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HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS
WASHINGTON, DC 20231

IN RE APPLICATION OF: :

YOSHIHIRO FUJIKAWA ET AL tGROUP ART UNIT: 129

8BERIAL NO.: NEW DIV APPLN {EXAMINER: RICHTER
OF 07/631,092

FILED: HEREWITH :

FOR: QUINOLINE TYPE MEVALONOLACTONES

SIR:
Attached hereto for filing are the following papers:

DIVISIONAL APPLICATION, NOTICE OF PRIORITY, EXECUTED DECLARATION
OF KELBER, PRELIMINARY AMENDMENT, AND UNEXECUTED DECLARATION OF

MASAKI KITAHARA/WITH FEES

Oour check in the amount of $690.00 is enclosed covering any
required fees. In the event of any variance between the amount
enclosed and the Patent Office Charges, please charge or credit
the difference to our Deposit Account No. 15-0030. A duplicate
copy of this letter is enclosed.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,

Registration No.: 24,618

Steven B. Kelber
Registration No.: 320,073
Attorneys of Record
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

5
=
:

GROUP ART UNIT: 129

07/631,092 : EXBMINER: J. RICHTER

0% REPEMBER 19, 1990

FOR: QUINOLINE TYPE MEVALONOLACTONES

DECLARATION

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS
WASHINGTON, D.C. 20231

SIR:

I, STEVEN B. XELBER, declare the attached to be a true and
accurate copy, as filed, of U.S. Patent Application Serial Number
07/631,092 filed December 19, 1990 which is a continuation of
07,233,752, filed August 19,1988.

The undersigned declares further that all statements made
herein of his 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 1like 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.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,
MAT NEUS o Py

an . Oblon

Attorney of Record
Registration No. 24,618
Steven B. Kelber
Registration No. 30,073

Fourth Floor

1755 Jefferson Davis Highway

Arlington, Virginia 22202

(703) 521-5940

49-~146-0 DIV
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Qur Ref.: NC-115

-1 -
QUINOLINE TYPE MEVALONOLACTONES

R —

The present invention relates to novel

mevalonolactones having a quinoline ring, processes for
their production, pharmaceutical compositions containing

5 them and their pharmaceutical uses particularly as
anti~hyperlipidemic, hypolipoproteinemic and
anti~-atherosclerotic agents, and intermediates useful for
their production aﬁd processes fér the production of such
intermediates.

10 Some fermentation metabolic products such as
compactine, CS-514, Mevinolin or semi-synthetic
derivatives or fully synthetic derivatives thereof are
known to be inhibitors against HMG-CoA reductase which is
a rate limiting enzyme for cholesterol biosynthesis. (A.

15 Endo J. Med Chem., 28(4) 401 (1985))

CS-514 and Mevinolin have been clinically proved to be
potentially useful anti-hyperlipoproteinemic agents, and
they are considered to be effective for curing or
preventing diseases of coronary artery sclerosis or

20 atherosclerosis. (IXth Int. Symp. Drugs Affect. Lipid

Sawai Ex 1002
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Metab., 1986, p30, p3l, p66)

However, with respect to fully synthetic derivatives,

particularly hetero aromatic derivatives of inhibitors

against HMG-CoA reductase, limited information is

disclosed in the following literatures:

WPI ACC NO. 84-158675, 86-028274, 86-098816,

86-332070, 87-124519, 87-220587, 88-07781, 88-008460,

88-091798 and 88-112505.

The présent inventors have found that mevalonolactone

derivatives having a quinoline ring, the corresponding

dihydroxy carboxylic acids and salts and esters thereof

have high inhibitory activities against cholesterol

biosynthesis wherein HMG-CoA reductase acts as a rate

liﬁiting enzyme, The present invention has been

accomplished on the basis of this discovery.

The novel mevalonolactone derivatives of the present

invention are represented by the following formula I:

R3 R*
Rs
R? ¥-7 (1)
R N7 RS

2 3 4

wherein Rl, R, R, R* and R6 are independently hydrogen,

Cl_6 alkyl, C3_6 cycloalkyl, Cl—3 alkoxy, n-butoxy,

7,8

i-butoxy, sec-butoxy, R'R N- (wherein R’ and r®

are

independently hydrogen or Ci-3 alkyl), trifluoromethyl,

trifluoromethoxy, difluoromethoxy, fluoro, chloro, bromo,

Sawai Ex 1002
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L

‘diphenyl-t~butylsilyloxy, hydroxymethyl or —O(CHZ)ROR

- 3 -

phenyl, phenoxy, benzyloxy, hydroxy, trimethylsilyloxy,
19

19

{(wherein R is hydrogen or Cl-3 alkyl, and £ is 1, 2 or

3): or when located at the ortho posjtion to each other,

y h\uuj
Rl and RZ, or R3 and R4 togethegvform ~CH=CH-CH=CH-; or

r
when located at the orthc position to each other, R

hrol/
R2 togetherﬁfo;A —OC(Rls)(RlG)O— (wherein Rl5 and R16 are

and

independently hydrogen or Cl_3 alkyl); ¥ is -CH,-,

~CH,CH,=, =CH=CH-, -CH,-CH=CH- or ~CH=CH~CH,-; and Z is
12
~Q~CH,WCH,~CO,R*Z,
R 0
Ho”
0
R 0
T
RIS |
0
or
(wherein Q is -C(0)-, ~C(OR'),- or =CH(OH)-; W is -C(0)-,
~c(or"?) = or -C(R')(oH)~; RM is hydrogen or ¢,_, alkyl;
12

R is hydrogen or r14 (wherein R14 is physiologically
hydrolyzable alkyl or M (wherein M is NH, , sodium,

potassium, 1/2 calcium or a hydrate of lower alkylamine,
13

di-lower alkylamine or tri-lower alkylamine)); two R are
independently primary or secondary cl—6 alkyl:; or two R13
together form —(CH2)2_ or —(CH2)3;; Rl7 and RlB are

independently hydrogen or Cl—3 alkyl; and R5 is

hydrogep, Cl—6 alkyl, Chs3 alkenyl, Cy_g Cycloalkyl,

9
N S .
.<:3{R (wherein R” is hydrogen, C1—4 alkyl, Cl-3

J

Sawai Ex 1002
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alkoxy, fluorc, chlore, bromo or trifluoromethyl),

phenyl—(CHz)m— (wherein m is 1, 2 or 3},

-(CHZ)nCH(CH3)-phenyl or phenyl-(CH,) CH(CH,)- (wherein n
is 0, 1 or 2).

Various substituents in the formula I will be
described in detail with reference to specific examples;
However, it should be understood that the present
invention is by no means restricted by such specific

examples.

1 2 3 4 6

Cl-B alkyl for R°, R, R, R", R ?

and R® includes, for

example, methyl, ethyl, n-propyl, i-propyl, n-butyl,

i-butyl, sec-butyl and t-butyl. C alkoxy for Rl, Rz,

R3, r2 6

1-3

and R- includes, for example, methoxy, ethoxy,

n-propoxy and i-propoXxy.

Cl—3 alkyl for Rll includes, for example, methyl,
ethyl, n-propyl and i-propyl.

C1-3 alkyl for r:3 includes, for example, methyl,
ethyl, n-propyl and i-propyl.

Alkyl for r14 includes, for example, methyl, ethyl,

n-propyl, i-preopyl, n-butyl and i-butyl.

M is a metal capable of forming a pharmaceutically
acceptable salt, and it includes, for example, sodium and
peotassium.

co,M includes, for example, ~CO,NH, and ~CO,H"
(primary to tertiary lower alkylamine such as
trimethylamine).

cl—6 alkyl for R> includes, for example, methyl,

Sawai Ex 1002
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éthyl, n-propyl, i-propyl, n-butyl, i-butyl, sec-butyl,
t=-butyl, n~pentyl and n-hexyl.
C3—6 cycleoalkyl for R5 includes, for example,
cyclopropyl; cyclobutyl, cyclepentyl ané cyclohexyl.
Co_3 alkenyl for R5 includes, for example, vinyl and
i-propenyl.
5

Phenyl—(CHz)m— for R” includes, for example, benzyl,

B-phenylethyl and y-phenylpropyl.

5

Phenyl—(CHz)nCH(CH3)— for R includes, for example,

t¢-phenylethyl and a-benzylethyl.

7 and RB

Cio3 alkyl for R includes, for example,
methyl, ethyl, n-propyl and i-propyl.

Further, these compounds may have at least one or two
asymmetric carbon atoms and may have at least two to four
optical isomers. The compounds of the formula I include
all of these optical isomers and all of the mixtures
thereof.

Among compounds having carhoxylic acid moieties

12

falling outside the definition of -CO,R of the

2
carboxylic acid moiety of substituent Z of the compounds
of the present invention, those which undergo
physiclogical hydrolysis, after intake, to produce the
corresponding carboxylic acids (cmeOunds wherein the
—C02R12 moiety is —COZH) are equivalent to the compounds
of the present invention.

Now, preferred substituents of the compounds of the

present invention will be described.

Sawai Ex 1002
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In the following preferred, more preferred still
further perferred and most preferred examples, the
numerals for the positions of the substituents indicate
the positions on the quinoline ring. For example, N!'
shown by e.g. 1' or 2' indicates the position of the
substituent on the phenyl substituted at the 4-position of
the quinoline ring (the carbon connected to the quinoline
ring is designated as 1'). The meanings of the respective
substituents are the same as the above-mentioned meanings.

Preferred substituents for Rl, R? and RS

are hydrogen,
fluoro, chleoro, bromo, Cl—3 alkyl, C,.3 alkoxy, C3_g
cycloalkyl, dimethylamino, hydroxy, hydroxymethyl,
hydroxyethyl, trifluoromethyl, trifluoromethoxy,

difluoromethoxy, phenoxy and benzyloxy.

Further, when R6 is hydrogen, it is preferred that Rl

and R2 together form methylenedioxy.

3 and R4, when R4 is

As preferred examples for R
hydrogen, R3 is hydrogen, 3'-fluoro, 3'=-chloro, 3'-methyl,
4'-methyl, 4'-chloro and 4'-fluoro.

3 and R4 include

Other preferred combinations of R
3'-methyl-4'-chloro, 3',5'-dichloro, 3',5'~-difluocro,
3',5'-dimethyl and 3'-methyl-4'-fluocro.

Preferred examples for R5 include primary and
secondary Cl__6 alkyl and C3—6 cycioalkyl.

Preferred examples for Y include —CHZ—CHZ— and
-CH=CH-.

Preferred examples for Z include

* Sawai Ex 1002
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Ho 0

12 2

_ 1
-CH(OH)CHZCHZ(OH)CHZCOZR » —CH(OH)CH,C(0)CH,CO,R

13 12
~CH(OH)CHZC(OR )ZCHZCOZR .

and

Now, more preferred substituents of the compounds of

the present invention will be described.

As more preferred examples for Rl, R2

1

and R6, when
both R2 and R6 are hydrogen, R~ is hydrogen, 5-fluoro,
6-fluoro, 7-flucro, 8-fluoro, 5-chloro, 6-chloro,
7-chloro, 8—chlofo, S5-bromo, 6-bromo, 7-bromo, 8-bromo,
5-methyl, 6-methyl, 7-methyl, é-methyl, S-methoxy,
6-methoxy, 7—methoxy; 8-methoxy, S5~trifluoromethyl,
6-trifluoromethyl, 7-trifluoromethyl, 8~trifluoromethyl,
6-trifluoromethoxy, 6-difluoromethoxy, 8-hydroxyethyl,
5-hydroxy, 6-hydroxy, 7-hydroxy, 8-hydroxy, 6-ethyl,
6-n-butyl and 7-dimethylamino.

6 1 and R2 together represent

When R™ is hydrogen, R
6-chloro-8-methyl, 6-bromo-7-methoxy, 6-methyl~7-chloro,
6-chloro-8-hydroxy, 5-methyl-2-hydroxy,
6~-methoxy-7-chloro, 6-chloro-7-methoxy,
6~hydroxy-7-chloro, 6-chloro-7-hydroxy, 6-chloro-8-bromo,
5-chloro-6-hydroxy, 6-bromo-8-chloro, 6-bromo-8-hydroxy,
5-methyl-8~chloro, 7-hydroxy-8-chloro, 6-bromo-8-hydroxy,

6-methoxy-7-methyl, 6-chloro-8-bromo, 6-methyl-8-bromo,

meawai Ex '71(7)02
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‘hydrogen, R
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6,7-difluoro, 6,8-diflucro, €,7-methylenedioxy,

6,8-dichloro, 5,8-dimethyl, 6,8~dimethyl, 6,7~dimethoxy,

6,7~-diethoxy, 6,7-dibromo or 6,8-dibromo.

1 2 6

When R-, R“ and R

represent 5,7~dimethoxy-8-hydroxy, 5,8~dichlore-6-hydroxy,

6,7,8-trimethoxy, 6,7,8~-trimethyl, 6,7,8-trichloro,

5-fluoro-6,8-dibrome or 5-chloro-6,8-dibromo.

3 4 3

As more preferred examples for R
4

and R°, when R

is hydrogen, 4'-methyl, 4'~chloro or

3 4

4'-fluoro. When both R™ and R

are not hydrogen, they together

are not hydrogen, they

is

together represent 3',5'~dimethyl or 3'-methyl-4'-fluoro.

As more preferred examples for R5

preferred examples of R® may be mentioned.

As preferred examples for Y, -CH,-CH,,

, the above-mentioned

- and (E)~-CH=CH-

may be mentioned. As more preferred examples for Z, the

above preferred examples for Z may be mentioned.

Now, still further preferred substituents of the
compounds of the present invention will be described.
examples for Rl, R2 and RG, when both R2 and R6 are
hydrogen, R1 is hydrogen, é-methyl, 6-ethyl,
6~trifluoromethyl, 6-hydroxy, 6—methoxy,.6—chloro,
6-bromo, 6~n-butyl and 7~dimethylamino.

1 2

When only R6 is hydrogen, R™ and R” represent

As

6,8-dichloro, 5,8-dimethyl, 6,8-dimethyl, 6,7-dimethoxy,

6,7-diethoxy, 6,7-dibromo, 6,8-dibromo, 6,7-difluoro and

6,8-difluoro.

As still further preferred examples for r3 4

~ Sawai Ex 1002
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when RS is hydrogen, rR? is hydrogen, 4'-chloro or
4'-fluoro, or R3 and R4 together represent

3'-methyl-4'-flucro.

Stili further preferred examples for R5 include ethyl,
n-propyl, i-propyl and cyclopropyl.

Still further preferred examples for Y include
(E)--CH=CH-.

As still further preferred examples for Z, the

-above-mentioned preferred example for Z may be mentioned.

Now, the most preferred substituents for the compounds

of the present invention will be described.

As the most preferred examples for Rl, R2 and RG, when
both R2 and RG are hydrogen, Rl is hydrogen, 6-methyl or
6-chloro.

2

' When only R6 is hydrogen, Rl and R” together

represent, for example, 6,7-dimethoxy.
As the most preferred examples for R3 and R4, R3 is
hydrogen and R4 is hydrogen, 4'~-chloro or 4'-fluoro.

The most preferred examples for RS

include i-propyl
and cyclopropyl. The most preferred example for Y may be
(E) ~~CH=CH~. |
As the most preferred examples for Z, the
above-mentioned preferred examples for Z may be mentioned.
Now, particularly preferred specific compounds of the
present invention will be presented. The following

compounds (a) to (z) are shown in the form of carboxylic

acids. However, the present invention include not only

~ Sawai Ex 1002
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the compounds in the form of carboxylic acids but alsc the
corresponding lactones formed by the condensation of the
carboxylic acids with hydroxy at the 5-position, and
sodium salts and lower alkyl esters (such as methyl,
ethyl, i-pfopyl and n-propyl esters) of the carboxylic
acids, which can be physiologically hydrolyzed to the
carboxylic acids.
(a) (E)-3,5-dihydroxy-7~[4'-(4''-fluorophenyl)-2'-
(1''-methylethyl)~-quinolin-3'-yl]~hept-6-enoic acid
(b) (E)-=3,5-dihydroxy~7~[4'~(4''~fluorophenyl)-2'~
(1''-methylethyl)-6'-chloro-quinolin-3'-yl]-hept-6-enoic
acid
(c) (E})-3,5~dihydroxy~7-(4'-(4''~-fluorophenyl)~2"'-
(1''-methylethyl)-6'-methyl-quinolin-3'-yl]-hept-6-encic
acid
(d) (E)-3,5-dihydroxy-7-[4'-(4''~fluorophenyl)-2'-
(1''~-methylethyl)-6',7'-dimethoxy~quinolin-3'~-yl]-hept~-6-
enoic acid
{e) (E)-3,5-dihydroxy-7-[4'-{4''-fluorophenyl)~2"'-
cyclopropyl-quinolin-3'~yl]l-hept-6~encic acid
(£) (E)~3,5—dihydroxy-7*[4'-(4"-fluofophenyl)—Z'—
cyclopropyl-6'-chloro-quinolin-3t-yl]-hept-6-encic acid
(g) (E}=-3,5-dihydroxy-7-[4'-(4''~fluorophenyl)~2'-
cyclopropyl-6'-methyl-quinolin-3'-yl)-hept-6-enoic acid
{(h) (E)-3,5-dihydroxy-7-{4'-(4''~fluorophenyl)-2'~
cyclopropyl—e',7'—dimethoky-quinolin—S'-yl]-hept—s—enoic

acid

- - " Sawai Ex 1002
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(i) (E}-3,5-dihydroxy-7~[4'~{(4''~chlorophenyl}~-2"~
(1!''-methylethyl)-quinolin-3'~yl)-hept-6-encic acid
{(j3) (E)-3,5-dihydroxy-7~[4'~-(4''-chlorophenyl)-2'-
(L''-methylethyl)~6'~chloro~quinelin-3'-yl]-hept-6-enocic
acid
(k} (E)-3,5~dihydroxy-7-{4'-(4''-chlorophenyl}-2'~-
{1''-methylethyl)-6'-methyl-quinolin-3'-yl]-hept-6-enoic
acid
(1) (E}-3,5-dihydroxy-7-[4'~(4''~chlorophenyl)-2'-
{1''~methylethyl)-6',7'-dimethoxy-quinclin-3'-yl]}-hept-6-
enoic acid
(m) (E}-3,5-dihydroxy-7-{4'-(4''-chlorophenyl)-2'-
cyclopropyl-quinolin-3'-yl]-hept-6-enoic acid
{(n) (E)=3,5-dihydroxy-7-[4'~(4''-chlorophenyl}~2'~
cyclopropyl-6'-chloro~quineolin-3'-yl]~hept-6-enoic acid
(o) (E)-3,5-dihydroxy-7-{4'-(4''~chlorophenyl)-2'-
cyclopropyl=-6'-methyl-quinolin-3'-yl]-hept-6-encic acid
(p) (E)-3,5-dihydroxy-7~[4'-(4''-chlorophenyl)-2'~
cyclopropyl—-6'7'-dimethexy-quinolin-3'-yl]|-hept-6-enoic
acid |
(q) (E)-3,5—dihydroxy~7—[4'—phenyl-2‘~il"—
methylethyl)-quinolin-3'-yl}~hept-6-encic acid
{r) (E)-3,5-dihydroxy-7-{4'-phenyl-2'-(1'"'-
methylethyl)~6'-chloro-quinolin-3'-yl)}-hept-6-enoic acid
(s) (E)-3,5-dihydroxy-7~[4'-phenyl-2'-(1''-
methylethyl)-6'-methyl-quinolin-3'~yl)-hept-6-enoic acid
(t) (E)-3,5-dihydroxy-7-[4'-phenyl=-2'-(1""'-
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methylethyl)-6',7'-dimethoxy-quinolin-3'-yl]-hept-6-enoic
acid |

(u) (E)-3,5-dihydroxy~7-{4'-phenyl~2'-cyclopropyl-
quinolin-3'-yl]-hept-6-encic acid

(v) (E}-3,5-dihydroxy-7-(4'-phenyl-2'-cyclopropyl-6'-
chloro-quinolin-3'-yl]l-hept~6-enoic acid

(w} (E)-3,5-dihydroxy-7-[{4'-phenyl-2'-cyclopropyl-6'-
methyl-quinolin-3'-yl]j-hept~-6~encic acid

(¢} (E)-3,5-dihydroxy-7-[4'-phenyl-2'-cyclopropyl-
6',7'-dimethoxy~quinolin-3'-yl]-hept-6-encic acid

(y} (E}~3,5-dihydroxy-7~[4'~(4''~fluorophenyl)~2'-
(1''-methylethyl)-6'-methoxy~-quinolin-3'~yl]-hept-6-enoic
acid

(z) (E)-3,5-dihydroxy~-7-[4'-{4''-fluorophenyl)-2'-
cyclopropyl-6'-methoxy-quinolin-3'-yl]-hept-6~envic acid

The mevalonolactones of the formula I can be prepared
by the following reaction scheme, The enal III can also

be prepared by processes K, L and M.
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In the above reaction scheme, Rl, Rz, R3, R4, Rs, R6

12

and R are as defined above with respect to the formula

I, and B! 22

and R independently represent C; , lower
alkyl such as methyl, ethyl, n-propyl, i-propyl or
n-butyl.

Step A represents a reduction reaction of the ester to
a primary alcoheol. Such reduction reaction can be
conducted by using varicus metal hydrides, preferably
diisobutylaluminium hydride, in a solvent such as
tetrahydrofuran or toluene at a temperature of from -20 to
20°C, preferably from -10 to 10°C.

Step B represents an oxidation reaction of the primary
alcohol to an aldehyde, which can be conducted by using
various oxidizing agents. Preferably, the reaction can he
conducted by using pyridinium chlorochromate in methylene

chloride at a temperature of from 0 to 25°C, or by using
oxalyl chloride, dimethyl sulfoxide and a tertiary amine
such as triethylamine (Swern oxidation), or by using a
sulfur trioxide pyridine complex.

Step C represents a synthesis of a
3-ethoxy-l-~hydroxy-2-propene derivative, which can be
prepared by reacting a compound V to lithium compound
which has been preliminarily formed by treating
cis—l-ethoxy-2—(tri—n-butylstannyi)ethylene with butyl
lithium in tetrahydrofuran.

As the reaction temperature, it is preferred to employ

a low temperature at a level of from -60 to ~78°C.
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Step D represents a synthesis of an enal by acidic
hydrolysis. As the acid catalyst, it is preferred to
employ p-toluene sulfeonic acid, hydrochloric acid or
sulfuric acid, and the reaction may be conducted in a
golvent mixture of water and tetrahydrofuran or ethancl at
a temperature of from 10 to 25°C. The
3-ethoxy~l-hydroxy~2-propene derivative obtained in Step C
can be used in Step D without purification i.e. by simply
removing tetra-n-butyl tin formed simultaneously.

Step E represents a double anion condensation reaction
between the enal III and an acetoacetate. Such
condensation reaction is preferably conducted by using
sodium hydride and n-butyl lithium as the base in
tetrahydrofuran at a temperature of from -80 to 0°C,
preferably from -30 to -10°¢.

Step F represents a reduction reaction of the carbonyl
group, which can be conudcted by using a metal hydridgde,
preferably sodium borohydride in ethanol at a temperature
of from -10 to 25°c, preferably from -10 teo 5°¢.

