hz, C29-CH3), Example 29: Removal of keto at C9 4S 2.43 (lH,ddJ=4.1 and 16.0 Hz, H-33), 2.46 (1H,dd,J=13.8 A stream of hydrogen sultide is passed at room tempei-a- Hz, H-9), 2.58 (1H,m,H-2S), 2.n ( 1H,dd,J=sl3.8 Hz, H-9), ture through a stim:d solution of 3.2 g (3.5 mmol) of 2.82 (1H,dd,J=8:3 and 16;0 Hz, H-33), 3.17 (1H,dd.J=4,1 rapamycin in 50 ml pyridine and 2..5 ml DMF. The solution and 9.2 Hz, H-Z7), 3.61 (2H,m. B-14 and H28), 5.19 turns from colorless to yellow. After two bours, the intro- (1H,ddd)z:4.1, 4.6 and 8;i liz, H-34), 5.49 (lH, broad duction of hydrogen slilfide is stOpped iliid st:iriirig is eon- so d.i=S.O Hi,l:i~2), S.S6 (ill,dJ=9.1 Hz, H-30), 5.75 (lH,dd. tinned fOr five days, during which .time the solution turns J=6.9 and 14.7 Hz, H-22), 5.76 (1H,s,10-0H), 5.99 (lH, gradually orange. TLC and HPLC analysis verifies complete broad d,J=92 Hz, H-18), 6.10 (lH,m,H-21), 6.36 (2H,m,H-consumption of the staning material and the presence of a 19 and H-20); 

single new compound. The solution is pUiged with nitrogen MS (FAB) m/z 924 ([M+Na)), 852 ([M-(H20+Cii30)t). for one hour and concentrated under redilcc:d 1XC5SUI'e. The ss MBA (rei. ICso): 47 
residue is taken up in ethyl acetate, washed with cold IN MLR (rel IC~: 134 
HO solution (3x), &atUiated sodium bicarbonate solution D..-6 dep. proL (eel. IC~): 78 
and satllrated brine. The organic layer is dried over anhy- · 26-dihydrorapamycin is prepared in the same manner, drcius sodium sulfate and filtered and concentrated .under using rapamycin in place of 9-deoxorapamycin. This p-od-reduced pressure. The residue is taken up in ether and 60 uct bas the following cbaracteristic spectroscopic data: 13C-precipitated sulfur is filtered off. Concentration of the ethe- NMR (CD03) (major' isomer) <1=208.3 (C-32); 194.0 (C-9); real solution followed by column chionlatograpby oo silica 169.3 (C-1); 166.6 (C-8); 140.9 (C-22); 136.5 (C-29); 136.2 gel (10:4:1 CH:zCl:zli-Pr 2 0/MeOH) yields (C-17); 133.5 (C-20); 129.1 (C-21); 128.7 (C-18); 126.2 9-deoxorapamycin as a colorless foam. The identity of the (C-30); 125.3 (C-19); 98.6 (C-10); 84.4 (C-39); 83.9 (C-16; product is confimled by nuclear magnetic resonance spec- 6!1 81.6 (C-27); 75.4 (C-34); 74.3 (C-28); 73.9 (C-40); 72.9 troscopy (NMR), mass spectrometry (MS), and/or infrared (C-26); 67.4 (C-14);59.1 (Zl-0013); 56.6 (39-0013); 55.9 spectrosopy (IR). 9-deoxorapamycin is found to exhibit the (16-001~; 51.3 (C-2); 46.8 ·(C-31); 44.3 (C:..(}); 40.4 
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(C-33); 40.4 (C-25); 39.5 (C-24); 38.8 (C-15); 38.0 (C-36); 
343 (C-23); 34.2 (C-38); 33.5 (C-11); 33.3 (C-37); 33.2 
(C-35); 31.5 (C-42); 31.3 (C-41); 30.9 (C-13); 27.1 (C-12); 
27.0 (C-3); 25.2 (C-5); 21.4 (23-.CH3); 20.7 (C-4); 17.3 (11-
.CHJl; 16.1 (31-013); 15.9 (35-QI3); 14.4 (25-QI3); 14.2 
(29-0l~; 10.3 (17-QI3). 
MS (FAB) m/z: 884 (M-0CH3, 35%); 866 (M-[OCH3+ 
H20]~ 100%; 848 (M-[0CH3+2 H20], 40%). 
MBA (rel ICso): 1. 7 
MLR (rei. IC~): 1 
H...-6 dep. prol. (ret ICso): 7.5 

We claim: · 
1. A cOmPound of thef<rmula 

24 

22 
wherein R1 is bydroxy(C1_,;)alkyl or 

hydroxy(C1_3 )al.koxy(Ct_3)alkyl.. · 
2. A compound according to claim 1 in which R 1 is 

~ hydroxy(C1_Jlalkyl or hydroxy(C1_3)al.koxy(C1-3)alkyl. 
. 3. A compound according to claim 1 in which R1 is 

hydroxy(C1_~ali:yL 
4. A compound according to claim 1 in which R1 is 

10 
hydroxy(C1_j)allroxy(C1_ 3)alkyl 

15 

S. The compound according to claim 1 which is 40-0-
(3-bydroxypropyl)-rapamycin. 

6. The compound according to clai.ui 1 which is 40-0-
f2-(2-bydroxyethoxy)ethyl]-rapamycin. 

7. Apharmaceutical composition comprising a therapeu
tically effective amount of a compound according to claim 
1 and a pharmaceutically acceptable caaier therefor. 

8. A method of inducing an immunosuppressant effect in 
20 a subject in need of immwlosuppression, whicb comprises 

administering to said ~ubjcct an immunosuppressant effec
tive amount of a compound ace<rdi.ng to claim 1. 

9. A method of preventing allograft rejection in a subject 
25 in need of such treatment, which comprlses administering to 

said subject a compound according to claim 1 in·an amount 
effective to prevent allograph rejection. 

10. The compound according to claim 1 which is 4().(). 

30 
(3-hydroxyethyl)-rapamycin. 

• • • * * 
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INVENTOR(S) :Sylvain Cottens and Richard Sedrani 

It is certffiad that error appears in the above-!dentifjed patent and that said Letters Patent is hereby cofT8ded as shown below: 

Claim 10, lines 1-2, delete •40-Q-(3-hydroxyethyl)-raparnycin" and replace 
it with -- 40-Q-(2-hydroxyethyl)-rapamycin --. 

Auest: 

Attesting Officer 

Signed and Sealed this 

Thirtieth Day of June, 1998 

BRVCE LEHMAN 
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CASE 1 00-7932/PCT 

CERTIFICATE OF MAILING 

Type or print name /Zhtv.t. 3 Q I f 9,$J" 
Date > 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN REAPPLICATION OF 

COTTENS ET AL. 

U. S. Patent No. 5,665,772 

APPLICATION NO: 08/416,673 

FILED: APRIL 7, 1995 

Certificate of Correction Branch 

FOR: 0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, 
PARTICULARLY AS IMMUNOSUPPRESSANTS 

Assistant Commissioner for Patents 
Washir.gton, D.C. 20231 

REQUEST FOR CERTIFICATE OF CORRECTION 
Sir: 

An error has been noted in the above-identified United States Patent, and a Certificate of 
Correction is hereby requested. 

In particular, the error resides in claim 1 0 of the issued patent. This claim was presented as 
new claim "20" of applicants' "Amendment Under 37 CFR 1.3.12" mailed Mar.ch 14, 1997 (copy 
appended). At page 3 of said Amendment, applicants indicated that said claim 20 was intended to 
replace claim 4 of the application as filed, which applicants indicated may have been erroneously 
cancelled by the Office during pros~cution. 

However, through applicants' inadvertent error, said claim 20 was incorrectly drawn to the 
compound "40-0-(}-hydroxyethyl)-rapamycin," rather than reciting the compound of claim 4 of the 
application as filed. 
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U.S. Patent No. 5,665,172 
A~ Docket No. 1 00-7932/PCT 
Request for Certificate of Correction 

Accordingly, a Certificate of Correction is enclosed correcting the error in claim 10, lines 
1-2 of the subject U.S. Patent No. 5,665,772 by deleting "40-0-@-hydroxyethyl)-rapamycin" and 
replacing it with "40-0-@-hydroxyethyl)-rapamycin". Applicants respectfully request issuance of 
said Certificate. 

If the Office should deem the present request to be made pursuant to 37 CFR § 1.323 
("Certificate of Correction of Applicant's Mistake"), and not 37 CFR §1.322(a) ("Certificate of 
Correction of Office Mistake"), then the Office is authorized to charge the fee of $100 set forth in 
37 CFR § 1.20(a) and any other fees necessitated by this paper, to Patentee's Deposit Account No. 
19-0134. This page is enclosed in duplicate for fee purposes. 

Novartis Corporation 
Patent and Trademark Dept. 
564 Morris Avenue 
Summit, NJ 07901-1027 
(908) 522-6924. 

DEF:mjl 
Date: March 30, 1998 

Respectfully submitted, 

Diane E. Furman 
Attorney for Applicants 
Reg. No. 31,104 

Enclosures: "Amendment Under 37 CFR 1.312" (March 14, 1997) 
Certificate of Correction (in duplicate) 
This page in duplicate 
Postcard 

-2-
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Case No. 100-7932/PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 

Sylvain Cottens, et al. 

Serial No: 08/416,673 

Filed: April 7, 1995 

For: 0-ALKYLATED RAPAMYCIN 
DERIVATIVES AND THEIR 
USE, PARTICULARLY AS 
IMMUNOSUPPRESSANTS 

Art Unit: 1202 

Examiner: R. Bond 

Batch No. : H50 

AMENDMENT UNDER 37 CFR 1.312 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Under the provision of 37 CFR 1.312, please amend the 
above identified application as follows: 

IN THE CLAIMS 

Please cancel claim 4, 9, and 10. 

In line 1 of claims 11 to 15, after t~e word "claim", 
delete the number "10", and insert in its place in each 
instance the number -- 19 

In line 1 of claims 11, 12, and 13, after the word 
"which", delete the term "R1 ", and insert in its place 
in each instance the term -- R1 
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Claim 16, line 2; claim 17, line 4; and claim 18, 
line 3, after the word "claim", delete the number "10", and 
insert in its place in each instance the number -- 19 

Please add the following new claims 19 and 20. 

19. A compound of the formula 

41 

0.......-

12 

wherein R1 is hydroxy(c1 _6 )alkyl or 
hydroxy(C1 _3 )alkoxy(C1 _3 )alkyl. 

24 

20. The compound according to claim 19 which is 
40-0-(3-hydroxyethyl) -rapamycin. 

-2-
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REMARKS 

Claims 9 to 18 have been allowed and claims 11 to 20 
are now in the. application .. No additional fee is required. 

The instant application was allowed on December 16, 
1996; and the issue fee is being submitted concurrently with this amendment. 

It is respectfully requested that the above amendments of the claims be entered. The entering of these amendments 
will not require a new search nor will it require substantial additional work on the part of the Patent and Trademark 
Office. This Amendment is believed to be proper under the 
provisions of Rule 312, because it corrects minors errors in the structures and definitions of.the claims. Claim 10 has 
been replaced with new claim 19 to remove the space in the 
double bond between carbons 17 and 18 in claim 10 and conform the bond to that of the generic compound of. formula I on page 
2 of the application. Substituent R1 has been amended in 
claims 11 to 13 and in new claim 19 to properly identify it. 
The definition of substit~ent R1 has also,been amended to 
limit the alkylene groups of the hydroxyalkoxyalkyl moiety to the preferred c

1 _3 alkylene set out on page 3, line 10 of the application. Applicant have added new claim 20 to the · 
applica.tion to replace claim 4, which may have beeri 
inadvertently deleted.from the application instead of claim 
9, which was canceled by the Amendment of October 15, 1996. 

-3-
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The proposed amendment do not broaden the scope of the 
claims or introduce new matter. They were not presented 
earlier because it was only during a review of the allowed 
application that it was noted that the amendments were 
needed.· It is therefore respectfully requested that the 
proposed amendment be entered under the provisions of 
3 5 CFR 1. 312 . 

TOM: lmc 

NOVARTIS CORPORATION 
59 Route 10 
E~ Hanover, N.J. 07936 

March , 1997 

Respectfully submitted, 

By :ztr~o~"~1 
Thomas 0. McGovern 
Registration No. 25,741 
( 201) 503-8480 

Enclosures: COM Stamp; Postcard 

-4-
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Case No. 100-7932/PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
In re application of 

Sylvain Cottens, et al. 
' Serial No. 08/416,673 

Filed: April 7, 1995 

For: 0-ALKYLATED RAPAMYCIN 
DERIVATIVES AND THEIR 
USE, PARTICULARLY AS 
IMMUNOSUPPRESSANTS 

Art Unit: 1202 

Examiner: R. Bond 

Batch No.: H50 

AMENDMENT UNDER 37 CFR 1.312 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

Under the provision of 37 CFR 1.312, please amend the 
above identified application as follows: 

IN THE CLAIMS 

Please cancel claim 4, 9, and 10. 

In line 1 of claims 11 to 15, after the word "claim 11
, 

delete the number "10 11
, and insert in its place in each 

instance the number -- 19 

In line 1 of claims 11, 12, and 13, after the word 
"which", delete· the term "R1 ", and insert in its place. 
in each instance the term -- R1 
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Claim 16, line 2; claim 17, line 4; and claim 18, line 3, after the word "claim", delete the number "10", and insert in its place in each instance the number -- 19 

Pl~ase add the following new claim$ 19 and 20. 

19. A compound of the formula 
I 

4 SG) ,, ..... ·· 
: 3~ 

6 N~~ 
o a I I 

0 
0 

0,......... 

12 

: 
i 
! 

wherein R1 is hydroxy(C1 _6 )alkyl or 
hydroxy{C1 _3 }alkoxy(c

1 _3 )alkyl. 

20. The compound according to claim 19 which is 
40-0-(3-hydroxyethyl)-rapamycin. 

-2-
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REMARKS 

Claims 9 to 18 have been allowed and claims 11 to 20 
are now in the application. No additional.fee is required. 

The instant application was allowed on December 16, 
1996; and the issue fee is being submitted concurrently with 
this amendment. 

It is respectfully requested that the above amendments 
of the claims be entered. The entering of these amendments 
will not require a new search nor will it require substantial 
additional work on the part of the Patent and Trademark 
Office. This Amendment is believed to be proper under the 
provisions of Rule 312, because it corrects minors errors in 
the structures and definitions of the claims. Claim 10 has 
been replaced with new claim 19 to remove the space in the 
double bond between carbons 17 and 18 in claim 10 and conform 
the bond to that·of the generic compound of formula I on page. 
2 of the application. Substituent R1 has been ame~ded in 
claims 11 to 13 and in new claim 19 to properly identify it. 
The definition of substituent R1 has also been amended to 
limit the alkylene groups of the hydroxyalkoxyalkyl moiety to 
the preferred c1 _3 alkylene set out on page 3, line 10 of the 
application. Applicant have added new claim 20 to the 
applica~ion to replace claim 4, which may have been 
inadvertently deleted from the application instead of claim 
9, which was canceled by the Amendment of October 15, 1996. 

-3-
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The proposed amendment do not broaden the scope of the 
claims or introduce new matter. They were not presented 
earlier because it was only during a review of the allowed 
application that it was noted that the amendments were 
needed. It is therefore respectfully requested that the 
proposed amendment be entered under the provisions of 
35 CFR 1.:312. 

TOM: lmc 

NOVARTIS CORPORATION 
59 Route 10· 
E. Hanover, N.J. 07936 

March , 1997 

Respectfully submitted, 

By a~ a ~.(~4< 
Thomas 0. McGovern 
Registration No. 25,741 
(201) 503-8480 

Enclosures: COM Stamp; Postcard 
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AwendixH 

UNITED STATES PATENT AND TRADEMARK OFFICE 
CERTIFICATE OF CORRECTION 

PATENT NO. : 5,665, 772. 
DATED : Septeut)er 9 1 1997 
INVENTOR(S): Sylvain Cottens and Richard Sedrani 

II is certified that error appears in the above-identified patent and that said Letters Patent is heraby corrected as shown below: 
· 

Claim 10, lines 1-2, delete •40-Q-(3-hydroxyethyl)-rapamycin• and replace 
it with -- 40-D-(2-hydroxyethyl)-rapamycin --. 

Attest: 

Arresting Officer 

Signed and Sealed. this 

Thirtieth Day of Jtu1e, 1998 

BRUCE LEHMAN 

Commissiott~r nf Pol~nu and Trad~murl.s 
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t') NOVARTIS 
ONCOLOGY 

Richard Pazdur, MD 
Director 

Appendix I 

Division of Oncology Drug Products/HFD-150. 
Food and Drug Administration 
Woodmont FDA Oncology Drug Group 
Attn: Division Document Control Room #3067 
1451 Rockville Pike 
Rockville, Maryland 20852-1.448 

Dear Dr. Pazdur: 

December 18, 2002 

IND No. 66.279 

Novartls Pharmaceuticals Corporation 
One H9alth Plaza 
East Hanover. NJ 07936-1080 

Tel 973 781 8300 

RAD001 (Oncoloav) 

• Response to FDA Request for 
Information 

Serial No. 002 

Reference is made to our Investigational New Drug Application (IND) for RAD001 (also 
RAD001C, SDZ RAD, SDZ RAD 666, SDZ 222-666, evirolimus) submitted to the division 
on November 22,2002 and to a telephone call from Dr. Haripada Sarker on December 18, 
2002. Dr. Sarker requested that Novartis provide the following statement of clarification to 
allow cross referencing of IND 52,003 for this compound originally filed by Sandoz 
Pharmaceuticals Corporation (now Novartis Phannaceuticals Corporation) within the FDA 
Division of Special Pathogens and Immunologic Drug Products (HFD-590): 

As of January 1, 1997, the former Clba Pharmaceuticals Division and Sandoz 
Pharmaceuticals Corporation became Novartfs Pharmaceutical Corporation. 

If you have any questions or comments regarding this submission, please contact me at 
{862) 778-8165. 

KMC/da 
Submitted in triplicate 

Sincerely, 

tM~ 
Kevin M. Carl, Pharm.D. 
Drug Regulatory Affairs 

Desk copies: Ann Staten and Haripada SarkenHFD-150) via fax ar301/594-0498 
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Best Available Copy 

DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBLIC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 
INVESTIGATIONAL NEW DRUG APPLICATION (IND) 

(TITLE 11, CODE OF FEDERAL REGULATIONS (CFR) PART 111) 

CORPORATION 
3. ADDRESS (NUMber. Slreet. City. SlDte t1lfd Zip Code) 

One Health Plaza 

4. TELEPHONE 

East Hanover, New Jersey 07936·1080 

(Include Area Code) 
(862) n8-81&5 
Kevin M. Carl, PharmD, Post-Doctoral 
Fellow 

(21 CFR Part J /4), DRUG MASTER Fll.£S (21 CFR Part 
TO IN TIUS APPLICATION. 

66,279 

IND 52,003 DIVISION OF SPECIAL PATHOGENS AND IMMUNOLOGIC DRUG PRODUCTS (HFD 590) 

(Specify) 

10.· IND submission should be consecuUvely numbered. The lnltlal IND should be numbered 
·serial number: 000. • The next submission (e.g., amendment, report. or correspondence) SERIAL NUMBER 
should be numbered ·serial Number: 001.• Subsequent submissions should be numbered 
consecuUvely In the order In which they are submitted. 

002 
J J. THIS SUBMISSION CONTAINS THE FOLLOWING:(Check all that apply) 

0 INITIAL INVESTIGATIONAL NEW DRUG APPLICATION (IND) . 0RESPONSE TO CLINICAL HOLD 

PROTOCOL AMENDMENT(S): 

0NEW PROTOCOL 

0CHANGE IN PROTOCOL 

0NEW INVESTIGATOR 

INFORM A TlON AMENDMENT(S): 

OCHEMISTRY/MICROBIOLOOY 

0PHARMACOLOGYffOXICOLOGY 

0CLINICAL 

IND SAFETY REPORT(S): 

0INITIAL WRITTEN REPORT 

0FOLLOW-UP TO A WRITTEN REPORT 

181RESPONSE TO FDA REQUEST FOR INFORMATION 0ANNUAL REPORT 0GENERALCORRESPONDENCE 
OREQUEST FOR REINSTA TEMBNT OF IND THAT IS WITHDRAWN, 

INACTIVED, TERM INA TED OR DISCONTINUED 
0 OTHER 

FORM FDA I 571 (I 0199) PREVIOUS EDITION IS OBSOLETE. 

(Specify) 

PAGE I OF:Z 
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12. CONTENTS OF APPLICATION 
This application contains the following items: (Check all that apply) 

01. Form FDA 1571 {21 CFR 312.23(a)(l)) 

02. Table of Contents {21 CFR 312.23(a}(2)} 

03.1ntroductory statement {21 CFR 3/2.23(a)(3)} 

04. General Investigational plan {21 CFR 31 2.23(a)(3)} 

05. Investigator's brochure {21 CFR 312.23(a)(5)} 

06. Protocol(s) {21 CFR 312.23(a}(6)} 

Oa. Studyprotocol(s) {21 CFR 3Jl.23(a)(6)] 

Db. Investigator data {21 CFR 312.23(a)(6)(iii)(b}j or completed Form(s) FDA 1572 
. De. Facilities data {21 CFR 312.23(a)(6)(iii)(b)} or completed Form(s) FDA 1572 
0d. Institutional Review Board data [2 1 CFR 31 2.23(a)(6)(iii)(b)j or completed Fonn(s) FDA J 572 

07. Chemistry, manufacturing, and control data {21 CFR 312.23(a)(7)) 

0Environmental assessment or claim for exclusion {2 1 CFR 31 2.23(a){7}(iv)(e)] 
08. Pharmacology and toxicology data {21 CFR 312.23(a)(8)} 

D9. Previous human experience [21 CFR 312.23(a}(9}] 

010. Additional information [21 CFR 312.23(a)(10)} 

13.1S ANY PART OF TifE CUNICAL STIJDY TO BE CONDUCTED BY A CONTRACT RESEARCH ORGANIZATION? DYES 181NO 
IF YES, WILL ANY SPONSOR OBLIGATIONS BE TRANSFERRED TO THE CONTRACT RESEARCH OROANJZA TION? DYES DNO 
IF YES, A TI ACH A STATEMENT CONTAINING TifE NAME AND ADDRESS OF THE CONTRACT RESEARCH ORGANJZA TION, 
IDENTIFICATION OF THE CLINICAL STUDY, AND A LISTING OF rnE OBUGA TIONS TRANSFERRED. 

14. NAME AND TITLE OF THE PERSON RESPONSIBLE FOR MONITORING THE CONDUCT AND PROGRESS OF THE CUNICAL 
INVESTIGA TJONS 
Nicholas Shand, MD 
Senior Clinical Research Physician 
Clinical Research 

IS. NAME(S) AND mLE(S) OF THE PERSON(S) RF..SPONSIBLE FOR REVIEW AND EVALUATION OF INFORMATION RELEVANT TO THE SAFETY OF THE DRUG 
Dlonlgl Maladomo, MD 
Medical Safety Expert 
Clinical Saf~ and Epldemlol~ 

I agree not to begin clinical Investigations until 30 days after FDA's receipt of the IND unless I receive earlier notification by 
FDA tbat the studies may begin. I also agree not to begin or continue clinical Investigations covered by the IND If tbose studies 
are placed on cllnkal bold. I agree that an Institutional Review Board (IRB) that complies with the requirements set fourth In 
21 CFR Part 56 will be responsible for lnlllal and continuing review and approval or each or the studies In the proposed clinical 
Investigation. I agree to conduct the investigation In accordance with ali other applicable regulatory requirements. 

16. NAME OF SPONSOR OR SPONSOR'S AUTHOR!ZIID 
REPRESENTATIVE 

17. SIGNA TIJRE OF SPONSOR OR SPONSOR'S AUTHORIZED 

Kevln.~t Carl, Ph~nnD. Post-Doctoral Fellow Drug· Regulatory Affairs 

18. ADDRESS (Munber, Street. City. Stale and Zip Code) 

One Health Plaza 
East Hanover, New Jersey 07936·1080 

. (l'j(z:rL_. 
19.TELEPHONE NUMBER 
(lnchule Aretr Code) 

(862) 778-8165 

(WARNING: A Willfully false statement is a criminal offense. U.S.C. Title 18, Sec. 1001.) 

20. DATE 

12/18/2002 

Public rq>Orting burden for chis collection of information is estimated to avuag~: I 00 hour& per response, including the time for reviewing inslnlc:tions, searching existing data sourcca. gathering and maintaining lhc data needed, and completing ~viewing lhc collection of infonnation. Send commcn\1 egarding chis burden estimate or any other aspect of lhis collection of information, including susscstions for reducing lhis burden to: 
Food aDd l:lrq odminislnlion 
CBER (HFM-99) 
t 401 Rockville Piko 
Rocli;Ylllc, MD 20852-l.f.IB 

FORM FDA 1571 (10199) 

Fooclaod Dnil Adminlallation "An agency may not conduct or sponsor, and a 
COER ~-94) person is not required to respond to, a 
SH6 N~eholson Lane collcc:lion of information unless it desplays a 
Keasinpm, MD 2089S currently valid OMB control numbct" 

Please DO NOT RETURN litis l!ll>liation to Ibis a<ldreu. 

PAGE 10F2 
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MODE • I'El'mY TRANSM ISS I CJ-1 STRRT•DEC-18 14:31 END-DEC-18 14:33 

FILE NO. -488 

STN l'>ll. CO'ri. AEBR HJ, STATION NAME/TEL NO. 

001 • 913015940498 

- ***** -
Kevin CMI, Plwn!D 
Drq ~ald.y .llfalra 

9'73 781 521 ?- -
N0Yaf111 Pllarmactullaol• Corporalloll 
Olle HMI!II Piau 
East HM-r. NJ 07936 

tf) NOVARTIS 
Ttl (973) ?81 8165 
Fax (973)781 5217 

Aillnlloil 

1'111:Humllat 

Number or pages 

Deta 

c-n~ng· 

Fa' X 
Ann Staten 
Project Manager 
Division of Oncology DNg Products (HFD-150) 
Food and DNg Administration · 
301)594-0488 

Z (Including covarshaet) 

OacambGr 18, 2002 

URGENT: RADOOliND No. 66,279 - fDA Request for Information 

Dear Ann, 

Dr. Sarker reque&ted that Novartls provide the a~mpanylng statement of darlflcatlon to 
allow cross referencing of INO 52,003 for this compound originally filed by Sandoz 
Pharmaceuticals Corporation (now Novartis PharmaoeuUcals Corporation) within the FDA 
Division of Speciai Pathogens and Immunologic Drug Products (HF0-!590). 

Sincerely, 
Kevin 
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(U.t)eot 1 tal>+ '~:J.?1 ~ret.,..~ 

Fax 
DIVISION OF ONCOLOGY DRUG PRODUCTS 
Center for Drug Evaluation and Research, HFD-150 
Parklawn BuDding 
5600 Fishers Lane, Rockville, MD 20857 

To: Kevin Carl, Novartis From: Ann Staten, Project Manager 

Fax: 973-781-5217 Fax: 301-827-4590 

Phonal 973-781-8165 .... 301-594-0490 

Pagaa: 1 Date: December 19, 2002 

Rea INC 66,279 RAD001 

0 lhgent 0 For Review 0 Pie ... Comment 0 Pl .... Re~ 0 PI-•• Recycle 

TillS DOCUMENT IS INTENDED ONLY FOR TilE USE OF THE PARlY TO WHOM IT IS ADDRESSED AND MAY 
CONTAIN INFORMATION llfAT IS PRlVI~GED, CONFIDENllAL AND PROTECTED FROM DISCLOSURE UNDER 
APPLICABLE LAW. If you are not the add~ or a person aulhorized to deliver the document to the addressee, you are hereby 
notified that any review, disclosure, dissemination or other action based on the content of the conununication is not authorized. ff)'OU 
have received this document in error, please immediately notify us by telephone and return it to us at the above address by mail. Thank 
you. 

Dear Mr. Carl~ 

Please refer to your Investigational New Drug Application (INC) submitted November 22, 2002 pursuant to 
section 505(1) of the Federal Food, Drug, and Cosmetic Act for RAD001. 

We have completed the review of your INC and conclude It Is reasonably safe to proceed with your proposed 
study based upon your December 19, 2002 agreement to correct the deficiency, which was fOtWarded to you by 
e-mail transmission on December 18, 2002. 

Please let me know if ~u haV8 any questions. 

Sincerely, 

Ann 
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APPENDIX J 

SANDO.Z PHARMACEUTICALS CORPORATION 

50 ROUTE 10. EAST HANOVER. NEW JERSEY 07936- i OBO 

D.~UG REGISTRATION & REGUlATORY AFFAiRS 

•:~. 20 I 503 7 500 
=:.:t. 20 l 503 6325 

Food and Drug Administration 
Center for Drug Evaluation 

and Research 
Central Document Room 
12229 Wilkins Avenue 
Rockville Maryland 20857 

Gentleman: 

A SANDOZ 

November 15, 1996 

INVESTIGATIONAL 
NEW DRUG APPLICATION 

Serial No. 000 

In accordance with 21 CFR §312.23, Sandoz Pharmaceuticals Corporation is submitting an 

Investigational New Drug Application (FDA Forin 1571) and supporting documents for the 

following investigational compound: 

SDZ RAD Capsules 

Indication: Prophylaxis of organ rejection 

Please note that we have included in IND Section X, Additional _Information, a Point-By-Point 

Response to the FDA communication of October 11, 1996 which provided general comments 

and recommendations for product development. ~e Pre-IND Briefing Book for SDZ RAD 

was submitted to the FDA Division of Anti· Viral Drug Products/HFD-530 on August 26, 

1996. 

This IND and all subsequent amendments are confidential and their contents are not to be 

disclosed without the express written consent of Sandoz Pharmaceuticals Corporation. 

If there are comments or question, please call me at (201) 503.:.7646. 

Attachments: Volumes 1-14 

submitted in quadruplicate 
cc: S. Cobb/HFD-530 (letter only) 

Sincerely, · 

~t7LI~.~ 
i~n~ld G. ;'" V alen 
Associate Director 
Drug Registration and Regulatory Affairs 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
PUBUC HEALTH SERVICE 

FOOD AND DRUG ADMINISTRATION 

INVESTIGATIONAL NEW DRUG APPLICATION (IND) 

. (TITLE 21, CODE OF FEDERAL REGULATIONS (CFR) PART 31~ 

1. NAME OF SPONSOR 

Sandoz Pharmaceuticals Cor ration 

3. AOORESS (Mimber,Strest, City. StB!eandZipCocle) 

59 Route 10 
East Hanover, New Jersey 07936-1080 

.s. NAME(S) OF 

SDZ RAD 
7. INDICA TION(S) (Ci:Nerea by IIIia sulmission) 

Adjunct Immunosuppressant Organ Transplantation 

8. PHASE(S) OF CUNICAL INVESTIGATION TO BE CONDUCTED: 

9. u 
(21 CFR PBif 312), DRUG MASTER FILES (21 CFR Palt 314.420), AND 

. TO IN THIS APPUCATION. 

Type I DMF 5846 - Sandoz Pharma Ltd. 

wnlch they sre 

11. 

/qfxoved: OMB No. 091().()()14. 

Expiratioll Date: Novanber 30. 1995. 

S. OMS Sutement on Revet~ e. 

NOTE: No aug may be atwpped ~ cli~l 

invealigalion begun l.llltll an INC I~ that 
Investigation Is In effect 121 CFR 312.40). 

NUMB£R 

CtJcJildlJ Affll8 Oot»J 

(201) 503-7646 
Ronald G. Van Valen 

6.INO 

O»ER...-----~~~~------(Speclly) 

SERIAL NUMBER 

PROTOCOL AMENOMENT(S): 

0 NEW PROTOCOL 

INFORMATION AMENOMENT(S): 

0 RESPONSE TO CUNICAL HOLD 

INC SAFETY REPORT(S); 

0 CHANGE IN PROTOCOL 

0 NEW INVESTIGATOR 

0 CHEMISTRY/MICROBIOLOGY 

0 PHARMACOLOGY/TOXICOLOGY 

0 CUNICAL 

0 RESPONSE TO FDA REQUEST FOR INFORMATION 0ANNOAL REPORT 

[J INITIAL WRITTEN REPORT 

0 FOUOW~P TO A WRinEN REPORT 

[]GENERAL CORRESPONDENCE 

0 REQUEST FOR REINSTATEMENT OF INC THAT IS WITHDRAWN, 00THER -------....,=~-:--------

INACTIVATED, TERMINATED OR DISCONTINUED (Specify) 

FOA 1571 (!WI5) PREVIOUS EDITION IS OBSOLEiE. PAGE 1 OF 2 

-------- ---------:-~--::::::::::::
:::;;;;::===::::::::::;::-

-~-:-::::-:-::-:-. ~· 
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STATEMENT OF CONFIDENTIALITY 

SANDOZ PHARMACEUTICALS CORPORATION has expended substantial sums of money 

in developing the information and data contained in this original Investigational New Drug 

Application for SDZ RAD and considers such information and data to be its valuable 

commercial property\ 

Further, SANDOZ PHARMACEUTICALS CORPORATION considers the information 

contained in the following pages to be trade secrets, therefore, protected by 21 U.S.C. 331 (i). 
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SECTION II 

TABLE OF CONTENTS 
SDZRAD 

VOL. PAGE NO. 

SECTION I - 1571 FORM 

A. DESCRIPTION OF CRO, IF ANY, TO WHOM OBLIGATIONS HAVE BEEN N/A N/A 

TRANSFERRED .. 

SECTION II - TABLE OF CONTENTS I 2-1 

SECTION ill- INTRODUCTORY STATEMENT 

Sectional Table of Contents 
I 3-1 

A. NAME OF DRUG, ACTIVE INGREDIENTS I 3-2 

B. PHARMACOLOGIC CLASS . I 3-3 

c. STRUCTURAL FORMULA 1 3-4 

D. FORMULATION OF DOSAGE FORMS I 3-5 

0 
E. ROIITE OF ADMINISTRATION I 3-6 

F. BROAD CLINICAL OBJECTIVES AND DURATION OF CLINICAL I 3-6 

INvESTIGATION 

G.' SUMMARY OF PREVIOUS HUMAN EXPERIENCE WITH THE DRUG 1 3-6 

•H. WITHDRAWAL FROM INVESTIGATIONAL OR MARKETING USE IN N/A N/A 

ANY COUNTRY 

SECTION IV - GENERAL INVESTIGATIONAL PLAN 

Sectional Table of Contents 
I 4-1 

A. RATIONALE FOR STUDIES 
I 4-2 

B. INDICATION(S) TO BE STUDIED I 4-3 

c. GENERAL APPROACH TO INVESTIGATION I 4-3 

D. KINDS OF TRIALS DURING FIRST YEAR (June 1996 - May 1997) I 4-4 

E. ESTIMATED NUMBER OF PATIENTS IN THE FIRST YEAR STUDIES I 4-5 

F. RISKS ANTICIPATED ON THE BASIS OF TOXICOLOGICAL DATA OR I 4-5 

PRIOR USE IN HmviANS 

0 SECTION V- INVESTIGATOR'S BROCHURE I 5-1 

•N/A =not applicable 
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). FDA Form 1572 
J· 6-132 

2. Curricula Vitae I 6-134 
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(''~ · 'JEPARTMENT OF HEALTH & HUMAN SERVICES 

'~~-~,_ 

Public Health Service 

0 
INO 52,003 Date 

Sandoz Pharmaceuticals Corporation 

59 Route 10 

East Hanover, New Jersey 07936-1080 

ATTN: Michael S. Perry, DVM, Ph.D. 

Dear Sir or Madam: 

Food and Drug Administration 
Rockville MD 20857 

We acknowledge receipt of your Investigational New Drug Application (IND) submitted 

pursuant to Section 505(i) of the Federal Food, Drug, and Cosmetic Act. Please note the 

.following identifying data: 

IND Number Assigned: 52,003 

Sponsor: Sandoz Pharmaceuticals Corporation 

Name of Drug: SDZ RAD 

DateofSubmission: November 15, 1996 

bateofReceipt: November 19, 1996 

Studies in humans may not' be mit1ated until 30 days after the date of receipt sho'wn above. If, 

within the 30-day waiting penod, we identify deficiencies in the IND that require correction 

before human studies begin or that require restriction of human studies until correction, we 

will notify you immediately that the study may not be initiated ("clinical hold") or that certain 

restrictions must be placed on 1t In the event of such notification, you must continue to 

withhold, or to restrict. such studies until you have submitted material to correct the 

deficiencies, and we have notified you that the material you submitted is satisfactory. 

It has not been our policy to object to a sponsor, upon receipt of this acknowledgement letter .. 

either obtaining supplies of the investigational drug or shipping it to investigators listed in the 

IND. However, if drug is shipped to investigators, they should be reminded that studies may 

not begin under the IND umil 30 days after the IND receipt date or later if the IND IS placeq on 

clinical hold. · 

FORM FDA 3228a (9/89) ~Ht viOl I) f fill' ION·~ Oil SOt E.l E. 
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IND 52,003 Page 2 

You are responsible for compliance with the Federal Food, Drug, and· C<osmetic Act and the regulations 
implementing that Act (Trtle 21 of the Code of Federal Regulations). Thosa responsibilities include reporting 
any adverse experience associated with use of the drug that is both sf)rious and unexpected to the FDA 
as soon as possible and in no event later than 10 working days after initial receipt of the information 
and reporting any unexpected fatal or life-threatening experience to the FDA by telephone no later than 
3 working days after receipt of the information (21 CFR 312.32), and submission of annual progress 
reports (21 CFR 312.33). 

Please forward all future communications concerning this IND in trip!icate, identified by the above IND 
number, and addresSed as follows: · 

Food and Drug Administration 
Center for Drug Evaluation and Research· CHF0-530) 
Attention: Document Control Room 
5600 Fashers lane 
Rockvill~!. Maryland 20857 

Should you have any questions concerning this IND, please contact:· C. A R.OL€ ?4EOCil.l>Nq ~· 
@QutJ ~ 2.7- 2..33~-~ 

cc: Originai.IND - pink 
HFti-530 - yellow 
HF0-530/CSO - green 

IND ACKNOWLEDGEMENT 

FORM FDA 322811 111/951 

anagement Staff 
Division of A -Viral Drug Products 
Office of D g Evaluation IV 

· Center for Drug Evaluation and Research 
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APPENDIX K 

l') NOVARTlS 

Center for Drug Evaluation and Research 
Food and Drug Administration 
Document and Records Section 
12229 Wilkins Avenue 
Rockville, MD 20852 

Dear Sir or Madam: 

November 22. 2002 

Novartls Pharmaceuticals Corpol'lllion 
One Health Plaza 
East Hanover, NJ 07936-1080 

Tel 973 781 8300 

INVESTIGATIONAL NEW DRUG 
APPLICATION 

Serial No. 000 

In accordance with 21 CFR § 312.23, Novartis Pharmaceuticals Corporation is submitting 
an Investigational New Drug Application (IND) and supporting documents for the following 
investigational compound: 

RAD001 

RAD001 (also RAD001C, SDZ RAD, SDZ RAD 666, SDZ 222-666, evirolimus) has an 
extensive prior regulatory history within the FDA Division of Special Pathogens and 
Immunologic Drug Products (HFD-590) under IND 52,003. Consequently, portions of this 
IND cross-reference contents of IND 52,003 within HFD-590. Additionally, NDA filing for 
RAD001 within HFD-590 is planned for December 2002 under NDA number 21-560 and 
the trade name Certican ™. 

RAD001 is a macrolide, a new derivative of rapamycin, hydroxyethylated to increase 
polarity and facilitate its formulation for oral administration. RAD001 is being developed as 
an antiproliferative drug with applications as an immunosuppressant and anticancer agent. 
In .the transplantation setting, numerous studies have been conducted with RAD001 with 
over a thousand patients having received the drug for over a year as part of a multidrug 
immunosuppressant regimen. RAD001 acts by selectively inhibiting mTOR (mammalian 
target of rapamycin), an intracellular protein kinase implicated in the control of cellular 
proliferation be it of activated T -lymphocytes or neOplastic cells. 

Reference is made to a telephone conversation with Ms. Ann Staten, Project Manager (HFD-
150), on September 6, 2002 discussing our intentto file this IND within the Division of Oncology 
Drug Products. During this conversation, we discussed the possibility of submission of IND 
safety reports for all oncology related events only to the Oncology Division and Ms. Staten 
asked that we revisit this proposal formally within the IND cover letter at the time of filing in 
order to obtain FDA guidance. Is this proposal acceptable? 

Novartis Pharmaceuticals Corporation considers the information contained within this IND and 
all subsequent amendments to confidential, and their contents are not to be disclosed without 
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express written consent. 

If you have any questions or comments regarding this submission, please cO'iitactme at (862) 
778-8165. 

/da 
Submitted in triplicate 

Attachments: Form FDA 1571 
Volumes 1-26 

Sincerely, 

, I ( i.( u___. 
Kevin M. Cart, PharmD 
Drug Regulatory Affairs 

Coverletter: Ann Staten (HFD-150} via fax at 301/827-4590 

/ 
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l__l) N 0 VA R T I S 
Novcutis Pharmaceuticals Corporation 

E~st Hanover, New Jersey 

STATEMENT OF CONFIDENTIALITY 

NOVARTIS PHARMACEUTICALS CORPORATION has expended substantial sums 
of money in developing the information and data contained in this. Investigational 
New Drug application for RAD and considers such information and date to be its 
valuable commercial property 

.Further, NOVARTIS PHARMACEUTICALS CORPORATION considers the 
information contained in the following pages to be trade secrets, therefore, protected 
by 21 u.s.c. 331 (j). . 
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DEPARTMENT OF HEALm AND HUMAN SERVICES 
Form Approwd: OMB No. 0910-0014. 
Expirmion Dme: Seprember 30. 2002 

PUBLIC HEALTH SERVICE Sn OMB Staumem on Revrrse. 

FOOD AND DRUG ADMINISTRATION 
NOTE: No drug may be shippm or clinical investi{!ation 

INVESTIGATIONAL NEW DRUG APPLICATION (IND) begun until an 1ND for that 
(TITLE 21, CODE OF FEDERAL REGULA T10NS (CFR) PART 312) investiption is in effect 121 CFR 312.40>. 

1. NAME OF SPONSOR 2. DATE OF SUBMISSION 

NOV ARTIS PHARMACEUTICALS CORPORATION November 22. 2002 

3. ADDRESS (Numtwr. Slrnr. Ciry. STale tUUi Zip Cod~! 4. TELEPHONE NUMBER 
(Include Ana Codel 

One Health Plaza (862) 778-8165 
East Hanover, New Jersey 07936-1080 Kevin M. Carl, PharmD, Post-Doctoral 

Fellow 

5. NAMEISl OF DRUG flnrlude all available nmuts: Trade. fAntrir. Chemical. Code) u. IND NUMBER (Jf prtl'inus/1' nJStfllt!dl 

RAD001 

7. INDICATIONISl fCowrMhy this submissioni 
Solid Tumor Cancers 

8. PHASE(S\ OF CLINICAL INVESTIGATION TO BE CONDUCTED: I8J PHASE I D PHASE 2 0 PHASE 3 0 OTHER. 

fSperij\·1 

9. LIST NUMBERS OF ALL INVESTIGATIONAL NEW DRUG APPLICATIONS (21 CFR Pan 312). NEW DRUG OR ANTIBIOTIC APPLICATIONS 
(21 CFR Parr 314>. DRUG MASTER FILES (21 CFR Pan 314.420). AND PRODUCT LICENSE APPLICATIONS (21 CFR Pan C.Oil REFERRED 
TO IN THIS APPLICATION. 

IND 52.003 DIVISION OF SPECIAL PATHOGENS AND IMMUNOLOGIC DRUG PRODUCTS (HFD 590) 

10. /NO submission should be consecutively numbered. The Initial/NO should be numbered 
·serial number: 000. • The next submission (e.g., amendment. report, or correspondence) SERIAL NUMBER 
should be numbered •serial Number: 001. • Subsequent submissions should be numbered 
consecutively In the order In which they are submlrted. 

000 

11. THIS SUBMISSION CONTAINS THE FOLLOWING:(Citeck all that apply) 
18) INITIAL INVESTIGATIONAL NEW DRUG APPLICATION (!ND) QRESPONSE TO CLINICAL HOLD 

PROTOCOL AMENDMEP..T(S): INFORMATION AMENDMENT(S): IND SAFETY REPORT(S): 

0NEW PROTOCOL QCHEMISTRY !MICROBIOLOGY 01NITIAL WRIITEN REPORT 

0CHANGE IN PROTOCOL 0PHARMACOLOGYrrOXICOLOGY QFOLLOW-UP TO A WRITTEN REPORT 

0NEW INVESTIGATOR OCLINICAL 

0RESPONSE TO FDA REQUEST FOR-INFORMATION QANNUAL REPORT 0GENERAL CORRESPONDENCE 

QREQUEST FOR REINsTATEMENT OF.IND 1 HAT IS WITHDRAWN. D OTHER 
INACTIYED. TERMINATED OR DISCONTINUED (Spt"cifyJ 

CHECK ONLY IF APPLICABLE 

JUSTIFICATION STATEMENT MUST BE SUBMITTED WITII APPLICATION FOR ANY CHECKED BELOW. REFER TO 1HE CITED CFR 
SECTION FOR FURTIIER INFORMATION. 

0TREATMENT IND 21 CFR JIZ.J5Cb) 0TREATMENT PROTOCOL ll CFR ll2.J51a) 0CHARGE REQU~INQTIFICATJON 21 CFR JJ2.7{dl 

FOR FDA USE ONLY 
CDRJDBIND/DGD RECEIPT STAMP DDR RECEIPT STAMP IND NUMBER ASSIGNED: 

DfVISION ASSIGNMENT: 

FORM FDA 1571 (10/99) PREVIOUS EDITION IS OBSOLETE. PAGE 1 OF2 

1-1 
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12. CONTENTS OF APPLICATION 
This application contains the following itemS: (Check all that apply) 

1:811. Form FDA 1571 {21 CFR 312.23(a}(l)j 

1:812. Table of Contents {21 CFR 312.23(a)(2)} 

1:813. Introductory statement {21 CFR 312.23(a)(3)] 

1:814. General Investigational plan {21 CFR 312.23(a)(3)] 

1:815. Investigator's brochure {21 CFR 312.23(a)(5)] 

~6. Protocol(s) {21 CFR 312.23(a)(6)j 

[8ja. Study protocol(s) {21 CFR 3/2.23(a){6)} 

[8jb. Investigator data {21 CFR 312.23(a)(6)(iii)(b)] or completed Form(s) FDA 1572 

[8jc. Facilities data {21 CFR 312.23(a)(6){iii)(b)j or completed Form(s) FDA 1572 

[8jd. Institutional Review Board data {21 CFR 312.23(a}(6)(iii)(b)j or completed Form(s) FDA 1572 

[817. Chemistry, manufacturing, and control data {21 CFR 312.23(a)(7)} 

[81Environmental assessment or claim for exclusion [21 CFR 312.23(a)(7)(ivJ(e)j 

[818. Pharmacology and toxicology data {21 CFR. JJ2.23(a)(8)] 

[819. Previous human experience [21 CFR 312.23(a}(9)] 

010. Additional informati~n {21 CFR 312.23(a)(l0)] 

!3. IS ANY PART OF THE CLINICAL STUDY TO BE CONDUCTED BY A CONTRACT RESEARCH ORGANIZATION? QYES 181NO 

IF YES. WILL ANY SPONSOR OBLIGATIONS BE TRANSFERRED TO THE CONTRACT RESEARCH ORGANIZATION? QYES 0NO 

IF YES. ATTACH A STATEMENT CONTAINING THE NAME AND ADDRESS OF THE COmllACT RESEARCH ORGANIZATION. 
IDENTIFICATION OF THE CLINICAL STUDY. AND A LISTING OF THE OBLIGATIONS TRANSFERRED. 

14. NAME AND TITLE OF THE PERSON RESPONSIBLE FOR MONITORING THE CONDUCT AND PROGRESS OF THE CLINICAL 
INVESTIGATIONS 
Nicholas Shand, MD 
Senior Clinical Research Physician 
Clinical Research 

15 .. NAME<Si AND TITLE(S) OF THE PERSON(S) RESPONSIBLE FOR REVIEW AND EVALUATION OF INFORMATION RELEVANT TO THE 
SAFETY OF THE DRUG 
Dlonigi Maladomo, MD 
Medical Safety Expert 
Clinical Safety and Epidemiology . 

I agree not to begin clinical investigations until 30 days after FDA's receipt of the IND unless I receive earlier notification by 
FDA that the studies may begin. I also agree not to begin or continue clinical inve:Stigations covered by the IND if those 
studies are placed on· clinical hold. I agree that an Institutional Review Board ORB) that complies with the requirements set 
rourth in 21 CFR Part 56 wiU be responsible for initial and continuing review and approval or each of the studies ln the 
proposed clinical investigation. I agree to conduct the investigation. in ac::c::ordanc:e with all other applicable regulatory 
requirements. 

16. NAME OF SPONSOR OR SPONSOR'S AUTHORIZED 
REPRESENTATIVE 
Kevin M. Carl, PharmD, Post-Doctoral Fellow 
Drug Regulatory Affairs 

18. ADDRESS (Num!Nr. Stun. City, Stat~ and Zip Codt'} 

One .Health Plaza 
East Hanover, New Jersey 07936·1080 

17. SIGNATURE OF SPONSOR OR SPONSOR'S AUTHORIZED 

··-z:rt'U-
19TELEPHONE NUMBER 
(/ncludt Arta Code} 

(862) 778-8165 

20. DATE 

11/22102 

(WARNING: A willfully falsi:' swemcm is a criminal offense. U.S.C. Title 18. Sec. 1001.} 

Public reponing burden for this collection of information is estimated to averaJ!e 100 hours per n:sponse. including the time for reviewi~ instructions, 
searching existi~ da~a sources. gathering and maintaining the da!a needed. and completing reviewing the collection of information. Send comments egardi~ 
this burden estimate or any other aspea of !his collection of information. including sugsestions for reducing this burden 10: 

Food and Drug adminislration 
CBER CHFM-99) 
1401 Rockville Pike 
Rockville. MD 20852-1448 

FORM FDA 1571 (10199) 

Food 2nd Drug Administration • An agency may not tondua or sponsor. and 
COER tHFD-94) a person is 1101 required to respond to a 
SS 16 NicboiJGII Lane col'--'- f "nfi · · • 
Keftsi MD 2089S IQ..UUII 0 I Ol1IIIWOR unless II despii)'S a 

llfiOil. curmuly valid OMB conuollliiJnber" 
Pie- 00 NOT RE11JRN !Iris application to Ibis addrns. 

PAGElOF2 
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(f) N 0 VA R T I S 
Novartis Pharmaceuticals Corporation 

~ast Hanover, New Jersey 

Author{s): 

Document type: 

Document status: 

Submission date: 

Number of pages: 

RAD 001 

Investigational New Drug Application 

Judith Fast 

IND Table of Contents 

Final 
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Center for Drug Evaluation and Research, HFD-150 
Parklawn Building 
5600 Fishers Lane, Rockville, MD 20857 

To: Kevin Cart, Novartis f1' 
From: Ann Staten, Project Manager 

Fax: 973-781-5217 Fax: 301-827-4590 

Phone: 973-781-8165 Phonic 301-594-0490 

Pages: 1 Date: December 19, 2002 

Re: IND 66,279 RAD001 

D Urgent 0 For Review D Please Comment D Please Reply D Please Recycle 

THIS DOCUMENT IS INTENDED ONLY FOR TilE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND I\1A Y 
CONT AlN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL AND PROTECTED FROM DISCLOSURE UNDER 
APPLICABLE LAW. If you are not the addressee, or a person authorized to deliver the document to the addressee, you are hereby 
notified that any review, disclosure, dissemination or other action based on the content of the communication is not authorized. If you 
have received this document in error, please immediately notify us by telephone and return it to us at the above address by mail. Thank 
you. 

Dear Mr. Cart, 

Please refer to your Investigational New Drug Application (IND) submitted November 22, 2002 pursuant to 
section· 505(i) of the Federal Food, Drug, and Cosmetic Ar:;t for RAD001. 

We have completed the review of your IND and conclude it is reasonably safe to proceed with your proposed 
study based upon your December 19, 2002 agreement to correct the deficiency, which was forwarded to you by 
e-mail transmission on December 18, 2002. 

Please let me know if you have any questions. 

Sincerely, 

Ann 
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66,279 RAD 001 C 04/08/2009 Amendment updates reference standards and retest period 813 CMC Amendment 
and storage temperature in support of upcoming clinical 
studies (PS). 

66,279 RAD 001 C 04/03/2009 Updated CMC for 0.25mg, 0.5mg, 0. 75 mg and 1 mg tablets 811 CMC Amendment 
in support of upcoming clinical studies. (PS) 

66,279 RAD 001C 03/19/2009 Letter authorizing FDA to refer to IND 66,279 in support of 801 Other 
IND filed by Dr. Irene Ghobrial, Dana Farber Cancer 
Institute, Boston, MA (PS). 

66,279 RAD 001C 03/17/2009 Letter authorizing FDA to refer to IND 66,279 in support of 800 Other 
IND filed by Dr. Joseph Sinning, Harold Leever Regional 
Cancer Center, Waterbury, CT (PS). 

