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Constitution: optically active thiazolidinone derivatives represented by general formula (D), wherein R!
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Abstract

[Constitution]

An optically active thiazolidinone derivative having the general

formula:

1
R =2
(R)

M GONH)@(CHzf‘On NOz

{wherein 7 represents a hydrogen atom, a C-C, alkyl group, a phenyl
group, & substituted phenyl group (said substituent represents C;-Cy
alkyl, C,-Cy alkoxy or halogen}, a phenyl-C;-C; alkyl group or a
substituted phenyl-C,-C, alkyl group {the substituent of said phenyl
represents C,-C, alkyl, C,;-C, alkoxy or halogen);

R represents a C;-C¢ alkyl group; and

n represents 1 or 2].

[Effect]

The optically active thiazolidinone derivative of the present invention
has excellent anti-angina pectoriz action and is useful as a preventive

agent or a therapeutic agent for angina pectoris.




Document #: 179231

Specification

Optically active thiazolidinone derivative

[Technical field)

The present invention relates to optically active thiazolidinone
derivatives having an excellent collateral vessel dilating action and an
anti-angina pectoris action, a compositiecn for prevention or therapy of
angina pectoris comprising them as an active ingredient, use of them for
producing a pharmaceutical preparation for prevention or therapy of
angina pectoris, a preventiwve or therapeutic method for angina pectoris
comprizing administering a pharmacclogically effective amount of them to
a mammal or a preparation process thereof; or a composition for
prevention or therapy of an ulcerative disease comprising thia- or
oxazolidinene derivatives as an active ingredient, use of them for
producing a pharmaceutical preparation for prevention or therapy of an
ulcerative digease or a preventive or therapeutic method for an
ulcerative disease comprising administering a pharmacclogically

affective amount of them to a mammal,

[Prior art]

At present, as a therapeutic agent for cardiovascular diseases,
particularly for angina pectoris, nitroglycerin is most frequently used
clinically. However, nitroglycerin easily undergoes the first-pass
effect and has a defect that duration of its action is short.
Meanwhile, headache, vertigo and tachycardia due to reduction in blcod
pressure appear as side effects. In view of such background, there has
been demanded a therapeutic agent for angina pectoris with prolonged

actions which clinically does not undergo the first-pass effect.

The present inventors have found, as a means for solving the above
problem, a compound having a thia- or oxazolidinone skelton, for example,

compounid A having the following formula:




. Yo Ho
! Re compound A
QU
RY  CO-N-A—ONO2

Rq

(wherein Ra, Rb, Rc and Rd represent a hydrogen atom, etc., A represents
a C,-Cy; alkylene group and Y represents an oxygen atom or a sulfur atom)'
(for example, Japanese Unexamined Patent Publication {KOKAI) No. Hei 5-
213910) . However, an anti-ulcerative action of these compounds has not

been known at all.

[Disclosure of the invention]
The present inventors made further studies and have found that

compounds having an optically active thiazolidinone skelton have an
excellent collateral vessel dilating action which is prclonged and
exhibic less side effects, the compounds are useful as a preventive
agent or a therapeutic agent for angina pectoris (particularly a-
therapeutic agent for angina pectoris) and the compounds have excellent
stability to accomplish the present invention., Moreover, the present
inventors made studies on pharmacological effects of the compounds
having a thia- or oxazoclidinone skelton and have also found that these
compounds have an excellent anti-ulcerative action and the compounds are
useful as a preventive agent oxr a therapeutic agent for an ulcerative
disease (particularly a therapeutic agent for an ulcerative disease}.
The present invention provides optically active thiazolidinone
derivatives in isolated or substantially pure form, a composition for
prevention or therapy of angina pectoris comprising them as an active
ingredient, use of them for producing a pharmaceutical preparation for
prevention or therapy of angina pectoris, a preventive or therapeutic
method for angina pectoris comprising administering a pharmacologically
effective amount of them to a mammal or a preparation process thereof;
or a composition for prevention or therapy of an ulcerative disease
~comprising thia- or oxazolidinone derivatives as an active ingredient,
;use of them for producing a pharmaceutical preparation for preventicn
or therapy of an ulecerative disease or a preventive or therapeutic

method for an ulcerative disease




wr

comprising administering a pharmacologically effective amount of them to

a mammal.

[Constitution of the invention]
The optically active thiazclidinone derivatives of the present

invention have the general formula:

O-Q(S R' a2
) (R}

N CONH(S) (CHay7ONO2 )

In the above formula, R' represents a hydrogen atom, a C;-Cq alkyl
group, a phenyl group, a substituted phenyl group (the substituent
represents C;-Cy alkyl, C;-C, alkoxy or halogen), a phenyl-C,-C, alkyl
group or a substituted phenyl-C,-C, alkyl group (the substituent of the
phenyl represents C,-C, alkyl, C,-C, alkoxy or halegen) ;

R represents a C;-C; alkyl group; and

n represents 1 or 2.

The thia- or oxazolidinone derivatives which are an active
ingredient of a preventive agent or a therapeutic agent for an

ulcerative disease have the general formula:

W 4
Oi RS
X
CC)‘Qi;A‘(DN()g

] (I

In the above formula, W represents a sulfur atom or an oxygen atom
and X represents a group having the formula:
-N{R’)- or

X represents a sulfur atom or an oxygen atom and W represents a
group having the formula: -N(R®)-;

r represents a hydrogen atom, a C;-C; alkyl group or an aryl-C;-C,
alkyl group;

®' and B° may be the same or different and represents a hydrogen
atom, a C;-C; alkyl group, an aryl-C;-C, alkyl group, an aryl group, a 5-

or &-membered aromatic heterocyclic group containing 1 to 3 hetero atoms




gselected from the group consisting of nitrogen atoms, oxyyen atoms and
sulfur atoms, which may be coptionally condensed with a benzene ring or a
5- or 6-membered aromatic heterocyclic group containing 1 to 3 hetero
atoms selected from the group consisting of nitrogen atoms, oxygen atoms
and sulfur atoms which may be opticnally substituted and condensed with
a benzene ring [(the substituent represents C,-C; alkyl, aminoc, mono-C.-C;
alkylamino or di-C;-C; alkylamino) ;

R represents a hydrogen atcem, a C¢;-C¢ alkyl group or an aryl-C;-Cy
alkyl group;

A represents a C;-C; alkylene group or a substituted C,-C; alkylene
group (the substituent represents a carboxyl group, a C;-C;
alkoxycarbonyl group or an aryloxycarbonyl group); and

the above-mentioned aryl represents Cq-C;, aryl or substituted ;-
¢y aryl (the substituent represents C,-C; alkyl, C.~-C; alkoxy, hydroxy,
halcgen, amino, mono-C;-Cs alkylaminec, di-¢,-C; alkylamino oxr nitro).

The C,-C, alkyl group of R' etc., or the alkyl moiety of the C.-C,
alkoxy group included in R* may include, for example, a methyl, ethyl,
propyl, isopropyl, butyl, s-butyl, isobutyl and t-butyl group,
preferably a C;-C; alkyl group, more preferably a (;-C; alkyl group, and
particularly preferably a methyl group.

The halogen atom included in R may include, for example, a
fluorine, chlorine, bromine and iodine atom, and preferably a fluorine
atom or a chlorine atom.

The phenyl-C;-C; alkyl group of R' may include preferably benzyl
group or phenethyl group, and more preferably benzyl group.

The ¢;-Cs alkyl group of R; may include, for example, a methyl,
ethyl, propyl, isopropyl, butyl, s-butyl, iscbutyl, t-butyl, pentyl and
hexyl group, preferably a C,-C; alkyl gfoup, more preferably a methyl,
ethyl, propyl, isopropyl, butyl or iscbutyl group, still more preferably
a methyl, propyl, butyl ox iscbutyl group, and particularly preferably a
methyl group.

The C;-Cs alkyl group of RJ, RA, Rs, Rs, etc., or the alkyl moiety
of the C,-C; alkoxy group or the C;-C; alkylamino group included in R,
A, etc., may include the above group, preferably a C,-C, alkyl group,
more preferably a C,-C; alkyl group, and particularly preferably a
methyl group.




The aryl moiety of the aryl-C,-C; alkyl group of R, R4, R® and g°

may include the group described below and the alkyl moiety may include
the above group, and may include, for example, a benzyl, phenethyl, 2-
phenylpropyl, 3-phenylpropyl, 4-phenylbutyl, diphenylmethyl, 1-
naphthylmethyl and 2-naphthylmethyl group, preferably phenyl- (C,-C,
alkyl! group, more preferably a benzyl group or a phenethyl group, and
particularly preferably a benzyl group.

The aryl group of B* and R or the aryl moiety of the
aryloxycarbonyl group included in A may include the above group, and
préferably a phenyl group.

The halogen of the substituent of the aryl group of R* and R® may
include the above group, and preferably a fluorine atom or a chlorine
atom.

The 5- or 6-membered aromatic heterocyclic group containing 1 to 2
hetero atoms selected from the group consisting of nitrogen atoms,
oxygen atoms and sulfur atoms which may be coptionally condensed with a
benzene ring may include, for example, furyl, thienyl, pyrrolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, pyrazolyl,
pyridyl, pyridazinyl, pyrimidinyl, indelyl, quinolyl and quinazolinyl,
preferably furyl, thienyl, oxazeolyl, isoxazolyl, thiazelyl, isocthiazolyl
or pyridyl, more preferably a furyl, thienyl or pyridyl group, and
particularly preferably a furyl grcup or a thienyl group.

The alkylene moiety of the C,-C; alkylene group of A may include,
for example, ethylene, methylethylene, trimethylene, tetramethylene,
pentamethylene and hexamethylene, preferably a C,-C, alkylene group, and
particularly preferably an ethylene group or a methylethylenes group.

In the compound (II), those containing a carboxy or phenol moiety
may form salts with a base. Such salts may include, for example, a salt
with an alkali metal such as lithium, sodium and potassium, a salt with
an alkaline earth metal such as barium and calcium, a salt with other
metals such as magnesium and aluminum, a salt with an organic amine such
as dicyclohexylamine and a salt with a basic amino acid such as lysine
and arginine, and preferably a salt with an alkali metal. Meanwhile,
the compound (II} containing amino or alkylamino moieties can form salts
with an acid. Such salts may include, for example, a salt with an

inocrganic acid such ag hydrochloric acid, bremic acid, sulfuric acid,




phosphoric acid and carbonic acid, a salt with a carbexylic acid such as
acetic acid, fumaric acid, maleic acid, oxalic¢ acid, malonic acid,
succinic acid, citric acid, malic acid and benzoic acid, a salt with a
sulfonic acid such as methanesulfonic acid, ethanesulfonic acid,
benzenesulfonic acid and toluenesulfonic acid and a salt with an acidic
amino acid such as glutamic acid and aspartic acid, and preferably a
salt with hydrochloric acid or a carboxylic acid.

Further, the present invention includes hydrates of the compound
(1) and in the case where an asymmetric carbon exists in a molecule of
the compound (II), the present invention includes a racemic modification
and an optically active substance and also includes the compound (II) or
hydrates of a salt thereof.

Meanwhile, the compound (I} included in the compound (II) also has
an excellent anti-ulcerative action.

The compound having the general formula (I) may include preferably
1) a cempound in which R' is a hydregen atom, a C;-C; alkyl group, a
phenyl group, a substituted phenyl group (the substituent is methyl,
methoxy, fluorine or chlorine), a benzyl group, a substituted bhenzyl
group (the substituent is methyl, methoxy, fluorine or chlorine), a
phenethyl group or a substituted phenethyl group {(the substituent is
methyl, methoxy, fluorine or chlorine),

2) a compound in which R' is a hydrogen atom, a methyl group, a 4-
methoxyphenyl group or a benzyl group,

3) a compound in which R is a hydrogen atom,

4) a compound in which R is a ¢, -C, alkyl group,

5) a compound in which R® is a methyl group, an ethyl group, a propyl
group, an isopropyl group, a butyl group or an iscbutyl group,

§) a compound in which R* is a methyl group, a propyl group, a butyl
group or an isobutyl group,

7) a compound in which R’ is a methyl group, and

8} a coempound in which n is 1.

Meanwhile, an ¢ptional combination of the compound selected
arbitrarily from the group consisting of 1)-3}, 4)-7) and 8) is
preferred and may include, for example, the following compounds.

9) a compound in which R is a hydrogen atom, a C,-C; alkyl group, a

phenyl group, a substituted phenyl group {the substituent is methyl,




~3

methoxy, fluorine or chlorine), a benzyl group, a substituted benzyl
group (the substituent is methyl, methoxy, fluorine or chlorine), a
phenethyl group or a substituted phenethyl group {the substituent is
methyl, methoxy, fluorine or chlorine};
R is a C,-C; alkyl group; and

nis 1,
10) a compound in which R' is a hydrogen atom, a methyl group, a 4-
methoxyphenyl group or a benzyl group;

“RZ is a methyl group, an ethyl group, a propyl group, an isopropyl

group, a butyl group or an iscbutyl group; and

n is 1,
11) a compound in which R' is a hydrogen atom;

R’ is a methyl group, a preopyl group, a butyl group or an iscbutyl
group; and

n is 1, and
12} a compound in which ®' is a hydrogen atom; and

R’ is a methyl group.