Further, the reduction reaction may be conducted by
using zinc borohydride in dry ethyl ether or dry
tetrahydrofuran at a temperature of -~100 to 25°C,
preferabl§ from ~80 to -50°¢C. .

Step G is a step for hydrolyzing the ester. The
hydrolysis can be conducted by using an equimelar amount
of a base, preferably potassium hydroxide or sodium

hydroxide, in a solvent mixture of water and methanol or
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ethanol at a temperature of from 10 to 25°C. The free
acid hereby obtained may be converted to a salt with a
suitable base.

Step H is a step for forming a mevalecnclactone by the
dehydration reaction of the free hydroxy acid I-2. . The
dehydration reaction can be conducted in benzene or
toluene under reflux while removing the resulting water or
by adding a suitable dehydrating agent such as molecular
sieve.

Further, the dehydration reaction may be conducted in
dry methylene chloride by using a lactene-forming agent
such as carbodiimide, preferably a water soluble
carbodiimide such as
N-cyclohexyl~N'-[2'~(methylmorpholinium)ethyl]carbodiimide
p-toluene sulfonate at a temperature of from 10 to 359,
preferably from 20 to 25°C.

Step J represents a reaction for hydrogenating the
double bond connecting the mevalonolactone moiety and the
quinoline ring. This hydrogenation reaction can be
conducted by using a catalytic amount of palladium-carbon
or rhodium-carbon in a solvent such as methanol, ethanol,
tetrahydrofuran or acetonitrile at a temperature of from 0
to SOOC, preferably from 10 to 25°¢.

Step K represents a reaction for the synthesis of an
a,B-unsatufated carboxylic acid ester, whereby a
trans-form «,f~unsaturated carboxylic acid ester can be

obtained by a so-called Horner-Wittig reaction by using an

~ Sawai Ex 1002
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alkoxycarbonylmethyl phosphonate. The reaction is
conducted by using sodium hydride or potassium t-butoxide
as the base in dry tetrahydrofuran at a temperature of
from -30 to OOC, preferably from -20 to -15°¢.

Step L represents a reduction reaction of the
o,B=-unsaturated carboxylic acid ester to an allyl alcchol.
This reduction reaction can be conducted by using various
metal hydrides, preferably diisobutylaluminiumhydride, in
a solvent such as dry tetrahydrofuran or toluene at a
temperature of from -10 to 10°C, preferably from -10 to
0°c.

Step M represents an oxidation reaction of the allyl
alcohol to an enal. This oxidation reaction can be
conducted by using various oxidizing agents, particularly
active manganese dioxide, in a solvent such as
tetrahydrofuran, acetone, ethyl ether or ethyl acetate at
a temperatrue of from 0 to 100%, preferably from 15 to
50°C.

Step N represents a reaction for the synthesis of an
o ,B-unsaturated ketone by the selective oxidation of the
dihydroxy carboxylic acid ester. This reaction can- be
conducted by using activated manganese dioxide in a
solvent such as ethyl ether, tetrahydrofuran, benzene or
toluene at a temperature of from 20 to 80°C, preferably
from 40 to 80°cC.

In addition to the compounds disclosed in Examples

given hereinafter, compounds of the formulas I-2 and I-5
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given in Table 1 can be prepared by the process of the
present invention. 1In Table 1, i- means iso, sec- means
secondary and c- means cycle. Likewise, Me means methyl,
Et means ethyl, Pr means preopyl, Bu means butyl, Pent

means pentyl, Hex means hexyl and Ph means phenyl.

PoL

[
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Table 1 ! : on

TR

v
l
H

COzR'?

: {m, [ — 2 (Rl2=}{)
TR N*RS I — 5 (R'2=¥a)

R R® R R* R® R*®
6—0e H " H i—Pr H
6 —0Me H' 4-F H i=Pr H
6 —Br H 4—F H i—Pr H
6—Me 8—Me 4-F H i=Pr H
7—0Me 8—~0Ne 4-—F H i~=Ff H
6—Br . H 2—-F q f=<pr H

6,7 |

7 4—F i=Pr .H

H B 4-F O H

H H 4—Ph H =Py 'H

H H 4—PhCi; H i=Pr ‘H
6-C £ H 4= F H c-Pr H
6-C 2 H {—F H sec-Bu H

6-0Cli.Ph H 4—F H i-Pr H

H H {=F H i-Bu H

H H i~ F H c-Pent H
6-C 2 H 4—F H c-Pent H

6-Ye2N H 4= J H i-Pr H
Sawai Ex 1002
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R'! R? R? R RS R®
6-1e H i{—F H ¢—Pr H
6-i-Pr H 4—F H i-Pr H
7-lYe H i—F H ¢—Pr H
6-0Me H 4—F H ¢c—Pr H
6-Br H i—F H c—Pr H
6-i-Pr  H 4—F H ¢c—Pr H.
B—Cﬂl g-C£ 4-F H c—Pr H
5-F° 6-8r 4 —F H i-Pr 8-Br
6-0te 7-OMe 4 —F H i-Pr  8-0Me
6-te 7-Me 4—F H i-Pr g-ie
6-C £ 7-C £ 4—F H i-Pr §-C £

H H {—F H ¢-Bu H

H H 4—F H c-Hex H

6-0Me  7-0Me H H i-Pr H
6-0Me  T7-0Me 4-C 2 H i-Pr H
6-0Me  T-0Me H H c-Pr H
6-0Me T-0Me 4-C 2 ' H c-Pr H
6-0Me  T-0Me 4-F H c-Pr H

——————— ~ Sawai Ex 1002
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R R® R? R R?® R®
G- e H H H i-Pr H
6-He H 4-C ¢ H i-Pr H
5-Me H H  H c-Pr H
6-Me H 4-C ¢ H c-Pr H
§-Mte H 4-F H c-Pr H
6-C 2 H H H i-Pr H |
6-C 2 | H 4-C ¢ H i-Pr H
6-C2 H H H c-Pr H
6-C¢ H 4-c¢  H c-Pr H
6-C 2 H 4-F H c-Pr H

H H H H i-Pr H

H H 4-C ¢ H i-Pr H

H H H H c-Pr H

H H 4C¢ H ¢-Pr H

H H 4-F H c-Pr H

! WSawai Ex 1002
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Further, pharmaceutically acceptable salts such as
potassium salts or esters such as ethyl esters or methyl
esters of these compounds can be prepared in the same
manner.

The compounds of the present inventiecn exhibit high
inhibitery activities against the cholesterol biosynthesis
wherein HMG-CoA reductase acts as a rate limiting enzyme,
as shown by the test results given hereinafter, and thus
are capable of suppreséing or reducing the amount of
cholesterol in blcod as lipoprotein. Thus, the compounds
of the present invention are useful as curing agents
against hyperlipidemia, hyperlipoproteinemia and
atherosclecsis.

They may be formulated into various suitable
formulations dependiﬁg upon the manner of the
administration. The compounds of the present invention
may be administered in the form of free acids or in the
form of physiologically hydrolyzable and acceptable esters
or lactones, or pharmaceutically acceptable salts.

The pharmaceutical composition of the present
invention is preferably administered orally in the form of
the compound of the present invention per se or in the
form of powders, granules, tablets or capsules formulated
by mixing the compound of the present invention with a
suitable pharmaceutically acceptable carrier including a
binder such as hydroxypropyl cellulose, syrup, gum arabic,

gelatin, sorbitol, tragacanth gum, polyvinyl pyrrolidone
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or CMC-Ca, an excipient such as lactose, sugar, corn
starch, calcium phosphate, sorbitol, glycine or crystal
cellulose powder, a lubricant such as magnesium stearate,
talk, polyethylene glycel or silica, and a disintegrator
such as potato starch.

However, the pharmaceutical composition of the present
invention is not limited to such cral administratioen and

it is applicable for parenteral administration. For

example, it may be administered in the form of e.g. a

suppository formulated by using oily base material such as
cacao butter, polyethylene glycol, lanolin or fatty acid
triglyceride, a transdermal therapeutic base formulated by
using liquid paréffin, white vaseline, a higher alcohol,
Macrogol ointment, hydrophilic ointment or hydro-gel base
material, an injection formulation formulated by using one
or more materials selected from the group consisting of
polyethylene glycol, hydro-gel base material; distilled
water, distilled water for injection and excipient such as
lactose or corn starch, or a formulation for
administration through mucous membranes such as an ocular
mucous membrane, a nasal mucous membrane and an oral
mucous membrane.

Further, the compounds of the present invention may be
combined with basic ion-exchange resins which are capable
of binding bile écids and yet not being absorbed in
gastraintestinal tract.

The daily dose of the compound of the formula I is

~ Sawai Ex 1002
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from 0.05 to 500 mg, preferably from 0.5 to 50 mg for an
adult. It is administered from once to three times per
day. The dose may of course be varied depending upon the
age, the weight or the condition of illness of the
patient.

The -compounds of the formulas II to VII are novel, and
they are important intermediates for the preparation of
the compounds of the formula I. Accordingly, the present
invention relates ‘also to the compounds of the formulas II
to VII and the processes for their production.

Now, the present invention will be described in
further detail with reference to Test Examples for the
pharmacological activities of the compounds of the present
invention, their Preparation Examples and Formulation
Examples. However, it should be understood that the
present invention is by no means restricted by such
specific Examples.

PHARMACOLOGICAL- TEST EXAMPLES

Test A: Inhibition of cholesterol biosynthesis from

acetate in vitro

Enzyme solution was prepared from liver of male Wistar

rat billialy cannulated and discharged bile for over 24
hours. Liver was cut out at mid-dark and microsome and

supernatant fraction which was precipitable with 40-80% of

'saturation of ammonium sulfate (sup fraction) were

prepared from liver homogenate according to the modified

method of Knauss et., al.; Kuroda, M., et. al., Biochim.
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Biophys. Acta, 489, 119 (1977). For assay of cholesterol
biosynthesis, microsome (0.1 mg protein) and sup fraction
(1.0 mg protein) were incubated for 2 hodrs at 37°C in 200
pl of the reaction mixture containing ATP; 1 mM,
Glutathione; 6 mM, Glucose-l-phosphate; 10 mM, NAD; 0.25
mM, NADP; 0.25 mM, CoA; 0.04 mM and 0.2 mM [2-1%C)sodium
acetate (0.2 pCi) with 4 ul of test compound solution
dissolved in water or dimethyl sulfoxide. To stop
reaction and saponify, 1 ml of 15% EtOH-KOH was added to
the reactions and heated at 75°C for 1 hour.
Nonsaponifiable lipids were extracted with petroleum ether
and incorporated 14C radicactivity was counted.
Inhibitory activity of compounds was indicated with IC50.

Test B: Inhibition of cholesterol biosynthesis in

culture cells

Hep G2 cells at over 5th passage were seeded to 12
well plates and incubated with Dulbecco's modified-.Eagle
(DME) medium containing 10% of fetal bovine serum (FBS) at
37°%c, 5% co, until cells were confluent for about 7 days.
Cells were exposed to the DME medium containing 5% of
lipoprotein deficient serum (LpDS) prepared by
ultracentrifugation method for over 24 hours: Medium was
changed to 0.5 ml of fresh 5% LpDS containing DME before
assay and 10 pl of test ccmpound.solution dissolved in
l4C]sodium
acetate (20 pl) was added at O hr(B-1l) or 4 hrs(B-2) after

addition of compounds. After 4 hrs further incubation

with 12—14C]sodium acetate, medium was removed and cells

~ Sawai Ex 1002
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were ‘washed with phosphate buffered saline(PBS) chilled at
4°c. cells were scraped with rubber policeman and
collected to tubes with PBS and digested with 0.2 ml of
0.5 N KOH at 37°%. Aligquot of digestion was used for
protein analysis and remaining was saponified with 1 ml of
15% EtOH-KOH at 75°C for 1 hour. Nonsaponifiable lipids
were extracted with petroleum ether and *%C radicactivity
was counted. Counts were revised by cell protein and
indicated with DPM/mg protein. .Inhibitory activity of

compounds was indicated with IC50.

Test C: Inhibition of cholesterol biosynthesis in vivo

Male Sprague-Dawley rats weighing about 150 g were fed
normal Purina chow diet and water ad libitum;'and exposed
to 12 heours light/12 hours dark lighting pattern (2:00 PM
- 2:00 AM dark) prior to use for in vivo inhibition test
of cholesterol biosynthesis. Animals were separated
groups consisting of five rats as to be average mean body
weight in each groups. Test compounds at dosage of
0.02-0.2 mg/kg body weight (0.4 ml/100 g body weight),
were disgsolved in water or suspended or in 0.5% methyl
cellulose and orally administered at 2-3 hours before
mid-dark (8:00 PM}, while cholesterol biosynthesis reaches
to maximum in rats. As control, rats were orally
administered only water or vehicle. At 90 minutes after
sample administration, rats were injected
intraperitoneally with 10 uCi of [2-14C]sodium acetate at

volume of 0.2 ml per one. 2 Hours later, blood samples
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were obtained and serum were separated immediately. Total
lipids were extracted according to the method of Folch et
al. and saponified with EtOH-KOH. Nensaponifiable lipids
were extracted with petroleum ether and radio activity
incorporated into nonsaponifiable lipids was counted,

Inhibitory activity was indicated as percent decrease
of counts in testing groups (DPM/2 ml serum/2 hours) from
that in control greoup.

With respect to the compounds of the present
invention, the inhibjitory activities against the
checlesterol biosynthesis in which HMG-CoA reductase serves
as a rate limiting enzyme, were measured by the above Test
A and B. The results are shown in Tables, 2, 2-2, 3 and
3~2. PFurther, the results of the measurements by Test C

are also presented.
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Table 2: Inhibitory activities by Test A

Compound Igg (molar concentration)

{Compounds

of the present

invention)
I-13 1.25 x 1077
T=51 1.0 x 1078
I-52 7.1 x 1078
I-53 1.9 x 1077

(Reference

compounds)
Mevinolin 1.4 % 1070
Cs-514 9.0 x 1077

on

In Table 2-2, the relative activities are shown based

the activities of CS-514 being evaluated to be 1.

Table 2-2: Relative activities by Test A

Compound Relative activities

{Comounds of
the present

invention)
I-16 1.75
I-116 : 2.25
1~117 0.37
I-120 221
I-522 0.76
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Structures of reference compounds:

{1) Mevinolin

, ](X' 0 \0]1
L™ Y o
0 0
/\‘)K ‘H
BC 0
CHz = H CHs
LI
HzC
’’’’’ (2) cs-514
_Iﬁ??4‘i>(
HzC
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Table 3: Inhibitory activities by Test B-1

S Compound Igp (molar concentration)
{Compound
of the present
10 inventicn)
1-51 1 x\o”’
(Reference
15 compound)
Cs-514 3.5 x 107/
20 In Table 3-2, the relative activities are shown based
on the activities of CS-514 being evaluated to be 1,
25 Table 3-2: Relative activities by Test B-1
S (SRR
| 5”)jx‘ Compound Relative activities
30
I-116 X 19.4
I-520 20.0
35
Results of the measurement of the inhibitory
-activities by Test C
- 40 The percent decrease of counts after the oral
administration of 0.05 mg/kg of compound I-520 was 55%
relative to the measured value of the control group. The
percent decrease of counts after the oral administration
of 10 mg/kg of CS-514 was 55% under the same condition.
45 The compounds of the present invention exhibited
-~y
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activities superior to the reference compound such as
CS-514 or Mevinolin in Test A, and exhibited activities
superior to CS-514 in Tests B and C.

Test D: Acute toxicity

A 0.5% CMC suspension of a test compound was orally
administered to ICR male mice (group of three mice). The
acute toxicity was determined based on the mortality after
seven days. With compound 1-57, I-58, I-59, I1-511, I-512,
I-513, I-514, 1-515, I-517 and I-523 of the present
invention, the mortality was 0% even when they were orally
administered in an amount of 1000 mg/kg.

EXAMPLE 1

Ethyl (E)-3,5-dihydroxy-7-[4'-(4''~-fluorophenyl)-2'~-

(1''-methylethyl)-quinoclin~3'-yl]-hept-6~enocate (compound

I-11) (prepared by steps of Example l-a through Example

I-q)
EXAMPLE l-a: Ethyl 4-(4'-fluorophenyl)=2-(1l'-

methylethyl)-quinolin~3-yl-carboxylate {compound VII-1)

The synthesis was conducted in accordance with the

method disclosed in J. Org. Chem., 2899 (1966).

'6.45 g (0.03 mol) of 2-amino-4'-fluorobenzophenone,
5.53 g (0.035 mol) of ethyl isobutyrylacetate and 0.1 ml
of conc. sulfuric acid were dissclved in 30 ml of glacial
acetic acid, and the mixture was heated at 100°c for about
10 hours. After confirming the substantial disappearance
of 2-amino-4'-fluorobenzophenone by thin layer

chromatography, the reaction solution was cooled to room
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temperature, and a mixture of 45 ml of conc. agueous
ammonia and 120 ml of water cooled with ice, was gradually
added thereto. A separated oily substance was solidified
when left to stand overnight in a refrigerator. This
solid was recrystallized from a small amount of ethanol to
obtain 6.47 g (55%) of white powder. Melting peint:
68-70.5°C

EkAMPLE 1-b: 4-(4'-fluorophenyl)=-3-hydroxymethyl-2-(1'-

methylethyl)-quinoline (compound VI-1)

5.4 g (0.016 mol) of compound VII-1 was dissolved in
dry toluene under a nitrogen atmosphere and cooled in ice
bath to 0°C. To this solution, 40 ml of a 16 wt%
diisobutylaluminium hydride-toluene solution was dropwise
added, and the mixture was stirred at 0°C for two hours.
After confirming the complete disappearance of compound
VII-1 by thin layer chromatography, a saturated ammonium
chloride solution was added thereto at 0°C to terminate the
reaction. Ethyl ether was added to the reaction mixture,
and the organic layer was separated. A gelled product was
dissolved by an addition of an aqueous sodium hydroxide
solution and extracted anew with ethyl ether. The ethyl
ether extracts were put together, dried over anhydrous
magnesium sulfate and filtered. The solvent was distilled
off. The residual oil underwent crystallization when left
to stand. It was recrystallized from ethyl
acetate-n-hexane to obtain 3.3 g of white crystals.

Yield: 70%. Melting point: 136-137°¢C.
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EXAMPLE l-¢: 4-(4'-fluorcophenvl)-2-(1'-methvlethvl)-

gquinolin-3-yl-carboxyaldehyde (compound V-1)

2.0 g (9.3 mmol) of pyridinium chlorochromate and 0.4
g of anhydrous sodium acetate was suspended in 10 ml of
dry dichloromethane. To this suspension, a solution
obtained by dissolving 1 g (3.4 mmol) of compound VI-1 in
10 ml of dry dichloromethane, was immediately added at

room temerature. The mixture was stirred for one hour.

"Then, 100 ml of ethyl ether was added thereto, and the

mixture was throughly mixed. The reaction mixture was
filtered under suction through a silica gel layer. The
filtrate was dried under reduced pressure. The residue
was dissolved in the isopropyl ether, and inseluble
substances were filtered off. The filtrate was again
dried under reduced pressure, and the residue was
recrystallized from diisopropyl ether to obtain 0.7 g
(Yield: 70%) of slightly yellow prism crystals., Melting
point: 124-126°cC.

EXAMPLE 1-d: 3-(3'-ethoxy-l'~hydroxy-2'-propenyl)-4-{4'-

fluorophenyl)-2-(1'-methylethyl)-quinoline (compound IV-1)

1.13 g (3.13 mmol) of cis-l-ethoxy-2-(tri-n-
butylstannyl)ethylene was dissolved in 8 ml of dry
tetrahydrofuran, and the solution was cooled to -78°C in a
nitrogen stream. To this solution, 2 ml (3.2 mmol) of a
15 wt% n-butyllithium~n-hexane solution was dropwise
added. The mixture was stirred for 45 minutes. Then, a

solution prepared by dissolving 0.76 g (2.6 mmol) of
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compound V-1 in 10 ml of dry tetrahydrofuran was dropwise
added thereto. The reaction mixture was stirred at -78°¢
for two hours. Then, 2 ml of a saturated ammonium
chleoride solution was added thereto to terminate the
reaction., The organic layer was extracted with diethyl
ether, and the diethyl ether extract was washed with a
saturated sodium chloride agueous solution and dried over
anhydrous magnesium sulfate. The solvent was distilled
off under reduced pressure. The residue was separated
with n-hexane and acetonitrile. The solvent was distilled
off under reduced pressure from the acetonitrile layer,
and an oily substance thereby obtained was purified by
silica gel column chromatography {(eluent: 2.5%
methanol-chloroform} to obtain 0.91 g of the desired
compound in a purified oily form.
H-MNR (CDCl;)} & ppm:

1.1(t,3H,7Hz) 1.37(d,6H,J=7Hz) 3.7(m,1H)

3.7(q,2H,J3=7Hz) 4.75(t,1H,7Hz} 5.7(m,1H)

5.95(m,1H) ?.05-8.2{m,8H)

EXAMPLE l-e: (E)-3-[4'-(4''-fluorophenyl)-2'-(1''~-

methylethyl)-quinolin-3'-vl]propenaldehyde (compound

III-1)

0.91 g of compound IV-1 was disseclved in 20 ml of
tetrahydrofuran, and 5 ml of watér and 100 mg of
p-toluenesulfeonic acid were added thereto. The mixture
was stirred at room temperature for 24 hours. The

reaction solution was extracted with diethyl ether a few
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times. The extracts were washed with a saturated sodium
chloride aqueous solution and dried over anhydrous
magnesium sulfate. Then, the solvent was distilled off.
The residue was purified by sijlica gel c¢olumn
chromatography (eluent: chloroform) to obtain the desired
product as white prism cryétals. 0.4 g (50%). Melting
point: 127-128°C.
EXAMPLE 1-f: Ethyl (E)=-7-[4'=(4''~fluorophenyl)=-2'-(1''-

'methylethyl)—quinolin—3'-le-5-hvdroxy-3-oxohgg§o—6-

encate (compound II-1)

50 mg of 60% sodium hydride was washed with dry
petroleum ether and dried under a nitrogen stream, and
then suspended iﬁ 5 ml of dry tetrahydrofuran. The
suspension was cooled to -15°C in a nitrogen atmosphere.
Then, 120 mg (0.92 mmol) of ethyl acetoacetate was
dropwise added thereto, and the mixture was stirred for 15

minutes. Then, 0.6 ml (0.92 mmol} of a 15 wt%

n-butyllithium-n~hexane solution was dropwise added

thereto, and the mixture was stirred for 30 minutes.

Then, a solution prepared by dissolving 160 mg (0.5 mmol)
of compound III-1 in dry tetrahydrofuran, was dropwise
added thereto, and the mixture was stirred for one hour.
To the reaction mixture, 1 ml of a saturated ammonium
chloride aqueous solution was added at -15°C. Then, the
mixture was extracted three times with diethyl ether. The
diethyl ether solution was washed with a saturated sodium

chloride aqueous solution and dried over anhydrous
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magnesium sulfate. The solution was evapcrated to dryness
under reduced pressure. The residue was recrystallized
from diisopropyl ether to obtain 130 mg (yield: 59%) of
white crystals. Melting point: 99~-101°.