66,279 RAD 001C 03/13/2009 Email Response to FDA Request including executive Other 
summary of final key results of Protocol CRAD001C2121 
Regarding Bioavailability of everolimus. 

66,279 RAD 001C 03/12/2009 Provided executive summary of final key results of Protocol 798 Clinical Information Amendr 
CRAD001C2121 Regarding Bioavailability of everolimus 
(PS). 

66,279 RAD 001C 03/12/2009 New Protocol CRAD001M2301 entitled "A randomized, 799 New Protocol 
double-blind, placebo-controlled study of RAD001 in the 
treatment of patients with subpendymal giant cell 
astrocytomas (SEGA) associated with Tuberous Sclerosis 
Complex (TSC)" (PS). 

66,279 RAD 001C 03/10/2009 Acknowledge Withdraw! of SN598 Special Protocol Other 
Assessment requested on May 1, 2008. Withdraw! 
requested on October 15, 2008. 

66,279 RAD 001C 03/10/2009 Acknowledge Withdraw! of SN579 Special Protocol Other 
Assessment requested on April7, 2008. Withdraw! 
requested on November 13, 2008. 

66,279 RAD 001C 03/06/2009 Letter authorizing FDA to refer to IND 66,279 in support of 796 Other 
IND filed by Jennifer Chan, Dana-Farber Cancer Institute, 
Boston, MA (PS). 

66,279 RAD 001C 03/06/2009 Letter authorizing FDA to refer to IND 66,279 in support of 795 Other 
IND filed by Anne Beaven, Duke University Medical Center, 
Dumam, NC (PS). 

66,279 RAD 001 C 02/27/2009 Study CRAD001 N2301 new protocol. (PS) 790 New Protocol 

66,279 RAD 001 C 02124/2009 Letter authorizing FDA to refer to IND 66,279 in support of 786 Other 
IND filed by Dr. Denise Yardley, SCRI Oncology Research 
Consortium, Nashville, TN (PS). 

66,279 RAD 001C 02/20/2009 Annual Report covering the period of November 24, 2007 to 785 Annual Report 
November 24, 2008 (PS). 

66,279 RAD 001C 02/19/2009 Amendment No. 3 to Protocol CRAD001 L2201 (PS). 783 Change In Protocol 

66,279 RAD 001C 02/18/2009 Request for Type B EOP2 meeting to discuss development 781 Request for FDA Meeting 
plan of RAD001 for the treatment of patients with lcoally 
advanced or metastatic breast cancar. (PS) 

66,279 RAD 001C 02/11/2009 PHH02008US15235; follow-up (PS) 780 Safety Report 

66,279 RAD 001C 02/10/2009 PHHY2008DE25330; follow-up (PS) 779 Safety Report 

66,279 RAD 001C 02/10/2009 PHH020091T00723; follow-up (PS) 778 Safety Report 

66,279 RAD 001C 02/09/2009 PHH02008US14020; follow-up (PS) 777 Safety Report 

66,279 RAD 001C 02/09/2009 PHH020091T00723; follow-up (PS) 776 Safety Report 
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66,279 RAD 001 C 02/0612009 Letter authorizing FDA to refer to IND 66,279 in support of 774 Other 
IND filed by Dr. Fury, Memorial Sloan-Kettering Cancer 
Center, NY. (PS) 

66,279 RAD 001C 02/0612009 Letter authorizing FDA to refer to IND 66,279 in support of 775 Other 
IND filed by Dr. Wan W. Me, Roswell Pa!X Cancer Institute, 
Buffalo, NY. (PS) 

66,279 RAD 001C 02/0512009 Studies 773 New Investigator 
CRAD001 L2401,CRAD001 N2201,CRAD001 L2201,CRADOO 
new investigator (PS). 

66,279 RAD 001 C 02/03/2009 Submission of Clinical Information Amendment providing for 772 Clinical Information Amendr 
changes to the Investigator Brochure, Edition 7 Release 
Date: 21-Jan-2009 (PS) 

66,279 RAD 001 C 01/29/2009 Letter authorizing FDA to refer to IND 66,279 in support of 769 Other 
IND filed by Dr. Sarah Ketchum, Mercy 
Oncology/Hematology Center Portland, ME (PS); 

66,279 RAD 001C 01/29/2009 PHH020091T00723; follow-up (PS) 771 Safety Report 

66,279 RAD 001C 01/29/2009 PHH02008FR13655; follow-up (PS) 770 Safety Report 

66,279 RAD 001C 01/27/2009 PHH02008FR13655 (PS) 768 Safety Report 

66,279 RAD 001C 01/26/2009 Letter authorizing FDA to refer to !ND 66,279 in support of 766 Other 
IND filed by Dr. Herbert Hurwitz, Duke University Medical 
Center Durham, NC (PS). 

66,279 RAD 001C 01/2612009 PHH02008US15235; follow-up (PS) 767 Safety Report 

66,279 RAD 001C 01/21/2009 PHH02008US14734 (PS) 765 Safety Report 

66,279 RAD 001C 01/21/2009 PHH020091T00723 (PS) 764 Safety Report 

66,279 RAD 001C 01/15/2009 Letter authorizing FDA to refer to IND 66,279 in support of 763 Other 
IND filed by Dr. Talpaz, Ann Arbor, MI. (PS) 

66,279 RAD 001C 01/1512009 Letter authorizing FDA to refer to !NO 66,279 in support of 762 Other 
IND filed by Dr. Jochem H. Lorch, Dana Farber Cancer 
Institute, Boston, MA (PS) 

66,279 RAD 001C 01/14/2009 Letter authorizing FDA to refer to !ND 66,279 in support of 761 Other 
IND filed by Dr. Ma!X W. Kieran, Dana Farber Cancer 
Institute, Boston, MA (PS). 

66,279 RAD 001C 01/14/2009 PHH02008US15235; follow-up (PS) 760 Safety Report 

66,279 RAD 001C 01/13/2009 PHH02008TR15236; follow-up (PS) 759 Safety Report 

66,279 RAD 001C 01/09/2009 Letter authorizing FDA to refer to !ND 66,279 in support of 758 Other 
IND filed by Dr. Herbert Hurwitz, Duke University Medical 
Center, Durham, NC (PS) 

66,279 RAD 001C 01/09/2009 PHH02008TR15236; follow-up (PS) 757 Safety Report 

66,279 RAD 001C 01/08/2009 Letter authorizing FDA to refer to !ND 66,279 in support of 756 Other 
IND filed by Dr. Zev A. Weinberg, David Gerffen School of 
Me~icine at UCLA, Los Angeles, CA (PS). 

66,279 RAD 001C 01/07/2009 PHH02008US14020; follow-up (PS) 755 Safety Report 

66,279 RAD 001C 01/07/2009 PHH02008US15235 (PS) 754 Safety Report 

66,279 RAD 001C 01/07/2009 PHH02008DE11 094; follow-up (PS) 753 Safety Report 

66,279 RAD 001C 01/0512009 PHH02008TR15236 (PS) 752 Safety Report 
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66,279 RAD 001C 01/02/2009 PHH02008DE11982; follow-up (PS) 751 Safety Report 

66,279 RAD 001C 12/29/2008 PHH02008US13880; follow-up (PS) 750 Safety Report 

66,279 RAD 001C 12/26/2008 PHH02008CH13360; follow-up (PS) 749 Safety Report 

66,279 RAD 001C 12/26/2008 PHH02008CH13379; follow-up (PS) 748 Safety Report 

66,279 RAD 001C 12/18/2008 Letter authorizing FDA to refer to IND 66,279 in support of 746 General Correspondence 
an IND filed by Dr. Zev A. Weinberg, David Gerffen School 
of Medicine at UCLA, Los Angeles, CA (PS). 

66,279 RAD 001C 12/17/2008 Letter authorizing FDA to refer to IND 66,279 in support of 745 General Correspondence 
an IND filed by Dr. Merit H. Kirschbaum, City of Hope 
National Cancer Center, Duarte, CA. (PS) 

66,279 RAD 001C 12/16/2008 Studies 744 New Investigator 
CRAD001 L2401,CRAD001 N2201,CRAD001 L2201,CRADOO 
new investigator. (PS) 

66,279 RAD 001C 12/1512008 PHH02007US20875; follow-up (PS) 743 Safety Report 

66,279 RAD 001C 12/12/2008 PHH02008BE12855; follow-up (PS) 742 Safety Report 

66,279 RAD 001c· 12/10/2008 Revision to letter authorizing FDA to refer to IND 66,279 in 738 Other 
support of an IND filed by Dr. Bergsland, UCSF 
Comprehensive Cancer Center, San Francisco, CA (PS) 

66,279 RAD 001C 12/10/2008 Letter authorizing FDA to refer to IND 66,279 in support of 739 General Correspondence 
an IND filed by Dr. Gilad Arnie!, Baylor College of Medicine, 
Houston, TX (PS) 

66,279 RAD 001C 12/10/2008 Letter authorizing FDA to refer to IND 66,279 in support of 740 General Correspondence 
an IND filed by Dr. Jeremy Abramson, MD, Massachusettes 
General Hospital Cancer Center, Boston, MA (PS) 

66,279 RAD 001C 12/10/2008 PHH02008DE11094; follow-up (PS) 741 Safety Report 

66,279 RAD 001C 12/09/2008 PHH02008US14020; follow-up (PS) 736 Safety Report 

66,279 RAD 001C 12/09/2008 PHH02008DE11982 (PS) 737 Safety Report 

66,279 RAD 001C 12/0812008 PHH020081T09241; follow-up (PS) 735 Safety Report 

66,279 RAD 001C 12/0512008 PHH02008US14020 (PS) 734 Safety Report 

66,279 RAD 001C 12/04/2008 PHH02008US13880 (PS) 733 Safety Report 

66,279 RAD 001C 12/03/2008 The final internal meeting minutes from the DLBCL FDA end Other 
of phase U meeting to discuss a study in diffuse large B-cell 
lymphoma. (PS) 

66,279 RAD 001C 12/03/2008 PHH02008DE11491; follow-up (PS) 732 Safety Report 

66,279 RAD 001C 12/03/2008 Amendment No.2 to Protocol CRAD001L2201(PS). 731 Change In Protocol 

66,279 RAD 001C 12/02/2008 PHH020081T09241; follow-up (PS) 727 Safety Report 

66,279 RAD 001C 12/02/2008 PHH02008CH13360; follow-up (PS) 728 Safety Report 

66,279 RAD 001C 12/02/2008 PHH02008CH13379; follow-up (PS) 729 Safety Report 

66,279 RAD 001C 12/02/2008 PHH02008US14108 (PS) 730 Safety Report 

66,279 RAD 001C 11/26/2008 PHH02008CH13360; follow-up (PS) 725 Safety Report 

66,279 RAD 001C 11/26/2008 PHH02008CH13379; follow-up (PS) 726 Safety Report 
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66,279 RAD 001C 11/2512008 PHH02007 AU11574; follow-up (PS) 722 Safety Report 

66,279 RAD 001C 11/2512008 PHH020081T01481; follow-up (PS) 723 Safety Report 

66,279 RAD 001C 11/2512008 PHH020081T09241. (PS) 724 Safety Report 

66,279 RAD 001C 11/2112008 PHH02008TW11206; follow-up (PS) 720 Safety Report 

66,279 RAD 001C 11/21/2008 PHH02008DE11 094; follow-up (PS) 721 Safety Report 

66,279 RAD 001C 11/19/2008 PHH02008CH13379 (PS) 718 Safety Report 

66,279 RAD 001C 11/19/2008 PHH02008CH13360 (PS) 719 Safety Report 

66,279 RAD 001C 11/18/2008 PHH02008TW11206; follow-up (PS) 717 Safety Report 

66,279 RAD 001C 11/17/2008 PHH02008BE12855 (PS) 716 Safety Report 

66,279 RAD 001C 11/1412008 PHH02008DE11491; follow-up (PS) 715 Safety Report 

66,279 RAD 001C 11/1312008 Withdrawal request for special protocol assessment 714 General Correspondence 
submitted on April 7, 2008 (SN579) for protocol 
CRAD001M2301. (PS) 

66,279 RAD 001C 11/1312008 Email Withdrawal of SPA Submitted 20080417 Other 

66,279 RAD 001 C 11/1312008 PHH02008US12593; follow-up (PS) 713 Safety Report 

66,279 RAD 001C 11/1212008 Study CRAD001 L2401 change in protocol, amendment 2. 711 Change In Protocol 
(PS) 

66,279 RAD 001C 1111212008 Amendment No.3 to Protocol CRAD001C2116 (PS). 712 Change In Protocol 

66,279 RAD 001C 11111/2008 Email with FDA letter regarding pediatric studies attached. Other 

66,279 RAD 001C 11/11/2008 PHH020081T11948; follow-up (PS) 710 Safety Report 

66,279 RAD 001C 11110/2008 PHHY2008DE25330; follow-up (PS) 709 Safety Report 

66,279 RAD 001C 11110/2008 New Protocol CRAD001C2121 entitled •A randomized, 708 New Protocol 
open label, two-way crossover study investigating the 
relative bioavailability of a single 5 mg dose of everolimus 
administered as either 5x1 mg everolimus intact tablets or 
5x1 mg evero!imus tablets suspended in 30 mL of water to 
healthy subjects• (PS). 

66,279 RAD 001C 11/06/2008 Letter authorizing FDA to refer to !ND 66,279 in support of 706 Other 
an IND filed by Dr. Lipton, Milton S. Hershey Medial Center, 
Hershey, PA. (PS) 

66,279 RAD 001C 11/06/2008 PHH02008CA 11400; follow-up (PS) 707 Safety Report 

66,279 RAD 001C 11/0512008 Letter authorizing FDA to refer to IND 66,279 in support of 705 General Correspondence 
an IND filed by Dr. Glenn Kroog, Memorial Sloan-Kettering 
Cancer Center, NY. (PS) 

66,279 RAD 001C 11/0412008 Study CRAD001 L2401 new investigator. (PS) 704 New Investigator 

66,279 RAD 001C 10/29/2008 PHHY2008SG20428 follow-up (PS) 703 Safety Report 

66,279 RAD 001C 10/28/2008 Letter authorizing FDA to rater to IND 66,279 in support of 700 Ganerel Correspondence 
an IND filed by Dr. Garland, Arizona Cancer Center, 
Tuscan, AZ.. (PS) 

66,279 RAD 001C 10/28/2008 Letter authorizing FDA to refer to IND 66,279 in support of 701 Ganerel Correspondence 
an IND filed by Dr. Bergsland, UCSF Comprehensive 
Cancer Center, San Francisco, CA. (PS) 
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66,279 RAD 001C 10/28/2008 Letter authorizing. FDA to refer to IND 66,279 in support of 702 General Corraspondence 
an IND filed by Dr. George, Dana-Farber Cancer Institute, 
Boston, MA. (PS) 

66,279 RAD 001C 10/28/2008 PHH02008DE11 094 follow-up (PS) 698 Safety Report 

66,279 RAD 001C 10/28/2008 PHH02008DE12119 follow-up (PS) 699 Safety Report 

66,279 RAD 001C 10/27/2008 PHHY2008DE25330 (PS) 697 Safety Report 

66,279 RAD 001C 10127/2008 PHH02007US20875; follow-up (PS) 695 Safety Report 

66,279 RAD 001C 10/27/2008 PHH02008US12593 (PS) 696 Safety Report 

66,279 RAD 001C 10/24/2008 PHH02008DE11094 (PS) 694 Safety Report 

66,279 RAD 001C 10/21/2008 PHH02008DE12119 (PS) 693 Safety Report 

66,279 RAD 001C 10117/2008 E-mail from FDA. Conformation of Type A meeting (TC) on Other 
September 18, 2008 and follow-up questions. (PS) 

66,279 RAD 001C 1011612008 PHH020081T11948 (PS) 692 Safety Report 

66,279 RAD 001C 10/16/2008 E-mail to FDA regarding withdrawal of SPA for protocol Other 
CRAD001M2302. (PS) 

66,279 RAD 001C 1011512008 This corraspondence to the FDA is to withdrawal the 691 GeneraiCorraspondence 
request for special protocol assessment for study 
CRAD001M2302. (PS) 

66,279 RAD 001C 10/15/2008 New investigator to study CRAD001 L2401 and new 690 New Investigator 
investigator to study CRAD001 C2111. (PS) 

66,279 RAD 001C 10/14/2008 Email to/from the FDA regarding the pending letter for the Other 
PPSR. 

66,279 RAD 001C 10/14/2008 Email from/to the FDA regarding the meeting minutes of the Other 
September 18, 2008 Type A meeting. 

66,279 RAD 001C 10/14/2008 PHH02008DE11491 (PS) 688 Safety Report 

66,279 RAD 001C 10114/2008 PHH02007US00556; follow-up (PS) 689 Safety Report 

66,279 RAD 001C 10/10/2008 Novartis Pharmaceuticals Corporation hereby authorizes 687 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Dr. Matthew Fury, MD. (PS) 

66,279 RAD 001C 10/08/2008 PHH02008CA04926; follow-up (PS) 686 Safety Report 

66,279 RAD 001C 10/07/2008 Email from/to the FDA containing the word document of the Other 
. EoP2 questions. 

66,279 RAD 001C 10/03/2008 EOP2 briefing book for the meeting scheduled for 681 Briefing Book 
November 13, 2008. (PS) 

66,279 RAD 001C 10/03/2008 PHH02008AR00668; follow-up (PS) 685 Safety Report 

66,279 RAD 001C 10/02/2008 Novartis Pharmaceuticals Corporation hereby authorizes 684 Other 
the Food and Drug Administration to refer to IND 66279 for 
RAD001 (everolimus) in support of an Investigational New 
Drug Application (IN D) that will be filed by Kristin Zorn, M.D. 
(PS) 
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66,279 RAD 001C 10/02/2008 Novartis Phannaceuticals Corporation hereby authorizes 683 Other 
the Food and Drug Administration to refer to IND 66279 for 
RAD001 (everolimus) in support of an Investigational New 
Drug Application (IND) that will be filed by John D. 
Hainsworth, MD. (PS) 

66,279 RAD 001C 10/01/2008 Reference is made to the Letter of Authorization submitted 682 Other 
on September 1 0, 2008 (SN 667) to authorize the FDA to 
refer to IND 66,279 for RAD001 (everolimus) in support of 
an Investigational New Drug Application (IND) that will be 
filed by Dr. David R. Gandara. With this submission 
Novartis would like to correct, that the principal investigator 
for the above mentioned study is Dr. Randeep Sangha, MD. 
(PS) 

66,279 RAD 001C 09130/2008 PHH02008TW11206 (PS) 679 Safety Report 

66,279 RAD 001 C 09/3012008 PHH02008CA11400 (PS) 680 Safety Report 

66,279 RAD 001C 0912312008 PHH02008US1 0695;Follow-Up (PS) 678 Safety Report 

66,279 RAD 001 C 09/2312008 PHH02008DE10143;Follow-Up (PS) 677 Safety Report 

66,279 RAD 001C 09/19/2008 Email to/from the FDA regarding the Type A meeting Other 
scheduled for September 18,2008. 

66,279 RAD 001C 0911912008 PHH02008N001190;Follow-Up (PS) 675 Safety Report 

66,279 RAD 001C 09/1812008 PHHY2008JP20446;Follow-Up (PS) 674 Safety Report 

66,279 RAD 001C 09/1812008 PHHY2008SG20428 (PS) 673 Safety Report 

66,279 RAD 001C 09/17/2008 Email to/from the FDA regarding the pending PPSR. Other 

66,279 RAD 001C 0911612008 PHH02008US10695 (PS) 672 Safety Report 

66,279 RAD 001C 09/1212008 PHH01997FR03054 (PS) 671 Safety Report 

66,279 RAD 001C 09112/2008 Email from/to the FDA regarding the Type A meeting Other 
scheduled for September 18, 2008. 

66,279 RAD 001C 09111/2008 PHH01997N002602 (PS) 670 Safety Report 

66,279 RAD 001C 0911112008 Email from/to the FDA confinning the Type A meeting Other 
scheduled for September 18, 2008 and containing Novartis' 
follow-up questions. 

66,279 RAD 001C 09/1012008 PHH02008CA00612; follow-up (PS) 669 Safety Report 

66,279 RAD 001C 09110/2008 PHH02007US21124; follow-up (PS) 668 Safety Report 

66,279 RAD 001C 09110/2008 Email from/to the FDA confinning the EoP2 meeting Other 
scheduled for November 13, 2008. 

66,279 RAD 001C 09110/2008 Novartis Phannaceuticals Corporation hereby authorizes Other 
the Food and Drug Administration to refer to IND 66279 for 
RAD001(everolimus) in support of an Investigational New 
Drug Application (IND) that will be filed by David R. 
Gandara, MD. (PS) 

66,279 RAD 001 C 09/09/2008 Email from the FDA containing the FDA's preliminary Other 
responses to Novartis' questions submitted in the meeting 
request submitted dated July 14, 2008. 
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66,279 RAD 001 C 0910512008 New protocol RAD00102101 entitled: "A phase 1 open 666 New Protocol 
label/phase 2 randomized, double-blind, multicenter study 
investigating the combination of RADOOI and sorafenib 
(Nexavar) in patients with advanced hepatocellular 
carcinoma•. (PS) 

66,279 RAD 001 C 09/05/2008 Amendment No. 1 to protocol CRAD001 L2201. (PS) 665 Change In Protocol 

66,279 RAD 001 C 09/04/2008 PHH02007FR07389; follow-up (PS) 664 Safety Report 

66,279 RAD 001 C 09/03/2008 PHH02008DE10143 (PS) 663 Safety Report 

66,279 RAD 001 C 09/02/2008 PHH02007US21124;Follow-Up (PS) 660 Safety Report 

66,279 RAD 001C 09/02/2008 PHH02008FR08863;Follow-Up (PS) 661 Safety Report 

66,279 RAD 001 C 09/02/2008 PHH02008CY09722;Follow-Up (PS) 662 Safety Report 

66,279 RAD 001C 09/02/2008 Email to FDA following up on the pending SPAs for protocol Other 
M2301 (SEGA, submitted April7, 2008), and protocol 
M2302 (Angyomyolipoma, submitted May 1, 2008). 

66,279 RAD 001C 08/29/2008 Request for Type B meeting to seek the agency's advice on 659 Request for FDA Meeting 
the proposed development plan for RAD001 in patients with 
Diffuse Large B-Cell Lymphoma (DLBCL) and the 
acceptability of the design of the Phase Ill registration trial 
(Study CRAD001N2301), which will form the primary basis 
to support registration and approval of this indication. (PS) 

66,279 RAD 001C 08/28/2008 PHH02008CA04926;Follow-Up (PS) 657 Safety Report 

66,279 RAD 001 C 08/28/2008 PHH02008FR08863;Follow-Up (PS) 656 Safety Report 

66,279 RAD 001 C 08/28/2008 PHH02008US05802; follow-up (PS) 658 Safety Report 

66,279 RAD 001C 08127/2008 New investigator to study CRAD001 L2201 and 655 New Investigator 
CRAD001L2401. (PS) 

66,279 RAD 001 C 08/22/2008 At this time, Novartis is submitting an IND Amendment to 653 CMC Amendment 
provide updated Chemistry, Manufacturing and Controls 
infonnation for the drug product. An updated packaging site 
list is provided in this amendment. (PS) 

66,279 RAD 001 C 08/2212008 PHH02008AU08078;Follow-Up (PS) 654 · Safety Report 

66,279 RAD 001C 08119/2008 PHH02008CY09722;Follow-Up (PS) 652 Safety Report 

66,279 RAD 001C 08/1412008 New Investigator to Study CRAD001 L2201 (PS) 651 New Investigator 

66,279 RAD 001C 08/13/2008 Email to FDA informing them that the desk copies of the Other 
briefing documentation for the the Type A Meeting have 
been submitted. 

66,279 RAD 001C 07/31/2008 Novartis Pharmaceuticals Corporation hereby authorizes 650 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will ba filed 
by Michael K. Gibson, MD. (PS) 

66,279 RAD 001C 07/31/2008 Novartls Pharmaceuticals Corporation hereby authorizes 649 Other 
the Food and Drug Administration to rater to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Allan Lipton, MO. (PS} 

66,279 RAD 001C 07/31/2008 PHH02008US05802;Follow-Up (PS) 648 Safety Report 
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66,279 RAD 001C 0712812008 Fax FDA LETTER Informing Novartis that their meeting Other 
request dated July 14, 2008 has been granted. 

66,279 RAD 001C 07125/2008 PHH02008FR08382;Follow-Up (PS) 646 Safety Report 

66,279 RAD 001C 07122/2008 PHH02008FR08382;Follow-Up (PS) 645 Safety Report 

66,279 RAD 001C 07121/2008 PHH02008AU07680;Follow-Up (PS) 644 Safety Report 

66,279 RAD 001C 07/16/2008 PHH02008FR08382;Follow-Up (PS) 642 Safety Report 

66,279 RAD 001C 07/16/2008 PHH02008US07823; Follow-Up (PS) 643 Safety Report 

66,279 RAD 001 C 07/16/2008 Novartis Pharmaceuticals Corporation hereby authorizes 641 Other 
the Food and Drug Administration to refer to IND 66,279 
RADOOI (everolimus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
byDaniel Cho, MD. (PS) 

66,279 RAD 001C 07116/2008 Novartis Pharmaceuticals Corporation hereby authorizes 640 Other 
the Food and Drug Administration to refer to IND 66,279 
RADOOI (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Charles A. Coltman, Jr. M.D. (PS) • 

66,279 RAD 001C 07/14/2008 Request for Type A meeting to discuss the FDA's stance on 639 Request for FDA Meeting 
whether the requested protocol change to indude children 
under the age of 3 years is acceptable and to gain 
clarification on procedural aspects of a potential protocol 
change at this point in the SPA process. (PS) 

66,279 RAD 001C 07/10/2008 PHH02007FR09520;Follow-Up (PS) 638 Safety Report 

66,279 RAD 001C 07/0912008 PHH02008AU08078;Follow-Up (PS) 637 Safety Report 

66,279 RAD 001C 07/03/2008 PHH02007PL067n; Follow-Up (PS) 636 Safety Report 

66,279 RAD 001C 07/0312008 Email to FDA requesting advice on SPA submission on Other 
April 7, 2008, ~rial number 579. 

66,279 RAD 001C 07/03/2008 New Protocol to Study CRAD001 L2201 entitled A 635 New Protocol 
randomized, open label, multi-center phase II study to 
compere bevacizumab plus RAD001 versus interferon alfe-
2a plus bevacizumab for the first-line treatment of patients 
with metastatic clear cell carcinoma of the kidney. (PS) 

66,279 RAD 001C 07/0212008 PHH02008DE05923;Follow-Up (PS) 632 Safety Report 

66,279 RAD 001 C 07/0212008 PHH02008US07899;Follow-Up (PS) 631 Safety Report 

66,279 RAD 001C 07/0212008 PHH02007ES08365;Follow-Up (PS) 633 Safety Report 

66,279 RAD 001C 07/0212008 New Investigator to Study CRAD001C2324 (PS) 634 New Investigator 

66,279 RAD 001C 07/01/2008 PHH02008US07823;Follow-Up (PS) 630 Safety Report 

66,279 RAD 001C 06/30/2008 PHH02008US06493;Follow-Up (PS) 629 Safety Report 

66,279 RAD 001C 06/27/2008 PHH02008AU07680;Follow-Up (PS) 628 Safety Report 

66,279 RAD 001C 06126/2008 Amendment No. 1 to protocol CRAD001C2114. (PS) 626 Change In Protocol 

66,279 RAD 001 C 06/26/2008 PHH02008CA00612;Follow-Up (PS) 627 Safety Report 

66,279 RAD 001 C 06/24/2008 PHH02008CA00612;Follow-Up (PS) 625 Safety Report 

66,279 RAD 001C 06/20/2008 PHH02007FR03202;Follow-Up (PS) 624 Safety Report 
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66,279 RAD 001C 06/19/2008 PHH02008DE05923; Follow-Up (PS) 623 Safety Report 

66,279 RAD 001C 06/17/2008 New Investigator to Study CRAD001C2410 (PS) 622 New Investigator 

66,279 RAD 001C 06/16/2008 Novartis Phannaceuticals Corporation hereby authorizes 621 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Dr. Maysa M. Abu-Khalaf, M.D. (PS) 

66,279 RAD 001 C 06/13/2008 PHH02007US21124;Follow-Up (PS) 620 Safety Report 

66,279 RAD 001C 06/12/2008 PHH02008DE05923;Follow-Up (PS) 619 Safety Report 

66,279 RAD 001C 06/12/2008 PHH02008US04833;Follow-Up (PS) 618 Safety Report 

66,279 RAD 001C 06/10/2008 PHH02008DE05923;Follow-Up (PS) 616 Safety Report 

66,279 RAD 001C 06/10/2008 Amendment No. 1 to protocol CRAD001 L2401. (PS) 617 Change In Protocol 

66,279 RAD 001C 06/06/2008 This correspondence to the FDA contains a copy of the 613 General Correspondence 
original PPSR for RAD 001 submitted on February 19, 2007 
(SN 294), a copy of the revised PPSR submitted on August 
13, 2007 (SN 379), a copy of the publication 'Phase I Study 
of Everolimus in Pediatric Patients With Refractory Solid 
Tumors' (Fouladi M et al. (2007) J Clin Oncology ;25:4806-
4812) and a copy of the Novartis draft of a Written Request 
following the new template (provided via e-mail on June 02, 
2008). (PS) 

66,279 RAD 001C 06/06/2008 PHH02008US06493;Follow-Up (PS) 615 Safety Report 

66,279 RAD 001C 06/06/2008 PHH02008US01900;Follow-Up (PS) 614 Safety Report 

66,279 RAD 001C 06/06/2008 FDA LETTER Responding to Novartis' request for special Other 
protocol assessment submitted on May 1, 2008. 

66,279 RAD 001 C 06/0512008 Novartis Phannaceuticals Corporation hereby authorizes 612 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Richard M. Stone, M.D. (PS) 

66,279 RAD 001C 06/0312008 PHH02007DE20351 ;Follow-Up (PS) 611 Safety Report 

66,279 RAD 001 C 06/0212008 PHH02007FR14620;Follow-Up (PS) 610 Safety Report 

66,279 RAD 001C 06/02/2008 Email to FDA containing the new templated of the revised Other 
written request. 

66,279 RAD 001 C 05130/2008 PHH02008AR00668;Follow-Up (PS) 609 Safety Report 

66,279 RAD 001 C 05/29/2008 Novartis Phannaceuticals Corporation hereby authorizes 608 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Dr. Roberto Pili, M.D. (PS) 

66,279 RAD 001C 05/22/2008 This submission is in response to the FDA request received 605 Response to FDA Request 
on April17, 2008, requesting a list of all manufacturing and 
testing sites, their CFN/FEI numbers and contact person's 
infonnatlon, involved in the production of the clinical trial 
material for the treatment protocol CRAD001 L2401. (PS) 
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66,279 RAD 001C 0512212008 Novartis Phannaceuticals Corporation hereby authorizes 606 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
by Susan M. Chang, MD. (PS) 

66,279 RAD 001C 05122/2008 New investigator to study CRAD001C2116, 607 New Investigator 
CRAD001C2241, CRAD001C2410. (PS) 

66,279 RAD 001C 05109/2008 FDA LETTER lnfonning Novartis that they may proceed Other 
with the treatment protocol for use in patients with metastic 
carcinoma of the kidney who have progressed despite 
vascular endothelial growth factor receptor tyrosine kinase 
inhibitor therapy. 

66,279 RAD 001C 05109/2008 PHH02007FR14620;Follow-Up (PS) 604 Safety Report 

66,279 RAD 001 C 05109/2008 New investigators to study CRAD001C2324. (PS) 603 New Investigator 

66,279 RAD 001 C 05107/2008 Email to FDA responding to their fax dated May 6, 2008. Response to FDA Request 

66,279 RAD 001C 05107/2008 New investigators to study RAD001C2324. (PS) 601 New Investigator 

66,279 RAD 001C 05/07/2008 This correspondence to the FDA contains Novartis' 602 General Correspondence 
response to the FDA comments dated May 6, 2008 
regarding the infonned consent. (PS) 

66,279 RAD 001C 05/06/2008 Fax FDA LETTER Requesting infonnation regarding the Other 
lnfonned Consent submitted with the treatment protocol. 

66,279 RAD 001C 05106/2008 This correspondence to the FDA is to re-submit the trade 600 General Correspondence 
name Afinitor for trademark review in light of the upcoming 
NDA submission in the treatment of patients with advanced 
renal cell carcinoma. (PS) 

66,279 RAD 001 C 05106/2008 Email to FDA regarding the submission of the updated Other 
tradename review. 

66,279 RAD 001C 05105/2008 Email to FDA infonning them of Novartis' response to their Other 
comments on treatment protocol CRA001L2401 (FDA 
Faxes dated 23 and 29 April 2008). Also includes a copy of 
the draft protocol amendment. 

66,279 RAD 001C 05/01/2008 PHH02008DE03857; follow-up (PS) 597 Safety Report 

66,279 RAD 001C 05/01/2008 Email to FDA infonning them that Novartis has submitted Other 
the request for SPA for study CRAD001 M2302. Also 
providing the FDA with the names of three 3treating 
physicians of angiomyolipoma patients. 

66,279 RAD 001C 05101/2008 Request for special protocol assessment for study 598 Other 
CRAD001M2302. (PS) 

66,279 RAD 001 C 04/30/2008 PHEH2000US08591 ;Follow-Up (PS) 595 Safety Report 

66,279 RAD 001 C 04130/2008 PHH02008US04833; follow-up (PS) 596 Safety Report 

66,279 RAD 001 C 04/29/2008 New protocol CRAD001 N2201 entitled: 'An open-label, 592 New Protocol 
single-ann phase II study of RAD001 in patients with 
refractory mantle call lymphoma•. (PS) 

66,279 RAD 001 C 04/29/2008 PHH02008CA04926;Follow-Up (PS) 593 Safety Report 

66,279 RAD 001C 04/29/2008 PHH02008JP04055;Follow-Up (PS) 594 Safety Report 

66,279 RAD 001 C 04129/2008 Fax FDA LETTER Requesting additional infonnation on the Other 
treatment protocol submitted on March 26, 2008. 
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66,279 RAD 001C 04/28/2008 PHH02008US04833; Follow-Up (PS) 591 Safety Report 

66,279 RAD 001C 04/2512008 PHH020071T19720; Follow-Up (PS) 590 Safety Report 

66,279 RAD 001C 04/24/2008 Fax FDA LETTER Requesting additional clinical infonnation Other 
on the treatment protocol submitted March 26, 2008. 

66,279 RAD 001C 04/2312008 PHH02008US01900; follow-up (PS) 589 Safety Report 

66,279 RAD 001C 04/2312008 Fax to FDA responding to their April17, 2008 request for Response to FDA Request 
additional CMC infonnation. 

66,279 RAD 001 C 04/22/2008 PHH02008US04833 (PS) 587 Safety Report 

66,279 RAD 001 C 04/22/2008 PHH02008US04735 (PS) 586 Safety Report 

66,279 RAD 001C 04/22/2008 Amendment No.3 to protocol CRAD001J2101. (PS) 588 Change In Protocol 

66,279 RAD 001 C 04/22/2008 Email to FDA containing the new draft WR template for the Other 
PPSR submitted on August 13,2007, serial number 379. 

66,279 RAD 001C 04/21/2008 PHH020081T01481; follow-up (PS) 585 Safety Report 

66,279 RAD 001C 04/18/2008 PHH02008DE03857; follow-up (PS) 584 Safety Report 

66,279 RAD 001C 04/17/2008 Fax FDA LETTER Requesting additional CMC infonnation Other 
on the treatment protocol submitted March 26, 2008. 

66,279 RAD 001C 04/1512008 PHH02008JP04055 (PS) 583 Safety Report 

66,279 RAD 001C 04/1512008 HA meeting minutes of the April 3, 2008 Pre-NDA meeting FDA/Novartis Meeting Minu· 
between Novartis and the FDA to discuss the planned NDA 
for RAD011 for metastatic renal cell carcinoma ( mRCC) 
and advanced pancreatic neuroendocrine tumors ( pNET). 

66,279 RAD 001C 04/14/2008 Email to FDA containing the e-mail trail on the topic Special Other 
Protocol Assessment (SPA) for clinical study protocol 
CRAD001 M2301 entitled 'A randomized, double-blind, 
placebo-controlled study of RAD001 in the treatment of 
patients with subependyrnal giant cell astrocytomas (SEGA) 
associated with Tuberous Sclerosis Complex (TSC), and for 
clinical study protocol CRAD001 M2302 'A randomized, 
double-blind, placebo-controlled study of RAD0001 in the 
treatment of Angiomyolipomata in patients with either 

66,279 RAD 001C 04/14/2008 At this time Novartis is providing a CMC infonnation 582 CMC Amendment 
amendment to provide updated infonnation, manufacturing 
sites, stability programs and other CMC changes to the drug 
product. (PS) 

66,279 RAD 001C 04/11/2008 PHH02007FR18497; follow-up (PS) 581 Safety Report 

66,279 RAD 001C 04/08/2008 PHH020081T01481; follow-up (PS) 580 Safety Report 

66,279 RAD 001C 04107/2008 FDA and Novartis email correspondence. Novartis has Other 
submitted request for SPA on April 7, 20008; relevant to 
protocol CRAD001 M2301. Cover letter of this submission is 
appended (PS) 

66,279 RAD 001C 04/0712008 Protocol CRAD001M2301 request for SPA. (PS) 579 Other 

66,279 RAD 001 C 04/04/2008 Email correspondence to FDA regarding Pre-NDA meeting Other 
for RAD001 and providing electronic copies of the handouts 
which we brought to the meeting: the background slides to 
Novartis' follow- up questions, and the draft Table of 
Contents of the RADOO 1 aCTO (PS) 

66,279 RAD 001C 04/04/2008 PHH02008DE03857; follow-up (PS) 578 Safety Report 

Par Pharm., Inc. 
Exhibit 1002 

Page 529



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

66,279 RAD 001C 04/02/2008 FDA email with appended responses and comments, In 
preparation for Pre-NDA meeting of APril, 3 2008 (PS) 

66,279 RAD 001 c 04/02/2008 Email between FDA and Novartis related to outstanding 
CMC and Clinical questions and comments pertaining to 
discussion set for Pre-NDA meeting on April 3, 2008 (PS) 

66,2_79 RAD 001C 04/02/2008 FDA email providing a list of attendees for Pre-NDA meeting 
(PS) 

66,279 RAD 001C 03/31/2008 Email to FDA containing an updated list of Novartis 
participants for the Pre-NDA meeting scheduled on April 3, 
2008. 

66,279 RAD 001C 03/31/2008 Email from FDA regarding the revised FDA template letter 
and containing an updated PPSR template. 

66,279 RAD 001C 03/28/2008 Email to FDA containing the revised FDA template letter, 
with regard to the PPSR. 

66,279 RAD 001C 03128/2008 PHH02008DE03857 (PS) 

66,279 RAD 001C 03/27/2008 PHh02008US01990; follow-up (PS) 

577 

576 

66,279 RAD 001C 03/26/2008 Novartis Pharmaceuticals Corporation hereby authorizes 571 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Eileen O'Reilly, M.D. (PS) 

66,279 RAD 001C 03126/2008 Novartis Pharmaceuticals Corporation hereby authorizes 572 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Chong-Xian Pan, MD, PhD. (PS) 

66,279 RAD 001C 03/26/2008 Novartis Pharmaceuticals Corporation hereby authorizes 573 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
by Matthew I. Milowsky, MD. (PS) 

66,279 RAD 001C 03/26/2008 New protocol CRAD001L2401 entitled: "An open-label, 574 
multi-center, expanded access study of RAD001 in patients 
with metastatic carcinoma of the kidney who have 
progressed despite vascular endothelial growth factor 
receptor tyrosine kinase inhibitor therapy". (PS) 

66,279 RAD 001C 03/26/2008 Novaitis Pharmaceuticals Corporation hereby authorizes 575 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets In support of an 
Investigational New Drug Application (IN D) that will be filed 
by Jochen H. Lorch, M.D., M.S. (PS) 

66,279 RAD 001C 03/25/2008 PHH02007N019319 follow-up (PS) 

66,279 RAD 001C 03125/2008 PHH02007US21124 follow-up (PS) 

66,279 RAD 001 C 03/25/2008 Email to FDA responding to their request for an electronic 
copy of the request for trade name review, which was 
submitted on September 24,2007. 

570 

569 

66,279 RAD 001C 03/21/2008 Novartis Pharmaceticels Corporation hereby authorizes the 568 
Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an -
Investigational New Drug Application (IND) for treatment 
use in a single patient that will be filed by Dr. Shawn 
Glisson. (PS) 

Other 

Other 

Other 

Other 

Other 

Other 

Safety Report 

Safety Report 

Other 

Other 

Other 

New Protocol 

Other 

Safety Report 

Safety Report 

Response to FDA Request 

Other 
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66,279 RAD 001 C 03/20/2008 PHH02007US20563; follow-up (PS) 566 Safety Report 

66,279 RAD 001C 03120/2008 New investigator to study CRAD001C2242 and 567 New Investigator 
CRAD001C2325. New investigators to study 
CRAD001C2324. (PS) 

66,279 RAD 001C 03120/2008 Email to FDA regarding the submission of a treatment Other 
protocol intended to allow for expanded access to RAD001 
for the treatment of patients with metastatic renal cell 
carcinoma (mRCC) who have progressed despite VEGFr 
TKI therapy. 

. 66,279 RAD 001C 03/19/2008 Email to/from the FDA rega.rding the establishment of the Other 
secure e-mail. 

66,279 RAD 001C 03/18/2008 Email to FDA containing the cover letter for the Pre-NDA Other 
briefing book and the the briefing book amendment. 

66,279 RAD 001C 03/17/2008 PHH02007US21124;Follow-Up (PS) 565 Safety Report 

66,279 RAD 001 C 03/1312008 Email to the FDA containing an electronic copy of the Briefing Book 
amendment to the Pre-NDA Briefing book that was 
submitted on March 13, 2008. 

66,279 RAD 001C 03/13/2008 Email to the FDA containing questions regarding the . Other 
pending PPSR and pending pre-market evaulation of 
trademark. 

66,279 RAD 001C 03/1312008 This correspondence to the FDA contains an amendment to 564 General Correspondence 
the Pre-NDA briefing book for the April 3, 2008 Pre-NDA 
meeting. (PS) 

66,279 RAD 001C 03/1212008 PHH02008AU01363 (PS) 563 Safety Report 

66,279 RAD 001C 03/12/2008 Email to the FDA containing the Pre-NDA questions and Other 
cover letter, as well as the list of Novartis attendees for the 
meeting scheduled April 3, 2008. 

66,279 RAD 001 C 03/12/2008 Email to FDA regarding the planned SPAs for SEGa and Other 
AML studies. 

66,279 RAD 001 C 03/1 0/2008 Email to/from the FDA regarding the planned SPA for SEGA Other 
and AML studies and the delay until in submission. 

66,279 RAD 001C 03/07/2008 PHH02007US21124; follow-up (PS) 561 Safety Report 

66,279 RAD 001C 03/07/2008 PHH02007N019319; follow-up (PS) 562 Safety Report 

66,279 RAD 001 C 03/0512008 Briefing book for Pre-NDA meeting scheduled for April 3, 560 Briefing Book 
2008. (PS) 

66,279 RAD 001 C 03/0512008 Email to FDA informing them that the Pre-NDA briefing book Other 
was submitted on March 3, 2008. 

66,279 RAD 001 C 03/04/2008 Novertis Pharmaceuticals Corporation hereby authorizes 559 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Jennifer Chan, MD. (PS) 

66,279 RAD 001 C 03/0312008 PHH02008AR00668 (PS) 558 Safety Report 

66,279 RAD 001 C 02/28/2008 PHH02008US02416 (PS) 556 Safety Report 

66,279 RAD 001C 02/28/2008 PHH020081T01481; follow-up (PS) 557 Safety Report 

66,279 RAD 001C 02/27/2008 PHH020071T19720; follow-up (PS) 554 Safety Report 
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66,279 RAD 001C 0212612008 Amendment No.2 and 3 to protocol CRAD001C2111. (PS) 553 Change In Protocol 

66,279 RAD 001C 0212512008 PHH02007FR13915; follow-up (PS) 552 Safety Report 

66,279 RAD 001C 02/20/2008 PHH02007N019319; follow-up (PS) 548 Safety Report 

66,279 RAD 001C 02/20/2008 PHH020071T19720; follow-up (PS) 549 Safety Report 

66,279 RAD 001C 02/20/2008 PHH02007FR14001; follow-up (PS) 550 Safety Report 

66,279 RAD 001C 02/19/2008 PHH02008FR02098 (PS) 545 Safety Report 

66,279 RAD 001C 02/19/2008 PHH02007FR14620; follow-up (PS) 546 Safety Report 

66,279 RAD 001C 02/15/2008 Novartis is herewith providing the Statistical Analysis Plan 544 Other 
for protocol CRAD001 C2239 prior to data base lock. (PS) 

66,279 RAD 001C 02114/2008 Novartis Pharmaceuticals Corporation hereby authorizes 542 Other 
the Food and Drug Administration to refer·to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Sunil Sharma, MD. (PS) 

66,279 RAD 001C 02/14/2008 PHH02008US01900 (PS) 543 Safety Report 

66,279 RAD 001C 02/13/2008 Amendment No. 1 and 2 to protocol CRad001J2101. (PS) 540 Change In Protocol 

66,279 RAD 001C 02/13/2008 Amendment No.1 and 2 to protocol CRAD001C2116. (PS) 541 Change In Protocol 

66,279 RAD 001C 02/12/2008 PHH020081T01.481 (PS) 538 Safety Report 

66,279 RAD 001C 02/12/2008 New investigators to study CRAD001 C2324. (PS) 539 New Investigator 

66,279 RAD 001C 02/0812008 PHH02007FR17369; follow-up (PS) 536 Safety Report 

66,279 RAD 001C 02/0812008 PHH02007JP19109; follow-up (PS) 537 Safety Report 

66,279 RAD 001 C 02/0812008 Email to FDA informing them of Novartis' intent to submit General Correspondence 
SPAs for SEGA and AML studies. 

66,279 RAD 001C 02/07/2008 PHH02007FR14001; follow-up (PS) 534 Safety Report 

66,279 RAD 001C 02/07/2008 PHH02007FR13915 (PS) 535 Safety Report 

66,279 RAD 001 C 02/0612008 PHH020071T19720; follow-up (PS) 533 Safety Report 

. 66,279 RAD 001C 02/0612008 Email from/to the FDA regarding the Pre-NDA meeting Other 
request submitted on January 30, 2008. 

66,279 RAD 001C 02/0512008 PHBS2007BE07399; follow-up (PS) 532 Safety Report 

66,279 RAD 001C 01/31/2008 PHH02007FR18943; Follow-Up (PS) 529 Safety Report 

66,279 RAD 001C 01/31/2008 PHH02007N019319; Follow-Up (PS) 528 Safety Report 

66,279 RAD 001C 01/2812008 PHH02007FR18943; follow-up (PS) 524 Safety Report 

66,279 ,RAD 001C 01/2812008 PHH02007FR20512; follow-up (PS) 525 Safety Report 

66,279 RAD 001C 01/2812008 PHH02007FR18940; follow-up (PS) 526 Safety Report 

66,279 RAD 001C 01/2512008 PHH02007N019319; follow-up (PS) 523 Safety Report 

66,279 RAD 001C 01/23/2008 PHH02007DE20351 ;Follow-Up (PS) 520 Safety Report 

66,279 RAD 001C 01/23/2008 PHH020071T19720 (PS) 521 Safety Report 
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66,279 RAD 001C 01/2212008 PHH02007FR11090; follow-up (PS) 518 Safety Report 

66,279 RAD 001C 01/2212008 PHH02007FR12501; follow-up (PS) 519 Safety Report 

66,279 RAD 001C 01/21/2008 PHH02007US17617;Follow-Up (PS) 517 Safety Report 

66,279 RAD 001C 01/16/2008 PHH02007US20875;Fo!low-Up (PS) 516 Safety Report 

66,279 RAD 001C 01/15/2008 Novartis Pharmaceuticals Corporation hereby authorizes 515 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everollmus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
by Svetomir Markovic, MD, Ph.D. (PS) 

66,279 RAD 001C 01/09/2008 New investigator to study CRAD001 C2324 and new 514 New Investigator 
investigator to study CRAD001 C2325. (PS) 

66,279 RAD 001C 01/04/2008 PHH02007JP17929;Follow-Up (PS) 513 Safety Report 

66,279 RAD 001C 01/0412008 PHH02007US21124;Follow-Up (PS) 512 Safety Report 

66,279 RAD 001C 01/0212008 PHH02007FR18943;Follow~Up (PS) 510 Safety Report 

66,279 RAD 001C 01/0212008 PHH02007JP19109;Follow-Up (PS) 508 · Safety Report 

66,279 RAD 001C 01/0212008 PHH02007FR11090;Follow-Up (PS) 511 Safety Report 

66,279 RAD 001C 12127/2007 PHH02007US20563;Follow-Up (PS) . 507 Safety Report 

66,279 RAD 001C 12127/2007 PHH02007FR19560;Follow-Up (PS) 506 Safety Report 

66,279 RAD 001C 12124/2007 PHH02007DE20351 ;Follow-Up (PS) 504 Safety Report 

66,279 RAD 001C 12124/2007 PHH02007FR20512; Follow-Up (PS) 503 Safety Report 

66,279 RAD 001 C 12124/2007 PHH02007US13764;Follow-Up (PS) 505 Safety Report 

66,279 RAD 001C 12120/2007 This clinical information amendment contains updated 502 Clinical Information Amendr 
Investigator's Brochure, Edition 6, which replaces Edition 5. 
(PS) 

66,279 RAD 001C 12120/2007 PHH02007FR 19560;Follow-up (PS) 500 Safety Report 

66,279 RAD 001C 12120/2007 PHH02007DE20052;Follow-Up (PS) 501 Safety Report 

66,279 RAD 001C 12118/2007 PHH02007FR18943; follow-up (PS) 496 Safety Report 

66,279 RAD 001C 1211812007 PHH02007CA19062 (PS) 497 Safety Report 

66,279 RAD 001C 12118/2007 PHH02007DE20052 (PS) 499 Safety Report 

66,279 RAD 001C 12118/2007 New investigator to study CRAD001C2324, 498 New Investigator 
CRAD001C2325, CRAD001C2410. (PS) 

66,279 RAD 001C 12117/2007 PHH02007US06570 (PS) 495 Safety Report 

66,279 RAD 001C 12113/2007 PHH02007US17944; follow-up (PS) 493 Safety Report 

66,279 RAD 001C 12113/2007 PHH02007JP19109; follow-up (PS) 494 Safety Report 

66,279 RAD 001C 1211212007 PHBS2007TR02235;Follow-Up (PS) 492 SafEity Report 

66,279 RAD001C 12111/2007 · PHH02007FR19043; Follow-Up (PS) 490 Safety Report 

66,279 RAD 001C 12111/2007 PHH02007JP17929;Follow-Up (PS) 491 Safety Report 
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66,279 RAD 001C 12/10/2007 PHH02007FR19560 (PS) 488 Safety Report 

66,279 RAD 001C 12/10/2007 PHH02007FR18940 (PS) 487 Safety Report 

66,279 RAD 001C 12/10/2007 Amendment No.1 to protocol CRAD001C2241. (PS) 489 Change In Protocol 

66,279 RAD 001C 12/07/2007 PHH02007FR17914; follow-up (PS) 485 Safety Report 

66,279 RAD 001C 12/07/2007 This correspondence to the FDA is to inform them that Dr. 486 General Correspondence 
Myra Heme has changed her responsibilities and that, 
effective immediately, Sibylle Jennings will be the 
Regulatory Affairs contact for this IND. specifically for the 
request for orphan drug designation for RAD001 
(everolimus) for the treatment of renal carcinoma submitted 
October 8, 2007, Reference No. 07-2511, and for the 
request of orphan designation for RAD001 (everolimus) for 
treatment of patients with gastroanteropencreatlc 

66,279 RAD 001C 12106/2007 PHH02007FR18497; follow-up (PS) 480 Safety Report 

66,279 RAD 001C 12/06/2007 PHH02007N019319 (PS) 481 Safety Report 

66,279 RAD 001C 12/06/2007 PHH02007JP17929; follow-up (PS) 482 Safety Report 

66,279 RAD 001C 12/06/2007 PHH02007FR11090; follow-up (PS) 483 Safety Report 

66,279 RAD 001C 12/06/2007 New investigators to study CRAD001C2242, 484 New Investigator 
CRAD001C2324 and CRAD001C2325. (PS) 

66,279 RAD 001C 12/05/2007 PHH02007CA19062; follow-up (PS) 477 Response to FDA Request 

66,279 RAD 001C 12/0512007 PHH02000N008769 (PS) 478 Safety Report 

66,279 RAD 001C 12/0512007 PHH02007FR18943 (PS) 479 Safety Report 

66,279 RAD 001C 12/04/2007 PHH02007JP191 09 (PS) 475 Safety Report 

66,279 RAD 001C 12/04/2007 This correspondence to the FDA is to inform them that Dr. 476 General Correspondence 
Myra Heme has transferred responsibilities for this IND to 
Sibylle Jennings effective immediately. (PS) 

66,279 RAD 001C 11130/2007 New investigators to Study CRAD001C2242 and new 473 New Investigator 
Investigator to Study CRAD001 C2325. (PS) 

66,279 RAD 001C 1113012007 PHH02007TW16075 (PS) 472 Safety Report 

66,279 RAD 001 C 11130/2007 PHH02007CA19062 (PS) 471 

66,279 RAD 001C 11130/2007 New investigator to study CRAD001C2101 and new 474 New Investigator 
investigators to study CRAD001C2242. (PS) 

66,279 RAD 001C 11/29/2007 Novartis Pharmaceuticals Corporation hereby authorizes 469 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by John W. Sweetenham, MD. (PS) 

66,279 RAD 001C 11129/2007 PHH02006US22078; follow-up (PS) 470 Safety Report • 

66,279 RAD 001C 11/28/2007 PHH02007FR17369; follow-up (PS) 466 Safety Report 

66,279 RAD 001C 11128/2007 PHH02007US17617; follow-up (PS) 467 Safety Report 

66,279 RAD 001C 11/28/2007 PHH02007FR19043 (PS) 468 Safety Report 

66,279 RAD 001C 11127/2007 PHH02007CA19062 (PS) 465 Safety Report 
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66,279 RAD 001C 11/21/2007 PHH02007FR17914; follow-up (PS) 461 Safety Report 

66,279 RAD 001C 11/21/2007 PHH02007FR18497 (PS) 462 Safety Report 

66,279 RAD 001C 11/21/2007 PHH02007FR11090 (PS) 463 Safety Report 

66,279 RAD 001C 11/21/2007 Please note that this serial number is a request for Orphan 464 Other 
drug designation and was issued Orphan number 072541 
by the FDA and therefore can be located in REDI under this 
number not IND 66,279 as originally submitted. 