Meanwhile, the compound having the above general formula (II)} may
include preferably
13) a compound in which R iz a hyd'rogen atom, a ¢ -C, alkyl group, a
benzyl group or a phenethyl groupf
14) a compound in which R is a hydrogen atom, a methyl grocup or a
benzyl group,
15) a compound in which W is a sulfur atom or an oxygen atom and X is a
group having the formula: -N[R’) - (wherein R’ is a hydrogen atom) or

X ig a sulfur atom and W is a grcup having the formula: -N(R’) -
(wherein R® is a hydrogen atom),
16) a compound in which W is a sulfur atom or an oxygen atom and X is a
group having the formula: -NR’- (wherein R’ is a hydrogen atom},
17) a compound in which R* and B may be the same or different and each
is a hydrogen atom, a C;-C, alkyl grcup, a phenyl-C,-C, alkyl group, a
substituted phenyl-C,-C, alkyl group {the substituent of the phenyl is
C,-C, alkyl, C;-C, alkoxy, hydroxy, halogen or nitre), a naphthylmethyl
group, a phenyl group, a substituted phenyl group {(the substituent is
Cy-Cy alkyl, C,-C, alkoxy, hydroxy, halogen or nitro), a naphthyl group




or an unsubstituted or a (;-C; alkyl-substituted furyl, thienyl,
pyridyl, oxazolyl, thiazolyl, isoxazolyl or isothiazolyl group,
18) a compound in which R* and R’° may be the same or diffsrent and each
is a hydrogen atom, a methyl group, a benzyl group, a substituted benzyl
group {the substituent is methyl, methoxy, hydroxy, fluoro or chlcro), a
phenethyl group, a substituted phenethyl group (the substituent isg
methyl, methoxy, hydroxy, fluore or chloro), a phenyl group, a
substituted phenyl group (the substituent is methyl, methoxy, hydroxy,
fluoro or chlore}, a furyl group, a thienyl group or a pyridyl group,
19) a compound in which R is a hydrogen atom, a methyl group, a benzyl
group, a substituted benzyl group (the substituent is methyl, methoxy or
hydroxy), a phenyl group or a substituted phenyl group [the substituent
is methyl, methoxy or hydroxy); and

R iz a hydrogen atom,
20) a compound in which R* is a hydrogen atom, a methyl group, a benzyl
group, a phenyl group or a methoxyphenyl group; and

R® is a hydrogen atom,
21) a compound in which R* is a hydrogen atom, a methyl group, a benzyl
group or a 4-methoxyphenyl group; and

R® is a hydrogen atom,
22) a compound in which R* is a hydrogen atom; and

R® is a hydrogen atom,
23) a compound in which R® ig a hydrogen atom, a C;-C, alkyl group, a
benzyl group oxr a phenethyl group,
24) a compound in which R® iz a hydrogen atom, a methyl group or a
benzyl group,
25) a compound in which R® is a hydrogen atom,
26) a compound in which A is a C,-C, alkylene group, a carboxy-C,-C,
alkylene group or a C;-C, alkoxycarbonyl-C,-C, alkylene group,
27) a compound in which A is a C,-C,; alkylene group, or
28) a compound in which A is an ethylene group or a l-methylethylene
group.

Meanwhile, an optional combination of the compound selected
arbitrarily from the group consisting of 13)-16), 17)-22}, 23)-25}) and
26)-28) is also preferred and may include, for example, the following

compounds :




29) a compound in which R is a hydrogen atem, a C;-C4 alkyl group, a
benzyl group or a phenethyl group;

R and R® may be the same or different and each is a hydrogen atom,
a C;-Cy alkyl group, a phenyl-C;-C; alkyl group, a substituted phenyl-C;-
C; alkyl group (the substituent of the phenyl is C,-C, alkyl, C,-C,
alkoxy, hydroxy, halogen or nitro), a naphthylmethyl group, a phenyl
group, a substituted phenyl group (the substituent is C;-Cy alkyl, C.-C.
alkoxy, hydroxy, halogen or nitro}, a naphthyl group or an unsubsticuted
or a C;-C, alkyl-substituted furyl, thienyl, pyridyl, ocxazolyl,
thiazolyl, isoxazolyl or iscthiazolyl group;

k' is a hydrogen atom, a C;-C; alkyl group, a benzyl group or a
rhenethyl group; and

A is a C,-C, alkylene group, a carboxy-{,-C, alkylene group or a C;-
€y alkoxycarbonyl-C,-C, alkylene group,

30) a compound in which R iz a hydrogen atom, a methyl group or a
benzyl group;

R and ®° may be the same or different and each is a hydrogen atom,
a methyl group, a benzyl group, a substituted benzyl group {the
gubstituent is methyl, methoxy, hydroxy, fluoro or chloro}, a phenethyl
group, a substituted phenethyl group (the substituent is methyl,
methoxy, hydroxy, fluoro or chlore), a phenyl group, a substituted
phenyl group (the substituent is methyl, methoxy, hydroxy, fluoro or
chleoro), a furyl group, a thienyl group or a pyridyl group;

R is a hydrogen atom, a methyl group or a benzyl group; and

A is a C;-C; alkylene group,

31) a compound in which W is a sulfur atom or an oxygen atom and X is a
group having the formula: -NR’- {wherein R’ is a hydrogen atom} or X is
a sulfur atom and W is a group having the formula: -NR'- (wherein R’ is
a hydrogen atom);

E* is a hydrogen atom, a methyl group, a benzyl group, a
substituted benzyl group {the substituent is methyl, methoxy or
hydroxy), a phenyl group or a substituted phenyl group (the substituent
is methyl, methoxy or hydroxy};

R’ is a hydrogen atom;

R is a hydrogen atom; and

A is a (C,-Cq alkylene group,
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32) a compound in which W is a sulfur atom or an oxygen atom and ¥ is a
group having the formula: -NR’- (wherein R’ is a hydrogen atom) ;

® i a hydrogen atom, a methyl group, a benzyl group, a phenyl
group or a methoxyphenyl group;

R® is a hydrcgen atom;

B is a hydrogen atom; and

A is a C,-C, alkylene group,
33} a compound in which W is a sulfur atom and X is a group having the
fo;mula: -NR'- (wherein R’ is a hydrogen atom) ;

R iz a hydrogen atom, a methyl group, a benzyl group or a 4-
methoxyphenyl group;

E is a hydrcgen atom;

B is a hydrogen atom; and

A is an ethylene group or 3 l-methylethylene group, or
34) a compound in which W is a sulfur atom and X is a group having the
formula: -NR'- (wherein R is a hydrogen atom);

R is a hydrogen atom;
B’ is a hydrogen atom;
R’ is a hydrogen atom; and
A is an ethylene group or a l-methylethylene group.
The preferred compound in the general formula (I) can be

specifically exemplified in Table 1.

1
R A2
(R)

W CONHSCHaTONO2




[Table 1]

11

Compound R R n
No.
1-1 H Me 1
1-2 Me Me 1
1-3 Et Me 1
1-4 Ph Me 1
1-5 4-Me-PFh Me 1
1-6 4-Me(-Ph Me 1
1-7 4-F-Ph Me 1
1-8 4-Cl-Ph Me 1
1-9 Bz Me 1
1-10 4=-Me-Bz Me 1
1-11 4 -MeQ-Bz Me 1
1-12 4-F-Bz Me 1
1-13 4-Cl-Bz Me 1
1-14 CH,CH,Ph Me 1
1-15 B Et 1
1-16 Me Et 1
1-17 Ph Et 1
1-18 4-Me-Fh Et 1
1-18 4-MeO-Fh Et 1
1-20 4-F-Ph Et 1
1-21 4-Cl-Ph Et 1
1-22 Bz Et 1
1-23 4-Me-Bz Et 1
1-24 4-MeQ-Bz Et 1
1-25 4-F-Bz Bt 1
1-26 4-Cl-Bz Et 1
1-27 H Pr 1
1-28 Me Pr 1
1-29 Ph Pr 1
1-30 4-Me-Ph Pr 1
1-31 4-MeO-Ph Pr 1
1-32 4-F-Ph Pr 1




1-33
1-34
1-35
1-16
1-37
1-38
1-39
1-40
1-41
1-42
1-43
1-44
1-45
1-46
1-47
1-48
1-49
1-50
1-51
1-52
1-33
1-54
1-55
1-56
1-57
1-58
1-59
1-60
1-61
1-62
1-63
1-64
1-65
1-66
1-67
1-68

4-Cl-Eh

4-Me-Bz
4-Me0-Bz
4-F-Bz
4-C1-Bz
H
Me
Fh
4-Me-Ph
4-MeQ-Ph
4-F-Ph
4-Cl-Ph
Bz
4-Me-Bz
4-MeO-Bz
4-F-Bz
4-C1-Bz

Me
Ph
4-Me-Ph
4-Me0O-Ph
Bz
4-Me-Bz
4-MeQ-Bz
h:f
Me
Ph
4-Me-Ph
4-Me0O-Ph
4-F-Ph
4-Cl-Ph
Bz
4-Me-Bz
4-MeO-Bz
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4-F-Bz
4-Cl-Bz
H
Me
Ph
4-Me-Ph
4-MeQ-Ph
4-F-Ph
4-Cl-Ph
Bz
4-Me-Bz
4-MeO-Bz
4-F-Bz
4-Cl-Bz
H
Me
Ph
4-Me-Fh
4-MeO-Ph
4-F-Ph
4-Cl-Ph
Bz
4-Me-Bz
4-MeO-Bz
4-F-Bz
4-Cl-Bz
H
Me
Ph
4-Me-Ph
4-MeQO-Ph
Bz
4-Me-Bz
4-MeO-Bz
H
Me
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1-105
1-106
1-107
1-108
1-108
1-110
1-111
1-112
) 1-3113
1-114
1-115
1-116
1-117
1-118
1-119
1-120
1-121
1-122
1-123
1-124
1-125
.1-1286
1-127
1-128
1-129
1-130
1-131
1-132
1-1133
1-124
1-135
1-1316
1-117
1-138
1-139
1-140

Ph
4-Me-Fh
4-MeQ-Ph
Bz
4-Me-Bz
4-MeO-Bz
)=
Me
Ph
4-Me-Ph
4-MeO-Ph
Bz
4-Me-Bz
4-MeQ-Bz
H
Me
Ph
4-Me-Fh
4-Me0-Eh
Bz
4-Me-Bz
4-Me0O-Bz
H
Me
Ph
4-Me-Fh
4-MeO-Fh
Bz
4-Me-Bz
4-MeO-Bz

Ph
4-Me-Ph
4-MeQ-Ph
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1-141 4-Me-Bz Pr 2
1-142 4-MeO-Bz prt 2
1-143 H Bu 2
1-144 Me Bu 2
1-145 Ph Bu 2
1-146 4-Me-Ph Bu 2
1-147 £-MeO-Ph Bu 2
1-148 Bz Bu 2
1-149 4-Me-Bz Bu 2
1-150 4-MeO-Bz Bu 2
1-151 H Bu 2
1-152 Me Bu' 2
1-153 ph Bu* 2
1-154 4-Me-Fh Bu" 2
1-155 4-Me0-Bh Bu’ 2
1-156 Bz But 2
1-157 4-Me-Bz Bu' 2
1-158 4-MeO-Bz Bu 2

In the abkove Table 1, the abbreviztion indicates the fcllowing

group.