EXAMPLE 1-g: Ethyl (E)-3 ,5-dihydroxy-7-{4'-(4''-

fluorophenyl)-2'—-(1''-methylethyl)-quinolin-3'~yl]-hept-

6-enocate {compound I-11)

110 mg (0.245 mmol) of compound II-1 was dissolved in

5 ml of ethanolwin a_pitrogep atmosphere, and the solution

was pooled 0°c. Then, 10 mg (0.263 mmol) of sodium
borohydride was added, and the mixturer was stirred for
one hour. Then, 1 ml of a 10% hydrochloric acid aqueous
solution was added thereto, and the mixture was extracted
three times with ethyl ether. fhe ethyl ether solution
was washed with a saturated'sodium_chloride agqueous

solution and dried over anhydrous magnesium sulfate.

‘Then, the solution was evaporated to dryness under reduced

pressure. The residual o0il was purified by silica gel
column chromatography (eluent: 5% methanol-chloroform) to
obtain the desired product as a pure colorless oily
substance. 70 mg (Yield: 64%)
H-NMR (CDélB) § ppm:
1.30(t,3H,J=8Hz} 1.39(d,6H,J=8Hz) 1.4~1.8(m,2H)
2.42(d,2H4,J=7Hz} 3.0-3.8 (m,2H) 3.50(m,1H)
3.9-4.6(m,2H) 4.20(q,2H,J=8Hz} 5.35(m, 1H)
6.59(m,1HB) 7.10-8.18(m,8H)
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EXAMPLE 2

Sodium salt of {(E}~3,5-dihydroxy-7-[4'—(4"'"'-

fluorophenyl}-2'-(1''-methylethyl)~quinolin-3'-yl]-hept~-

6—enoic acid (compound I-51)

60 mg (0.133 mmol) of compound I-ll was dissolved in 3
ml of ethanol. Then, 0.26 ml of a 0.5 N sodium hydroxide
aqueocus solution was dropwise added thereto. The mixture
was stirred at room temperature for further one hour, and
ethanol was distilled off under reduced pressure. Then, 5
ml of water was added thereto, and the mixture was
extracted with ethyl ether. The aqueous layer was
freeze-dried to obtain 40 mg (67%) of hygroscopic white
powder. Melting point: 207-209°C (decomposed).
EXAMPLE 3

(E}-3,5-dihydroxy~7-[4'~(4''-fluorophenyl}-2'-(1"'"'~

methylethyl)-quinolin-3'-yll-hept-6-enoic acid_ {compound

1-21)

110 mg (0.244 mmol) of compound I-11l was dissolved in
10 ml of ethanol. Then, (.79 ml of a 0.5 N sodium
hydroxide aquecus solution was dropwise added thereto.
The mixture was stirred at room temperature for further

one hour, and ethancl was distilled off under reduced

~ pressure. Then, 10 ml of water was added thereto, and the

mixture was extracted with ethyl ether. The aqueous layer
was weakly acidified (pH 4) with a dilute hydrochloric
aqueous solution and extracted three times with ethyl

ether. The ethyl ether layers were put together and dried
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over anhydrous magnesium sulfate. Then, the splvent was
distilled off under reduced-pressure to obtain 90 mg of
slightly yellow oily substance.
H-NMR (CDCL31 § ppm:
l.36(d,6H,J3=7Hz) 2.4(m,2B) 3.5(m,1H) 3.45(m,1lH)
3.8—4.6(m,2H).5.40(dd,lH,Jl=19Hz,J2=8Hz)
-6.55 (d4,1H,J=19Hz)} 7.0-8,3{(m,8H)
EXAMPLE - ¢4

(B)-6-[4'-(4''=flucrophenyl)-2'-(1''-methylethyl)-

quinolin-3'-yvlethenyll-4-hydroxy-3,4,5,6 6~tetrahydro-

2H~-pyran-2-one (compound I-31)

-~

90 mg of compound I-21 was dissolved in. 10 ml of dfy
toluene, and the.solution was refluxed under heating for 3
hours by means of a Dean Stark appératus.

Toluene was distilled off under reduced pressure, and
the residual solid was recrystallized from diisopropyl
ether to obtain 40 mg of colorless prism crystals.
Melting point: 182-184°¢.

By silica gel thin chromatography, the product gave
two absorption spots close to each other attributable to
the diastereomers. (Developping solvent: 3%
methanol-chloroform)

These diasteromers were separated and isolated by
silica gel thin layer chromatograéhy. [Developping
solvent: t-BuOMe/hexane/acetone=7/2/1 (v/v), Rf=0.6 and

0.7 (obtained weight ratio: 1/2)]
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Rf=0.7: trans lactone

H-NMR (CDC13) § ppm:
1.40(d,6H,J=7Hz) 1.6(m,2H) 2.65(m,2H) 3.48(m,1H)

4.20(m,1H) 5.15(m,1H) 5.37(d4,1H,J,=18Hz,J,=7Hz)

2
6.68(d,1H,J=19Hz) 7.1-8.2(m,8H)

Rf=0.6: cis lactone

H-NMR (CDC13} § ppm:
1.40(d,6H,J=7Hz) 1.6(m,2H) 2.65{(m,2H) 3.48(m,61H)
=7Hz)

4.20(m,1H) 4.65(m,1H) 5.40(dd,1H,J,=18Hz,J

1 2

6.66(m,1H) 7.0-8.2(m,8H)
EXAMPLE 5
6-(4'-(4"''-fluorophenyl)=-2'-(1''-methylethyl)—-

quinolin-3'-ylethynyll-4-hydroxy-3,4,5,6-tetrahydro-2H-

pyran—~2-one (compound I-41)

20 mg of a mixture of diastereomers of compound I-31
was dissolved in 5 ml of ethanol, and 10 mg of 5%
palladium-carbeon was added thereto. The mixture was
stirred under a hydrogen atmosphere. After confirming the
disappearance of the starting substance and the appearance
of a new spot by thin layer chromatography, the
palladium-carbon was filtered off, and ethanol was
distilled off to obtain colorless oil.

This oil was purified by preparative thin layer
chromatography to obtain 16 mg of the desired product as
pure colorless oil.

MS{m/e): 408(M'+H), 407(M"), 366, 292, 278

In the same manner as in Example l-a, compounds VII-2
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to VII-27 were prepared.  The physical properties of these

compounds are shown in Table 4. (In the Table, Rl, Rz,

3 4 5 21

R, R*, R and R correspond to the substitients of

compound VII.)
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Table 4 (Compounds in this Table are compounds of the

formula VII wherein R6

is hydrogen.)

' m. p.

Compaundy!  R? R3 R R® R%! (T)

Vi-2 i i 4-F i) CHy Czls 121-

. 122

Vi-3 § i H H CHs CzHs 102-
102.5

,VII-4 il il H H i-Pr Csz 85'
85.5
. VI-5 6-C£ H H H CHs C:Hs 100.5-
: 101.5
VI-6 6-C£2 H it if i-Pr CzHs 105.5-
106.5
Vi-7 ! it 2-F H i-Pr C:0s 101.0-
: 102.0

VI-8 7-Me 1 i B i-Pr Cells g
VI-9 H i 4-C2 H i-Pr CzHs 134.0-
136.5
VIi-10 H il 4-0Me H i-Pr C:Hs 88.%; 0
VI-11 § K 4-%e B i-Pr CcHs 108.5-
109.5

VI-12 6-C2 H 2-C2 ° i-Pr Cels 101.0
-103.0
Vi-13 H il 4-CF; 1 i-Pr C2Hs 117.5-
119.0

VI-14 H H 3-He 4-F i-Pr C:Hs oil

VI-15 1§ H 3-Me  5-He i-Pr C:ls ail
Vi-16 6-0Me T7-0Me 4-F W i-Pr C2Hs 96.0-
98.0

VI-17 H ! 4-F H CzHs CHa 139.0
139.5

VE-18 H H 4-F H n-Pr CzHs oil
VI-19 6-C£2 H i-F R i-Pr C.:Hs 94.5-
95.5
VI-20 K B 4-F B c-Pr Clls 1135
116.3

VE-21 # H 4-0Ph ¥ i-Pr Calls oil

VI-22 6-C¢ 8-C¢ 4-F H i-Pr C:lls 96.0-

88.0

VI-23 6-C¢ H i Il Ph Gzlls 118.8
-119.5
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VI-24 6-C2 1§ H c-Pr Cls 87.0-

H
88.5
CVE-25 H H 4-F W sec-Bu CH: oil
VH-26 G-Me R 4-F i i-Pr Csz ; %??.8
VI-27 6-OMe T-OMe 4-F K  c-Pr CHa  153.0
-153.5

VI- 8
H-NMR (in CDC£3) 0 ppm
0.92 (t,3H,J=THz), 1.41 (d,6H,J=6Hz)
2.47 (s,30), 3.27(Heptaplet, 1H,J=6Hz)
3.96 (q,2H,J=THz), 7.0 ~7.8(m, B8H)
VI - 14 a |
H-NMR iy cpor,y O eem
1.01 (t,3H,J=THz), 1.42 (d,6H,J=6Hz)
2.38 (s,3H,J=3H2), 3.25(Heptaplet,1H,J=6Hz)
4.04 (q,2H,J=THz), 6.9—8.1(n,THz)
VI -15
H-NMR(in CDCL) & ppm :
0.97 (t,3H,J=7Hz), 1.42 (d,6H,J=6Hz)

2.29 (s,6H), 3,25 (Heptaplet,1H,J=6Hz)

4.00 (q,2H,J=THz), 6.8—-8.0(m,TI)
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VII - 18
H-NMR (in CDCls) § pom :

0-98 (ta 3H)J=7HZ): 1»02 (t: 3H: J-‘-?HZ)
1.6-2.3(m, 2H), 2.8-3.1(m. 2l

4.03 (q,24,J=TH2), 6.9-8.1(m,8H)
VI-21

H-NHR (in CDCZg) d ppm :
1.03 (t,30,J=THz), 1.41 (d,6H,J=6Hz)
3. 2KHeptaplet,1H,J=6Hz) : 4.05(a,2H,J=TH2),
6.8-8.1(n, 130)

VI —25

H-NHR @n CDC£3)' § ppm
0.97 (d,6H,J=6Hz), 2.0~2.6(m, L)
2.85 (d,2H,J=THz), 3.51(s,3M,
6.8-8.1(m,8H)

In the same manner as in Example 1l-b, compounds VI-2

to VI-27 were prepared. (In Table 5, Rl, Rz, R3, R4 and

5 .
R™ correspond to the substituents in compound VI.)
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§ (Compounds
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is hydrogen.)

in this Table are compounds of the

m. p.
Compound R' R® R R¢ R* (T)
V-2 i i p-F 1 Cls -
VI-3 i i hi i CHs 149-151
-4 K K K i-Pr 130-
) 130.5
VI-5 6-C ¢ R il H Cis. 139-141
Vi-6 6-C¢ i i i-?r 168-169
VI-7 [ H 2-F H i-Pr 140.5-
142.0
VI-8 T-Me il H H i-Pr 153.0-
157.0
V-8 H i 4-C 2 1 i-Pr 192.0-
195.0
VI-10 i H 4-0Me H i-Pr 186.0-
, 188.35
Vi-11 H il 4-Me H i-Pr 161.0-
. 164.0
Vi-12 6-C2 H 2-C2 H i-Pr 122.0
124.0
VI-13 H H 4-CFa H i-Pr 183.0-
136.0
VIi-14 | ! 3-%e 4-F i-Pr 161.0-
162.5
VI-15 H H 3-Me §-Me i-Pr 137.0-
138.0
Vi-16 6-de T7-0Me 4-F H i-Pr 164.0-
165.0
Vi-17 i H 4-f8  f CzHs 141.5-
143.
Vi-18 i H 4-F I n-Pr 146.5-
: 148.5
Vi-19 6-C£ I 4-F H. i-Pr 171.0-
172.
Sawai Ex 1002
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VI-20 i H 4-F H c-Pr 120-128
Vi-21 1 B 4-0Ppn H i-Pr 153.0-
154.0

Vi-22 6-C£ 8-CZ 4-F H i-Pr 98.5-103
Vi-23 6-C¢ | H H Ph 171.5-
172.5
VI-24 6-C¢ H H il c-Pr 84.0-
86.0
VI-25 H i 4-F H sec-Bu 119.0-
_ 121.0
Vi-26 6-Me H 4-F i-Pr 160.0-
161.5
VI-27 6-0Me 7-OMe 4-F H c-Pr 162.0-

163.0

In the same manner as in Example l-c, compounds V-2 to

1 2 3 4 5

v-27 were prepared. (In Table 6, R, R, R, R° and R

correspond to the substituents of compound of V.}

Table 6 ({Compounds in this Table are compounds of the

6

formula V wherein R™ is hydrogen.)

__,\_.--,: ")("(”);X o 0

Compound R? R3 ' RS ('03

V-2 H i p-F H Cliz 125-128
V-S. R R H f Cla  143-146
V-4 H i i H i-Pr 92-93
V-5 6-C2 H i i Cits 220-222
c;'.'wf‘.
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V-6 6-Co H H H i-Pr 140-140.5
V-7 il 5 2-F | i-Pr 121.5-
124.0
V-8 T-He ] il ] i-Pr 105.1-
109.2
V-9 - f i 4-C 2 & i-Pr 147.0-
147.8
V-10 H i 4-08e 1 i-Pr 135.6-
136.8
V-1i1 | | 4-e H i-Pr 119.4-
' : 120.4
V-12 6-C¢ i 2-G2 i-Pr 105.8-
106.9
V-13 R f 4-CFs 1 i-Pr 163.7-
164.2
V-14- H H 3-e 4-F 1i-Pr 161.1-
108.1
V-15 i i 3-e 5-Me i-Pr 120.8-
g ' 122.3
V-16 6-0Me 7T-0Me 4-F H i-Pr 164.4-
165.2
V.11 H H 4-F H CelHs 143.1-
‘ 144.2
V-18 H i) 4-F -0 n-Pr 150.2-
_ 155.3
V-19 6-C¢ it 4-F i-Pr 164.5-
165.3
V-20 i H 4-F H c-Pr 150.1-
151.6
V-21 H B 4-0Ph H i-Pr 106.9-
. 107.7
V-22 6-C¢ 3-c2 4-F ] i-Pr 135.0-
' 135.7
V-23 6-C¢ i H H Ph 174.8-
. 175.3
V-24 6-C¢ i H i ¢-Pr 157.5-
158.0
Vv -25 i H 4-F H sec-Bu 125.0-
. 126.5
V-26 6-Ye H 4-F A i-Pr 155.0-
) 157.0
V-27 6-0Me T-0OHe 4-7 i c-Pr 200.0-
200.5
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In the same manner as in Example l1-d, compounds IV-2

te IV-6 were prepared.

5

{In Table

R” correspond to the substituents

Table 7 (Compounds in this Table

6

1

2

3 4

7, R, R™, R™, R* and

of compound IV.)

are compounds of the

formula IV wherein R” is hydrogen.)
Compound R' R2 R® R* R® m.p. (°C)

N—2 H H 4-F 1} CHs 177-179
V-3 i i H B CHz —

V-4 H H f A i-Pr e

V-5 6-C2Z H i H CHs —

N—-6 6-C¢2 H H H i-Pr —
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In the same manner as in Example l-e, compounds III-2

to III-27 were prepared.

(In Table 8, RY, rZ, B3, R

2 3 % gan

R® correspond to the substituents of compound III.)

Table 8 (Compounds in this Table are compounds of the

formula III wherein R

6

is hydrogen.)

. , m. p.
Compound &' R? R® R R® (C)
m-2 ) H 4-F i CHa 194-196
m-3 R i i f CHs 170-
< 171.5
-4 i H H R i-Pr 107-
108.5
m-5 6-C ¢ fl R H ChHa 192-194
mM-6—- ~6-C £ i H H i-Pr 125.5
-127
o-7 B i 2-F | i-Pr 80.1
-80.2
M-8 T-He i H H i-Pr 121.1-
122.3
-9 H | 4-C2 W i-Pr 148.0-
149,1
m-10 il i 4-0Me H i-Pr 137.4-
140.1
m-11 H ] i-Me I i-Pr 111.6-
' 113.1
H-12 6-C2 H 2-C2 H i-Pr 83.8
-84.5
mM-13 H H 4-CFs 1 i-Pr 126.2-
128.8
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II-14 i i J-He 4-F i-Pr 124.8-

126.4
m-15 i H 3-Me 5-Me i-Pr 117.6-
120.3
M-16 6§-0Me T7-0Me 4-F i i-Pr 147.8-
' 150.9
m-17 H H 4-F g Czls 124.3-
, 128.5
m-18 ;| if 4-F i n-Pr 117.8-
' 121.5
m-19 6-c2 H 4-F H i-Pr 135.2-
. 135.9
I-20 H ] 4-F )| c-Pr 141.3-
144.1
o-21 i i 4-0Ph if i-Pr il
M-22 6-C£ 8-CL£ 4-F H i-Pr 117-
122
m-23 6-C2 H i il Ph 142.8-
144.3
m-24 6-C¢ H | i ¢c-Pr 161.0-
161.5
m-25 H i 4-F B sec-Bu T78.0-
81.0
M-26 6-He il 4-F i i-Pr 137.0-
137.35
M-27 6-0He 7-0Me  4-F i c-Pr 189.5-
191.0

H-22
H-NHR (in CDCL,) J pom :
1.40(d,68,J=THz), 3.44 (Heptaplet,1H,J=THz)
5.93(dd, 1H, J=8Hz, J=16z), 6.8-8.1(n, 14H)
9.34(d, 1R, J=8llz)
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In the same manner as in Example 1-f, compounds II-2

to II-27 were prepared.

(In Table 9, R, R

3 4

, R", R and

correspond to the substituents of compound II.)

(Compounds in this Table are compounds of the

formula of II wherein RS is hydrogen.)

. m. p.
Compound R'  R?Z RS R* RS Rt (c)
I-2 K H p-F B CHs Czlls off
1-3 § & i B CHs GCiHs 105
' -106
I-4 h| B f K i-Pr C2Hs 88.5
- -90.5
I-56-C2 H H H CH: C:Hs 7T7-82
I-66-C2 1 i I i-Pr CzHs 96-98
T-7 H I 2-F B 1-Pr CzHs il
-8 7-Me H H H i-Pr C;Hs 68.5-
74.0
I-9 B H§ 4-C£ H - i-Pr CzHs 81.0
-84.0
E-10 H 1 4-0Me K i-Pr CzHs 78%3 -
I-11 B K d-0Me §  i-Pr Cz:Hs 75.0
: -18.0
I-12 6-C2 H 2-C2 H i-Pr CzHs oi
I-13 B H  4-CFy I i-Pr Czls  78.0
183.0
I-14 B H  3-Me d4-F i-Pr CzHs 68.0 :
S71.
0-15 H H 3-Ye 5-Me i-Pr C.lis oil
o Sawai Ex 1002
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I-16 6-0He T-0Me 4-F H i-Pr Colis 83
I-17 *H H 4-F H CzHs CzHs 94.0
IT-18 H i 4-F B n-Pr C.Hs oil
I-19 6-C2 H 4-F 1§ i-Pr CeHs 111.0-
]
H

: 113.5
I-20 # H 4-F ¢c-Pr C:fls 981.0
-33.0
I-21 H R  4-0Ph i-Pr C.Hls 121.0-
125.0
I-22 6-C£ 8-C£ 4-F B i-Pr CzHs oil
I-236-C2 H i H Ph C2Hs oil
I-246-C2 H i H ¢-Pr C.Hs 69.0
0{171.0

0-25 K H 4-F N sec-Bu CeHs
I-26 6-e i 4-F B i-Pr C:ls oil
I-27 6-OHe T-OMe  4-F H c-Pr CzHs oil

I-7
H-NHR (in CD023) & ppm :
1.21(t,3K,J=Thz), 1.32(d,6K,J=6H2)
.2-2.4(m, 2H), 2.5-2.7T(m, 1K)
.28(s,1¥),  3.34 (Heptaplet,1H,J=6Hz)
.08(q,2H,J=THz), 4.3-4.6(m, 11{)
.28(dd, 1H,J=6Hz,J=15H2),

a G B Lo o

.53(dd, 1H,J=1.5Wz,J=15liz), 6.9-8.0(m,8H)
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I-12
H-N¥RGn CDC%) & ppn

1.25(t, 30, J=THz), 1.33(d,6H,J=6Hz)
2.2-2.4(m,20),  2.5-2.8(m 1H)
3.32(s,21), 3.38 (Heptaplet, 1H, J=6Hz)
4.13(q, 28, J=THz), 4.2-4.6(m,1H)
5.34(dd,18,7=6Hz,J=15Hz),
6.53cdd,1H,J;1.snz,J=15qz>, 7.0-8.0(n, TH)

I-15
H-NMR{n CDCE3) 5§ ppm :
1.23¢t,3H, J=THz) ., 1.35(d,6H,J=6H4z)
2.2-2.4(m,2l), 2.31(s,6H)
2.6-2.8(m, 11, 3.32(s, 20
3. 35(Heptaplet,1H,J=6Hz), 4 12 (q, 21, J=THz)
4..3-11.7(m.1H). 5.30(dd, 14, J=6Hz, J=16Hz)
6.51(dd, 1H,J=1Hz,J=16Hz), 6.7-8,0(m, TH)
I1-138 |
H-NMR ¢in CDCZs) g ppm :
1.00¢t, 34, J=TlHz), 1.26(t,3H,J=THz)

1.6-2.3(m, 21D, 2.42(d, 21, J=51z)
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2.6-3.2(m, 31, 3.35(s, 2l
4.11(q, 20, J=THz), 4.3-4.7(a, 1D
9.27(dd, 1/, J=6l1z,J=16Hz)
6.46 (dd, 1#,J=1.50z,J=16Hz), 6.9-8.0 (m, 81
I-22

H-NHR (in cncﬂa) & ppm :
1.26(t,3H,J=THz), 1.33(d,6H,J=6Hz2)
2.43(d,28,J=6Hz), 2.6-2.9(m, 1R}
3.36(s,20), 3.44 (Heptaplet,1H,J=6Hz)
4,13(q;2H,J=7Hz). 4.3-4.7(m, 1K)
5.30(dd,1H,J=6Hz,J=16Hz),
6.53(dd, 10, J=1.90z,J=16Hz), 7.0-7.6(m,6H)

1-23 |

H-NHR(in CDCLy § ppm :
1.23(t,30,7=THz), 2.21(d,2H,J=6Hz)
2.4-2.6(m, 11), 3.25(s, 21
4.09(q,2H,3=THz), 4.1-4.4(m, 1)
5.08(dd, 1H,J=6Hz,J=16Hz),
6.26(dd, 1H,J=1.502,J=160z), 7.0 ~8.0
(m, 131
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I1-25
H-NHR(in CDCLy) 0 ppm :

0.96(d.6H,J=6Hz), 1.26(t,3H.J=THz),
1.8-2.4(m, 1), 2.43(d,28,J=6Hz),

.6-2.9(n, 10), 2.88(d,2H,J=Th2),

.36 (s, 20), 4.14(q,2H,J=THz),

.3-4.7(m,18), 5.0-5.5(m, 11,
6.3-6.7(m, 11), 6.9-8.1(n,8H)

1-26

L - B

H-NKR (in CDCL § ppm :

)
1.25(t,3H,J3=7Hz) ,»» 1.32(4d, 611, J=6Hz),
.32(s,3H), 2.39(d,2H,J=THz),
.6-3.1(m, 1H), 3.36(s,2I,

. 41(Heptaplet ,1H ,J=6Hz) |

110 9,20, J=THz) . 4.3-4.7(m, 1),
.0-5.5(m, 14), 6.3-6.7(m, 1H),
.8-7.9(m, TH)

I-217

[= - < B " T S B o )

H-N¥R (in CDC2,) ¢ ppm :
0.8'1.5(“\,*“'[): l-26(t’3"-J=T"z)l
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2.0-279(m.4ﬂ), 3.42(s.2H), 3.71(s, 81,
4.00(s,3H0), 4.20(q,2H,J=THz),
4.4-4.8(m, 10), 5.3-5.8(m,1H),
6.4-6.9(m, 1), 6.58(s,1M),
7.0-7.5(m, 5H)

In the same manner as in Example l-g, compounds I-12

to I-127 were prepared.

