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AMERICAN HOME PRODUCTS CORPORATION 

NOTIFICATION OF EUROPEAN PUBLICATION NUMBER AND INFORMATION 
ON THE APPLICATION OF ARTICLE 67(3) EPC 

The provisional protection under Article 67(1) and (2) EPC in the 
individual Contracting States becomes effective only when the 
conditions referred to in Article 67(3) EPC have been fulfilled 
(for further details, see information brochure of the European 
Patent Office "National Law relating to the EPC" and additional 
information in the Official Journal of the European Patent Office). 

A request has been made for extension of the patent to 
LT SI . 
See Official Journal 1-2/1994 for further information on 
provisional protection in LT SI . 

Pursuant to Article 158(1) EPC the publication under Article 21 PCT 
of an international application for which the European Patent Office 
is a designated Office t~kes the place of the publication of a 
European patent application. 

The bibliographic data of the above-mentioned Euro-PCT application 
will be published on 19.03.97 in Section I.1 of the European Patent 
Bulletin. 
The European publication number is 0763039. 

In all future communications to the European Patent Office, please 
quote the application number plus Directorate number. 

RECEIVING SECTION 

EPO Form 1219 (02.94) 31/01/97 
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INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(51) International Patent Classification 6 : (11) International Publication Number: WO 95/28406 
Al C07D 498/18, A61K 31/435 // (C07D 

498/18, 311:00, 273:00, 221:00) ( 43) International Publication Date: 26 October 1995 (26.10.95) 

(21) International Application Number: PCT/US95/04603 

(22) International Filing Date: 14 April 1995 ( 14.04.95) 

(30) Priority Data: 
08/229,261 18 April 1994 (18.04.94) us 

(71) Applicant: AMERICAN HOME PRODUCTS CORPORA-

(81) Designated States: AM, AU, BB, BG, BR, BY, CA, CN, CZ, 
EE, FI, GE, HU, IS, JP, KG, KP, KR, KZ, LK, LR, LT, 
LV, MD, MG, MN, MX, NO, NZ, PL, RO, RU, SG, SI, 
SK, TJ, TM, TT, UA, UG, UZ, VN, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE), OAPI patent (BF, BJ, CF, CG, Cl, CM, GA, GN, 
ML, MR, NE, SN, TD, TG), ARIPO patent (KE, MW, SD, 
SZ, UG). 

TION [US/US]; Five Giralda Farms, Madison, NJ 07940- Published 
0874 (US). With international search report. 

(72) Inventors: SKOTNICKI, Jerauld, Stanley; 4 Tyler Court, 
Allentown, NJ 08501 (US). LEONE, Christina, Louise; 
99 Bayard Lane, Princeton, NJ 08540 (US). SCHIEHSER, 
Guy, Alan; 658 Bayberry Lane, Yardley, PA 19067 (US). 

(74) Agents: ALICE, Ronald, W.; American Home Products Corpo­
ration, Five Giralda Farms, Madison, NJ 07940-0874 (US) 
et al. 

(54) Title: RAPAMYCIN HYDROXYESTERS, PROCESS FOR THEIR PREPARATION AND PHARMACEUTICAL COMPOSIDONS 
CONTAINING THEM 

(57) Abstract 

A compound of structure 
(I) wherein R 1 and R2 are each, 
independently, hydrogen or 
-CO(CR3R4)b(CR5R6)dCR7R8R9; 
R3 and R4 are each, independently, 
hydrogen, alkyl, alkenyle, alkynyl, 
trifluoromethyl, or -F; R5 and R6 are 
each, independently, hydrogen, alkyl, 
alkenyl, alkynyl, -(CR3R4)tOR 10, 

-CF3, -F, or -CO2R11 , or R5 

and R6 may be taken together 
to form X or a cycloalkyl ring 
that is optionally mono-, di-, or 
tri-substituted with -(CR3R4)tOR IO; 

R7 is hydrogen, alkyl, alkenyl, 
alkynyl, -(CR3R4)tOR10, -CF3, -F, 
or -CO2R11 ; R8 and R9 are each, 
independently, hydrogen, alkyl, 
alkenyl, alkynyl, -(CR3R4)tOR10, 

-CF3, -F, or -CO2R11 , or R8 

and R9 may be taken together 
to form X or a cycloalkyl ring 
that is optionally mono-, di-, or 