" Bz ... Benzyl
Bu A Butyl
Bu® Isobutyl
Bu® ... s-Butyl
Bu’ ...  Et-Butyl
Et ... Ethyl
Hx Co Hexyl
Me ... Methyl
Ph ... Phenyl
Pn .. Pentyl
Pr ... Propyl
pr Isopropyl




In the above Table 1, preferred are compounds of Compound Nos. 1-
1, 1-2, 1-3, 1-6, 1-7, 1-9, 1-10, 1-11, 1-12, 1-13, 1-14, 1-15, 1-27, 1-
28, 1-28, 1-30, 1-31, 1-32, 1-33, 1-34, 1-36, 1-39, 1-40, 1-43, 1-59, 1-
60, 1-71, 1-72, 1-73, 1-74, 1-75, 1-78, 1-80, 1-83, 1-84, 1-85, 1-87, 1-
%0, 1-9%2, 1-95, 1-103, 1-111, 1-112, 1-116, 1-119, 1-120, 1-123, 1-124,
1-127, 1-143 and 1-151;

more preferred are compeounds of Compounds Nos. 1-1, 1-2, 1-3, 1-§,
i-9, t-10, 1-12, 1-14, 1-27, 1-28, 1-29, 1-31, 3-32, 1-33, 1-34, 1-16,
i-60, 1-71, 1-72, 1-73, L1-75, 1-78, 1-80, 1-83, 1-84, 1-85, 1-87, 1-90,
1-92, 1-95, 1-103, 1-111, 1-112, 1-116, 1-119, 1-120, 1-123, 1-124, 1-
127, 1-143 and 1-151; ‘
and particularly preferred are the compounds of

Compound No. 1-1: {4R)-N-[(18)-1-methyl-2-nitroxyethyl]-2-
oxothiazolidin-4-yl-carboxamide,

Compound No. 1-2: (4R)-N-[(18)-1-methyl-2-nitroxyethyl]-5-methyl-
2-oxothiazolidin-4-yl-carboxamide,

Compound No. 1-6: (4R)-N-([(18)-1-methyl-2-nitroxyethyl]-5-{4-
methoxyphenyl) -2-oxothiazelidin-4-yl-carboxamide,

Compounid No. 1-9: (4R)-N-[(18)-1-methyl-2-nitroxyethyl]-5-benzyl-
2-oxothiazolidin-4-yl-carboxamide,

Compeund No. 1-15: (4R)-N-([(18)-l-ethyl-2-nitroxyethyl]-2-
oxothiazolidin-4-yl-carboxamide,

Compound No. 1-27: (4R)-N-[{18)-l-propyl-2-nitroxyethyl]-2-
oxothiazolidin-4-yl-carboxamide,

Compound No. 1-28: (4R)-N-[(15)-1-propyl-2-nitroxyethyl}-5-methyl-
2-oxothiazolidin-4-yl-carboxamide,

Compound No. 1-31: (4R)-N-[{1S)-1-propyl-2-nitroxyethyl]-5-(4-
methoxyphenyl) -2-oxothiazolidin-4-yl-carboxamide,

Compound No. 1-34: (4R)-N-{(18)-1-propyl-2-nitroxyethyll-5-benzyl-
2-oxothiazolidin-4-yl-carboxamide,

Compound No. 1-71: (4R)-N-[(1S)-1-butyl-2-nitroxyethyl]-2-
oxcthiazolidin-4-yl-carboxamide,

Compounid No. 1-72: ({4R)-N-[{1S)-1-butyl-Z-nitroxyethyl]-5-methyl-~

2-oxothiazolidin-4-yl-carboxamide,




Compound No. 1-75: (4R)-N-[(15)-1-butyl-2-nitroxyethyl] -5- (4-
methoxyphenyl) -2-oxothiazolidin-4-yl-carboxamide,

Compound No. 1-78: (4R}-N-[(15}-1-butyl-Z-nitroxyethyl]-5-benzyl-
2-oxothiazolidin-4-yl-carboxamide,

Compound No. 1-83: (4R)-N-[{(18)-1l-isobutyl-2-nitroxyethyl]-2-
oxothiazeolidin-4-yl-carboxamide,

Compound No. 1-84: (4R)-W-[(18)-1-isobutyl-2-nitroxyethyl]-5-
methyl-2-oxothiazolidin-4-yl-carboxamide,

" Compound No. 1-87: (4R)-N-[(15)-l-isobutyl-2-nitroxyethyl]-5- (4-

methoxyphenyl) -2-oxothiazolidin-4-yl-carboxamide and

Compound No. 1-90: (4R)-N-[(1S)-1l-iscbutyl-2-nitroxyethyl]-5-
benzyl-2-oxothiazelidin-4-yl-carboxamide

The preferred compounds of the general formula (II) can he
specifically exemplified in Table 2 and Table 3. The compounds of Table
2 and Table 3 have the structural ﬁormulae of (II-1) and (II-2},

respectively.
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[Table 2]
Compound R’ R R’ R A X
No.
2-1 H H H H (CH,) 5 s
2-2 Me H H H (CH,) $
2-3 EL H H H (CH,) s
2-4 EhCH, H B E (CH,) » s
2-5 H Me H H (CH,) 5
2-6 H Et H H {CH,) 5 5
2-7 H Ph H H (CHy) S
2-8 H 2-Thi u H {CH,) 5 3
2-9 H 3-Thi H H (CH,) 5 ]
2-10 H 2-Fur i) H {CHa) 2 3
2-11 H 3-Fur u u {CH,) » S
2-12 H 3-NO,-Ph H H (CH,) 5 g
2-13 H 4-Cl-Ph H H {CH,) 5 S
2-14 H 4-MeO-Ph H H (CE.) 5 s
2-15 H 4-Thiz " H (CH,) 5 S
2-16 H 3-Pyr H H (CH,) 5 s
2-17 H Me Me H {CH,) » S
2-18 Me Me Me H (CH,) 5 ]
2-19 Me Me Me Me {CH,) 5 s
2-20 Et Ph H 24 (CH,) , s
2-21 Et Et H Me (CH;) 4 5
2-22 PhCH, Me H Et (CH,}, 5
2-23 PhCH, Th H Pr (CH,) « 5
2-24 Bu H H = (CH,) , s
2-25 H 1-Naph H H (CH; ), s
2-26 H H H Me {CHEz) s
2-27 H H H PhCH, (CH, ), s
2-28 H PhCH, H (CH;) S
2-29 PhCH, H H H (CHa) 4 S
2-30 H H H H CH ({Me) CH, S
2-31 H H H H CH,CH (Me) 3
2-32 )= H H H (CH3) 5 s




2-33
2-34
2-35
2-36
2-37
2-38
2-39
2-40
2-41
2-42
2-43
2-44
2-45S
2-46%
2-47
2-48
2-49
2-50
2-51
2-52
2-53
2:54
2-55
2-56
2-57
2-58
2-59
2-60
2-61
2-62
2-63
2-64
2-55
2-66
2-67

Et
PhCH,
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mow xR
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PhCH,
PhCH,

1o
o]

mom oM oMo oM @ oW m

Ph
2-Thi
3-Thi
2-Fur
3-Fur

3-NO,-Fh

4-Cl-Ph

4-MeO-Ph
4-Thiz
3-ByTr

Me

Me

Me

Ph

Et

PhCH,
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PhCH,

oo omom o

(CH) 6
(CH,) ;2
(CHy)»
(CH:) »
(CHa} 5
(CH;) 5
(CH) ;
{CH,) 5
(CHa by
(CH;)
(CH;) 2
{CHy) 2
{CH;) 5
(CHz) 2
{CH,) »
{CH,}»
(CHy)
(CH,)
(CHa) g
(CH,) 5
{CH;) 3
{CHy) 4
(CH,) 5
(CHy) 4
(CH,) 5
(CHa) ,
(CHy)
{CHz) ;
{CHz} 2
(CHp) 3
CH{Me) CH;
CH,CH (Me)
(CHy) 5
(CHs} s
(CHz)




2-68
2-69
2-70
2-71
2-72
2-73
2-74
2-75
2-76
5-77
2-78
2-79
2-80
2-81
2-82
2-83
2-84
2-85
2-86
2-87
2-88
2-889
2-90
2-91
2-92
2-93

o od b o ol ommomom o oE o o oM mom m monom o om mom momom

H
4-Me-CH,Ph
4-Me(G-CH,Ph
4-F-CHyPh
4-C1-CH,Ph
4-0H-CH,Ph
4-~Me-Ph
4-F-Ph
4-0H-Ph
4-Me-CH;Ph
4-MeO-CH,Fh
4-F-CHy,Ph
4-C1-CH;Ph
4-0H-CH,Ph
4-Me-Ph
4-F-Ph
4-0H-Ph
H
Me
3-Fur
4-MeO-Ph
PhCH,

Me
3-Fur
4-MeQ-Fh
PhCH,

F U VR O < -~ - - v TR S N B c B S« = e =« N+ A = = - < < o

o J T R - B R < U < S« R« R < - < N N o -+ < < R s SR < N+ R = R« <

{CH;) 2
{CH,) ;
(CHa) 5
(CHa) »
(CH,},
(CHy ),
(CHy )2
(CHy)»
(CHi)
(CHz )4
CH (Me) CH,
CH (Me) CH,
CH (Me] CH,
CH (Me) CH,
CH (Me) CH,
CH (Me) CH;
CH {Me)} CH,
CH (Me) CH,
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[Table 3]

Compound ) r* r® R A
No.
3-1 H H " H {CH,) » S
3-2 Me H H H {CH,) , 3
3-3 Et H H H (CH,), g
3-4 PhCH, H H H (CH,) , s
3-5 H Me H H {CH,) s
3-6 H Et H H (CH,) » S
3-7 H rh H H {CH,) , s
3-8 =8 2-Thi it H (CH,) » S
3-2 = 3-Thi H H {CH,), g
3-10 H 2-Fur H H {CH,) , S
3-11 H 3-Fur H H (CHyY 5 s
3-12 H 3-NQ,-Fh H H {CHy) 3
3-13 B 4-Cl-Ph H H {CH:) 5 S
3-14 H 4-MeO-Ph H H (CHs) 5 3
3-15 H 4-Thiz b=t H {CHy) 2 s
3-15 H 3-Pyr H H (CH,) » s
3-17 H Me Me H (CH,) 5 ]
3-18 Me Me Me H (CHa) 2 s
3-19 Me Me Me Me {CH;), s
3-20 Et Ph H H (CH,) » 3
3-21 Et Bt H Me (CHy) 4 g
3-22 PhCH, Me H Et (CH,) 2 s
3-23 PhCH, ph H Pr {CH,) 4 s
3-24 Bu H H (CH,) 2 S
3-25 H 1-Naph H (CH;) ; s
3-26 H H H Me (CH,) 8
3-27 H H H PhCH, (CHy) 5 )
3-28 H PhCH, H H (CH,) » S
3-29 H H " H (CHy) 5 S
3-30 H H s = CH (Me} CH, S
3-31 H H H H CH,CH (Me) S
3-32 H H H H {CH)) 5 g
T
2\




Et

H
H
Me H
H
PhCH, H

3-Thi
2-Fur
3-Fur
3-NO,;-Ph
4-C1-Ph
4-MeO-Ph
4-Thiz
3-Pyx

T oo o@n T B oD@ om o om o omom

H o = R
FE S I )
H d B =
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PhCH, Me
PhCH, Pa

w
=
ja ]

4-Me-Ph
4-Me-Ph
4-Me-CH,Ph
4-Me0-CH,Ph
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PhCH,
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(CH;) ¢
{CH,),
(CH;)
(CH,) 5
(CHz) 2
{CH.) 5
{CH;) ;
(CH,) »
{CH;)
{CHz) ;
(CH,) .
(CH,) »
(CH, )2
(CH;),
{CHy) ;
(CH) »
{CH;) ,
(CHy) ,
{CH,) 5
(CH) 2
(CH,) 5
{CHy) 4
(CH,) ,
(CH,},
(CHz} 2
(CHz) 2
(CH,) »
(CH,),
(CHa)»
(CHa) 5
CH{Me) CH,
CH,CH (Me)
(CHy}
(CH,) »
(CHp) 5
(CHa) o
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3-69 B 4-F-CE,Ph H H (CH,) , 5
3-70 E 4-Cl-CH,Ph H H (CH,) , 5
3-71 B 4-0H-CH,Ph H H (CHy) 5 8
3-72 i 4-F-Ph H H {CHy) , g
3-73 B 4-CH-Ph H H (CHy) , s
3-74 H 4-Me-CH,Ph H H (CH,) 5 0
3-75 H 4-MeO-CH,Ph H H (CH,) , 0
3-76 H 4-F-CH,Ph H i (CH) , 0
3-77 i 4-C1-CH,Ph H H (CHy) 5 0
3-78 o4 4-0H-CH,Fh H H (CHy) 5 )
3-79 H 4-F-Ph H H (CH,) 2 0
3-80 E 4-CE-Ph H H (CH) 5 0
3-81 B E H H {CHy) ]
3-82 B i i H (CH,) 4 0
3-83 H Me H E CH (Me) CH, s
3-84 H i-Fur H H CH(Me) CE, g
3-85 H 4-Me0-Ph H H CH (Me) CH, ]
3-86 H BhCH, H H CH (Me) CE, s
3-87 H Me H H CH{Ms) CE, 0
3-88 H 3-Fur H H CH {Me) CH, o
3-89 H 4-Me0-Ph H B CH (Me) CH, 0
3-90 H PhCH, H H CH (Me) CH, 0

In the above Tables 2 and 3, the abbreviation indicates the

following group.