66,279 RAD 001C 11/20/2007 PHH02007FR03202; follow~up (PS) 460 Safety Report 

66,279 RAD 001C 11/15/2007 PHH02007ES08365; follow-up (PS) 459 Safety Report 

66,279 RAD 001C 11/12/2007 PHH02007JP17793; follow-up (PS) 458 Safety Report 

66,279 RAD 001C 11/09/2007 PHH02007FR17914 (PS) 454 Safety Report 

66,279 RAD 001C 11/09/2007 PHH02007JP17929 (PS) 455 Safety Report 

66,279 RAD 001C 11/09/2007 New investigator to study CRAD001 J21 01. (PS) 457 New Investigator 

66,279 RAD 001C 11/09/2007 New investigators to Study CRAD001C2242. (PS) 456 New Investigator 

66,279 RAD 001C 11/08/2007 PHH02007AU14332; follow-up (PS) 452 Safety Report 

66,279 RAD 001C 11/08/2007 PHH02007US17944 (PS) 453 Safety Report 

66,279 RAD 001C 11/07/2007 PHH02007CA15784; follow-up (PS) 451 Safety Report 

66,279 RAD 001C 11/05/2007 PHH02007US17617 (PS) 449 Safety Report 

66,279 RAD 001C 11/05/2007 PHH02007ES08365; follow-up (PS) 450 Safety Report 

66,279 RAD 001C 11/02/2007 PHH02007US12809; follow-up (PS) 448 Safety Report 

66,279 RAD 001C 11/01/2007 PHH02007SE15401; follow-up (PS) 447 Safety Report 

66,279 RAD 001C 10/30/2007 PHH02007FR17369 (PS) 445 Safety Report 

66,279 RAD 001C 10/30/2007 PHH02007JP17793 (PS) 446 Safety Report 

66,279 RAD 001C 10/24/2007 PHH02007FR03202 FOLLOW-UP (PS) 442 Safety Report 

66,279 RAD 001C 10/24/2007 PHH02007CA17142 (PS) 443 Safety Report 

66,279 RAD 001C 10/18/2007 PHH02007FR03202 folow-up (PS) 440 Safety Report 

66,279 RAD 001C 10/18/2007 New investigators to Study CRAD001C2325. (PS) 441 New Investigator 

66,279 RAD 001C 10118/2007 Novartls Pharmaceuticals Corporation hereby authorizes 439 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
by John D. Hainsworth. (PS) 

66,279 RAD 001C 10/17/2007 PHH02007US13977;Follow-Up (PS) 438 Safety Report 

66,279 RAD 001C 10116/2007 PHH02007US12809; Follow-Up (PS) 437 Safety Report 

66,279 RAD 001C 10/15/2007 PHH02007CA15784; follow-up (PS) 436 Safety Report 

66,279 RAD 001C 10/12/2007 PHH02007US16146 (PS) 434 Safety Report 

66,279 RAD 001C 1011212007 PHH02007FR0302; follow-up (PS) 435 Safety Report 
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66,279 RAD 001C 10110/2007 PHH02007FR03202; follow-up (PS) 433 Safety Report 

66,279 RAD 001C 10/09/2007 PHH02007DE15860 (PS) 432 Safety Report 

66,279 RAD 001C 10/08/2007 PHH02007US13977 (PS) 431 Safety Report 

66,279 RAD 001 C 1 0/08/2007 PHH02007US15872; follow-up (PS) 430 Safety .Report 

66,279 RAD 001C 10/05/2007 PHH02007US13764;Follow-Up (PS) 429 Safety Report 

66,279 RAD 001C 10/04/2007 PHH02007CA 15784;Follow-Up (PS) 428 Safety Report 

66,279 RAD 001C 10/04/2007 PHH02007US15872;Follow-Up (PS) 427 Safety Report 

66,279 RAD 001C 10/0312007 PHH02007US12809 (PS) 426 Safety Report 

66,279 RAD 001C 10/0212007 Email to FDA containing the draft slides for the EoP2 Other 
meeting to discuss development in TSC (SEGA + AML). 

66,279 RAD 001C 10/0212007 Novartis meeting minutes on October 2, 2007. Type EOP2 FDA/Novartis Meeting Minu· 
meeting, to discuss proposed trials for TSC and sponsor's 
questions. (PS) 

66,279 RAD 001C 09/28/2007 PHH02004BE07879; follow-up (PS) 423 Safety Report 

66,279 RAD 001C 09/28/2007 Amendment No.4 to protocol CRAD001C2111 (PS) Change In Protocol 

66,279 RAD 001 C 09/28/2007 This correspondence to the FDA is to correct the IND 425 General Correspondence 
number listed on box 6 of the 1571. (PS) 

66,279 RAD 001C 09/27/2007 PHH02007FR03202; follow-up (PS) 422 Safety Report 

66,279 RAD 001 C 09126/2007 Email to FDA containing a word document of questions Other 
posed in the briefing book. 

66,279 RAD 001C 09/26/2007 Email to FDA containing the revised FDA template letter. Other 

66,279 RAD 001 C 0912512007 Email to FDA containing the documentation sent to the FDA Other 
requesting Tradename Review for RAD001. 

66,279 RAD 001 C 0912512007 PHH02007AU14332; follow-up (PS) 419 Safety Report 

66,279 RAD 001C 0912512007 PHH02007SE15401 (PS) 420 Safety Report 

66,279 RAD 001 c 09125/2007 Novartis Pharmaceuticals Corporation hereby authorizes 421 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Mary-Ellen Taplin, MD (PS) 

66,279 RAD 001C 09/24/2007 At this time, Novartis is submitting documentation to the 418 General Correspondence 
Oncology Division in support of the current strategy of two 
brand names for the active ingredient everolimus for the 
transplant and oncology indications. Novartis is hereby 
requesting pre-market evaluation of the trademark 
AFINITOR. (PS) 

66,279 RAD 001C 09/21/2007 PHH02007A!J14332 (PS) 417 Safety Report 

66,279 RAD 001C 09/20/2007 PHH02007USOn88; follow-up (PS) 415 Safety Report 

66,279 RAD 001C 09/20/2007 PHH02007 AU11574; follow-up (PS) 416 Safety Report 

66,279 RAD 001C 09/19/2007 PHH02007ES08365; follow-up (PS) 414 Safety Report 

66,279 RAD 001C 09/18/2007 PHH02007FR14001; follow-up (PS) 412 Safety Report 
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66,279 RAD 001C 09/1812007 PHH02007FR14620 (PS) 413 Safety Report 

66,279 RAD 001C 09/17/2007 Email from FDA containing the FDA letter informing Novartis Other 
of the FDA's formal written request. 

66!279 RAD 001C 09/14/2007 New investigators to Study CRAD001 C2242, 411 New Investigator 
CRAD001C2325 and new investigator to Study 
CRAD001 C2324. (PS) 

66,279 RAD 001C 09/13/2007 PHH02004BE07879; follow-up (PS) 410 Safety Report. 

66,279 RAD 001C 09/12/2007 Email to/from the FDA regarding the due date for the PPSR. Other 

66,279 RAD 001C 09/11/2007 PHH02007FR14001; follow-up (PS) 409 Safety Report 

66,279 RAD 001C 0911012007 PHH02004US12965; follow-up (PS) 408 Safety Report 

66,279 RAD 001C 09/10/2007 FDA LETTER responding to serial number 368, SPA Other 
submitted on July 26,2007. 

66,279 RAD 001C 09/07/2007 PHH02004BE07879; follow-up (PS) 407 Safety Report 

66,279 RAD 001C 09106/2007 PHH02007BE13048; follow-up (PS) 401 Safety Report 

66,279 RAD 001C 09/06/2007 PHH02007BE12170; follow-up (PS) 402 Safety Report 

66,279 RAD 001C 09/06/2007 Novartis Pharmaceuticals Corporation,hereby authorizes 406 Other 
the Food and Drug Administration to rater to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Vassiliki Papadimitrakopoulou. (PS) 

66,279 RAD 001 C 09/06/2007 Novartis Pharmaceuticals Corporation hereby authorizes 403 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Suleiman Alfred Massarweh (PS) 

66,279 RAD 001C 09/06/2007 Novartis Pharmaceuticals Corporation hereby authorizes 404 Other 
the Food and Drug Administration to refer to INO 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Shanthi Marur, MD. (PS) 

66,279 RAD 001C 09/06/2007 Novartis Pharmaceuticals Corporation hereby authorizes 405 Safety Report 
the 'Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Bo Lu, MD, Ph.D. (PS) · 

66,279 RAD 001C 09/05/2007 PHH02007FR14001 (PS) 400 

66,279 RAD 001C 08131/2007 PHH02007US11543;Follow-Up (PS) 399 Safety Report 

66,279 RAD 001C 08130/2007 PHH02004BE07879;Follow-Up (PS) 398 Safety Report 

66,279 RAD 001C 08/2812007 PHH02007FR10519;Follow-Up (PS) 397 Safety Report 

66,279 RAD 001C 08127/2007 PHH02007US11397;Follow-Up (PS) 396 Safety Report 

66,279 RAD 001C 08123/2007 PHH02007BE 13048;Follow-Up (PS) 394 Safety Report 

66,279 RAD 001C 08123/2007 PHH02007FR10519;Follow-Up (PS) 393 Safety Report 

66,279 RAD 001C 08121/2007 PHH02007FR09520;Follow-Up (PS) 391 Safety Report 
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66,279 RAD 001C 08121/2007 This correspondence to the FDA is to submit the December 392 General Correspondence 
22, 20061etter and amendment 1 of the protocol 
CRAD001C2325. (PS) 

66,279 RAD 001C 08/20/2007 Email from FDA approving the compassionate use request. Other 

66,279 RAD 001C 08/20/2007 PHH02007BE 12170;Follow-Up (PS) 388 Safety Report 

66,279 RAD 001C 08/17/2007 PHH02007BE13048;Follow-Up (PS) 386 Safety Report 

66,279 RAD 001C 08/17/2007 PHH02007AU11574;Follow-Up (PS) 387 Safety Report 

66,279 RAD 001C 08/16/2007 PHH02007FR 12501; Follow-Up (PS) 384 Safety Report 

66,279 RAD 001C 08/15/2007 PHH02007US09880;Follow-Up(PS) 383 . Safety Report 

66,279 RAD 001C 08/1512007 PHH020071T12077;Follow-Up (PS) 381 Safety Report 

66,279 RAD 001C 08/15/2007 PHH02007FR10519;Follow-Up (PS) 382 Safety Report 

66,279 RAD 001C 08/14/2007 Attached please find a copy of documentation sent via email 380 General Correspondence 
to Ms. Dotti~ Pease on August 13, 2007 in support of a. 
request for Compassionate Use of RAD001 (in combination 
with bevacizumab) for a single patient diagnosed with 
advanced carcinoid cancer in November 2006. The patient 
in question, is being treated by Seth Cohen, MD at . 
Monmouth Medical Center in Long Branch, NJ. (PS) 

66,279 RAD 001C 08/13/2007 Proposed Pediatric Study Request submitted for the 379 Other 
treatment of patients with refractory brain and 
musculoskeletal cancers (PS) 

66,279 RAD 001C 08/10/2007 PHH02007FR1250.1 ;Follow-Up (PS) 377 Safety Report 

66,279 RAD 001C 08/10/2007 PHH02004BE07879;Follow-Up (PS) 378 Safety Report 

66,279 RAD 001C 08/07/2007 PHH02007BE12170;Follow-Up (PS) 376 Safety Report 

66,279 RAD 001C 08/06/2007 New investigators to Study CRAD001C2241 and 375 New Investigator 
CRAD001C2325 and new investigator to Study 
CRAD001C2242 and CRAD001C2116 (PS) 

66,279 RAD 001C 08/03/2007 PHH02007FR09520;Follow-Up (PS) 374 Safety Report 

66,279 RAD 001C 08/02/2007 Email to the FDA responding to their request for a word Other 
document detailing the original questions asked of FDA with 
CRAD001C2325 SPA. 

66,279 RAD 001C 08/02/2007 PHH02007US11543;Follow-Up (PS) 373 Safety Report 

66,279 RAD 001C 08/01/2007 . PHH02007FR03202;Follow-Up (PS) 372 Safety Report 

66,279 RAD 001C 08/01/2007 Email from/to the FDA regarding the electronic version of Other 
the IRC. 

66,279 RAD 001C 07/31/2007 PHH02007PL06777; follow-up (PS) 370 Safety Report 

66,279 RAD 001C 07/31/2007 PHH020071T12077 (PS) 371 Safety Report 

66,279 RAD 001C 07/31/2007. PHH02007US04089; follow-up (PS) 369 Safety Report 

66,279 RAD 001C 07/30/2007 Email to/from the FDA regarding the FDA request for Response to FDA Request 
additional information on the PPSR. 

66,279 RAD 001C 07/27/2007 Email to/from the FDA regarding serial number 368, SPA Other 
submitted on July 26,2007. 
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66,279 RAD 001C 07/26/2007 PHH02007US07788; follow-up (PS) 366 Safety Report 

66,279 RAD 001C 07/26/2007 Novartis Phannaceuticals Corporation hereby authorizes 367 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everollmus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
by Sandy·Srinivas, MD (PS) 

66,279 RAD 001C 07/26/2007 Amendment No. 2 to SPA, Protocol CRAD001C2325 (PS) 368 Change In Protocol 

66,279 RAD 001C 07/25/2007 FDA LETTER lnfonning Novartis that the FDA is unable to Other 
issue a written request based on the February 19, 2007, 
Pediatric study request 

66,279 RAD 001C 07/24/2007 PHH02007US07788 (PS) 365 Safety Report 

66,279 RAD 001C 07/24/2007 PHH02007US11543 (PS) 364 Safety Report 

66,279 RAD 001C 07/2312007 This correspondence to the FDA is regarding the written 363 General Correspondence 
request and as to whether or not the FDA has any 
infonnation as to the status of the PPSR. (PS) 

66,279 RAD 001C 07/20/2007 PHH02007US11397; follow-up (PS) 362 Safety Report 

66,279 RAD 001C 07/17/2007 Email to FDA regarding the meeting package for the August Other 
14, 2007 meeting. 

66,279 RAD 001C 07/17/2007 Resubmission of protocol CRAD001C2324 for Special 361 Other 
Protocol Assessment (PS) 

66,279 RAD 001C 07/17/2007 PHH02007US11397 (PS) 360 Safety Report 

66,279 RAD 001C 07/16/2007 Briefing book for Type B meeting which is scheduled for 359 Briefing Book 
August 14, 2007 to discuss the plan for development and 
registration (sNDA) of RAD001 in patients with 
subependymal giant cell astrocytomas (SEGA) and 
angiomyolipoma (AML) associated with either tuberous 
sclerosis complex (TSC) or sporadic 
lymphangioleiomyomatosis (LAM). (PS) 

66,279 RAD 001C 07/11/2007 Email to/from the FDA regarding the May 31, 2007 meeting Request for FDA Meeting 
request. 

66,279 RAD 001C 07/11/2007 PHRM2007FR01778 (PS) 358 Safety Report 

66,279 RAD 001C 07/09/2007 PHH02007ES08365;Follow-Up (PS) 356 Safety Report 

66,279 RAD 001 C 07/09/2007 PHH02007PL06777;Follow-Up (PS) 357 Safety Report 

66,279 RAD 001 C 07/03/2007 New protocol CRAD001C2118 entitled: "A blinded, 353 New Protocol 
randomized, placebo and active controlled, single-dose 
crossover study to investigate the effect of RAD001 on 
cardiac intervals in healthy volunteers" (PS) 

66,279 RAD 001C 07/03/2007 New investigator to Study CRAD001 C211, 354 New Investigator 
CRAD001C2241, CRAD001C2325 and CRAD001J2101 
(PS) 

66,279 RAD 001C 07/03/2007 PHH02005US14500. (PS) 355 Safety Report 

66,279 RAD 001C 0612512007 PHH02007US09880;Follow-Up (PS) 352 Safety Report 

66,279 RAD 001 C 06/21/2007 PHH02007PL06777;Follow-Up (PS) 351 Safety Report 

66,279 RAD 001C 06/21/2007 PHH02007FR07389;Follow-Up (PS) 350 Sa~ty Report 

Par Pharm., Inc. 
Exhibit 1002 

Page 539



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

66,279 RAD 001 C 06/20/2007 Email from/to FDA containing Novartis' draft questions and Other 
concept protocol to help facilitate the FDA's review of 
Novertis' meeting request. 

66,279 RAD 001 C 06/19/2007 PHBS2007BE07399;Follow-Up (PS) 348 Safety Report 

66,279 RAD 001 C 06/13/2007 TELECON with FDA to discuss the email received on June Memo of Record (telephone 
12, 2007 from Dottie Pease. report) 

66,279 RAD 001 C 06/1312007 PHH02007FR07389;Follow-Up (PS) 347 Safety Report 

66,279 RAD 001C 06/12/2007 Email from FDA regarding the meeting request submitted on Other 
May 31,2007. 

66,279 RAD 001 C 06/08/2007 FDA LETTER Responses to serial number 320, for a Other 
special clinical protocol assessment submitted on April 30, 
2007. 

66,279 RAD 001C 06/07/2007 PHH02006US22078;Follow-Up (PS) 346 Safety Report 

66,279 RAD 001 C 0610612007 PHH02007PL06777; Follow-Up (PS) 345 Safety Report 

66,279 RAD 001 C 06/06/2007 Novartis Pharmaceuticals Corporation hereby authorizes 343 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by Scott K. Kuwada, MD (PS) 

66,279 RAD 001C 06/06/2007 Novartis Pharmaceuticals Corporation hereby authorizes 344 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IND) that will be filed 
by James C. Yao, MD (PS) 

66,279 RAD 001C 06/05/2007 PHH02006US22078; Follow-Up (PS) 341 Safety Report 

66,279 RAD 001C 06/0512007 PHBS2007BE07399;Follow-Up (PS) 342 Safety Report 

66,279 RAD 001C 06104/2007 New investigator to Study CRAD001 C2240 and new 340 New Investigator 
. investigators to Study CRAD001C2325 (PS) 

66,279 RAD 001C 05131/2007 Novertis hereby is formally requesting a Type B meeting 339 Request for FDA Meeting 
with the Division of Oncology Drug Products to discuss the 
development plan and registration strategy for RAD001 
(everolimus) in Tuberous Sclerosis Complex (TSC) and 
sporadic lymphangioleiomyomatosis (LAM). (PS) 

66,279 RAD 001C 0513012007 Email from FDA containing the FDA responses to Novartis' Other 
questions for the SPA meeting scheduled for June 7, 2007 

66,279 RAD 001 C 05130/2007 Email to FDA confirming that Novartis would still like to have Other 
the scheduled meeting on June 7, 2007 

66,279 RAD 001 C 0513012007 PHH02007ES08365;Fotlow-up (PS) 338 Safety Report 

66,279 RAD 001 C 0512512007 PHH02007PL06777;Follow-up (PS) 337 Safety Report 

66,279 RAD 001 C 0512412007 Novartis Pharmaceuticals Corporation hereby authorizes 335 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
by Ravi D Rao, M.B.B.S (PS) 

66,279 RAD 001C 0512412007 New investigator to Study CRAD001 C2114 and 336 New Investigator 
CRAD001C2116 and new investigators to Study 
CRAD001C2242 and CRAD001C2325 (PS) 
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66,279 RAD 001C 0512312007 Email to FDA responding to their request for a completed Response to FDA Request 
template summarizing information from PPSR submitted to 
FDA on Feb 15, 2007. 

66,279 RAD 001C 05123/2007 PHBS2007BE07399; Follow-up (PS) 334 Safety Report 

66,279 RAD 001C 05122/2007 PHH02007PL06777; follow-up (PS) 333 Safety Report 

66,279 RAD 001C 05121/2007 Novartis Pharmaceuticals Corporation hereby authorizes 332 Other 
the Food and Drug Administration to refer to IND 66,279 
RAD001 (everolimus) Tablets in support of an 
Investigational New Drug Application (IN D) that will be filed 
by Jann N. Saritaria, M.D. (PS) 

66,279 RAD 001 C 05/18/2007 PHH02007FR07389; Follow-up (PS) 331 Safety Report 

66,279 RAD 001C 05118/2007 PHRM2007FR01407;Follow-up (PS) 330 Safety Report 

66,279 RAD 001C 05118/2007 PHBS2007BE07399;Follow-up (PS) 329 Safety Report 

66,279 RAD 001C 05116/2007 PHH02006US11747; follow-up (PS) 328 Safety Report 

66,279 RAD 001 C 05/1512007 PHBS2007BE07399 (PS) 327 Safety Report 

66,279 RAD 001 C 0511512007 New investigators to Study CRAD001 C2116, 326 New Investigator 
CRAD001J2101, CRAD001C2240 and CRAD001C2325 
(PS) 

66,279 RAD 001C 05109/2007 PHH02007FR07389 (PS) 325 Safety Report 

66,279 RAD 001C 05/08/2007 Email to FDA containing the questions for the June 7, 2007 Other 
meeting. 

66,279 RAD 001C 05108/2007 Email to FDA regarding the EOP2 meeting request and Request for FDA Meeting 
briefing book (ES) 

66,279 RAD 001C 05108/2007 PHH02007DE07018 (PS) 323 Safety Report 

66,279 RAD 001C 05108/2007 Briefing book for Type A meeting which is scheduled for 324 Briefing Book 
June 7, 2007 (PS) 

66,279 RAD 001C 0510312007 PHH02007PL067n (PS) 322 Safety Report 

66,279 RAD 001C 05102/2007 New investigator to Study CRAD001 C2325 (PS) 321 New Investigator 

66,279 RAD 001C 04/27/2007 Request for Special Protocol Assessment for study 320 Other 
CRAD001C2324 (PS) 

66,279 RAD 001C 04/2312007 PHH02007DE03665; follow-up (PS) 319 Safety Report 

66,279 RAD 001C 04/20/2007 Email from FDA with a tentative meeting date for April 16, Other 
2007 meeting request. 

66,279 RAD 001 C 0412012007 New investigator to Study CRAD001C2239 and 318 New Investigator 
CRAD001C2325. New Investigators to Study 
CRAD001 C2240 and CRAD001 C2241 (PS) 

66,279 RAD 001 C 04/18/2007 Email from FDA Informing Novartis that the submiSsion Other 
does not qualify for an SPA since the study has already 
started. 

66,279 RAD 001 C 04/16/2007 Email to the FDA regarding the dates of the FDA letters Other 
received containing their feedback on the SPA for 
CRAD001C2240. 

66,279 RAD 001 C 04/16/2007 Request for Type A meeting to discuss the Special Protocol 317 Request for FDA Meeting 
Assessment Clinical Protocol CRAD001C2239 (PS) 
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66,279 RAD 001C 04/13/2007 New protocol CRaD001C2410 entitled: ftA Pilot Multicenter 316 New Protocol 
Phase 1/11 Trial of RAD001 in patients with Recurrent 
Glioblastoma Multiforme• (PS) 

66,279 RAD 001C 04111/2007 PHH02007US00556; follow-up (PS) 315 Safety Report 

66,279 RAD 001C 04/09/2007 Novartis Pharmaceuticals Corporation authorizes the FDA 314 General Correspondence 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IN D) 
thatwill be filed by Walter Stadler, MD (PS) 

66,279 RAD 001C 04/09/2007 General correspondence to the FDA to provide darity General Correspondence 
around recent communications that have a significant 
impact on Novartis' development planning while continuing 
to work within the regulatory framework of 21 CFR 312 (PS) 

66,279 RAD 001C 04/03/2007 PHH02007US4089; follow-up (PS) 313 Safety Report 

66,279 RAD 001 C 03130/2007 Email response to FDA's request for an electronic copy of Response to FDA Request 
the final signed version of the Independent Radiological 
Review Charter for Protocol CRAD001C2240 which 
incorporates the FDA's feedback received via fax on 
December 7, 2006. 

66,279 RAD 001C 03130/2007 Email to FDA regarding the final signed IRC for Response to FDA Request 
CRAD001C2240. 

66,279 RAD 001C 03/30/2007 PHH02007US05182 (PS) 312 Safety Report 

66,279 RAD 001C 03/27/2007 PHH02006US20476;Follow-up (PS) 311 Safety Report 

66,279 RAD 001 C 03/26/2007 Study CRAD001 C2239, CRAD001 C2240 new investigators 310 New Investigator 
and Study CRAD001 C2241 New investigator (PS) 

66,279 RAD 001C 03119/2007 New investigators to Study CRAD001C2240 and new 309 New Investigator 
investigator to Study CRAD001 C2325 (PS) 

66,279 RAD 001 C 03/1512007 PHH02007US04089; follow-up (PS) 307 Safety Report 

66,279 RAD 001C 03115/2007 PHH02.007CA02219; follow-up (PS) 308 Safety Report 

66,279 RAD 001C 03/14/2007 PHH02007US04215 (PS) 306 Safety Report 

66,279 RAD 001C 03113/2007 PHH02007US04089 (PS) 305 Safety Report 

66,279 RAD 001C 03/12/2007 FDA LETTER Comments on the December 20, 2006, serial Other 
number 267 SPA and January 25, 2007, serial number 280 
amendment. 

66,279 RAD 001 C 0310812007 Amendment No.1 to SPA Protocol CRAD001C2240 (PS) 304 Change In Protocol 

66,279 RAD 001 C 03/08/2007 New investigator to Study CRAD001C2239 and 303 New Investigator 
CRAD001C2240. New investigators to Study . 
CRAD001C2325 (PS) 

66,279 RAD 001 C 03107/2007 PHH02007DE03665 (PS) 302 Safety Report 

66,279 RAD 001C 02/28/2007 PHH02008FR02098; follow-up (PS) 555 Safety Report 

66,279 RAD 001C 02/26/2007 Novartis Pharmaceuticals Corporation authorizes the FDA 298 Other 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IN D) 
that will be filed by Dr, Ana Maria Gonzalez-Angulo, M.D. 
(PS) 
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66,279 RAD 001C 02126/2007 Novartis Pharmaceuticals Corporation authorizes the FDA 299 Other 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IND) 
that will be filed by Bert O'Neil, M.D. (PS) 

66,279 RAD 001 C 02126/2007 Novartis Pharmaceuticals Corporation authorizes the FDA 300 Other 
to raferto IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IND) 
that will be filed by Srdan Verstovsek, M,D., Ph.D. (PS) 

66,279 RAD 001C 0212612007 Novartis Pharmaceuticals Corporation authorizes the FDA 301 Other 
to raferto IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IND) 
that will be filed by Johanna Bendall, M.D. (PS) 

66,279 RAD 001 C 0212212007 FDA LETTER Responses to the November 6, 2006, serial Other 
number 252, request for SPA. 

66,279 RAD 001 C 02/22/2007 PHH02007CA02219; follow-up (PS) 296 Safety Report 

66,279 RAD 001 C 02/2212007 This Annual report covers the period December 25, 2005 297 Annual Report 
through December 24, 2006 (PS) 

66,279 RAD 001 C 02120/2007 Email from FDA responding to Novartis' question regarding Other 
the PPSR being submitted. 

66,279 RAD 001C 02/1912007 Proposed Pediatric Study Request submiited for the 294 Other 
treatment of refractory cancers in a pediatric papulation 
(ages 3-16) (Protocol No. CRAD001C2244) (PS) 

66,279 RAD 001C 02/19/2007 New investigators to Study CRAD001 C2114, 295 New Investigator 
CRAD001C2240 and CRAD001C2241 (PS) 

66,279 RAD 001C 02/19/2007 This annual report covers the period November 27,2006 547 Annual Report 
through November26, 2007. (PS) 

66,279 RAD 001C 02/1512007 PHBS2006AT07989; follow-up (PS) 293 Safety Report 

66,279 RAD 001C 02/13/2007 At this time, Novartis is submitting an IND amendment to 292 CMC Amendment 
provide updated information on the manufacturing sites, 
stability programs, and other CMC changes. The summary 
of changes and the updated IND sections are included In 
this submission (PS) 

66,279 RAD 001C 02109/2007 PHH02007CA02219; follow-up (PS) 290 Safety Report 

66,279 RAD 001C 0210912007 New Protocol RAD001C2242 entitled: "An open-label, 291 New Protocol 
multicenter Phase 1 study investigating the combination of 
RAD001, cetuximab and irinotecan as second-line therapy 
after FOLFOX (or XELOX) plus bevacinunab (if given as 
pert of local standard practice) in patients with metastatic 
colorectal adenocarcinoma• (PS) 

66,279 RAD 001C 02/0812007 Novartis Pharmaceuticals Corporation authorizes FDA to 289 Other 
rater to IND 66279 for RAD001 (everolimus) in support of an 
Investigational New Drug Application (IN D) that will be filed 
by Dr. Marl< Stein (PS) 

66,279 RAD 001C 02108/2007 PHH02007CA02219; follow-up (PS) 288 Safety Report 

66,279 RAD 001C 02107/2007 PHH02007CA02219 (PS) 287 Safety Report 

66,279 RAD 001C 02/06/2007 Novartis Pharmaceuticals Corporation authorizes the FDA 285 Other 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IND) 
that will be filed by Daniel George, MD (PS) 

Par Pharm., Inc. 
Exhibit 1002 

Page 543



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

66,279 RAD 001 C 0210612007 Novartis Pharmaceuticals Corporation authorizes the FDA 286 Other 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IN D) 
that will be filed by Jorae A. Ciarcia. MD (PS) 

66,279 RAD 001 C 0210512007 New investigators to Study CRAD001 C2239 and 284 New Investigator 
CRAD001C2240 (PS) 

66,279 RAD 001C 02101/2007 PHH02004BE07879; follow-up (PS) 283 Safety Report 

66,279 RAD 001C 01/29/2007 This submissions contains copies of the materials sent on 282 General Correspondence 
January 25, 2007, serial number 280 (PS) 

66,279 RAD 001C 01/26/2007 Email to FDA informing them that the materials sent via Response to FDA Request 
email have been sent directly to them instead of the central 
document room. 

66,279 RAD 001C 01/26/2007 PHH02006US22076; follow-up (PS) 281 Safety Report 

66,279 RAD 001C 01/25/2007 PHH02007US00556; follow-up (PS) 279 Safety Report 

66,279 RAD 001C 01/19/2007 PHH02006US22076 (PS) 278 Safety Report 

66,279 RAD 001C 01/18/2007 New investigator/Sub investigator to Study CRAD001C2111 276 New Investigator 
(PS) 

66,279 RAD 001C 01/18/2007 PHH02007US00556 (PS) . 277 Safety Report 

66,279 RAD 001C 01/17/2007 Email to FDA informing them of the upcoming Novartis FDA Other 
CRADA meeting. 

66,279 RAD 001C 01/16/2007 Email from FDA replying to the meeting cancellation of the Other 
January 18, 2007 Type A meeting. 

66,279 RAD 001C 01/16/2007 New investigator to Study CRAD001 C2239 and 275 New Investigator 
CRAD001C2325. New investigators to Study 
CRAD001C2240 (PS) 

66,279 RAD 001C 01/09/2007 This correspondence is to provide the FDA with Novartis' General Correspondence 
questions for the Type A meeting which is scheduled for 
January 18, 2007 (ES) 

66,279 RAD 001C 01/03/2007 Email to FDA containing serial number 274, an addendum General Correspondence 
to the briefing book (ES) 

66,279 RAD 001C 01/03/2007 The addendum the the briefing book contains simulation 274 Other 
data which is highly relevant to the planned discussions and 
the conclusions are supportive of the Novartis position as 
stated in the protocol. Please note that this submission in 
REDI only contains the cover letter and 1571, as this is all 
we received for archiving). (PS) 

66,279 RAD 001C 01/01/2007 Email from FDA responding to Novartis' questions regarding Other 
the FDA information request for the simulation methods. 

66,279 RAD 001C 12/28/2006 PHH02006FR20729; Follow-up 273 Safety Report 

66,279 RAD 001C 12122/2006 Email from FDA with responses to Novartis' questions Other 
regarding protocol CRAD001 C2325 

66,279 RAD 001C 12122/2006 PHH02005DE16006; Follow-Up 272 Safety Report 

66,279 RAD 001C 12121/2006 New investigator to Study CRAD001C2239 and 271 New Investigator 
CRAD001C2241, new investigators to Study 
CRAD001C2240 (PS) 

66,279 RAD 001C 12121/2006 PHH02006FR20729; Follow-up 270 Safety Report 
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66,279 RAD 001C 12/21/2006 PHBS2006ES19190; Follow-Up 269 Safety Report 

66,279 RAD 001C 12/21/2006 PHBS2006ES19166; Follow-Up 268 Safety Report 

66,279 RAD 001C 12/20/2006 Amendment No.2 to Protocol CRAD001C2239 (PS) 267 Change In Protocol 

66,279 RAD 001C 12/18/2006 PHH02006FR20566; Follow-Up 266 Safety Report 

66,279 RAD 001C 12/18/2006 PHH020061T15311; Follow-Up 265 Safety Report 

66,279 RAD 001C 12/13/2006 Novartis Phannaceuticals Corporation authorizes the FDA 264 Other 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IN D) 
that will be filed by Gabriela Chiorean, MD (PS) 

66,279 RAD 001C 12/12/2006 In response to FDA request the email contains the Response to FDA Request 
questions q posed in BB submitted with SPA for 
CRAD001C2325 (RAD001 in Carcinoid IND66,279) on Nov 
6,2006(Seriai252)(ES) 

66,279 RAD 001C 12/12/2006 PHH02006US17466; follow-up (PS) 263 Safety Report 

66,279 RAD 001C 12/12/2006 New investigator to Study CRAD001C2111, 262 New Investigator 
CRAD001C2239, and new Investigators to CRAD001C2241 
(PS) 

66,279 RAD 001C 12/08/2006 PHH020061T15311; follow-up (PS) 260 Safety Report 

66,279 RAD 001C 12/08/2006 This correspondence is to inform the FDA of the transfer of 261 General Correspondence 
specific obligations to a contract research organization for 
clinical drug supply management of selected sites in 
protocol CRAD001C2240 (PS) 

66,279 RAD 001C 12/07/2006 New investigators to Study CRAD001C2239 (PS) 259 New Investigator 

66,279 RAD 001C 12107/2006 Fax from FDA containing the Medical imaging responses to Other 
serial number 249. 

66,279 RAD 001C 12/06/2006 PHH0200SUS11747; follow-up (PS) 258 Safety Report 

66,279 RAD 001 C 11/21/2006 Email from FDA confinning the postponement of the Other 
November 27, 2006teleconference to January 18, 2007. 

66,279 RAD 001C 11/16/2006 Email response to the FDA request for a copy of the draft Response to FDA Request 
IRC charter for CRAD001C2239 protocol. 

66,279 RAD 001C 11/1512006 Amendment No. 1 to Protocol RAD001 C2235 (PS) 257 Change In Protocol 

66,279 RAD 001 C 11/09/2006 PHH02004US12965; follow-up (PS) 256 Safety Report 

66,279 RAD 001C 11/07/2006 This submission contains RAD001C Investigator's Brochure 253 Clinicellnfonnation Amendr 
Edition 5 (PS) 

66,279 RAD 001 C 11/07/2006 New investigator to Study CRAD001 C2206 (PS) 254 New Investigator 

66,279 RAD 001C 11/07/2006 PHH02006US17466; Follow-Up (PS) 255 Safety Report 

66,279 RAD 001C 11/06/2006 Request for special protocol assessment for Study 252 Other 
CRAD001C2325 (PS) 

66,279 RAD 001C 10/31/2006 PHH02006US17466 (PS) 251 Safety Report 

66,279 RAD 001C 10/24/2006 Briefing Book is being submitted in preparation for the Type 249 Briefing Book 
A meeting to gain clarification on FDA's responses , provide 
clarification on Novartis position and ensure agreement on 
any additional modifications which may be required to allow 
for a positive agency detennination regarding protocol 
CRAD001 C2240 and allow the study to proceed (PS) 
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66,279 RAD 001C 10/24/2006 PHBS2006ES15520; follow-up (PS) 

66,279 RAD 001C 10/2312006 Email responding to FDA that Novartis acknowledges 
receipt of the e-mail and the proposed date of the meeting 
for November 27th 2PM. 

66,279 RAD 001C 10/2312006 Email to FDA regarding the number of copies needed of the 
briefing book and the meeting date of November 10, 2006 
for the Type A meeting. 

66,279 RAD 001C 10/2312006 PHH02006US11747; follow-up (PS) 

250 

248 

66,279 RAD 001C 10/2312006 Novartis Pharmaceuticals Corporation authorizes the FDA 247 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IND) 
that will be filed by Andrew X. Zhu, MD, PhD (PS) 

66,279 RAD 001 c 10/20/2006 Email response to the FDA request for an electronic copy of 
the Type A meeting request. 

66,279 RAD 001C 10/17/2006 PHBS2006S15520; Follow-up (PS) 246 

66,279 RAD 001C 1011312006 Novartis Pharmaceuticals Corporation authorizes the FDA 245 
to refer to IND 66,279 RAD001 (everolimus) Tablets in 
support of an Investigational New Drug Application (IND) 
that will be filed by Barbara Burtness, MD (PS) 

66,279 RAD 001C 10/09/2006 Type A meeting request to gain further clarification on the 244 

66,279 RAD 001C 10/06/2006 

66,279 RAD 001C 10/0312006 

66,279 RAD 001C 10/0312006 

66,279 RAD 001C 09/2912006 

66,279 RAD 001C 09/27/2006 

responses received by the FDA, particularly for questions 3, 
7 and 11. More specifically Novartis wishes to identify any 
additional modifications to the proposed pivotal study, 
analysis plan and independent radiological review charter 
necessary to adequately meet the requirements for a 
regulatory submission of phase Ill protocol CRAD001C2240 
data in support of approval of RAD001 for the treatment of 
patients with metastatic renal cell carcinomas who have 

PHH020061T15311 (PS) 

New investigator to Study No. RAD001 C2239 (PS) 

PHH020061T15311 (PS) 

PHH020061T09039; Follow Up (PS) 

Addressing issues raised per September 26, 2006 phone 
call noting discrepancies between information Novartis 
submitted and the FDA website so that Entry 
506-0814195-3 can be released. (PS) 

243 

241 

242 

240 

66,279 RAD 001C 09/25/2006 New investigator to Study No. RAD001C2206 and new 239 
investigators to Study No. RAD001C2239 (PS) 

66,279 RAD 001C 09/19/2006 New Protocol RAD001J2101 entitled: "A phase lb study 238 
investigating the combination of AD001 with trastuzumab 
and paclitaxel in patients with HER2-overexpressing 
metastatic breast cancer" (PS) 

66,279 RAD 001C 09115/2006 FDA LETTER response to SPA for CRAD001C2240 (PS) 

66,279 RAD 001C 0911312006 New Protocol RAD001C2114 entitled, "A two-step phase 1 236 
study investigating the combination of RAD001 with 
carboplatin, paclitaxel and bevacizumab in non-small-cell 
lung cancer (NSCLC) patients not treated previously with 
systemic therapy (PS) 

Safety Report 

Other 

Other 

Safety Report 

Other 

Request for FDA Meeting 

Safety Report 

Other 

Request for FDA Meeting 

Safety Report 

New Investigator 

Safety Report 

Safety Report 

Other 

New Investigator 

New Protocol 

Other 

New Protocol 

Par Pharm., Inc. 
Exhibit 1002 

Page 546



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

66,279 RAD 001C 09/13/2006 New Protocol RAD001C2116 entitled: ft A phase lb study 237 New Protocol 
investigating the combination of RAD001 .with clsplatin and 
etoposide in patients with extensive-stage small-cell lung 
can'?l!r not previously treated with chemotherapyn (PS) 

66,279 RAD 001C 09/07/2006 TELECON with FDA on September 7, 2006 to discuss the Memo of Record (telephone 
request for ane a-copy of the CRAD001 C2240 SPA and the report) 
timelines for FDA review/response of Oncology PPSR (PS) 

66,279 RAD 001C 09/07/2006 Email regarding the request from FDA for an electronic copy Response to FDA Request 
fo the SPA for protocol CRAD001 C2240 (PS) 

66,279 RAD 001C 08/31/2006 PHH02006US02640; follow-up (PS), 234 Safety Report 

66,279 RAD 001C 08131/2006 Novartis Phannaceuticals Corporation hereby authorizes 235 Other 
the FDA to refer to IND 66,279 RAD001 (everollmus) 
Tablets in support of an Investigational New Drug 
Application (IN D) that will be filed by John D. Hainsworth, 
M.D. (PS) 

66,279 RAD 001 C 08/29/2006 New investigator to Study No. CRAD001C2206 (PS) 233 New Investigator 

66,279 RAD 001 C 08/2312006 Email response to FDA request for TOC and and electronic Response to FDA Request 
copy of the 11 protocol specific questions listed in section 5 
of the briefing book submitted on July 28, 2006 (PS) 

66,279 RAD 001C 08/22/2006 New Protocol, RAD001C2241 entitled, "A single enn, 231 New Protocol 
multicenter phase II study of RAD001 in patients with 
metastatic colorectal adenocarcinoma whose cancer has 
progressed despite prior therapy with an anti- EGFR 
antibody (if appropriate), bevacizumab, fluoropyrimidine, 
oxaliplatin, and irinotecan- based regimens (PS) 

66,279 RAD 001C 08/18/2006 PHH02006BE00473; follow-up (PS) 228 Safety Report 

66,279 RAD 001C 08/18/2006 PHH02006DE09301; follow-up (PS) 229 Safety Report 

66,279 RAD 001C 08/18/2006 PHH02006US11747; follow-up (PS) 230 Safety Report 

66,279 RAD 001C 08/17/2006 PHH02006US11747; follow-up (PS) 227 Safety Report 

66,279 RAD 001C 08/16/2006 PHH02006BE00473 (PS) 226 Safety Report 

66,279 RAD 001C 08/15/2006 PHH02006US11747 (PS) 225 Safety Report 

66,279 RAD 001C 08/04/2006 New investigator to Study CRAD001 C2239 (PS) 224 New Investigator 

66,279 RAD 001C 07/28/2006 Request for special protocol assessment for Study 223 Other 
CRAD001C2240 (PS) 

66,279 RAD 001C 07/28/2006 PHH02006DE09652; follow-up (PS) 222 Safety Report 

66,279 RAD 001C 07/27/2006 Amendment No.2 to Protocol CRAD001JC2222 (PS) 221 Change In Protocol 

66,279 RAD 001C 07126/2006 PHH02006CA03486; follow-up (PS) 220 Safety Report 

66,279 RAD 001C 0712512006 PHH02006DE09859; follow-up (PS) 219 Safety Report 

66,279 RAD 001C 07/21/2006 Documentation FDA position: Pediatric Exclusivity Other 
requirements NDA submission for active moiety. 

66,279 RAD 001C 07/21/2006 PHH02006DE09652; follow-up (PS) 218 Safety Report 

66,279 RAD 001C 07120/2006 PHH02006DE09652; follow-up (PS) 215 Safety Report 

66,279 RAD 001C 07/20/2006 PHH020061T09039; follow-up (PS) 216 Safety Report 
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66,279 RAD .001C 0712012006 PHH02006DE09301; Follow Up (PS) 

66,279 RAD 001C 07/1912006 PHH02006DE09652; follow-up (PS) 

66,279 RAD 001C 07/17/2006 PHH020061T09039; follow-up (PS) 

217 

214 

213 

66,279 RAD 001 C 07111/20Q6 At the request of the principal investigator for the study, 212 
Novartis Pharmaceuticals Corporation is hereby amending 
this letter to reflect a change in principal investigator for the 
study. Novartis authorizes the Food and Drug 
Administration to refer to INC 66,279 RAD001 (evero!imus) 
Tablets in support of an Investigational New Drug 
Application (INC) that will be filed by Alice Elizabeth 
Guardino, M.D., Ph.D. (PS) 

66,279 RAD 001C 07/0712006 FDA LETTER (email) FDA Response to questions on 203 
briefing book for Type A Meeting scheduled for July 11,2006 
(CRAD001C2239 SPA follow-up). 

66,279 RAD 001C 07/0712006 PHH02006DE09652 Follow Up 

66,279 RAD 001 C 07/0712006 Referencing General Correspondence letter of Authorization 
SN156. Novartis is amending this letter to reflect a change 
in address and study title. 

66,279 RAD 001C 07/05/2006 PHBS2006AT07989 Follow Up 

66,279 RAD 001C 06127/2006 PHBS2006AT07989 Follow up 

66,279 RAD 001 C 06127/2006 PHH02006DE09859 Follow Up 

66,279 RAD 001C 06127/2006 PHNU2006DE02164 (PS) 

66,279 RAD 001C 06122/2006 Referencing General Correspondence Letter of 
Authorization SN 157. Novartis Pharmaceutical Corporation 
is hereby amending this letter. 

66,279 RAD 001C 06121/2006 PHH02006DE09301 Follow Up 

210 

209 

206. 

207 

208 

204 

66,279 RAD 001 C 0612012006 Type A meeting briefing book to support the discussion for a 203 
special protocol assessment for CRAD001C2239 submitted 
on April3, 2006 (Serial No. 183). (PS) 

66,279 RAD 001 C 06/1912006 Referencing an authorization to the FDA by Novartis to 
refer to INC 66,279 RAD001. 

66,279 RAD 001 C 06/1912006 Referencing an authorization to the FDA by Novartis to·refer 
to INC 66,279 RAD001. 

66,279 RAD 001C 06l16/2006 PHH020061T09039 Follow Up 

66,279 RAD 001 C 06/1612006 Email responding to the FDA request for the questions 
which will be presented in the briefing document for the FDA 
Type A meeting scheduled for July 11, 2006. 

66,279 RAD 001C 06/1412006 PHH020061T07069 Follow Up 

66,279 RAD 001C 06/13/2006 7 Day Safety Report PHH020061T09039 (PS) 

66,279 RAD 001 C 06/0512006 Request for Type A Meeting to gain clarification on 
responses and modifications to the analysis regarding 
treatment with RAD001 alone or in combination with 
Sandostatin for patients with NET, who failed treatment with 
cytotoxic chemotherapy 

200 

198 

Safety Report 

Safety Report 

Safety Report 

Other 

Other 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

General Correspondence 

Safety Report 

Briefing Book 

General Correspondence 

General Correspondence 

Safety Report 

Other 

Safety Report 

Safety Report 
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66,279 RAD 001 C 06/02/2006 Reference is made to IND 66,279 Annual Report for Response to FDA Request 
RAD001 dated February 24, 2006 regarding the clinical 
review reported to the FDA for a Phase II Study of 
RAD001C 

66,279 RAD 001C 05/30/2006 Protocol C2111 Amendment 1 and Protocol C2206 195 Change In Protocol 
Amendment 5. (PS) 

66,279 RAD 001 C 0512312006 PHBS2006ES06880 Follow Up 194 Safety Report 

66,279 RAD 001C 05/19/2006 PHH020061T07069 Follow Up 193 Safety Report 

66,279 RAD 001C 05/19/2006 FDA LETTER responding to the Apri1.3, 2006, serial number Other 
182, request for SPA. 

66,279 RAD 001C 05/18/2006 Referencing General Correspondence Letter of General Correspondence 
Authorization SN 158. Novartis is amending the letter for the 
purpose of reflecting changes in the protocol title. 

66,279 RAD 001C 05/1812006 Email to FDA following receipt of their responses, accepting Request for FDA Meeting 
the option of canceling the scheduled face-to-face meeting. 

66,279 RAD 001 C 05/17/2006 Email from FDA with their responses to Novartis' questions Other 
for the EOP 1-2 meeting. 

66,279 RAD 001C 05/11/2006 PHH020061T07069 Follow Up 191 Safety Report 

66,279 RAD 001C 05/01/2006 Amendment No. 1 to Protocol 2222. 190 Change In Protocol 

66,279 RAD 001C 04/21/2006 Email response to FDA request for a summary document . Response to FDA Request 
outlining the requested information for the pivotal and 
supportive trials to be submitted for approval of RAD001. 

66,279 RAD 001C 04/13/2006 Amendment to Letter of Authorization, dated November 22, 188 General Correspondence 
2005 (SN 153) in support of an IND that will be filed by 
Gerber Wulf, MD, PhD. 

66,279 RAD 001C 04/13/2006 Study 2235 update to new investigator address 189 New Investigator 

66,279 RAD 001C 04/12/2006 Submitted 14 desk copies of the briefing book and 187 Request for FDA Meeting 
appendices in anticipation of a possible meeting on May 20 
or June 12, 2006 to discuss the development plan and 
registration strategy for RAD001 (everollmus) in advanced 
metastatic renal cancer. 

66,279 RAD 001C 04/10/2006 PHH02005FR20026 186 Safety Report 

66,279 RAD 001C 04/07/2006 Request for Type B meeting to discuss the development .185 Request for FDA Meeting 
plan and registration strategy for RAD001 in advanced 
metastatic renal cancer. 

66,279 RAD 001C 04/07/2006 Email to FDA responding to request for a word document Other 
with the list of questions submitted in the briefing book for 
the SPA for protocol CRAD001C2239. 

66,279 RAD 001C 04/0512006 PHH02005US06739 184 Safety Report 

66,279 RAD 001C 04/04/2006 Email to FDA responding to their request for desk copies of Response to FDA Request 
the SPA as well as the indication. 

66,279 RAD 001 C 04/03/2006 Request for Special Protocol Assessment for 183 2239 Other 
CRA0001 C2239. 

66,279 RAD 001 C 03/1512006 PHNR2006AU00570 182 Safety Report 

66,279 RAD 001 C 03/15/2006 PHNR2006AU00570 Follow Up Safety Report 

66,279 RAD 001C 03/1412006 PHH02005US19658 181 Safety Report 
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66,279 RAD 001C 0311412006 PHH02005US19658 Follow Up 

66,279 RAD 001C 03/08/2006 PHH02006CA03486 

66,279 RAD 001C 0310812006 PHH02006CA03486 Follow Up 

180 

66,279 RAD 001C 0212712006 This submission addresses FDA concerns regarding a 179 
number of adverse events associated with a clinical study of 
RAD001 C in patients with renal cancer, which were 
submitted by Dr. Amato under private IND 71,586. 

66,279 RAD 001C 0212412006 This Annual Report covers the period December 25, 2004 178 
throughNovember 25, 2005. Includes dinical study· 
information, abstract of published papers on RAD001 
(Oncology) and Appendix 1. 

66,279 RAD 001C 02123/2006 Dr. George Demetri: Malignant neoplasm progression, 
ascites, cholelithiasis, pleural effusion, dyspnoea; 
Follow-up#1. 

177 2206 

66,279 RAD 001C 0210612006 I FRANCE] Dr. Jean-Charles Soria: Mentel disorder, back 176 2235 
pain, delusional disorder, persecutory type, myalgia; 
Follow-up#2. 

66,279 RAD 001C 0210112006 I FRANCE I Dr. Jacques Dental: Respiratory tract 175 2420 
infection, lung disorder, fluid overload; Follow-up#1. 

66,279 RAD 001C 0112412006 I FRANCE] Dr. Jacques Dantal: Lung disorder. 174 2420 

66,279 RAD 001C 0111812006 The current submission provides response to questions 173 2206 
raised by FDA and includes detailed date from protocol 
2206, which were identified as critical to resolve the clinical 
hold deficiencies for Dr. Ryan's IND 73,986. 

66,279 RAD 001C 0111812006 [FRANCE] Dr. Jean-Charles Soria: Back pain, mental 172 2235 
disorder, delusional disorder, persecutory type, myalgia; 
Follow-up#1. 

66,279 RAD 001C 0111812006 This submission provides response to questions raised by 173 
FDA and includes detailed date from protocol 2206, which 
were identified as critical to resolve the clinical hold 
deficiencies for Dr. Ryan's IND 73,986. 

66,279 RAD 001C 0111112006 Dr. Howard Sher: Muscular weakness, myopathy steroid, 171 
hydrocephalus, cognitive deterioration, general physical 
health deterioration, mood altered, depression, 
cardiovascular disorder, fall; Follow-up#2. 

66,279 RAD 001C 0111012006 E-MAIL from FDA containing response to NVS questions for 
discussion during January 12, 2006 meeting. 