Table 10
aRt R® RT  ge gt gezmep €0
Compoun Mass spectrum
1-12 K H 4-F B CHs Cafls o
/e 493,292
264,249
I1-13 K b i H CHs Czlls 92-108
I-14 H H il ] i-Pr Cz2Hs 87-100
[-156-CL H ® K  CHy CcHs oil
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[-16 6-C£ W i H i-Pr Czds oil
I-17 1 B 2-F 1§ i-Pr Cells o1
1-18 7-Me H | i i-Pr Czlls  of1
1-19 H B 4-C2 A i-Pr CzHs 98-104
I-110 H i 4-0Me H i-Pr CzHs 94-98
I-111 4 H 4-Me H i-Pr CzHs 789-85
[-112 6-C& R 2-CZ H_ i-Pr Cafis oil
[-118 1 H 4-CFy B i-pr Cels 117-128
[-114 H i 3-Me 4-F i-Pr C:.Hs 85-32
[-115 1 H 3-Me 5-Me i-Pr C:Hs oil

[-116 6-0He 7-0He 4-F - H 1-Pr Czls gum
I-117 H i 4-F C:Hs Cels oil
[-118 H H 4-F
1-119 6-C2 H 4-T i-Pr CzHs 79-82

[-120 4 H 4-F c-Pr CzHs 100-104
[-121 H B 4-0Ph H i-Pr CeHls o

[-122 6-C2 8-C2 4-F i-Pr C2Hs 133-143

n-Pr C:Hs ail

[= =2~ = S~ = B — =]

I-122 6-C2 1 H H PR C:lls  gum
I -124 6-C2 i 1 H c-Pr CzHs oil
I-125 i H 4-F H sec-Bu Czlls oil
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[-126 6-Me H 4-F 0 i-Pr C:lls oil

[ -127 6-0Me T-0Me 4-F H c¢-Pr C:lis gum

I-17

H-NHR (in CDCla) 6 ppm

1.
1.
2.
3.
4.
6.

29(t,30,J=THz), 1.40(d,6R.J=6dz2)
4-1.7(m, 20, 2.3-2.5(m, 2D
9-3.2(m,1H), 3.49 (Heptaplet,1H,J=6Hz)
5-3.8(n,10), 3.9-4.5(n,20)
20(q,20,7=TR2), §5.2-5.7(m,1H)
5-6.9(m,1H), 7.0-8.2(m, 81D

I -18

H-NMR (in CDc,Q,a) ) ppm

L.
1.39(d, 6H,1=6H2), 2.3-2.5(m, 21}

2.

. 48(Heptaplet, 1H,J=6Hz),3.5-3. 8 (m, 1 H)
8-4.1(m, 1H), 4,20(q,2H,J=THz)
»2-4.5(m, 10}, 5.2-5.6(m, 1H)
-4-6.8(m,1H), 7.0-8.0(m,81)

Qo

L= b BN O >

0-1.4(m, 2H), 1.31Ct,3H,J=THz)

52(313H)) 3-1‘3.4(M11H)
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I - 19
H-NHR (in CDCE3) § ppm :

.29(t,30,J=TH2), 1.38(4,6H.J=6H2)

4-1.8(m, 20), 2.3-2.5(m, 2H)

.2-3.4(m, 11), 3.49 (Heptaplet,1H,J=6Hz)

.6-3.8(m, 1H), 3.9-4.2(m,1H)

.20(q, 26, 3=THz), 4.3-4.5(a, 1)
5.2-5.5(m, 1H), 6.5-6.8(m, 11
T7.0-8.2(m, 81)

I-110

H-NHRﬁn.CDcis) d ppm :

O O 7 S S

1.29(t,3H0,J=THz),-1.40(d, 6H.J=6Hz)
1.5-1.6(m,20), 2.3-2.5(m, 2H)
2.8-3.0(m,1H), 3.4-3.6(m,1H)

. 52(Heptaplet ,1H ,J=6Hz), 3,88 (s, 3H)
.8-4.1(m, 1D, 4.20Cq, 2H, J=THz)
.3-4.5(m, 1H), 5.3-5.5(m, 11
.9-6.7T(m, 1M) . 6.9-3.1(m, 8H)
I-111

H-¥HR Gn CDCL) 6 pem

o

an ke D

1.30(t,30,J=THz), 1.3-1.5(m,2H)
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1.39(d,6H,J=6H0z), 2.3-2.5(m,2H)
2.43(s,30), 2.8-3.0(m, 1)
3.50(Heptaplet,1H,J=6H2),3 5-3.7 (n, 1H)
3.9-4.2{(m,10), 4.19(q,2H,J=THz)
4.2-4.5(m, 1H), 5.2-5.6(m, 1H)
6.4-6.8(m, 1H), 6.9-8.2(m, 8K)

I—-112

H-NHR (in CDC2y) ¢ ppm :
1.30(¢,38,J=THz), 1.3-1.6(m,2H)

1.37(d, 64, J=6H2), 2.3-2.5(n, 21
2.9-3.2(m, 1H), 3.47 (Heptaplet,1H,J=6Hz)
3.5-3.8(m, 1), 3.9-4.1(m,1H)
4.19(q,2H,J=THz), 4.2-4.5(m, 1H)
5.3-5.7(m,1H), 6.5-6.8(m, 1H)
7.1-8.1(m, TH)

1-113

H- V¥R (¢n CDCR-3) & ppm :
1.0-1.3(n. 20), 1.30(t,3H,J=THz)
1.40(d, 61, J=6Hz), 2.3-2.4(m,2H)
3.3-3.5(m, 1H), 3.49 (Heptaplet,1H,J=6Hz)
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3.6-3.7(m 1), 8.9-4.1Cm, 1)
4.18(q,20,J=TH2z), 4.2-4.5(m, 1H)
5.1-5.5(m,1H), 6.5-6.8(m, 1)
7.2-8.2(n, 8H) |
I-114
H-NIR (in CDCA) 6 ppm :
1.2-1.4(n, 24, 1.30(t,3H,J=THa)
1.3¢(d, 61, J=60z) - 2.32(bs, 31
2.3-2.5(m, 21D, 3.0;3.3(m.1H)
3,50(ﬁeptap1et,1H,J=,6Hz),3_ 6-3.8(m, 1H)
3.8-4.1(m, 11>, 4.20(q,2H,J=TH2)
4.3-4.6(m,1H), 5.2-5.6(m, 1K)
6.5-6.8(m, 1), 7.0-8.2(m, TH)
I-115
H-NMR Gn CDC£3) & ppm :
1.1-1.4(m,2H), 1.30(t,3H,J=THz)
1.40(d,6H1,J=6Hz), 2.2-2.5(m, 2H)
.35(s, 61), 2.7-3.1(n, 1)
. 51(Heptaplet,1H,J=6H2), 3.6-3.7 (m, 11

8-4.1(m, 10D,  4.20(q, 20, J=Tlz)

o GO N
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4.2-4.6(m,1#), 5.2-5.6(m, 1K)
6.4-6.8(m,1¥), 6.8-8.2(m,TH)
I-11686
H-NMR (in CDCL,) d ppm :
1.30(t, 34, J=THz), 1.37(d,6Hl,J=68z2)
1.5-1.8(m, 20), 2.3-2.5(m,2H)

2.9-3.2(n,1H), 3.46 (Heptaplet,1H,J=6Hz)
3.6-3:8(n, 10), 3.75(s,3H)
3.9-4.1(n, 1K), 4.07(s,30)
4.20Cq, 28, J=THz) . 4.2-4.5(n, 1K)
5.1-5.5(n, 10), 6.4-6.8(m, 2H)
7.1-7.5(m, 5H) "

I-117

H-¥MRan cDC L) 0 ppm :
1.30(t, 30, J=THz), 1.37(t,3H,J=THz)
1.4-1.7(m,2H), 2.2-2.6(m, 2H)
2.8-3.2(m,3M), 3.6-3.9(m, 1)
3.9-4.7(m, 48), 5.2-5.7(m,1H)
6.3-6.7(m,1H) 7.0-8.2(m, 8N
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I- 118
§-NHR Gn CDCJZ.3). 5 ppm :

1.01C¢t,30,J=THz), 1.27(t,3H,J=THz)
1.4-2.1(n, 4%), 2.3-2.6(m, 2H)
2.8-3.3(m,30), 3.6-3.8(m, 11
3.9-4.1(n, 10), 4.18(q, 28, J=THz)
1.2-4.5( 1) §.2-5.6 (n, 1)
§.4-6.7(n, 1K), 7.0-8.1(m,8H)
I-119
H‘*‘,””é' Gn cnéz3) 5 ppm :
1.2-1.5(m, 21), 1.31(t,3H,J=THz)
1.37(d, 68, J=THz), 2.3-2.6 (n, 21)
3.0-3.4(m, 1H), 3.49 (Heptaplet,1H,J=6Hz)
3.6-3.8(m, 10), 3.8-4.2(n, 11
4.20€q, 20, J=THz), 4.3-4.5(m, 11)
5.2-5.6(n, 1), 6.4-6.8(n, 1N
7.0-8.1(n, TH)
1-120
H-NHR (in CDCZ2y) ¢ .pom :
0.8-1.8(m,6H), 1.30(t,3H,J=THz)
2.1-2.6(m, 30, 2.9-3.3(m, 1)
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3.4-3.7(m, 1H), 3.8-4.6(m, 21D
4.20(q,2H,J=THz), 5.4-5.8(m, LH)
6.4-6.8(m,11), 6.8-8.0(m, 8/
I-121 ' '
E-NHR (in CDcES) d ppm :
1.29(t, 3H,J=THz}, 1.39(d,6H,J=6Hz)

1.4-1.9(n, 20),  2.3-2.5(m, 20
2.7-3.2(m, 17}, 3.51(Heptaplet,1H,J=6Hz)
3.6-3.8(m, 1),  3.8-4.2(n,10)
£.19(q, 28, I=THz), 4.3-4.6 (m, 1H)
5.2-5.6(n, 1K), 6.4-6.8(n, 10)
6.9-8.2(m, 13H)

1-122

E-NHR (in GDC%) 0 ppm :

3
1.1-1.8(m, 210, 1.31(t,3H,J=THz)

1.41(d,6H,J=6Hz), 2.3-2.5(m, 2H)
2.9-3.4(m, 1H), 3.50 (Heptaplet,1H,J=6Hz)
3.6-3.8(m, 1R), 3.9-4.5(m,2H)
4.20€a.20,J=THz), §.2-5.6(m, L H)
6.4-6.8(m, 1H), 7.1-7.3(m, 51
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7.72(d, 14, J=6Hz)
I-123
H-¥4R (in CDCoy) ¢ ppm :
0.8-1.5(m, 2H), 1.29(t,3H,7=THz)
2.2-2.4(m, 20), 2.6-2.9(n,1H)
3.2-3.6(m, 1K), 3.7-4.3(m,2H)
4.17(q,2H,J=THz), 5.0-5.4(m,1H)
6.1-6.5(m, 1H), 7.0-8.2(m, 131
I~124
H-NHR (in CDCEY) 5 op ¢
0.8-1.8(m,6H), 1.29(t,3H,J=7Hz),
2.2-2.6(m, 30), 2.8-3.2(n,1H),
3.3-3.7(n, 1), 3.9-4.5(m, 20,
4.19(q,2H,J=THz), 5.4-5.8(n, 1H),
6.5-6.8(n,1H), 7.1-8.0(n,8H),
I-125

H-NMR ¢n cDCL g ppm :

)
3
0.94(d.6“.J=5HZ)1 1.0"1-7("“3“):
1.27(t,30,J=THz), 1.9-2.5(m,3M),

2.90(d,2H,J=THz), 3.3-4.4(m,3H),
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4.12(q,28,J=THz), 5.0-5.5(m, 1H),
6.2-6.7(m, 1H), 6.9-8.0(m, 8R),
=126
H-NMR (in CDC &) & ppm :
1.0-1.6(m, 30}, 1.21(¢,3H,J=THz),
1.34(d,68,J=6Hz), 2.34(s,3H),
2.37(d,2H,J=THz), 2.9-3.7(m,2H),
3.8-4.5(m,2H), 4.15(q,2H,J=THz2),
5.0-5.5(m, 1H), 6.3-6.7(m, 1H),
6.9-8.0(m, TH),
I =1 Z7
H-NMR Gn CDCL) 6 ppm :
0.8-1.9(m.8H), 1.29(t,3H,J=THz),
2.1-2.6(m,30), 2.8-3.2(m,1H),
.T2(s.,30), 4.02(s,3M),
.19(q,2H,J=TH2), 4.3-4.6(m,1H),
.4-5.8(m,1H), 6.4-6.8(m, 1H),

.96 (s, 18), 7.0-7.4(m,5H)

a o1 A~ L

Tn the same manner as in Exmple 2, compounds I-52 to

1-527 were prepared.
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Table 11
OH
R:I
(Re=H) CO.R'?
0f
Rl
-5 (R*%=Na)
RZ N RS
m. p.
Compound R? R? R3 R¢ RS RiZ ¢ )
I1-52 | H 4-F | Clz Na 138-142
5, ’ (decomposed)
[-53 | f H H CHs Na 130-132
(decomposed)
I-54 il -} H i i-Pr Na 196-187
. (decomposed)
[-50 6-C2 H i H CHs Na 211-215
(decomposed)
1-.-56 6-C2 H K H i-Pr Na 195-198
(decomposed)}
[ -57 H H 2-F R i-Pr Na 183-201
(decomposed)
[ -58 7-Ye i it i i-Pr Na 170-175
. (decomposed)
I-59 H H 4-C2 H i-Pr Na 193-202
(decomposed)
[ -510 H K 4-0Me H i-Pr Na 178-183
) (decomposed)
[ -511 H i 4-Me H i-Pr Na 187-200
(decomposed)
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[-512 6-C¢ 2-C¢ i-Pr Na 203-20¢
(decomposed)

1-513 B B d4-CFe H  i-Pr Na  200-212
d d
I-514 B R 3-Me 4-F i-Pr Na ‘1057800
, (decomposed)

1-515 H i J-Me 5-He i-Pr Na 192-197
(decomposed)

[-516 6-0He T7-0Me 4-F H i-Pr Na  239-245
(decomposed)

[-517 H H 4-F H CzHs Na 230-237
(decomposed)

[-518 H H 4-F it n-Pr Na 193-200
(decomposed)

4 -519 6-C£ & 4-F i i-Pr Na -

(decomposed)

I1-520 H i 4-F H c-Pr Na  197-199
' (decomposed)

I -521 H | 4-0Ph H i-Pr ¥a 180-189
© (decomposed)

[ -522 6-C¢2 8-C£ 4-F f i-Pr Na 183-187
(decomposed)

I-5236-C¢2 W i i Ph Na 180-136
(decomposed)

I-524 6-c2 i H c-Pr Na  204-210
(decomposed)

[ -525 i H 4-F H sec-Bu Na -

I -526 6-Ye i 4-F i i-Pr Na 204-208
(decomposed)

[ -527 6-0He T-0Me 4-F i c-Pr Na 234-238
: (decomposed)

I -5 7
R-NMR (in DMSO-dBy & ppm :
0-9'1.2(M12H): 1-37(dr6H1J=7HZ)
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1.6-2.1(m,2H). 3.48(Heptaplet,1H,J=6Hz) .
3.7-4.3(n,4H), 5.3-5.6(m, 1K) |
6.4-6.7(m, 1), 7.1-8.1(n,8H)
-5 8 |
H-NHR(thMSO-d% ¢ ppm :
0.9-1.2(m, 2H), 1.31(d, 6K, J=THz)
1.7-2.2(m, 26), 2.50(s,3H)
3.3-4.5(n, 50y, 5.2-5.6(n, 1)
6.3-6.6(a, 11), 7.1-7.9(m, 8H)
1-59
H-NMR (in DMSO-ab) & ppm :
0.9-1.3(m, 20), 1.33(d,6H, J=THz)
1.6-2.2(n,20), 3
3.5-4.6Cn, dH),  5.2-5.6(m, 21
6.3-6.6(m, 1H), 7.1-8.1(m.BH)

. 48 (Heptaplet,iH,J=THz)

"I=-51¢

H-NHR (in DMSO-d8y & -ppm :
1.0-1.3(m, 2H), 1.32.(d,6H,J=THz)
1:5-2.2(m.2H), 2.0-3.8(m, 4H)
3.86 (s, 3K}, 4,8-4.3(m, 11D
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5.3-5.6(m, 1K), 6.3-6.6(m, 1H)
6.9-8.1(m, 8H)
I-511
H-NHR (in Dmso—;ds) 6 ppm :
0.9-1.3(m,2H), 1.33(d,6H,J=TRz)
1.7-2.1(m, 2), 2.41(s,3M)
3.2-4.3(m,5M, 5.3-5.6(m, 1H)
6.3-6.6(m,114), T7.0-8.3(m, 8H)
I "_5 12
H-NHR (in DMSO-d%) 6‘3f‘ppm :
0.9-1.3(m,2H), 1.33(d,6H,J=TRz)
1.6-2.2(m,2H), 3.1-3.8(m,3H
3. 48(Heptaplet,1H,J=THz), 3.8-4.2 (m, 1)
5.3-5.7(m, 1H), 6.3-6.7(m,1H)
7.0-8.1(m, TH)
I —-513
H-N4R (in DHSO-a% § ppm
0.8-1.3(m,2H), 1.34(d.6H,J=THz)
1.6-2.2(m, 2H), -2.7-3.9(m, 3D

3. 49%(Heptaplet, 1H,3=THz) ,3.9-4. 3 (m, L)
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3.2-5.6(m, 1H),
7.1-8.1(m, 81)
[~-514
H-NMR (in DMSO-d8y

0.9-1.3(m, 2K),

1.7-2.1¢(a, 2H),
3.0-3.8(m, 31),
3.9-4.3(m,1H),
6.3-6.6(m, 1H),
1-515
H-N¥R (in DMsO-d6)
1.0-1.2(m, 2H),
1.6-2.2(m, 2H),
3.0-3.8(m.3H),
4.0-4.3(m, 1H),
6.3-6.6(m, 1H),
1-516
K-¥#R Gn DMSO-af)
0.9-1.3(m, 2H),
1.7-2.0(m, 21D,

.3-6.7(m, 1H)

4 pem :

.35(d,60,J=THz)
.30(d,3H,J=202)

. 51 (Heptaplet,1H,J=THz)
.3-5.6(m, 1H)
.9-8.1(m, TH)

é ppm

.35(d, 6H,J=THz)
.35(s,6H)

. 51 (Heptaplet, 1H,J=THz)
.3-5.6(m, 1H)
.8-8.0(m, TH)

5 ppm :

c31(d16Ha J=7HZ)
.2-3.7(m, 4
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3.62(513“)7 3-9‘4.2("’11]’1)
3.94(s, 31, 5.1-5.5(m, 1H)
6.2-6.6(m, 1H), T.0-7.5(m,6H)
I-61T7

H-NMR Gin DMSO-d®%) ~ § ppm :
0.9-1.5(n, 2H), 1.34(t,3H,J=THz)
1.6-2.2(m, 2H), 2.7-3.4(m,4H)
3.6-4.3(n,20), 5.2-5.7(m, LH)
6.1-6.6(n, 10), 6.9-8.1(n,8H)

I-518

—

H-NMR (in DMSO-d%) - & ppm :
0.8-1.3(m,2H), 1.01(t,3H,J=THz)
1.6-2.1(m,4H), 2.7-3.8(m,5H)
3.9-4.3(m,1H), 5.2-5.7(m, 1H)
6.3-6.6(m,1H), T.1-8.1(m,8H)

I1-519

H-NMR (in pmso-afy & pem :
0.9-1.3(m,2H), 1.33(d,6H,J=TH2)
1.6-2.2(m,2H), 2.9-3.9(m,31)
3.49(Heptaplet,1H,J=THz),4.0-4.3(n, 1)
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5.3-5.6(m, 1K), 6.3-6.86(m, LH)
7.2-8.1(m, TH)
I-52¢0
H-NUR (in DMSO-d% ¢ ppm :
0.8-1.5(m, 6H), 1.7-2.2(m,2H)
2.3-2.7(m, 1H), 3.0-3.9(m.31)
4.0-4.3(m, 1), 5.5-5.8(am,1H)
6.4-6.7(n, 1H), 7.2-8.0(m,8H) .
I—-521
H-NMR (in DMSO-2%) & ppn :
0.9-1.5(m,2H0), 1.36(d,6H,J=THz)
1.7-2.3(m, 2H), 3.0-3.9(m, 31
3.50(Heptaplet,1H,J=6Hz),4.0-4. 3 (m, 1 H)
9.2-5.6(m, 11) 6.4-6.7(m, 1H)
7.0-8.1(m, 13K)
[-5622
H-N¥R (in DMSO-d5) 5 ppa :
0.8-1.3(m,2H), 1.37(d.6H,J=THz)
1.6-2.2(m,21), 3.1-3.9(m,3H)

3.51(Heptaplet,1H ,J=THz), 4. 0-4.3(m, 1 {)
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5.3-5.7(m, 113,
7.1-8.0(m, 6H)
I—-523
K-¥4R (in DMSO-d5)
0.8-1.4(m, 21D,
2.9-3.7(m, 30D,
5.1-5.4(m, 1K),
- T7.1-8.2(m, 13H)
I1-5214
H-NMR (in DMsO-d6)
0.8-1.5(m,5H),
2.3-2.7(m, 2H),
3.9-4.3(m, 1H),
6.3-6.6(m, L1H),
I -525
H-NMR (in DMSO-d)
0.9-1.6(m,2H),
1.7-2.6(m, 3H},
3.0-3.8(a, 3D,
5.2-5.6(m, 1H),

—

.3-6.7(m, 1H)

J ppm :

.6-2.1(m, 20)
.7'4.1("1: IH)
.1-6.4(m, 1H)

¢ ppnm :

.6-2.2(m, 21)
.0-3.8(m, 31}
.4-5.8(m, 1H)
.0-8.0(m, 8H)

d ppm :

.96(d,6H.J=6Hz)
.89(d,2H,J=TH2)
.9-4.2(m, 1H)
.2-6.6(m, 1)
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7.1-8.1(m, 8H)
I-5286
H-N¥MR (in DMSO-dG) § ppm :
1.30(d,6H,J=THz), 1.7-2.0¢(m,2H),
2.34(s,3H),.2.4-2.6(m,1H),
3.0-3.3(m, 20), 3.3-3.8fm,33)
3.9-4.2(n, 1K), 5.2-5.6(n, LK)
§.3-6.6(m,1H), 7.0-8.0(m,TH)
F-5217
H-NMR (in DMSO-d6) 8 ppm :
0.7-1.5(m,50), 1.8-2.2(m,2H),
2.2-2.6(m,20), 3.1-3.3(m,2H),
3.59(s,3H), 3.9-4.2(m,2H),
3.91(s,3H), 5.4-5.7(m, 1H)
6.3-6.6(m,10), 6.52(s, 1),
7.0-7.4(m, 5H)
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In the same manner as in Example 3, compounds I-22 to

I-26 can be prepared.