Bu ... Butyl

Et ... Ethyl
Fur .. Furyl

Me ... Methyl
Naph ... Naphthyl
Ph A Phenyl
Pr ... Propyl
Prd .. Pyridyl

Thi ... Thienyl Thiz ... Thiazolyl
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In the above Tables, preferred are compounds of Compound Nos. 2-1,
2-2, 2-5, 2-7, 2-8, 2-9, 2-10, 2-11, 2-12, 2-13, 2-14, 2-16, 2-17, 2-25,
2-26, 2-28, 2-30, 2-311, 2-34, 2-35, 2-38, 2-40, 2-41, 2-42, 2-43, 2-44,
2-47, 2-61, 2-63, 2-67, 2-68, 2-6%, 2-70, 2-71, 2-72, 2-73, 2-74, 2-75,
2-7¢, 2-77, 2-78, 2-7%, 2-80, 2-81, 2-82, 2-83, 2-84, 2-85, 2-86, 2-87,
2-88, 2-89, 2-%0, 2-91, 2-92, 2-93, 3-1, 3-5, 3-7, 3-14, 3-30, 3-34, 3-
38, 3-40, 3-47, 3-65, 3-66, 3-67, 3-68, 3-69, 3-70, 3-71, 3-72, 3-73, 3-
83, 3-84, X-85, 3-86, 3-87, 3-88, 3-89 and 3-90;

more preferred are compounds of Compound Nos. 2-1, 2-2, 2-5, 2-7,
2-8, 2-14, 2-25, 2-28, 2-30, 2-34, 2-38, 2-41, 2-44, 2-47, 2-51, 2-83,
2-69, 2-70, 2-74, 2-78, 2-85, 2-88, 2-89, 2-90, 2-91, 2-92, 2-83, 3-1,
3-7, 3-14, 3-30, 3-66, 3-67, 1-58 and 3-85;
and particularly preferred are the compounds of

Compound No. 2-1: N-{2-nitroxyethyl)-2-oxothiazolidin-4-
ylcarboxamide,

Compound No. 2-5: N-{(2-nitroxyethyl)-5-methyl-2-oxothiazolidin-4-
ylcarboxamide,

Compound No. 2-14: N-(2-nitroxyethyl)-5- (4-methoxyphenyl)-2-
oxothiazolidin-4-ylcarboxamide,

Compound No. 2-28: N-(2-nitroxyethyl)-5-benzyl-2-oxothiazolidin-4-
ylcarboxamide,

. Compound No. 2-30: N-(1-methyl-2-nitroxyethyl)-2-oxothiazolidin-4-

vlcarboxamide,

Compound No. 2-34: N- (2-nitroxyethyl)-2-oxoxazolidin-4-
ylcarboxamide,

Compound No. 2-44: N-(2-nitroxyethyl)-5-(3-furyl)-2-oxoxazolidin-
4-ylcarboxamide,

Compound No. 2-61: N-({2-nitroxyethyl)-5-benzyl-2-oxcxazeolidin-4-
ylcarboxamide,

Compound No. 2-63: N-(l-methyl-2-nitroxyethyl)-2-oxcxazolidin-4-
ylcarboxamide,

Compound No, 2-86: N-(l-methyl-2-nitroxyethyl)-5-methyl-2-

oxothiazolidin-4-ylcarboxamide,




Compound No, 2-88: N- (1-methyl-2-nitroxyethyl) -5- (4-
methoxyphenyl)-2-oxcthiazolidin-4-ylcarboxamide,

Compound No. 2-89: N- {1-methyl-2-nitroxyethyl}-5-benzyl-2-
oxothiazolidin-4-ylcarboxamide,

Compound No. 2-91: N- {1-methyl-2-nitroxyethyl) -5- (3-furyl} -2-
axoxazolidin-4-ylcarboxamide,

Compound No. 2-93: N- (L-methyl-2-nitroxyethyl) -5-benzyl-2-
oxoxazolidin-4-ylcarboxamide,

Compound No. 3-1: N- (2-nitroxyethyl) -2-oxcothiazolidin-5-
ylcarboxamide,

Compound No. 3-14: N- (2-nitrexyethyl) -4 - {4 -methoxyphenyl)-2-
oxothiazolidin-S-ylcarboxamide,

Compound No. 3-30: N- (1-methyl-2-nitroxyethyl) -2-oxothiazolidin-53-
ylcarbexamide and

Compound No. 3-85: N- (1-methyl-2-nitroxyethyl) -4-(4-
met hoxyphenyl) -2-oxothiazolidin-5-ylcarboxamide.
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The compound cof the present invention having the general formula

(I) is easily prepared according to the following wmetheds.

Method A

&;(3 A ]2
(R) +

H COH HzNJ(s}(CHz)'n—ONOQ
(Im (V)
R"
Step Al ®) 8
H CONH(sy (CHg)‘ﬁ"ONOg
(D
Method B
R! R
®) + HEN{!ST(CHZ)ﬁ—OH
H COH —
(D M

/!
Step Bl c*& 2

M CONH(sy(CHaCH ,
7 v
Step B2 -t

2
B
(R) A

M CONHsy(CHzigONOz
0
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Method C
2
R’ g R
tep Cl
w 7 HzN’a's?cCHﬂn—OH e
RO COH ")
(V1D
7 1
RTS R 2
\/L(R) Step €2
REHN" N CONH S (CH2)7OM
]
7 1
R SYR 2
(R) Step C3
RBHN/\CONH/(&;\(CHZ);]—ONOZ —_—

=0

LN
y CON (ﬁ(CHQﬁ*QNOz
4}

In the above formulae, r', R’ and n have the same meanings as
defined above, -y represents a protective group of a mercapto group and
R® represents a protective group of an amino group.

The protective group of the mercaptc gxoup is not particularly
limited so long as it is well kmown in the field of synthetic erganic
chemistry and includes preferably a tri-substituted silyl group having a
substituent. selected from the group consisting of a C;-C, alkyl group, a
phenyl group and a phenyl group substituted with C;-C, alkyl, C,-C4
alkoxy or halegen, a benzyl group, a benzyl group substituted with C,;-C,
alkyl, C;-C4 alkoxy or halogen, a benzyloxycarbonyl group, a
benzyloxycarbonyl group substituted with C.-Cy alkyl, €,-C, alkoxy ox
halogen, a t-butyl group or a t-butoxycarbonyl group, more preferably a
trimethylsilyl group, a triethylsilyl group, a t-butyldimethylsilyl
group, a phenyldimethylsilyl group, a methoxybenzyl group, a
dimethoxybenzyl group, a methoxybenzyloxycarbonyl group, a
dimethoxybenzyloxycarbonyl gzoup cor a t-butoxycarbonyl group, still more
preferably a t-butyldimethylsilyl group, a 4-methoxybenzyl group, a 4-
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methoxybenzyloxycarbonyl group or a t-butoxycarbonyl group, and
particularly preferably a t-butoxycarbonyl group.

The protective group of the aminoc group is not particulazly
limited so long as it is well known in the field of synthetie¢ organic
chemistry and includes preferably a tri-substituted silyl group having a
substituent selected from the group consisting of a C;-C, alkyl group, a
phenyl group and a phenyl group substituted with C,-C; alkyl, ¢ -C,
alkoxy or halegen, a benzyl group, a benzyl group substituted with C,-C,
alkyl, C,-C, alkoxy or halocgen, a benzyloxycarbonyl group, a
benzyloxycarbonyl group substituted with C,-C, alkyl, C,-C, alkoxy or
halogen, a t-butyl group or a t-butoxycarbonyl group, more preferably a
trimethylsilyl group, a triethylsilyl group, a t-butyldimethylsilyl
group, a phenyldimethylsilyl group, a methoexybenzyl group, a
dimethoxybenzyl group, a methoxybenzyloxycarbonyl group, a
dimethoxybenzyloxycarbonyl group or a t-butoxycarbonyl group, still more
preferably a t-butyldimethylsilyl group, a 4-methoxybenzyl group, a 4-
methoxybenzyloxycarbonyl group or a t-butoxycarbonyl group, and
particularly preferably a t-butoxycarbonyl group.

Method A is a wethod for preparing the compound (I).

Step Al is to prepare a compound having the general formula (I)
and ig carried out by reacting a compound having the general formula
{III) or a reactive derivative thereof (acid halides, mixed acid
anhydrides or active esters) with a compound having the general £formula
{IV) or its acid addition salt (for example, mineral acid salts such as
hydrochlorides, nitrates and sulfates) in an inert scolvent, and is
carried cut, for example, by an acid halide methed, a mixed acid
anhydride method, an active ester method or a condensation method.

The acid halide method is c¢arried out by reacting the compound
(III) with a halegenating agent (for example, thicenyl chloride, oxalyl
chloride, phosphorus pentachloride, etc.) in an inert solvent to prepare
the acid halide, and by reacting the acid halide with the compound (IV}
or an acid addition salt thereof in an inert solvent in the presence or
absence of a base.

The base employable here may include, for example, organic amines

such as triethylamine, N-methylmorpholine, pyridine and 4-
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dimethylaminopyridine; alkali metal hydrogencarbonates such as sodium
hydrogencarbonate and potassium hydrogencarbonate; and alkali metal
carbonates such as sodium carbonate and potasgium carbonate, and
preferably organic amines.

The inert solvent employable here is not particularly limited so
long as it does not affect the reaction and may include, for example,
hydrocarbons such as hexane, cyclohexane, benzene, toluene and xylene;
halogenated hydrocarbons such as dichloromethane, 1,2-dichlorcethane and
carbon tetrachloride; ethers such as ether, tetrahydrofuran and dioxane;
ketones such as acetone; amides such as N,N-dimethylformamide, N,N-
dimethylacetamide, N-methyl-2-pyrrolidene and hexamethylphosphoramide;
and sulfoxides such as dimethyl sulfoxide, and preferably hydrocarbons,
halogenated hydrocarbons, ethers or amides,

The reaction temperature varies depending on the starting
compounds (III) and (IV), the kind of solvent etc., and the reaction
temperatures for both the reaction of the halegenating agent with the
compound (III} and the reaction of the acid halide with the compound
{IV) are usually -20°C to 150°C. Dreferably, the reaction temperature
for the former reaction is -10°C to 50°C, and for the latter reaction is
0°C to 180°C. The reaction time varies depending on the reaction
temperature etc., and the reaction time of koth reactions is usually 15
minutes to 24 hours (preferably 30 minutes to 16 hours}.

The mixed acid anhydride method is carried out by reacting a C;-C
alkyl halogenccarbonate, a di-C,-C; alkylceyanophosphoric acid or a di-Cg-
Cio arylphosphoryl azide with the compound (III) to prepare the mixed
acid anhydride and by reacting the resulting mixed acid anhydride with
the compound (IV) or its acid addition salt.

The reaction for preparing the mixed acid anhydride is carried out
by reacting a C,-C; alkyl halogenocarbonate such as methyl
chloreocarbonate, ethyl chlorocarbonate, isobutyl chlorocarbonate and
hexyl chlorocarbonate (preferably ethyl chlorocarbonate or iscbutyl
chlorocarbonate), a di-C,-C¢ alkylcyanophosphoric acid such ag
dimethylcyancphosphoric acid, diethylcyancphesphoric acid and
dihexylcyanophosphoric acid (preferably diethylcyanophosphoric acid] or
a di-C;-Cye arylphosphoryl azide such as diphenylphosphoryl azide, di{p-
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nitrophenyl)phosphoryl azide and dinaphthylphosphoryl azide
(preferably diphenylphosphoryl azide} with the compound (III),
preferably in an inert solvent in the presence of a base.

The base and the inert solvent employable here are similar to
those employable in the acid halide method.

The reaction temperature varies depending on the starting
compountd (III), the kind of solvent, etc., and is usually -20°C to
50°C (preferably 0°C to 30°C). The reaction time varies depending on
the reaction temperature ete. and is usually 15 mimutes to 24 hours
(preferably 30 minutes to 16 hours).

The reaction of the mixed acid anhydride with the compound (IV)
or its acid addition salt is preferably carried out in an inert
solvent in the presence or absence of a base. The base and the inert
solvent employable here are similar to those employable in the acid
halide method.

The reaction temperature varies depending on the starting
compound (IV), the kind of solvent, etc., and is usually -20°C to
100°C (preferably -10°C to 50°C). The reaction time varies depending
on the reaction temperature etc., and is usually 15 minutes to 24
hours (preferably 30 minutes to 16 hours).

oo In the case where dialkylcyanophosphoric acid ox
diarylphosphoryl azide is used, the present method can be carried out
by reacting the compound (ITI} with the compound (IV) directly in the
presence of a base.

The active ester method can be carried out by reacting the
compound (III} with an active esterifying agent (for example, an N-
hydroxy compound such as N-hydroxysuccinimide and N-
hydroxybenzotriazole and the like) in the presence of a condensation
agent (for example, dicyclohexylcarbodiimide, carbonyldiimidazole and
the like) to prepare the active ester, and by reacting the active
ester with the compound (IV) or its acid addition salt.