66,279 RAD 001C 01103/2006 [ BELGIUM] Dr. Van Oosterom: Gastritis haemorrhagic, 170 
right ventricular failure, pulmonary hypertension, anaemia, 
haematochezia, general physical health deterioration; 
Follow-up#1. 

66,279 RAD 001C 1213012005 1 FRANCE] Dr. Jean-Charles Soria: Back pain, mental 169 
disorder, delusional disorder, persecutory type, myalgia. 

66,279 RAD 001C 1212312005 Michelle Roos: Hyponatraemia, vomiting, diarrhoea, viral 168 
infection, dehydration. 

66,279 RAD 001C 1212212005 Dr. Howard Sher: Muscular weakness, myopathy steroid, 167 
hydrocephalus, fall; Follow-up#1. 

2408 

2206 

C2235 

AUS15 

2408 

Safety Report 

Safety Report 

Safety Report 

General Correspondence 

Annual Report 

Safety Report 

Safety Report . 

Safety Report 

Safety Report 

Response to Clinical Hold 

Safety Report 
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66,279 RAD001C 12121/2005 NVS acknowledges receipt of FDA response dated July 7. 166 General Correspondence 
2005 to Special Protocol Assessment requested for 
CRAD001 C2223, which was submitted to FDA on May 11, 
2005, and hereby requests additional information on 
statistical procedures outlined in the protocol. 

66,279 RAD 001C 12120/2005 Dr. Alex Adjei: Pulmonary embolism, malignant neoplasm 165 US15 Safety Report 
progression, chest pain, dyspnoea, respiratory failure, 
productive cough; Follow-up#2. 

66,279 RAD 001C 12119/2005 Dr. Howard Sher: Muscular weakness, fall. 163 2408 Safety Report 

66,279 RAD 001 C 12119/2005 This submission provides the Edition 4 of the Investigators' 164 Clinlcellnformation Amendr 
Brochure, which replaces Edition 3, dated 30-Aug-2004. 
Also included is the summary of changes, outlining the 
updates incorporated in Edition 4. 

66,279 RAD 001C 12116/2005 Novartis is amending the Letter of Authorization submitted 162 General Correspondence 
to the Agency on November 22, 2005, SN 151, In support of 
an lND that will be filed by Charles A. Cottman, Jr., MD. 

66,279 RAD 001C 12106/2005 This submission provides the briefing book and appendices, 161 General Correspondence 
including cited references, for the January 12, 2006 meeting Response to FDA Request 
to discuss the development plan and registration strategy 
for RAD001 in carcinoid tumors and pancreatic 
neuroendocrine tumors. Three copies were forward to the 
Division of Oncology, as wall as fourteen desk copies. 

66,279 RAD 001C 12106/2005 E-MAIL detailing questions presented in briefing document Other 
for the FDA meeting scheduled for January 12, 2006. 

66,279 RAD 001C 1210212005 This letter authorizes FDA to refer to this IND in support of 160 General Correspondence 
an IND that will be filed by Tiffany Svahn, MD. 

66,279 RAD 001C 1210212005 This letter authorizes FDA to refer to this IND in support of 159 General Correspondence 
lND that will be filed by Robert. J. Motzer, MD. 

66,279 RAD 001C 1210212005 This letter authorizes FDA to refer to this IND in support of 158 General Correspondence 
an lND that will be filed by Jonathan Rosenberg, MD. 

66,279 RAD 001C 1210212005 This letter authorizes FDA to refer to this IND in support of 157 General Correspondence 
an IND that will be filed by Chandra Belanl, MD. 

66,279 RAD 001C 1210212005 This letter authorizes FDA to refer to this IND in support of 156 General Correspondence 
an lND that will be filed by Robert Figlin, MD. 

66,279 RAD 001C 1210212005 This letter authorizes FDA to refer to this lND in support of 155 General Correspondence 
an IND that will be filed by John. D. Hainsworth, MD. 

66,279 RAD 001C 11/2212005 Richard Stone: Pneumonitis, nausea, dyspnoea, hypoxia, 154 2207 Safety Report 
pleural effusion, performance status decreased, cough, 
pulmonary fibrosis, fatigue, productive cough, respiratory 
distress; Follow-up#4. 

66,279 RAD 001C 11/2212005 This letter authorizes FDA to refer to this lND in support of 153 General Correspondence 
an IND that will be filed by Lyndsay N. Harris, MD. 

66,279 RAD 001 C 11/2212005 This letter authorizes FDA to refer to this lND in support of 
an IND that will be filed by Shirish. M. Gadgeel, MD. 

151 General Correspondence 

66,279 RAD 001C 11/2212005 This letter authorizes FDA to refer to this IND in support of 150 General Correspondence 
an IND that will be filed by Philip. J. Gold. MD. 

66,279 RAD 001C 11/2212005 This letter authorizes FDA to refer to this IND in support of 149 General Correspondence 
~n IND that will be filed by John R. Murren. MD. 

66,279 RAD 001 C 11/2212005 This letter authorizes FDA to refer to this IND in support of 148 General CorrespondenCe 
an IND that will be filed by Milind Javle. MD. 
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66,279 RAD 001C 11/22/2005 This letter authorizes FDA to refer to this IND in support of 152 General Correspondence 
an IND that will be filed by Mitchell Gross, MD. 

66,279 RAD 001C 11/17/2005 [ GERMANY I Prof. Struber: Renal impairment, 146 DE06 Safety Report 
immunosuppressant drug level increased, blood creatinine 
increased, drug interaction; Follow-up#1. 

66,279 RAD 001C 11/14/2005 Dr. Judith Wolf: Hyponatraemia, condition aggravated, 145 2409 Safety Report 
anorexia, nausea, asthenia, muscle spasms, hypotension. 

66,279 RAD 001C 11/11/2005 Dr. Lauren Abrey: International normalised ratio increased, 143 C2408 Safety Report 
haematuria, drug interaction; Follow-up#1. 

66,279 RAD 001C 11/11/2005 This letter authorizes FDA to refer to this INO in support of 144 General Correspondence 
an INO that will be filed by Christopher Ryan, MD.· 

66,279 RAD 001C 11/01/2005 New Investigator to Study No. 2222: Dr. Stephen M. 142 2222 New Investigator 
Schultz, MD. 

66,279 RAD 001 C 11/01/2005 Dr. Lauren Abrey: International normalised ratio increased, 141 C2408 Safety Report 
haematuria. 

66,279 RAO 001C 10/31/2005 This letter authorizes FDA to refer to this IND in support of 140 General Correspondence 
an IND that will be filed by Francisco J. Esteve, MD. 

66,279 RAD 001C 10/31/2005 This letter authorizes FDA to refer to this IND in support of 139 Safety Report 
an INO that will bi filed by Lawrence S. Blaszkowsky, MO. 

66,279 RAD 001C 10/31/2005 This letter authorizes FDA to refer to this IND in support of 138 General Correspondence 
an IND that will be filed by Dr. Deborah Toppmeyer. 

66,279 RAD 001C 10/3112005 This letter authorizes FDA to refer to this IND in support of 137 General Correspondence 
an INO that will be filed by Amanda Psyrri, MD. 

66,279 RAD 001C 10/31/2005 This letter authorizes FDA to refer to this INO in support of 136 General Correspondence 
an INO that will be filed by Nooper Raja, MO. 

66,279 RAO 001C 10/31/2005 This letter authorizes FDA to refer to this INO in support of 135 General Correspondence 
an IND that will be filed by Leonard B. Saltz, MO. 

66,279 RAO 001C 10/31/2005 This letter authorizes FDA to refer to this INO in support of 134 General Correspondence 
an IND that will be filed by Manuel Hidalgo, MO., Ph.D. 

66,279 RAD 001C 10/26/2005 E-MAILS to/from FDA requesting a meeting date. FDA Request for FDA Meeting 
scheduled a meeting for January 12, 2006 and requested 
the background package by December 8, 2005. 

66,279 RAO 001C 10/17/2005 This correspondence is a request for a Type B meeting with 133 Request for FDA Meeting 
the Division of Oncology Drug Products to discuss the 
development plan and registration strategy for RA0001 in 
carcinoid tumors and pancreatic neuroendocrine tumors. 

66,279 RAD 001C 10/14/2005 ( GERMANY 1 Prof. Struber: Renal impairment, drug 132 ADE06 Safety Report 
interaction, immunosuppressant drug level increased, blood 
creatinine Increased. 

66,279 RAO 001C 10/04/2005 Dr. Alex Adjei: Pulmonary embolism, chest pain, dyspnoea, 131 AUS15 Safety Report 
respiratory failure, productive cough; Follow-up#1. 

66,279 RAD 001 C 0912812005 New Investigator to Study No. 2222: Dr. HopeS. Rugo. 130 2222 New Investigator 

66,279 RAD 001 C 0912812005 Or. Alex Adjei: Pulmonary embolism, chest pain, dyspnoea, 129 AUS15 Safety Report 
respiratory failure, productive cough. 

66,279 RAO 001C 09127/2005 This letter authorizes FDA to refer to this INO in support of 
an IND that will befiled by Mario Sznol, MD. 

128 General Correspondence 

66,279 RAO 001 C 09127/2005 This letter authorizes FDA to refer to this INO in support of 127 General Correspondence 
an INO that will be filed by Christopher W. Ryan, MD. 
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66,279 RAD 001C 09/2712005 New Investigator to Study No. 2222: Dr. Victor Vogel, MD. 126 2222 

66,279 RAD 001C 09/2612005 Richard Stone, MD: Pneumonitis, nausea, dyspnoea, 125 2207 
hypoxia, pleural effusion; performance status decreased, 
cough, pulmonary fibrosis, fatigue, productive cough, 
respiratory distress; Follow-up#3. 

66,279 RAD 001C 09/23/2005 Richard Stone. MD: Pneumonia bacterial, diarrhoea, 124 2207 
supraventricular tachycardia, hypokalaemia, pleural 
effusion, hypoxia, dyspnoea, crackles lung, troponin 
increased; Follow-up#2. 

· 66,279 RAD 001C 09/01/2005 TELECON from FDA regarding an authorization letter for an 
Investigator's IND for Dr. Khuri. NVS had submitted the 

. information to FDA on August 31,2005 (SNs 121 and 122), 
however, the letters were not received at this time, 
therefore, NVS faxed the information to the Division, as per 
their request. 

66,279 RAD 001C 08/3112005 This letter authorizes FDA to refere to this IND in support of 122 
an IND that will be filed by Fadio Khuri, MD. 

66,279 RAD 001C 08/31/2005 This letter authorizes FDA to referto this IND in support of 121 
an IND that will be filed by Fadio Khuri, MD. 

66,279 RAD 001C 08/31/2005 This Annual Report ·covers the period December 25, 2003 to 120 
December 24, 2004. The addendum prov!des clarification 
on the 15-day safety reports submitted (section 1.1.6) 
during the relevant period. 

66,279 RAD 001C 08/31/2005 E-MAIL from FDA responding to NVS telephone request 
regarding dual reporting of safety reports, in which FDA 
stated that ali SAEs for oncology, as well as transplantation, 
be reported to both Divisions. 

66,279 RAD 001C 08/2512005 Richard Stone MD: Pneumonitis, nausea, drug interaction 119 2207 
potentiation, dyspnoea, hypoxia, pleural effusion, 
performance status decreased, cough, pulmonary fibrosis; 
Follow-up#2. 

66,279 RAD 001C 08119/2005 Amendment No.4 to Study No. 2206. 

66,279 RAD 001C 08/18/2005 New Investigator to Study No. 2235: Drs. S. Sharma, V. 
Papadimitrakopulou. 

66,279 RAD 001C 08/10/2005 Amendment No.5 to Study No. 2101. 

66,279 RAD 001C 08/09/2005 

66,279 RAD 001C 08/05/2005 

66,279 RAD 001C 08/0512005 

Dr. Francis Giles: Leukocytoclastlc vasculitis, 
hyperglyceemia, oedema peripheral, calcinosis, pain, 
erythema, rash, eschar; Foliow-up#1 

[GREAT BRITAIN 1 Dr. Jan Judson: Gastrointestinal 
haemorrhage, bone marrow depression, cardiac arrest, 
malignant neoplasm progression, melaena, vomiting, 
haemoglobin decreased, platelet count decreased, 
dyspnoea, abdominal pain, loss of consciousness; 
Foliow-up#5 

[AUSTRALIA 1 Dr. Dan Chambers: Vasculitis 
gastrointestinal, leukocytoclastic. vasculitis, dermatitis 
allergic, neutropenia, white blood cell count decreased, 
diarrhoea, vomiting, intestinal ischaemia, biopsy intestine 
abnormal, biopsy colon abnormal, petechiae, biopsy skin 
abnormal; Follow-up#1 

117 2206 

116 2235 

115 2101 

114 2406 

113 2101 

112 

New Investigator 

Safety Report 

Safety Report 

General Correspondence 

General Correspondence 

General Correspondence 

Annual Report 

Other 
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66,279 RAD 001 C 08/03/2005 [AUSTRALIA I Dr. Dan Chambers: Vasculitis 110 
gastrointestinal, leukocytoclastic vasculitis, dermatitis 
allergic, neutropenia, white blood cell count decreased, 
diarrhoea, vomiting, intestinal ischaemia, biopsy intestine 
abnormal, biopsy colon abnormal, petechiae, biopsy skin 
abnormal. 

66,279 RAD 001 C 08/03/2005 Correspondence responding to FDA feedback dated July 111 
7,2005, regarding the May 11, 2005 Special Protocol 
Assessment request. 

66,279 RAD 001 C 08/0212005 This correspondence informs the FDA that the regulatory 109 
responsibilities for this product have been transferred to a 
new manager. 

66,279 RAD 001 C 07/26/2005 New Investigator to Study No. 2222: Dr. Rachel A. Borso. 108 

66,279 RAD 001 C 07/14/2005 Howard Bunis. MD: Mental status changes, anaemia; 107 
Follow-up#2. 

66,279 RAD 001C 07/07/2005 FDA LETTER containing responses to questions contained 
in the May 11, 2005, request for a special protocol 
assessment. 

66,279 RAD 001C 07/06/2005 Dr. Judith Wolf: Hyperglycaemia. 106 

66,279 RAD 001C 07/01/2005 Dr. L. Miller: Cardiac tamponade, anastomotic leak, 105 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated idioventricular rhythm: Follow-up#5 

66,279 RAD 001C 06/30/2005 [GREAT BRITAIN I Prof. lan Judson: Cryptogenic 104 
organizing pneumonia, lung infiltration, dyspnoea, dyspnoea 
exertions!; Follow-up#2 

66,279 RAD 001C 06/29/2005 New Investigator to Study No. 2111: Dr. Vali 103 
Papadimitrakopoulou. 

66,279 RAD 001 C 06/29/2005 E-mail to FDA regarding SPA status. 

66,279 RAD 001 C 0612112005 [AUSTRALIA I Dr. Josette Eris: Drug exposure during 102 
pregnancy, premature rupture of membranes, normal 
delivery, hypertension; Follow-up#1. 

66,279 RAD 001 c 06/17/2005 This amendment contains supportive documentation for two 100 
new tablet strengths, 1.25 mg (6001322.001) and 2.5 mg 
(3747250.004). 

66,279 RAD 001 C 06/09/2005 This Letter authorizes FDA to refer to this IND in support of 099 
an IND that will be filed by Anjali S. Advani, MD. 

66,279 RAD 001 c 06/09/2005 Submission of Investigator's Brochure, Edition 3, replacing 098 
Edition 2 dated 11-nov-2002. 

2222 

2101 

2409 

2403 

2101 

2111 

A2307 

66,279 RAD 001C 06/08/2005 Howard Bunis, MD: Mental status changes, anaemia; 
Follow-up#1. 

097 C2101 

66,279 RAD 001 c 06/0212005 Dr. L. Miller: Cardiac tamponade, Anastomotic leak, 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated idioventricular rhythm; Follow-up#4. 

096 A2403 

66,279 RAD 001C 06/0212005 [GREAT BRITAIN I Dr. lan Judson: Gastrointestinal 095 2101 
haemorrhage, bone marrow depression, circulatory 
collapse, cardiac arrest, malignant neoplasm progression, 
melaena, vomiting, haemoglobin decreased, platelet count 
decreased, dyspnoea, abdominal pain, loss of 
consciousness; Follow-up#4. 
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General Correspondence 
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Safety Report 
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66,279 RAD 001 C 06/01/2005 [AUSTRALIA 1 Dr. Steve Chadban: Drug exposure during 094 A2307E 1 
pregnancy, cerebral ventricle dilatation, renal disorder, 
umbilical cord vascular disorder. 

66,279 RAD 001C 06/01/2005 [AUSTRALIA 1 Dr. Josette Eris: Drug exposure during 
pregnancy, premature rupture of membranes, normal 
delivery, hypertension. 

093 A2307 

66,279 RAD 001 C 05131/2005 [GREAT BRITAIN 1 Dr. lan Judson: Gastrointestinal 092 2101 
haemorrhage, bone marrow depression, circulatory 
collapse, cardiac arrest, malignant neoplasm progression, 
melaena, vomiting, haemoglobin decreased, platelet count 
decreased, dyspnoea, abdominal pain, loss of 
consciousness; Follow-up#3. 

66,279 RAD 001C 05131/2005 E-mails to/from FDA regarding SPA questions. 

66,279 RAD 001C 05126/2005 [SWITZERLAND I Dr. D. Uehlinger: Eye haemorrhage, 
Retinal detachment, eye operation; Follow-up#1. 

66,279 RAD 001C 05/1612005 Dr. L. Miller: Cardiac tamponade, anastomotic leak, 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated ldioventricular rhythm; follow-up#3 

66,279 RAD 001C 05/1212005 Submission of a revised page of the Briefing Book 
submitted May 11, 2005. 

091 A2307E1 

090 2403 

089 

66,279 RAD 001 c 0511212005 This letter authorizes FDA to ·refer to this IND in support of 088 
an IND that will be filed by Dr. Douglas Vee, MD. 

66,279 RAD 001C 05/1212005 Richard Stone, MD: Interstitial lung disease, pneumonitis, 087 2207 
nausea, drug interaction potentiation, dyspnoea, hypoxia, 
pleural effusion, performance ststus decreased, cough, 
pulmonary fibrosis: Follow-up#1 

66,279 RAD 001 c 05/11/2005 In reference to the End-of-Phase 2 meeting held October 086 
25, 2004, this submissions contains a request for special 
protocol assessment for Phase 3 study No. C2223. 

66,279 RAD 001C 05/11/2005 Richard Stone. MD: Pneumonia, diarrhoea, dyspnoea, 
hypoxia, pleural effusion, crackles lung; Follow-up#1. 

085 2207 

66,279 RAD 001C 0510612005 [SWITZERLAND 1 Dr. D. Uehlinger: Eye haemorrhage, . 084 A2307 
retinal detachment, eye operation. 

66,279 RAD 001C 05/06/2005 Richard Stone. MD: Pneumonia, hypoxia, diarrhoea, pleural 083 2207 
effusion, dyspnOea, crackles lung. 

66,279 RAD 001C 0510512005 Dr. L. Miller. Cardiac tamponade, anastomic leak, 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated idioventricular rhythm; Follow-up#2. 

082 2403 

66,279 RAD 001C 05104/2005 Richard Stone. MD: Interstitial disease, pneumonitis, 081 2207 
nausea, dyspnoea, hypoxia, pleural effusion, performance 
status decreased, cough, pulmonary fibrosis. 

66,279 RAD 001C 05/03/2005 Dr. L. Miller. Cardiac tamponade, anastomotic leak, 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated idioventricular rhythm; Follow-up#1 

66,279 RAD 001C 04/2812005 Dr. L. Miller: Cardiac tamponade, anastomotic leak, 
unresponsive to verbal stimuli, fall. 

. 080 A2403 

079 A2403 

66,279 RAD 001 C 04/27/2005 [GREAT BRITAIN I Prof. lan Judson: Cryptogenic 078 2101 
organizing pneumonia, lung infiltration, dyspnoea, dyspnoea 
exertional; Follow-up#1 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

General Correspondence 

General Correspondence 
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Safety Report 
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66,279 RAD 001C 04/26/2005 Dr. lan Judson: Cardiac arrest, malignant neoplasm 077 2101 Safety Report 
progression, circulatory collapse, bone marrow depression, 
gastrointestinal haemorrhage, haemoglobin decreased, 
platelet count decreased, dyspnoea, abdominal pain, loss of 
cinsciousness, vomiting, melaena; Fo!low-up#2. 

66,279 RAD 001C 04/2512005 [ GERMANY 1 Peter Reichardt: Neoplasm progression, 076 2206 Safety Report 
tumour haemorrhage, haemoglobin decreased, blood 
lactate dehydrogenase increased, blood potassium 
increased, blood uric acid increased, hyperbilirubinaemia, 
blood creatinine increased; Fo!low-up#1. 

66,279 RAD 001C 04/20/2005 E-mail to FDA regarding SPA and list of investigators 
participating .in study 2223. 

66,279 RAD 001C 04/18/2005 [GERMANY} Peter Reichardt: Tumor lysis syndrome, 075 2206 Safety Report 
tumour haemorrhage, haemoglobin decreased, blood 
lactate dehydrogenase Increased, blood potassium 
increased, blood uric acid increased, hyperbilirubinaemia, 
blood creatinine increased. 

66,279 RAD 001C 04/11/2005 New Protocol to Study No. 2111 entitled, "A combined 074 2111 2235 New Protocol 
phase 1 and 2 study investigating the combination of 
RAD001 and erlotinib In patients with advanced NSCLC 
previously treated only with chemotherapy. This trial 
combines erlotinib (Tarceva), an approved agent for loccaly 
advanced or metastatic NSCL after failure of at least one 
prior chemotherapy regimen, with the investigational drug 
RAD001. The erlotinib tablets used in the studies are 
supplied by OSIPharmaceuticals. OSI submitted a letter of 

66,279 RAD 001C 04/08/2005 [GERMANY} Dr. Kaltenhaeuser: Septic shock, peripheral 073 
occlusive disease, vasculitis, drug level decreased, skin 
ulcer, haemoglobin decreased, C-readive protein 
increased. 

66,279 RAD 001C 04/08/2005 James Yao: Hypoglycaemia, feeling abnormal, confusional 072 BUS52 
state. 

66,279 RAD 001C 04/06/2005 Howard A. Burris, Ill, MD: Epistaxis, platelet count 071 2101 
decreased, bleeding time prolonged. 

66,279 RAD 001C 04106/2005 [SPAIN} Dr. Tabemero: Malignant neoplasm progression, 070 2107 
stomatitis, drug inffedive, enterocolitis, abdominal pain, 
anorexia, vomiting, constipation, skin lesion, metastases to 
peritoneum, performance status decreased, respiratory 
disorder, hypoalbuminaemia, generalised oedema. 

66,279 RAD 001C 04/06/2005 [BELGIUM I Dr. Van Oosterom: Gastritis haemorrhagic, 069 2206 
thrombocytopenia, anaemia, nausea, vomiting, melaena. 

66,279 RAD 001C 04106/2005 Dr. Meir Wetzler, MD: Cardiac failure congestive, asthma, 068 2207 
dyspnoea, oedema peripheral, eyelid oedema, weight 
increased, dilatation atrial, ventricular hypertrophy. 

66,279 RAD 001C 04106/2005 [BELGIUM I Dr. Van Oosterom:. Gastritis haemorrhagic, 067 2206 
right .ventricular failure, pulmonary hypertension, asemia, 
haematochezia, general physical health deterioration. 

66,279 RAD 001C 0410612005 E-mails to/from FDA regarding a sample CRF requirement 
for an SPA. 

66,279 RAD 001C 04/04/2005 TELECON with FDA regarding CIOMS Vi safety reporting 
requirements and investigator notifications. 

66,279 RAD 001C 04/01/2005 This letter authorizes FDA to refer to this IND in support of 066 
an IND that will be filed by Ingrid Mayer, MD. 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 
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66,279 RAD 001C 04/01/2005 This letter authorizes FDA to refer to this IND in support of 065 
an IND that will be filed by Mary-Ellen Taplin, MD. 

66,279 RAD 001C 04/01/2005 E-mail to FDA regarding submission date for SPA for Study 
2223. 

66,279 RAD 001C 03/2812005 This amendment provides for the following dosage forms 064 
and or pharmaceutical intermediate: RAD001 5 mg Tablets 
and RAD001 9.09% Solid Dispersion. 

66,279 RAD 001C 03121/2005 [GREAT BRITAIN] Dr. lan Judson: Cardiac arrest, 063 2101 
malignant neoplasm progression, circulatory collapse, bone 
marrow depression, gastrointestinal haemorrhage, 
haemoglobin decreased, platelet count decreased, 
dyspnoea, abdominal pain, loss of consciousness, vomiting, 
melaena: Follow-up#1. · 

66,279 RAD 001C 03115/2005 [GREAT BRITAIN] Dr. lan Judson: Cardiac arrest, 062 2101 
malignant neoplasm progression, circulatory collapse, bone 
marrow depression, circulatory collapse, bone marrow 
depression, gastrointestinal haemorrhage, haemoglobin 
decreased, platelet count decreased, dyspnoea, abdominal 
pain, loss of consciousness, vomiting, melaena. 

66,279 RAD 001C 03/0812005 Dr. George Demetri: Malignant neoplasm progression, 061 C2206 
ascites, drug interaction, cholelithiasis, pleural effusion, 
dyspnoea. 

66,279 RAD 001C 02123/2005 This Annual Report covers the period December 25, 2003 060 

66,279 RAD 001C 02/01/2005 

66,279 RAD 001C 01/2812005 

66,279 RAD 001C 01/28/2005 

66,279 RAD 001C 01/24/2005 

66,279 RAD 001C 01/24/2005 

66,279 RAD 001C 01/14/2005 

66,279 RAD 001C 12121/2004 

66,279 RAD 001C 12/17/2004 

66,279 RAD 001C 12108/2004 

66,279 RAD 001C 12/07/2004 

66,279 RAD 001C 12/01/2004 

through December 23, 24, 2004. Includes clinical study 
information, general investigation plan for the coming year 
and a investigator brochure. 

[GREAT BRITAIN ] Prof. I an Judson: Criptogenic 
organizing pneumonia, lung infiltration, dyspnoea, dyspnoea 
exertional. 

This letter authorizes FDA to refer to this IND in support of 
an IND that will be filed by Robert J. Amato, MD. 

This letter authorizes FDA to refer to this IND in support of 
an IND that will be filed by Gini Fleming, MD. 

New Investigator to Study No. 2106: Dr. David A. Reardon, 
MD. 

This letter authorizes FDA to refer to the IND that will be 
filed by Daniel George, MD. 

E-mail to FDA regarding the action items from the October 
25, meeting. 

New Investigator to Study No. 2207: Drs. S. Patersdorf, R. 
M. Stone, S. Goldberg. 

E-mails to/from FDA regarding delay of SPA request. 

Howard Burris. MD: Mental status changes, anaemia. 

Dr. Francis Giles: Leukocytoclastic vasculitis, 
hyperglycaemia, oedema peripheral, calcinosis, pain, 
erythema, rash eschar. 

New Investigator to Study No. 2207: Dr. Charles A. 
Schiffer, MD. 
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66,279 RAD 001C 11/2312004 In reference to the End-of-Phase 2 meeting held on October 050 General Correspondence 
25, 2004, this correspondence notifies the Agency of 
Novartis' intent to request a Special Protocol Assessment 
for a pivotal Phase 3 study, CRAD001 C2223. 

66,279 RAD 001C 11/19/2004 This letter authorizes the FDA to refer to this IND in support 048 General Correspondence 
of an IND that will be filed T. Witzig, MD. 

66,279 RAD 001C 11/16/2004 E-mails to/from FDA concerning the dinical pharmacology 
review of submission dated July 30, 2004. 

66,279 RAD 001C 1.1/1512004 Dr. Vincent Miller: Multi-organ failure, chest pain, back 047 C2406 Safety Report 
pa;~in, asthenia, diarrhoea, hypotension. 

66,279 RAD 001C 11/1512004 This letter authorizes the FDA to refer to this IND in support 046 General Correspondence 
of an IND that will be filed D. A. Reardon and H. S. 
Friedman. 

66,279 RAD 001C 11/1512004 This letter authorizes the FDA to refer to this IND in support 045 General Correspondence 
of an IND that will be filed T. Witzig, MD. 

66,279 RAD 001C 11/11/2004 New protocol to Study No. 2222 entitled, "A phase 2, 044 2222 New Protocol 
double~blind, randomized, placebo-controlled, multi-center 
study assessing the value of adding RAD001 to letrozole 
(Femara) as preoperative therapy of primary breast cancer 
in postmenopausal women. 

66,279 RAD 001C 11/09/2004 E-mail from FDA stating that there are no comments from 
the clinical pharmacology review of the July 30, 2004 
submission for Study 2106. 

66,279 RAD 001C 10/29/2004 E-mails to/from FDA regarding October 25 meeting minutes. 

66,279 RAD 001C 10/2512004 FDA minutes of the EOP2 meeting held on October 25, FDA/Novartis Meeting Minu· 
2004. 

66,279 RAD 001C 10/19/2004 This letter authorizes the FDA to refer to this lND in support 043 General Correspondence 
of an IND that will be filed by P. O'Dwyer, MD. 

66,279 RAD 001C 10/19/2004 This letter authorizes the FDA to refer to this IND in support 042 General Correspondence 
of an IND that will be filed by E. Riveria, MD. 

66,279 RAD 001C 10/07/2004 New Investigator to Study No. 2207. Dr. Brian J. Druker, 041 2207 New Investigator 
MD. 

66,279 RAD 001C 09/23/2004 New Investigator to Study No. 2101: Dr. V. A. 040 2101 2207 New Investigator 
Papadimitrakopoulou; Study No. 2207: Dr. R. A. Larson. 

66,279 RAD 001 C 09/22/2004 E-mails to/from FDA regarding End-of-Phase 2 meeting. 

66,279 RAD 001C 09/20/2004 This Briefing Book is being submitted in preparation for a 039 Briefing Book 
Type B (End-of-Phase 2) meeting scheduled for October 21, 
2004 . 

66,279 RAD 001 C 09/20/2004 . E-mail to FDA containing electronic version of documents 
requested from End-of-Phase 2 Briefing Book. 

66,279 RAD 001C 08131/2004 FAX from FDA contained information on the EOP2 meeting 
requested (Serial No. 037). 

66,279 RAD 001 C 0812512004 This letter authorizes the FDA to refer to this IND in support 038 General Correspondence 
of an IND that will be filed by S. N. Markovic, MD. 

66,279 RAD 001 C 0811812004 This correspondence requests a Type B meeting with the 037 Request for FDA Meeting 
Division to discuss a development plan and registration 
strategy for RAD001 in combination therapy for advanced 
breast cancer. 
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66,279 RAD 001C 08/11/2004 This correspondence re-submits a letter of authorization 036 General Correspondence 
dated August 31, 2004, Serial No. 031 with the correct 
name of the investigator: T. Cloughesy, MO. 

66,279 RAD 001C 08/0312004 This letter authorizes the FDA to refer to this !NO in support 035 General Correspondence 
of an IND that will be filed by M. Prados, MO. 

66,279 RAD 001C 08/03/2004 This letter authorizes the FDA to refer to this IND in support 034 General Correspondence 
of an INO that will be filed by A. Yung, MO. 

66,279 RAD 001C 08/0312004 This letter authorizes the FDA to refer to this IND in support 033 General Correspondence 
of an INO that will be filed by P. Wen, MD. 

66,279 RAO 001C 08/0312004 This letter authorizes the FDA to refer to this INO in support 032 General Correspondence 
of an !NO that will be filed by H. S. Friedman, MO. 

66,279 RAD 001C 08/0312004 This letter authorizes the FDA to refer to this INO in support 031 General Correspondence 
of an INO that will be filed by C. L. Sawyers, MD. 

66,279 RAD 001C 07130/2004 New Protocol to Study No. 2106 entitled, "A phase I Bill, 030 2106 New Protocol 
multicenter, two-arm, dose escalation study of oral AEE788 
administered in combination with oral RAD001 on a 
continuous once daily dosing schedule in adult patients with 
first or second recurrent or relapsing glioblastoma 
multiforme. • 

66,279 RAD 001C 07/29/2004 This letter authorizes the FDA to refer to this INO in support 029 General Correspondence 
ofan !NO that will be filed by J. C. Yao, MD 

66,279 RAO 001C 07/27/2004 This letter authorizes the FDA to refer to this IND in support 028 General Correspondence 
of an IND that will be filed by A. Adjei, MO. 

66,279 RAD 001C 07/23/2004 New Investigator to Study No. 2207: Or. Meir Wetzler, MO. 027 2207 New Investigator 

·66,279 RAD 001C 07/22/2004 This correspondence informs the Division that the 026 General Correspondence 
regulatory responsibilities have been transferred to a new 
regulatory manager, C. Vanderlinden. 

66,279 RAD 001C 06/17/2004 New Protocol: Study No. 2207 entitled, "A phase 1-11 study of 025 2207 New Protocol 
RA0001 in combination with imatinib (Giivec/Gieevec) in 
patients with chronic myelogenous leukemia (CML) in 
chronic phase who are not in complete cytogenic response 
to imatinib-alone at Study entry. 

66,279 RAD 001C 06/07/2004 This letter authorizes the FDA to refer to this INO in support 023 General Correspondence 
of an IND that will be filed by M. Fouladi, MO. 

66,279 RAD 001C 05124/2004 This letter authorizes the FDA to refer to this INO in support 022 General Correspondence 
of an IND that will be filed by H. Hurwitz, MO. 

66,279 RAD 001C 05118/2004 This letter authorizes FDA to refer to this IND in support of 021 General Correspondence 
an INO that will be filed by D. Franz, MO. 

66,279 RAD 001C 05/11/2004 E-mails to/from FDA regarding the response to FDA 
comments for Study 2107 

66,279 RAD 001C 04/27/2004 This letter authorizes FDA to refer to this IND in support of 020 General Correspondence 
an INO that will be filed by D. George, MD. 

66,279 RAD 001C 04/06/2004 Amendment No.1 to Study No. 2107. 019 2107 Change In Protocol 

66,279 RAD 001C 03/2512004 This letter authorizes FDA to refer this INO in support of an 018 General Correspondence 
INO to be sponsored by J. Wolf. 

66,279 RAD 001C 02/10/2004 New Investigator to Study No. 2107: Dr. Howard A. Burris. 016 2107 New lnve~tlgator 

66,279 RAD 001C 01/29/2004 This letter authorizes FDA to refer to this IND in support of 015 General Correspondence 
two I NOs that will be filed by Memorial Sloan-Kettering 
Cancer Center. 
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66,279 RAD 001 c 01/1512004 This correspondence authorizes the FDA to refer to this IND 014 
in support of an IND that will be filed by F. Giles, MD. 

66,279 RAD 001 C 01/09/2004 This letter authorizes the FDA to refer to this IND in support 013 
of an IND that will be filed by H. Scher, MD. 

66,279 RAD 001 c 01/09/2004 This letter authorizes the FDA to refer to this IND in support 012 
of an IND that will be filed by V. A. Miller, MD. 

66,279 RAD 001C 01/07/2004 New protocol: Study No. 2107 entitled, A" phase 1b study 011 2107 
investigating safety, tolerability and molecular 
pharmacodynamic effects of RAD001 monotherapy in 
patients with solid cancers. · 

66,279 RAD 001C 12/15/2003 New Investigator to Study No. 2101: Dr. Howard. A. Burris, 010 2101 
Ill, MD. 

66,279 RAD 001 C 12101/2003 FAX from FDA containing comments from the clinical 
pharmacology review on Serial No. 006 dated March 7, 
2003. 

66,279 RAD 001C 10/07/2003 New protocol and Amendment No. 1, No.2, and No.3, to 009 2101 
Study No. 2101: entitled, "A phase lb study of RAD001 in 
combination with gemcitabine, investigating safety, 
tolerability pharmacokinetics and pharmacodynamics in 
patients with advanced solid tumors. 

66,279 RAD 001C 05/0212003 Amendments No.1 and 2 to Study No. 2206. 001 2206 

66,279 RAD 001C 03107/2003 Response to comments from the Pharmacology Reviewer 006 
on Serial No. 005 received February 25, 2002. 

66,279 RAD 001 c 0310512003 FDA LETTER stating that the proposed clinical study may 
proceed and also contains recommendations and/or 
requests for information in reference to the original IND. 

66,279 RAD 001C 02125/2003 FAX from FDA containing comments from the clinical 
pharmacology review on Serial No. 005. 

66,279 RAD 001C 01/17/2003 This correspondence responds to comments received from 005 
the Pharmcology Reviewer regarding Study RAD001. 

66,279 RAD 001C 12/3112002 FAX from FDA containing comments from the Medical 
Reviewer on Serial No. 003, dated December 19, 2002. 

66,279 RAD 001C 12/30/2002 FAX from FDA containing comments from the Chemistry 
review. 

66,279 RAD 001C 12/19/2002 FAX from FDA which states that the review of the IND is 
completed and that the proposed clinical study may begin 
based on the December 19, 2002 agreement to correct the 
deficiency. 

66,279 RAD 001 C 12/19/2002 E-mail to FDA in response to the deficiency and comments 
received December 18,2002. 

66,279 RAD 001C 12/19/2002 FAX from FDA containing comments from the Medical 
review. 

66,279 RAD 001C 12119/2002 Response to comments received from the Medical Reviewer 003 
regarding Study No. 2206. 

66,279 RAD 001C 12/18/2002 E-mail from FDA containing a deficiency and comments on 
.the original IND. 

66,279 RAD 001C 12/18/2002 Response to FDA for a statement of clarification to allow 002 
cross referencing of IND 52,003 (Division of Special 
Pathogens and Immunologic Drug Products). 
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66,279 RAD 001 C 12/06/2002 This submission responds to an FDA request for desk 
copies of relevant sections of the original IND. 

SERI PROTOCOL SUBMISSION TYPE 

001 Response to FDA Request 

66,279 RAD 001 C 11/22/2002 This originaiiND for RAD001 is being developed as an 000 C2206 Original IND 
antiproliferative drug with applications as an 
immunosuppressant and anticancer agent. Protocol: 
Study No. RAD001C2206 entitled, "A phase 1-11, open-label 
study of RAD001 in combination with G!ivec (imatinib) in 
patients with Glivec-rafractory/resistant gastrointestinal 
stromal tumors". Investigator: G. Demetri, MD. 
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22-334 Afinitor 0410712009 Final printed labeling as requested in the approval letter dated March 000 Labeling 
30, 2009 for SOOO in Structured product labeling format. Also Includes 
the final printed carton and container labels (eCTD-seq0046). 

22-334 Afinitor 0313012009 FDA LEITER approving the new drug application submitted June 27, 
2008. This new drug application provides for the use of Afinitor 
(everolimus) tablets for the treatment of patients with advanced renal 
cell carcinoma after failure of treatment with sunitinib or sorafenib. 

22-334 Afinitor 03127/2009 Final proposed labeling of US PI as received from FDA on March 25, 
2009. Also includes agreement to Post-Marketing Commitments 
received on March 26, 2009 (eCTD-seq0045). 

22-334 Afinitor 03120/2009 Response to FDA Request received March 18, 2009 regarding adverse 
event table (eCTD-seq0043). 

22-334 Afinitor 0311212009 Response to FDA request for time-to-treatment-failure analysis 
combining the PFS events per investigator with events based on 
treatment discontinuation. Also providing a by-patient listing explaining 
differences between the dates for PFS events and the main reasons for 
treatment discontinuation (eCTD-seq0042) 

22-334 Afinitor 03111/2009 Response to CMC information request received on March 9 and 10, 
2009 (eCTD-seq0041). 

22-334 Afinitor 0311012009 Response to request for clinical and statistical information received via 
email on March 6, 2009 (eCTD-seq0040). 

22-334 Afinitor 03103/2009 Response to request for proposed PMR timelines and clinical 
information request received via email on March 2, 2009. 
(eCTD-seq0039). 

22-334 Afinitor 02127/2009 Response to FDA Request Updated Proposed Label Requested on 
February 23, 2009 (eCTD-seq0038). 

22-334 Afinitor 0212512009 Response to FDA request for Statistical information dated February 24, 
2009 (eCTD-seq0037). 

22-334 Afinitor 0212312009 Response to FDA CMC infomation email request dated Febraury 19, 
2009. Response to FDA Clinical information email request dated 
February 19, 2009 and February 20, 2009 (eCTD-seq0036). 

22-334 Afinitor. 0212012009 Corrected cover letter for seq. 0034 regarding incorrect "Document 
Status• (sent Feb. 17, 2009). Cover sheet was marked "draft", but 
information was final (eCTD-seq-0035). 

22-334 Afinitor 02/18/2009 Response to FDA regarding Clinical Information request 
(eCTD-seq0034). 

22-334 Afinitor 02/1712009 Investigators Prof. Stephanie Oudard and Prof. Camillo Pots response 
to FDA inspectional observations. Inspections were held Dec. 8-12, 

. 2009 and Dec. 15-19,2009 respectively (eCTD-seq0033). 

22-334 Afinitor 02/10/2009 Response to clinical information request of February 9, 2009 
(eCTD-seq0032) 

22-334 Afinitor 02/06/2009 Email Response to Statistical Request Regarding Sequence 31 

22-334 Afinltor 0112012009 Response to FD-483 observations from FDA Inspection November 
17-21, 2008, CFN 9611204 Novartis Pharma AG, Site Basel 
(eCTD-seq0029). 

22-334 Afinitor 1212212008 Response to DRISK Comments on PPI (eCTD-seq0027) 

22-334 Afinitor 12/10/2008 Response to Clinical Pharmacology Information Request received bye
mail on December 7, 2008. Novartis is providing all requested 
bio-analytical reports (eCTD-seq0026) 
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22-334 Afinitor 1210512008 Response to clinical pharmacology information request received via 
email on November 4, 2008, discussed at a telecon on November 5, 
2008 and November 26, 2008. Submission also includes a revised 
Financial Disclosure Certification. (eCTD-seq0025). 

22-334 Afinitor 11126/2008 This submission is in response to information requests received 
October 10 and November 13, 2008. Novartis providing the RECIST 
CRFs for 93 patients and the eCRF screenshots for 210 patients as 
agreed. (eCTD-0024) 

22-334 Afinitor 11/1112008 Response to FDA question about number of patients with post study 
treatment in raw and derived datasets. (eCTD-0022) 

22-334 Afinitor 1013112008 Novartis is providing the written response to the information Request 
referenced herein. (eCTD-0021 ). 

22-334 Afinitor 10/2812008 With this submission Novartis is providing the third and last part of the 
response to the Information Requests received via email on September 
22, and September 23, 2008, which addresses the request to quantify 
missing tumor assessments both for site (local) evaluations and 
evaluations carried out by independent review (central) and compare 
the missing patterns between the two sources. (eCTD-seq0019) 

22-334 Afinitor 10/2412008 This amendment Is in response to the FDA request received via email 
on October 9, 2008 and includes the combined datasets for the 
C2101-02 PK data analysis including concentration data that was 
missing in the datasets for this study submitted in the original NDA. 
Novartis is also re-submitting the updated PK datasets with nominal 
time for clinical oncology studies C11 01, C21 04, C21 08, C2207, and 
C2222. Nso With this submission Novartis is submitting a revised 
version of the population PK study report which we submitted with the 
90-Day Safety Update [September 30, 2008, sequenee 0011, CTD 

22-334 Afinitor 1012112008 This amendment contains the response to the FDA request received by 
email on September 22, 2008 for the by-patient listing of all 
discrepancies between the central and local reviews, with the 
Incorporation of a comments column to document potential 
explanations. (eCTD-seq0017) 

22-334 Afinitor 10/2112008 This correspondence to the FDA is to inform them of the minor 
descrepancies discoverd for protocol deviations codes as"E 08-Patient 
hes a severe and lor uncontrolled medical condition" for 3 patients at Dr, 
Robert Motzer's site (number 513) at Memorial Sloan-Kettering Cancer 
Center (York, US) which are Incorrect. (eCTD-seq0018) 

22-334 Afinitor 10/1712008 This amendment contains the additional datasets for study C2107 
requested by email on October 8, 2008, as well as the request by email 
on October 9, 2008 for the resubmission of the dataset for study C2119. 
(eCTD-seq0016) 

22-334 Afinitor 1 0/1412008 This amendment contains the res pone to the information request 
received by email on October 2, 2008 for the datasets for studies C2107 
and C2239. (eCTD-seq0015) 

22-334 Afinitor 0912912008 Response to FDA request received via email on September 22 and 23, 
2008. (eCTD-seq0013) 

22-334 Afinitor 0912912008 Response to FDA request received via email on August 29, 2008. At 
this time Novartis is submitting the responses to the unanswered 
questions in the CMC information request. (eCTD-seq0012) 

22-334 Afinitor 09/18/2008 Response to Division of Scientific Investigation request regarding 
information for Everolimus. The response includes information from 
Study 2240 Centers 0513 and 0606 and 0756~ (ES) 

22-334 Afinitor 09/1112008 This correspondence to the FDA is to follow-up on the question about 
reader concordance raised at the applicant orientation meeting. 
(eCTD-seq0009) 
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22-334 Afinitor 09/09/2008 This amendment Is in response to the information request made via CMC 
email on August 28, 2008 for the list of drug substance batches 
{pre-clinical and clinical) used to support NDA 22-334 and the batch 
data for one drug substance batch that has not been submitted. 
(eCTD-seq0010) · 

22-334 Afinitor 09/07/2008 Novartis is submitting an Amending to the Pending NDA for providing CMC 
registration stability update and a shelf life extension for the 5mg and 
10mg Afinitor® (everolimus) Tablets. Also included in this submission is 
a correction of the name and address of a quality control and stability 
testing site for the 5mg and 10mg Afinitor® (everolimus) Tablets. The 
updated address was also provided in the Establishment Information 
included in the Amendment Sequence 0006, submission date of 29-
Aug-2008. (eCTD-seq0007) 

22-334 Afinitor 09/0512008 This amendment is in response to the CMC information request 
received via email on August 29, 2008. (eCTD-seq0008) 

CMC 

22-334 Afinitor 08/29/2008 At this time, Novartis is submitting an amendment in response to the CMC 
information request received dated 22-Jul-2008, to provide complete 
updated drug substance information to NDA No. 2.2-334. This 
amendment is submitted in accordance to the agreements reached in 
the teleconference held between Novartis associates and FDA 
representatives from the Division of Special Pathogens and Transplant · 
Products, and the Oncology Drug Products Division to discuss the 
requirements for transfer of responsibility for NDA review of the 
everolimus drug substance information in support of the Afinitor 

22-334 Afinitor 08/26/2008 This amendment contains a 60 day efficacy update of the pivotal Phase 
ill study CRAD001C2240, which is provided as an amendment to 2.7.3 
Summary of Clinical Efficacy. (eCTD-seq0005) 

22-334 Afinitor 08/21/2008 This amendment to the pending NDA is in response to the emails 
received on July 31 and August 12, 2008 for the datasets of the 
thorough QT study C2118. (eCTD-seq0004) 

22-334 Afinitor 08/20/2008 Novartis meeting minutes submitted to the FDA of the August 13, 2008 
meeting between Novartis and the FDA to discuss and agree on the 
requirements for transfer of responsibility for NDA review of the 
everolimus drug substance Information in support of the Afinitor NDA 
CMC review. (eCTD-seq0003) 

22-334 Afinitor 08/04/2008 This amendment to the pending NDA is in response to the FDA 
requested received via email on July 24, 2008 and July 25, 2008. 
(eCTD-seq0002) 

22-334 Afinitor 07/2912008 This amendment to the pending NDA is in response to the FDA request 
received July 17,2008 for the annotated label with each line numbered. 
(eCTD-seq0001) 

22-334 Afinitor 06/27/2008 Original NDA for the treatment of advanced renal ceil carcinoma (RCC). 
(eCTD-seqOOOO) 
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52,003 Certican® 04/0812009 Amendment updates reference standards and retest period 885 CMC Amendment 
and storage temperature in support of upcoming clinical 
studies (PS). 