Table 12

Coméound R= B+ p¥ R A

i —22 H B

4-F B CHs

1-23 K H H H CHs

“l-2¢ B W B H i-Pr
1~25 6-C& § H H CHq

1 ~26 6-CL A _H _H_i-Pr

© ———————————
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In the same manner as in Example 4, compounds I-32 to

I-36 can be prepared.

Table 13

Compound  R' RZ RY R¢ R®
1-32 K H 4-FH CHs
I —338 H H H  H CHa
1-3¢ & 8§ H H i-Pr
1 —35 6-C¢ H H H CHs
1—-36 6-C2 H H H i-Pr

Sawai Ex 1002
Page 88 of 266



FORMULATION EXAMPLE 1

shn o ——

Tablets
o

i §51(>k Compound I-51 1.0 g
Lactose 5.0 g
5 Crystal cellulose powder 8.0 g
Corn starch 3.0 g
Hydroxypropyl cellulose 1.0 g
CMC-Ca 1.5 g
Magnesium stearate _ 0.5 g

10
Total . 20.0 g

The above components were mixed by a usual method and
then tabletted to produce 100 tablets each containing 10
15 mg of the active ingredient.

FORMULATION EXAMPLE 2

Capsules
'"T?£21)( Compound I-51 1.0 g
Lactose 3.5 g
20 Crystal cellulose powder 10.0 g
Magnesium stearate 0.5
Total ) 15.0 g
25 The above components were mixed by a usual method and

then packed in No. 4 gelatin capsules to obtain 100

capsules each containing 10 mg of the active ingredient.
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FORMULATION EXAMPLE 3
R Soft capsules
”T“03C7L Compound I-S1 1.00 g
: PEG (polyethylene glycol) 400 3.89 g
5 Saturated fatty acid triglyceride 15.00 g
Peppermint oil .01 g
Polysorbate 80 0.10 g
Total : . 20.00 g
10

The above components were mixed and packed in No. 3
soft gelatin capsules by a usual method to obtain 100 soft
capsules each containing 10 mg of the active ‘ingredient.
FORMULATION EXAMPLE 4

15 Ointment

Compound I-51 ‘ 1.0 g (10.0 g9}
1. ')
| ){>( Liquid paraffin 10.0 g (10.0 g)
Cetanol 20.0 g (20.0 g}
White vaseline 68.4 g (59.4 g)
20 Ethylparaben 0.1 g9 (0.1 9)
L-menthol 0.5 g ( 0.5 g)
Total 100.0 g
25 The above components were mixed by a usual metheod to
obtain a 1% (10%) ointment.
,
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FORMULATION EXAMPLE 5
Suppository
Compound I-51 1.0 g
\ ;40X :
£ Witepsol H15* 46.9 g
5 Witepsol W35* 52.0 g
Polysorbate 80 C.lg
Total 100.0 g

*: Trademark for triglyceride compound
I ;S
The above components were melt-mixed by a usual method
and poured into suppository containers, followed by
cooling for solidification to obtain 100 suppositories of
1 g each containing 10 mg of the active component.
15 FORMULATION EXAMPLE 6
“ Injection formulation
~"|'§‘TIX' Compound I-51 1 mg
Distilled water for
injection formulation 5 ml
20

The formulation is prepared by dissolving the compound

in the distilled water whenever it is required.

A
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FORMULATION EXAMPLE 7
B Granules

Compound I-51 1.0 g

| gsf\{ Lactose 6.0 g
5 Crystal cellulose powder 6.5 g

Corn starch 5.0 g

Hydroxypropyl cellulose 1.0 g

Magnesium stearate 0.5 g

10 Total 20.0 g

The above components were granulated by a usual method
and packaged to obtain 100 packages each containing 200 mg
of the granules so that each package contains 10 mg of the

15 active ingredient.
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CLAIMS: e E——
1. A compound of the formula:
3 . R 4
R N

R? ¥-2 (1)
R! ! *: RS
.1 2 3 .4 6 .
wherein R™, R, R”, R" and R~ are independently hydrogen,

Ci-6 alkyl, Ci-6 cycloalkyl, Ci-3 alkoxy, n-butoxy,
i-butoxy, sec~butoxy, R7R8N- (whez:'ein'R.7 and R8 are

\‘t
independently hydrogen or C,_5 alkyl), trifluoromethyl,
trifluagomethoxy, difluoromethoxy, fluoro, chloro, bromo,

phenyl, Epenbxf; beqéylogy, hydroxy, trimethylsilyloxy, &
dipheny;}ﬁ puty}silyiaxy, hydroxymethyl or ~O(CH2)£OR19
(whergin.Rl is hydrogen or'él_3 alkyl, and ® is 1, 2 or
3): or when/l ca%ﬁd at the ortho position to

3 4

nd.R%,-or R” and R® together form

15 16

{(wherein R™” and R

~CH=CH-CH,-; and Z is -Q CH2WCH2-C02R12,
R 0 0. 2D
HO T\f ’ T
0 \ 0
et Ret r

3
R‘\ 0 \

RJB/T’/’. COzR'
0

L)

or
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(wherein Q is -C(0)~, -C(0R™?) - or -CH(OH)-; W is -C(0)-,
c(or*?) 1

12

,- or -c(RM) (0m)-; R
14

is hydrogen or Ci_3 alkyl;

14

is hydrogen or R™~ (wherein R™" is physiologically

hyarolyzable alkyl or M (wherein M is NH,, sodium,

potéssium, 1/2 calcium or a hydrate of lower alkylamine,

di~lower alkylamine or tri-lower alkylamine)); two 813 are

indepeﬁgently primary or secondary C 1-6 alkyl; or two Rl3

17 18
2)3 H and R are
5

independently hydrogen or Cl-3 alkyl; and R™ is

together\form —(CHZ)Z- or -(CH R

hydrogen, -6 alkyl, C2_3 alkenyl, C3-6 cycleoalkyl,

(wher in &7 is hydrogen, C,_, alkyl, C,_;
alkoxy, fluero, chloro, bromo or trlfluoromethyl)

phenyl- (CH ) - \whereln m is l, 2 or 3)
—phﬁn?@ or phenyl- (CH2) CH(CH )- (wherein n

N

€arding to Claim 1, wherein in the

-(CH,) ,CH(CH, )

is 0, 1 or 2)

2. The compo

2 and 6 are independently hydrogen,

formula I, RY, R
fluoro, chloro, bromo,  C _3 alkyl, C,_s3 alkoxy, C3_ ¢
cycloalkyl, dimethylamino,\ hydroxy, hydroxymethyl,

hydroxyethyl, trifluoromethwyl, trifluoromethox?,

difluoromethoxy, phenoxy or bgnzyloxy; or when RG is

1 2

hydrogen, R~ and R“ together foym methylenedioxy; when R4

A

is hydrogen, R is hydrogen, 3'-Kluoro, 3'-chlero,

3 4

3'-methyl, 4'-methyl, 4'-chloro or 4'-fluoro; or R and R
together represent 3'-methyl-4'-chloro, 3',5'-dichloro,
3',5'-difluoro, 3',5'-dimethyl or 3r-ﬁ§thy1—4'-f1uoro; R

is primary cr
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3. Compound\according to Claim 2, wherein when R

-87_
secondary Ci 6 alkyl or Ci_g cycloalkyl; and Y is -CH,-CH,

or -CH=CH-; and Z is
A .

- 12
=cH{on)cH cufonicr, copntd: “CHIOHICHCIOICHC0,R™ ior
-cH(0H) CH,C(0rR*3) cn,co R 2.

2CG{OR™) ,CR,CO,

2 6

and R

1 is hydrogen, 5-fluoro, 6-fluoro,

are both hydrogen, R
7~fluoro, 8—fldbro, 5-chloro, 6-chloro, 7-chloro,
8-chloro, S-bromd( 6-bromo, 7-bromo, 8-bromo, 5-methyl,

\
6-methyl, 7~-methyl) 8-methyl, S5-methoxy, 6-methoxy,

=trifluoromethyl,
‘ ;;lhoromethyl, 8-trifluor9methyl,

\f luoromethoxy, 8-hydroxyethyl,

7-methoxy, 8-methox
6~-trifluoromethyl,
6-trifluoromethox

-xy,.B-hydroxy, 6-ethyl,
6

5-hydroxy, 6-hydroxy;

6-n-butyl or 7-dimethylaminp; when R~ is hydrogen, Rl and
Rz together represent 6-chloXo-8-methyl,
6~bromo-7-methoxy, 6-methyl-7-%hloro, é-chloro-8-hydroxy,
5-methyl-2-hydroxy, 6-methoxy-7-¢hloro,
6-chloro-7-methoxy, 6-hydroxy-7-chloro,
6-chloro~7-hydroxy, 6-chloro-8-bromg, 5-chloro-é-hydroxy,
6-bromo-8-chloro, 6-bromo-8-hydroxy, \6~methyl-8-chloro,
7-hydroxy-8-chloro, 6-bromo-8-hydroxy, \6-methoxy-7-methyl,
\

6-chloro-8-bromo, 6-methyl-8-bromo, 6,7¥Bifluoro,
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EXB-difluoro, 6,7-methylenedioxy,  6,8-dichloro,

5,8~dimethyl,. 6,8-dimethyl, 6,7-dimethoxy, 6,7-diethoxy,

1 2 3

6,7-dibromo or 6,8-dibromo; or R™, R° and R” together

represent 5,7-dimethoxy-8-hydroxy, 5,8-dichloro-6-hydroxy,

i
6,7,8-trimethoxy, 6,7,8-trimethyl, 6,7,8-trichloro,

5-fluoro~6,8-dibromo or 5-chloro-6,8~dibromo; when R3 is

hydrogen, rY is hydrogen, 4'-methyl, 4'-chloro or

3

4'-flhoro; or when both R° and R? are not hydrogen, they

‘represent 33,5‘udimethyl or 3'-methyl-4'~fluoro; and Y is

-CHz—CHZ— or (E)--CH=CH-.
4.  The compound according to Claim 3, wherein when both
R2 and R3 are hydrogen, Rl is hydrogen, 6-methyl, 6-ethyl,

6~-n-butyl, 6-trif Gromethyl, 6—ch15ro, 6-bromo,

\
6—-hydroxy, 6-methoxy or\7-dimethylaminoc; or when r® is

hydrogen, Rl an R2 together represent 6,8-dichloro,

3metﬁ§i7/;,7—dimethoxy, 6,7-diethoxy,

5,8-dimethyl, 6,8=

6,7-dibromo, 6,8-dibromo, 6,7-difluoro or 6,8-difluoro;
4

4

when R3 is hydrogen, R
3

i's hydrogen, 4'-fluoro or

4'-chloro; or R° and R® together represent

5

3'-methyl=-4'-fluorc; R” is ‘ethyl, n-propyl, i-propyl or

cyclopropyl; and ¥ is (E)--CH=CH-.

5. The compound according to\Claim 3, wherein when both

2 6

R™ and R~ are hydrogen, R is b drogen, 6-methyl or

6 1 and R2 together

ydrogen, R4 is

is hydrogen,\R

represent 6,7-dimethoxy; when R3 is

6-chloro; or when R

hydrogen, 4'-chloro or 4'-fluoro; R® is i-propyl or

‘cyclopropyl; and ¥ is (E)--CH=CH-.
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The compound according to Claim 1, which is
)-3,5-aihydroxy-7—[4'—(4"—fluorophenyl)-Z’-(l"-
methylethyl)~quinelin~3'~yl]-hept-6-encic acid, a lactone
formed by the condensation of the carboxylic acid with
hydroﬁg at the 5-position, or a sedium salt or Cl__3 alkyl
ester g{ the carboxylic acid.

7. The &ompound according to Claim 1, which is
(E)-3,5—d§eydroxy~7-[4'-(4"~fluorophenyl)—2'—(l"-
methylethyfq—s'—chloro—quinolin—B'—yl]—hept-G—enoic acid,
a lactone faﬁmed by the condensation of the carboxylic’

acid with hyd\oxy at the 5-position, or a sodium salt or

Ci3 alkyl ester of the carboxylic acid.

-

\

(E)~3,5-dihy roxfﬁ?—{

8. The compc ac ording to Claim 1, which is
'i}4"~fluorophenyl)—2'—(l"-
methylethyl) 6'-me¥- ~quinolin-3'-yl]l-hept-6-enoic acid,
a lactone formed by\hﬁe condensation of the carboxylic

acid with hydroxy at the 5-position, or a sodium salt or

Cio3 alkyl ester of the ‘tcarboxylic acid.

9. The compound accordind\ to Claim 1, which is
(E)-3,5-dihydroxy~7-[4'-{4'\~flucrophenyl)-2'-(1"'"'-
methylethyl)-6',7'-dimethoxy-Juinolin-3'~yl]-hept-6-enoic
acid, a lactone formed‘by the cpndensation of the
carboxylic acid with hydroxy at the S5-position, or a
sodium salt or Cy.3 alkyl ester of\ the carboxylic acid.

10. The compound according to Claim\l, which is

-(E)-3,5-dihydroxy-7-[4'-(4"-fluorophenyl)—Z'—cyclopropyl-

quinolin-3'~y;]—hept—6-enoic acid, a lé tone formed by the
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condensation of the.carboxylic acid with hydroxy at the

-position, or a sodium salt or C alkyl ester of the

1-3
carboxylic acid.

11.\ The compound according to Claim 1, which is
S-dihydroxy~7-[4'~-(4''-fluorophenyl)-2'-cyclopropyl-
6'-chloro-quineclin-3'-yll-hept-6-enoic acid, a lactone
formed by-the condensation of the carboxylic acid with

hydroxy aé the 5-position, or a sodium salt cor Cy.3 alkyl

‘ester of thg carboxylic acid.

12. The compégnd according to Claim 1, which is

(E)*B,S-dihydr¥§y—7—{4'—(4"-fluorophenyl)—Z'-cyclopropyl»

\ :
6'-methyl-quinolin=3'-yl]-hept-6-enoic acid, a lactcne

formed by the hésn ion of the carboxylic acid with

~po§ition, or a sodium salt or C;_j alkyl

R

hydroxy at the
ester of the carboxylic acid.

13. The compound acco;h%ng to Claim 1, which is
(E)-3,5-dihydroxy—7—[4'fo"—fluorophenyl)-2'-cyclopropyl—
6',7'~dimethoxy~quinolin~}'-yl]-hept-6-enoic acid, a
lactone formed by the con:éQsation of the carboxylic acid
with hydroxy at the 5-positf§?, or a sodium salt or Cis
alkyl ester of the carboxylic \acid.

1l4. The compound according to Claim 1, which is
(E)-3,5—dihydrcxy-7—[4'~(4"-chl.\ophenyl)—Z'—(l"-
methylethyl)-quinolin-3'-yl]-hept-6~enoic acid, a lactone
formed by the condensation of the cahboxylic acid with
hydroxy at the 5-position, or a sodium\salt or Ci-3 alkyl

ester of the carboxylic acid.
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15. The compound according te Claim 1, which is
(é)-B,S—dihydroxy—?-[4'-(4"-chlorophenyl)wZ'-(l"-

mé hylethyl)~6'-chloro-quinolin-3'~yl]-hept-6~enoic acid,
a lactone formed by the condensation of the carboxylic

acid with hydroxy at the S5-peosition, or a sodium salt or

C,.3 2lkyl ester of the carboxylic acid.
16. The ‘tompound according to Claim 1, which is

(E)~3,5-dinydroxy-7—-[4'-(4''~-chlorophenyl)-2'-(1"'~-

‘methylethyl)-6'-methyl-quinolin-3'~yl]~hept-6-enocic acid,

\
a lactone formed by the condensation of the carboxylic
acid with hdeg

Xy at the 5-position, or a sodium salt or
Ci-3 alkyl es the carboxylic acid. »
17. The compound ; rding to Claim 1, which is
(E)—3,5—dihydroxy-7‘[4‘-(4"-chlor0phenyl)—2'-(l"—
methylethyl)-G‘,7'-d§¢ethoxy-quinolin-3'-yl]—hept-s-enoic

acid, a lactone formed by the condensation of the

carboxylic acid with hy§roxy at the 5-position, or a
sodium salt or C,_ 5 alkyh ester of the carboxylic acid.
18. The compound according\to Claim 1, which is
(E)~3,5-dihydrox§—7—[4'—(4' -chlorophenyl)~2'-cyclopropyl-
quinolin—B'-yl]-hept-s-enoic cid, a lactone formed by the
condensation of the carboxylic acid with hydroxy at the
S5-position, or a sodium salt or ¢ _3 alkyl ester of the
carboxylic acid. \\

19. The compound according to Claim\}\ which is
(E)~3,5~dihydroxy-7-[4'~-(4’ '~chlorophenyl)-2'-cyclopropyl-

6'-chloro~quinolin~3'-yl]-hept-6-enoic aé;d, a lactone

_—-—-‘-“'—"_—.-—”_-
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formed by the condensation of the carboxylic acid with
ydroxy at the S-position, or a sodium salt or Cl—3 alkyl
ester of the carboxylic acid.

20.\ The compound according to Claim 1, which is
(E)-3,5-dihydroxy-7-[4'-(4''~chlorophenyl)-2'-cyclopropyl-
6'-methyl-quinolin-3'-yl]-hept-6-enocic acid, a lactone
formed\by the condensation of the carboxylic acid with

hydroxy \at the 5-position, or a sodium salt or Ci-3 alkyl

‘ester of ‘the carboxylic acid.

2). The cofpound according to Claim L, which is
(E})=-3,5~-dihgdroxy-7-[4'=(4"''-chlorophenyl)-2'-cyclopropyl-
6'7'-dimethoXy-quinolin-3'-yl]-hept-6-enoic acid, a

lactone formed\by the condensation of the carboxylic acid

22. The compound agcording to Claim 1, which is

(E)-3,5-dihydroxy-7¢[4'~phenyl-2'-(1''-methylethyl)-
quinelin-3'-yl}-hepty\6-enocic acid, a lactone formed by the
condensation of the chrboxylic acid with hydroxy at the

5-position, or a sodiu alkyl ester of the

salt_or Cl__3
carboxylic acid.
23. The compound accordiny§ to Claim 1, which is

(E)~-3,5-dihydroxy-7-[4'~phenyl-~-2'-(1'"'-methylethyl)-
\

6'-chloro-quinolin-3'-yl)-hept-6~enoic acid, a lactone
\

formed by the condensation of the carboxylic acid with
hydroxy at the 5-~position, or a sWdium salt or Cy-3 alkyl

ester of the carboxylic acid.
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2%. The compound according to Claim 1, which is

(EY-3,5-dihydroxy-7-[{4'-phenyl-2'-(1'*'-methylethyl)-6"'-

by t condensation of the carboxylic acid with hydroxy at
the 5-Rosition, or a sodium salt or C;_3 alkyl ester of
the carbpxylic acid.

25. The ctmpound according to Claim 1, which is

(E)-3,5~diRydroxy-7-{4"'-phenyl-2'-(1l''-methylethyl}-

6',7'-dimethoxy-quinolin-3'-yl}-hept-6-encic acid, a

lactone formey] by the condensation of the carboxylic acid
with hydroxy a% the S5-position, or a sodium salt or Cy-3
alkyl ester of the carboxylic acid. '
26. The compound' déan}ng to Claim 1, which is
(E)=3,5~dihydr &y— ;T#i)phenyl-Z'—cyclopropyl—quinolin-
3'-yl}-hept-6-gnoic wcid, a lactone formed by the

oxylic acid with hydroxy at the

condensation of
8-position, or a sodiuy salt or Ci-3 alkyl ester of the
carboxylic acid.

27. The compound accordi to Claim 1, which is
(E)-3,5~dihydroxy-7-[4'-phenyl-2'~cyclopropyl-6'-chloro-
quinolin-3'-yl]-hept-6-encid acid, a lactone formed by the
condensation of the carboxylig acid with hydroxy at the

5-position, or a sodium salt o Cl_3 alkyl ester of the

.carboxylic acid.

28, The compound according to Claik 1, which is
(E)-3,5-dihydroxy-7-[4'-phenyl-2'-cy¢lopropyl-6'~methyl-

quinolin-3'~yl]-hept-6~enoic acid, a lactone formed by the
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20

25

‘ester of the ¢

C:' - ( O

- 94 -

ndensation of the carboxylic acid with hydroxy at the

formed by the condensation of the carboxylic acid with
hydroky at thg S5-position, or a sodium salt or Cl—3 alkyl

boxylic acid.