The reaction for preparing the active ester is preferably
carried out in an inert solvent, and the inert solvent employable heze

is similar to that employable in the acid halide method.
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The reaction temperature varies depending on the starting
compounds {III) and (IV), the kind of solvent, etc., the reaction
temperature for the active esterification reaction is usually -20°C to
50°C (preferably -10°C to 30°C), and the reaction temperature for the
reaction of the active ester compound with the compound {(IV} is usually
-20°C to 50°C (preferably -10°C tec 30°C). The reaction time varies
depending on the reaction temperature etc., and the reaction times for
both reactions are usually 15 minutes to 24 hours (preferably 30 minutes
to 16 hours).

The condensation method can be carried cut by reacting, the
compound {III) with the compound (IV)} or an acid addition salt thereotf
directly in the presence of a condensation agent (for example,
dicyclohexylcarbodiimide, carbonyldiimidazcle, 1-(N, N-
dimethylaminopropyl) -3-ethylcarbodiimide hydrochleoride and the like) .
The present reaction is carried out in the similar manner to the
reaction for preparing the active ester.

After completion of the reaction, the desired compound in each
reaction is collected from the reaction mixturs by conventional
procedures. For example, the desired compound of each reacticn can be
obtained by appropriately separating the insoclubles by filtration and
collecting the precipitated crystal by filtratiomn; or by apprepriately
separating the insolubles by filtration, appropriately neutralizing,
distilling off the solvent, adding water to the reaction mixture,
extracting the mixture with a water-immiscible organic solvent such as
ethyl acetate, drying the organic layer and evaporating the extracting
solvent. If necessary, the compound thus obtained can be further
purified by conventional procedures, for example, recrystallization,
column chromatography and the like

The starting compound (III) of Method A is known or is easily
prepared according to known methods or methods which are similar thereto
[for example, Tetrahedron, 45, 7459 (1989), J. Am. Chem. Soc., 73, 5203
{1957), J. Am. Chem. Soc., 111, 6354 (1989), etc.].

Method B is another method for prepaxing the compound (I).

Step Bl is to prepare a compound having the general formula (VI)

and is carried out by reacting the compound (III} or a reactive
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derivative thersof with a compound having the general formula (V) in
an inert solvent. The present step is carried out, for example, by
the acid halide method, the mixed acid anhydride method, the active
ester method or the condensation method, and is carried out in the
same manner as in Step Al.

Step B2 is to prepare a compound having the genmeral formula (I)
and is carried out by reacting the compound having the general formula
[VI) with a nitrating agent in the absence or presence of an inert
solvent.

The nitrating agent employable here may include, for example,
fuming nitric acid, nitrocollidium tetrafluorokoron, thicnylchloride
nitric acid, thionylnitric acid and nitronium tetrafluorcbecron, and
preferably fuming nitric acid, nitrocollidium tetrafluorcheron or
thionylchloride nitric acid.

The inert solvent employable here is not particularly limited so
long as it does not affect the reaction and may include, feor example,
hydrocarbons such as hexane, cyclohexane, benzene, toluene and xylene;
halogenated hydrocarbons such as dichloromethane, 1,2-dichloroethane
and carbon tetrachloride; asthers such as ether, tetrahydrofuran and
dioxane; ketones such as acetone; nitriles such as acetonitrile;
amides such as N,N-dimethylformamide, N,N-dimethylacetamide, N-methyl-
2-pyrrolidone and hexamethylphosphoramide; and sulfoxides such as
dimethyl sulfoxide, preferably haleogenated hydrocarkbons, ethers or
nitriles, and particularly preferably nitriles.

The reaction temperaturs varies depending on the starting
compound {VI), the kind of nitrating agent, etc. and is usually -20°C
to 50°C, and preferably about room temperature. The reaction time
varies depending on the reaction temperature etc., and is usually 30
minutes to 24 hours (preferably 1 hour to 10 hours).

The compound (I) is alsc prepared by reacting the compound (VI)
with a sulfonylating agent (for example, C,-C, alkanesulfonyl halides
such as methanesulfonyl chloride, methanesulfonyl bromide,
ethanesulfonyl chloride and butanesulfonyl chloride; Cs-Cyg aryl
halides such as benzenesulfonyl chloride, p-toluenesulfonyl chloride,

p-toluenesulfonyl bromide and naphthylsulfonyl chloride; or C;-C,
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alkanesulfonic anhydrides such as methanesulfonic anhydride,
ethanesulfonic anhydride and butanesulfonic anhydride, preferably
methanesulfonyl chloride, ethanesulfenyl chloride, benzenesulfonyl
chloride, p-toluenesulfonyl chloride or methanesulfonic anhydride, and
particularly preferably methanesulfonyl chleride) at -20°C to 50°C
(preferably about room temperature)} for 30 minutes to 24 hours
(preferably 1 hour to 10 hours) in an inert solvent (for example,
hydrocarbons such as hexane, cyclohexane, benzene, toluene and xylene;
halogenated hydrocarbons such as dichloromethane, 1,2-dichlorcethane and
carbon tetrachloride; or esthers such as ether, tetrahydrofuran and
dioxane; or nitriles such as acetonitrile, preferably nitxiles, and
particularly preferably acetonitrile) in the presence or absence of a
base (for example, organic amines such as triethylamine, N-
methylmorpheline, pyridine and 4-dimethylaminopyridine, and preferably
triethylamine) to prepare the sulfonyloxy compound, and then by reacting
the sulfonylexy compound with tetra(C;-C; alkyl)ammonium nitrate (for
example, tetramethylammonium nitrate, tetraethylammonium nitrate or
tetrabutylammonium nitrate, and preferably tetrabutylammonium nitrate)
at 0°C to 200°C (preferably 50°C to 150°C) for 30 minutes te 24 hours
(preferably 1 hour to 10 hours) in an inert solvent {for example,
aromatic hydrocarbons such as benzene, toluene and xylene, and
preferably tcluene).

After completion of the reaction, the desired compound of each
reaction is collected from the reaction mixture according to
conventional procedures. For example, the desired compound can be
cbtained by collecting the precipitated crystal by filtration; by
distilling off the solvent; or by appropriately distilling off the
solvent, adding water to the reaction mixture, extracting the mixture
with a water-immiscible organic solvent such as esthyl acetate, drying
the organic layer and evaporating the sxtracting solvent. If necessary,
the compound thus obtained can be further purified by conventional
procedures, for example, zecrystallization, column chromatography and
the like.

Method C is another method for preparing the compound (I).
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Step Cl is to prepare a compound having the general formula
(VIII) and is carried out by reacting a compound having the general
formula (VII) or a reactive derivative thereof with the compound (V)
in an inert solvent. The present step can be carried out, for
example, by the acid halide method, the mixed acid anhydride method,
the active ester method or the condensation methed and is carried out
in the same manner as in Step Al of the above Method A.

Step C2 is to prepare a compound having the general formula (IX)
and is carried out by reacting a compound having the general formula
(VIII) with a nitrating agent in the absence or presence of an inert
solvent. The present step is carried out in the same manner as in
Step B2 of the above Method B.

Step ¢3 is to prepare the compound {I) and is carried out by
eliminating the protective group of the mercaptc group and the
protective group of the amino group of the compound (IX) and then
reacting the resulting compound with carbonyl compounds such as
carbonyldiimidazole; phosgene derivatives such as phosgene and
triphosgene; C;-C, alkyl halogenocarbonates such as methyl
chlorocarbonate, ethyl chlorocarbenate, ethyl bromocarberate, propyl
chlerocarbonate and butyl chlorocarbonate; and phenyl
halogenccarbonate derivatives such as phenyl chlorocarborate, phenyl
bromocarbonate, tolyl chlorocarbonate, methoxyphenyl chlorocarbonate
and chlorophenyl chlorocarbonate (preferably carbonyldiimidazole,
phosgene, triphosgene, methyl chlorocarbonate, ethyl chlorocarbonate,
athyl bromocarbonate or phenyl chlorocarbonate, and particularly
preferably carbonyldiimidazole).

The reaction for eliminating the protectiwve group of the
mercapto group and the protective group of the amino group is carried
out by the method well known in the field of synthetic organic
chemistry. For example, the protective group of the mercapto group
and the protective group of the amino group are eliminated by reacting
a corresponding compound with an acid in an inert sclvent.

The acid employable here may include, for example, mineral acis
such as hydrochloric acid, nitric acid and sulfuric acid; carboxylic

acis such as acetic acid and trifluorocacetic acid; and sulfonic acids
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such asg methanesulfonic acid, benzenesulfonic acid and p-
toluenesulfonic acid, preferably hydrochloric acid, trifluoroacetic
acid or p-toluenesulfonic acid, and particularly preferably
hydrochloric acid.

The inert solvent employable here is not particularly limired so
long as it deoes not affect the reacticn and may include, for example,
hydrocarbons such as hexane, cyclohexane, benzene, toluene and xylene;
halogenated hydrocarbons such as dichloromethane, 1,2-dichloroethane
and carbon tetrachloride; ethers such as ether, tetrahydrofuran and
dioxane; ketones such as acstone; and nitriles such as acetonitrile,
preferably halogenated hydrocarbons or ethers, and particularly
preferably ethers.

The reaction temperature varies depending on the starting
compound etc., and is usually -20°C to 50°C, and preferably about room
temperature. The reaction time varies depending on the reaction
temperature etc., and is usually 30 minutes to 24 hours (preferably 1
hour te 10 hours).

In the case where the protective group of the mercapto group
and/or the protective group of the amino gxoup are a tri-substituted
silyl group, the protective group is also eliminated by reacting the
corresponding compound with a reagent producing a fluoro anion such as
tetrabutylammenium fluoride and potassium fluoride instead of the
acid.

The protective group of the mercapto group and the protective
group of the amino group may be eliminated in order, and are
preferably eliminated at the same time under the same condition.

The reaction of the compound obtained by eliminating the
protective group of the mercapto group and the protective group of the
amino group with the carbomyl compound is preferably carried out in an
inert solvent.

The inert solvent employable here is not particularly limited so
long ag it does not affect the reaction and may include, for example,
hydrocarbons such as hexane, cyclohexane, benzene, toluene and xylene;
halogenated hydrocarbons such as dichloromethane, 1,2-dichlcroethane
and carbon tetrachloride; ethers such ag ether, tetrahydrofuran and
dioxane; ketones such as acetone; and nitriles such as acetonitrile,

preferably halogenated hydrocarbons or ethers, and particularly
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The reaction temperature varies depending on the starting
compound etc., and is usually -20°C to 50¢C, and preferably about room
temperature. The reaction time varies depending on the reaction
temperature etc., and is usually 10 minutes to 10 hours (preferably 20
minutes to 5 hours).

After completion of the reaction, the desired compound of each
reaction is collected from the reaction mixture by conventional
procedures. For example, the desired compound can be obtained by
distilling off the solvent; or by appropriately distilling off the
solvent, adding water to the reaction mixture, extracting the mixture
with. a water-immiscible organic solvent such as ethyl acetate, drying
the organic layer and evaporating the extracting solvent. If
necessary, the compound thus obtained can be further purified by
conventional procedures, for example, regrystallization, column
chromatography and the like.

The starting compeound (VII} of Method C is known or is easily
prepared according to known methods or methods which are similar
thereto [for example, Chem. Absts., 74, 10037%b (1971)].

A compound having the general formula (I'} alsc has an excellent
anti-ulcerative action and is prepared in the same manner as in the
above process using a compound having the general formula (IV')
instead of the compound (IV) or a compound having the general formula

(V') instead of the compound (V).

R1
2
® 7
H  CONHGRNCH=ONO,

2 2

I}
w1)

HINTRMCHZTONGz  HaNRYCH=—CH
) (V)
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In the above formulae, Rl, R’ and n have the same meanings as
defined above.

The compound having the general formula (II) which is an active
ingredient of a preventive agent or a therapeutic agent for an
ulcerative disease of the present invention is a known compound or is
easily prepared according to conventional procedures (for example,

Japanese Unexamined Patent Publication (KOKAI) No. Hei 5-213910 etc.).

(Effect of the invention)

The compound having the above general formula (I) of the present
invention exhibits a potent collateral vessel dilating action, a weak
toxicity and less side effects such as headache, dizziness, tachycardia
or detrimental effects on the digestive system, liver, bome etc., and it
does not undergo the first-pass effect, and it is useful as a preventive
agent and a therapeutic agent (preferably a therapeutic agent) for
angina pectoris.

Meanwhile, the compound having the above general formula (II) or a
pharmacclogically acceptable salt therecf exhibits a potent anti-
ulcerative action, a weak toxicity and less side effects such as
headache, dizziness, tachycardia or detrimental effects on the digestive
system, liver, bone etc., and it is useful as a preventive agent and a
therapeutic agent (preferably a therapeutic agent] for an ulcerative
disease.

The compound {I) has characteristics that its storage stability is

excellent and it can be handled easily.