52,003 Certican® 04/03/2009 Updated CMC for 0.25mg, 0.5mg, 0. 75 mg and 1 mg tablets 884 CMC Amendment 
in support of upcoming clinical studies. (PS) 

52,003 Certican® 03127/2009 Response to FDA request to submit final study reports 880 Response to FDA Request 
CRAD001A 8158, B158E1 and B158E2. (PS) 

52,003 Certican® 03125/2009 Request for teleconference to help guide Novartis and 0879 Request for FDA Meeting 
clarify FDA recommendations from February 19, 2009 
communication for exposure-response analyses. (PS) 

52,003 Certican® 03104/2009 7-day safety report PHH02009US02442 Safety Report 

52,003 Certican® 03/04/2009 Clinical information amendment - Revised Statistical Plan 872 Clinlcellnformatlon Amendr 
CRAD001A2309. (PS) 

52,003 Certican® 02/19/2009 7-day safety report PHH02009US01705 (PS) Safety Report 

52,003 certican® 02/11/2009 PHH02008US15235; follow-up (PS) 865 Safety Report 

52,003 Certican® 02/10/2009 PHHY2008DE25330; follow-up (PS) 864 Safety Report 

52,003 Certican® 02/10/2009 PHH020091T00723; follow-up (PS) 863 Safety Report 

52,003 Certican® 02/09/2009 PHH020091T00723; follow-up (PS) 862 Safety Report 

52,003 Certican® 02109/2009 PHH02008US14020; follow-up (PS) 861 Safety Report 

52,003 Certican® 02/04/2009 CRAD001 H2304,CRAD001A2309,CRAD001A2310,CRADOl 860 New Investigator 
new investigator (PS) 

52,003 Certican® 01/30/2009 Submission to gain preliminary advice from FDA on future 859 Clinical Information Amendr 
development program for Certican in combination with 
reduced exposure tacrollmus in renal transplantation. Note 
cover letter incorrectly states date as 1/30/2008.(PS) 

52,003 Certican® 01/29/2009 PHH02008FR13655; follow-up (PS) 858 Safety Report 

52,003 Certican® 01/29/2009 PHH020091T00723; follow-up (PS) 857 Safety Report 

52,003 • Certican® 01/27/2009 7-day safety report PHH02008FR13655 (PS) Safety Report 

52,003 Certican® 01/27/2009 PHH02008FR13655 (PS) 856 Safety Report 

52,003 Certican® 01/26/2009 PHH02008US15235; follow-up (PS) 855 Safety Report 

52,003 Certican® 01/21/2009 7-day safety report PHH02008US14734. (PS) Safety Report 

52,003 Certican® 01/21/2009 PHH02008US14734 (PS) . 854 Safety Report 

52,003 Certican® 01/21/2009 PHH020091T00723 (PS) 853 Safety Report 

52,003 Certican® 01/14/2009 PHH02008US15235; follow-up (PS) 852 Safety Report 

52,003 Certican® 01/13/2009 PHH02008TR15263; follow-up (PS) 851 Safety Report 

52,003 Certican® 01/12/2009 Annual Report covering the period November 15, 2007 to 850 Annual Report 
November 14, 2008. (PS) 

52,003 Certican® 01/09/2009 PHH02008TR 15236; follow-up (PS) 849 Safety Report 

52,003 Certican® 01/07/2009 PHH02008US14020; follow-up (PS) 848 Safety Report 

52,003 Certican® 01/07/2009 PHH02008DE11094; follow-up (PS) 847 Safety Report 
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52,003 Certican® 01/0712009 PHH02008US15235 (PS) 846 Safety Report 

52,003 Certican® 01/06/2009 Clinical infonnation amendment - updated statistical 845 Clinicallnfonnation Amendr 
analysis plan for study CRAD001A2309. (PS) 

52,003 Certican® 01/0512009 PHH02008TR15236 (PS) 844 Safety Report 

52,003 Certican® 01/02/2009 PHH02008DE11982; follow-up (PS) 843 Safety Report 

52,003 Certican® 12129/2008 PHH02008US13880; follow-up (PS) 842 Safety Report 

52,003 Certican® 12126/2008 PHH02008CH13360; follow-up (PS) 841 Safety Report 

. 52,003. Certican® 12126/2008 PHH02008CH13379; follow-up (PS) 840 Safety Report 

52,003 Certican® 12/18/2008 Clinical infonnation amendment - proposals for PKIPD 839 Clinlcallnfonnation Amendr 
statistical methods/table shells. (PS) 

52,003 Certican® 12/15/2008 PHH02007US20875; follow-up (PS) 838 Safety Report 

52,003 Certican® 12/12/2008 PHH02008BE12855; follow-up (PS) 837 Safety Report 

52,003 Certican® 12/10/2008 PHH02008DE11094; follow-up (PS) 836 Safety Report 

52,003 Certican® 12/09/2008 PHH02008US14020; follow-up (PS) 834 Safety Report 

52,003 Certican® 12/09/2008 PHH02008DE11982 (PS) 835 Safety Report 

52,003 Certican® 12/08/2008 PHH020081T09241; follow up (PS) 833 Safety Report 

52,003 Certican® 12/05/2008 PHH02008US14020 (PS) 832 Safety Report 

52,003 Certican® ·12104/2008 PHH02008US13880 (PS) 831 Safety Report 

52,003 Certican® 12/03/2008 PHH02008DE11491; follow-up (PS) 830 Safety Report 

52,003 Certican® 12/02/2008 PHH020081T09241; follow-up (PS) 826 Safe~ Report 

52,003 Certican® 12/02/2008 PHH02008CH13360; follow-up (PS) 827 Safety Report 

52,003 Certican® 12/02/2008 PHH02008CH13379; follow-up (PS) 828 Safety Report 

52,003 Certican® 12/0212008 PHH02008US14108 (PS) 829 Safety Report 

52,003 Certican® 11126/2008 PHH02008CH13379; follow-up (PS) 824 Safety Report 

52,003 Certican® 1112612008 PHH02008CH13360; follow-up (PS) 825 Safety Report 

52,003 Certican® 11/25/2008 PHH020081T01481; follow-up (PS) 821 Safety Report 

52,003 Certican® 11/25/2008 PHH020081T09241 (PS) 822 Safety Report 

52,003 Certican® 11/25/2008 PHH02007AU11574; follow-up (PS) 823 Safety Report 

52,003 Certican® 11/21/2008 PHH02008DE11094; follow-up (PS) 819 Safety Report 

52,003. Certican® 1112112008 PHH02008TW11206; follow-up (PS) 820 Safety Report 

52,003 Certican® 11/19/2008 PHH02008CH13379 (PS) 817 Safety Report 

52,003 Certican® 11/1912008 PHH02008CH13360 (PS) 818 Safety Report 

52,003 Certican® 11/18/2008 PHH02008TW11206; follow-up (PS) 816 Safety Update 

.52,003 Certican® 11/17/2008 PHH02008BE12855 (PS) 815 Safety Report 
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52,003 Certican® 11/14/2008 PHH02008DE11491; follow-up (PS) 814 Safety Report 

52,003 Certican® 11/1312008 PHH02008US12593; follow-up (PS) 813 Safety Report 

52,003 Certican® 11/11/2008 PHH020081T11948; follow-up (PS) 812 Safety Report 

52,003 Certican® 11/10/2008 PHHY2008DE25330; follow-up (PS) 811 Safety Report 

52,003 Certican® 11/0612008 Study CRAD001 H2304 new investigator. (PS) 809 New Investigator 

52,003 Certican® 1110612008 PHH02008CA 11400; follow-up (PS) 810 Safety Report 

52,003 Certican® 10129/2008 PHHY2008SG20428 follow-up (PS) 808 Safety Report 

52,003 Certican® 10/2812008 PHH02008DE11 094 follow-up (PS) 806 Safety Report 

52,003 Certican® 10/2812008 PHH02008DE12119 follow-up (PS) 807 Safety Report 

52,003 Certican® 10/27/2008 PHHY2008DE25330 follow-up (PS) 805 Safety Report 

52,003 Certican® 10/27/2008 PHH02007US20875; follow-up (PS) 803 Safety Report 

52,003 Certican® 10127/2008 PHH02008US12593 (PS) 804 Safety Report 

52,003 Certican® 1012412008 PHH02008DE11 094; follow-up (PS) 802 Safety Report 

52,003 Certican® 10/21/2008 PHH02008DE12119 (PS) 801 Safety Report 

52,003 Certican® 1012012008 7-day safety report PHH02008DE11094 (PS) Safety Report 

52,003 Certican® 10/1612008 7-Day safety report PHH02008DE12119. (PS) Safety Report 

52,003 Certican® 10116/2008 PHH020081T11948 (PS) 800 Safety Report 

52,003 Certican® 10/14/2008 PHH02008DE11491 (PS) 798 Safety Report 

52,003 Certican® 10114/2008 PHH02007US00556; follow-up (PS) 799 Safety Report 

52,003 Certican® 10108/2008 PHH02008CA04926; follow-up (PS) 796 Safety Report 

52,003 Certican® 10/03/2008 PHH02008AR00668; follow-up (PS) 795 Safety Report 

52,003 Certican® 09130/2008 PHH02008TW11206 (PS) 793 Safety Report 

52,003 Certican® 09130/2008 PHH02008CA 11400 (PS) 794 Safety Report 

52,003 Certican® 09/23/2008 PHH02008US 1 0695 follow-up (PS) 791 Safety Report 

52,003 Certican® 0912312008 PHH02008DE 1 0143 follow-up (PS) 792 Safety Report . 
52,003 Certican® 09119/2008 PHH02008N001190 (PS) 790 Safety Report 

52,003 Certican® 0911812008 PHHY2008SG20428 (PS) 788 Safety Report 

52,003 Certican® 0911812008 PHHY2008JP20446 (PS) 789 Safety Report 

52,003 Certican® 0911612008 PHH02008US 1 0695 (PS) 787 Safety Report 

52,003 Certican® 09/1512008 7-Day Safety report PHHY2008SG20428 (PS) Safety Report 

52,003 Certican® 0911512008 7-day safety report PHH02008US12593 (PS) Safety Report 

52,003 Certican® 09/12/2008 PHH01997FR03054 (PS) 786 Safety Report 

52,003 Certican® 09/11/2008 PHH01997N002606 follow-up (PS) 785 Safety Report 
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52,003 Certican® 09/10/2008 PHH02007US21124 follow-up (PS) 783 Safety Report 

52,003 Certican® 09/10/2008 PHH02008CA00612 follow-up (PS) 784 Safety Report 

52,003 Certican® 09/08/2008 Study CRAD001A2310 change in protocol, amendment 7. 782 Change In Protocol · 
(PS) 

52,003 Certican® 09104/2008 PHH02007FR07389 follow-up (PS) 781 Safety Report 

52,003 Certican® 09/03/2008 PHH02008DE10143 (PS) 780 Safety Report 

52,003 Certican® 09/02/2008 PHH02008CY09722 follow-up (PS) 777 Safety Report 

52,003 Certican® 09/02/2008 PHH02008FR08863 follow-up (PS) 778 Safety Report 

52,003 Certican® 09/02/2008 PHH02007US21124 follow-up (PS) 779 Safety Report 

52,003 Certican® 08129/2008 Study CRAD001 H2304,CRAD001A2309, CRAD001A2401 776 New Investigator 
new investigator (PS) 

52,003 Certican® 08128/2008 PHH02008FR08863 (PS) 773 Safety Report 

52,003 Certican® 08128/2008 PHH02008CA04926 follow-up (PS) 774 Safety Report 

52,003 Certican® 08128/2008 PHH02008US05802 follow-up (PS) 775 Safety Report 

52,003 Certican® 0812212008 PHH02008AU08078 follow-up (PS) 772 Safety Report 

52,003 Certican® 08/20/2008 7-Day IND Safety Notifiction PHH02008FR08863 (PS) Safety Report 

52,003 Certican® 08/19/2008 PHH02008CY09722 (PS) 771 Safety Report 

52,003 Certican® 07/31/2008 PHH02008FR08382 follow-up (PS) 769 Safety Report 

52,003 Certican® 07/31/2008 PHH02008US05802 (PS) 770 Safety Report 

52,003 Certican® 07/2912008 7-Day IND Safety Notification PHH02008US05802 (PS) Safety Report 

52,003 Certican® 07/25/2008 PHH02008FR08382 follow-up (PS) 768 Safety Report 

52,003 Certican® 07122/2008 PHH02008FR08382 follow-up (PS) 767 Safety Report 

52,003 Certican® 07/21/2008 PHH02008AU07680 follow-up (PS) 766 Safety Report 

52,003 Certican® 07116/2008 PHH02008FR08382 (PS) 764 Safety Report 

52,003 Certican® 07/16/2008 PHH02008US07823 follow-up (PS) 765 Safety Report 

52,003 Certican® 07/10/2008 PHH02007FR09520 follow-up (PS) 763 Safety Report 

52,003 Certican® 07/09/2008 PHH02008AU08078 (PS) 762 Safety Report 

52,003 Certican® 07/03/2008 Study CRAD001 H2304 new investigator. (PS) 760 New Investigator 

52,003 Certican® 07/03/2008 PHH02007PL06777 follow-up (PS) 761 Safety Report 

52,003 Certican® 07/0212008 PHH02008DE05923 follow-up (PS) 757 Safety Report 

52,003 Certican® 07/02/2008 PHH02007ES08365 follow-up (PS) 758 Safety Report 

52,003 Certican® 07/02/2008 PHH02008US07899 (PS) 759 Safety Report 

52,003 Certican® 06130/2008 PHH02008US06493 follow-up (PS) 755 Safety Report 

52,003 Certican® 06/27/2008 PHH02008AU07680 (PS) 754 Safety Report 
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52,003 Certican® 06/26/2008 PHH02008CA00612 follow-up (PS) 753 Safety Report 

52,003 Certican® 06/20/2008 PHH02007FR03202 foJIQw-up (PS) 751 Safety Report 

52,003 Certican® 06/19/2008 PHH02008DE05923 follow-up (PS) 750 Safety Report 

52,003 Certican® 06/1312008 PHH02007US21124 follow-up (PS) 749 Safety Report 

52,003 Certican® 06/1212008 PHH02008US04833 follow-up (PS) 747 Safety Report 

52,003 Certican® 06/1212008 PHH02008DE05923 follow-up (PS) 748 Safety Report 

52,003 Certican® 06/10/2008 PHH02008DE05923 (PS) 746 Safety Report 

52,003 Certican® 06/09/2008 Study CRAD001H2304 naw investigator. (PS) 745 Naw Investigator 

52,003 Certican® 06/06/2008 Response to address FDA statistical comments, a copy of 742 Clinical Information Amendr 
the DMC charter and additional comments in response to Response to FDA Request 
FDA letter dated November 29, 2007. (PS) 

52,003 Certican® 06/06/2008 PHH02008US01900 follow-up (PS) 744 Safety Report 

52,003 Certican® 06/0312008 PHH02007DE20351 follow-up (PS) 741 Safety Report 

52,003 Certican® 06/02/2008 PHH02007FR14620 follow-up (PS) 740 Safety Report 

52,003 Certican® 05/30/2008 PHH02008AR00668 follow-up (PS) 739 Safety Report 

52,003 Certican® 05/09/2008 PHH02007FR14620 follow-up (PS) 738 Safety Report 

52,003 Certican® 05/01/2008 PHH02008DE03857 follow-up (PS) 737 Safety Report 

52,003 Certican® 04130/2008 PHEH2000US08591 follow-up (PS) 735 Safety Report 

52,003 Certican® 04130/2008 PHH02008US04833 follow-up (PS) 736 Safety Report 

52,003 Certican® 04/29/2008 PHH02008CA04926 (PS) 733 Safety Report 

52,003 Certican® 04/29/2008 PHH02008JP04055 follow-up (PS) 734 Safety Repo!f 

52,003 Certican® 04/28/2008 PHH02008US04833 follow-up (PS) 732 Safety Report 

52,003 Certican® 04/25/2008 PHH020071T19720 follow-up (PS) 731 Safety Report 

52,003 Certican® 04/23/2008 PHH02008US01900 follow-up (PS) 730 Safety Report 

52,003 Certican® 04/22/2008 PHH02008US04735 (PS) 728 Safety Report 

52,003 Certican® 04/22/2008 PHH02008US04833 (PS) 729 Safety Report 

52,003 Certican® 04/21/2008 PHH020081T01481 follow-up (PS) 727 Safety Report 

52,003 Certican® 04118/2008 PHH02008DE03857 follow-up (PS) 726 Safety Report 

52,003 Certican® 04115/2008 PHH02008JP04055 (PS) 725 Safety Report 

52,003 Certican® 04115/2008 Per FDA request, submission of statistical analysis plan 724 Clinical Information Amendr 
prior to database lock for study CRAD001A2309. (PS) Response to FDA Request 

52,003 Certican® 04111/2008 PHH02007FR18497 follow-up (PS) 723 Safety Report 

52,003 Certican® 04/08/2008 PHH020081T01481 follow-up (PS) 722 Safety Report 

52,003 Certican® 04/04/2008 PHH02008DE03857 follow-up (PS) 721 Safety Report 

52,003 Certican® 04/03/2008 Study CRAD001A2401 new investigator. (PS) 720 New Investigator 
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52,003 Certican® 04/01/2008 Submission to FDA of notification from the study Date 719 Clinical Information Amendr 
Monitoring Committee and a copy of the communication 
sent to study investigators. (PS) 

52,003 Certican® 03/28/2008 PHH02008DE03857 (PS) 718 Safety Report 

52,003 Certican® 03/27/2008 PHH02008US01900 follow-up (PS) 717 Safety Report 

52,003 Certican® 0312512008 PHH02007US2114 follow-up (PS) 715 Safety Report 

52,003 Certican® 0312512008 PHH02007N019319follow-up (PS) 716 . Safety Report 

52,003 Certican® 03121/2008 Study CRAD001A2401 new investigator (PS) 714 New Investigator 

52,003 Certican® 03120/2008 PHH02007US20563 follow-up (PS) 713. Safety Report 

52,003 Certican® 03117/2008 PHH02007US21124 follow-up (PS) 712 Safety Report 

52,003 Certican® 03112/2008 PHH02008AU01363 (PS) 711 Safety Report 

52,003 Certican® 03107/2008 PHH02007US21124 follow-up (PS) 709 Safety Report 

52,003 Certican® 03107/2008 PHH02007N019319 follow-up (PS) 710 Safety Report 

52,003 Certican® 0310312008 PHH02008AR00668 (PS) 708 Safety Report 

52,003 Certican® 02/28/2008 PHH02008FR02098 FOLLOW-UP (PS) 705 Safety Report 

52,003 Certican® 02/28/2008 PHH02008US02416 (PS) 706 Safety Report 

52,003 Certican® 02128/2008 PHH020081T01481 FOLLOW-UP (PS) 707 Safety Report 

52,003 Certican® 02/27/2008 PHH020071T19720 FOLLOW-UP (PS) 704 Safety Report 

52,003 Certican® 02125/2008 PHH02007FR13915 follow-up (PS) 703 Safety Report 

52,003 Certican® 02/21/2008 PHH02008US01900 follow-up (PS) 701 Safety Report 

52,003 Certican® 02121/2008 Study CRAD001A2401 new investigator. (PS) 702 New Investigator 

52,003 Certican® 02120/2008 PHH02007FR14001 FOLLOW-UP (PS) 698 Safety Report 

52,003 Certican® 02120/2008 PHH020071T19720 FOLLOW-UP (PS) 699 Safety Report 

52,003 Certican® 02/20/2008 PHH02007N019319 (FOLLOW-UP) (PS) 700 Safety Report 

52,003 Certlcan® 02/19/2008 PHH02008FR02098 (PS) 696 Safety Report 

52,003 Certican® 02/19/2008 PHH02007FR14620 FOLLOW-UP (PS) 697 Safety Report 

52,003 Certican® 02/14/2008 PHH02008US01900 (PS) 695 Safety Report 

52,003 Certican® 02/1312008 Letter of cross reference granting permission to 694 Other 
FDA/HFD-590 to allow representatives from the CDRH 
lnterventional Cardiology Devices Branch to review and 
discuss those parts of our documents relevant for Abbott 
Vascular's XIENCE V application. (PS) 

52,003 Certican® 02/12/2008 PHH020081T01481 (PS) 693 Safety Report 

52,003 Certican® 02/08/2008 PHH02007JP191 09 FOLLOW-UP (PS) 692 Safety Report 

52,003 Certican® 02/08/2008 PHH02007FR17369 FOLLOW-UP (PS) 691 Safety Report 

52,003 Certican® 02/07/2008 PHH02007FR14001 FOLLOW-UP (PS) 689 Safety Report 
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52,003 Certican® 02/07/2008 PHH02007FR13915 (PS) 690 Safety Report 

52,003 Certican® 02/06/2008 PHH020071T19720 FOLLOW-UP (PS) 688 Safety Report 

52,003 Certican® 01/31/2008 PHH02007N019319 FOLLOW-UP (PS) 685 Safety Report 

'52,003 Certican® 01/31/2008 PHH02007FR18943 FOLLOW-UP (PS) 686 Safety Report 

52,003 Certican® 01/2812008 PHH02007FR18943 FOLLOW-UP (PS) 682 Safety Report 

52,003 Certican® 01/2812008 PHH02007FR20512 FOLLOW-UP (PS) 683 Safety Report 

52,003 Certican® 01/2812008 PHH02007FR18940 FOLLOW-UP (PS) 684 Safety Report 

52,003 Certican® 01/25/2008 Studies CRAD001A2309 and CRAD001A2310 change in 680 Change In Protocol 
protocol, amendment 3. (PS) 

52,003 Certican® 01/25/2008 PHH02007N019319 FOLLOW-UP (PS) 681 Safety Report 

52,003 Certican® 01/23/2008 PHH02007DE20351 FOLLOW-UP (PS) 677 Safety Report 

52,003 Certican® 01/2312008 PHH020071T9720 (PS) 678 Safety Report 

52,003 Certican® 01/23/2008 PHH02007JP19109 FOLLOW-UP (PS) 679 Safety Report 

52,003 Certican® 01/22/2008 PHH02007FR12501 FOLLOW-UP (PS) 675 Safety Report 

52,003 Certican® 0112212008 PHH02007FR11090 FOLLOW-UP (PS) 676 Safety Report 

52,003 Certican® 01/21/2008 PHH02007US17617 FOLLOW-UP (PS) 674 Safety Report 

52,003 Certican® 01/16/2008 PHH02007US20875 (PS) 673 Safety Report 

52,003 Certican® 01/09/2008 Annual Report covering the period November 15, 2006 to 672 Annual Report 
November 14, 2007. (PS) 

52,003 Certican® 01/04/2008 PHH02007US21124 (PS) 670 Safety Update 

52,003 Certican® 01/04/2008 PHH02007JP17929 FOLLOW-UP (PS) 671 Safety Report 

52,003 Certican® 01/02/2008 PHH02007JP19109 FOLLOW-UP (PS) 666 Safety Report 

52,003 Certican® 01/02/2008 PHH02007DE20351 FOLLOW-UP (PS) 667 Safety Report 

52,003 Certican® 01/02/2008 PHH02007FR18943 FOLLOW-UP (PS) 668 Safety Report 

52,003 Certican® 01/02/2008 PHH02007FR11090 FOLLOW-UP (PS) 669 Safety Report 

52,003 Certican® 12/27/2007 PHH02007FR19560 Follow-up. (PS) 665 Safety Report 

52,003 Certican® 12127/2007 PHH02007US20563. (PS) 664 Safety Report 

52,003 Certican® 12/24/2007 PHH02007US13764 Follow-up. (PS) 662 Safety Report 

52,003 Certican® 12/24/2007 PHH02007FR20512. (PS) 663 Safety Report 

52,003 Certican® 12124/2007 PHH02007DE20351. (PS) 661 Safety Report 

52,003 Certican® 12120/2007 PHH02007FR19560 Follow-up. (PS) 660 Safety Report 

52,003 Certican® 12120/2007 PHH02007DE20052 Follow-up. (PS) 659 Safety Report 

52,003 Certlcan® 12/19/2007 Novartis is submitting a IND Amendment to provide update 658 CMC Amendment 
CMC information for the drug substance RAD001-stabilized 
with BHT (everolimus) and drug product. (PS) 
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52,003 Certican® 12/18/2007 PHH02007FR18943 Follow-up. (PS) 656 Safety Report 

52,003 Certican® 12/18/2007 PHH02007DE20052. (PS) 657 Safety Report 

52,003 Certican® 12/18/2007 PHH02007CA19062 Follow-up. (PS) 655 Safety Report 

52,003 Certican® 12/17/2007 PHH02007US06570. (PS) 654 Safety Report 

52,003 Certican® 12/1312007 PHH02007JP19109 Follow-up. (PS) 653 Safety Report 

52,003 Certican® 12/1312007 PHH02007US17944 Follow-up. (PS) 652 Safety Report 

52,003 Certican® 12/12/2007 PHBS2007TR02235. (PS) 651 Safety Report 

52,003 Certican® 12/11/2007 PHH02007FR19043 Follow-up. (PS) 650 Safety Report 

52,003 Certican® 12/11/2007 PHH02007JP17929 Follow-up. (PS) 649 Safety Report 

52,003 Certican® 12/10/2007 PHH02007FR19560. (PS) 648 Safety Report 

52,003 Certican® 12/10/2007 PHH02007FR18940. (PS) 647 Safety Report 

52,003 Certican® 12/07/2007 PHH02007FR17914 Follow-up. (PS) 646 Safety Report 

52,003 Certican® 12/06/2007 PHH02007JP17929 Follow-up. (PS) 644 Safety Report 

52,003 Certican® 12/0612007 PHH02007N019319. (PS) 643 Safety Report 

52,003 Certican® 12/0612007 PHH02007FR18497 Follow-up. (PS) 642 Safety Report 

52,003 Certican® 12/0612007 PHH02007FR11090 Follow-up. (PS) 645 Safety Report 

52,003 Certican® 12/0512007 PHH02007CA19062 Follow-up. (PS) 639 Safety Report 

52,003 Certican® 12/0512007 PHH0200N008769 Follow-up. (PS) 640 Safety Report 

52,003 Certican® 12/0512007 PHH02007FR18943. (PS) 641 Safety Report 

52,003 Certican® 12/04/2007 PHH02007JP19109. (PS) 638 Safety Report 

52,003 Certican® 11/30/2007 PHH02007TW16075. (PS) 637 Safety Report 

52,003 Certican® 11130/2007 PHH02007CA19062 Follow-up. (PS) 636 Safety Report 

52,003 Certican® 11129/2007 PHH02006US22078 FOLLOW-UP (PS) 635 Safety Report 

52,003 Certican® 11/28/2007 PHH02007FR17369 FOLLOW-UP (PS) 632 Safety Report 

52,003 Certican® 11/28/2007 PHH02007US17617 FOLLOW-UP (PS) 633 Safety Report 

52,003 Certican® 11/28/2007 PHH02007FR19043 (PS) 634 Safety Report 

52,003 Certican® 11/27/2007 PHH02007CA19062 (PS) 631 Safety Report 

52,003 Certican® 11/21/2007 PHH02007FR11090. (PS) 630 Safety Report 

52,003 Certican® 11121/2007 PHH02007FR18497. (PS) 629 Safety Report 

52,003 Certican® 11/21/2007 PHH02007FR17914 Follow-up. (PS) 628 Safety Report 

52,003 Certican® 11/20/2007 PHH02007FR03202 Follow-up. (PS) 627 Safety Report 

52,003 Certican® 1111512007 PHH02007ES08365 Follow-up. (PS) 626 Safety Report 

52,003 Certican® 11112/2007 PHH02007JP17793 Follow-up. (PS) 625 Safety Report 
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52,003 Certican® 11/0912007 PHH02007JP17929. (PS) 624 Safety Report 

52,003 Certican® 11/09/2007 PHH02007FR17914 Follow-up. (PS) 623 Safety Report 

52,003 Certican® 11/0812007 PHH02007US17944. (PS) 622 Safety Report 

52,003 ·certican® 11/0812007 PHH02007AU14332. Follow-up (PS) 621 Safety Report 

52,003 Certican® 11/0712007 PHH02007CA15784 Follow-up. (PS) 620 Safety Report 

52,003 Certican® 11/0512007 PHH02007US17617 (PS) 619 Safety Report 

52,003 Certican® 11/0512007 PHH02007ES08365 Follow-up (PS) 618 Safety Report 

52,003 Certican® 11/0212007 PHH02007US12809 Follow-up (PS) 617 Safety Report 

52,003 Certican® 11/0112007 PHH02007SE15401. Follow-up (PS) 616 Safety Report 

52,003 Certican® 10/30/2007 PHH02007FR17369 (PS) 615 Safety Report 

52,003 Certican® 10/30/2007 PHH02007JP17793 (PS) 614 Safety Report 

52,003 Certican® 10129/2007 PHH02007US12809 follow-up (PS) 613 Safety Report 

52,003 Certican® 10/24/2007 PHH02007CA17142. (PS) 612 Safety Report 

52,003 Certican® 10/24/2007 PHH02007FR03202 Follow-up (PS) 611 Safety Report 

52,003 Certican® 10118/2007 PHH02007FR03202 Follow-up. (PS) 610 Safety Report 

52,003 Certican® 10/17/2007 PHH02007US13977 Follow-up. (PS) 609 Safety Report 

52,003 Certican® 10116/2007 PHH02007US12809 Follow-up. (PS) 607 Safety Report 

52,003 Certican® 10116/2007 - The regulatory purpose of this study is to support additional 608 Clinicallnfonnation Amendr 
Phase 3 development and approval for use of Certican 
(everolimus) in liver transplantation. (PS) 

52,003 Certican® 10115/2007 PHH02007CA15784 Follow-up. (PS) 606 Safety Report 

52,003 Certican® 10112/2007 PHH02007FR03202 Follow-up. (PS) 605 Safety Report 

52,003 Certican® 10/12/2007 PHH02007US16146. (PS) 604 Safety Report 

52,003 Certican® 10110/2007 PHH02007FR03202 Follow-up. (PS) 603 Safety Report 

52,003 Certican® 10/09/2007 PHH02007DE15860. (PS) 602 Safety Report 

52,003 Certican® 10/08/2007 PHH02007US15872 Follow-up. (PS) 600 Safety Report 

52,003 Certican® 10/08/2007 PHH02007US13977. (PS) 601 Safety Report 

52,003 Certican® 10/05/2007 PHH02007US 13764. (PS) 599 Safety Report 

52,003 Certican® 10/0412007 PHH02007CA15784. (PS) 598 Safety Report 

52,003 Certican® 10/0412007 PHH02007US15872. (PS) 597 Safety Report 

52,003 Certican® 10/03/2007 PHH02007US12809. (PS) 596 Safety Report 

52,003 Certican® 09/28/2007 PHH02004BE07879 Follow-up. (PS) 595 Safety Report 

52,003 Certican® 09/2712007 TC with Diana Daly/HGS ORA re FDA comments. (PS) Memo of Record (telephone 
report) 

52,003 Certican® 09/27/2007 PHH02007FR03202. Follow-up (PS) 594 Safety Report 
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52,003 Certican® 0912512007 PHH02007SE15401. (PS) 592 Safety Report 

52,003 Certican® 0912512007 PHH02007AU14332 Follow-up. (PS) 593 Safety Report 

52,003 Certican® 09124/2007 New Investigator to Study No. CRAD001A2309 and Study 581 New Investigator 
No. CRAD001A2401. (PS) 

52,003 Certican® 09/21/2007 PHH02007AU11574 Follow-up. (PS) 591 Safety Update 

52,003 Certican® 09/20/2007 PHH02007US07788 Follow-up. (PS) 589 Safety Report 

52,003 Certican® 09/20/2007 PHH02007AU11574 Follow-up. (PS) 590 Safety Report 

52,003 Certican® 09/19/2007 PHH02007ES08365 Follow-up. (PS) 588 Safety Report 

52,003 Certican® 09/1812007 PHH02007FR14001 Follow-up. (PS) 586 Safety Report 

52,003 Certican® 09/18/2007 PHH02007FR14620. (PS) 587 Safety Report 

52,003 Certican® 09/13/2007 PHH02004BE07879 Follow-up. (PS) 585 Safety Report 

52,003 Certican® 09/12/2007 CRAD001 02201 report. This report is provided for use in Other 
regulatory submissions and Investigator Brochure. (PS) 

52,003 Certican® 09/11/2007 PHH02007FR14001 Follow-up. (PS) 584 Safety Report 

52,003 Certican® 09/10/2007 PHH02004US12965 Follow-up. (PS) 583 Safety Report 

52,003 Certican® 09/07/2007 PHH02004BE07879 Follow-up. (PS) 582 Safety Report 

52,003 Certican® 09/06/2007 PHH02007BE13048 Follow-up. (PS) 57:9 Safety Report 

52,003 Certican® 09/0612007 PHH02007BE12170 Follow-up. (PS) 580. Safety Report 

52,003 Certican® 09/05/2007 PHH02007FR14001. (PS) 578 Safety Report 

52,003 Certican® 08/31/2007 PHH02007US11543 Follow-up. (PS) 577 Safety Report 

. 52,003 Certican® 08130/2007 PHH02004BE07879 Follow-up. (PS) 576 Safety Report 

52,003 Certican® 08128/2007 PHH02007FR10519 Follow-up. (PS) 575 Safety Report 

52,003 Certican® 08127/2007 PHH02007US11397. Follow-up (PS) 574 Safety Report 

52,003 Certican® 08123/2007 PHH02007BE13048. Follow-up (PS) 573 Safety Report 

52,003 Certican® 08/23/2007 PHH02007FR10519. Follow-up (PS) 572 Safety Report 

52,003 Certican® 08121/2007 PHH02007FR09520 Follow-up. (PS) 571 Safety Report 

52,003 Certican® 08120/2007 PHH02007BE12170 Follow-up. (PS) 570 Safety Report 

52,003 Certican® 08117/2007 PHH02007AU11574;Follow-Up (PS) 569 Safety Report 

52,003 Certican® 08/17/2007 PHH02007FR09520;Follow-Up (PS) 568 Safety Report 

52,003 Certican® 08/1712007 PHH02007BE13048;Follow-Up (PS) 567 Safety Report 

52,003 Certican® 08/16/2007 PHH02007FR12501 ;Follow-Up (PS) 566 Safety Report 

52,003 Certican® 08/15/2007 Fax to FDA 7-Day IND Safety Report. (PS) Safety Report 

52,003 Certican® 08/15/2007 PHH020071T12077 Follow-up (PS) 565 Safety Report 

52,003 Certican® 08/15/2007 PHH02007US09880 Follow-up. (PS) 564 Safety Report 
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52,003 Certican® 08/15/2007 PHH02007FR10519. (PS) 563 Safety Report 

52,003 Certican® 08/14/2007 Fax to FDA 7-Day IND Safety Report. (PS) Safety Report · 

52,003 Certican® 08110/2007 PHH02004BE07879. Follow-up (PS) 562 Safety Report 

52,003 Certican® 08110/2007 PHH02007FR12501. (PS) 561 Safety Report 

52,003 Certican® 0810812007 The purpose of this submission is to provide resp9f!se with 560 Clinical lnfonnation Amendr 
supporting documentation to address the FDA statistical 
comments requesting additional justification for the 10% 
non-inferiority margin for the composite efficacy endpoint 
(graft lost, death or lost to follow-up) at 12 months post 
transplant. (PS) 

52,003 Certican® 08/07/2007 PHH02007BE12170;Follow-Up (PS) 559 Safety Report 

52,003 Certican® 08/03/2007 PHH02007FR09520;Follow-Up (PS) 558 Sa~ Report 

52,003 Certican® 08/0212007 PHH02007US11543;Follow-Up (PS) 557 Safety Report 

52,003 Certican® 0810112007 PHHQ2007FR03202; Follow- Up (PS) 556 Safety Report 

52,003 Certican® 07/3112007 PHH02007PL06777;Follow- Up (PS) 553 Safety Report 

52,003 Certican® 07/31/2007 PHH02007US04089;Follow-Up (PS) 555 Safety Report 

52,003 Certican® 07/31/2007 PHH020071T12077; Follow-Up (PS) 554 Safety Report 

52,003 Certican® 07/31/2007 Fax to FDA 7-Day Safety Report. (PS) Other 

52,003 Certican® 07126/2007 New investigator to Study No. CRAD001A2310. (PS) 551 New Investigator 

52,003 Certican® 07126/2007 PHH02007US07788;Follow-Up (PS) 552 Safety Report 

52,003 Certican® 07124/2007 PHH02007US11543;Follow-Up (PS) 549 Safety Report 

52,003 Certican® 07124/2007 PHH02007US07788;Follow-Up (PS) 550 Safety Report 

52,003 Certican® 07120/2007 PHH02007US11397; Follow-Up (PS) 548 Safety Report 

52,003 Certican® 07/18/2007 Fax to FDA 7-Day IND Safety Report (PH02007US11397) Safety Report 
(PS) 

52,003 Certican® 07/17/2007 PHH02007US 11397;Follow-Up (PS) 547 Safety Report 

52,003 Certican® 07113/2007 The purpose of this submission is to support additional 546 Clinicallnfonnatlon Amendr 
discussions with the Division on the regulatory value of 
Study A2411 in support ofthe Certican cardiac transplant 
NDA (No. 21-628) review. (PS) 

52,003 Certican® 07/11/2007 Clarification regarding Liver Protocol Comments. (PS) Other 

52,003 Certican® 07/11/2007 PHRM2007FR01778;Follow-Up (PS) 545 Safety Report 

52,003 Certican® 07/09/2007 PHH02007ES08365 Follow-up (PS) 544 Safety Report 

52,003 Certican® 07/09/2007 PHH02007PL06777 Follow-up (PS) 543 Safety Report 

52,003 Certican® 07/03/2007 PHH02005US14500. (PS) 542 Safety Report 

52,003 Certican® 0612612007 Fax from FDA regarding Liver Protocol Comments. (PS) Other 

52,003 Certican® 06125/2007 PHH02007US09880 (PS) 541 Safety Report 

52,003 Certican® 06121/2007 PHH02007PL06777 Follow-up (PS) 540 Safety Report 
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52,003 Certican® 06121/2007 PHH02007FR07389 Follow-up (PS) 539 Safety Report 

52,003 Certican® 06/19/2007 New Investigator to Study No. CRAD001A2309. (PS) 538 New Investigator 

52,003 Certican® 06/19/2007 PHBS2007BE07399 Follow-up (PS) 537 Safety Report 

52,003 Certican® 06/13/2007 PHH02007FR07389 Follow-up (PS) 536 Safety Report 

52,003 Certican® 06/07/2007 PHH02006US22078;Follow-Up (PS) 535 Safety Report 

52,003 Certican® 06/06/2007 PHH02007PL06777;Follow-Up (PS) 534 Safety Report 

52,003 Certican® 06/05/2007 PHH02006US22078;Follow-Up (PS) 533 Safety Report 

52,003 Certican® 06/05/2007 PHBS2007BE07399;Follow-Up (PS) 532 Safety Report 

52,003 Certican® 05131/2007 Fax from FDA Liver transplantation comments. (PS) Other 

52,003 Certican® 05/30/2007 PHH02007ES08365 (PS) 531 Safety Report 

52,003 Certican® 05125/2007 PHH02007PL06777; Follow-Up (PS) 530 Safety Report 

52,003 Certican® 05/2312007 This submission provides description of the Data Monitoring 529 Clinical Information Amendr 
Committe(J (DMC) Charter for the studies of Certican 
(everolimus). (PS) 

52,003 Certican® 0512312007 PHBS2007BE07399. Follow-up (PS) 528 Safety Report 

52,003 Certican® 05/2312007 Certican Liver tx protocol/FDA comments ongoing Other 
review/written comments expected 1-2 weeks. (PS) 

52,003 Certican® 05122/2007 PHH02007PL067n. Follow-up (PS) 527 Safety Report 

52,003 Certican® 05/18/2007 PHBS2007BE07399. Follow-up (PS) 524 Safety Report 

52,003 Certican® 05/18/2007 PHRM2007FR01407 (PS) 525 Safety Report 

52,003 Certican® 05/18/2007 PHH02007FR07389. Follow-up (PS) 526 Safety Report 

52,003 Certican® 05/16/2007 PHH02006US11747. Follow-up (PS) 523 Safety Report 

52,003 Certican® 05/1512007 PHBS2007BE07399(PS) 522 Safety Report 

52,003 Certican® 05/09/2007 PHH02007FR07389 (PS) 521 Safety Report 

52,003 Certican® 05/09/2007 Fax to FDA. (7-Day Safety R(Jport). (PS) Safety Report 

52,003 Certican® 05/08/2007 PHH02007DE07018. (PS) 520 Safety Report 

52,003 Certican® 05/03/2007 PHH02007PL06777. (PS) 519 Safety Report 

52,003 Certican® 0413012007 This Annual Report covers the period November 15, 2005 518 Annual Report 
through November 14, 2006. (PS) 

52,003 Certican® 04/23/2007 PHH02007DE03665 Follow-up. (PS) 517 Safety Report 

52,003 Certican® 04/1112007 PHH02007US00556. Follow-up (PS) 516 Safety Report 

52,003 Certican® 04/03/2007 PHH02007US04089. Follow-up (PS) 515 Safety Report 

52,003 Certican® 03i30/2007 PHH02007US05182 (PS) 513 Safety Report 

52,003 Certican® 03115/2007 PHH02007US0408~. Follow-up (PS) 510 Safety Report 

52,003 Certican® 03115/2007 PHH02007CA002219. Follow-up 511 Safety Report 
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52,003 Certican® 03/14/2007 PHH02007US04215 (PS) 509 Safety Report 

52,003 Certican® 03/13/2007 PHH02007US04089 (PS) 508 Safety Report 

52,003 Certican® 03/0812007 The purpose of the communication is to provide a letter of 506 Other 
cross reference granting permission to the FDA Division of 
Special Pathogen and Transplant Products/HF0-590 to 
allow representatives from the CDRH lnterventional 
Cardiology Devices' Branch (ICDB) to review and discuss 
those parts of our documents relevant for Abbott Vascular's 
and Novartis. 

52,003 Certican® 03/0812007 New Investigator to Study No. CRAD001A2309 and Study 507 New Investigator 
No. CRAD001A2310. (PS) 

52,003 Certican® 0310112001 PHH02007DE03665. (PS) 505 Safety Report 

52,003 Certican® 0212312001 The purpuse ofthis communication is to submit a request 504 Response to FDA Request 
for teleconference to discuss the draft study protocol with 
statistical justifications for a pivotal study in liver 
transplantation. We also providing a response to the FDA 
request for information made during teleconference on 
November 15, 2006. (PS) 

52,003 Certican® 0212212001 PHH02007CA02219 Follow-up 503 Safety Report 

52,003 Certican® 02/1512007 PHBS2006AT07989 Follow-up. (PS) 502 Safety Report 

52,003 Certlcan® 0210912001 PHH02007CA02219 Follow-up. (PS) 501 Safety Report 

52,003 Certican® 0210812001 PHH02007CA02219 Follow-up. (PS) 500 Safety Report 

52,003 Certican® 0210112001 Novartis is submitting IND amendment to provide updated 498 CMC Amendment 
. information on the manufacturing sites and stability 
programs. The summary of changes and the updated IND 
sections are included in submission. (ES) 

52,003 Certican® 0210112001 PHH02007CA02219 (PS) 499 Safety Report 

52,003 Certican® 02105/2007 PHBS2007BE07399 FOLLOW-UP (PS) 687 Safety Report 

52,003 Certican® 02101/2007 PHH02005BE07879 (PS) 497 Safety Report 

52,003 Certican® 01/29/2007 Fax from FDA. November 15,2006 Meeting Minutes. (ES) Other 

52,003 Certican® 01/26/2007 PHH02006US22076 Follow-up. (PS) 496 Safety Report 

52,003 Certican® 01/25/2007 PHH02007US00556. (PS) 495 Safety Report 

52,003 Certican® 01/19/2007 PHH02006US22076. (PS) 494 Safety Report 

52,003 Certican® 01/1812007 PHH02007US00556. (PS) 493 Safety Report 

52,003 Certican® 12128/2006 PHH02006FR20729 Follow-up. 492 Safety Report 

52,003 Certican® 1212212006 PHH02005DE16006 Follow-up#2. (PS) 491 Safety Report 

52,003 Certican® 1212212006 New Investigator to Study No. CRAD001A2309. (ES) 490 2309 New Investigator 

52,003 Certican® 12121/2006 PHH02006FR20729. (PS) 489 Safety Report 

52,003 Certican® 12121/2006 PHBS2006ES19166. (PS) 488 Safety Report 

52,003 Certican® 12121/2006 PHBS2006ES19190. (PS) 487 Safety Report 

52,003 Certican® 1211812006 PHH020061T15311 Follow-up. 486 Safety Report 
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52,003 Certican® 12/1812006 PHH02006FR20566. (PS) 485 Safety Report 

52,003 Certican® 12/12/2006 PHH02006US17466. Follow-up 484 Safety Report 

52,003 Certican® 12/0812006 PHH020061T15311. Follow-up 483 Safety Report 

52,003 Certican® 12/06/2006 PHH02006US11747 Follow-up. (PS) 482 Safety Report 

52,003 Certican® 11/14/2006 Uver Transplantation Questions and Comments. (ES) Other 

52,003 Certican® 11/09/2006 PHH02004US12965 Follow-up. (PS) 481 Safety Report 

52,003 Certican® 11/07/2006 PHH02006US17466 Follow-up. (PS) 480 Safety Report 

52,003 Certican® 10/31/2006 PHH02006US17466. (PS) 479 Safety Report 

52,003 Certican® 10/24/2006 PHBS2006ES15520. Follow-up (PS) 478 Safety Report 

52,003 Certican® 10/2312006 PHH02006US11747. Follow-up (PS) 477 Safety Report 

52,003 Certican® 10/1812006 New Investigator to Study No. CRAD001A2310. (ES) 469 2310 New Investigator 

52,003 Certican® 10/18/2006 FDA has postponed the TC discussion for liver transplant on Other 
23 Oct (2-3pm). (PS) 

52,003 Certican® 10/17/2006 PHBS2006ES15520. (PS) 476 Safety Report 

52,003 Certican® 10/13/2006 The purpose of this submission is to provide additional 475 Response to FDA Request 
information to support the discussions. (PS) 

52,003 Certicah® 10/10/2006 This amendment describes the procedure to discontinue the 474 8253 Change In Protocol 
study and allows for minimal data collection for the final visit 
to be conducted at Month 12 or on the date of last contact 
with the patient. (PS) 

52,003 Certican® 10/06/2006 The purpose of this submission is to provide a point 472 Response to FDA Request 
response to the Division's comments. (PS) 

52,003 Certican® 10/06/2006 PHH020061T15311 Follow-up. (PS) 473 Safety Report 

52,003 Certican® 10/0312006 PHH020061T15311. (PS) 471 Safety Report 

52,003 Certican® 09/29/2006 PHH020061T09039 Follow-up. (PS) 468 Safety Report 

52,003 Certican® 09126/2006 Fax to FDA. (7-Day Safety Report). Safety Report 

52,003 Certican® 09114/2006 New Investigator to Study No. CRAD001A2309. Study No. 461 2309 2310 New Investigator 
CRAD001A2310 and Study No. CRAD001A2401. (PS) 2401 

52,003 Certican® 08131/2006 Fax from FDA. 10/23106 Teleconference Grant Letter. (ES) Other 

52,003 Certican® 08/31/2006 FDA Letter. Type B meeting is scheduled October 23, 2006 General Correspondence 
to discuss general clinical disign issues and regulatory 
requirements to support the approval of Certican in liver 
transplantation. (PS) 

52,003 Certican® 08131/2006 PHH02006US02640 (PS) 467 Safety Report 

52,003 Certican® 0812812006 PHH02006US02640. (PS) 466 Safety Report 

52,003 Certican® 08121/2006 The purpose of this submission is to request a 465 Other 
teleconference to discuus general clinical study design 
issues and requirements to support the approval of Certican 
in liver transplantation. (ES) 

52,003 Certican® 0811812006 PHH02006US11747 Follow-up. (PS) 464 Safety Report 
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52,003 Certican® 08/18/2006 PHH020068E00473 Follow-up. (PS) 463 Safety Report 

52,003 Certican® 08/18/2006 PHH02006DE09301 Follow-up. (PS) 462, Safety Report 

52,003 Certican® 08/17/2006 PHH02006US11747 Follow-up. (PS) 460 Safety Report 

52,003 Certican® 08/16/2006 PHH020068E00473. (PS) 459 Safety Report 

52,003 Certican® 08/1512006 PHH02006US11747. (PS) 458 Safety Report 

52,003 Certican® 07/28/2006 PHH02006DE09652 Follow-up. (PS) 457 Safety Report 

52,003 Certican® 07/26/2006 PHH02006CA03486 Follow-up. (PS) 456 Safety Report 

52,003 Certican® 07/25/2006 PHH02006DE09859 Follow-up. (PS) 455 Safety Report 

52,003 Certican® 07/21/2006 PHH02006DE09652 Follow-up. 454 Safety Report 

52,003 Certican® 07/20/2006 PHH02006DE09652 Follow-up. (PS) 451 Safety Report 

52,003 Certican® 07/20/2006 PHH020061T09039 Follow-up. (PS) 452 Safety Report 

52,003 Certican® 07/20/2006 PHH02006DE09301 Follow-up. (PS) 453 Safety Report 

52,003 Certican® 07/19/2006 PHH02006DE09652 Follow-Up. 450 Safety. Report 

52,003 Certican® 07/19/2006 New Investigator to Study No. CRAD001A2309, Study No. 449 New Investigator 
CRAD001A2310, Study No. CRAD001A2401. (PS) 

52,003 Certican® 07/17/2006 PHH020061T09039 Follow-Up. 448 Safety Report 

52,003 Certican® 07/07/2006 PHH02006DE09652. 447 Safety Report 

52,003 Certican® 07/05/2006 PHBS2006AT07989 Follow-Up. 446 Safety Report 

52,003 Certican® 06/27/2006 Comments pertaining to the statistical analysis plan for 
study 2411 provided in submission number 434. 

52,003 Certican® 06/27/2006 PHH02006DE09859. 443 Safety Report 

52,003 Certican® 06/27/2006 PHBS2006AT07989. 442 Safety Report 

52,003 Certican® 06/27/2006 PHNU2006DE02164. 444 Safety Report 

52,003 Certican® 06/27/2006 PHH02006FR09362 Follow-Up. 325 Safety Report 

52,003 Certican® 06/27/2006 PHH02006FR05415 Follow-Up. 324 Safety Report 

52,003 Certican® 06/24/2006 PHH02008CA00612 (PS) 752 Safety Report 

52,003 Certican® 06/21/2006 PHH02006DE09301 Follow-Up. 441 Safety Report 

52,003 Certican® 06/16/2006 PHH020061T09039. 440 Safety Report 

52,003 Certican® 06/1512006 PHH02006DE09301. 439 Safety Report 

52,003 Certican® 06/14/2006 PHH020061T07069 Follow-Up. 438 Safety Report 

52,003 Certican® 06/14/2006 Fax to FDA. 7-Day IND Safety Report- Safety Report 
(PHH02006DE09301). (PS) 

52,003 Certican® 06/13/2006 Fax to FDA. 7-Day IND Safety Report. Safety Report 

52,003 Certican® 06/06/2006 PHH02008US06493 (PS) 743 Safety Report 

52,003 Certican® 05123/2006 PHBS2006ES06880. (PS) 437 Safety Report 
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52,003 Certican® 05119/2006 PHH020061T07069 Follow-up. 436 Safety Report 

52,003 Certican® 0511112006 FDA request on January 31, 2006 Submitted a copy of the 434 A2411 Response to FDA Request 
statistical analysis plan for the ongoing European heart 
study A2411. 

52,003 Certican® 05111/2006 PHH020061T07069. 435 Safety Report 

52,003 Certican® 05102/2006 Working protocol for RAD001A2309 including Amendment 1 433 A2309 Response to FDA Request 
and Amendment 2. 

52,003 Certican® 05101/2006 Amendment 1 to Study No. CRAD001A2310. 432 Change In Protocol 

52,003 Certican® 04117/2006 New Investigator to Study No. CRAD001A2309. New 431 New Investigator 
Investigator to Study No. CRAD001A2310. New Investigator 
to Study No. CRAD001A2401. 

52,003 Certican® 0411112006 E-mail. Re: FDA TC on May 3, 2006 to discuss the Other 
everolimus transplant data proposal and requirements for 
pediatric data exclusivity (2nd Written Request). PS 

52,003 Certican® 03/1712006 To discuss the eligibility requirements for Certican 428 General Correspondence 
(enerolimus) to obtain pediatric data exclusivity. 

52,003 Certican® 0311512006 PHNR2006AU00570 427 Safety Report 

52,003 Certican® 03/1412006 PHH02005US19658 426 Safety Report 

52,003 Certican® 03114/2006 New Investigator to Study No. CRAD001A2309. 425 2309 New Investigator 

52,003 Certican® 03/13/2006 Amendment No.2 to Protocol CRAD001A2309. 424 Change In Protocol 

52,003 Certican® 03/0812006 PHH02006CA03486 423 Safety Report 

52,003 Certican® 02124/2006 Extension E-02 top Study No. CRAD001 8351. 422 8351 Change In Protocol 

52,003 Certican® 0212312006 Amendment No. 1 to Study No. CRAD001A2309. 421 2309 Change In Protocol 

52,003 Certican® 0212312006 Dr. George Demetri: Malignant neoplasm progression, 420 2206 Safety Report 
ascites, cholelithiasis, pleural effusion, dyspnoea; 
Follow-up#3. 

52,003 Certican® 02106/2006 [FRANCE] Dr. Jean-Charles Soria: Mental disorder, back 419 2235 Safety Report 
pain, delusional disorder, persecutory type, myalgia; 
Follow-up#2. 

52,003 Certican® 02101/2006 [FRANCE ] Dr. Jacques Dental: Respiratory tract 418 2420 Safety Report 
infection, lung disorder, fluid overload: Follow-up#1 

52,003 Certican® 01/27/2006 This Annual Report covers the period November 15, 2004 417 Annual Report 
through November 14, 2005. Includes clinical study 
information, preclinical study information and Foreign 
marketing developments. 

52,003 Certican® 01/24/2006 [ FRANCE ] Dr. Jacques Dantal: Lung disorder. 416 2420 Safety Report 

52,003 Certican® 01/19/2006 New Investigator to Study No. 2310: Drs. G. Ewald, S. D. 415 2310 2309 New Investigator 
Lick, N. Pereira, J. Boehmer, D. F. Pauly. Study No. 2309: 2401 
Dr. S. Mulgaonkar. Study No. 2401: M.A. Hardy. 

52,003 Certican® 01/1812006 [FRANCE] Dr. Jean-Charles Soria: Back pain, mental 413 2235 Safety Report 
disorder, delusional disorder, persecutory type, myalgia; 
Follow-up#1. 
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52,003 Certican® 01/18/2006 This clinical information amendment contains Study 414 Clinical Information Amendr 
CRAD001A2403 to support the discussions of January 31, 
2006 between NVS and FDA regarding the next steps for 
Certican for the prophylaxis of organ rejection in heart 
transplant recipients. 

52,003 Certican® 01/1112006 Dr. Howard Sher: Muscular weakness, myopathy steroid, 412 2408 Safety Report 
hydrocephalus, cognitive deterioration, general physical 
health deterioration, mood altered, depression, 
cardiovascular disorder, fall; Follow-up#2. 

52,003 Certican® 0110412006 This submission contains documentation (Study No. 411 Clinical Information Amendr 
CRAD001 A2411) to support the discussions with the Response to FDA Request 
Agency for the January 31, 2006 meeting regarding next 
steps for Certican for the prophylaxis of organ rejection in 
heart transplant recipients. 

52,003 Certican® 01/0312006 [ BELGIUM 1 Dr. Van Oosterom: Gastritis haemorrhagic, 410 2206 Safety Report 
right ventricular failure, pulmonary hypertension, anaemia, 
haematochezia, general physical health deterioration; 
Follow-up#3. 

52,003 Certican® 12130/2005 [ FRANCE 1 Dr. Jean-Chartes Soria: Back pain, mental 409 C2235 Safety Report 
disorder, delusional disorder, persecutory type, myalgia. 

52,003 Certican® 1212312005 Michelle Roos: Hyponatreemia, vomiting, diarrhoea, viral 408 AUS15 Safety Report 
infection, dehydration. 

52,003 Certican® 1212212005 Dr. Howard Sher: Muscular weakness, myopathy steroid, 407 C2408 Safety Report 
hydrocephalus, fall; Fallow-up#1. 

52,003 Certican® 12120/2005 Dr. Alex Adjei: Pulmonary embolism, malignant neoplasm 405 AUS15 Safety Report 
progression, chest pain, dyspnoea, respiratory failure, 
productive cough; Follow-up#2. 

52,003 Certican® 12120/2005 New Investigator to Study No. A2310: Dr. Dale. G. 406 A2310 New Investigator 
Renlund, MD. 

52,003 Certican® 12119/2005 Dr. Howard Sher: Muscular weakness, fall. 404 2408 Safety Report 

52,003 Certican® 1211912005 New Investigator to Study No. A2309: Dr. Adrian Cotterell, 403 A2309 New Investigator 
MD. 

52,003 Certican® 1211312005 New Investigator to Study No. A2309: Drs. J. Leone, S. R. 402 A2309 New Investigator 
Abui-Ezz, M. L. Aaronson, B. Mistry. Study No. A2401: Dr. A2401 
J. D. Scandling. 

52,003 Certican® 12107/2005 New Investigator to Study No. A2309: Drs. C. Franklin, H. 401 A2309 New Investigator 
Shidban, D. Y. Klm, T. D. Johnston. Study No. A2401: Dr. A2401 
A. J. Tector. 

52,003 Certican® 1210512005 New Investigator to Study No. A2309: Drs. B. Kahan, T. 400 A2309 New Investigator 
O'Connor, F. Shihab, T. Pruett. Study No. A2401: Drs. S. A2401 
Bunnapradist, R. Ettenger. Study No. A2403: Dr. L. Czer. A2403 

52,003 Certican® 1112212005 Richard Stone. MD: Pneumonitis, dyspnoea, hypoxia, 399 2207 Safety Report 
pleural effusion, performance status decreased, cough, 
pulmonary fibrosis, fatigue, productive cough, respiratory 
distress; Follow-up#4. 

52,003 Certican® 11/17/2005 [GERMANY 1 Prof. Struber: Renal impairment, 398 DE06 Safety Report 
immunosuppressant drug level increased, blood creatinine 
increased, drug interaction; Follow-up#1. 

52,003 Certican® 11/1412005 Dr. Judith Wolf: hyponatreemia, condition aggravated, 397 2409 Safety Report 
anorexia, nausea, asthenia, muscle spasms, hypotension. 