30. The compound\according to Claim 1, which is

(E)-3,5-dihydroxy-Y~{4'-{4''~£flucrophenyl)-2'-(1''-

methylethyl)-6'-methoxy~quinolin-3'-yl]-hept~-6-encic abid,
densation of the carboxylic

th ngébition, or a sodium salt or

e carboxylic acid.

a lactone formed-by t
acid with hydroxy at
C;-3 2@lkyl ester of
3l. The compound accordi m 1, which is
(E)-3,5-dihydroxy~-7~{4'-(4''-Eluorophenyl)~-2'-cyclopropyl~-
6'-methoxy-quinolin-3'-yl]-heptk6~enoic acid, a lactone

formed by the condensation of the\carboxylic acid with

\
hydroxy at the S-position, or a soéﬂrm salt or C,-3 alkyl
ester of the carboxylic acid. )

32. An anti-hyperlipidemia agent contayning the compound

of the formula I as defined in Claim 1. \

'33. An anti-hyperlipoproteinemia agent cont%aining the

compound of the formula I as defined in Clai
34. An anti-atherosclerosis agent containing the compound

of the formula I as defined in Claim 1. \
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N

‘hyperlipoproteinemi

. -9 -

35. A method for redycing hyperlipidemia,
therosclerosis, which comprises
administering an effective amount of the compound of the

formula I as defined in Claim 1.
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15

20

25

C,_g alkyl, C

(1)

6

wherein Rl, R“\R”, R" and R~ are independently hydrogen,

cloalkyl, Cl—3 alkoxy, n-botoxy,

1~-6
i~botoxry, sec-butoXxy, r7r8N- (wherein R’ and R® are

independently hydroden or Cl—3 alkyl), trifluoromethyl,
trifiuoromethoxy, difluoromethoxy, fluore, chloro, broho,
phenyl, phenoxy, benzyloxy, hydroxy, trimethylsilyloxy,

diphenyl-t~butylsilyloxy) 13

19

hydroxymethyl or -O(CHZ)ROR

(wherein R is hydrogen Cy_3 alkyl, and ¢ is 1,2 or

3); or when located at the

each other, Rl and R2, or R

rtho position to

4

N and R® together form

-CH=CH-CH=CH-;: or when locate
1 2

at the ortho position to

and R orm -OC(RlS)(RlG)O

16

each other, R
15

together

(wherein R and R are independently hydrogen or C

1-3
alkyl):; Y is -CH,-, -CH,CH,-, -CH=CH-, —CHZ—CH=CH- or

~CH=CH-CH,-; and Z is -Q-CH,WCH,~C r1?

r

Rt .0 0,:;\
o~
0
7 R
RUT. 0\\\Lﬂfﬂﬁ\\‘
P CO.R"

pis j

or Ox\l"//
i
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- -
« o0

10

15

-alkoxy, fluoro, chloro, br

- 97 -
(wherein is -C(0O)-, -C(OR13)2— or ~CH{OH)-; W is -C(0O)~-,
—C(OR13)2- or —C(Rll)(OH)-; rRM is hydrogen atom or C;_,
alkyl; Rl2 hydrogen or Rl4 (wherein Rl4 is
physiological hydrolyzable alkyl or M (wherein M is NH,,

" sodium, potassium, 1/2 calcium or a hydrate of lower alkyl

amine, di-lower
13

lkyl amine or tri-lower alkyl amine));

two R are independently primary or secondary Cl~6 alkyl;

13 17 18

or twe R™™ together \form -(CH,),- or -(CH,)4; R and R

5

are independently hydkxogen or Ci-3 alkyl; and R™ is

hydrogen, cl~6 alkyl, -3 alkenyl, C3—6 cycloalkyl,

9
—<:j{q{(wherein r? is a B drogen atom, C,_, alkyl, Ci-3
o or trifluoromethyl),
phenyl—(CHz)m— (wherein m is\l,2 or 3),
-(CHz)nCH(CHB)—phenyl or pheny »(CHé)nCH(CH3)~ (wherein n

is 0,1 or 2).
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@@PY o LY
Beclaration, Potwer Bf Attorney and Petition

Page | of 3

WE (1) the undersigned inventoris), hereby declarets) that:
My residence, post office address and <itizenshio are as stated below next to my name,

We (1) beiieve that we are 11am che original, first. and joint : soie: inventor(s) of the subject matter which
is claimed and for which a patent is sought on the invention entirled

QUINOLINE TYPE MEVALONOLACTONES

the specification of which

O is actached hereto.
B was filed on __AUgust 19, 1988 B
07/233,752

Application Serial No.

and amended on

O was filed as PCT international application

Number

on ,

and was amended under PCT Article 19

on iif applicable).

We (1) hereby state that we () have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to above.

We (11 acknowledge the duty 10 disclose informanon material to the examination of this application in
accordance with Section 1.56(a) of Title 37 Code of Federal Regulations.

We (I) hereby claim foreign priority benefits under Section 119 of Title 35 United States Code, of any
foreign applicationis) for patent or inventor's certificate listed below and have also identified below any
fareign application for patent or invenror's cerrificate having a filing date before that of the applicarion on
which priority is claimed: '

Priority
Application No. Country Day/Month/Year Claimed
207224/1987 Japan ‘ 20/8/87 @ Yes O No
15585/1988 Japan 26/1/88 ® Yes O No
Not Yet Allotted Japan 3/8/88 B Yes O No
O Yes O No
Sawai Ex 1002
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Page 20f 3
Declaration

We (1) hereby claim the benefit under Section 120 of Tit!z 35 United States Code, of any United States
ay-plication(s) listed below and, insofar as the subject matter of rach of the rlaimis of this application is not
d‘~closed in the prior United States application in the manner provided by the first paragraph of Section 112
of Title 35 United States Code, We (I) acknowledge the duty ro disclose material informarion as defined in
Section 1.56(a) of Title 37 Code of Federat Regulations, which occurred between the filing dace of the prior
application and the national or PCT international filing date of this application:

Status (pending, patented,
Application Serial No. Filing Date abandoned)

And we (1) hereby appoint Norman F. Oblon, Registration Number 24,618, Stanley P. Fisher, Registra-
tion Number 24,344, Marvin ]. Spivak, Registration Number 24,913, C. Irvin McClelland, Registration
Number 21.124, Gregory J. Maier, Registration Number 25,599, Arthur I. Neustade, Registration Number
24,854, Robert C. Miller, Registration Number 25.357, Richard D. Kelly, Registration Number 27,757,
James D. Hamilton, Registration Number 28,421, Eckhard H. Kuesters, Registration Number 28,870,
Robert T. Pous, Registration Number 29,099, Charles L. Gholz, Registration Number 26,395, Vincent J.
Sunderdick, Registration Number 29,004, William E. Beaumont, Registration Number 30,996 and Steven
B. Kelber, Registration Number 30,073, our (my) attorneys, with full powers of substitution and revoca-
tion, to prosecute this application and to transact all business in the Parent Office connected therewith: and
we (I) hereby request that all correspondence regarding this application be sent to the firm of OBLON,
FISHER, SPIVAK, McCLELLAND & MAIER, P.C., whose Post Office Address is: Crystal Square Five —
Suite 400, 1755 South Jefferson Davis Highway, Arlington, Virginia 22202,

We (1) declare that all statements made herein of our (my) own knowledge are true and that all statements
made on information and belief are believed to be true; and further thac these statements were made with the
knowledge that willful false statements and che 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 issued thereon,

\_/00

Yoshihiro Fujikawa

, Residence: ¥1ssan_Chemical I
NAME OF FIRST SOLE INVENTOR

Chuo Kenkyusho, 722-1, Tsuboi-cho
Funabashi-shi, Chiba-ken, Japan \—\'PK

,-7 P g
AN o .

. m&é,@{{/&_’ N . o

Signature of Inventor / Citizenship:

Post Office Address: Same as_above

October 3, 1988

Dare
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/)/,(j()
Mikio Suzuki g

MTAME OF SECOND JOINT INVENTOR

ki dguhe

Signature of Inventor

October 3, 1988

Date
3.,(;0
Hiroshi Iwasaki
\JAME OF THIRD JOINT INVENTOR

Signature of Inventor

October 3, 1988

Date

4_,0()
Mitsuaki Sakashita

NAME OF FOURTH JOINT INVENTOR

e, !

;
Lol feen s el

; i
Y /-l )
Signarure of Inventor

October 3, 1988

Date .
5 -0
it ra

NAME OF FIFTH JOINT INVENTOR

I3

Signawure of Inventor

October 3, 1988

Date

Pagedof 3
Declaration

Ricidiiice: Nissan Chemir=2l Industrie's“ Led.

Chuo Kenkyusho, 722-!, Tschui-cno

_Funabashi-shi, Chiba-ken, Japan ‘St%
L

Citizenship: JAPAN

Post Offite Address:

same as _above

Residence; Nissan Chemical Industries Ltd.
Chuo Kenkyusho, 722-1, Tsuboi-cho
.Funabashi-shi, Chiba-ken, Japan \& P)(

JAPAN

Citizenship:
Post Office Address:

same as above

Residence: _Nissan Chemical Industries Ltd.
Seibutsukagaku Kenkyusho, 1470

Oaza-shiraocka, Shiraoka-machi P
Minamisaltama-gun, Saitama-ken., Japan X )&

Citizenship: JAPAN

Post Office Address:

same as above

Residence: Nissan Chemical Industries Ltd.
SeibutSulcégaku Kenkyusho, 1470

Qaza~shiraocka, Shiraoka-machi
Minamisai - -

Citizenship: JAPAN

Post Office Address: same_as_above
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lf /883398

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

MAY.
15 13&8E alrrrcaTion oF:
2 1992

& N ORRMALRO FUJIKAWA ET AL : GROUP ART UNIT: 129

SERIAL NUMBER: NEW DIV. APPLN., : EXAMINER: J. RICHTER

FILED: HEREWITH

..

FOR: QUINOLINE TYPE MEVALONOLACTONES

REQUEST FOR PRIORITY UNDER
35 U.8.C. §119 AND THE INTERNATIONAL CONVENTION

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS
WASHINGTON, DC 20231
8IR:
In the matter of the above-identified patent application,
notice is hereby given that applicants claim as priority dates
st 20, 198 26 8, an 8 988 , the filing
dates of the corresponding convention applications filed in JAPAN.

The corresponding convention applications bear Serial Numbers

62-207224, 63-15585 and 63-193606, respectively.

Respectfully submitted,
OBLON, SPIVAK, McCLELLAND,
MAIER & NEUSTADT, P.C.

Norman F. Oblon
tio

en B.” Kelber
Registration No.: 30,,073
Attorneys of Record

Fourth Floor

1755 South Jefferson Davis Highway
Arlington, Virginia 22202
703-521-5940

49-169-0 DIV of 49-168~0 CONT

‘Sawai Ex 1002
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7683398
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /Q

Docket No, 49~166-0 DIV

D Continuation
application under 37 C.F.R. 1.60,

[2 puwisional

of copending prior application Serial No, 07/631,092 , filed on _December dl?; 1990
&8’
YOSHIHIRO FUJIKAWA ET AL

inventor

Quinoline Type Mevalonolactones

of

for

title of invention

1. @ Enclosed is a copy of the prior application as originally filed and an affidavit or declaration verify-
ing it as a true copy.

2. D Small Entity Status of this application has been established by a Verified Statement submitted in
the parent application.

3. @ The filing fee is calculated below:

CLAIMS AS FILED, LESS ANY CLAIMS CANCELLED BY AMENDMENT BELOW

For Numt Numt Basic Fee
filed extra Rate $680 (345)

Total Claims. . ...... S <90 o= x$20(10) = =0-
Independent Claims. . . } -3 = x$72(36) = O~

D Multiple Claim Fee — $220(110} =
Total FilingFee . ............ =$690 |

4. IXI The Commissioner is hereby authorized to charge any fees which may be required for the papers
being filed herewith and for. which no check is enclosed herewith, or credit any overpayment to
Account No. _15:0030 | A duplicate copy of this sheet is enclosed.

5.[ A check in the amount of $ 690.00 is enclosed.,

6. @ Cancel Claims /’{"‘3/

| s [3 Amend the specification by inserting before the first line the sentence: —

3
L )

ot
-

-

_d‘,/

\

_— This is a____ continuation, division, of application Serial No, 07/631,092 ", filed
("' December 19, 1990, which is a continuation of 07/233,752, filed August 19, 19
A .

on

gl mings are enclosed.

E 9. The prior application is assigned to:

1/82
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10, @ The Power of Attorney in the prior application is to: Norman F. Oblon, Reg. No. 24,618; Marvin
J. Spivak, Reg. No. 24,913; C. Irvin McClelland, Reg. No. 21,124; Gregory J. Maier, Reg. No.
25,699; Arthur |. Neustadt, Reg. No. 24,854; Robert C. Miller, Reg. No. 25,357; Richard D. Kelly,
Reg. No. 27,757; James D. Hamilton, Reg. No. 28,421; Eckhard H. Kuesters, Reg. No, 28,870;
Robert T. Pous, Reg. No. 29,099; Charles L. Gholz, Reg. No. 26,395; Vincent J, Sunderdick,
Reg. No. 28,004, William E. Beaumont, Reg. No. 30,996; Steven B. Kelber, Reg. No. 30,073; Stuart
D. Dwork, Reg. No. 31,103; Robert F. Gnuse, Reg. No. 27,295; Jean-Paul Lavalleye, Reg. No.
31,451; William B. Walker, Reg. No. 22,498; Timothy R. Schwartz, Reg. No. 32,171; and John
H.O. Clarke, Reg. No. 17,373, all of OBLON, SPIVAK, McCLELLAND, MAIER & NEUSTADT,

P.C. 55 Jefferson Davis Highway, Arlington, Virginia 22202.

a. @ The power appears in the original papers of the prior application. (Copy Attached)

b. D Since the power does not appear in the original papers, a copy of the power in the prior
application is enclosed.

c. D Recognize as associate attorney and address all future communications to:

name, registration number and pddrass

11, El A Preliminary Amendment is enclosed.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,
MAIER & NEUSTADT, P.C.

‘ / Norman F. Oblo

Attorney of Record
Registration No, 35,618

Steven B. Kelber
Registration No. 30,073

FOURTH FLOOR

1755 JEFFERSON DAVIS HIGHWAY !\
ARLINGTON, VIRGINIA 22202 \
5940 R
{703) 521-59 / Y' B
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/883398

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Docket No. __49~-168-0 DIV

X ISSIONER OF PATENTS & TRADEMARKS
J20231

RSt for filing a

application under 37 C.F,R. 1.60,

[ pivisional

of copending prior application Serial No. 07/631,092 , filed on _December :9’ 1990
ate
of YOSHIHEIRO FUJIKAWA ET AL

inventor
for Quinoline Type Mevalonolactones

title of invention

1. @ Enclosed is a copy of the prior application as originally filed and an affidavit or declaration verify- ,
ing it as a true copy.

2. | Small Entity Status of this application has been established by a Verified Statement submitted in
the parent application.

3. @ The filing fee is calculated below:
CLAIMS AS FILED, LESS ANY CLAIMS CANCELLED BY AMENDMENT BELOW

For Number Number Basic Fes

filed extra Rate $690 (345)
Total Claims. . .. .. .. 5 20 = x$20(10) = ~0-
Independent Claims. . . 1 -3 = x$72(36) = —O-

D Multiple Claim Fee — $220(110) =

Total FilingFee............. =$690

4, The Commissioner is hereby authorized to charge any fees which may be required for the papers
being filed herewith and for which no check is enclosed herewith, or credit any overpayment to
Account No. _15:0030 | A duplicate copy of this sheet is enclosed.

5.3 A check in the amount of § ___690.00 is enclosed.
3
6. [X] cancel Claims 4T-4y

7. [3 Amend the specification by inserting before the first line the sentence: —

This is a — continuation, > division, of application Serial No, 07/631,092 *_, filed
on .. December 19, 1990, which is a continuation of 07/233,752, filed August 1%, 1988

—

8. New Drawings are enclosed.

9. D The prior application is assigned to:

1/92
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). LE Thhe Power of Attorney in the prior application is to: Norman. F. Oblon, Red. No. 24,618; Marvin
-~ J. Spivak, Reg. No. 24,913: C. Irvin McClelland, Reg. No. 21,124; Gregory J. Maier, Reg. No.
25,599; Arthur |. Neustadt, Reg. No. 24,854; Robert C. Miller, Reg. No. 25,357; Richard D. Kelly,
Reg. No. 27,757; James D, Hamilton, Reg. No. 28,421; Eckhard H. Kuesters, Reg. No. 28,870;
Robert T. Pous, Reg. No. 29,099; Charles L. Gholz, Reg. No. 26,395; Vincent J. Sunderdick,
Rea. No. 29,004 William E, Beaumont, Reg. No. 30,996; Steven B. Kelber, Reg. No. 30,073; Stuart
D. Dwork, Reg. No. 31,103; Robert F. Gnuse, Reg. No. 27,295; Jean-Paul Lavalleye, Reg. No.
31,451; William B. Walker, Reg. No. 22,498; Timothy R. Schwartz, Reg. No. 32,171; and John
H.Q. Clarke, Reg. No. 17,373, ail of OBLON, SPIVAK, McCLELLAND, MAIER & NEUSTADT,

P.C., Fourth Floor, 1755 Jefferson Davis Highway, Arlington, Virginia 22202.

a. @ The power appears in the original papers of the prior application. (Copy Attached)

m
n. L Since the power does not appear in the original papers, a copy of the power in the prior
application is enclosed.

(5 D Recognize as associate attorney and address ail future communications to:

name, registration numper and acoress

"1, @A Preliminary Amendment is enclosed.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,
MAIER & NEUSTADT, P.C.

Norman F. Oblo
Attorney of Record
Registration No, 35,618

Steven B. Kelber
Registration No. 30,073

=JURTH FLOOR
V65 JEFFERSON DAVIS HIGHWAY
ARLINGTON, VIRGINIA 22202

iN31521-5940
11/91
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17883398,
N \

MAY, ©

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF:

YOSHIHIRO FUJIKAWA ET AL GROUP ART UNIT: 129

SERIAL NUMBER: NEW DIVISIONAL EXAMINER: RICHTER

FILED: HEREWITH 2
FOR: QUINOLINE TYPE MEVALONOLACTONES

PRELIMTNARY AMENDMENT

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS
WASHINGTON, DC 20231

SIR:
In advance of prosecution of the above-captioned patent
application, entry of the following amendments is respectfully

requested.

IN THE CLATMS:

Please cancel Claims 41-45 and insert new Claims 46-50.
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e e 1 ——

\ {
) g
\) 2 o A compound of the formula,

™)

) %\c\»the formula A as defined in c1aim/j46’.
;9) 4P

40 S

\‘B} Q/ @ An anti-hyperlieinemia agent containing the

[Aa]

7= ~CII(OH) -CHa-CIICOH)-CH.-CO00 - 1/2Ca .

C""':ég."""'— An anti-hyperlipidemia agéeﬁ conta

compound of the fo

B

defined in Claim Z}%

%\-m\ﬂ‘— oZ/ "

| 5
ﬁ/ A method for reducing hyperlipidemia,

hyperlipoproteinemia or atherosclerosis, which comprises

administering an effeftive amount of the compound of formula A as

(J{‘ defined in Claim4¢, --
e — "
({‘Tpn T

,___,-/—‘————_- . e it so—
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Claims 41-45 have been cancelled in favor of new Claims 46-50

in order to more clearly define the invention.

Upon entry, the claims are believed to be in conformance with

the requirements of Title 35, and in condition for examination on

the merits.

Rule 132 Declaration of Masaki

The same is respectfully requested, in light of the

Kitahara submitted herewith.

Applicants are submitting at this time an unexecuted Declaration,

an executed Declaration will be submitted when available.

Fourth Floor

1755 South Jefferson Davis Highway
Arlington, Virginia 22202
703-521-5940

Respectfully submitted,
OBLON, SPIVAK, McCLELLAND,

MAIE NEUSTAD P.C.

an F. Oblon
Registration No.: 24,618
Steven B. Kelber
Registration No.: 30,073

Attorneys of Record
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11/883398

N THE UNITED STATES PATENT & TRADEMARK OFFICE

IN RE APPLICATION OF: :

YOSHIHIRO FUJIKAWA ET AL : GROUP ART UNIT: 129
DIVISIONAL APPLICATION : EXAMINER: J. RICHTER
DIVIDED FROM

SERIAL NO.: 07/631,092 :

FOR: QUINOLINE TYPE MEVALONOLACTONES
TION R FR 1.132

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS
WASHINGTON, D.C. 20231
SIR:

I, Masaki Kitahara, do hereby declare and state that:

1. I am a named co-inventor in the above-captioned patent
application, an employee of Nissan Chemical Industries, Limited,
and a citizen and resident of Japan.

2, I am familiar with the above~captioned patent
application, and Claims presented by Divisional Application.

3. To demonstrate the unobvious superiority of the subject
matter claimed therein, comparative tests were conducted,
demonstrating the importance and unobvioﬁs superiority conferred
on these compounds by the selection of the cyclopropyl (c~-Pr)

substituent. These are described as follows:

Sawai Ex 1002
Page 117 of 266



MISSING PAGE(S)
FROM THE U.S. PATENT OFFICE
OFFICIAL FILE WRAPPER

04 . A 09[‘ Declarabion

] “ B
(su_ epeculed cory oft Ol W/ e #7)
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3

Data was obtained with regard to the following compound

having the formula:

C00 - 1/2Ca
ol

CIQL,,

TEST METHOD

Test A Test B

Ccmpound R Evaluation Evaluation
Compound cyclopropyl 4.4 x 10°° 35.0 x 107
of this (c=Pr)

Invention

Reference isopropyl 23.0 x 1077 105 x 107?
Compound (i-Pr)

Test A. Inhibition of cholesterol

biosynthesis from acetate in vitro

This test was carried out as described on pages 28-29 of the

specification. The above numerical values indicate IC;, (molar

concentration).
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4

Test B: Inhibition of cholesterol

biosynthesis in culture cells

This test was carried out as described on pages 29 to 30 of
the specification. The above numerical values indicate IC;

(moclar concentration).

4. Based on the data reported above, it can be determined
that the compound of this invention exhibits uncbvious
superiority, and in particular, sharply enhanced inhibition of
cholesterol biosynthesis, in vitro, and culture cell, when
compared with the referenced compound of the prior art, and
compounds having an identical structure save for the selection of
cyclopropyl, as opposed to isopropyl substituent, for R°. This
enhanced activity could not be predicted on the basis of
structure, or information available to those of ordinary skill in

the art as of the effective filing date of this application.
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5
All statements made herein of my own knowledge are
true, and all statements made on information and bkelief are
believed true. I am aware that willful false statements and the
like are punishable by fine, imprisonment or both, 18 U.S.C.
§1001, and that such willful false statements may jeopardize the

validity of the above~captioned patent application and any patent

issuing thereon.

FURTHER, I SAYETH NOT.

Date Masaki Kitahara
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ON, SPIVAK, MCOLELLAND, MATER & NEUSTADT, P.C.
ATTORNEYS AT Law

:2::;:"4".35\' - FOURTH FLOOR PATENT, TRADEMARK AND COPYRIGHT LAW
ropleioletlnyd s ; R 1755 JEFFERSON DAVIS HIGHWAY AND RELATED FEDERAL AND ITG LITIGATION
GREGOAY J. MAIY .
ARTHUR [, NKUB! S moucH ARLINGTON, VIRGINIA 22202 U.S, A, WEST COAST OFFICE
ROBERT . MILLE ™Y O —_— RGRI THE ALAMEDA, SUITE 110
RICHARD D, KELLY O
JAMES O, HAMILTON TR EGRAVYHR 0. vASTINE, PH.D.* TELEPHONE SAN JOBK, CALIFORNIA OE IR0
CCKHARD H. KUESTE et N TELEPHONK
ROBERT 7, POUS PHEN O, BAXTER, PH.D.* (703) 52i~4500
DAVID J. KERA ROMKAT W, HAHL, PH.D.* FACSIMILE (408) 343-3890
CHARLES L, QHOWL RICHARD L. CHINN, PH,D,* ‘
ANGENT 48U : o - CHUNN e (703) 486-2347 tacamiLe
WILLIAM K. BEAUMONT JAMER A, LIBEHORA® TE (408) Jan-3808
STEIVEN B, KILAER® ANDREW O, FORTNEY, PH. 0. LEX —
STUART D, OWORK MARC R. LABGOLD, PH.D.4 248855 ORAT UR *BAR MEMBEZREHIP OTHER THAN VIRGINIA
ROBEAT F, GNUSE RICHARD A, NEIFELD, PH.5.*
JEAN-PAUL LAVALLEYE, #H.D. RICHARD T. PETERSON, PH. D, : PREVIATERLO PATENT AGENT
JEPYREY H, KAUFMAN 4. DEREK MABON, PH, D,*
BRIAN . ANDERSON KENNEYH O, WELLS
ROSERTA 8, BREN® xanen 1. krussn, pH.0.0 Docket s i
ROSEATA S, Saty”) oc No.:s 49-168-0 DIV
YIMGTHY R, BCHWANTX, PH. D, OF COUNSEL
RIGHARD W. STERN® MILTON BTERMAN®
JOHN M. WEBER BAMULL H. SLECH®
JOHN O, TRESANSKY®
DAVIC A, NOVAIB ALTON D, ROLLINS
LINDA M. DWYER® JOMN H.Q, CLARKK®

HON. COMMISSIONER OF PATENTS AND TRADEMARKS L
WASHINGTON, D.C. 20231

021 ¢nNoYd
G2 :1iWY 22 NNr 26

IN RE APPLICATION OF:
YOSHIHIRA FUJIKAWA ET AL
SERIAL NUMBER: 07/883,398
FILED: MAY 15, 1992

FOR: QUINOLINE TYPE MEVALONOLACTONES

GROUP ART UNIT: 29—
EXAMINER: RICHTER

SIR:

Attached hereto for filing are the following papers:

PRELIMINARY AMENDMENT, EXECUTED DECLARATION OF KITAHARA

Our check in the amount of $__-0- is attached covering any
required fees. In the event any variance exists between the amount
enclosed and the Patent Office charges for filing the above-noted
documents, including any fees required under 37 CFR 1.136 for any
necessary Extension of Time to make the filing of the attached
documents timely, please charge or credit the difference to our
Deposit Account No. 15-0030. Further, if these papers are not
considered timely filed, then a petition is hereby made under 37
C.F.R. 1.136 for the necessary extension of time. A duplicate copy
of this sheet is enclosed.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,
MAIER 3 Dl

N .
Registration No.: 24,618

Steven B. Kelber
Registration No.: 30,073
Attorneys of Record
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49-168~0 DIV

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF:
YOSHIHIRA FUJIKAWA ET AL
SERIAL NUMBER: 07/883,398
FILED: MAY 15, 1992

FOR:

PRELIMINARY AMENDMENT

HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS

WASHINGTON, DC 20231

SIR:

H

QUINOLINE TYPE MEVALONOLACTONES

GROUP ART UNIT: 129

EXAMINER: RICHTER

V.
¥ ~N
: &
N g %
: o N
: N
- -0
: -
’.J
i By =2
= [ alie) —
w
5

Prior to examination on the merits in the above~captioned

patent application, entry of

respectfully requested.