[Industrial applicability]

In the case where the compound (I} of the present invention is
used as a therapeutic agent or a preventive agent for angina pectoris;
or the compound (II} and a pharmacclogically acceptable salt thexreof are
used as a preventive agent or a therapeutic agent for an ulcerative
disease, it can be administered as such or as a mixture, for example,
with a suitable pharmacologically acceptable excipient, diluent or the

like in the form of a tablet, a capsule, a granule, a powder, a syrup
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for oral administration and an injection preparation for parenteral
administration.

These preparations are prepared by the known method using
additives such as excipients (for example, sugar derivatives such as
lactose, sucrose, glucose, mannitel and sorbitol; starch derivatives
such as corn starch, mashed potato starch, a-starch, dextrine and
carboxymethyl starch; cellulose derivatives such as crystalline
cellulose, low hydroxypropyl-substituted cellulose, hydroxypropylmethyl

cellulose, carboxymethyl cellulose, carboxymethyl cellulose ¢alcium and
internally bridged carboxymethyl cellulose sodium; gum arabic; dextran;
Pullulan; silicate derivatives such as light silicic acid anhydride,
synthetic aluminum silicate and magnegium meta-silicic acid aluminate;
phosphate derivatives such as calcium phosphate; carbonate derivatives
such as calcium carbonate; and sulfate derivatives such as calcium
sulfate), binders (for example, the above-mentioned excipients; gelatin;
polyvinylpyrrolidone; and Macrogol); disintegrating agents (for example,
the above-mentioned excipients; chemically modified starch, cellulose
derivatives, etc. such as Crecsscarmelose sodium, sodium carboxymethyl
starch and bridged polyvinylpyrrolidone), lubricants (for exampls, talcg;
stearic acid; and metal stearates such as calcium stearate and magnesium
stearate; colloidal silica; waxes such as beeswax and spermaceti; boric
acid; glycol; carboxylic acids such as fumaric acid and adipic acid;
sodium carboxylate such as scdium benzoate; sulfates such as sodium
sulfate; leucine; lauryl sulfates such as sodium laurylsulfate and
magnesium laurylsulfate; silicic acids such as silicic acid anhydride
and silicic acid hydrate; and starch derivatives in the abeove
excipients), stabilizers (for example, p-hydroxybenzoates such as
methylparaben and propylparaben; alcohols such as chlorobutanol, benzyl
alcchel and phenylethyl aleohol; benzalkonium chleride; phenols such as
phenol and cresol; thimerosal; acetic anhydride; and sorbic acid);
corrigents (for example, sweeteners, sour agents and perfumes
conventionally used), diluents and solvents for injection agents (for
example, water, ethanol and glycerin). The dose varies depending on the
condition and age of the patient to be treated, and it isg desirably
administered 1 to 6 times daily depending on the ceondition: in the case

of oral administration, the lower limit of 1 mg each time (preferably 5




mg) and the upper limit of 1000 mg (preferably 300 mg} for an adult; and
in the case of intravenous administration, the lower limit of 0.1 mg
each time (preferably 0.5 mg) and the upper limit of 100 mg (preferably
50 mg) for an adult.

[Best mode for practicing the invention]

The present invention will be described below more specifically by
showing Examples, Reference examples, Test examples and Preparation

examples, but the invention is not limited thereto.

Example 1

[4R) -N-[ (18} -1-Methyl-2-nitroxyethyl]-2-oxothizzolidin-4-yl-carboxamide

{(Exemplary Compound No. 1-1)

In 60 ml of dry tetrahydrofuran were suspended 2.06 g of (4R)-2-
oxothiazolidine-4-carboxylic acid and 2.00 g of (1$)-1-methyl-2-
nitroxyethylamine hydrochloride, 4.5 ml of triethylamine and 3.00 ml of
diphenylphosphoryl azide were added thereto with stirring under ice-
cooling, and the mixture was stirred at room temperature for 5 hours.
Then, the solvent was distilled off under reduced pressure and the
residue was purified by gilica gel column chromatography employing
cyclohexane-ethyl acetate (1:4) as an aluent to obtain 3.00 g of
colorless crystals. The crystals were recrystallized from ethyl acetate
to obtain 0.964 g of the desired compound as colorless needle crystals.

m.p.: 122-123°C {(decomp.)

NMR spectrum (CDC1,+DMSO-d¢) 5 ppm: 1.27(3H, 4, J=6.6Hz), 3.67(2H,
d, J=6.6Hz), 4.10-4.57(4H, m), 7.57(1H, bs), 7.78{1H, br.s)

Example 2

(4R} -N- [ (1S) -1-Methyl-2-nitroxyethyl]-2-oxothiazolidin-4-yl-carboxamide

(Exemplary Compound No., 1-1)

carboxamide

In 20 ml of dry tetrahydrofuran were dissclved 1.0 g of (4R)-2-

oxothiazolidine-4-carboxylic acid and 0.56 g of L-alaninel, 2.8 ml of
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triethylamine and 1.8 ml of diphenylphosphoryl azide were added thereto
with stirring under ice-cooling, and the mixture was stirred at room
temperature for 3 hours. Then, the solvent was distilled off under
reduced pressure and the obtained residue was purified by silica gel
column chromatography employing ethyl acetate as an eluent and further
purified by silica gel column chromatography employing dichloromethane-
methanol (95:5) as an eluent to cobtain 0.92 g of the desired compeund as
colorless crystals.

m.p.: 160-262°C

NMR spectrum (DMSO-d¢) & ppm: 1.04(3H, d, J=6.7Hz), 3.20-3.40(3H,
m), 3.63(1H, d4d, J=8.6Hz, J=11.2Hz]}, 3.70-3.88(lH, m), 4.16-4.22(1H, m),
4.73 (14, t, J=5.6Hz), 7.83(1H, d, J=7.9Hz), 8.24(1lH, bs)

{(2b) {4R)-N-[{1S}-1-Methyl-2-nitroxyethyl] -2-oxothiazolidin-4-yl-

carboxamide

In 10 ml of dry acetonitrile were dissclved 478 mg of nitronium
tetrafluoroboron (85% content), 0.43 ml of 2,4,8-collidine was added
thereto with stirring under ice-cocling, and the mixture was stirred
under ice-cooling for 30 minutes. To the resulting mixture were added
500 mg of {(4R)-N-[(18)-1-mechyl-2-hydroxyethyl]-2-oxothiazolidin-4-yl-
carboxamide, and the mixture was stirred at room temperature for 1 hour
and 45 minutes. Then, the solvent was distilled off under reduced
pressure and the thus obtained residue was purified by silica gel column
chromatography employing cyclohexane-sthyl acetate (3:7) as an eluent to
obtain 178 mg of the desired compound as colerless crystals.

m.p.: 119-122°C (decomp.)

NMR spectrum of the compound was identical with that of the

compound of Example 1.

Example 3

1 -carboxamide

(BExemplary Compeund No, 1-1)

(3a) K-[(18}-1-Methyl-2-hydroxyethyll-(2R)-2-t-butoxvcarbonylamino-3-tc-

butoxycarbonylthiopropanamide
In 100 ml of dry tetrahydrofuran were dissolved 5.0 g of N, S-di-c-
butoxycarbonyl-L-cysteine and 1.2 g of L-alaninol, 4.4 wml of
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triethylamine and 4.0 ml of diphenylphosphoryl azide were added thereto
with stirring under ice-cooling, and the mixture was stirred at room
temperature for 4 hours. Then, the solvent was distilled off under
reduced pressure and the residue was purified by silica gel column
chromatography employing cyclohexane-ethyl acetate (1:1) as an eluent to
cbtain 3.55 g of the desired compound ag colorless crystals.

m.p.: 70-72°C

NMR spectrum {CDC1;) 8 ppm: 1.19(2H, d, J=6.9Hz), 1.45(9H, s),
1.51(9H, s), 2.65-2.90{iH, bs), 3.03-3.30(2H, m), 3.42-3.58(1H, m),
3.63-3.78(1H, m), 3.95-4.04{1H, m), 4.20-4.35{1H, m), 5.42-5.58 (1H, bm},
6.46{1H, 4, J=7.8H=z)

(3b) N-[(1S)-1-Methyl-2-nitroxyethyl]-(2R)-2-t-butoxycarbonyiamino-3-t-

butoxycarbonylthiopropanamide

In 25 ml of dry acetonitrile were dissclved 1.24 g of
nitronium tetraflucroboron (85% content), 1.12 g of 2,4,6-collidine was
added thereto with stirring under ice-cocling, and the mixture was
stirred under ice-cooling for 30 minutes. Then, a solution obtained by
digsolving 2.5 g of N-{(18)-l-methyl-2-hydroxyethyl]-(2R)-2-t-
butoxycarbonylamino-3-t-butoxycarbonylthiopropanamide in 25 ml of dry
acetonitrile was added to the mixture and the resulting mixture was
stirred at room temperature for 3 hours. Then, the sclvent was
distilled off under reduced pressure and the thus obtained residue was
purified by silica gel column chromatography employing cyclohexane-ethyl
acetate [4:1) as an eluesnt to obtain 1.39 g of the desired compound as
pale yellow crystals. ‘

m.p.; 123-124°C (decomp.)}

NMR spectrum {CDCl;) & ppm: 1.27(3H, d, J=6.8Hz), 1.45(9H, s),
1.51(98, s}, 3.05-3.28(2H, m), 4.20-4.55(4H, m}, 5.42(1iH, d, J=6.3Hz),
£.45-6.65(1H, bs)

f3¢) (4R)-N-[({16)-1-Methyl-2-nitroxyethyl]-2-oxothiazolidin-4-yl-

carboxamide

In 10 ml of a solution of 4N hydrochloric acid in dioxane were
dissolved 1.0 g of N-[{18)-1-methyl-2-nitroxyethyl]-(2R)-2-t-
buroxycarbonylamino-3-t-butoxycarbonylthiopropanamide, and the golution

was stirred at room temperature for 2 hours. The solvent was distilled




off under reduced pressure, benzens was added to the residue, and the
solution was evaporated to dryness under reduced pressure. The thus
obtained residue was suspended in 10 ml of dry dichloromethane, 0.46 g
of ecarbodiimidazcle were added thereto, and the mixture was stirred at
room temperature for 40 minutes. The reaction mixture was purified by
silica gel column chromatography employing ethyl acetate as an eluent to
obrain 0.45 g of pale yellow crystals. The crystals were recrystallized
from sthyl acetate to obtain 84 mg of the desired compound as colorless
crystals.

m.p.: 125-126°C (decomp.)

NMR spectrum of the compound was identical with that of the

compound of Example 1.

Example ¢

(4R)»N~[(ls)-l-Sthvl-2-nitroxvethvl}—2—oxothiazolidin—4-vl—carboxamide

[Exemplary Compound No. 1-15)

In 10 ml of dry tetyahydrofuran were suspended 0.50 g of {4R}-2-
oxothiazolidine-4-carboxylic acid and 0.70 g of (158)-l-ethyl-2-
nitroxyethylamine hydrochloride, 1.40 ml of triethylamine and 0.82 ml of
diethylcyanophosphoric acid were added thereto, and the mixture was
stirred at rocm temperature for 2 hours. The solvent was distilled off
under reduced pressure and the residue was purified by silica gel column
chromatography employing cyclohexane-ethyl acetate {1:2) as an eluent to
obtain a pale vellow oil. Isopropyl ether was added to the oil to
obtain a pale yellow powder. The powder was dissolved in 10 ml of
acetone and further 5 ml of ethyl acetate was added thereto. The
acetone was distilled off under reduced pressure and the mixture was
left to stand at room temperature to obtain 0.24 g of the desired
compound as colorless columnar crystals.

m.p.: 106-107°C (decomp.)

NMR spectrum (d,-DMSO) & ppm: 0.87(3H, t, J=7.4Hz), 1.30-1.68(2H,
m), 3.32(1H, 44, J=5.C0Hz, J=11.2Hz), 3.68 (14, dd, J=8.5Hz, J=11.2Hz},
2.95-4.10(1H, m), 4.25-4.35(1H, m), 4.41(1H, dd, J=7.5Hz, J=11.2Hz),
4.60(1H, dd, J=4.3Hz, J=11.2Hz}, 8.09{1H, d, J=8.5Hz), 8.27(1H, bs)

ron




Example S

(4R) -N-[(18) -1-Propyl-2-nitroxyethyl] -2-oxothiazolidin-4-yl-carboxamide

(Exemplary Compound No. 1-27)

0.84 g of the desired compound was obtained as colorless crystals
in similar procedures to those in Example 4 by using 0.50 g of (4R)-2-
oxothiazolidine-4-carboxylic acid and 0.75 g of (18)-1l-propyl-2-
nitroxyethylamine hydrochloride.

m.p.: 99-100°C {decomp.)