52,003 Certican® 11/1112005 Dr. Lauren Abray: International normalised ratio increased, 396 C2408 Safety Report 
haematuria, drug interaction; Follow-up#1. 
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52,003 Certican® 11/01/2005 Dr. Lauren Abrey: International normalised ratio increased, 395 C2408 
haematuria. 

52,003 Certican® 10/21/2005 The purpose of this submission is to provide a 394 
point-by-point response to the Division's comments for 
study CRAD001A2310. 

52,003 Certican® 10/14/2005 (GERMANY] Prof. Struber. Renal impairment, drug 393 ADE06 
interaction, immunosuppressant drug level increased, blood 
creatinine increased. 

52,003 Certican® 10/04/2005 Dr. Alex Adjei: Pulmonary embolism, chest pain, dyspnoea, 392 AUS15 
respiratory failure, productive cough; Follow-up#1. 

52,003 Certican® 09/30/2005 FDA FAX containing statistical team comments pertaining to 
Study A2310, submitted 8/29/2005. FDA requested a copy 
of the final Statistical Analysis Plan and DSM8 for Study 
A2310 prior to the primary data analysis. 

A2310 

52,003 Certican® 09/28/2005 Or. Alex Adjei: pulmonary embolism, chest pain, dyspnoea, 391 AUS15 
respiratory failure, productive cough. 

52,003 Certican® 09/26/2005 Richard Stone, MD: Pneumonitis, nausea, dyspnoea, 390 2207 
hypoxia, pleural effusion, performance status decreased, 
cough, pulmonary fibrosis, fatigue, productive cough, 
respiratory distress; Follow-up#3. 

52,003 Certican® 09/23/2005 Richard Stone: Pneumonia bacterial, diarrhoea, 
supraventricular tachycardia, hypokalaemia, pleural 
effusion, hypoxia, dyspnoea, crackles lung, troponin 
increased; Follow-up#2. 

52,003 .· Certican® 09/23/2005 E-MAILS to/from FDA regarding draft protocol A2310 
submitted to the Division on September 6, 2005 (SN 387). 
In addition, NVS responded to FDA request for the location 
of IVUS Data Analysis Results for Heart 8253 for NDA 
21-628 update #2. 

52,003 Certican® 09/22/2005 Fax to FDA (7-0ay Safety Report). 

52,003 Certican® 09/16/2005 Amendment No.1 to Study No. RAD001 8253 E3. 

389 2207 

A2310 

388 8253 

52,003 Certican® 09/06/2005 New Protocol to Study No. A2310 entitled, "A 24-month, 387 A2310 
multicenter, randomized, open-label non inferiority study of 
efficacy and safety comparing two exposures of 
concentration-controlled Certican with reduced neoral 
versus 3.0 g MMF with standard dose Neoral in de novo 
heart transplant recipients. 

52,003 Certican® 08/25/2005 Richard Stone MD: Pneumonitis, nausea, drug Interaction 386 2207 
potentiation, dyspnoea, hypoxia, pleural effusion, 
performance status decreased, cough, pulmonary fibrosis; 
Follow-up#2. 

52,003 Certican® 08/23/2005 Dr. Diane Cibrik: Nephropathy toxic, drug interaction, renal 385 US09 
tubular necrosis, blood creatinine increased. 

Safety Report 

Clinical Information Amendr 
Response to FDA Request 

Safety Report 

Safety Report 

Other 

Safety Report 

Safety Report 

Safety Report 

Response to FDA Request 

Safety Report 

Change In Protocol 

New Protocol 

Safety Report 

Safety Report 

52,003 Certican® 08/19/2005 New Investigator to Study No. CRAD001A2401: Drs. S. 384 2401 2403 New Investigator 
Greenstein, J.D. Mahan, J. R. Thistlethwaite, M. Cooper, D. 
Laskow, P. Morrissey, L. Chan, C. A. Shadur, 0. 
Pankewycz. Study No. CRAD001A2403: Drs. M. W. 
Weston, M. J. Zucker, D. Mancini. 

52,003 Certican® 08/09/2005 Dr. Francis Giles: Leukocytociastic vasculitis, 
hyperglycaemia, oedema peripheral, calcinosis, pain, 
erythema, rash, eschar; Follow-up#1. 

383 2406 Safety Report 
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52,003 Certican® 08/09/2005 TELECON confinning meeting scheduled with FDA for 
August 22, 2005, to discuss protocol A2310 with modeling 
simulations. 

52,003 Certican® 08/0512005 [GREAT BRITAIN] Dr. lan Judson: Gastrointestinal 382 2101 
haemorrhage, bone marrow depression, cardiac anrest, 
malignant neoplasm progression, melaena, vomiting, 
haemoglobin decreased, platelet count decreased, 
dyspnoea, abdominal pain, loss of consciousness; 
Follow-up#3 

52,003 Certican® 0810512005 [AUSTRALIA] Dr. Dan Chambers: Vasculitis 381 
gastrointestinal, laukocytoclastic vasculitis, dennatitis 
allergic, neutropenia, white blood cell countdecreased, 
diarrhoea, vomiting, intestinal ischaemia, biopsy colon 
abnonnal, petechiae, biopsy skin abnonnal: Follow-up#1 

52,003 Certican® 08/03/2005 [AUSTRALIA] Dr. Dan Chambers: Vasculitis 380 
gastrointestinal, leukocytoclastic vasculitis, dennatitis 
allergic, neutropenia, white blood cell count decreased, 
diarrhoea, vomiting, intestinal ischaemia, biopsy intestine 
abnonnal, biopsy colon abnonnal, petechiae, biopsy skin 
abnonnal. 

52,003 Certican® 08/0212005 FDA FAX containing minutes from telecon of July 21, 2005. 
FDA also addressed NVS request for a follow-up 
teleconference to discuss the heart protocol (A2310). 

52,003 Certican® 07/06/2005 Dr. Judith Wolf: Hyperglycaemia; Follow-up#1. 378 C2409 

52,003 Certican® 07/01/2005 Dr. L. Miller: Cardiac tamponade, anastomotic leak, 377 A2403 
unresponsive to verbal stimuli, fall, cardiac anrest, 
accelerated idioventrtcular rhythm; Follow-up#5 

52,003 Certican® 06130/2005 [GREAT BRITAIN] Prof. lan Judson: Cryptogenic 376 2101 
organizing pneumonia, lung infiltration, dyspnoea, dyspnoea 
exertions!; Follow-up#1 

52,003 Certican® 06/27/2005 This submission provides a point-by-point response to the 375 
Division's comments for study CRAD001A2310 submitted 
February 4, 2005. 

52,003 Certican® 06/2212005 New Protocol to Study No. CRAD001 A2309 entitled, "A 374 A2309 
24-Month, multicenter, randomized, open-label 
non-inferiority study of efficacy and safety comparing 
concentration-controlled Certican in two doses (1.5 and 3.0 
mglday starting doses) with reduced Neoral versus 1.44 g 
Myfortic with standard dose of Neoral in de novo renal 
transplant patients. 

52,003 Certican® 06/21/2005 [AUSTRALIA 1 Dr. Josette Eris: Drug exposure during 
pregnancy, premature rupture of membranes, nonnal 
delivery, hypertension; Follow-up#1. 

52,003 Certican® 06/08/2005 Howard Burris, MD: Mental status changes, anaemia. 

52,003 Certican® 06/0312005 TELECON with FDA in order to schedule a telecon on 
21-Jul-2005 to discuss protocol A2310 (heart) statistical 
model and simulations for exposures. The Division will also 
respond to NVS proposals on A2309 (kidney) at the same 

. time. 

52,003 Certican® 06/02/2005 Dr. L. Miller: Cardiac tamponade, anastomotic leak, 
unresponsive to verbal stimuli, fall, cardiac anrest, 
accelerated idioventricular rhythm; Follow-up#4. 

373 A2307 

372 2101 

371 A2403 

Memo of Record (telephone 
report) 

Safety Report 

Safety Report 

Safety Report 

FDA/Novartis Meeting Minu· 

Safety Report 

Safety Report 

Safety Report 

Clinlcallnfonnatlon Amendr · 

New Protocol 

Safety Report 

Safety Report 

Memo of Record (telephone 
report) · 
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52,003 Certican® 06/0212005 [GREAT BRITAIN I Dr. lan Judson: Gastrointestinal 
haemo!Thage, bone marrow depression, circulatory 
collapse, cardiac arrest, malignant neoplasm progression, 
melaena, vomiting, haemoglobin decreased, platelet count 
decreased, dyspnoea, abdominal pain,loss of 
consciousness; Follow-up#2. 

52,003 Certican® 06/01/2005 [AUSTRALIA I Dr. Steve Chadban: Drug exposure during 
pregnancy, cerebral ventricle dilatation, renal disorder, 
umbilical cord vascular disorder. 

52,003 Certican® 06/01/2005 [AUSTRALIA I Dr. Josette Eris: Drug exposure during 
pregnancy, premature rupture of membranes, normal 
delivery, hypertension. 

52,003 Certican® 05131/2005 [GREAT BRITAIN J Dr. lan Judson: Gastrointestinal 
haemo!Thage, bone marrow depression, circulatory 
collapse, cardiac arrest, malignant neoplasm progression, 
melaena, vomiting, haemoglobin decreased, platelet count 
decreased, dyspnoea, abdominal pain, loss of 
consciousness; Follow-up#1. 

52,003 Certican® 05126/2005 [SWITZERLAND] Dr. D. Uehlinger: Eye haemo!Thage, 
Retinal detachment, eye operation; Follow-up#1. 

52,003 Certican® 05120/2005 Response to request to provide questions for discussion on 
study CRAD001A2301. 

52,003 Certican® 05119/2005 This Annual Report covers the period November 15, 2003 
through November 14, 2004.1ndudes clinical study 
information, preclinical study information, Fareign marl<eting 
developments and outstanding regulatory business. 

52,003 Certican® 05/16/2005 Dr. L. Miller: Cardiac tamponade, anastomotic leak, 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated idioventrlcular rhythm; Follow-up#3. 

52,003 Certican® 05/13/2005 Point-by-point response to the Division's comments for 
Study CRAD001A2309. 

52,003 Certican® 05/1212005 Richard Stone. MD: Interstitial lung disease, pneumonitis, 
nausea, drug interaction potentiation, dyspnoea, hypoxia, 
pleural effusion, performance status decreased, cough, 
pulmonary fibrosis; Follow-up#1. 

52,003 Certican® 05/12/2005 Amendment No. 4 to Study No. CRAD001AUS09. 

52,003 Certican® 05/1112005 Richard Stone. MD: Pneumonia, dia!Thoea, dyspnoea, 
hypoxia, pleural effusion, crackles lung; Follow-up#1 

52,003 Certican® 05/06/2005 [ SWITZERLAND I Dr. D. Uehlinger: Eye haemo!Thage, 
retinal detachment, eye operation. 

52,003 Certican® 05/06/2005 Richard Stone: Pneumonia, hypoxia, dia!Thoea, pleural 
effusion! dyspnoea, crackles lung. 

52,003 Certican® 0510512005 Dr. L. Miller: Cardiac tamponade, anastomotic leak, 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated idioventricular rhythm; Follow-up#2. 

52,003 Certican® 05/05/2005 TELECON with FDA regarding Advisory Committee meeting 
date and the teleconference to be scheduled for the new 
heart study A2310 regarding modeling and simulations. 

370 2101 

369 2307E1 

368 A2307 

367 2101 

366 A2307 

365 

364 

363 2403 

362 

361 2207 

360 US09 

359 2207 

358 2307E1 

357 2207 

356 A2403 

52,003 Certican® 05/04/2005 Richard Stone, MD: Interstitial lung disease, pneumonitis, 355 2207 
nausea, dyspnoea, hypoxia, pleural effusion, performance 
status decreased, cough, pulmonary fibrosis, 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Response to FDA Request 

Annual Report 

Safety Report 

Response to FDA Request 

Safety Report 

Change In Protocol 

Safety Report 
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52,003 Certican® 05103/2005 Dr. L. Millar: Cardiac tamponade, anastomotic leak, 
unresponsive to verbal stimuli, fall, cardiac arrest, 
accelerated idioventricular rhythm; Follow-up#1 

52,003 Certican® 04128/2005 Dr. L. Miller: Cardiac tamponade, anastomic leak, 
unresponsive to verbal stimuli, fall. 

354 2403 

353 2403 

52,003 Certican® 0412712005 [GREAT BRITAIN] Prof. lan Judson: Cryptogenic 352 2101 
organizing pneumonia, lung infiltration, dyspnoea, dyspnoea 
exertions!. 

52,003 Certican® 04124/2005 [GERMANY] Peter Reichardt: Neoplasm progression, 350 2206 
tumour haemorrhage, haemoglobin decreased, blood 
lactate dehydrogenase increased, blood potassium 
increased, blood uric acid increased, hyperbilirubinaemia, 
blood creatinine increased; Follow-up#1. 

52,003 Certican® 04/19/2005 New Investigator to Study No. CRAD001A2401: Drs. M. 349 A2401 
Koerner, E. Hartmann, H. Shidban, J. D. Whelchel, J. A2403 
Leone, G. Basadonna. Study No. CRAD001A2403: Drs. D. 
Mancini, L. R. Goldberg. 

52,003 Certican® 04/18/2005 [ GERMANY] Peter Reichardt: Tumour lysis syndrome, 348 2206 
tumour haemorrhage, haemoglobin decreased, blood 
lactate dehydrogenase increased, blood potassium 
increased, blood uric acid increased, hyperbiiirubinaemia, 
blood creatinine increased. 

52,003 Certican® 04/0812005 James Yao: Hypoglycaemia, feeling abnormal, confusional 347 BUS52 
state. 

52,003 Certican® 04/0612005 [GERMANY] Dr. Kaltenhaeuser: Septic shock, peripheral 346 
occlusive disease, vasculitis, drug level decreased, skin 
ulcer, haemoglobin decreased, C-reactive protein 
increased. 

52,003 Certican® 04/0412005 TELECON with FDA regarding CIOMS VI recommendations 
and investigator notifications from transplant and oncology 
indications. 

52,003 Certican® 03128/2005 FAX from FDA containing questions on Serial Number 339, 
341 and 342. 

52,003 Certican® 03/1512005 · [SWITZERLAND] Malabsorption, acne, drug interaction, 345 
drug level decreased. 

52,003 Certican® 03/09/2005 New Investigator to Study No. CRAD001A2401: Drs. L. 344 A2401 
Goldberg, A. H. Wilkinson, R. Peddi, C. A. Shadur. 

52,003 Certican® 03/0212005 { CANADA] DR. Cole: Diffuse alveolar damage, 343 A2401 
cryptogenic organizing pneumonia, obliterative bronchiolitis, 
lung transplant rejection, cardiac arrest, pneumonia, viral 
infection, respiratory tract infection, pulmonary oedema, 
pulmonary fibrosis, respiratory disorder, haemodynamic 
instability, dyspnoea, hypoxia, myalgia, pyrexia, productive 
cough, respiratory failure, circulatory collapse. 

52,003 Certican® 02116/2005 Submission of replacement pages for the draft clinical 
protocol (Study CRAD001A2310) submitted February 4, 
2005 (Serial No. 339). 

52,003 Certican® 0210712005 New Investigator to Study No. CRAD001A2405: Drs. 
Randall C. Star1h'lg, John M. Herre. 

52,003 Certican® 0210412005 This submission provides a point-by-point response to the 
Division's comments dated December 3, 2004, and contains 
the revised complete protocols for review and comment. 

342 

340 2405 
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52,003 Certican® 0112512005 letter of cross reference granting permission to the Division 338 
of Special Pathogen and Immunologic Drug Products to 
allow representatives from other branches of the FDA to 
discuss those parts of our documents relevant for Guidant's 
Drug Eluting Stent Investigational Device Exemptions. 

52,003 Certican® 01/14/2005 This letter authorizes the FDA to refer to this IND (and NDA 337 
21-560 and 21-628) in support of an IND that will be filed by 
W. H. Tang, MD. 

52,003 Certican® 12/22/2004 New Investigator to Study No. CRAD001A2403: Dr. leslie 336 A2403 
Miller, MD. 

General Correspondence 

General Correspondence 

New Investigator 

52,003 Certican® 12/1412004 New Investigator to Study No. CRAD001AUS09: Dr. Oleh 335 US09 A2401 New Investigator 
Pankewycz, MD. Study No. CRAD001A2401: Dr. Randall 
Starling. 

52,003 Certican® 12/0912004 [CANADA I Dr. Cole: Diffuse alveolar damage, 334 2401 Safety Report 
cryptogenic organizing pneumonia, obliterative bronchiolitis, 
lung transplant rejection, cardiac arrest, pneumonia, viral 
infection, respiratory tract infection, pulmonary oedema, 
pulmonary fibrosis, raspiratory disorder, haemodynamic 
instability, dyspnoea, hypoxia, myalgia, pyrexia, productive 
cough; Follow-up#2. 

52,003 Certican® 12/03/2004 New Investigator to Study No. CRAD001A2401: Drs. P. J. 333 2401 2403 New Investigator 
Hauptman, A. Guasch, R. M. Ferguson. Study No. 2405 
CRAD001A2403: Dr. G. M. Felker. Study No. 
CRAD001A2405: Dr. J: Kobashigawa. 

52,003 Certican® 11/0512004 New Investigator to Study No. CRAD001US09: Drs. D. 
Cibrik, M. Hardy; Study No. CRAD001A2401: Drs. J. Butler, 
F. Wright, G. Klintmalm, K. Butt, J. A. Hill; Study No. 
CRAD001 A2403: Drs. B. Rayburn, F. W. Smart; Study No. 
CRAD001 A2405: Dr. l. Miller. 

332 US09 A2401 Annual Report 
A2403 
A2405 

52,003 Certican® 11/02/2004 Dr. Meir Wetzer. MD: Cardiac failure congestive, asthma, 331 2207 
dyspnoea, oedema peripheral, eyelid oedema, weight 
incraased, dilatation atrial, ventricular hypertrophy; 
Follow-up#1 

52,003 Certican® 10/29/2004 I CANADA 1 Dr. Cole: Lung transplant rejection, cardiac 330 2401 
arrest, pneumonia, viral infection, respiratory tract infection, 
respiratory disorder, haemodynamic instability, dyspnoea, 
hypoxia, myalgia, productive cough; Follow-up#1 

52,003 Certican® 10/26/2004 New Investigator to Study No. CRAD001A2401: Drs. D. 329 A2401 
Hricik, V. G. Valentine, H. J. Eisen, T. Pruett, R. Benza, J. A2403 
Curtis, P. R. Rajagopalan. Study No. CRAD001A2403: Dr. 
A. J. Tector. 

52,003 Certican® 10/19/2004 [SPAIN 1 Dr. Tabemero: Malignant neoplasm progression, 328 C2107 
stomatitis, drug ineffective, enterocolitis, abdominal pain, 
anorexia, vomiting, constipation, skin lesion, metastases to 
peritoneum, performance status decreased, respiratory 
disorder, hypoalbumlnaemia, generalised oedema; · 
Follow-up#1. 

52,003 Certican® 10/1512004 [CANADA J Dr. Cole: Lung transplant rejection, cardiac 327 2401 
arrest, pneumonia, respiratory tract infection, viral infection, 
respiratory disorder, haemodynamic instability, dyspnoea, 
hypoxia, myalgia, pyrexia, productive cough. 

52,003 Certican® 10/12/2004 Dr. Meir Wetzler. MD: Cardiac failure congestive, 326 2207 
dyspnoea;oedema peripheral, eyelid oedema, weight 
increased, dilatation atrial, ventricular hypertrophy. 
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52,003 Certican® 10101/2004 New Investigator to Study No. CRAD001A2401: Drs. B. 325 A2401 US09 New Investigator 
Kahan, J. E. Loyd, A. Frost, D. J. Conti, J. M. Hare. Study 
No. CRAD001 US09: Drs. M. T. Sellers, M. Cooper, S. 
Bunnapradist, V. R. Peddi, E. Hartmann, D. Norman. 

52,003 Certican® 09/27/2004 Dr. Francls Gites: Leucocytoclastic vasculitis, 324 2406 Safety Report 
hyperglycaemia, oedema peripheral, calcinosis,- deep vein 
thrombosis, pain, erythema, rash, eschar. 

52,003 Certican® 09/24/2004 New Investigator to Study No. US09; Drs. S. Mulgonkar, M. 323 US09 2403 New Investigator 
I. Lorber, E. Elkhammas, R. B. Love, D. G. Wombolt; Study 2405 
No.2403; Dr. H.J. Eisen; Study No. 2405; Dr. S. F. Davis. 

52,003 Certican® 09/2312004 [ SPAIN 1 Dr. Tabemero: Enterocolitis, stomatitis, 322 C2107 Safety Report 
abdominal pein, anorexia, vomiting, constipation. 

52,003 Certican® 09/20/2004 New Investigator to Study No. CRAD001 A2401: Drs. S. 321 A2401 US09 New Investigator 
Mulgonkar, M. I. Lorber, E. Elkhammas, R. B. Love, D. G. 
Wombolt: Study No. CRAD001US09: Drs. J. Ortiz, S. 
Greenstein, M. I. Abecassis, G. Frances, R. Stephan. 

52,003 Certican® 09/08/2004 Dr. Judith Wolf: Hyperglycaemia. 320 2409 

52,003 Certican® 09/0312004 New protocol to Study No. CRAD001 A2403 entitled, "A 319 A2403 
six-Month, multicenter, randomized, Open-label Study of the 
Safety, Tolerability and Efficacy of two Neoral doses in 
addition to Certican and Steroids in de novo Heart 
Transplant Recipients". Investigator: Howard Eisen, MD. 

52,003 Certican® 08/27/2004 Vincent Valentine. MD: Renal failure acute, renal 318 B152 
insufficiency, thrombocytopenia, lung transplant rejection, 
hyperglycaemia, blood creatinine increased, blood urea 
increased, fatigue, malaise, graft loss: Follow-up#1 

52,003 Certican® 08/20/2004 New protocol to Study No. CRAD001 A2405 entitled, "A 317 A2405 
Six-Month, Multicenter, Open-Label, single arm, pilot study 
of the renal safety of Everolimus in addition to Neoral in 
cardiac transplant recipients with established Allograft 
Vasculopathy". Also, Amendment 1 to Protocol CRAD001 
A2405. New Investigator: Howard Eisen, MD. And 
Information Amendment: New Concept design for De Novo 
Heart Study. 

52,003 Certican® 08/18/2004 Vincent Valentine. MD; Lung transplant rejection, renal 316 B152E1 
failure acute, renal insufficiency, thrombocytopenia, 
hyperglycaemia, fatigue, malaise, graft loss, blood 
creatinine increased, blood urea increased. 

52,003 Certican® 08/12/2004 [SWITZERLAND 1 Prof. W. Kiowski: Pyrexia, C-reactive 315 B253 
protein increased, red blood cell sedimentation rate 
increased; Follow-up#2 

52,003 Certican® 07/08/2004 Dr. George Demetri: Ascites, disease progression, drug 314 2206 
interaction, dyspnoea; Follow-up#2 

52,003 Certican® 07/02/2004 Dr. George Demetri: Ascltes, disease progression, 313 2206 
dyspnoea; Follow-up#1 

52,003 Certican® 06128/2004 Dr. George Demetri: Dyspnoea, ascites, disease 312 2206 
progression, drug ineffective. 

52,003 Certican® 06/16/2004 [BELGIUM ] Dr. Van Oosterom: Gastritis haemorrhagic, 311 2206 
right ventricular failure, pulmonary hypertension, anaemia, 
blood in stool, general physical health deterioration: 
Follow-up#2 
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52,003 Certican® 06/14/2004 [ BELGIU.M] Dr. Van Oosterom: Gastritis haemonilagic, 310 · 2206 
right ventricular failure, pulmonary hypertension, anaemia, 

52,003 Certican® 06/10/2004 

blood in stool, general physical health deterioration; 
Follow-up#1 

This Annual Report covers the period November 15,2002 309 
through November 14, 2003. Includes clinical/preclinical 
information and Foreign marketing developments. 

52,003 Certican® 06/10/2004 [ BELGIUM ] Dr. Van Oosterom: Gastritis haemonilagic, 308 2206 
right ventricular failure, pulmonary hypertension, anaemia, 
blood in stool, general physical health deterioration. 

52,003 Certican® 06/03/2004 Howard A. Burris, Ill, MD; Epistaxis, platelet count 307 2101 
decreased, bleeding time prolonged; Follow-up#1 

52,003 Certican® 05/24/2004 [SWITZERLAND] Prof. W. Kiowski: Pyrexia, C-reactive 306 B253 
protein increased, red blood cell sedimentation rate 
increased; Follow-up#1 · 

52,003 Certican® 05/03/2004 Howard A. Burris, Ill, MD: Epistaxis, platelet count 305 2101 

52,003 Certican® 04/07/2004 

52,003 Certican® 04/06/2004 

52,003 Certican® 03/17/2004 

decreased, bleeding time prolonged. 

FAX from FDA containing comments from the reviewing 
medical officer, statistician and clinical pharmacologist on 
the February 27, 2004 protocol for Study A2411. 

[BELGIUM ] Dr. Van Oosterom: Gastritis haemorrhageic, 
thrombocytopenia, anaemia, nausea, vomiting, melaena. 

Amendment No.1 and Amendmen No. 2 to Study No. 
RAD001 A2410. 

52,003 Certican® 03/17/2004 Amendment No.1 and Amendment No.2 to Study No. 
RAD001 A2409. 

52,003 Certican® 03/17/2004 Amendment No.1 and Amendment No.2 to Study No. 
RAD001 A2408. 

52,003 Certican® 03/15/2004 New protocol to Study No. A2409 entitled, "Open-label, 
two-period, single-sequence, crossover study to evaluate 
the influence of ketoconazole on the pharmacokinetics of 
everolimus in healthy subjects. Investigator: Dr. Magdy 
Shenouda, MD. 

304 2206 

303 A2410 

302 A2409 

301 A2408 

300 A2409 

52,003 Certican® 03/12/2004 New protocol to Study No. A2410 entitled, "A open-label, 299 A2410 
two-period, single-sequence, crossover study to evaluate 
the influence of verapemil on the pharmacokinetics of 
everolimus in healthy subjects. New investigator: Mark.J. 
Allison, MD. 

52,003 Certican® 03/11/2004 New protocol to. Study No. A 2408 entitled, "Open-label, 298 A2408 
two-period, single-sequence, crossover study to evaluate 
the influence of erythromycin on the pharmacokinetics of 
everolimus in healthy subjects. Investigator: Dr. Magdy 
Shenouda, MD. 

52,003 Certican® 03/10/2004 FAX from FDA containing comments on the drug-drug 
interaction protocols submitted February 18, 2004, Serial 
No. 294) 

52,003 Certican® 03/05/2004 New Investigator to Study No. A 2401: Dr. Jeffrey Punch, 297 A2401 
MD. 
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52,003 Certican® 02/27/2004 ( FRANCE ] Alexandre Karras; Histiocytosis 296 
haematophagic, human herpesvirus 6 infection, graft loss, 
lymphadenopathy, neurological symptom, gastrointestinal 
disorder, weight decreased, pyrexia, anaemia, haemoglobin 
decreased, white blood cell count decreased, platelet count 
decreased, liver function test abnormal, blood lactate 
dehydrogenase increased, blood triglycerides increased, 
serum ferritin increased, hyponatraemia, nephrectomy. 

52,003 Certican® 02127/2004 In response to the approvable letter for NDA 21-628 and 295 A2411 
subsequent interactions with the Division, this submission 
contains a revised study summary and protocol for a de 
novo heart transplantation study for review and comment 
prior to initiation. 

52,003 Certican® 02/18/2004 In response to a recommendation from the Division at the 294 
January 6, 2004 teleconference for drug interaction studies, 
this submission contains final protocols for each drug 
interaction study and a request for timely review comments. 

52,003 Certican® 02/13/2004 FAX from FDA containing comments on the protocol 
synopses for three drug-drug interaction studies submitted 
February 6, 2004. 

52,003 Certican® 02/03/2004 In response to a recommendation from the Division at the 293 
January 6, 2004 teleconference for drug Interaction studies, 
this submission contains a stUdy summary and assessment 
schedule for each drug interaction study 

52,003 Certican® 12/08/2003 This letter authorizes FDA to refer to this IND in support of 291 
an IND that will be filed by B. Kahan, MD. 

52,003 Certican® 11/03/2003 New protocol: Study No. CRAD001AUS09 entitled, "A 290 US09 
prospective, multicenter, open label, randomized study of 
the safety, tolerability and efficacy of Certican (RAD001) 
with Simulect, corticosteroids and lower levels versus higher 
levels of tacrolimus in de novo renal transplant recipients. 

52,003 Certican® 10/01/2003 [SWEDEN] Gunnar Martensson: Respiratory failure, 289 8159 
cardiac failure NOS, pneumonitis NOS, acute respiratory 
distress syndrome, coagulopathy, bronchial obstruction, 
asthma nos, hypoxia, lung infiltration NOS, alveolitis NOS, 
pulmonary haemorrhage, pulmonary oedema NOS, 
hypoperfusion, atelectasis, lung consolidation, dyspnoea, 
eosinophilia; Follow-up#4 

52,003 Certican® 09/26/2003 [SWEDEN] Gunnar Martensson: Respiratory failure, 288 8159 
cardiac failure NOS, pneumonitis NOS, lung disorder NOS, 
coagulopathy, bronchial obstruction, asthma NOS, hypoxia, 
lung infiltration NOS, .alveolitis NOS, pulmonary 
haemorrhage, lung consolidation, dyspnoea, eosinophilia; 
Follow-up#3. 

52,003 Certican® 09115/2003 (AUSTRALIA] Dr. Scott Campbell; Optic neuropathy 287 A2307 
NOS, nuclear magnetic resonance imaging brain abnormal, 
vision blurred, visual acuity reduced; Follow-up#3 

52,003 Certican® 09/12/2003 Minutes of the September 11 and 12, 2003, meeting to 
discuss the Pediatric Written Request. 

52,003 Certican® 09/1112003 TELECON with FDA to discuss Novartis' Request for a Type 
A Meeting on the Written Request and data exclusivity. 

52,003 Certican® 09/0512003 FDA LETTER responding to the request for a meeting to 
discuss the pediatric Written Request. 

52,003 Certican® 08/21/2003 Request a Type A meeting to discuss the Written Request 286 
prior to the NDA action date of October 20, 2203 (NDAs 
21-560 and 21-628). 
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Response~ FDA Request 

Response to FDA Request 

General Correspondence 
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Safety Report 

FDA/Novartis Meeting MinU" 

Memo of Record (telephone. 
report) 

Request for FDA Meeting 

Par Pharm., Inc. 
Exhibit 1002 

Page 589



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

52,003 Certican® 0810712003 TELECON with FDA regarding 24 month statistical analysis 
plan for Study No. B159 (Submitted July 9, 2003, Serial No. 
285) 

52,003 Certican® 08/01/2003 TELECON with FDA to discuss the statistical proposals 
found acceptable for Study B159 24-month data analysis. 

52,003 Certican® 07/10/2003 In reference to the Pre-NDAmeeting held on May 1, 2003, 285 B159 
this amendment to Study B159 provides for a detailed 
statistical methodology for the 24-month data analysis. 

52,003 Certican® 05127/2003 Submission of slides presented at pre-NDA meeting held on 284 
May 1, 2003, to discuss the use of Certican in lung 
transplantation. 

52,003 Certican® 05105/2003 FAX from FDA containing attendance sheets for May 1, 
2003 pre-NDA meeting. 

52,003 Certican® 05101/2003 FDA minutes of the May 1, 2003 pre-NDArrype B meeting. 

52,003 Certican® 04129/2003 

52,003 Certican® 04/2512003 

52,003 Certican® 04107/2003 

The purpose of the meeting was to obtain feedback from the 
Agency concerning the proposed NDA in lung 
transplantation. 

FAX from FDA containing comments concerning pre-NDA 
background package (Serial No. 281) 

FAX from FDA containing comments concerning pre-NDA 
background package (Serial No. 281) 

FDA LETTER containing details of the Type B meeting 
scheduled for May 1, 2003, requested March 21 , 2003. 

52,003 Certican® 04/0312003 This Annual Report covers the period November 15, 2001 283 
through November 14, 2002.1ncludes clinical and 
preclinical study/safety information. 

52,003 Certican® 04/01/2003 Submission of additional desk copies of the Briefing Book 282 
dated March 21, 2003. 

52,003 Certlcan® 03121/2003 This Briefing Book is being submitted In preparation for a 281 
pre-NDA (Type B) meeting. scheduled May 1, 2003, to 
discuss submission proposals to support the use of Certican 
in lung transplantation. This Briefing Book replaces 
submission dated March 4, 2003 (Serial No. 279) 

52,003 Certican® 03119/2003 [SWEDEN 1 Gunnar Martensson; Respiratory failure, 280 B159 
cardiac failure NOS, pneumonitis NOS, bronchial 
obstruction, asthma NOS, hypoxia, lung infiltration NOS, 
alveolitis NOS, pulmonary haemorrhage, lung consolidation, 
dyspnoea NOS, eosinophilia; Follow-up#2 

52,003 Certlcan® 03/0412003 Request for pre-NDA meeting (Type B) to discuss 279 
submission proposals in support of an NDA for the use of 
Certican in lung transplantation. 

52,003 Certican® 0211912003 [ SWEDEN ] Gunnar Martensson; Respiratory failure, 
cardiac failure NOS, pneumonitis NOS, bronchial 
obstruction, asthma NOS, hypoxia, lung infiltration NOS, 
alveolitis NOS, lung consolidation, dyspnoea NOS, 
eosinophilia; Follow-up#1 

278 B159 

52,003 Certican® 0110312003 [AUSTRALIA] Dr. Scott Campbell; Optic neuropathy 277 2307 
NOS, nuclear magnetic resonance imaging brain abnormal, 
vision blurred, visual acuity reduced; Follow-up#2 

52,003 Certican® 1212412002 [AUSTRALIA] Dr. Scott Cambell; Optic neuropathy NOS, 276 2307 
nuclear magnetic resonance imaging brain abnormal, vision 
blurred, visual acuity reduces; Follow-up#1 

Memo of Record (telephone 
report) 

Memo of Record (telephone 
report) 
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52,003 .Certican® 11/19/2002 TELECON with FDA on November 18 and 19, 2002 to 
discuss tradename potential for similarity between Certican 
and Foradil Certihaler. 

52,003 Certlcan® 10/29/2002 TELECON with FDA regarding the SAS data transfer. 

52,003 Certican® 10/2512002 Minutes of the October 25, 2003 meeting to discuss plans. 
for submitting the statistical datasets for the upcoming 
NDAs. 

52,003 Certican® 10/21/2002 FDA LETTER asking Novartis to determine if the new 
protocol submitted August 6, 2002, Serial No. 268, meets 
the requirements for listing in the Clinical Trials Data Bank. 

52,003 Certican® 10/17/2002 [Sweden] Gunnar Martensson; Pneumonitis NOS, bronchial 274 B159 
obstruction, asthma NOS, Hypoxia, alveolitis NOS, 
respiratory failure, lungconsolidation, dyspnoea NOS, 
eosinophilia 

52,003 Certlcan® 10/15/2002 [France] Prof Bourbigot; Protocol No. CRAD001 A2307; 273 A2307 
renal impairment NOS, hepatitis acute, concomitant disease 
progression, blood creatinine increased, 
gamma-glutamyltransferase increased, aspartate 
aminotransferase increased, alanine aminotransferase 
increased; follow-up# 2 

52,003 Certican® 09/2012002 [Australia] Dr Scott Campbell; Optic neuropathy NOS, vision 272 A2307 
blurred, visual acuity reduced 

52,003 Certican® 09/0512002 TELECON from FDA assigning NDA Numbers and User 
Fee 10#. 

52,003 Certlcan® 09/04/2002 TELECON with FDA to discuss the submission of a new 
Oncology IND for RAD. 

52,003 Certican® 09104/2002 A telecon is being requested to discuss a proposal for the 271 
transfer of SAS datasets and programs for Division review. 

52,003 Certican® 0811512002 This submission provides a copy of the communication 270 
received from the Data Safety Monitoring Board (DSMB) 
dated July 23, 2002 and the Novartis written notification to 
Study 8253 investigators, dated July 26, 2002. 

52,003 Certican® 0810812002 n reference to a telephone conversation on August 5, 2002, 269 
regarding a GCP audit, this correspondence provides 
written notification to the file with a copy of the letter 
submitted on August 6, 2002, to the Division of Scientific 
Investigations. 

52,003 Certican® 08106/2002 New protocol: Study No. US08 entitled, "Single center, 268 
prospective, single-arm, open-label trial of rapid steroid 
withdrawal in combination with Certican (RAD), Simulect, 
and Neoral for the prevention of acute rejection in de novo 
renal transplant recipients". Investigator: R. M. Ferguson, 
MD 

52,003 Certican® 0810512002 TELECON with FDA regarding the UCLA GCP audit 
findings and Novartis' intent to inform OS!. 

52,003 Certican® 0810512002 This letter authorizes FDA to refer to this IND in support of 267 
an IND filed by B. J. Hering, MD (BB-IND 8919). 

52,003 Certican® 07/17/2002 New investigator to Study No. 2307: M. L. Lorber, MD 266 

52,003 Certican® 0711212002 In reference to the pra-NDA meeting held on March 25, 265 
2002, and to the FDA Meeting Minutes, this correspondence 
requests clarification on several issues raised in the minutes 
and contains revision to those minutes. 

US08 

2307 
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52,003 Certican® 07/11/2002 [France] Prof Bourbigot; Protocol No. CRAD001 A2307; 264 A2307 
renal impairment NOS, hepatitis acute, concOmitant disease 
progression, blood creatinine increased, 
gamma-glutemyltransferase increased, aspartate 
aminotransferase increased, alanine aminotransferase 
increased; follow-up 

52,003 Certican® 07/02/2002 FDA LETTER referencing the "Best Pharmaceuticals for 
Children Act:' (BPCA) and serving as notification that the 
Written Request, originally issued on April 25, 2000, is 
considered to be reissued as of the date of this letter. 

52,003 Certican® 06/03/2002 Barry Donald Kahan, MD; Protocol No. FTY A2202; 
anassarca, disease progression NOS, oedema NOS, 
dyspnoea exertional, weight increased, blood creatinine 
increased 

261 A2202 

52,003 Certican® 05/29/2002 New investigators: Study No. 2306: Drs. J. Magee, P. 260 23062307 
Morissey; Study No. 2307: Drs. D. Norman, J.D. Scandling 

52,003 Certican® 05/15/2002 New investigator to Study No. 2307: F. H. Wright, MD 259 2307 

52,003 Certican® 05/01/2002 This Annual Report covers the period November 15, 2000, 258 
through November 14, 2001. Includes preclinical and 
clinical study/safety information, CMC changes, and a 
revised Investigator's Brochure dated June 29, 2001. 

52,003 Certican® 04/30/2002 New investigators to Study No. 2306: D. Wambolt, MD; 257 2306,2307 
Study No. 2307: K. M. H. Butt, MD 

52,003 Certican® 03/25/2002 FDA minutes of the pre-NDA/Type B meeting held March 
25, 2002. regarding the renal and heart transplantation 
indications. 

52,003 Certican® 03/22/2002 New investigator to Study No. 2306: T. Pruett, MD 255 2306 

52,003 Certican® 03/21/2002 This submission is in response to an FDA request to provide 254 
additional summary documentation (820118251 6 month 
amendments) to support the Division's review and 
proposals for the use of Certican in renal transplantation. 

52,003 Certican® 03/07/2002 FDA LETTER containing a meeting date in response to the 
February 14, 2002, correspondence requesting a meeting to 
discuss the proposal to submit a single NDA for two 
separate indications. 

52,003 Certican® 02128/2002 TELECON with FDA to discuss pre-NDA meeting logistics 
and format. 

52,003 Certican® 02122/2002 New investigators: Study No. 2306: Drs. P. R. Rajagopalan, 250 2306 2307 
T. R. Srinivas; Study No. 2307: Drs. J. D. Whelchel, J. 
Leone 

52,003 Certican® 02/14/2002 This Briefing Book is being submitted in preparation for the 249 
pre-NDA being requested in this correspondence. The 
purpose of this meeting is to obtain FDA feedback and 
agreement on our proposal for submission of a single NDA 
containing two separate indications for use of Certican in 
heart and renal transplantation. 

52,003 Certican® 02/12/2002 TELECON with FDA to discuss the scheduling of the 
pre-NDA meeting. 

52,003 Certican® 12/21/2001 New investigators to Study No. A2202: Drs. L. Toselli, H. 248 
Tedesco, P. Neuhaus, R. J. Hene, S. Flechner 

52,003 Certican® 12/20/2001 Dr. Joshua Hare; Pulmonary fibrosis, cardiac failure 247 B253 
congestive; Follow-up#2 
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52,003 Certican® 12111/2001 Dr. Vincent Valentine; Rhabdomyolysis, renal failure acute, 246 8159 
renal failure chronic, hyperkalaemia, fluid overload, 
metabolic acidosis NOS, bradycardia NOS, liver function 
tests NOS abnormal; Follow-up#2 

52,003 Certican® 12110/2001 New investigator to Study No. 2306: H. Shidban, MD 245 2306 

52,003 Certican® 11121/2001 Amendment No.3 to Study No. 8156; Amendment No. 2 to 244 8156 
Study No. 8157-E-01; Amendment No. 7to Study No. 8152 8157-E-01 

8152 

52,003 Certican® 11/1512001 New investigators to Study No. A2202: Drs. S. J. 243 
Tomlanovich, A. N. Langnas 

52,003 Certican® 10/31/2001 Amendment No.4 to Study No. 8251. 242 8251 

52,003 Certican® 10/31/2001 TELECON to FDA regarding the delay in the NDA 
submission from November 2001 to June 2002. FDA also 
acknowledged that multiple indications can be submitted in 
the same application. 

52,003 Certican® 10/18/2001 Dr. Joshua Hare; Protocol No. CRAD0001 8253; pulmonary 241 8253 
fibrosis; follow-up 

52,003 Certican® 10/1512001 Extension 1 to Protocol No. A2202 titled, "Two-year 240 
extension of a one-year, multicenter, prospective, 
open-label study of the safety, tolerability and preliminary 
efficacy of oral FTY720 and RAD001 in de novo adult renal 
transplant recipients at increased risk of delayed graft 
function". 

52,003 Certican® 10/1212001 Dr. Hall; Protocol No. CRAD0001 8253; pulmonary fibrosis 239 8253 

52,003 Certican® 10/09/2001 

52,003 Certican® 09125/2001 

New investigator to Study No. A2202: A. Humar, MD 

This submission contains a draft protocol of a nondinical 
study titled, •An oral neonatal and juvenile development 
study in rets with 13- and 26-week recovery period". 

238 A2202 

237 

52,003 Certican® 09/13/2001 FAX from FDA containing comments from the reviewing 
statistician on protocols for Studies No. 2306 and 2307 
(August 9, 2001). 

52,003 Certican® 09/05/2001 This Annual Report covers the period November 15, 1999 235 
through November 14, 2000. Includes preclinical and 
clinical study information and CMC changes. 

52,003 Certican® 09/05/2001 New investiatgor to Study A2202: R. Mendez, MD 236 A2202 

52,003 Certican® 08131/2001 This Annual Report covers the period November 15, 1998 to 234 
November 14, 1999. Includes preclinical and clinical study 
information, CMC changes, and an investigator's brochure 
dated November 26, 1999. 

52,003 Certican® 08/16/2001 FAX from FDA ·containing comments from the reviewing 
clinical pharmacologist on the submission dated August 7, 
2001, Serial No. 228. 

52,003 Certican® 08/15/2001 Dr. Vincent Valentine; Protocol No. 8159. Rhabdomyolysis, 232 8159 
renal failure acute, renal failure chronic, hyperkalaemia, 
fluid overload, metabolic acidosis NOS, bradycardia NOS, 
liver function tests NOS abnormal; follow-up 

52,003 Certican® 08/09/2001 New protocol: Study No. 2307 entitled, "A-1 year 231 2307 
multicenter, randomized, open label, parallel group study of 
the safety, tolerability and efficacy of two doses (1.5 and 3 
mg/day) of Certican (RAD001) with Simulect, corticosteroids 
and optimized administration of Neoral in de novo renal 
transplant recipients". 
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52,003 Certican® 08/09/2001 New protocol: Study No. 2306 entitled, "A 1 year 230 2306 
multicenter, randomized, open label, parallel group study of 
the safety, tolerability and efficacy of two doses (1.5 and 3 
mglday) of Certican (RAD001) with steroids and optimized 
administration of Neoral in de novo renal transplant 
recipients". · 

52,003 Certican® 08109/2001 General correspondence. New investigator to FlY 720 229 A2202 
Study No. A2202: P. R. Rajagopalan, MD 

52,003 Certican® 08107/2001 This submission contains a list of proposed additional 228 
dissolution experiments to be performed on the 0.25 and 1 
mg tablet. 

52,003 Certican® 08106/2001 [Cenada}Dr. H. Ross; compassionate need patient; heart 227 
transplant rejection, drug ineffective, disease progression 
NOS, ventricular extrasystoles; follow-up 

52,003 Certican® 08103/2001 TELECON to FDA regarding the everolimus starting 
material, rapamycin, in reference to the upcoming 
submission ofthe NDA. 

52,003 Certican® 0810212001 JosephP. Lynch, MD; Protocol No. 8159; hypersensitivity 226 8159 
NOS, throat oedema, dyspnoea NOS, hypertension NOS, 
face oedema 

52,003 Certican® 07/31/2001 TELECON with FDA to discuss the endocrine findings and 
proposals for study amendment in the clinical program. 

52,003 Certican® 07/30/2001 [Canada] Dr. H. Ross; compassionate need patient; heart 225 
transplant rejection, ventricular extrasystoles 

52,003 Certican® 07/23/2001 FAX from FDA containing comments on amendments to 2407 
Study No. 2407, Serial No. 219. 

52,003 Certican® 07/19/2001 TELECON with FDA to discuss the April17, 2001, fax from 
FDA that contained several questions regarding the 
justification of the dissolution method submitted December 
21,2000. 

52,003 Certican® 07119/2001 TELECON with FDA to discuss the dissolution profile for the 
RAD001 tablets and Novartis' memorandum of April17, 
2001. 

52,003 Certican® 07/1312001 Vincent Valentine, MD; Protocol No. AD001 8159; 224 8159 
rhabdomyolysis, pyrexia, myalgia, weakness, liver function 
tests NOS abnormal; follow-up 

52,003 Certican® 07/1212001 FDA LETTER indicating that the teleconference requested 
to discuss dissolution methodology for the dosage forms is 
a meeting type C. The date, time and COER participants 
are given. 

52,003 Certican® 07/11/2001 TELECON to FDA regarding Novartls' reporting obligations 
for the close-out of a study site for GCP related issues. · 

52,003 Certican® 07/10/2001 Dr. Vincent Valentine; Center 16. Rhabdomyolysis, renal 223 8159 
failure acute, renal failure chronic, hyperkalaemia, fluid 
overtoad, metabolic acidosis NOS, bradycardia NOS, liver 
function tests NOS abnormal. 

52,003 Certican® 07/0212001 This submission contains endocrine findings in specific 222 
clinical trials, overviews of preclinical safety findings, 
summaries of our discussions with endocrine· consultants 
and proposals for FDA feedback. A list of tentative dates 
and participants for a meeting is also provided. 

52,003 Certican® 0612912001 Protocol A2202, Amendment No. 3. 221 A2202 
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52,003 Certican® 06/2812001 This correspondence notifies the FDA of Novartis' intent to -
import the material listed for further processing into a drug 
that will be exported from the US. 

52,003 Certican® 0612512001 TELECON FROM FDA requesting an overview of the Memo of Record (telephone 
planned submission of the endocrine package based on report) 
the recent endocrine findings from adult kidney studies and 
in view of the Rapamune FDA preclinical toxicology 
reviews. Discussed were contentsltimelines and 
communication to NIH. 

52,003 Certican® 06/21/2001 TELECON TO FDA notifying the agency that a package is Memo of Record (telephone 
being prepared for submission to FDA containing report) 
endocrine findings based on results from adult kidney 
studies. Novartis would request a teleconference and 
provide tentative dates. 

52,003 Certican® 06/14/2001 FAX FROM FDA providing review comments on Protocol A2414 
A2414 submitted on May 29, 2001 to NDA 50-716. 

52,003 Certican® 06/08/2001 Response to the medical review comments and requests 220 Response to FDA Request 
regarding Amendment# 3 for Study 8251, Serail # 211. 
Additional information is provided on the monitoring and 
timely review of acture rejection episodes in de novo renal 
transplant studies 8201 and 8251. 

52,003 Certican® 06/05/2001 As per the FDA April17, 2001 FAX which included 218 CMC Amendment 
additional questions concerning the proposed dissolution General Correspondence 
methodology for the dosage form, Novartis is requesting a 
telephone conference between FDA clinical pharmacology 
representatives including the reviewing chemist and 
Novartis US and 8asle representatives. 

52,003 Certican® 06/0512001 Vincent Valentine, MD. Rhabdomyolysis. 217 8159 Safety Report 

52,003 Certican® 0511512001 Protocol A2202, Amendment 2. 216 A2202 Change In Protocol 

52,003 Certican® 05/09/2001 Point-by-point response to FDA communication dated April 215 8251 Response to FDA Request 
19,2001 which provided medical review comments and 
requests for additional information on Amendment# 3 for 
Study 8251, serial no. 211. 

52,003 Certican® 04/17/2001 FDA FAX providing the comments from the reviewing 
clinical pharmacologist regarding CMC information 
amendments Serial Nos. 200 and 208. 

52,003 Certican® 03123/2001 [Italy] Dr. Francis Cardelli. Center 18. Leukopenia NOS. 213 AIT01 Safety Report 

52,003 Certican® 03121/2001 TELECON WITH FDA regarding FDA's acceptance of cross Memo of Record (telephone 
referencing the new IND in oncology to IND 52,003. In report) 
order to avoid redundancy on all supporting documents 
intended for the submission of the NDA later in the year, 
Novartis made proposal as outlined. Acceptance of these 
proposals will be confirmed by the Medical Officers. 

52,003 Certican® 03121/2001 New investigators to Protocol A2202: Drs. Douglas 212 A2202 New Investigator 
Norman, Clarence Foster. 

52,003 Certican® 03/1912001 Protocol 8251, Amendment No. 3. 211 8251 Change In Protocol 

52,003 Certican® 03/1512001 New investigator to Protocol A2202: Ron Shapiro, MD. 210 A2202 New Investigator 
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52,003 Certican® 03/12/2001 TELECON FROM FDA in response to a voice message left 
on March 9, 2001 by the Oncology TA. The Agency 
confinned that it was acceptable for Novartis to 
cross-reference the upcoming RAD oncology IND to the 
transplant IND submitted ear1ier. The upcoming IND will be 
submitted to the Division of Oncologic Drug Products to 
support an indication in sold tumors. The agency 
re-confinned that it was acceptable to cross-reference the 
CMC and toxicology section of the IND to the transplant 

52,003 Certican® 03/07/2001 [Spain} Dr. L. Pulpon. Centre 128. Rhabdomyolysis, renal 209 B253 
failure acute, weakness, pain in limb, nausea. 

52,003 Certican® 03/05/2001 FDA FAX providing the minutes of the February 6, 2001 
pe-NDA meeting (Typa B) to reach FDA consensus on 
the NDA submission requirements for the 120-day safety 
update and to infonn the agency of the major efficacy and 
safety results from the Phase Ill program. 

52,003 Certlcan® 02122/2001 At the request of the FDA, provided a legible replacement 208 
copy of CMC document- Drug product in vitro dissolution 
rete: justification of method, 15-Dec-00, which was included 
in the December 21, 2000 correspondence (serial rio. 200). 

52,003 Certlcan® 02/15/2001 Correspondence to document the Division's acceptance of 205 
Novartis' proposals included in the January 12, 2001 
correspondence which provided statistical proposals to 
facilitate the timely and efficient transfer of SAS programs 
for the NDA reviewers. The proposals were accepted 
during a February 6, 2001 conversation with the FDA. 

Memo of Record (telephone 
report) 

Safety Report 

FDA/Novartis Meeting Mlmr 

CMC Amendment 

General Correspondence 

52,003 Certican® 02/15/2001 New investigator for Protocol B253-E01: O.H. Frazier, MD. 207 B253-E01 New Investigator 

52,003 Certlcan® 02/15/2001 New investigator for Protocol A2202: Marc I. Lorber, MD: 206 A2202 

52,003 Certican® 02/06/2001 FDA FAX providing the attendance list for the pre-NDA 
meeting scheduled for February 6. 2001 and infonning 
Novartis that the TELECON scheduled for February 7, 2001 
is not needed. 

52,003 Certican® 01/23/2001 FDA LETTER referring to Novartis' December 13, 2000 
correspondence requesting a meeting to discuss the final 
requirements for NDA submission. The meeting which the 
agency considers to be a typa B, has been rescheduled for 
February 6, 2001. 

52,003 Certican® 01/23/2001 FDA FAX which provides comments from the reviewing 
medical officer and the statistician regarding the 
submission dated December 6, 2000, serial no. 191. 

52,003 Certican® 01/22/2001 Provided point-by-point response to medical/clinical 204 
phannacology comments provided in FDA's communication 
dated January 9, 2001. 