IN THE CLAIMS:

Please cancel Claims /I-/Zij/.

the

following amendments is

Sawai Ex 1002
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2
Please renumber Claims 46-50 submitted in the Preliminary
Amendment of May 15, 1992 as Claims 36-40,.

REMARKS :

Entry and consideration of the above amendments, together with
the executed Declaration of Kitahara, submitted herewith, is
respectfully requested prior to the examination on the merits.

This application is a divisional application, the immediate
parent application being U.S. Application Serial No. 631,092, a
continuation of U.S. Application Serial No. 233,752. In filing the
application, a Preliminary Amendment was filed which inadvertently
sought to cancel Claims 41-45 (never presented in this application)
and insert new Claims 46-50. In fact, of course, applicants
intended, and undersigned Counsel respectfully requests, that
Claims 1-35 be cancelled. Further, the claims identified as 46-50
in the Preliminary Amendment of May 15, 1992 should be correctly
renumbered as Claims 36-40. The claims cancelled and added by the
May 15, 1992 Preliminary Amendment were inadvertently misnumbered,
based on the status of claims in the parent application. Any
inconvenience is regretted.

Submitted herewith is the executed Declaration of Kitahara,

Sawai Ex 1002
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3

identical to the unexecuted Declaration submitted with the
divisional application filing on May 15, 1992. The Declaration
clearly demonstrates that the subject matter of the Count of
Interference exhibits unobviously superior biocactivity, when
compared with the closest isomeric form. Indeed, the IC,, values
obtained for both evaluation methods reported in the Declaration
are 4-5 fold superior to the isomeric form, something that could
not have been predicted on the basis of the structure alone, given
the information available to those of ordinary skill in the art as
of the effective filing date of the application.  See the
Declaration, paragraph 4,

Accordingly, examination and allowance of the claims
originally presented in the Preliminary Amendment and numbered 46-
50, properly numbered 36~40, is respectfully requested.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,

orman F. Oblon
Registration No.: 24,618

Steven B. Kelber
Registration No.: 30,073
Attorneys of Record
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IN RE APPLICATION OF:

YOSHIHIRO FUJIKAWA ET AL

DIVISIONAL APPLICATION DIVIDED FROM
SERIAL NO.:

GROUP ART UNIT:
\_" .
2 W
07/631,092 3 L e &
- R
:  EXAMINER: =
-
- =
FOR:  QUINOLINE TYPE MEVALONOLACTONES ; R =
y w
3 -
DECLARATION UNDER 37 CFR 1.132 '
HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS
WASHINGTON, D.C. 20231
S5IR:

I, Masaki Kitahara, do hereby declare and state
that:

1. I am a named co-inventor in the above-capticned
patent application, an employee of Nissan Chemical

Industries, Limited, and a citizen and resident of Japan,
2.

I am familiar with the above-captioned patent
application, and Claims presented by Divisional
Application.

3. To demonstrate the unobvious superiority of the
subject matter claimed therein, comparative tests were

conducted, demonstrating the importance and uncbvious

superiority conferred on these compounds by the selection
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- of the cyclopropyl (c-Pr) substituent. These are
described as follows:
Data was obtained with regard to the following

compound having the formula:

.C00 + 1/2Ca -

TEST METHOD

Test A Test B

Compound R5 Evaluation ~ Evaluation
Compound cyclopropyl 4,4 x 10-9 35.0 x 10-9
of this (c-Pr)
Invention
Reference isopropyl 23.0 x 10-? 105 x 10-9
Compound (i-Pr)

Test A: Inhibition of cholesterol

biosynthesgsis from acetate in vitro

This test was carried out as described on pages
28-29 of the specification. The above numerical values

indicate ICsp (molar concentration).

* Sawai Ex 1002
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Test B: Inhibition of cholesterol

biosynthesis in culture cells

This test was carried out as described on pages 29
to 30 of the specification. The above numerical values

indicate ICsp (molar concentration).

4. Based on the data reported above, it can be
determined that the compound of this invention exhibits
unobvious superiority, and in particular, sharply enhanced
inhibition of cholesterol biosynthesis, in vitro, and
culture cell, when compared with the referenced compound
of the prior art, and compounds having an identical
structure save for the selection of cyclopropyl, as
opposed to isopropyl substituent, for R5. This enhanced
activity could not be predicted on the basis of structure,
or information available to those of ordinary skill in the

art as of the effective filing date of this application.
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All statements made herein of my own knowledge are
true, and all statements made on information and belief
are believed true. I am aware that willful false
statements and the like are punishable by fi.ne',
imprisonment or both, 18 U.S.C. §1001, and that such
willful false statements may jeopardize the validity of
the above-captioned patent application and any patent

issuing thereon.

PURTHER, I SAYETH NOT,

May 25, 1992 Aasales jd'éelﬂw

Date Masaki Kitahara
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UNITED STATES UEPARTMENT OF COMMERCE
Patent and Trademark Office

= Addrens : COMMISSIONER OF PATENTS ANO TRADEMARKS
07/883,398  05/15/92  VUJIKAWA aehington, .C. 2023 LY iGis G

SERIALNUMBER | FILNG DATE | FIRST nmco INVENTCK Tnmauev DOCKET NC

g ol Tty
RICHTER,J wﬂ'_"“

OBLON, SPIVAK, MC CLELLANID,

[ e et e e e i s

MATER & NEUSTADT | EXAMINER
4TH FLR., 1755 JEFFLRSQMN DAVIZ HWY.
ARLINGTON, VA 22202 L201
[ ARTUNIT | PAPER NUMBER
O 287
DATE MAILED:
This Is @ communication from the examiner in charge of yeur app' uae:
COMMISSIONER OF PATENTS AND TRADEMARKS
m application has been examined [J Responsive to communicationfiledon [ This action is made finl,

A shortened statutory perlod for response to this action Is set to explre_g__. month(s), .——_____ days from the date of this letter.
Failure to respond within the period for response will cause the application to become abandoned, 35U.5.C. 133

Partl THE FOLLOWING ATTACHMENT(S) ARE PART OF THIS ACTION:

1. [J Notice of References Cited by Examiner, PTO-892, 2. [J Notice re Patent Drawing, PTO-248.
3. [J Notice of Art Cited by Applicant, PTO-1449; 4, [J Notice of informat Patent Application, Form PTO-152.
5. [J Information on How to Effect Drawing Changes, PTQ-1474, s. O

Partll SUMMARY OF ACTION

1. DCams ’gé’“‘l"o

Of the above, claims are withdrawn from conglderation,

are pending in the application.

2 {J ciaims have been cancslted.

L5 m/cmlmaaé #O are allowed.
4, [¥Ciaims 3 7"’ gq are rejected.

s, {J Claims are objected to.

s. [J ciams are subject to restriction or etection requirement.

7. O This application has been flled with informal drawings under 37 C.F.R, 1.85 which are acceptable for examination purposes.
8, O Formal drawings are required In response te this Office action.

9. [J Tne corrected or substitute drawings have been received on . Under 37 C.F.R. 1.84 thege drawings
are ] acceptable.[J not acceptable (see explanation or Notice re Patent Drawing, PTO-948).

10. [J The proposed additional or substitute sheet(s) of drawings, filedon._______ _has (have) been O approved by the
examiner. {J disapproved by the examiner (see explanation).

11. [0 The proposed drawing correction, filad on has been [J approved. [J disapproved (see explanation).

12 B/Acxnowledgmem 8 made of the claim for priority under U.S.C. 118, The certified copy has L] been recelved "ot been recelved

O tbeen filed in parent application, serlal no. ; fited on

13. 3 Sincethis application appears to be In condition for allowance except for formal matters, prosecution as to the merits is closed in
accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213.

1. [J other

EXAMINER'S ACTION
PTOL-326 (Rev. 9-89)
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Serial No. 07/883,398 -2~

Art unit 1201

The Abstract of the Disclosure is objected to because of
undue length. Correction is required. See M.P.E.P. § 608.01(b).

Applicant is reminded of the proper language and format of
an Abstract of the Disclosure.

The abstract should be in narrative form and generally
limited to a single paragraph on a separate sheet within the
range of 50 to 250 words. It is important that the abstract not
exceed 250 words in length since the space provided for the
abstract on the computer tape used by the printer is limited.
The form and legal phraseology often used in patent claims, such
as "means" and "“said", should be avoided. The abstract should
describe the disclosure sufficiently to assist readers in
deciding whether there is a need for consulting the full patent
text for details.

The language should be clear and concise and should not
repeat information given in the title. It should avoid using
phrases which can be implied, such as, "The disclosure concerns,"
"The disclosure defined by this invention," "The disclosure
describes," etc.

Pages 27, 32 and 41 of the specification are missing.
Replacement copies are required. They must be accompanied by a
statement that they contain no new matter.

Claims 37-39 are rejected under 35 U.S.C. § 112, second
paragraph, as being indefinite for failing to particularly point
out and distinctly claim the subject matter which applicant
regards as the invention. The term, "agent", renderiss: the
claims indefinite. Likewise, the term "containing" is open

ended, leaving the claim open to the inclusion of unrecited

ingredients, even in major amounts.
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Serial No. 07/883,398 -3=

Art Unit 1201

Any inguiry concerning this communication or earlier
communications from the examiner should be directed to Examiner
Richter whose telephone number is (703) 308-4532,

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.

Richter: ach 1*“NNHK}"ER
September 22, 1992 PRIMARY EXAMINER
GROUP 120
j@s?@b@ Ll
o ..Sav.vai E;I(“).OZ
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OBLON, SPIVAK, MCCLELLAND, MAIER & NEUSTADT, P.C.

NORMAN F. OBLON
MARVIN J. SPIVAK
C. IAVIN MCCLELLAND
GREGORY J, NAILA
ARTHUR I, NEUSTADTY
RODERT C. MILLER
RICHARD D, KELLY
JAMES D. HAMILTON
ELCRHARD H, KUTSTERR
ASawmr 1, FOUS
DAVIO J. KERA
CHARLES L. OHOW2
VINCENT J. SUNDERDICK®
WILLIAM E. BEAUMDNT
STELVEN B. KELOBLR®
BTUART D. OWONK
ROBLAT r, OHUBET
JEAN-PAUL LAVALLEYE, PH.D.
JEFFRLY H, KAUFMAN
BNIAN D. ANDERSON®
ROBCRTA 3. BREN
WILLIAM 8. WALKER"
YIMOTHY R. BCHWARTZ, PM, D,
RICHAAD n. sTERAN®
JOMN H. WEBIR

CARL &, BCHLIER
OENNIS R, DALLY
BTLVEN P, w:mnoucu
P. JAY HINES"

JOSEPH T, LEONL®
FREDLRICK D, VASTINE,
MURRAY TILLMAN® b
STEPHEN 0. BAXTCA, AH| Y
AONKAT W, HAML, PH, 0.t H |
RICHARD L. CHINN, PH, 0, f)
BURINDEN BACHAR®
JAMES A. LISEHORA®
ANDREW D. FORTNEY, PH,'D,
MARC R, LABGOLD, PH.D.*
RICHARD A. NEIFELO, PH,D,*
RICHARD T. PETEABON, PH,D.*
J. DEREH MARON, 81, 0.*
HENNEYH 0. WELLS®
KAREN 1, KRUPEN, PH, D.*
JAMES J, KULBABKI®

ANOREW B. GRIPFIS®

OF COUNBEL
MILTON STERMAN®
SAMUEL H, BLECH®
JOMN O, TRESANSKY"
ALTYON 0. ROLLINS
JOMN M.0. CLARRE®

QAVIU A. NOVAIB
MAATIN M. ZOLTICR

Docket Number:

ATTORNEYS AT LAw
FOURTH FLOOR

PATENT, TRAOCMARK AND COPTRIGHT LAW
FERSQN DAVIS H'GHWAY AND AELATED FEDERAL AND ITC LITICATION
D ——

WEST COAST OFFICE
2021 THE ALAMEDA. SUITE 110

BAN JOSK, CALIFORNIA 98|28

TEIEPHONT
" ACSIMILE t40B) 348-3800
3) 486-2347 FACSIMILE

(408] JaB- 380
TELEX 48:350p

248885 OPAT UR

"BAR MCMBEASHIP OTHLR THAN VIRGINIA
“REQISTCALD PATENT AQKNY

49~168-0 DIV

! 2
FaTs
LR R
HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS =3 o
WASHINGTON, D,C, 20231 ti .
V w -
IN RE APPLICATION OF: : e }f
YOSHIRA FUJIKAWA ET AL : GROUP ART UNIT : 1201 O
SERIAL NUMBER: 07/883,398 s o, Tig
FILING DATE: MAY 15, 1992 H EXAMINER: RICHTER W @
FOR: QUINOLINE TYPE :
MEVALONOLACTONES H -
8ir: : ~:
Attached hereto for filing are the following papers: O
Amendment (with copies of pages 27, 32 and 41 v oosk
of the gpecification as originally filed «o=
and a new Absiract of the Disclosure) o
=3

A check in the amount of § .00 is attached covering any required fees.
In the event any variance exists between the amount enclosed and the Patent Office
charges for filing the above-noted documents, including any fees required under 37
CFR 1.136 for any necessary extension of time to make the filing of thg attached
documents timely, please charge or credit the difference to our Deposit Account
Number 15-0030. Further, if these papers are not considered timely filed, then a
petition is hereby made under 37 CFR 1.136 for the necessary extension of time. A
duplicate copy of this paper ig enclosed.

OBLON, BPIVAKR, McCLELLAND,
MAIER & NEUSTADT, P.C.

(P

“Norman F. Oblon
Registration Number 24,618

Fourth Floor

1755 Jefferson Davis n:.ghway
Arlington, irgzn a 22
(703) "521~-594

even B. Kelber
Rggistration Number 30,073

Attorneys of Record
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DOCKET NUMBER: 49-168-0 DI

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /4%5;6%%?%51/

IN RE APPLICATION OF: :

;ﬁf?mﬁo,
YOSHIRA FUJIKAWA ET AL g-%%“ &

GROUP ART UNIT: 1201
a0y
SERIAL NUMBER: 07/883,398 '3 ,

FILED: MAY 15, 1992 EXAMINER: RICHTER

FOR: QUINOLINE TYPE e .

MEVALONOLACTONES LR
L® ]
AMENDMENT Vot
HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS =

WASHINGTON, D. C. 20231

8ir:
Responsive to the outstanding Office Action of September 24,

1992, entry of the following amendments is respectfully requested.

IN THE CLAIMS:

Please cancel Clainfs 37-39.

REMHARKSE
Claims 36 and 40 remaining pending upon entry of the above
amendments. These claims have been allowed,and the Examiner's
indication of the same is deeply appreciated.
A Submitted herewith please find copies of pages 27, 32 and 41

of the specification as originally filed. As these pages are
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identical to the pages of the application as originally filed, no
new matter is contained therein, Substitution of the Abstract set
forth on the attached page, for the Abstract of the disclosure as
originally filed, is respectfully requested. This is believed to
meet the Examiner's objection to the Abstract.

As the sole claims pending, 36 and 40, have been previously
allowed, and the Examiner's objections to the specification and
disclosure have been met, allowance of this case is respectfully

regquested.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,

unn:?f Nn7mﬁ, P. C.

Norman ¥F. Oblon
Registration Number 24,618

Steven B. Kelber
Registration Number 30,073

Attorneys of Record

Fourth Floor

1755 Jefferson Davis Highway
Arlington, Virginia 22202
{703) 521-5940
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{a]

2 = -CH(OH)~CH,-CH(OH)-CH,-COO0 - %Ca have HMG - CoA
inhibiting effects, making them useful as inhibitors of cholesterol
biosynthesis. The compound may be prepared as a pharmaceutical for

reducing hyperlipidemia, hyperlipoproteinemia or atherosclerosis.

Sawai Ex 1002
Page 136 of 266



UNITED STATES DEPARTMENT OF COMMERCE
Patent and Tradamark Office

Addrees: COMMISBIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 2023

SERIAL NUMBER |  FILING DATE | FIRST NAMED APPLICANT | ATTORNEY DOCKET NO.
07/583,398 05/15/92 FUJIKAWA Y 49-168-0-DIV
' EXAMINER i
r E RICHTER:J
DBLON. SPIVAK, MC CLELLAND,
MATER % NEUSTADT ART UNIT | PAPER NUMBER
4TH FLR., 1735 JEFFERSON DAVIS HWY.
ARLINGTON, VA 22202 1201 t]
DATE MAILED: :
02/24/93

Please find below a communication from the EXAMINER in charge of this application.

Commissionsr of Patents.

All claims are allowable. However, due to a potential
interference, ex parte prosecution is SUSPENDED FOR A PERIOD OF
SIX MONTHS FROM THE DATE OF THIS LETTER.

Upon expiration of the.period of suspension, applicant
should make an inquiry as to the status of the application.

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to examiner
Richter whose telephone number is (703) 308-4532.

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.

ANN RICHTER
pJgHmv EXAMINER
RO

Richter:1b
February 22, 1993

120

VT
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UNITED STATES DE. .RTMENT OF COMMERCE
Patent and Trademark Office

Address : COMMISSIONER OF PATENTS ANO TRADEMARKS
Washington. 0.C. 20231

L

SERIAL NUMBER [ FILING DATE | FIRST NAMED APPLICANT | ATTORNEY DOCKET NO.

I o Ta? LT QS AL E Ly LT R %2 SRR 00 S 1K

r I cpa e PXEMINER
eI

DGO L SETIVAR . M CLELLAND, =

MAIER & NEUSTADT ART UN | paPeR NUMBER

2T FLR., 1755 JEFFERSDH LAY IS Hwy. ¢

ST MGTON, WV o0 1o

L Y METN, VA =1 T

,‘l."lru i'_‘- }

Please find below a communication from the EXAMINER in charge of this application.

Commissioner of Patents.

Action in this application is further suspended for six months
from the date of this letter due to a possible interference.

Upon expiration of the period of suspension, applicants should
again make an inquiry as to the status of the application.
Manual of Patent Examining Procedure Section 709; 37 C.F.R. 1.103.

_Jii_w.f%—
John F. Terapane

Director, Group 1200
Organic Chemistry

AN tneve @Ay

1.Pa1ent Application File Copy
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UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS

#renes of Washington, D.C. 20231
SERIALNUMBER | FILING DATE | FIRST NAMED APPLICANT "] ATTORNEY DOCKET NO.
g2 EUILEAWA X 49-168-0-DIV

I R PR P ]

M CLELLAND.

SELON. SPIVAEK,
MAIER % NEUSTADT

4TH FLR., 1755 JEFFERSOMN DAVIS HWY.
l_f—"aF\"r_INEi'rf.lN, VA TR

pLr A A

-

-

SPR1NGEESaMiNER

ARTUNIT | PAPER NUMBER

il 9

DATE MAILED: s
o/ 13/9%

Please find below a communication from the EXAMINER In charge of this application.

Commissioner of Patents

Action in this application is further suspended for six months
from the date of this letter due to a possible interference.

Upon expiration of the period of suspension,

applicants should

again make an inquiry as to the status of the application.
Manual of Patent Examining Procedure Section 709; 37 CFR 1.103.

WU/¢ ;,wﬁut_,

Richard V. Fisher, Director
Patent Examining Group 1200
organic Chemistry

PTOL-90 (Rev. 6/84)

1 - PATIENT APPLICATION FiLE COPY
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FAAY
. W . | UNITED STATES DEPARTMENT OF COMMERCE
x@ Patent and Trademark Office
off Address: COMMISSIONER OF PATENTS AND TRADEMARKS
*rn Washington, D.C. 20231
SERJIAL NUMBER r FILING DATE I FIRST NAMED APPLICANT I ATTORNEY DOCKET NO.

I P o T R
s s G g AR / 7 AT S
AT A HIT WA S B R SPT i :

- T EXAMINER
ARTUNIT | PAPER NUMBER

1 1O

-J DATE MAILED:

S AN R
.”'i.- L. PRES TR B8 RAOUE

.:ADW

R A

Please find below a communication from the EXAMINER in charge of this application.

-

Commissioner of Patents

Action in this application is further suspended for six months
from the date of this letter due to a possible interference.

Upon expiration of the period of suspension, applicants should
again make an inguiry as to the status of the application.
Manual of Patent Examining Procedure Section 70¢%; 37 CFR 1.103.

Lol o) Foudan

Richard V. Fisher, Director
Patent Examining Group 1200
Organic Chemistry

PTOL-90 (Rev. 6/84;
( ) 1-PATENT APPI ICATION FIt F oY

Sawai Ex 1002
Page 140 of 266



UNITED STATES DEPARTMENT OF COMMERCE
Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

SERIAL NUMBER I FILING DATE l FIRST NAMED APPLICANT I ATTORNEY DOCKET NO.
A I 1 P e ETIEYTE T Y D A W TN A R i
- |—' ——I cepmi g psp ESAYINER
L /e

CELON. SPIVAER, MC CLELLANT,
MAIER % NELUSTADT
d4TH FLR., 175% JEFFERSON DAVIS MW,

L ARLINGTON, VA 220z Py o

ART UNIT | PAPER NUMBER

g7 1S/ 96

Please find below a communication from the EXAMINER in charge of this application.