‘NMR spectrum (d¢-DMSO) & ppm: 0.87(3H, t, J=7.1Hz), 1.15-1.55(4H,
m), 3.32{(1H, dd, J=4.8Hz, J=11.2Hz), 3.68(1H, dd, J=8.6Hz, J=11.2Hz),
4.031-4.18(tH, m), 4.23-4.33{1H, m}, 4.39(1H, dd, J=7.5Hz, J=11.2Hz),
4.50(1H, dd, J=4.2Hz, J=11.2Hz), 8.09(1H, d, J=8.5Hz), 8.27(lH, bs)

Example §

(4R) -N-[(18) -1-Butyl-2-nitroxyethyl] -2-oxothiazolidin-4-vl-carboxamide

(Exemplary Compound No, 1-71)

570 mg of the desired compound were obtained as colorless crystals
in similar procedures to those in Example 4 by using 441 mg of (4R)-2-
oxothiazolidine-4-carboxylic acid and 500 mg of {1S)-1-butyl-2-
nitroxyethylamine hydrochloride.

m.p.: 118-112°C (decomp.)

NMR spectrum (CDCl;) & ppm: 0.91(3H, t, J=7.2Hz), 1.20-1.43(4H, m},
1.45-1.75(2H, m), 3.61(1H, dd, J=4.5%H=z, J=11.2Hz), 3.83(1H, dd, J=8.6H=,
J=11.2Hz), 4.23-4.45(3H, m), 4.60(1H, dd, J=3.3Hz, J=11.2Hz), &.65(1H,
bg), 6.81(1H, 4, J=8.6Hz)

Example 7

(4R) -N-{{18)-1-Isopropvl-2-nitroxyethyl] -2-cxothiazolidin-4-v1l-

carboxamide (Exemplary Compound No. 1-59)

343 my of the desired compound were cbtained as colorless crystals
in similar procedures to those in Example 4 by using 333 mg of (4R)-2-
cxothiazolidine-4-carboxylic acid and 500 mg of (15)-l-isopropyl-2-
nitroxyethylamine hydrcchloride.

m.p.: 89-91°C
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NMR spectrum (d;-DMSQ} & ppm: 0.96(3H, d, J=7.3Hz), 1.00(3H, 4,
J=6.6Hz), 1.83-2.02(1H, m), 3.64(1H, dd, J=4.0Hz, J=11.2Hz), 3.84(1H,
dd, Je8.6Hz, J=11.2Hz}, 4.05-4.20(1H, m), 4.35-4.52(2H, m), 4.65(1H, dd,
J=4.0Hz, J=11.2Hz), 6.80(1H, bs), 6.86(1H, d, J=9.2Hz)

Example 8

{4R) -N-[ (18} -1-Isobutyl-2-nitroxyethyl] -2-oxothiazolidin-4-vy1-

carboxamide (Exemplaxy Compound No. 1-83)

636 mg of the desired compound were obtained as yellow o0il in
similar procedures to those in Example 4 by using 544 mg of {4R}-2-
oxothiazolidine-4-carboxylic acid and 500 mg of (18)-1-isobutyl-2-
nitroxyethylamine hydrochloride.

NMR spectrum {d;-DMSO) & ppm: 0.93(3H, 4, J=6.6Hz), 0.9%5(3H, d,
3=7.9Hz), 1.30-1.80(3H, m), 3.61(1H, dd, J=4.0Hz, J=11.2Hz), 3.82(1lH,
dd, J=8.6Hz, J=11.2Hz), 4.30-4.50(3H, m), 4.59(1H, d4d, J=1.3Hz,
J=11.2Hz), 6.693{1H, bs), 6.85(1H, 4, J=7.9Hz)

Reference example 1

{4R) -N-[ (1R} -i-Methyl-2-nitroxyethyll -2-oxothiazeclidin-4-v1-carboxamide

In 100 ml of dry benzene were suspended 5.64 g of (4R}-2-
oxothiazolidine-4-carboxylic acid, 6.7 ml of oxalyl chloride and a few
drops of dimethylformamide were added thereto, and the mixture was
stirred at room temperature for 3 hours. The solvent was distilled off
under reduced pressure, further benzene was added thereto, and the
suspension was distillated azeotropically to dryness to obtain the pale
yellow acid chloride.

In 150 ml of dry dichlorcmethane were suspended 5.00 g of (1R)-1-
methyl-2-nitroxyethylamine hydrochloride, 14 ml of triethylamine and a
solution of the previously obtained acid chloride in 70 ml of dry
dichleoromethane were added dropwise thereto with stirring under ice-
cooling, and the mixture was stirred under ice-cooling for 1 hour.
Then, the solvent was distilled off under reduced pressure and the
residue was purified by silica gel column chromatography employing

cyclohexane-ethyl acetate {1:4) as an eluent to obtain pale yellow

QWToﬁﬁéJ




crystals. The crystals were recrystallized from ethyl acetate to obtain
2.79 g of the desired compound as colorless crystals.

m.p.: 101-102°C ({(decomp.}

NMR spectrum (CDCl;+ds-DMSQ) & ppm: 1.27(3H, 4, J=6.5%Hz), 3.55-
3.75(2H, m), 4.23-4.58{4H, m), 7.47(1H, 4, J=7.1Hz), 7.61(1H, s)

Reference example 2

[18) -N- (£-Butoxvcarbonyl) -1-methyl-2-nitroxyethylamine

In 200 ml of dry acetonitrile were suspended 17.9 g of nitronium
tetrafluorchboron, and 17.5 ml of 2,4,6-collidine were added dropwise
thereto at -5°C to 0°C under a nitrogen stream. The reaction mixture
was stirred at 0°C for 30 minutes, 10.7 g of N-t-butoxycarbonyl-L-
alaninel were added therxeto, and the mixture was stirred at room
temperature for 1 hour and 20 minutes. Then, the sclvent was distilled
of f under resduced pressure and ethyl acetate was added to the residue.
The insolubles were filtered off and the filtrate was evaporated to
dryness under reduced pressure. The thus obtained yellow oil was
purified by silica gel column chromategraphy employing cyclohexans-ethyl
acetate {9:1) as an eluent to obtain 7.12 g of the desired compound as a
colorless cil.

NMR spectrum (CDCl,} & ppm: 1.23(3H, d, J=7.3Hz), 1.45(%H, s),
3.90-4.15(1H, m), 4.27-4.75(3H, m)

Reference example 3

(18) -1-Methvl-2-nitroxyethylamine hydrochloride

In 80 ml of 4N hydrochloric acid-dioxane were dissolved 4.52 g of
(18) -N- (t-butoxycarbonyl) -1-methyl-2-nitroxyethylamine, and the mixture
was left to stand at rcom temperature for 1 hour and 50 minutes. To the
mixture were added 160 ml of ether, and the crystals were collected by
filtration and dried to cbtain 3.02 g of the desired compound as
colorless crystals.

m.p.: 124-135°C

NMR spectrum (CDCl,+d,-DMSQ) & ppm: 1.47(3H, d, J=6.6Hz), 3.55-
3.70{1H, m), 4.65-4.80(2H, m)
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Reference example 4

(1R) -N- {t-Butoxycarbonyl) -L-methyl-2-nitroxyethylamine

8.55 g of the desired compound were obtained as colorless oil in
similar procedures to those in Reference example 2 by using 12.09 g of
nitronium tetraflucroboron and 7.72 g of N-t-butoxycarbonyl-D-alaninol.

NMR spectrum {CDCLl,) & ppm: 1.23(3H, 4, J=7.3Hz), 1.45(%H, s),
3.95-4.15(1H, m), 4.28-4.75(3H, m)

Reference example 5

(1R) -1-Methyl-2-nitroxyethylamine hydrochloride

1.60 g of the desired compound were obtained as colorless crystals
in similar procedures to those in Reference example 3 by using 8.55 g
of {1lR}-N- {t-butoxycarbenyl)-1-methyl-2-nitroxyethylamine and 90 ml of
4N hydrochloric acid-dioxane.

m.p.: 133-135°C

NMR spectrum {(CDC1;+DMSO-d;) & ppm: 1.47 (34, &, J=6.%Hz), 3.55-
3.70(1H, m}, 4.65-4.78(2H, =)

Referance example 6

{15) ~-N- (t-Butoxycarbonyl) -1l-ethyl-2-nitroxyethylamine

3.19 g of the desired compound were obtained as a pale yellow oil
in similar procedures to those in Reference example 2 by using 4.00 g of
nitrcnium tetraflucroboron and 4.03 g of (18)-N-({t-butoxycarbonyl)-1-
ethyl-2-hydroxyethylamine.

NMR 5pectrum'(CDC13) 8 ppm: 0.98(3H, £, J=7.3Hz), 1.40-1.70(2K, m),
1.45(5H, s), 3.70-3.95(1H, m}, 4.20-4,70(3H, m)

Reference example 7

{18) -1-Ethyl-2-nitroxyethylamine hydrochloride

2.10 g of the desired compound were cbtained as colorless crystals
in similar procedures to those in Reference example 3 by using 3.18 g of
(1S) -N- {t-butoxycarbonyl} -1-ethyl-2-nitroxyethylamine and 50 ml of 4N

hydrochloric acid-dioxane.
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m.p.: 121-123°C (decomp.)

NMR spectrum (d,-DMSO) & ppm: 0.96{3H, t, J=7.2Hz), 1.50-1.80(2H,
m), 3.35-3.50(1H, m), 4.66{1H, dd, J=6.6Hz, 6 J=11.9Hz}, 4.81(1H, dd,
J=4.0Hz, J=11.9Hz), 8.49{3H, bs)

Reference example B8

(18) -N- (£ -Butoxycarbonyl) -1-propyl-2-nitroxyethylamine

3.03 g of the desired compound werez obtained as colorless crystals
in similar procedures to those in Reference example 2 by using 8.60 g
of nitronium tetraflucorchoron and 7.45 g of (18}-N-(t-butoxycarbonyl)-1-
propyl-2-hydroxyethylamine.

m.p.: S57-%8°C

NMR spectrum (CDCl;) & ppm: 0.95(3H, t, J=7.0Hz), 1.25-1.70{4H, m},
1.45(9H, &), 3.80-4.05(1H, m), 4.20-4.70(3H, m)

Reference example 9

{18) -1-Propyl-2-nitroxyethylamine hydrochloride

2.77 g of the desired compound were obtained as colorless crystals
in similar procedures to those in Reference example 3 by using 4.00 g of
{18) -N- (t-butoxycarbenyl) -1-propyl-2-nitroxyethylamine and 40 ml of 4N
hydroéhloric acid-dioxane.

m.p.: 157-158°C {decomp.)

NMR spectrum {d,-DMSO) & ppm: 0.89(3H, t, J=7.2Hz), 1.30-1.70(4KE,
m}, 3.40G-3.5%(1H, m), 4.65(1H, dd, J=6.8Hz, J=11.9Hz), 4.81(1H, dd,
J=3.4Hz, J=11.%Hz), 8.51{(3H, bs)

Reference example 10Q

{18) -N- (t-Butoxvcarbonyl) -1-buryl-2-nitroxyethylamine

1.56 g of the desired compound were obtained as a yellow oil in
similar procedures to those in Reference example 2 by using 1.87 g of
nitronium tetraflucrcboron and 2.0% g of (18)-N-(t-butoxycarbonyl)-1-
butyl-2-hydroxyethylamine.

NMR spectrum (CDCl;) & ppm: 0,91(3H, t, J=7.3Hz), 1.25-1.65(6H, m),
s), 3.83-3.98(1H, m), 4.30-4.60(3H, m)
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Reference example 11

lS}~1~Butvl-2—nitroxyethylamine hydrochloride

702 mg of the desired compound were obtained ag colerless crystals
in similar procedures to those in Reference example 3 by using 1.3s g
of (IS)-N-(t-butoxycarbonyl)—1-butyl—2—nitroxyethylamine and 15 ml of 4N
hydrochloric acid-dioxane.

m.p.: 133-135°C (decomp, )

-NMR spectrum (CDCl,) & ppm: 0.94(3H, t, J=7.1Hz}, 1.20-2.00(sH, m),
3.55-3.70(1H, m), 4.65-4.85(2H, m)

Reference example 12

(15)-N—(t—Butoxvcarbonvl)-l-isoproDV1<2-nitroxvethvlamine

3.07 g of the desired compound were obtained as a yellow oil in
similar procedures to those in Reference example 2 by using 3.19 g of
nitronium tetrafluoroboron and 3.31 g of (ISJ-N-(twbutoxycarbonyl)—l-
isopropyl-2-hydroxyethylamine.

NMR spectrum {CDC1;) 8 ppm: 0.97(3H, d, J=5.9Hz) , 0.%9(3H, 4,
J=6.6Hz), L.45(%H, g}, 3.65-3.80(1H, m), 4.35-4.83(3H, m!