52,003 Certican® 01/18/2001 Extension E-01 to Study B253, •A two-year extension of the 203 B253-E01 
two-year randomized, multicenter, double-blind study of the 
efficacy and safety of SDZ RAD versus azathioprine as part 
of a triple immunosuppressive therapy regimen in de novo 
heart transplant recipients•. New investigators: Drs. 
Howard J. Eisen, James A. Hill, Paul J. Hauptman, Robert 
B. Love. 

52,003 Certican® 01/17/2001 TELECON FROM FDA infonning Novartis that the Division 
will have to reschedule the January 31 meeting. The new 
date is February 6, 2001. Novartis indicated that the 
cancellation is an inconvenience for the taam but that the 
team members will be requested to confinn the new date. 

New Investigator 
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52,003 Certlcan® 01/12/2001 Requested a teleconference with the FDA to facilitate the 202 
timely transfer of SAS programs for Division review. 
Included are Novartls' proposals for discussion with the 
statistical reviewers. 

52,003 Certlcan® 01/09/2001 FDA FAX which includes review comments from the 
medical officer and the clinical pharmacologist relating to 
the December 18, submission, serial no. 195. 

52,003 Certlcan® 01/08/2001 Submitted Novartis' proposals for the NDA 120-Day Safety 201 
Update. The proposals and related NDA issues will be 
discussed In a meeting on January 31, 2001. 

52,003. Certlcan® 12122/2000 New investigators to Protocol A2202: Drs. Daise De boni 198 A2202 
Monteiro De Carvalho, Hello Tedesco Silva Junior {non-US 
investigators) , Hans Sollinger {US investigator), Barry 
Kahan and Stephen Katz, (co Investigators). 

52,003 Certican® 12122/2000 · FDA LETTER noting that based on Novartls December 6, 
2000 meeting request, the agency has determined that the 
meeting is a type Band it is scheduled for January 31, 
2001. 

52,003 Certican® 12121/2000 Provided a CD-ROM which contains a demonstration of the 199 
electronic submission in accordance with the FDA Guidance 
for industry for providing regulatory submissions in 
electronic format. Also provided is an NDA table of 
contents that itemizes contents available for paper and 
electronic archive. 

52,003 Certican® 12121/2000 In response to FDA telefax dated June 27,2000 expressing 200 
concern regarding the dissolution method used for Certican 
tablets, provided document entitled," In vitro dissolution. 
rate: Justification of method". 

52,003 Certlcan® 12120/2000 TELECON FROM FDA indicating that the agency will be 
ready to have a teleconferenCe with Novartls on January 3, 
2001 to discuss the proposed amendment and a face to 
face meeting on January 31, 2001 to discuss NDA 
submission requirements. 

52,003 Certlcan® 12120/2000 TELECON TO FDA to confirm delivery of the electronic 
demo to the FDA Division of Special Pathogens and 
Immunologic Drug Products. 

52,003 Certlcan® 12120/2000 New Protocol A2202, "A one-year, multicenter, prospective, 197 A2202 
open-label study ofthe safety, tolerability and preliminary 
efficacy of oral FTY720 and RAD001 in de novo adult renal 
transplant recipients at increased risk of delayed graft 
function". Also included is Amendment 1 to Protocol A2202. 

52,003 Certlcan® 12/19/2000 In accordance with FDA request of October 24, 2000, 196 
provided a CD-ROM which contains two carcinogenicity 
studies: SPM/113, Oncogenicity study by oral gavage 
administration to rats for 104 weeks, and SPM/118, 
Oncogenicity study by oral gavage administration to mice 
for 104 weeks: 

52,003 Certlcan® 12/18/2000 Submitted draft Amendment to Study B251 for FDA 
comment and requesting feedback from the agency 
before January 4, 2001. 

195 B251 

52,003 Certlcan® 12/15/2000 As requested by the FDA, provided additional summary 194 
statistics for creatinine clearance by Nankivell formula. 
This information is considered an amendment to the 
Briefing Book, Section 5.2, submitted December 6, 2000. 

Request for FDA Meeting 

General Correspondence 

New Investigator 

CMC Amendment 

Memo of Record (telephone 
report) 

Memo of Record (telephone 
report) · 

New Protocol 

Response to FDA fiequest 

Response to FDA Request 
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52,003 Certican® 12/12/2000 [Russian Federation] Dr. Alexander Sokolsky. Center 88. 193 8201 Safety Report 
Cerebrovascular accident NOS, hypertension NOS, 
infection NOS, pyrexia, weakness, dyspnea NOS, 
hyperglycemia NOS, hypotension NOS, heart rate 
increased, hypoglycemia NOS, convulsions NOS, 
depressed level of consciousness, apnea, memory 
impairment, confusion, urinary incontinence, cerebral 
atrophy. 

52,003 Certican® 12/08/2000 FDA FAX providing statistical analysis issues relating to the 
April17, 2000 submission, serial no. 154. 

52,003 Cartican® 12/08/2000 TELECON TO FDA to reach agreement on the 
documentation to be submitted to both FTY720 and 
RAD001 INDs to support the clinical program which uses 
both investigational drugs (Protocol 2202, FTY 720). It was 
agreed that routine regulatory submissions would be made 
only to IND 57,293 with only a copy of the cover letter 
submitted to the RAD 001 IND indicating that attachments 
would be found in the FTY720 IND. The Division would lika 
to see Novartis' proposals for safety reporting in writing. 

52,003 Cartican® 12/07/2000 Provided information on an additional 0.75 mg tablet which 192 
is dose proportional to the current 0.5 and 1.0 mg dosage 
strengths. The following documents are included: 
composition, batch formula and method of preparation, drug 
product stability data/report, RAD001 0. 75 mg tablets (KN 
3749223.00.002 and 003) dated 23-Aug-2000. 

52,003 Cartican® 12/06/2000 Request for FDA teleconference/meeting in mid January 191 

52,003 Certican® 11/17/2000 

52,003 Cartican® 11/08/2000 

52,003 Cartican® 11/08/2000 

2001 to discuss the final requirements for the NDA 
submission. Also included is requested additional 
information on renal data from the ongoing Phase 3 kidney 
transplant studies. 

[Norway) Dr. S. Simonsen. Center 146. Alveolar 
proteinosis, dyspnoea NOS. Follow-up# 1. 

[Norway) Dr. S. Simonsen. Center 146. Alveolar 
proteinosis, dyspnoea NOS. 

New Investigator to ProtocoiiA06: Francis H. Wright, Jr., 
MD. 

190 

189 

188 

8253 

Memo of Record (telephone 
report) 

CMC An:lendment 

Request for FDA Meeting 

Safety Report 

CRAD001 82 Safety Report 

IA06 New Investigator 

52,003 Cartican® 10/05/2000 Dr. Paul Hauptman. StudyCRAD0018253. Renal failure 186 CRAD00182 Safety Report 
acute, thromboembolism NOS, pleural effusion, renal 
tubular necrosis, pericardia! effusion. Follow-up # 2. The 
initial and first follow-up reports were submitted under case 
No. CRAD001/8253/0/16/6/1/USA. 

52,003 Certican® 10/05/2000 Dr. Sham kant Mulgaonkar; Study CRAD001 8251, Center 185 CRAD001 82 Safety Report 
12. Hemolytic uremic syndrome, graft rejection, graft loss, 
drug ineffective, nephrectomy. 

52,003 Certican® 1 0/02/2000 Provided information on new clinical materials consisting 184 CMC Amendment 
of 0.1 and 0.25 mg fast dispersible tablets differentiated by 
their appearance as they have an engraving on both sides. 
Included are the following documents: Drug product 
composition, site of manufacture, packaging and control, 
RAD001, 0.1 and 0.25, fast dispersible tablets, KN 
374962.00.005 and KN 3745403.00.015, date 7-Mar 2000; 
Stability Report, 2U99 1895, date 16-Apr-1999. 

52,003 Certican® 09/26/2000 Submitted first interpretable results for Studies 8251 and 183 8251 2304 Clinical Information Amendr 
2304. 
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52,003 Certican® 09/21/2000 Request for a teleconference with the Division to discuss 182 
the summary findings from Novartis' pivotal trials in kidney 
transplantation. Included proposed agenda and list of 
Novartis participants. · 

52,003 Certican® 09/18/2000 New investigators to conduct the following Protocols: Drs. 181 US01 lAOS New Investigator 
Mark D. Pescovitz, Donald Hricik, John J. Curtis Study lA 11 IA01 
US01. Robert Naraghi, MD, Study lAOS. Alan H. Wilkinson, 
MD, Studies lA 11 and IA01. 

52,003 Certican® 08/24/2000 As requested during the pre-NDA meeting on December 3, 180 
1999, provided S month first interpretable results for 
Studies CRAD 8251 and CRAD 8201. Additional analyses 
on creatinine values for each study Is also included. 

52,003 Certican® 08122/2000 Provided revised Chemistry Manufacturing and Controls 179 
information in support of a new clinical trial formulation 
consisting of 0.25, 0.5 and 1 mg tablets. The following 
documents are provided: drug product composition, 
manufacturing formula, stability data/report, date 
7-Jun-2000 

52,003 Certican® 08/17/2000 In reference to FDA communication of May 11, 2000 which 178 
requested Novartis to provide information regarding 
interaction between everolimus (formerly RAD001) and St. 
John's Wort, it is anticipated that everolimus will be 
recognized as a drug with a potential for interaction with St. 
John's Wort based on Novartis' evaluation of the potential 
for drug-drug interactions in the firm's Phase 3 renal 
transplant program. Accordingly, St. John's Wort will be 
mentioned in the proposed labeling. Also included for 

Response to FDA Request 

CMC Amendment 

Response to FDA Request 

52,003 Certican® 08/15/2000 Provided forthe followig new investigators: Dr. Stephen J. 177 IA01 IA11 New Investigator 
Tomlanovich for Protocol CRAD0011A01 and IA11; Drs. US011AOS 
John J. Curtis and Donald E. Hrlcik for Protocol CRAD001A 
US01; Dr. Robert Naraghi for Protocol CRAD001 lAOS. 

52,003 Certican® 07/24/2000 FDA FAX providing the comments from the reviewing 
clinical pharmacologist regarding Point# 3 in Novartis' 
correspondence (Serial No: 159) responding to FDA's 
March 22, 2000 memorandum. 

52,003 Certican® 07/14/2000 New investigators for Protocoi CRAD001 8351: Drs. 
Jacques Lemire, John D. Mahan, Robert Ettenger. 

52,003 Certican® 07/0S/2000 Requested FDA approval for the use of the term 
"dispersible" for the drug product tablet and remove all 
references to speed at which the drug product disintegrates 
when placed in water. At the present time, there is a 
"normal" immediate release tablet and a "fast dispersible" 
tablet. 

52,003 Certican® 07/0S/2000 Nghiem, Dai Dao, MD. Arthralgia. 

52,003 Certican® 06130/2000 Amendment No. 1 to Protocol 8351. 

52,003 Certican® OS/29/2000 [Italy] Dr. Fabio Vistoli. Hepatic failure, death. 

52,003 Certican® OS/29/2000 In response to the April 5, 2000 FDA request, provided an 
electronic copy of two carcinogenicity studies in rets and 
mice, SPM/113 and SPM/118, initially submitted on 
February 24,2000 as paper copies, Serial No. 133 .. 

52,003 Certican® · 06128/2000 FDA FAX providing the comments of the reviewing Clinical 
Pharmacologist regarding response 1, 3, 4, 5 from the 
April 20, 2000 submission, serial no. 15S, Study 8258 
(Protocol comment) .. 

17S 8351 New Investigator 

175 CMC Amendment 
General Correspondence 

174 CRAD001 82 Safety Report 

173. 8351 Change In Protocol 

172 CRAD0011A( Safaty Report 

171 Preclinical Amendment 
Response to FDA Request 

8258 
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52,003 Certican® 06/28/2000 Correspondence to document the June 29, 2000 telephone 170 
conversation with the FDA at which time the Regulatory 
Manager informed Novartis that the Office of Postmarketing 
Drug Risk Assessment has made a tentative decision to 
accept Novartis' proposed trademark Certican for IND 
52,003. 

52,003 Certican® 06/27/2000 FDA FAX providing the comments of the Clinical 
Pharmacologist regarding response 1, 3, 4, 5 from the 
March 30, 2000 submission, serial no. 14S (dissolution 
issues). 

52,003 Certican® 06127/2000 FDA FAX providing comments from the reviewing Clinical 
Pharmacologist regarding response 5 from the April 17 
2000, submission, serial no. 152 (Protocol comment). 

General Correspondence 

52,003 Certican® 0612S/2000 New investigators for Protoco11A01: Drs. Janet L. Kar1ix and 1S9 IA01 lAOS New Investigator 
Richard Howard (co-principal) Allan M. Roza, Oleh IA11 8159 
Pankewycz, Jonathan Bromberg. New investigators for 
Prot. lAOS: Drs. George Burke 111, Jon Odorico. New 
investigators for Prot. lA 11: Drs.AIIan Roza, Jonathan 
Bromberg. New investigator for Prot. B 159 : Dr. Joseph P. 
Lynch. 

52,003 Certican® 0612S/2000 As requested by the FDA in the April25, 2000 telex, 1S8 
provided clarification to clinical investigators participating In 
Study 258 regarding points in the Informed Consent form 
for the trial. Additionally, as requested by the Division, 
included is a letter informing the clinical trial investigators 
that Neoral is available free of charge to patients in the RAD 
clinical program. 

52,003 Certican® 06121/2000 TELECON FROM FDA informing Novartis that the FDA · 
Office of Postmarketing Drug Risk Assessment has 
tentatively approved the proposed trademark Certican for 
the drug product. A final decision on the trademark 
approval will be made after the NDA submission. 

52,003 Certican® 06/1512000 Submitted revised CMC information to support the Fast 1S7 
· Dispersible Tablet dosage form. Included are the following 

drug product documentation: Composition, manufacturing 
formula, specifications and control procedures, RAD001 01 
and 0.25 mg fast dispersible tablets, KN 3749462.00.007, 
KN 3745403.00.018, dated May 8, 2000 and Stability 
Report for development batches, SR 1895A, release date 
March 23, 2000. 

Response to FDA Request 

Memo of Record (telephone 
report) 

CMC Amendment 

52,003 Certican® 06/0212000 New investigators: Luigi Bonomini, MD, for Protocoi1A06; 165 lAOS B253 New Investigator 
Jeffrey D. Hosenpud, MD, for Protocol B253; Steven B258 
Lobritto, MD, for Protocol B258. 

52,003 Certican® 05130/2000 As proposed in the teleconference of May 25, 2000 with the 164 B153 
FDA, Novartis provided a summary of the clinical issues for 
discussion at the teleconference scheduled for June 2, 
2000. The synopsis for Study B153 and the supporting 
literature is also included in this correspondence. 

52,003 Certican® 05125/2000 FDA LETTER which includes the comments from the 
reviewing clinical pharmacologist relating to Protocol US01 
submitted on April17, 2000, serial no. 153. 

52,003 Certican® 05122/2000 Novartis provided its assessment of efficacy and 163 
contingency plans for the scenario of simultaneous 
equivalence and inferiority of RAD to MMF. FDA 
requested this information at the December 3, 1999 
pre-NDA meeting . Novartis also clarified for the FD~ the 
definition of rejection episodes discussed in Studies 8251 
and B201. 

Clinical Information Amendr 

Clinical Information Amendr 
Response to Clinical Hold 
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52,003 Certican® 05/19/2000 In response to FDA request of April 5, 2000, provided the 161 
following toxicology studies that evaluated the combination 
of RAD and cyclosporine: Report 203-461, "Toxicity study 
by oral gavage administration to Hanlbm Wister rats for 4 
weeks followed by a 2 week reversibility period". Report 
203-080, "Combination of Sandimmun-Neoral and SDZ 
RAD·4-week oral (gavage) toxicity study in Cynomolgus · 
monkeys". Complete submission in 5 vols. 

52,003 Certican® 05/18/2000 Provided Study CRAD001 8257, Appendix 8.2, 162 
Pharmacokinetic evaluation, to support Novartis' position 
that the current (original protocol Study 8258) 
blood-sampling schedule is appropriate for the study 
objectives. 

Preclinical Amendment 
Response to FDA Request 

Clinical Information Amendr 

52,003 Certican® 05/18/2000 [France] Dr. Saliba; sudden death. 160 CRAD001 81 Safety Report 

52,003 Certican® 05112/2000 Provided a point-by-point response to FDA comments dated 159 Response to FDA Request 
March 22, 2000 regarding Study IA04, serial no. 116. 

52,003 Certican® 05/08/2000 FDA LETTER which contains the review comments from A2304 
the clinical pharmacologist concerning Protocol A2304, 
Serial No. 150 .. 

52,003 Certican® 05108/2000 FDA LETTER providing the recommendations of the A2303 
reviewing clinical pharmacologist regarding Protocol A2303, 
Serial No. 149. 

52,003 Certican® 05102/2000 TELECON TO the FDA reviewing chemist concerning the 
status of the proposed stability protocols (RSP1870A and 
2RSP99-1895) submitted on March 30, 2000. The agency 
has determined that the protocols are acceptable. 
Regarding the "name" (fast dispersible, etc.) issue for the 
dosage form, the FDA suggested that Novartis propose a 
list of "names" to the FDA for approval. 

52,003 Certican® 04/26/2000 New investigator to Protocol 8258: Jeffrey D. Punch, MD. 158 8258 

52,003 Certican® 04/25/2000 FDA LETTER in reference to Novartis' proposed Pediatric 
Study Request submitted on October 29, 1999. To obtain 
needed pediatric information on the active moiety 
everolimus, FDA is making a formal Written Request for 
information from studies as listed. Included in the letter 
are agency recommendations regarding Novartis' 
request. 

52,003 Certican® 04/2412000 FDA FAX. providing requirements regarding the informed 
consent document that was received by the FDA on March 
29, 2000 for Study 8258 , serial no. 134 .. 

52,003 Certican® 04/20/2000 Point-by-point response to FDA review comments 156 8258 
communicated via facsimile on March 31, 2000 regarding 
StudyB258. 

52,003 Certican® 04/19/2000 FDA's minutes of the January 27, 2000 meeting with 
Novartis to discuss CMC issues related to the RAD001 
development program which were not covered by the 
pre-NDA meeting of December 3, 1999. 

52,003 Certican® 04/17/2000 Request for a Type 8 meeting to discuss Novartis' Phase 3 155 
clinical program for the use of RAD001 in de novo liver 
transplantation. Supporting documentation and protocol 
summary for Study 8252 is included. 

52,003 Certican® 04117/2000 In response to FDA request for Division review 154 
communicated in the December 3, 1999 pre-NDA meeting, 
provided Novartis' proposal entitled, "Protocol analyses -
Renal Indication". 

CMC Amendment 
Memo of Record (telephone 
report) 

New Investigator 

Response to FDA Request 

CMC Amendment 

Request for FDA Meeting 

Clinical Information Amendr 
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52,003 Certican® · 04/1712000 New Protocol CRAD001A US01 entitled, "A multicenter, 153 US01 New Protocol 
open-label, single-arm, exploratory study to assess the 
safety and tolerability of reduced-dose tacrolimus with RAD 
in maintenance renal transplant recipients with renal 
insufficiency". Study US01 will replace draft protocol for 
Study IA04 submitted on December 15, 1999 (serial no. 
116). Also noted that Novartis is preparing a point-by-point 
response . to the Division's clinical pharmacology review 
comments of March 22, 2000. 

52,003 Certican® 04/17/2000 Point-by-point response to the Division's facsimile 152 · 8351 
communication of March 10, 2000 which provided medical 
and clinical pharmacology review comments on Study 
B351. 

52,003 Certican® 04/17/2000 In response to FDA request of April11, 2000, provided 157 Response to FDA Request 
information to support Novartis' position that the data of 
Study B257 are considered acceptable for rob.ust statistical 

· evaluation and conclusions. 

52,003 Certican® 04/11/2000 (Germany] Dr. B. Nonnast-Daniel; Neuropathy, gout. 151 CRAD001B2 Safety Report 
Follow-up # 3. 

52,003 Certican® 04/11/2000 TELECON FROM FDA requesting patient information 
enrolled in Pediatric Study B257. A formal 
recommendation will be made by the FDA after more 
information is received on patient enrollment in the study. 

52,003 Certican® 04/06/2000 New Protocol CRAD001A2304 entitled, "Determination of 150 A2304 
the effect of two cyclosporine formulations on the 
pharmacokinetics of single oral doses of RAD001 in healthy 
subjects using a randomized, two period, four sequence, 
crossover study design. 

52,003 Certican® 04/06/2000 New Protocol CRAD001A2303 entitled, "An open-label, 149 A2303 
single-dose, case-control study to compare the 
pharmacokinetics of RAD001 in subjects with moderate 
hepatic Impairment to matched healthy control subjects•. 
New investigator, Kenneth C. Lasseter, MD. 

52,003 Certican® 04106/2000 Pursuant to the agency's March 24, 2000 communication 148 A2301 
which provided clinical pharmacology comments regarding 
bioequivalence issues for RADOO 1, provided a summary 
synopsls·and assessment schedule for Study A2301 
entitled, "A randomized, open-label, four-way crossover 
study to evaluate the bioequivalence of a single 1 mg dose 
of RAD001 administered as a 0.25mg market formulation 
(MF) tablet, a 0.5 mg (MF) tablet, a 0.25mg Final Market 
image (MFI) tablet and a 1 mg FMI tablet to healthy 

52,003 Certican® 04/0312000 As per the request that was made during the pre-NDA 
meeting between FDA and Novartis, an example of the 
packaged (CR-blister) placebo for RAD001 Tablets is 
provided to the reviewing chemist. 

52,003 Cartican® 04/03/2000 New investigator, Protocol B258: Harvey L. Sharp, MD. 

52,003 Certican® 03/31/2000 FDA LETTER providing the comments from the reviewing 
medical officer and the clinical pharmacologist concerning 
Protocol 8258, Serial No. 134. 

147 B258 

52,003 Ceitican® 03130/2000 As r~quested by the agency during the January 27, 2000 146 
pre-NDA meeting, Novartis provided information 
concerning stability issues discussed at the meeting. 
Additionally, as requested in the February 3, 2000 telefax , 
information is provided regarding dissolution questions 
outlined in the telefax. Included: RAD001 0.1, 0.25 mg 
Fast"Disparsible Tablets, 2U99 1895 Stability Report dated 
16-Apr-99. 

Memo of Record (telephone 
report) 

New Protocol 

New Investigator 
New Protocol 

Clinical Information Amendr 

CMC Amendment 

New Investigator 

CMC Amendment 
Response to FDA ReQuest 

Par Pharm., Inc. 
Exhibit 1002 

Page 602



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

52,003 Certican® 03128/2000 [Gennanyj Dr. Kehle; edema legs. Follow-up# 2. 145 CRAD00182 Safety Report 

52,003 Certican® 03124/2000 [Gennanyj Dr. Nonnast-Daniel; neuropathy, gout. Follow-up 144 CRAD001 82 Safety Report 
#2. 

52,003 Certican® 0312412000 [Gennanyj Dr. Kehle; edema legs. Follow-up# 1. 143 CRAD001 82 Safety Report 

52,003 Certican® 03124/2000 TELECON from FDA requesting infonnation to address the 
reviewing clinical phannacologist's comments regarding 
bioequivalence issues, bio-link between market fonnulation 
and final market image tablets. 

52,003 Certican® 03122/2000 FDA LETTER providing the comments of the reviewing 
clinical phannacologist with regard to Study IA04, Serial No. 
116 .. 

IA04 

Memo of Record (telephone 
report) 

52,003 Certican® 03120/2000 Submitted the following two new protocols: Study IA01 142 IA01/IA11 New Protocol 
entitled, "A 1 year multicenter, randomized, open label, 
parallel group pilot study of the efficacy and safety of RAD 
with early versus possibly delayed initiation of Neoral in de 
novo renal transplant recipients at increased risk of delayed 
graft function•. Study lA 11 entitled, "A 1 year multicenter, 
single ann, open label, pilot study of the efficacy and safety 
of RAD in de novo renal transplant recipients at 
immunological high risk of rejection•. 

52,003 Certican® 0311312000 New investigator to Protocol 8351: Mark I. Menster, MD. 

52,003 Certican® 03/10/2000 FDA LETTER responding to Novartis' February 1, 2000 
correspondence which requested a teleconference to 
discuss the impact of different cydosporine products on the 
RAD development program. The agency categorized the 
meeting to be a type C and scheduled it for March 15, 2000. 

141 8351 

52,003 Certican® 03/10/2000 FDA FAX providing comments from the clinical 8351 
phannacologist and the reviewing medical officer regarding 
Study 8351. 

52,003 Certican® 03110/2000 TELECON FROM FDA providing comments on Pediatric 
Protocol 8351. Novartis' suggestion that the response to 
the requests might be best addressed in the final reports 
was acceptable by the agency. 

52,003 Certican® 03110/2000 FDA FAX providing the minutes of the pre-NDA meeting 
with Novartis held on December 3, 1999. 

52,003 Certican® 03110/2000 New investigator to Protocol lAOS: Gary A. Wilson, MD. 

8351 

140 IA06 

New Investigator 

Memo of Record (telephone 
report) 

FDAINovartis Meeting Minu-

New Investigator 

52,003 Certican® 03/06/2000 [Belgium] Dr. Maimone; hepatitis cholestatic, hepatic 
function abnonnal, fever, asthenia, follow-up # 3. 

139 CRAD00182 Safety Report 

52,003 Certican® 03/06/2000 In follow-up to a telephone conversation on March 1, 2000 138 8351 
regarding Study 8351, provided additional comments on 
dose justification and phannacokinetic data availability to 
support initiation of the trial. 

52,003 Certican® 03/01/2000 TELECON WITH FDA soliciting FDA comment on the 
pediatric de novo kidney protocol 8351, submitted on 
February 4, 2000. The protocol is still in the process of 
being discussed by the Division and a decision to request a 
teleconference has not yet been made. Novartis will obtain 
additional infonnation to address the Clinical Phannacology. 
reviewer's comments on the study communicated to 
Novartis during the teleconference. 

52,003 Certican® 02/28/2000 Point by point response to FDA comments communicated to 137 lAOS 
Novartis on February 16, 2000 relating to Study IA06. 

Clinicallnfonnation Amendr 

Memo of Record (telephone 
report) · 

Response to FDA Request 

Par Pharm., Inc. 
Exhibit 1002 

Page 603



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

52,003 Certican® 02/28/2000 TELECON WITH FDA to confirm Novartis' request for a 
teleconference to discuss an amendment to RAD transplant 
studies to avoid confusing results in cases where patients 
are switched to an alternate cylospotine product duting the 
RAD registration program. The FDA suggested a 
teleconference on March 15, 2000. 

Memo of Record (telephone 
report) 

52,003 Certican® 02/2512000 [Australia]; Dr. R. Rigby; hemolysis. Follow-up # 2. 136 CRAD001B2 Safety Report 

52,003 Certican® 02/24/2000 Provided the FDA with Novartis' minutes of the pre-NDA 
Chemistry Manufacturing and Controls meeting that took 
place on January 27,2000 with the FDA. 

135 

52,003 Certican® 02124/2000 New Protocol, Study 8258 entitled, "Multicenter, open-label, 134 8258 
single oral dose pharmacokinetic, safaty and tolerability 
study of RAD001 in pediatric stable liver transplant 
patients". New investigator: Estella M. Alonso, MD. 

52,003 Certican® 02/24/2000 In response to the Pharmacology-Toxicology reviewer's 133 
questions with regard to the dose selection for the RAD 
carcinogenicity studies.in rats and mice, provided the 
following documents: Summary discussion on dose 
justification; Report 973228, "SDZ RAD-Oncogenicity study 
by oral gavage administration to Hanibm Wister rats for 1 04 
weeks"; Report 973229, "SDZ RAD-Oncogenicity study by 
oral gavage administration to CD-1 mice for 104 weeks". 
Complete submission in 12 volumes . 

. 

FDA/Novartis Meeting Mimi 

New Investigator 
New Protocol 

Preclinical Amendment 

52,003 Certican® 02/16/2000 [Spain]; Dr. Segovia; renal failure acute, follow-up# 2 .. 

52,003 Certican® 02/16/2000 FAX FROM FDA providing comments relating to Study 
IA06, Serial No. 118. 

132 CRAD001B2 Safety Report 

IA06 

52,003 Certican® 02/10/2000 

52,003 Certican® 02/07/2000 

In response to FDA request to obtain information to 131 
evaluate interethnic variability regarding pharmacokinetics 
in the Hispanic population of Study 8251, Novartis 
requested the study coordinators to confirm the ethnicity of 
Hispanic patients in Study 8251. 

Point-by-point response to FDA facsimile dated December 130 
16, 1999 which contained requests from the clinical 
pharmacologist. The response provided information on 
synopsis for Study W301 and PK data and information on 
RAD food effect to be evaluated in Study W302 and 8201. 

52,003 Certican® 02/07/2000 Amendment 1 to Protocol CRAD001 0101. Additionally, 129 0101 
included is available information to provide justification for 
the participation of liver transplant patients in Study 0101 

52,003 Certican® 02/07/2000 FDA FAX which includes the names of the Novartis and 
FDA representatives who will attend the January 27, 2000 
meeting to discuss the stability protocols for RAD001. 

52,003 Certican® 02/06/2000 TELECON FROM FDA in follow-up to Novartis' request for 
authorization to use the trademark Certican for RAD. The 

. agency outlined the current FDA process for nomenclature 
review and approval. 

Clinical Information Amendr 

Response to FDA Request 

Change In Protocol 

Memo of Record (telephone 
report) 

52,003 Certican® 02/04/2000 New Protocol, Study CRAD001 8351, "Multicenter, 128 8351 8257 New Protocol 
open-label, single-arm, safety, tolerability, efficacy and 
pharmacokinetic study of RAD001 in pediatric de novo renal 
transplant patients". Also included is Study CRAD001 · 
8257, "Multicenter, open-label, single-oral dose 
pharmacokinetic, safety and tolerability study of RAD001 in 
pediatric stable renal transplant patients", Interim 
pharmacokinetic report. Additionally, requested is a 
written response to Novartis' submission of October 29, 
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52,003 Certican® 02/03/2000 FAX from FDA requesting information relating to the 
dissolution data submitted in the pre-NDA briefing package 
of November 1, 1999, Serial No. 104. 

52,003 Certican® 02/01/2000 In follow-up to the Division's concerns regarding 127 
interactions between RAD and different cyclosporine 
formulations expressed during the December 3, 1999 
pre-NDA meeting, Novartis requested a teleconference with 
the Division to agree on the necessary protocol 
amendments to ensure that the RAD registration database 
and FDA's review of it are not compromised if multiple 
cylcosporine products with different bioavailability profiles 
are co-administered with RAD during the clinical program. 

52,003 Certican® 02/01/2000 [Belgium]; Dr. Maimone; hepatitis cholestatic, hepatic 126 CRAD001B2 Safety Report 
function abnormal, fever, anemia, follow-up #2 

52,003 Certican® 01/31/2000 Provided additional information requested by the FDA1 for 125 Response to FDA Request 
review of Novartis' request for confirmation for the use of 
the proprietary tradename Certican. A letter from the 
European Agency for the Evaluation of Medicinal Products 
authorizing the use of the proposed tradename Certican is 
also included in the submission .. 

52,003 Certican® 01/27/2000 Minutes from the January 27, 2000 CMC pre-NDA meeting FDA/Novartis Meeting Mimr 
with the FDA. 

52,003 Certican® 01/19/2000 [CANADA]; hepatic function abnormal, follow-up 3. 124 CRAD001B2 Safety Report 

52,003 Certican® 01/18/2000 Documentation which provides for a new process for the 123 
stabilization of RAD 001 drug substance. This submission 
also provides information on new clinical materials of RAD 
001, 0.25, 0.5 and 1 mg tablets. Updated documents 
include: drug product composition, manufacturing formula 
and method of preparation and stability data, dated 
8-Jun-99. 

52,003 Certican® 01/14/2000 New investigator to Protocol251: James R. Thistlethwaite, 121 B251 
Jr. MD, PhD. Also delete Dr. E Steve Woodle, principal 
investigator for Protocol 251. 

CMC Amendment 

New Investigator 

52,003 Certican® 01/14/2000 [GERMANY]; Neuropathy, follow-up 1. 122 CRAD001B2 Safety Report 

52,003 Certican® 01/12/2000 Novartis requested confirmation from the Division regarding 120 
the acceptance for use of the proprietary tradename 
Certican. Also induded in the correspondence is an 
acknowledgment letter from the director, USAN Program, 
indicating that the USAN Council adopted "everolimus" as 
the US Adopted Name (USAN) for Novartis' 
immunosuppressant RAD001. 

52,003 Certican® 01/10/2000 Briefing book provided to the FDA in preparation for the 119 
meeting scheduled for 27-Jan-2000 to discuss CMC issues. 

52,003 Certican® 01/07/2000 New Protocol IA06 entitled, • A multi-center, open label, 118 IA06 

52,003 Certican® 12/23/99 

52,003 Certican® 12/21/99 

exploratory study to assess the safety and tolerability of 
Simulect, Neoral, RAD and steroids for the prevention of 
acute rejection in diabetic patients undergoing simultaneous 
pancreas-kidney transplantation". 

Novartis' minutes of the 12/3/99 pre-NDA meeting with the 117 
FDA for RAD001 for the indication of prevention of rejection 
in solid organ transplantation. 

TELECON WITH FDA to discuss the RAD compassionate 
need protocol 0101 (ser. no. 108). The agency expressed 
concerns with the inclusion criteria and the dose justification 
for liver patients. Additional information is requested. 

Briefing Book 

New Protocol 

General Correspondence 

Memo of Record (telephone 
report) 
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REF PRODUC DATE 

52,003 Certican® 12/16199 

52,003 Certican® 12/16/99 

52,003 Certican® 12115199 

52,003 Certican® 12/03/99 

52,003 Certican® 12/02/99 

52,003 Certican® 11/30/99 

52,003 Certican® 11/23/99 

52,003 Certican® 11/23/99 

52,003 Certican® 11/17/99 

52,003 Certican® 11/12/99 

52,003 Certican® 11/12/99 

52,003 Certican® 11/12199 

52,003 Certican® 11/12/99 

52,003 Certican® 11/03/99 

52,003 Certican® 11/01/99 

52,003 Certlcan® 1 0129/99 

52,003 Certican® 1 0/28/99 

52,003 Certican® 10121/99 

52,003 Certican® 10/12/99 

DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

TELECON FROM FDA requesting Novartis' availability for 
a meeting on January 27,2000 to discuss the stability 
program and protocol for RAD. Novartis would like to 
discuss additional CMC questions at the meeting. 

FDA FAX which includes requests from the reviewing 
clinical pharmacologist related to the December 3, 1999 
pra-NDA meeting for RAD001. 

Requested a teleconference with the FDA to discuss the 116 IA04 
following new protocol, Study CRAD001 IA04, "A 
multi-center, open label, single arm, exploratory study to 
assess the safety and tolerability of reduced-dose 
tacrolimus with RAD001 in maintenance renal transplant 
recipients with renal insufficiency". 

Memo of Record (telephone 
report) 

[Belgium] Dr. Maimone; hepatitis cholestatic, hepatic 
function abnormal, fever, asthenia, follow-up. 

115 CRAD001B2 Safety Report 

[Spain] Dr. Javier Segovia; renal failure acute, follow-up. 114 CRAD001B2 Safety Report 

Novartis provided an alternate proposal for discussion at 113 Other 
the pre-NDA meeting scheduled for December 3, 1999. 

[Canada] Site 84; hepatic function abnormal, follow-up. 

[Germany] Dr. B. Nonnast-Danlel; neuropathy. 

111 CRAD001 B2 Safety Report 

112 CRAD001B2 Safety Report 

Submitted the following new investigator to Protocol No .. 
159; Kenneth R. McCurry, MD. 

110 159 

New Protocol CRAD001 0101 entitled, "Compassionate use 108 
of RAD prior to regsitration in heart, kidney, liver and lung 
transplant patients•. 

[Belgium] Dr. Maimone; hepatitis cholestatic, hepatic 109 
function abnormal, fever, asthenia. 

[Canada] Site 84; hepatic functional abnormal, follow-up. 107 

Baz, Maher, MD; haemolysis, follow-up. 106 

[Canada] Site 84; hepatic function abnormal. 105 

As requested in the FDA letter dated 1 0/12199 104 
acknowledging Novertis' pre-NDA meeting request, 
provided pre-NDA briefing book which contains 
background information included in 2 volumes. 

Submitted documentation to provide a Proposed Pediatric 103 
Study Request for RAD001 and to request the issuance of a 
Written Request The enclosed information consists of 
proposed pediatric program, study synopses and examples 
of formatted reports. 

[Canada] Houde, Isabelle, MD; NPN increased, drug-drug . 102, 
interaction (symptom specified), epididymitis, drug level 
increased, follow-up. 

Valentine, Hannah, MD; hepatic function abnormal, 101 
hyperlipaemia, drug level increased, graft rejection, cardiac 
failure left. 

[Argentina] Kaplinsky, Edgardo, MD; hepatic function 100 
abnormal, renal failure acute, tremor, follow-up. 

0101 

New Investigator 

New Protocol 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Briefing Book 

Safety Report 

Safety Report 

Safety Report 
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REF PRODUC DATE 

52,003 Certlcan® 10/12/99 

52,003 Certlcan® 10/07/99 

52,003 Certlcan® 10/06/99 

52,003 Certlcan® 1 0/04/99 

52,003 Certlcan® 10/01/99 

52,003 Certlcan® 09/27/99 

52,003 Certican® 09/27/99 

52,003 Certican® 09121/99 

52,003 Certican® 09/20/99 

52,003 Certican® 09/17/99 

52,003 Certican® 09/15/99 

52,003 Certlcan® 09/14/99 

52,003 Certican® 09/14/99 

52,003 Certican® 09/14/99 

52,003 Certican® 09/10/99 

52,003 Certican® 09/08/99 

52,003 Certican® 09/02/99 

52,003 Certican® 09/02/99 

DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

FDA LETTER responding to Novartls' 9/27/99 
correspondence requesting a pre-NDA meeting. The FDA 
indicated that the meeting has been scheduled for 
December 3, 1999. If the background information for this 
meeting is not received by the agency one month prior to 
the meeting, rescheduling of the meeting may be 
necessary. 

TELECON from FDA infonning Novartls that the Pre-NDA 
meeting will be held on December 3, 1999. It was also 
noted that a separate meeting for the CMC issues might be 
requested. 

(Australia] Dr. Josette Eris; hepatic function abnromal. 099 

A point by point response is provided to the Division on 098 
additional infonnation requested for Serial No. 048 (15-day 
report for CRA0001/B158/0/102/2/1/D). 

Gonwa, Thomas, MD; purpura thrombocytopenic, graft 
rejection, renal tubular necrosis, hypertension, 
glomerulonephritis. 

Burdick, James, MD; cardiomyopathy, cardiac failure, 
oedema generalised, pleural effusion, myocardial 
ischaemia, hepatic function abnonnal, follow-up. 

097 

096 

Memo of Record (telephone 
report) 

Safety Report 

Safety Report 

Safety Report 

This submission requests a Pre-NO A meeting to discuss the 095 Request for FDA Meeting 
content and fonnat requirements for the RAD001 Tablet 
NDA. A table of contents from the briefing book currently in 
preparation is included. 

FAX from FDA containing comments from the reviewing 8257 
dinical phannacologist on amendment to protocol 8257 
(Serial No. 077). 

(Germany] Prof. Neubaus; face oedema, follow-up. 094 

[Gennany] Or. Budde; renal failure acute, nephropathy 093 
toxic. 

Langas, Alan, DO; chest pain, hypertension pulmonary, 091 
renal failure acute, anaemia haemolytic,emphyema, pleural 
effusion, atrial flutter, cardiac arrest. 

(Spain] Dr. Javier Segovia; renal failure acute. 090 

(Canada] Houde, Isabelle, MD; NPN increased, drug-drug 089 
interaction (symptom specified), epididymitis, drug level 
increased, follow-up. 

[Canada] Houde, Isabelle, MD; NPN increased, drug-drug 088 
interaction (symptom specified), epididymitis, drug level 
increased, follow-up. 

Baz, Maher, MD; haemolysis. 087 

SafEity Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

Safety Report 

New investigatorfor Protocol156: Alan H. Wilkinson, MD. 086 156/159/257 New Investigator 
Also provided for Charlotte M. McKee, new investigator for 
Protocol 159, and for Drs. Roberts Ettenger and Jacques 
Lemire, new investigators for Protocol257. 

Rajagopalan, P.R., MD; gastritis, thrombocytopenia, weight 085 
decrease, follow-up. 

[Argentina] Kaplinski, Edgardo, MD; hepatic finctional 
abnonnal, renal failure acute, tremor. 

084 

Safety Report 

Safety Report 
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52,003 Certican® 09/02199 [Canada] Houde, Isabelle, MD; NPN increased, drug-drug Safety Report 
interaction (symptom specified), epididymitis, drug level 
increased, follow-up (MedWatch). 

52,003 Certlcan® 09/01/99 [Germany) Prof. Neubas; face oedema. 083 Safety Report 

52,003 Certican® 08127/99 [Australia] hepatic functional abnormal, follow-up. 082 Safety Report 

52,003 Certlcan® 08124199 [France] Thubanroyn Danielen; haemolytis, follow-up. 081 Safety Report 

52,003 Certlcan® 08/17/99 [~ranee] Thubanroyn Danielen; haemolysis, follow-up. 080 Safety Report 

52,003 Certican® 08/12199 [France] Thubanroyn Danielen; haemolysis. 079 Safety Report 

52,003 Certican® 08/12/99 [Canada] Houde, Isabelle, MD; NPN increased, drug-drug 078 Safety Report 
interaction (sypmtom speceified), epididymitis, Drug level 
increased. 

52,003 Certican® 08/12/99 Submitted change to Protocol 8257 entitled: Amendment 077 8257 Change In Protocol 
No.1. 

52,003 Certican® 08/11/99 [Australia) Dr. Josette Eris; hepatic functional abnormal. 076 Safety Report 

52,003 Certican® 08/10/99 New subinvestigators for, Protocol 8158 investigator. Also 074 8158/8156/E New Investigator 
Hans Sollinger, MD, PhD has been added as a new 
investigator for Protocol 8156 and John Mahan, MD has 
been added as a new investigator for Protocol 8257. 

52,003 Certican® 08/10/99 [Australia) Dr. R. Rigby; haemolysis, follow-up. 075 Safety Report 

52,003 Certican® 08/05/99 FDA LETTER providing comments of Novartis' response to 8257 
comment 3 (distribution of patients in each age strata) 
inclided in FDA fex of 6/25/99 regarding Protocol 8257. 

52,003 Certican® 07/22/99 TELECON TO FDA to obtain feedback on Novartis' 8257 Memo of Record (telephone 
response dated 7/9/99 to FDA questions faxed6/25199 report) 
regarding pediatric Protocol 8257. 

52,003 Certican® 07/19/99 Hauptman, Paul, MD; renal failure acute, renal tubular 073 Safety Report 
necrosis, embolism - blood clot, pericardia! effusion, pleural 
effusion, follow-up. 

52,003 Certican® 07/16/99 New Investigators: P. R. Rajagopalan, MD; for Protocol 072 156/158/253 New Investigator 
8156; S. Forrest Dodson, MD; and Russell Wiesner, MD for 
Protocol 8158; Stacy F. Davis for Protocol 8253. 

52,003 Certican® 07/15199 Point by point response to the 5124/99 teleconference 071 8159 
minutes provided in the FDA communication dated 6/21/99. 
Novartis also requested written comments from the FDA on 
proposals for study 8159. 

52,003 Certican® 07/09/99 Point by point response to the FDA review comments to 070 8257 
Protocol 8257 included in the 6/25/99 communication. 

52,003 Certican® 07/07/99 [Germany) Dr. Kahle; lymphoedema, oedema legs. 068 Safety Report 

52,003 Certlcan® 07/07/99 [Australia) Dr. R. Rigby; haemolysis. 069 8257 Safety Report 

52,003 Certican® 07/06199 [France] Prof. Nourad; haemolysis, nephropathy toxic. 067 Safety Report 

52,003 Certican® 07/01/99 Annual report covering the period from 15-Nov-97 through 066 Annual Report 
14-Nov-98. Includes Precilincal, Clinical, CMC, information 
as well as a new General Investigational Plan For THe 
Coming Year. 
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52,003 Certican® 06/30/99 Valentine, V.; sepsis, renal failure acute, respiratory 065 Safaty Report 
insufficiency, dyspnoea, thrombocytopenia, Gl 
Haemmorrhage·, drug level increased, hyperglycaemia, 
death, follow-up. 

52,003 Certican® 06/23/99 Also provided new investigator Barry D. Kahan, MD to 064 156 New Investigator 
Protocol156. 

52,003 Certican® 06/21/99 Valentine, V.; respiratory insufficiency, dyspnoea, renal 063 Safaty Report 
failure acute, thrombocytopenia, Gl haemorrhage, 
nephropathy toxic. 

52,003 Certican® 06/17199 In response toFDA request communicated in the 6/1/99 062 156 Other 
teleconference, provided additional clarification to the 
submission of Amendment 1 for study 156, Serial No. 052. 

52,003 Certican® 06/03/99 In response to FDA request of 6/2/99, provided desk copies 060 B257 Other 
of Protocol B257, submission dated 5124/99. 

52,003 Certican® 06/03/99 TELECON FROM FDA requesting additional copies of Memo of Record (telephone 
pediatric protocol 257. report) 

52,003 Certican® 06/02199 Registration Stability Protocol RAD001A (SDZ RAD) 058 CMC Amendment 
0.25mg, 0.5mg, 1mg·tablets, 1RSP981870, 9-Nov-98. 

52,003 Certican® 05124199 Study CRAD001 B257 new protocol. Also indudes CMC 056 CMC Amendment 
information amendment providing information on the new New Protocol 
RAD001 0.1 and 0.25mg fast dispersible tablets-pediatric 
formulation. (PS) 

52,003 Certican® 05121199 Initial report CRAD001 B15801 0221 D (PS) 055 Safaty Report 

52,003 Certican® 05114/99 Response to FDA request for copies of published literature 054 Response to FDA Request 
citad in our submission dated April14, 1999 SN049. (PS) 

52,003 Certican® 05113/99 Studies RADB 152, RADB 253 new investigator (PS). 053 New Investigator 

52,003 Certican® 04129199 Study RADB 156 change in protocol, amendment 1. (PS) 052 Change In Protocol 

52,003 Certican® 04126/99 Novartis requests confirmation from FDA regarding the 051 Other 
acceptance for use of the trademark Certican. (PS) 

52,003 Certican® 04/23199 Amendment 1 to Protocol RADB 251. 050 251 Clinical Information Amendr 

52,003 Certican® 04/14199 Response to FDA correspondence dated 11/24/98 which 049 B 159 Clinical Information Amendr 
raised several medical and statistical issues regarding 
Study B 159. 

52,003 Certican® 04/09199 Also provided for Dr. Nghiem. 047 B251 New Investigator 

52,003 Certican® 04/09/99 Also provided for Dr. Freeman, new investigator for Protocol 047 B 158 New Investigator 
RADB 158. 

52,003 Certican® 04/09199 Also provided for Dr. McCurry. 047 B253 New Investigator 

52,003 Certican® 04/09/99 Also provided for Dr. Kinkhabwala. 047 B251 New Investigator 

52,003 Certican® 04/09/99 Also provided for Dr. Kaplan, new Investigator for Protcicol 047 B 156 New Investigator 
RADB 156. 

52,003 Certican® 04109199 Submitted the following new investigators to Protocol RADB 047 B251 New Investigator 
251: Drs. Cohen, Nghiem and Kinkhabwala. 

52,003 Certican® 04/09199 Also submitted the following new investigators to Protocol 047 B253 New Investigator 
RADB 253: Dr. Kobashigawa and McCurry. 

52,003 Certican® 04/05199 Point by point response to FDA letter dated 1/20/98 which 046 8156 Clinical Information Amendr 
raised several statistical issues regarding Study RADB 1~6. 

Par Pharm., Inc. 
Exhibit 1002 

Page 609



REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE • 

52,003 Certican® 03130/99 Burdick, J,; cardiomyopathy, cardiac failure, pleural 045 B251 Safaty Report 
effusion, oedema generalised, hepatic function abnormal, 
myocardial ischaemia. 

52,003 Certican® 03111/99 Study RADB 158 change in protocol, amendment 1. Study 044 Change In Protocol 
RADB 159 change in protocol, amendment 1. Studhy 
RADB253 change in protocol amendment 1 and 2. (PS) 

52,003 Certican® 03108199 Submitted the following new investigator to Protocol RADB 043 RADB159 New Investigator 
159: Dr. Lawrence. 

52,003 Certican® 03104/99 Submitted the following new investigator to Protocol RADB 042 RADB159 New Investigator 
159: Dr. Davis. 

52,003 Certican® 03104/99 Also submitted the following new investigators to Protocol 042 RADB251 New Investigator 
RADB 251: Drs. Leichtman, Harland, Thompson and 
Johnson. 

52,003 Certican® 03104/99 Also provided for Dr. Johnson. 042 RADB251 New Investigator 

52,003 Certican® 03/04/99 Also provided for Dr. Thompson. 042 RADB251 New Investigator 

52,003 Certican® 03104/99 Also submitted the following new investigator to Protocol 042 RADB253 New Investigator 
RADB 253: Dr. Hill. 

52,003 Certican® 03102/99 Submitted the following technical documentation: Drug 041 CMC Amendment 
product manufacture, MANU_CP _967 _1 and Drug product 
composition and container, COMP _CP _967 _1, dated 
9-Apr-98: KN 3845403.00.005, 0.25 mg tablets; KN 
3749215.00.002, 0.5 mg tablets; KN 3745411.00.005, 1 mg 
tablets. 

52,003 Certican® 03102/99 Also included Stability Report SDZ RAD solid dispersion, 041 CMC Amendment 
5U97 1769, dated 7-Jan-98. **SDZ RAD 0.25mg, 0.5mg, 
1 mg, 5mg, 1 Omg and placebo tablets, Stability Report for 
development batches, 5U98 1800, dated 24-Apr-98. 

52,003 Certican® 02/10/99 Submitted the following co-investigators for Protocol RADB 039 B251 New Investigator 
251: Wilkinson and Danovitch. 

52,003 Certican® 02/10/99 Also provided for Dr. Danovitch. 039 B251 New Investigator 

52,003 Certican® 02/10/99 Also provided for Dr. Orens. 040 B 159 New Investigator 

52,003 Certican® 02/10/99 Also provided for Drs. Woodle and Neylan, Protocol B251 040 B251 New Investigator 
investigators. 

52,003 Certican® 02/10/99 Also provided for Dr. Neylan. 040 B 251 New Investigator 

52,003 Certican® 02/10/99 Also provided for Drs. Andrew L. Smith and Lindenfeld, 040 B253 New Investigator 
Protocol B253 investigators. 

52,003 Certican® 02/10/99 New investigator for Protocol RADB 158: Dr. Abecassis. 040 B 158 New Investigator 

52,003 Certican® 02/10199 Also provided for Drs. Valentine and Orens, new 040 B 159 New Investigator 
investigators for Protocol B 159. 

52,003 Certican® 02/10/99 Also provided for Dr. Lindenfeld. 040 B253 New Investigator 

52,003 Certican® 01114199 Submitted the following new investigators to Protocol RADB 038 RADB 159 New Investigator 
159: Drs. Rosengard and Loyd. 

52,003 Certican® 01/14199 Also submitted the following new investigator to Protocol 038 RADB253 New Investigator 
RADB 253: Dr. Hare. 

52,003 Certican® 01/14199 Also provided for Dr. Loyd. 038 RADB 159 New Investigator 
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52,003 Certican® 12/14/98 New protocol RADB 156, •A 3 year, multicenter, 036 B156 Clinical Information Amendr 
randomized, open label, parallel group study of the efficacy New Investigator 
and safety of RAD tablets given in conjunction with New Protocol 
Simulect, corticosteroids and either full or reduced dosa 
Neoral in de novo renal transplant reciP.ients". Also provided 
for Dr. Curtis. 

52,003 Certican® 11/20/98 Also provided for Dr. Van Buren. 035 251 New Investigator 

52,003 Certican® 11/20/98 AlSo provided for Dr. Hauptman. 035 253 New Investigator 

52,003 Certican® 11/20/98 Also provided for Dr. Miller. 035 253 New Investigator 

52,003 Certican® 11/20/98 Also provided for Dr. Aris. 035 159 New Investigator 

52,003 Certican® 11/20/98 Also submitted the following new investigators to Protocol 035 253 New Investigator 
RADB 253: Ors. Frazier, Hauptman, Miller. 

52,003 Cartican® 11/20198 Submitted the following new investigators to Protocol RADB 035 159 New InveStigator 
159: Drs. Frost, Mullett, Aris. 

52,003 Certican® 10/27198 Also provided for Dr. Wombolt. 034 251 New Investigator 

52,003 Certican® 10/27/98 Also provided for Dr. Lorber. 034 251 New Investigator 

52,003 .Certican® 10/27/98 Also provided for Dr. Ousaph (co-investigator). 034 251 New Investigator 

52,003 Certican® 10/27/98 Also provided for Dr. Burrows. 034 251 New Investigator 

52,003 Certican® 10/27/98 Also submitted the following new investigator for Protocol 034 159 New Investigator 
RADB 159: Dr. Maurer. 