(I) 

tri-substituted with -(CR3R4)tOR 10; R 10 is hydrogen, alkyl, alkenyl, alkynyl, tri-(alkyl)silyl, tri-(alkyl)silylethyl, triphenylmethyl, benzyl, 
alkoxymethyl, tri-(alkyl)silylethoxymethyl, chloroethyl, or tetrahydropyranyl; R11 is hydrogen, alkyl, alkenyl, alkynyl, or phenylalkyl; 
X is 5-(2,2-dialkyl)[ l ,3]dioxanyl, 5-(2-spiro-cycloalkyl)[ l ,3]dioxanyl, 4-(2,2-dialkyl)[ l ,3]dioxanyl, 4-(2-spiro-cycloalkyl)[ l ,3]dioxanyl, 
4-(2,2-dialkyl)[l,3]-dioxalanyl, or 4-(2-spiro-cycloalkyl)[l,3]dioxalanyl; b - 0-6; d - 0-6; and f - 0-6 with the proviso that RI and R2 
are both not hydrogen and further provided that either R 1 or R2 contains at least one -(CR3R4)tOR10, X, or -(CR3R4)tOR10 substituted 
cycloalkyl group, or a pharmaceutically acceptable salt thereof which is useful as an immunosuppressive, antiinflammatory, antifungal, 
antiproliferative, and antitumor agent. 
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FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 

AT Austria GB United Kingdom MR Mauritania 
AU Australia GE Georgia MW Malawi 
BB Barbados GN Guinea NE Niger 
BE Belgium GR Greece NL Netherlands 
BF Burkina Faso HU Hungary NO Norway 
BG Bulgaria IE Ireland NZ New Zealand 
BJ Benin iT Italy PL Poland 
BR Brazil JP Japan PT Portugal 
BY Belarus KE Kenya RO Romania 
CA Canada KG Kyrgystan RU Russian Federation 
CF Central African Republic KP Democratic People's Republic SD Sudan 
CG Congo of Korea SE Sweden 

,. 
CH Switzerland KR Republic of Korea SI Slovenia 
CI COte d'Ivoire KZ Kazakhstan SK Slovakia 
CM Cameroon LI Liechtenstein SN Senegal 
CN China LK Sri Lanka TD Chad 
cs Czechoslovakia LU Luxembourg TG Togo 
CZ Czech Republic LV Latvia TJ Tajikistan 
DE Germany MC Monaco TT Trinidad and Tobago 
DK Denmark MD Republic of Moldova UA Ukraine 
ES Spain MG Madagascar us United States of America 
FI Finland ML Mali uz Uzbekistan 
FR France MN Mongolia VN Viet Nam 
GA Gabon 
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BACKGROUND OF THE INVENTION 

This invention relates to hydroxyesters of rapamycin and a method for using 

them for inducing immunosuppression, and in the treatment of transplantation rejection, 

graft vs. host disease, autoimmune diseases, diseases of inflammation, adult T-cell 

leukemia/lymphoma, solid tumors, fungal infections, and hyperproliferative vascular 

disorders. 

Rapamycin is a macrocyclic triene antibiotic produced by Streptomyces 

hygroscopicus, which was found to have antifungal activity, particularly against 

Candida albicans, both in vitro and in vivo [C. Vezina et al., J. Antibiot. 28, 721 

(1975); S.N. Sehgal et al., J. Antibiot. 28, 727 (1975); H. A. Balcer et al., J. Antibiot. 

15 31, 539 (1978); U.S. Patent 3,929,992; and U.S. Patent 3,993,749]. 

Rapamycin alone (U.S. Patent 4,885,171) or in combination with picibanil 

(U.S. Patent 4,401,653) has been shown to have antitumor activity. R. Martel et al. 

[Can. J. Physiol. Pharmacol. 55, 48 (1977)] disclosed that rapamycin is effective in 

the experimental allergic encephalomyelitis model, a model for multiple sclerosis; in the 

20 adjuvant arthritis model, a model for rheumatoid arthritis; and effectively inhibited the 

formation of IgE-like antibodies. 

The immunosuppressive effects of rapamycin have been disclosed in FASEB 3, 

3411 (1989). Cyclosporin A and FK-506, other macrocyclic molecules, also have 

been shown to be effective as immunosuppressive agents, therefore useful in 

25 preventing transplant rejection [FASEB 3, 3411 (1989); FASEB 3, 5256 (1989); R. 

Y. Calne et al., Lancet 1183 (1978); and U.S. Patent 5,100,899]. 

Rapamycin has also been shown to be useful in preventing or treating systemic 

lupus erythematosus [U.S. Patent 5,078,999], pulmonary inflammation [U.S. Patent 

5,080,899], insulin dependent diabetes mellitus [Fifth Int. Conf. Inflamm. Res. Assoc. 

30 121 (Abstract), (1990)], smooth muscle cell proliferation and intimal thickening 

following vascular injury [Morris, R. J. Heart Lung Transplant 11 (pt. 2): 197 (1992)], 

adult T-cell leukemia/lymphoma [European Patent Application 525,960 Al], and ocular 

inflammation [European Patent Application 532,862 Al]. 

Mono- and diacylated derivatives of rapamycin (esterified at the 28 and 43 

35 positions) have been shown to be useful as antifungal agents (U.S. Patent 4,316,885) 

and used to make water soluble aminoacyl prodrugs of rapamycin (U.S. Patent 
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