- Commissloner of Patents

L

DTN 60 Mau &MAY 1-PATENT APPLICATION FILE COPY
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,,ww\h UNITED STATES &, ARTMENT OF COMMERCE
4 Patent and Trademark Office

"’mu‘j Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231
SERIAL NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NO.
r 1
I EXAMINER
l ART UNIT ] PAPER NUMBER
1
L J o\\
DATE MAILED: /,

/

Please find below a communication from the EXAMINER in charge of this application.

Commissioner of Patents.

Action in this application is further suspended for six months from the
date of this letter due to a possible interference.

Upon expiration of the period of suspension, applicants should again

make an inquiry as to the status of the application. Manual of Patent
Examining Procedure Section 709; 37 CFR 1.103.

"Bt Aot

Richard V. Fisher, Director
Patent Examining Group 1200
Organic Chemistry

SUBSTITUTE PTOL-80
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REATLY
-DOCKET? %. 0049-0168-0 DIV

Yoshihiro FUJIKAWA, et al. : GROUP: 1201
SERIAL, NUMBER: 07/883,398 : EXAMINER: Springer
FILED: May 15, 1992

FOR: QUINOLINE TYPE MEVALONCLACTONES

STATUS REQUEST

Honorable Commissioner of Patents & Trademarks
Washington, D.C. 20231

SIR:
The undersigned respectfully requests the status of the

above-captioned application.

Respectfully submitted,

OBLON, SPIVAK, McCLELLAND,
MAIER & NEUSTADT, P.C.

No¥man E< Oblon
Attorney of Record
Registration No. 24,618
Hobeo & Gnuse

1755 Jefferson Davis Highway Registraiiton Number 27,295

Suite 400

Arlington, Virginia 22202

(703) 413-3000
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UNITED STATES DEPARTMENT OF COMMERCE

Patent and Trademark Office

Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

{  APPLICATION NUMBER FILING DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NO.
O1]3%3, :ae shsiaz &3\ Kawoan da& 49 R0V
{ - EXAMINER
STOQyoN ), L
| ART UNIT | PaERNUMBER |
iz 13
DATE MAILED:
INTERVIEW SUMMARY
All participants (appllcan.t'. appllgam'a representative, PTO personnel):
(M. X 3_ Mo, T.SWQL\\\A&
@_Mc. Mo\Sv\o\m (4)__&C.Muhb¥%:_—
Date of Interview. % Z—E\’ \"{Q‘Z ® L“\”“"'\ L Seckon

Type: [ Telephonic pﬁarsonal {copyis givento [ applicant O applicant's represeniative).
Exhibit shown or demonstration conducted: [JYes [JNo If yes, brief description:

Agreemam-J3 was reached. [Jwas not reached.

Glaim(s) discussed: PNt

tdentification of prior art discussed:

Description of the general nature of what was agreed to if an agreement was reached, or any other oommants_g_ﬂl_ﬂﬂnn_%ﬁ; V\@b
N Co nrb?cun"\ 530«‘ C‘r\\\ OO _

(A fuller description, if necessary, and a copy of the amendments, if avallable, which the examiner egreed would rander the claims allowable
must be attached. Also, Wham no copy of the émmdments which would render ths claims allowable is available, a summary thereof must be
attached. ) o2

1. O It Is not riecessary fof appﬁeem 10 provido a separate record of the substance of the Intervew.

Unless the paragraph above has been checked to indicate to the contrary. A FORMAL WRITTEN RESPONSE TO THE LAST OFFICE ACTION
1S NOT WAIVED AND MUST. INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP-Secllon 713.04), If a responss to the last Office
action has are ready baen filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE
SUBSTANCE OF THE INTERVIEW e

-

2. [ since the Examlner s Imerview summary abow {including any attachments) reflects a complete response to each of the objections,
rejections and requirements that may be present in the last Office action, and since the claims are now allowable, this completed form

is considered to fulfifl the response requirements of the last Office action. Applicant is ved from providing a separate record of

the Interview unless box 1 abwo Is also checked,
Examiner Note You mustsign mla form unle& it is an attachment to another form. Sm\
FORM PTOLA13 (REV.1-58) . - ,
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Application No. Applicant(s)
. 07/883,398 Yoshihiro Fujikawa et al.
Interview Summary Fmr—e Group AU THTFTHTIE HH ,
Laura L. Stockton 16813 li Illl i'| |HI |III“H|”
IR AL RN (e L

All participants (applicant, applicant's representative, PTO personnel):

(1) Laura L. Stockton {3)
{2) Mr. Steven B. Kelber (4)
Date of Interview Sep 28, 1998 '

Type: [X] Telephonic [J Personal {copy is givento [ applicant [ applicant's representative).

Exhibit shown or demonstration conducted: [0 Yes (X No. If yes, brief description:

Agreement [X] was reached. [] was not reached.

Claim(s) discussed: 36

Identification of prior art discussed:

Description of the general nature of what was agreed to if an agreement was reached, or any other comments:
The Examiner called Applicants' representative for permission to chenge the "c-Pr" group to e cyclopropy! group.

(A fuller description, if necessary, and a copy of the amendments, if available, which the examiner agreed would render
the claims aliowable must be attached, Also, where no copy of the amendents which would render the claims allowable
is available, a summary thereof must be attached.)

1. It is not necessary for applicant to provide a separata record of the substance of the interview,

Unless the paregraph above has been checked to indicate to the contrary, A FORMAL WRITTEN RESPONSE TO THE
LAST OFFICE ACTION IS NOT WAIVED AND MUST INCLUDE THE SUBSTANCE OF THE INTERVIEW. [See MPEP
Section 713.04). If a response to the last Offica action has already been filed, APPLICANT IS GIVEN ONE MONTH
FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW,

2. [J Since the Examiner's interview summary above (including any attachments) reflects a complete response to
each of the objections, rejections and requirements that may be present in the last Office action, and since the

claims are now allowable, this completed form is considered to fulfil! the response requirements of the last
Office action. Applicant is not relieved from providing a separate record of the interview unless box 1 above

is also checked.
LAURA L. STOCKTON
. o ) . PATENT EXAMINER
Examiner Note: You must sign and stamp this form unless it is an attachment to a signed Office action. ART UNIT 1613

U. S. Patant and Tradamark Office

PTO-413 {Rev. 10-95) Interview Summary Paper No, 14
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ot

F" A
. Y27 . | UNITED STATES DEPARTMENT OF COMMERCE
%,% # (| Patent and Trademark Office

Sares =¥ | Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

| appucavonnumeen | FILING DATE | FIRST NAMED APPLICANT | ATTORNEY DOCKET NO. |
077883, 392 0S/i5/%F  FUTTEAWA . o
' Y LS e L 0
EXAMINER
s ’ Hida 2/ 020 L |
DHLON, SFIVAK, MC CLELLAND, TOCE T
i"l("\ T R 8:’. NE'—’STAL“T E\ I'Llf..l‘i..Tl_,l I, L
ATH FLR., 1785 JEFFERSIN DAVIS HWy N
AFLINGTIN VA oemns - !
win B E
DATE MAILED:
L1 /3074053

This is a communication from the examinser in charge of your application,
COMMISSIONER OF PATENTS AND TRADEMARKS

NOTICE OF ALLOWABILITY

Al claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included herewith {or
previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course.

L] This communication is responsive to

m The allowed claim(s) Ware \gLQ QA;/QV p,rw’b B mr\\r_g_m) C \aim&’ J a"J z J :VQ_’ <
{3 The arawings flled on are acceptable,

g} Acknowledgemant Is mada of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
Dﬂ\ Al [J some* [J None of the CERTIFIED copiss of the priority documents have been

7 recaived.

[7{ received in Application No. (Series Code/Serial Number) Or? i 2'33 ]. I752‘

S recelved in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

O Acknowledgement is made of a claim for domestic priority under 35 U,S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE THREE MONTHS
FROM THE “DATE MAILED" of this Office action. Failure to timely comply will result in ABANDONMENT of this appfication. Extensions of
time may be obtained under the provisions of 37 CFR 1.138(a).

[ Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses that the oath or
declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED,

{3 Applicant MUST submit NEW FORMAL DRAWINGS
[J because the originally filed drawings were declared by applicant 10 be informaj.

3 including changes required by the Notice of Draftperson's Patent Drawing Review, PTO-948, attached hereto or to Paper No.

(7 including changes required by the proposed drawing correction filed on » which has been approved
by the examiner.

[[J including changes required by the attached Examiner's Amendment/Comment.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the drawings.
The drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftperson.

[J Note the attached Examinsr’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response 10 this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE/SERIAL NUMBER).
If applicant has received a Notice of Allowance and (ssue Fee Due, the ISSUE BATCH NUMBER and DATE of the NOTICE OF
ALLOWANCE should also be included.

Attachment(s)

X Notice o Reterences Gited, PTO-892 3 Refarances cibed 4o shov Hha shee. ofHa a;f'z

[J Information Disclosure Statement(s), PTO-1448, Paper No(s).

(O Notice of Draftsperson's Patent Drawing Review, PTO-948
(J Notice of Informal Patent Application, PTO-152

m Interview Summary, PTO-413 do -
X) Examiner's AmendmentComment o, b g\‘oc B~

[0 Examiner's Comment Regarding Requirement for Deposit of Biological Material Q ad‘@/\,d“ b(Q/YW
7] Examiners Statement of Reasons for Alowance 4\(’(‘ U./y\,;'\‘ I bl3
PTOL-37 (Rev, 1095) : ON ! %'93) 3c7§

# U.S, GPO; 1998-404-408/408p”
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Application/Control Number: 07/883,398 Page 2

Art Unit: 1613

EXAMINER’S AMENDMENT

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 CFR 1.312. To ensure consideration of
.such an amg:ndment, it MUST be submitted no later than the payment of

the issue fee.
Authorization for this examiner's amendment was given in a

telephone interview with Mr. Steven B. Kelber on September 28, 1998.

2.  The application has been amended as follows:

Claim 36:
/

in the formula on line 2: replace “c-Pr” with -- A --.

Sawai Ex 1002
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Application/Control Number: 07/883,398 Page 3

Art Unit: 1613

Any inquiry concerning this communication or earlier
communications from the examiner should be directed to
Laura L. Stockton whose telephone number is (703) 308-1875.

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.

A facsimile center has been established. The hours of operation are
Monday through Friday, 8:45 AM to 4:45 PM. The telecopier numbers
for accessing the facsimile machine are (703) 308-4556 or 305-3592.

gura L. Stockton

Patent Examiner
Art Unit 1613, Group 1610
Technology Center 1

September 28, 1998
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Application No. Applicant(s} ‘
07/883,398 Yoshihiro Fujikawa et al,
Notice of References Cited e Sronm AT UAR
Laura L. Stockton 1813 Page 1 of 1
U.S. PATENT DOCUMENTS

DOCUMENT NO. DATE NAME cLass SUBCLASS
A 5,763,675 05-1998 Wattanasin 514 311
: s
c
D
E /
F /
G /
H /
' / é
J /
K _~
L -
M N

FOREIGN PATENT DOCUMENTS

DOCUMENT NO. DATE COUNTRY HAME CLASS SUBCLASS
N /
] //
P /
a
A
s
T =

NON-PATENT DOCUMENTS
DOCUMENT (Including Author, Title, Source, and Pertinont Pages) DATE
u
v
w
U, 5. Potont and Tredemark Offico Cf\
PTO-892 {Rev. 9-9b) Notice of References Cited Part of Paper No, __ 14
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-

UNITED STATES DEPARTMENT OF COMMERCE

or
%\‘ Patent and Trademark Office
x"ﬁvru of f

NOTICE OF ALLOWANCE AND ISSUE FEE DUE

HIa 2/ a3
UBLONL SPIVAK, MO CLELLAND,
MAIER & NEUSTADT
ATH FLR. . 1755 JEFFERSIMN DAVIS HWY,
ARLINETON VA 2220z

APPLICATIONNO. | FILINGDATE | TOTALCLAMS |~ EXAMINER AND GROUP ART UNIT DATE MAILED
77883, 398 D5/15/792 H)/ STOCKETON, i =0 R A= IR IS
First Named - ' 74 ——.
Applicant FLLTTEAWA, YIS L
TITLE OF

INVENTION  CHITMEILINE TYFE  MEVALDNOEOTTTTNE 5

/:
/‘

ATTYSDOCKETNO. | CLASS-SUBCLASS | “BATCHNO. 1 APPLN.TYPE | sMaenTTY | FEEDUE | DATE DUE

o
1 49-162-0-DIV 2la-311. Ty JH WTILITY M1 gL, Ll OS] R

THE APPLICATION IDENTIFIED ABOVE -HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT,
PROSECUTION ON THE MERITS IS CLOSED, ~

THE ISSUE FEE MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING DATE OF THIS NOTICE OR THIS
APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIQD CANNOT BE EXTENDED,

HOW TO RESPOND TO THIS NOTICE:

1. Review the SMALL ENTITY status shown above. -
If the SMALL ENTITY is shown as YES, verify your If the SMALL ENTITY is shown as NO:
current SMALL ENTITY status:

A. If the status is changed, pay twice the amount of the
FEE DUE shown above and notify the Patent and A. Pay FEE DUE shown above, or
Trademark Office of the change in status, or

B. if the status is the same, pay the FEE DUE shown :
above. ) = ' B. File verified statement of Small Entity Status before, or with,

payment of 1/2 the FEE DUE shown above.

1. Part B-Issue Fee Transmittal.should be oombleted and returned to the Patent and Trademark Office (PTO) with your
ISSUE FEE. Even if the ISSUE FEE has already been paid by charge to deposit account, Part B Issue Fee Transmittal
should be completed and retumed. if you are charging the ISSUE FEE to your deposit account, section *4b” of Part
B-issue Fee Transmittal should be completed and an extra copy of the form should be submitted.

11, All communications regarding this application must give application-number and batch number.
Please direct all communications prior to issuance to Box ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents Issulng on applications filed on or after Dec. 12, 1980 may require payment of
" maintenance fees. It Is patentee’s responslbility to ensure timely payment of maintenance
fees when due.

PATENT AND TRADEMARK OFFICE COPY
PTOL-85 (REV. 10-96) Approved for use through 06/30/89. (0651-0033)

"I C ANA 4AND AT ARAmAnan

N ~ Sawai Ex 1002
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3SUE FEE TRANSMITTAL

/AP T

Complete arity mail thig form, a’al@ pes,to;  Box ISSUE FEE
.- ' : Asslstant Commissioner for Patents
\.A*rt o “ Washington, D.C. 20231
1) BT -7 :f
LOY Ry % : 2AT e~
MAILING INSTRUCTIONS: This forn\@! finsmiting the iSSUE FEE, Blocks 1 i
through 4 should be completed where api espondence includingthe lssue Fee | 01 The cetificate of malling balow can only ba used for domestic

Recelpt, the Patent, advance orders and W
correspondence address as indicated unless COTTHR below or directed otherwise in Block 1, by
specifying a new correspondence address; and/or (b) indicating a separate “FEE ADDRESS”

maintenance fee notifications.

mallings of the Iseue Fee Transmitial. This cenificate cannot ba used
forany other accompanylng papers. Each additional paper, such as an
assignment or formal drawing, must have its own centificate of mailing.

Certificate of Mailing

(a)
for

CURRENT CORRESPONDENCE ADDRESS (Nots: Lagibly mark-up with any conactions or use Block 1)

| hereby certify that this Issue Fee Transmiltal is belng deposited with
the United States Postal Service with sufficient postage for first class
mait in an envelope addressad to the Box Issue Fee address above on

Hie 2/ 0930 ihe date indicated below.
CIBLON, SFIVAK, Mo CLELLAMD,
MAIER £ NEUSTADLT
dTH FLR., 17585 JEFFERSON DHAVIS HWY (Depositor's name)
ARLINETON VA 22202
(Signature)
(Date)
APPLICATION NO [ - FILING DATE . | . TOTAL CLAIMS | EXAMINER AND GROUP ART UNIT DATE MAILED
077283, 393 0e/7i5/92 XTI STOCKETON, L. Tl DR YA niE
First Named
Applicant FLLYTHAWA, YEISH TH I R
TITLE OF
INVENTION  CILEENCILLINE TYFE MEVALCINCLAD T OME S
ATTY'S DOCKET NO. | cLasssusciass | BATCHNO. | APPLN.TYPE | SMALLENTITY | FEEDUE | DATE DUE
1 A= L&~ Y Eld-313. 000 Tl LTILITY NI SLE20. 00 L /30, @y
1. Change of cormespondence addrass or indication of * Fee Address” {37 CFR 1.363). 2. For printing on the patent front page, list
Usa of PTO form(s) and Customer Number are recommended, but not requlred. {1) the names of up 1o 3 egistered patent 1 OBLON, SPIVAK,

Dcnanaedwnaspomceaddmss(ormmmmspommeAMmstom
PTO/SB/122) attached.

[ *Fes Addrass” indication (or “Fee Address” Indication form PTC/SEV47) anaehod.

attomeys or agerts OR, alematively, {2)
the name of a single fimm (having as a

:| member a regisiered atiomey or egent)

and the names of up to 2 registered patent

.| atiomeys or agents, H no name Is listed, no

» McCLELLAND, MAIER

name will be printed.

& NEUSTADT, P.C.

ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assignee Is ldentified balow, no assignee data will appear on the patent.
Inclusion of assignes data is only approplate when an has besen previously submitted to
the PTO or s being submitted under separata cover. Completion of this form Is NOT a subsititue for
fling an assignment. :
(A) NAME OF ASSIGNEE

Nissan Chemical Industries Ltd.

umwmtmammd(nmwpayabb to Commissicner
of Patents and Trademarks):

& Issue Fee

O Advance Order - # of Coples -0-

4b, The following fees or deficiency In these fees should be charged fo:

(B) RESIDENGE: (CITY & STATE OR COUNTRY} DEPOSIT ACCOUNT NUMBER 15-0030
Tokyo, JAPAN (ENCLOSE AN EXTRA COPY OF THIS FORM)
Pleasa check the appropriate assignee category Indicated below (will not be printed on the patent) B Isswe Feo
[individual Bieorpomlonerq!nrpmammnwenw [ govemment 3 Advance Order - # of Coples -0=-
S ISmsladtoapplyu-nlssteetolheappﬂcaﬁmldenﬁﬂedabove
(Dste L.
22/ /ﬁiﬁﬁ |
o than the ag Ilcant:a:g'(?o‘d{nfwl nmmm-mwm
hetreconds of the Patenf and 1320.00 0P
TrademarkO'Hlea | a2

Burden Hour Statement: This form Is estimated to take 0.2 hours to complete. Time will vary
dapending on the needs of the Individual case. Any comments on the amount of time required
to complets this form should be sent to the Chlef Information Officer, Patent and Trademark
Office, Washington, D.C. 20231. DO NOT SEND FEES OR COMPLETED FORMS 7O THIS
ADDRESS. SEND FEES AND THIS FORM TO: Box lssue Fee, Assistant Commissioner for
Patents, Washington D.C. 20231

Under the Paperwork Reduction Act of 1885, no persons are required to respond 10 a collection
of information unless it displays a valid OMB control number,

TRANSMIT THIS FORM WITH FEE

PTOL-85B (REV.10-98) Approved for use through 06/30/99, OMB 0651-0033 Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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PTOUTILITY G
Paper Number.

The Commissioner of Patents
and Trademarks

Has received an application for a patent fora
new and useful invention. The title and de-
hg scription of the invention are enclosed. The
requirements of law have been complied with,

| . and it has been determined that a patent on
. n [tg the invention shall be granted under the law.
gtateg Therefore, this

United States Patent

o Grants to the person(s) having title to this

patent the right to exclude others from mak-

(A m e h ic a ing, using, offering for sale, or selling the in-
vention throughout the United States of

America or importing the Invention into the
United States of America for the term set forth

below, subject to the payment of maintenance
fees as provided by law.

If this application was filed prior 10 June &,
1995, the term of this patent is the longer of
seventeen years from the date of grant of this
patent or twenty years from the earliest effec-
tive U.S. filing date of the application, sub-
Ject to any statutory extension.

If this application was filed on or after June
8, 1995, the term of this patent is twenty years
Jrom the U.S. filing date, subject to an statu-
tory extension. If the application comains a
specific reference to an earller filed applica-
tion or applications under 35 U.S.C, 120, 121
or 365(c), the term of the patent is twenty years
Jfrom the date on which the earliest applica-
tion was filed, subject to any statutory exten-
sion, 3

Commissioner of Patents a emarks

PO r————_—

" Sawai Ex 1002
Page 152 of 266



PATENT APPLICATION FEE DETERMINATION RECORD

Application of Docket Number

*** if the "Highest Number Previously Pald For” IN THIS SPACE is less than 3, enter *3",
The 'Highest Number Previously Pald For" (Totat or Independent) is the highest number found in the appropriate box in column 1.

Effective December 16, 1991 $ 5
CLAIMS AS FILED - PART | ENTITY OTHER THAN
(Column 1) {Colurmn 2) SMALL R smaLL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE | FEE "RATE | FEE
BASIC FEE on m
TOTAL GLAIMS minus 20 = /5 X $10m OR
INDEPENDENT CLAIMS / minus3= |* X 36 m OR
MULTIPLE DEPENDENT CLAIM PRESENT +110 = orl +220-
§ )
* |fthe differance In column 1 Is less then zero, enter 0" in column 2 TOTAL OR TOTAL ‘ 2 20
CLAIMS AS AMENDED - PART Il OTHER THAN
(Column 1) (Column 2) (Column 3) SMALLENTITY  OR  gmar| enmiTy
3 HIGHEST ADDI- ADDI-
< { REMAINING NUMBER PRESENT '
| F RATE- | TIONAL
E | AFTER PREVIQUSLY EXTRA FEE HATE Tlggé o
w JAMENDMENT PAID FOR
=
Q | Total T Minus | ™ = X $10= ORI x$20
E L ] . L 1] OR
= |Independent Minus = X 6= oR X 72w
- ¢
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +110= OR| +220=
TOTAL OR TOTAL
{Column 1) (Column 2) (Column3)  ADDIT, FEE ADDIT. FEE
© { CLAIMS HIGHEST ADDI- , ADDI-
- 1 REMAINING NUMBER PRESENT RATE | TIONAL RATE |TIONAL
= PREVIOUSLY EXTRA FEE FEE
g - PAID FOR
a | ol Minus | ** - x$10 = ORIl y$20«
E . L . L i OR
= Indepandent Minus = X 36 m oR X72=
<
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +110 = or| +220~
TOTAL) OR TOTAL
(Goiumn {Column 2) (Column 3) ADDIT. FEE ADDIT, FEE
o HIGHEST ADDI- ADDI-
— NUMBER PRESENT RATE | TIONAL RATE | TIONAL
PREVIOUSLY EXTRA
= FEE FEE
% R PAID FOR :
(=) Minus o = x$10= OR X$20 -
E ®* e OR
= lIndependent Minus = X 3§ - oR X72=
g
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM +110 = or| +220=
* If the entry in column 1 is less than the entry in column 2, write *0* in cofumn 3. TOTAL OR TOTAL
** |f the “Highest Number Pravicusly Paid For” IN THIS SPACE is less than 20, enter "20". ADDIT, FEE ADDIT. FEE

“Form PTO-875
(Rev. 12-91)

*U.8, Qovernment Printing Office: 1962 — 308-890 Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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