52,003 Certican® 10/27/98 Also provided for Dr. Mancini. 034 253 New Investigator 

52,003 Certican® 10/27198 Also provided for Dr. Hricik. 034 251 New Investigator 

52,003 Certican® 10/27/98 Also provided for Dr. Renlund. 034 253 New Investigator 

52,003 Certican® 10/27198 Submitted the following new investigator to Protocol RADB 034 157 New Investigator 
157: Dr. Min (who replaces Dr. Elkhammas). 

52,003 Certican® 10/27/98 Also submitted the following investigators to Protocol RADB 034 251 New Investigator 
251: Drs. Farney, Hricik, Lorber, Burrows, Wombolt, and 
Jones and Ouseph (co-investigators). 

52,003 Certican® 10/13198 Also submitted the following new investigators to Protocol 033 159 New Investigator 
RADB 159: Drs. Garrity, McGiffin (co- investigator), and 
Young (co-investigator). 

52,003 Certican® 10/13198 Also provided for Dr. Matas. 033 251 New Investigator 

52,003 Certican® 10/13/98 Also provided for Dr. Starling. 033 253 New Investigator 

52,003 Certican® 10/13198 Also submitted the following new investigators to Protocol 033 251 New Investigator 
RADB 251: Drs. Dunn, Matas. 

52,003 Certican® 10/13/98 Also provided for Dr. Young. 033 159 New Investigator 

52,003 Cartican® 10/13/98 Submitted the following new investigator to Protocol RADB 033 152 New Investigator 
152: Dr. Rosengaro. 

52,003 Certican® 09/25/98 Annual Report covering the period November 15, 1996 to 031 Annual Report 
November 14, 1997 (PS); 

52,003 Certican® 09/25198 Also submitted the following new investigators to Protocol 032 158 New Investigator 
RADB 158: Drs. Langnas, Merion. 

52,003 Certican® 09125/98 Also provided for Dr. Trulock. 032 159 New Investigator 
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52,003 Certican® 09/25/98 Also provided for Dr. Merion. 032 158 New Investigator 

52,003 Certican® 09/25/98 Also provided for Dr. Pruett. 032 251 New Investigator 

52,003 Certican® 09125/98 Also provided for Dr. Doyle. 032 159 New Investigator 

52,003 Certican® 09/25/98 Also submitted the following new investigators to Protocol 032 251 New Investigator 
RADB 251: Drs. Barone, Conti, Elkhammas, Pollack, Pruett, 
Burdick, Kahan. 

52,003 Certican® 09/25/98 Also provided for Dr. Conti. 032 251 New Investigator 

52,003 Certican® 09/25/98 Also provided for Dr. Elkhammas. 032 251 New Investigator 

52,003 Certican® 09/25/98 Also provided for Dr. Baz. 032 159 New Investigator 

52,003 Certican® 09/25198 Also provided for Dr. Kahan. 032 251 New Investigator 

52,003 Certican® 09/25198 Also submitted the following new investigators to Protocol 032 159 New Investigator 
RADB 159: Drs. Hertz, Doyle, Trulock, Baz. 

52,003 Certican® 09125198 Submitted the following new investigator to Protocol RADB 032 152 New Investigator 
152: Dr. McCuny. 

52,003 Certican® 09/10/98 Fax from Dr. Self, UK, providing ORA with a copy of the 
MCA CTX approval letters for studies RADB 201~E-OO and 
159. 

52,003 Certican® 08121198 Studies RADB151, RADB152, RADB157, RADB159, 030 New Investigator 
RADB251 new investigator (PS). 

52,003 Certican® 08/27/98 Novartis telecon meeting minutes from meeting held with 030 FDA/Novartls Meeting Minu 
FDA on August 25, 1998 to discuss points of Clarification to 
the FDA communication dated August 20, 1998. (PS) 

52,003 Certican® 08/25/98 Studies RADB151, RADB152, RADB157, RADB159, 029 New Investigator 
RADB251 new investigator (PS). 

. 52,003 Certican® 08/19/98 Study RADB 253 new protocol (PS). 028 New Protocol 

52,003 Certican® 08/12/98 Study RADB158 new protocol. (PS) 027 New Protocol 

52,003 Certican® 08109/98 Study RADB 251 new protocol (PS) 023 New Protocol 

52,003 Certican® 08/04198 Communication to FDA regarding 52-week oral (gavage) 026 Preclinical Amendment 
toxicity study 1463-045 in the cynomolgus monkey. (PS) 

52,003 Certican® 01124198 Study RADB 159 new protocol (PS). 025 New Protocol 

52,003 Certiean® 07/09/98 Also submitted the following new Investigator to Protocol 024 157 New Investigator 
RADB 157: Dr. Tomlanovich. 

52,003 Certican® 07/09/98 Also provided for Dr. Davis. 024 152 New Investigator 

52,003 Certican® 07/09/98 . Submitted the following new investigators to Protocol RADB 024 152 New Investigator 
152: Drs. Ganrity, Davis. 

52,003 Certican® 07/07/98. Novartis requested the FDA to accept the firm's rationale for Preclinical Amendment 
the termination of study 1463-045, a 52 week oral (gavage) 
toxicity study in the cynomolgus monkey, being conducted 
at Covance Laboratories GmbH, Germany. The study was 
terminated at week 39 due to the observed tolerability 
problems in several dose groups. 

52,003 Certican® 06/08/98 Submitted an overview of safety reporting in Phase 2-3 RAD 022 Clinical Information Amendr 
trials per request by the Division at a March 11, 1998 
meeting. 
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52,003 Certican® 05/20198 

52,003 Certican® 05/01/98 

52,003 Certican® 04/22/98 

52,003 Certican® 04117/98 

52,003 Certican® 03/27/98 

52,003 Certican® 03/02/98 

52,003 Certican® 02/18/98 

52,003 Certican® 02/18/98 

52,003 Certican® 02/02/98 

52,003 Certican® 01/26198 

52,003 Certican® 01/20/98 

52,003 Certican® 01/16/98 

52,003 Certican® 01/16/98 

52,003 Certican® 01/16/98 

DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

Study RADB 152, RADB 157 new investigator (PS) 020 

Submitted per request at the 3/11198 meeting with the FDA 019 
the following carcinogenicity protocols for review: SDZ RAD: 
Oncogenicity Study By Oral Gavage Administration To 
Hanibm Wister Rats for 104 Weeks (Doc. No. 203-069) and 
Amendments 1-9 and SDZ RAD: Oncogenicity Study By 
Oral Gavage Administration to CD-1 Mice for 90 Weeks 
(Doc. No. 203-082) and Amendments 1-7. 

Document 203-082 range finding toxicity study by oral 
gavage administration to CD-1 mice for 13 weeks. (PS) 

Study RADB 152 new investigator (PS) 

Submitted a summary of the discussion and agreements of 
the meeting held on March 11, 1998 between Novartis, 
consultants and the FDA to discuss the clinical development 
program for RAD. 

FDA FAX: Review of the End-of-Phase 2 Meeting Request 
Package and comments and recommendations that the 
Division would like Novartis to be prepared to discuss at the 
March 11, 1998 meeting. 

Study RADB 157 change in protocol. (PS) 

018 

017 

015 

New Investigator 

Preclinical Amendment 

Preclinical Amendment 

New Investigator 

Clinical Information Amendr 

Change In Protocol 

New Protocol RADB 152 entitled "A One Year Randomized, 016 RADB 152 Clinical Information Amendr 
Multicenter, Open-Label, Parallel, Group Study of the New Protocol 
Efficacy and Safety of SDZ RAD Tablets Versus 
Antilymphocyte Globulin and Azathioprine in Lung or 
Heart/Lung Transplant Receipients with Bronchiolitis 
Obliterans Syndrome." Also submitted Amendment Nos. 1 
and 2. 

Letter requesting an End-of-Phase 2 meeting to present the 014 
clinical development program. Also submitted was a 
comprehensive Briefing Book. 

An Information Amendment submitting complete 013 
reproductive toxicology reports (please note that an '*' Is 
placed prior to the submissions that contain full reports, all 
other studies are summary reports). Document Nos.: 
*203-069, *203-072, *203-077, *203-074, *203-073, 
*203-076,203-068,203-070,203-461,203-071,203-062, 
203-063,203-067,203-037, 203-036,203-078,203-075. 

FDA FAX providing the statisticians review comments on 
Protocol for Study RADB 156. 

Submitted new protocol: Protocol RADB 157-E-00, A 
One-Year, Multicenter, Randomized, Double-Blind, 
Dose-Finding Study to Evaluate the Safety, Tolerability and 
Pharmacokinetics of SDZ RAD in De Novo Renal 
Transplant Recipients. 

Also submitted Amendment No.1 to Protocol RADB 157. 
Also ttle following new investigator: Dr. Elkhammas. 

Also included the following stability reports: RAD Solid 
Dispersion, Stability Report 3U96 1769, dated 15-Nov-96. 
**RAD Tablets, 0.25 mg, 1 mg, 5 mg, 10 mg, Stability 
Report 1U97 1800, dated 8-Feb-97. 

012 

012 

012 

Briefing Book 
Request for FDA Meeting 

Preclinical Amendment 

RADB 157 -E- Clinical Information Amendr 
New Protocol 

RADB 157 Clinical Information Amendr 
New Investigator 

CMC Amendment 
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REF PRODUC DATE DESCRIPTION SERI PROTOCOL SUBMISSION TYPE 

52,003 Certican® 01/16198 Also provided documentation to support the following 012 CMC Amendment 
formulations: Description of the Manufacturing and 
Packaging: KN3745346.00.001, 2% RAD solid dispersion, 
KN 3744448.00.002, 9.09% RAD solid dispersion, KN 
3745403.00.002, 0.25 mg tablet, KN 3745411.00.002, 1 mg 
tablet, KN 3745429.00.002, 5 mg tablet, KN 
3745437.00.002, 10 mg tablet. Also included placebo drug 
product information. 

52,003 Certican® 09125197 Study RADB 151 new investigator (PS). 011 New Investigator 

52,003 Certican® 09/04/97 Follow-up safetY report RADW1020641N (PS) 010 Safety Report 

52,003 Certican® 03121/97 Response to FDA correspondence dated February 3, 1997 007 Response to FDA Request 
which provided IND review comments and requests for 
additional information. (PS) 

52,003 Certican® 03103197 Study RADB 151 new investigator (PS). 006 New Investigator 

52,003 Certican® 02112197 Change in Company Name To Novartis (PS). 005 Other 

52,003 Certican® 01131/97 Study RADB 202 change in protocol, amendment 1. (PS) 002 Change In Protocol 
~· 

52,003 Certican® 01131197 Study RADB 154 change in protocol, amendment 1. (PS) 003 Change In Protocol 

52,003 Certican® 01131197 Study RADB 151 change in protocol, amendment 1. (PS) 004 Change In Protocol 

52,003 Certican® 01128197 Update Form 1572 to add New Clinical Lab Facility for 001 Clinical Information Amendr 
Study 8154. (PS) 

52,003 Certican® 11125196 Acknowledge receipt of orlginaiiND for prophylaxis of organ Other 
rejection. 

52,003 Certican® 11/15196 Submission of OriginaiiND for pro.phylaxis of organ 000 Original IND 
rejection. (PS) 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

Office of Regulatory Policy 
Food and Drug Administration 

AUG 2 4 2009 

10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

·Attention: Beverly Friedman 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

The attached application for patent term extension ofU.S. Patent No. 5,665,772 was filed on 
May 18,2009, under 35 U.S.C. § 156. 

The assistance of your Office is requested in confirming that the product identified in the 
application, AFINITOR® (everolimus), has been subject to a regulatory review period within the 
meaning of35 U.S.C. § 156(g) before its first commercial marketing or use and that the 
application for patent term extension was filed within the sixty-day period beginning on the date 
the product was approved. 1 Since a determination has not been made whether the patent in 
question claims a product which has been subject to the Federal Food, Drug and Cosmetic Act, 
or a method of manufacturing or use of such a product, this communication is NOT to be 
considered as notice which may be made in the future pursuant to 35 U.S.C. § 156(d)(2)(A). 

Our review of the application to date indicates that the subject patent would be eligible for 
extension of the patent term under 35 U.S.C. § 156. 

1The filing of the application on May I 8, 2009, was timely, given the NDA approval date of March 30, 
2009. Applicant, however, misidentified at section 5 on page 3 of the application the last day the application may be 
submitted as May 29, 2009, pursuant to 37 C.F.R. § I .740(a)(5). Under both 35 U.S.C. § I 56( d)( I) and 
37 C.F.R. § I. 720(£), a PTE applicant has sixty days to submit a PTE application, with the first day of that sixty-day 
period beginning on the FDA approval date. The absolute deadline for filing the present PTE Application is thus 
May 28,2009, or sixty days from March 30, 2009, starting the count of the sixty-day period on March 30,2009. 

The Federal Circuit in Unimed, Inc. v. Quigg, I2 USPQ2d I644, 1646, made clear that "section I56(d)(l) admits of 
no other meaning than that the sixty-day period begins on the FDA approval date." 
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U.S. Patent No. 5,665,772 Page2 

Inquiries regarding this communication should be directed to the undersigned at (571) 272-7755 
(telephone) or (571) 273-7755 (facsimile). 

MaryC. Ti 
Legal Advisor 

/(l' 
J 

Office of Patent Legal Administration 
Office of the Deputy Commissioner 

for Patent Examination Policy 

cc: Gregory C.Houghton 
Novartls Pharmaceuticals corp. 
Patents Pharma 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936-1080 
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•( ~ ' DEPARTMENT OF HEALTH & HUMAN SERVICES 

-~~'r :[b'trd'la(;. , Food and Drug Administration 
Rockville MD 20857 

Re: Afinitor 
Docket No. FDA-2009-E-0413 

The Honorable Jon Dudas 
Under Secretary of Commerce for Intellectual Property 
pirector of the United States Patent and Trademark Office 

Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Director Dudas: 

This is in regard to the application for patent term extension for U.S. Patent No. 

5,665,772 filed by Novartis AG, under 35 U.S.C. § 156. The human drug product 

claimed by the patent is Afinitor (everolimus), which was assigned new drug application 

(NDA) No. 22-334. 

A review of the Food and Drug Administration's official records indicates that this 

product was subject to a regulatory review period before its commercial marketing or use, 

as required under 35 U.S.C. § 156(a)(4). Our records also indicate that it represents the 

first permitted commercial marketing or use of the product, as defined under 35 U.S.C. § 

I 56( f)( I). 

The NDA was approved on March 30, 2009, which makes the submission of the patent 

term extension application on May 18, 2009, timely within the meaning of 35 U.S.C. § 

156(d)(l ). 

Should you conclude that the subject patent is eligible for patent term extension, please 

advise us accordingly. A<i required by 35 U.S.C. § 156(d)(2)(A) we will then determine 

the applicable regulatory review period, publish the determination in the Federal 

Register, and notify you of our determination. 

Please let me know if we can be of further assistance. 

Sincerely yours, 

t/)lA~ a. 
([.-~. :elrad 

Associate Director for Policy 
Center for Drug Evaluation and Research 
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Dudas- Afinitor 
Patent No. 5,665,772 
Page 2 

cc: Gregory C. Houghton 
Novartis Pharmaceuticals Corp 
Patents Pharma 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936-1080 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

NOV 2 5 2009 

Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

Dear Ms. Axelrad: 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.wpto.gov 

Transmitted herewith is a copy of the application for patent term extension of U.S. Patent No. 
5,665,772. The application was filed on May 18, 2009, under 35 U.S.C. § 156. 

The patent claims a product that was subject to regulatory review under the Federal Food, Drug 
and Cosmetic Act. Subject to final review, the subject patent is considered to be eligible for 
patent term extension. Thus, a determination by your office of the applicable regulatory review 
period is necessary. Accordingly, notice and a copy of the application are provided pursuant to 
35 U.S.C. § 156(d)(2)(A). 

Inquiries regarding this communication should be directed to the undersigned at (571) 272-7755 
(telephone) or (571) 273-7755 (facsimile). 

' 

JL-i~/ G~ 
Mary C. Till () 
Legal Advisor 
Office of Patent Legal Administration 

, Office of the Deputy Commissioner 
for Patent Examination Policy 

cc: Gregory C.Houghton 
Novartis Pharmaceuticals corp. 
Patents Pharma 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936-1080 

RE: AFINITOR® (everolimus) 
Docket No. FDA-2009-E-0413 
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('"')_ ~DEPARTMENT OF HEALTH & HUMAN SERVICES .,:J 
MAR 2 4 2010 

TQ.e Honorable David J. Kappos 
Undersecretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 
Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

D~ar Di.rector-Kapp0s: 

Food and Drug Administration 
Rockville MD 20857 

Re: Afinitor 
Docket No.: ·FDA-2009-E-0413 

This is in regard to the application for patent term extension for U.S. Patent No. 5,665,772, filed 

by Novartis AG, under 35 U.S.C. section 156 et seg. We have reviewed the dates contained in 

the application and have determined the regulatory review period for Afinitor (everolimus), the 

human drug product claimed by the patent. · 

The total length of the regulatory review period for Afinitor (everolimus) is 4,486 days. Of this 

time, 4,212 days occurred during the testing phase and 274 days occurred during the approval 
phase. These periods of time were derived from the following dates: 

1. The datean exemption under subsection 505{i) of the Federal Food. Drug. and Cosmetic 
Act involving this drug product became effective: December 19, 1996. 

FDA has verified the applicant's claim that the date the investigational new drug 

application became effective was on December 19, 1996. 

2. The date the application was initially submitted with respect to the human drug product 
under section 505 of the Federal Food, Drug. and Cosmetic Act: June 30, 2008. 

3. The. date the application was approved: March 30, 2009. 

FDA has verified the applicant's claim that NDA 22-334 was approved on March 30, 

2009. 

This determination of the regulatory review period by FDA does not take into account the 
effective date. of the patent, nor does it exclude one-half of the testing phase as required by 35 

U.S.C. section J56(c)(2). 

.. · 
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Kappos - Afmitor 
Patent No. 5,665,772 
Page2 

Please let me know if we can be of further assistance. 

cc: Gregory C.· Houghton 
Novartis Pharmaceuticals Corp 
Patents Pharma 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936-1080 

Sincerely yours, 

Associate Director for Policy 
Center for Drug Evaluation and Research 
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TABLE 1.-ESTIMATED ANNUAL REPORTING BURDEN, 

Food Code Survey No. of Annual Frequency per Total Annual Hours per Total Hours Respondents Response Responses Response 

Respondents 75 4 300 1 300 

1 There are no capital costs or operating and maintenance costs associated with this collection of information. 

This estimate is based on FDA's 
experience and the number of updates 
received in the past 3 years. FDA 
estimates that 75 respondents will 
provide four quarterly updates each, 
resulting in an estimated 300 total 
annual responses. The agency estimates 
that each quarterly update will take 
about 1 hour. Of the 75 respondents, 
those who amend their regulations with 
changes unrelated to the risk factors and 
interventions, and those who are not 
adopting model FDA Food Code 
provisions, but are incorporating certain 
Conference for Food Protection 
recommendations only, will likely need 
only annual contact. 

Dated: April 9, 2010. 
Leslie Kux, 
Acting Assistant Commissioner for Policy. 
IFR Doc. 201G-8510 Filed 4-13-10; 8:45am] 

BILUNG CODE 416()-{)1-S 

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Food and Drug Administration 

[Docket No. FDA-2009-E-Q413] 

Determination of Regulatory Review 
Period for Purposes of Patent 
Extension; AFINITOR 

AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Notice. 

SUMMARY: The Food and Drug 
Administration (FDA) has determined 
the regulatory review period for 
AFINITOR and is publishing this notice 
of that determination as required by 
law. FDA has made the determination 
because of the submission of an 
application to the Director of Patents 
and Trademarks, Department of 
Commerce, for the extension of a patent 
which claims that human drug product. 
ADDRESSES: Submit written comments 
and petitions to the Division of Dockets 
Management (HFA-305), Food and Drug 
Administration, 5630 Fishers Lane, rm. 
1061, Rockville, MD 20852. Submit 
electronic comments to http:// 
www.regulations.gov. 
FOR FURTHER INFORMATION CONTACT: 
Beverly Friedman, Office of Regulatory 
Policy, Food and Drug Administration, 

10903 New Hampshire Ave., Bldg. 51, 
rm. 6222, Silver Spring, MD 20993-
0002,301-796-3602. 
SUPPLEMENTARY INFORMATION: The Drug 
Price Competition and Patent Term 
Restoration Act of 1984 (Public Law 98-
417) and the Generic Animal Drug and 
Patent Term Restoration Act (Public 
Law 100-670) generally provide that a 
patent may be extended for a period of 
up to 5 years so long as the patented 
item (human drug product, animal drug 
product, medical device, food additive, 
or color additive) was subject to 
regulatory review by FDA before the 
item was marketed. Under these acts, a 
product's regulatory review period 
forms the basis for determining the 
amount of extension an applicant may 
receive. 

A regulatory review period consists of 
two periods of time: A testing phase and 
an approval phase. For human drug 
products, the testing phase begins when 
the exemption to permit the clinical 
investigations of the drug becomes 
effective and runs until the approval 
phase begins. The approval phase starts 
with the initial submission of an 
application to market the human drug 
product and continues until FDA grants 
permission to market the drug product. 
Although only a portion of a regulatory 
review period may count toward the 
actual amount of extension that the 
Director of Patents and Trademarks may 
award (for example, half the testing 
phase must be subtracted as well as any 
time that may have occurred before the 
patent was issued), FDA's determination 
of the length of a regulatory review 
period for a human drug product will 
include all of the testing phase and 
approval phase as specified in 35 U.S.C. 
156(g)(1 )(B). . 

FDA recently approved for marketing 
the human drug product AFINITOR 
(everolimus). AFINITOR is indicated for 
treatment of patients with advanced 
renal cell carcinoma after failure of 
treatment with sunitinib or sorafenib. 
Subsequent to this approval, the Patent 
and Trademark Office received a patent 
term restoration application for 
AFINITOR (U.S. Patent No. 5,665,772) 
from Novartis AG, and the Patent and 
Trademark Office requested FDA's 
assistance in determining this patent's 
eligibility for patent term restoration. In 
a letter dated September 2, 2009, FDA 

advised the Patent and Trademark 
Office that this human drug product had 
undergone a regulatory review period 
and that the approval of AFINITOR 
represented the first permitted 
commercial marketing or use of the 
product. Thereafter, the Patent and 
Trademark Office requested that FDA 
determine the product's regulatory 
review period. 

FDA has determined that the 
applicable regulatory review period for 
AFINITOR is 4,486 days. Of this time, 
4,212 days occurred during the testing 
phase of the regulatory review period, 
while 274 days occurred during the 
approval phase. These periods of time 
were derived from the following dates: 

1. The date an exemption under 
section SOS(i) of the Federal Food, Drug, 
and Cosmetic Act (the act) (21 U.S.C. 
355(i)) became effective: December 19, 
1996. FDA has verified the applicant's 
claim that the date the investigational 
new drug application became effective 
was on December 19, 1996. 

2. The date the application was 
initially submitted with respect to the 
human drug product under section 
505(b) of the act: June 30, 2008. FDA 
has verified the applicant's claim that 
the new drug application (NDA) 22-334 
was submitted on June 30, 2008. 

3. The date the application was 
approved: March 30, 2009. FDA has 
verified the applicant's claim that NDA 
22-334 was approved on March 30, 
2009. 

This determination of the regulatory 
review period establishes the maximum 
potential length of a patent extension. 
However, the U.S. Patent and 
Trademark Office applies several 
statutory limitations in its calculations 
of the actual period for patent extension. 
In its application for patent extension, 
this applicant seeks 1,826 days of patent 
term extension. 

Anyone with knowledge that any of 
the dates as published are incorrect may 
submit to the Division of Dockets 
Management (see ADDRESSES) written or 
electronic comments and ask for a 
redetermination by June 14, 2010. 
Furthermore, any interested person may 
petition FDA for a determination 
regarding whether the applicant for 
extension acted with due diligence 
during the regulatory review period by 
October 12, 2010. To meet its burden, 
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the petition must contain sufficient facts 
to merit an FDA investigation. (See H. 
Rept. 857, part 1, 98th Cong., 2d sess., 
pp. 41-42, 1984.) Petitions should be in 
the format specified in 21 CFR 10.30. 

Comments and petitions should be 
submitted to the Division of Dockets 
Management. Three copies of any 
mailed information are to be submitted, 
except that individuals may submit one 
copy. Comments are to be identified 
with the docket number found in 
brackets in the heading of this 
document. Comments and petitions may 
be seen in the Division of Dockets 
Management between 9 a.m. and 4 p.m., 
Monday through Friday. 

Dated: March 22, 2010. 
Jane A. Axelrad, 
Associate Director for Policy, Center for Drug 
Evaluation and Research. 
(FR Doc. 2010...8443 Filed 4-13-10; 8:45am] 

BILUNG CODE 4161Hl1-S 

DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Food and Drug Administration 

[Docket Nos. FDA-2009-E-o230 and FDA-
2009-E-o231] 

Determination of Regulatory Review 
Period for Purposes of Patent 
Extension; SAVELLA 

AGENCY: Food and Drug Administration, 
HHS. . 
ACTION: Notice. 

SUMMARY: The Food and Drug 
Administration (FDA) has determined 
the regulatory review period for 
SA VELLA and is publishing this notice 
of that determination as required by 
law. FDA has made the determination 
because of the submission of 
applications to the Director of Patents 
and Trademarks, Department of 
Commerce, for the extension of patents 
which claim that human drug product. 
ADDRESSES: Submit written comments 
and petitions to the Division of Dockets 
Management (HFA-305), Food and Drug 
Administration, 5630 Fishers Lane, rm. 
1061, Rockville, MD 20852. Submit 
electronic comments to http:// 
www.regulations.gov. 
FOR FURTHER INFORMATION CONTACT: 

Beverly Friedman, Office of Regulatory 
Policy, Food and Drug Administration, 
10903 New Hampshire Ave., Bldg. 51, 
rm. 6222, Silver Spring, MD 20993-
0002, 301-796--3602. 
SUPPLEMENTARY INFORMATION: The Drug 
Price Competition and Patent Term 
Restoration Act of 1984 (Public Law 98-
417) and the Generic Animal Drug and 

Patent Term Restoration Act (Public 
Law lOD-670) generally provide that a 
patent may be extended for a period of 
up to 5 years so long as the patented 
item (human drug product, animal drug 
product, medical device, food additive, 
or color additive) was subject to 
regulatory review by FDA before the 
item was marketed. Under these acts, a 
product's regulatory review period 
forms the basis for determining the 
amount of extension an applicant may 
receive. 

A regulatory review period consists of 
two periods of time: A testing phase and 
an approval phase. For human drug 
products, the testing phase begins when 
the exemption to permit the clinical 
investigations of the drug becomes 
effective and runs until the approval 
phase begins. The approval phase starts 
with the initial submission of an 
application to market the human drug 
product and continues until FDA grants 
permission to market the drug product. 
Although only a portion of a regulatory 
review period may count toward the 
actual amount of extension that the 
Director of Patents and Trademarks may 
award (for example, half the testing 
phase must be subtracted as well as any 
time that may have occurred before the 
patent was issued), FDA's determination 
of the length of a regulatory review 
period for a human drug product will 
include all of the testing phase and 
approval phase as specified in 35 U.S.C. 
156(g)(l)(B). 

FDA recently approved for marketing 
the human drug product SA VELLA 
(milnacipran hydrochloride). SA VELLA 
is indicated for the management of 
fibromyalgia. Subsequent to this 
approval, the Patent and Trademark 
Office received patent term restoration 
applications for SA VELLA (U.S. Patent 
Nos. 6,602,911 and 6,992,110) from 
Cypress Bioscience, Inc., and the Patent 
and Trademark Office requested FDA's 
assistance in determining the patents' 
eligibility for patent term restoration. In 
a letter dated September 29, 2009, FDA 
advised the Patent and Trademark 
Office that this human drug product had 
undergone a regulatory review period 
and that the approval of SA VELLA 
represented the first permitted 
commercial marketing or use of the 
product. Thereafter, the Patent and 
Trademark Office requested that FDA 
determine the product's regulatory 
review period. 

FDA has determined that the 
applicable regulatory review period for 
SA VELLA is 2,571 days. Of this time, 
2,177 days occurred during the testing 
phase of the regulatory review period, 
while 394 days occurred during the 

approval phase. These periods of time 
were derived from the following dates: 

1. The date an exemption unaer 
section 505{i} of the Federal Food, Drug, 
and Cosmetic Act (the act) (21 U.S.C. 
355(i)) became effective: January 2, 
2002. FDA has verified the applicant's 
claim that the date the investigational 
new drug application became effective 
was on January 2, 2002. 

2. The date the application was 
initially submitted with respect to the 
human drug product under section 
505(b) of the act: December 18, 2007. 
FDA has verified the applicant's claim 
that the new drug application (NDA) 
22-256 was submitted on December 18, 
2007. 

3. The date the application was 
approved: January 14, 2009. FDA has 
verified the applicant's claim that NDA 
22-256 was approved on January 14, 
2009. 

This determination of the regulatory 
review period establishes the maximum 
potential length of a patent extension. 
However, the U.S. Patent and 
Trademark Office applies several 
statutory limitations in its calculations 
of the actual period for patent extension. 
In its applications for patent extension, 
this applicant seeks 435 days of patent 
term extension. 

Anyone with knowledge that any of 
the dates as published are incorrect may 
submit to the Division of Dockets 
Management (see ADDRESSES) written or 
electronic comments and ask for a 
redetermination by June 14, 2010. 
Furthermore, any interested person may 
petition FDA for a determination 
regarding whether the applicant for 
extension acted with due diligence 
during the regulatory review period by 
October 12, 2010. To meet its burden, 
the petition must contain sufficient facts 
to merit an FDA investigation. (See H. 
Rept. 857, part 1, 98th Cong., 2d sess., 
pp. 41-42, 1984.) Petitions should be in 
the format specified in 21 CFR 10.30. 

Comments and petitions should be 
submitted to the Division of Dockets 
Management. Three copies of any 
mailed information are to be submitted, 
except that individuals may submit one 
copy. Comments are to be identified 
with the docket number found in 
brackets in the heading of this 
document. Comments and petitions may 
be seen in the Division of Dockets 
Management between 9 a.m. and 4 p.m., 
Monday through Friday. 

Dated; March 22, 2010. 
Jane A. Axelrad, 
Associate Director for Policy, Center for Drug 
Evaluation and Research. 
(FR Doc. 2011H1518 Filed 4-13-10; 8:45 ami 

BILUNG CODE 4161)-()1-5 
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~.:.+"" s<Rvtcrs."s., Department of Health and Human Services 

(,-:!/- FEB 1 7 2011 

The Honorable David J. Kappos 
Under Secretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 
Mail Stop Hatch-Waxman PTE 
P.O. Box 1450. 
Alexandria, VA 22313-1450 

Dear Director Kappos: 

Public Health Service 

Food and Drug Administration 

Rockville, MD 20857 

Re: Afinitor 
Docket No. FDA-2009-E-0413 

This is in regard to the patent term extension application for U.S. Patent No. 5,665,772 filed by 
Novartis AG under 35 U.S.C. § 156. The patent claims Afinitor (everolimus), new drug 
application (NDA) 22-334. 

In the April 14, 2010, issue of the Federal Register (75 Fed. Reg. 19406), the Food and Drug 
Administration published its determination of this product's regulatory review period, as required 
under 35 U.S.C. § 156(d)(2)(A). The notice provided that on or before October 12,2010, 180 
days after the publication of the determination, any interested person could file a petition with 
FDA under 35 U.S.C. § 156(d)(2)(B)(i) for a determination of whether the patent term extension 
applicant acted with due diligence during the regulatory review period. 

The 180-day period for filing a due diligence petition pursuant to this notice has expired and 
FDA has received no such petition. Therefore, FDA considers the regulatory review period 
determination to be final. 

Please let me know if we can provide further assistance. 

Sincerely yours, 

Associate Director for Policy 
Center for Drug Evaluation and_Research 

cc: Gregory C. Houghton 
Novartis Pharmaceuticals Corp 
Patents Pharma 
One Health Plaza, Bldg. 1 01 
East Hanover, NJ 07936-1080 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MAY 3 1 2011 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

Gregory C. Houghton 
Novartis Pharmaceuticals Corp. 
Patents Pharma 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936-1080 

In Re: Patent Term Extension 
Application for 
U.S. Patent No. 5,665,772 

NOTICE OF FINAL DETERMINATION 

A determination has been made that U.S. Patent No. 5,665,772, claims of which cover the human 
drug product AFINITOR® (everolimus), is eligible for patent term extension under 35 U.S.C. § 
156. The period of extension .has been determined to be 5 years. 

A single request for reconsideration of this final determination as to the length of extension of the 
term of the patent may be made if filed within one month of the date of this notice.· Extensions 
oftime under 37 CFR § 1.136(a) are not ·applicable to this time period. In the absence of such 
request for reconsideration, the Director will issue a certificate of extension, under seal, for a 
period of 5 years. 

The period of extension, if calculated using the Food and Drug Administration determination of 
the length of the regulatory review period published in the Federal Register of April14, 2010 (75 
Fed. Reg. 19406), would be 2,248 days. Under 35 U.S.C. § 156(c): 

Period of Extension RRP- PGRRP- DD- Yz (TP- PGTP)1 

4,486 -265- 0- Yz (4,212- 265) 
2,248 days (6.2 years) 

Since the regulatory review period began December 19, 1996, before the patent issued (September 
9, 1997), only that portion of the regulatory review period occurring after the date the patent issued 
has been considered in the above determination of the length ofthe extension period 35 U.S.C. § 
156(c). (From December 19, 1996, to and including September 9,' 1997, is 265 days; this period is 
subtracted for the number of days occurring in the testing phase according to the FDA 
determination of the length of the regulatory review period.) No determination of a lack of due 
diligence under 35 U.S.C. § 156(c)(l) was made. 

However, the five year limitation of35 U.S.C. § 156(g)(6)(A) applies in the present situation, 

1 Consistent with35 U.S.C. § 156(c), "RRP" is the total number of days in the regulatory 
review period, "PGRRP" is the number of days of the RRP which were on and before the date on 
which the patent issued, "DD" is the number of days of the RRP that the applicant did not act 
with due diligence, "TP" is the testing phase period described in paragraphs (1 )(B)(i), (2)(B)(i), 
(3)(B)(i), ( 4)(B)(i), and (5)(B)(i) of subsection (g) of 35 U.S.C. § 156, and "PGTP" is the number 
of days of the TP which were on and before the date on which the patent issued, wherein half 
days are ignored for purposes of the subtraction of Yz (TP - PGTP). 
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U.S. Patent No. 5,665,772 Page 2 

because the patent was issued after the date of enactment of 35 U.S.C. § 156. Since the period of 

extension calculated under 35 U.S. C. § 156(c) for the patent cannot exceed five years under 

35 U.S. C. § 156(g)(6)(A), the period of extension will be for five years. 

The 14 year limitation of35 U.S.C. § 156(c)(3) does not operate to further reduce the period of 

extension determined above. 

Upon issuance of the certificate of extension, the following information will be published in the 
Official Gazette: · 

U.S. Patent No.: 

Granted:· 

Original Expir~tion Date2
: 

Applicant: 

Owner of Record: 

Title: 

Product Trade Name: 

Term Extended: 

Expiration Date of Extension: 

5,665,772 

September 9, 1997 

September 9, 2014 

Sylvain Cottens et al. · 

Novartis AG 

0-Alkylated Rapamycin Derivatives and Their Use, 
Particularly as Immunosuppressants 

AFINITOR® ( everolimus) 

5 years 

September 9, 2019. 

2Subject to the provisions of35 U.S.C. § 41(b). 

Par Pharm., Inc. 
Exhibit 1002 

Page 626



U.S. PatentNo. 5,665,772 Page 3 

Any correspondence with respect to this. matter should be addressed as follows: 

By mail: Mail Stop Hatch-Wax man PTE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450. 

By FAX: (571) 273-7755 

Telephone inquiries related to this determination should be directed to Mary Till at (571) 272-
7755. 

Senior Legal Advisor 
Office of Patent Legal Administration 
Office of the Associate Commissioner 

for Patent Examination Policy 

cc: Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

RE: AFINITOR® (everolimus) 
Docket No.: FDA-2009-E-0413 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MAR - 6 2012 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

WWN.uspto.gov 

Gregory C. Houghton 
Novartis Pharmaceuticals Cprp. 
Patents Pharma 

In Re: Patent Term Extension 
Application for 
U.S. Patent No. 5,665,772 

One Health Plaza, Bldg. 101 
East Hanover, NJ 07936-1080 

Dear Mr. Houghton: 

A certificate under 35 U.S.C. § 156 is enclosed extending the term of U.S. Patent 
No. 5,665,772 for a period of 5 years. While a courtesy copy of this letter is being forwarded to 
the Food and Drug Administration (FDA), you should directly correspond with the FDA 
regarding any required changes to the patent expiration dates set forth in the Patent and 
Exclusivity Data Appendix of the Orange Book (Approved Drug Products with Therapeutic 
Equivalence Evaluations) or in the Patent Information set forth in the Green Book (FDA 
Approved Animal Drug Products). Effective August 18,2003, patent submissions for 
publication in the Orange Book and Docket *95S-0117 need to be submitted on form FDA-3542 
which may be downloaded from FDA's Electronic Forms Download Website: 
http://www.fda.gov/opacornlmorechoices/fdaforms/default.html. 
(http://www.fda.gov/opacom/morechoices/fdaforms/FDA-3542.pdf). 

Inquiries regarding this communication should be directed to the undersigned by telephone at 
(571) 272-7755, or by e-mail at mary.till@uspto.gov. 

vM~ C\'-1e£L 
Mary C. Ttll 
Senior Legal Advisor 
Office of Patent Legal Administration 
Office of the Associate Commissioner 

for Patent Examination Policy 

cc: Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

RE: AFINITOR® (everolimus) 
Docket No.: FDA-2009-E-0413 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

(12) CERTIFICATE EXTENDING PATENT TERM 
UNDER 35 U.S.C. § 156 

(68) PATENT NO. 5,665,772 

( 45) ISSUED September 9, 1997 

(75) INVENTOR Sylvain Cottens et al. 

(73) PATENT OWNER 

(95) PRODUCT 

Novartis AG 

AFINITOR® (everolimus) 

This is to certify that an application under 35 U.S.C. § 156 has been filed in the United 

States Patent and Trademark Office, requesting extension ofthe term of U.S. Patent No. 

5,665,772 based upon the regulatory review ofthe product AFINITOR® (everolimus) by 

the Food and Drug Administration. Since it appears that the requirements of the law have 

been met, this certificate extends the term of the patent for the period of 

(94) 5 years 

from September 9, 2014, the original expiration date ofthe patent, subject to the payment 

of maintenance fees as provided by law, with all rights pertaining thereto as provided by 

35 U.S.C. § 156. 

I have caused the seal of the United States Patent and 

Trademark Office to be affixed this 1st day ofMarch 2012. 

David J. Kappas 
Under Secretary of Commerce for Intellectual Property and 

Director of the United States Patent and Trademark Office 
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MAJUNG ADDRESS OF SENDER: 
(}regory Fe.rraro 
N\)·vartis Pharnlacellticals (_\)rporat1on 
()ne J-{e·a.ith Pi.aza, J31dg. tn1 
East }lanov-{:r, NJ 07936 
+ lf~627787831 

Par Pharm., Inc. 
Exhibit 1002 

Page 632



IV1i\1lJ1\f(] }: .. l).DRE.SS (}F SE.Nl)J3.H~: 
<3rs:~gor,y }'erraro 
Novartis Phannaceutieals Corporation 

()ne l~eaJth l~·~aza~ Bldg. 101. 
E'.ast J.~anover., NJ 07936 
+18627787831 

PATENT NO. 5665772 
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Electronic Acknowledgement Receipt 

EFSID: 

Application Number: 

International Application Number: 

Confirmation Number: 

Title of Invention: 

First Named Inventor/Applicant Name: 

Customer Number: 

Filer: 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 

Filing Date: 

TimeStamp: 

Application Type: 

Payment information: 

Submitted with Payment 

File Listing: 

Document 
Number 

Warnings: 

Information: 

Document Description 

Request for Certificate of Correction 

19967698 

08416673 

9777 

0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS 

IMMUNOSUPPRESSANTS 

SYLVAIN COTIENS 

1095 

Gregory David Ferraro./Cindy Klepacky 

Gregory David Ferraro. 

100-7932 

26-AUG-2014 

07-APR-1995 

14:36:09 

U.S. National Stage under 35 USC 371 

I no 

File Name 

PAT1 00_7932_US_PCT _Certific 

ate_Correction.pdf 

File Size( Bytes)/ 
Message Digest 

637113 

1--------------~ 

9fbed054c4dc3a044c3e571 db8cc437 c26c 
21363 

Multi Pages 
Part /.zip (if appl.) 

no 4 
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Total Files Size (in bytes) 637113 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Case 1:14-cv-01196-RGA Document 4 Filed 09/16/14 Page 1 of 1 PageiD #: 65 

AO 120 (Rev. 08/10) 

REPORT ON THE 
TO: 

Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In CompliaQ.Ce with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

0 Trademarks or ~Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
9116/2014 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOV ARTIS PHARMACEUTICALS CORPORATION ROXANE LABORATORIES, INC. and 

and NOV ARTIS AG BOEHRINGER INGELHEIM ROXANE, INC. 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 5,665,772 September 9, 1997 Novartis AG 

2 6,004,973 December 21, 1999 Novartis AG 

3 6,239,124 May 29, 2001 Novartis AG 

4 6,455,518 September 24, 2002 Novartis AG 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

0 Amendment 0 Answer 0 Cross Bill 0 Other Pleading 

PATENT OR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case 1:14-cv-01289-UNA Document 4 Filed 10/10/14 Page 1 of 1 PageiD #:51 

AO 120 (Rev. 08/10) 

REPORT ON THE 
TO: 

Mail Stop 8 
Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
10/10/2014 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOV ARTIS PHARMACEUTICALS CORPORATION PAR PHARMACEUTICAL, INC. 

and NOV ARTIS AG 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

I 5,665,772 September 9, 1997 Novartis AG 

2 6,004,973 December 21, 1999 Novartis AG 

3 6,455,518 September 24, 2002 Novartis AG 

4 

5 

In the above--entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above--entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLFRK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 

Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4--Case file copy 
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Case: 2:14-cv-01602-GLF-EPD Doc#: 4 Filed: 09/17/14 Page: 1 of 1 PAGEID #: 62 

AO 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 

TO: Director of the U.S. Patent and Trademark Office 

P.O. Box 1450 

FILING OR DETERMINATION OF AN 

ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the u.s. District Court FOR THE SOUTHERN DISTRICT OF OHIO on the following 

0 Trademarks or Glf Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 

2:14-cv-1602 9/17/2014 FOR THE SOUTHERN DISTRICT OF OHIO 

PLAINTIFF DEFENDANT 

NOV ARTIS PHARMACEUTICALS CORPORATION and ROXANE LABORATORIES, INC. and 

NOVARTISAG BOEHRINGER INGELHEIM ROXANE, INC. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 5,665,772 9/9/1997 NOVARTISAG 

2 6,004,973 12/21/1999 NOVARTISAG 

3 6,239,124 5/29/2001 NOVARTISAG 

4 6,455,518 9/24/2002 NOVARTISAG 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

0 Amendment 0 Answer 0 Cross Bill 0 Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 

Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case: 2:14-cv-01602-GLF-EPD Doc#: 7 Filed: 11107/14 Page: 1 of 1 PAGEID #: 68 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S. C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the u.s. District Court FOR THE SOUTHERN DISTRICT OF OHIO on the following 

D Trademarks or ~Patents. ( D the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 

2:14-cv-1602 9/17/2014 FOR THE SOUTHERN DISTRICT OF OHIO 

PLAINTIFF DEFENDANT 

NOVARTIS PHARMACEUTICALS CORPORATION and ROXANE LABORATORIES, INC. and 

NOVARTISAG BOEHRINGER INGELHEIM ROXANE, INC. 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 5,665,772 9/9/1997 NOVARTISAG 

2 6,004,973 12/21/1999 NOVARTISAG 

3 6,239,124 5/29/2001 NOVARTISAG 

4 6,455,518 9/24/2002 NOV ARTIS AG 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

The motion to dismiss is hereby GRANTED. This action is hereby DISMISSED WITHOUT 

PREJUDICE pursuant to Rule 41(a)(2). 

CLERK (BY) DEPUTY CLERK DATE 

John P. Hehman ~~ 11/7/2014 

Copy 1-lJpon initiation of action, mail this copy to Director Copy 3-lJpon termination of action, mail this copy to Director 

Copy 2-l!pon filing document adding patent(s), mail this copy to Director Copy 4-Case file copy 
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Case: 2:14-cv-01602-GLF-EPD Doc#: 6 Filed: 11/07/14 Page: 1 of 1 PAGEID #: 67 

IN THE UNITED STATES DISTRICf COURT 
FOR THE SOUTHERN DISTRICf OF OHIO 

EASTERN DMSION 

NOV ARTIS PHARMACEUTICALS 
CORPORATION and NOV ARTIS AG, 

Plaintiffs, 

v. 

ROXANE LABORATORIES, INC. and 
BOEHRINGER INGELHEIM ROXANE. 
INC., 

Defendants. 

) 
) 
) Case No. 2: 14-cv-1602-GLF 
) 
) Judge Frost 
) 
) Magistrate Judge Deavers 
) 
) 
) 
) 
) 
) 
) 
) __________________________ ) 

ORQER QF DISMISSAL WITHOUT PRE.JUDICE 

This matter is before the Court on the Plaintiffs' Notice and Motion for Order of Dismissal 

Without Prejudice Under Federal Rule of Civil Procedure 41(a)(2). 

The motion is hereby GRANTED. This action is hereby DISMISSED WITHOUT 

PREJUDICE pursuant to Rule 41 (a)(2). 

Gregory L. Frost 
United States District Court Judge 

COLUMIIU5t17431141v.v1 
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Case 1:14-cv-01494-UNA Document 4 Filed 12/18114 Page 1 of 1 PageiD #: 49 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District ofDe1aware on the following 

D Trademarks or ~Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
12118/2014 for the District ofDe1aware 

PLAINTIFF DEFENDANT 

NOV ARTIS PHARMACEUTICALS CORPORATION PAR PHARMACEUTICAL, INC. 

and NOV ARTIS AG 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADEMARK 

1 5,665,772 September 9, 1997 Novartis AG 

2 7,297,703 November 20,2007 Novartis AG 

3 7,741,338 June 22,2010 Novartis AG 

4 

5 

ln the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

D Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK TRADEMARK NO. OR TRADE~lARK 

I 

2 

3 

4 

5 

In the above-entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (RY) DEPUTY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3---Upon termination of action, mail this copy to Director 
Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy 4--Case file copy 
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CASE PATl00-7932-US-PCT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

IN RE PATENT OF 

Cottens, Sylvain et al. 

U.S. PATENT NO: 5665772 

ISSUED: September 09, 1997 

FOR: 0-ALKYLATED RAP AMYCIN DERIVATIVES 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313-1450 

Request for Certificate of Correction under 37 CFR § 1.322 

Sir: 

Pursuant to 37 CFR 1.322, it is hereby respectfully requested that a Certificate of Correction 

be issued for United States Patent 5665772 containing the correction set forth on the appended Form 

PTO 1050. 

The error is believed to be attributable to Applicants. The mistake is of a clerical, 

typographical nature and does not involve changes which would constitute new matter or require 

reexamination. In claim 9, line 27 contains a typographical error wherein the word "allograft" is 

misspelled as "allograph." 

Attached is a duplicate of Form PTO 1050, with at least one copy being suitable for printing. 

Since the above error is ascribable to the patentee, please charge Deposit Account No. 19-

0134 in the name ofNovartis in the amount of$100 for payment of the fee required by37 C.F.R § 

1.20. 

An additional copy ofthis paper is here enclosed. The Commissioner is hereby authorized to 

charge the above mentioned $100 fee and any additional fees which may be required to Deposit 

Account No. 19-0134 in the name ofNovartis. 
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Please send the Certificate of Correction to the address currently associated with Customer 

No. 001095, viz: 

Novartis Pharmaceuticals Corporation 
One Health Plaza, Bldg. 433 
East Hanover, NJ 07936 

Novartis Pharmaceuticals Corporation 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936 
+18627787831 

Date: March 11, 2015 

Encls.: Form PTOIOSO (2) 

-2-

Respectfully submitted, 

/Gregory Ferraro/ 

Gregory Ferraro 
Attorney for Applicant 
Reg. No. 36,134 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO 
DATED: 
INVENTOR(S) 

5665772 
September 09, 1997 
Cottens, Sylvain, et al. 

It is certified that there is/are an error(s) in the above-identified patent and that said Letters 
Patent is hereby corrected as shown below: 

Claim 9, line 27, "allograph" should be changed to --allograft--. 

MAILING ADDRESS OF SENDER: 
Gregory Ferraro 
Novartis Pharmaceuticals Corporation 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936 
+18627787831 

FORM PT0·1050 

PATENTNO. 5665772 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO 
DATED: 
INVENTOR(S) 

5665772 
September 09, 1997 
Cottens, Sylvain, et al. 

It is certified that there is/are an error(s) in the above-identified patent and that said Letters 
Patent is hereby corrected as shown below: 

Claim 9, line 27, "allograph" should be changed to --allograft--. 

MAILING ADDRESS OF SENDER: 
Gregory Ferraro 

.. Novartis Pharmaceuticals Corporation 
One Health Plaza, Bldg. 101 
East Hanover, NJ 07936 
+ 18627787831 

FoRM PT0·1050 

PATENT NO. 5665772 
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Electronic Patent Application Fee Transmittal 

Application Number: 08416673 

Filing Date: 07-Apr-1995 

Title of Invention: 
0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS 

IMMUNOSUPPRESSANTS 

First Named Inventor/Applicant Name: SYLVAIN COTIENS 

Filer: Gregory David Ferraro./Cindy Klepacky 

Attorney Docket Number: 100-7932 

Filed as Large Entity 

Filing Fees for U.S. National Stage under 35 USC 371 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

Certificate of Correction 1811 1 100 100 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 100 
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Electronic Acknowledgement Receipt 

EFSID: 21739648 

Application Number: 08416673 

International Application Number: 

Confirmation Number: 9777 

Title of Invention: 
0-ALKYLATED RAPAMYCIN DERIVATIVES AND THEIR USE, PARTICULARLY AS 
IMMUNOSUPPRESSANTS 

First Named Inventor/Applicant Name: SYLVAIN COTIENS 

Customer Number: 1095 

Filer: Gregory David Ferraro./Cindy Klepacky 

Filer Authorized By: Gregory David Ferraro. 

Attorney Docket Number: 100-7932 

Receipt Date: 11-MAR-2015 

Filing Date: 07-APR-1995 

TimeStamp: 15:30:39 

Application Type: U.S. National Stage under 35 USC 371 

Payment information: 

Submitted with Payment yes 

Payment Type Deposit Account 

Payment was successfully received in RAM $100 

RAM confirmation Number 1788 

Deposit Account 190134 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Number 

Warnings: 

Document Description 

Request for Certificate of Correction 

File Name 
File Size( Bytes)/ 
Message Digest 

PAT100_7932_US_PCT_2015_ 52014 

Mar11_Certificate_Correction. 1-----------1 
pd f Od9ed4c62fc6c5e0315a5aefcc9e4c8acdfaa 

31o 

Multi Pages 
Part /.zip (if appl.) 

no 4 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 
Image File Wrapper and may affect subsequent processing 

Information: 

2 Fee Worksheet (SB06) fee-info. pdf 

Warnings: 

Information: 

Total Files Size (in bytes) 

30569 

Obc02b67771339e248318b 154c33dc3aa5 
385af 

82583 

no 2 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Case 1:15-cv-00078-UNA Document 4 Filed 01/23/15 Page 1 of 1 PageiD #: 49 

AO 120 (Rev. 08/10) 

TO: 
Mail Stop 8 

Director ofthe U.S. Patent and Trademark Office 

P.O. Box 1450 

REPORT ON THE 
FILING OR DETERMINATION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been 

filed in the U.S. District Court for the District of Delaware on the following 

D Trademarks or KJ Patents. ( 0 the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATE FILED U.S. DISTRICT COURT 
1/23/2015 for the District of Delaware 

PLAINTIFF DEFENDANT 

NOV ARTIS PHARMACEUTICALS CORPORATION PAR PHARMACEUTICAL, INC. 

and NOV ARTIS AG 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 5,665,772 September 9, 1997 Novartis AG 

2 7,297,703 November 20, 2007 Novartis AG 

3 7,741,338 June 22, 2010 Novartis AG 

4 

5 

In the above-entitled case, the following patent(s)/ trademark(s) have been included: 

DATE INCLUDED 1NCLUDEDBY 

0 Amendment D Answer D Cross Bill D Other Pleading 

PATENTOR DATE OF PATENT HOLDER OF PATENT OR TRADEMARK 
TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

In the above--entitled case, the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUfY CLERK 

Copy 1-Upon initiation of action, mail this copy to Director Copy 3-Upon termination of action, mail this copy to Director 

Copy 2-Upon filing document adding patent(s), mail this copy to Director Copy ~ase file copy 
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PATENT NO. 
APPLICATION NO. 
DATED 
INVENTOR(S) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

: 5,665,772 

: 08/416673 

: September 9, 1997 

: Cottens et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In the Claims 

Claim 9, line 27, "allograph" should be changed to --allograft--. 

Signed and Sealed this 
Second Day of June, 2015 

Michelle K. Lee 
Director of the United States Patent and Trademark Office 
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