Reference example 13

(18 —l—Isoprchl-Z—nitroxyethvlamine hydrochloride

1.97 g of the desired compound were obtained ag colerless crystals
in similar procedures te those in Reference example 3 by using 3.07 g
of (ls)—N-(t-butoxycarbonyl)-l-isopropyl—2»nitroxyethylamine and 30 ml
of 4N hydrochlorie acid-dioxane.

m.p.: 174-175°C (decomp. )

NMR spectrum (CDCL,) & ppm: 1.14(3H, 4, J=7.3Hz}, 1.17(3H, 4
J=6.6Hz) , 2.10-2.30(1H, m}, 3.40-3.52/{1m, m), 4.70-4.90(2H, m)

’

Reference example 14

ils)-N-(t-Butoxvcizéggyl)-l~isobutvl-z—nitroxvethvlamine

3.84 g of the desired compound were obtained ag a yellow o0il in

similar procedures to thoge in Reference example 2 by using 3.91 g of

TARA;
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nitrenium tetrafluoroboron and 4.35 g of (18)-N- (t-butoxycarbonyl) -1-
isobutyl-2-hydroxyethylamine.

NMR spectrum {(CDCly) 6 ppm: 0.93(3H, 4, J=4.6Hz), 0.95(3H, 4,
J=4.6Hz), 1.20-1.50(2H, m), 1.45(%H, s), 1.60-1.80(1H, m), 3.90-4.10(1H,
m), 4.25-4.65(3H, m)

Reference example 15

(18)~1-Isobutyl-2-nitroxyethylamine hydrochloride

2.32 g of the desired compound were obtained as colorless crystals
in similar procedures to those in Reference example 3 by using 3.84 g of
{158) -N- [t-butoxycarbeonyl} -1-iscbutyl-2-nitroxyethylamine and 40 ml of 4N
hydrcchloric acid-dioxane.

m.p.: 174-175°C (decomp.)

NMR spectrum (CDCl,) & ppm: 0.53-1.10(6H, m), 1.50-1.70{(1H, m},
1.72-2.00(2H, m}), 3.65-3.82{1H, m), 4.63-4,85(2H, m)

(Test example 1)

Collateral Vessel Dilating Action by Intravenous Administration

Beagle dogs (male) weighing 9 to 13 kg were anesthetized by
intravenous injection of pentobarbital at a dose of 30 mg/kg and tested
under artificial respiration. In crder to measure the pressuxre cf the
left carotid artery, a polyethylene cannula (Atom intravenous catheter
2F) was inserted antegrade into one branch of the left thyroid artery.
The left carotid artery upstream from this pressure measurement site was
occluded for 1 minute with an arterial clamp, and the pressure
immediately before occlusion (P) and the decrease in peripheral pressure
{AP) were measured. Next, the test drug was administered through
another polyethylene cannula inserted into the ingquinal vein. The left
carotid artery was occluded for 1 minute after 5, 15, 30, 45 and 60
minutes, and pressure immediately before occlusion (Pa) and the decrease
in peripheral pressure (APa) each time were measured. Collateral vesgel
dilating effect (Collateral Index = CI} of the test drug was determined

according to the following formula:

CI = 100 - (APa/Pa) x 100/ (AB/D)
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Ae a result of this test, the compounds of Examples 1, 5, 6 and 8
exhibited an excellent action, CI(60) at the dose of 0.3 mg/kg being

more then 10.

(Test example 2)

Collateral Vessel Dilating Action by Administration into the Portal Vein

While test specimens were prepared accerding to the method of Test
example 1, the animal was laparcotomized aleng the abdominal median line,
and a branch of the mesenteric vein was removed and incised so as to
administer the test drug into the portal vein. A polyethylene canmula
(Atom intravenous catheter 2¥) was inserted antegrade inteo this vein to
reside in the portal vein, and then the test drug was administered
threugh it. In order to test the first-pass effect of the test druy, it
was first administered intravenously (inguinal vein}) to determine
collateral vessel dilating action of the drug for 60 minutes. The same
test drug was then administered into the portal vein 2 or 3 hours later
to determine collateral vessel dilating action for &0 minutes, and those
actions were compared with each other.

As a result of this test, the compound of Example 1 exhibited an

excellent collateral vessel dilating action.

{Test example 3)

Inhibition of agpirin-induced ulcex

Ag a test animal, 10 Donryu strain male rats each weighing 200 g-
250 g were used in one group. The rats were fasted before the
experiment for 24 hours but they could freely drink water. The test
compounds were suspended in 0.5% carboxymethyl c¢ellulose (CMC) soluticn.
Meanwhile, for a control group, 0.5% CMC solution was used.

The test compound was orally administered (0.1 ml/100 g body
weight) to the rats arnd an aspirin solution (150 mg/ml: suspended in
0.5% CMC solution) was orally administered (0.1 ml/100 g body weight] to
the rats 1 hour later. Four hours after the administration of the
aspirin solution, the rats were sacrificed using carbon dioxide gas and
the stomach of each rat was taken out. Into the stomachs were poured 10

ml of 1% formalin solution to allow the stomachs to expand, and the
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stomachs were immersed in 1% formalin solution in a beaker for about 15-
30 minutes. Then, each stomach wag cut along the greater curvature
thereof and an area of the ulceration in the gastric muccsa was meagured
by means of an image analysis apparatus [Luzex-i: manufactured by Nireko
Co., Ltd.]. The average value of the area of the ulceration of each
group was calculated from the area of the uleeration of each rat and the
inhibition rate was obtained by comparing the average value of the test

group with that of the control group. The results are shown in Table 4.

[Table 4]
Compound Administered Inhibitien
dose (mg/kg) rate (%)
Compound of Example 1 30 53.58"
100 g0.15™"
300 93.17"
*) p<0.05
**) pe<0.005

. According to the present test, the compound of Example 1 axhibited

excellent anti-ulcerative action.

(Test Example 4)
Stability of Compounds

About 2 mg of the test compound was accurately weighed and placed
in a brown bottle. The bottle was left to stand at a dark place at room
temperature (24-26°C) for 4 weeks and a residual ratio (%) of the test
compound was measured by high pressure liquid chromatography (column:
Inertsil ODS-3, eluting solvent: 10 mM (pH=7.0) phosphoric acid

wuffexr/acetonitrile=80/20). The results are ghown in Table 5.
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[Table 5}
Compound Residual ratio (%)
Compound of Example 1 101.2
compound A7) 43.8")

*) 1:1 Mixture of compound of Example 1 and the (4R), (1R)-isomer
therect

*#) Compound of Example 1/the (4R}, (1R)-isomex thereof = 2/1

According to the present test, the compound of Example 1 exhibited
excellent storage stability as compared with that of 1:1 mixture of the
compound of Example 1 and the (4R), {1R) -isomer thereof. Meanwhile, the
compound of Example 1 exhibited excellent storage stability as compared
with the (4R), (1R)-isomer.

(Preparation example 1)

Capsule
Compound of Example 1 50.0 mg
Lactose 128.7
Corn starch 70.0
Magnesium stearate 1.3

250 mg
The thus formulated powder is mixed and passes chrough a sieve of
40 mesh, and then the powder is encapsulated in No. 3 gelatin capsule of
250 mg to prepare a capsule. .

(Preparation example 2)

Tablet
Compound of Example 1 50.0 mg
Lactose 124.0
Corn starch 25.0
Magnesium stearate 1.0




The thus formulated powder is mixed and a 200 mg-tablet is made by
means of a tablet making machine.

1f necessary, sugar coating can be applied to the tablet.

Test Example 5

Further Test for Stability of Compounds

About 2 mg of each of the test compounds were accurately weighed using a weighing
bottle and left to stand in about 5000 ml of a desicator together with about 500 g of silica gel
at 40°C for 4 months. The residual amount of each of the test compounds after 0, 1, 2 and 4
months was measured by high pressure liquid chromatography (column: Chiralcel OD-H
prepared by Daicel Chemical Inds. Ltd, eluting solvent: hexane/2-propanol =17:3). The
results are shown in Table 6.

Table 6
No. Compd. Residual Amount Index
“{OMonth | 1Month | 2 Months 4 Months
1. Compd. of Ex. 1 100 100 100 100
Z. 9:1 Mixture 10100/TT) | DA(89/5) | 88(34/4) TR(TTI)
3. 7.3 Mixture 29(70/30) 86(55/21) | 61(51/9) 3127/4)
4 1.1 Mixture 91(46/35) T6(41/35) | 60(35/25) 36(28/8)

1} 9] Mixture" means & mixture of 9:1 of Compd. of Ex. 1 and its (4R),(1R)-isomer.
2) "101{90/11)" means total amount of Compd. of Ex. 1 and its (4R),(1R)-isomer is 101
and ratio of Compd. of Ex. 1 to its {4R),(1R)-isomer is 90:11,

Throughout this specification and the claims which follow, unless the context requires
otherwise, the word "comprise”, or variations such as "comprises" or "comprising”, will be
understood to imply the inclusion of a stated integer or group of integers but not the exclusion

of any other integer or group of inegers.
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unsubstituted or is substituted by a substituent selected from methyl groups, methoxy groups
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:;

. Anoptically active thiazolidinone derivative in isolated or substantiaily pure form

having the general formula:

(H/S R‘ 2
N._z(,R) A

4 CONHYsy (CHa)—CNO, M

wherein:

R' represents a hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a
phenyl group which is unsubstituted or is substituted by a substituent selected from the
group consisting of alkyl groups having from 1 to 4 carbon atoms, alkoxy groups
having from | to 4 carbon atoms and halogen atoms, or a phenylalkyl group wherein
the alkyl group has 1 or 2 carbon atoms and the phenyl group is unsubstituted or is
substituted by a substituent selected from the group consisting of alkyl groups having

from { to 4 carbon atoms, alkoxy groups having from 1 to 4 carbon atoms and halogen

atoms;

R represents an alkyl group group having from 1 to 6 carbon atoms; and

nrepresents 1 or 2.

2. The optically active thiazolidinone derivative according to claim 1, wherein R' is a

hydrogen atom, an alkyl group having from 1 to 4 carbon atoms, a pheny! group which is

fluorine atoms and chlorine atoms, a benzyl group which is unsubstituted or is substituted by

t

P75330/FP-9603(PCTytsase laims for au & nv20.08.97
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a substituent selected from methyl groups, methoxy groups, fluorine atoms and chlorine
atoms, or a phenethyl group which is unsubstituted or is substituted by a substituent selected

from methyl groups, methoxy groups, fluorine atoms and chiorine atoms.

3. The optically active thiazolidinone derivative according to claim 1, wherein R'is a

hydrogen atom, a methyl group, a 4-methoxyphenyl group or a benzy! group,

4. The optically active thiazolidinone derivative according to claim 1, wherein R' is 2

hydrogen atom

5. The optically active thiazolidinone derivaiive according to claim 1, wherein R® is an alky!

group having from 1 10 4 carbon atoms.

6. The optically active thiazolidinone derivative according to claim 1, wherein R is a methyl

group, an ethyl group, a propy! group, an isopropyl group, a butyl group or an isobutyl group.

7. The optically active thiazolidinone derivative according to claim 1, wherein R” is a methyl

group, a propyl group, a butyl group or an isobutyl group.

8. The optically active thiazolidinone derivative according to claim 1, wherein R” is a methyl

group.

9. The optically active thiazolidinone derivarive according to claim 1, whereinn 1s 1.

10. The optically active thiazolidinone derivative according to claim 1, wherein;
R' is a hydrogen atom, an alky! group having from 1 to 4 carbon atoms, 2 phenyl
group which is unsubstituted or is substituted by a substituent selected from methyl
groups, methoxy groups, fiuorine atoms and chlorine atoms, a benzyl group which is
unsubstituted or is substituted by a substituent selected from methyl groups, methoxy

groups, fluorine atoms and chlorine atoms, or a phenethyl group which is

gfument: #181243 P75330/FP-9603(PCT)tsasclaims for au & ni'20.08.97
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unsubstituted or is substituted by a substituent selected from methyl groups, methoxy
groups, fluorine atoms and chlorine atoms;
R* is an alkyl group having from 1 to 4 carbon atoms; and

nis l.

11. The optically active thiazolidinone derivative according to ¢laim 1, wherein:
R'isa hydrogen atom, a methyl group, a 4-methoxyphenyl group or a benzyl group,
Risa methy! group, an ethyl group, a propyl group, an isopropyl group, a butyl
group or an isobutyl group; and

nis 1.

12. The optically active thiazolidinone derivative according to claim 1, wherein:
R'isa hydrogen atom;

R? is a methyl group, a propyl group, a butyl group or an isobuty! group; and

nis 1.
H ..- 13. The optically active thiazolidinone derivative according to claim 1, wherein R is a
esel hydrogen atom and R is a methyl group.
- 14, The optically active thiazolidinone derivative according to claim 1, selected from the
+"+**s  group consisting of:
SR (4R)-N-[(18)-1-methyl-2-nitroxyethyl]-2-oxothiazolidin-4-yl-carboxamide;
vene (4R)-N-[(18)-1-methyl-2-nitroxyethyl]-5-methyl-2-oxothiazolidin-4-yi-carboxamide;
K - (4R)-N-[(18)-1-methy!-2-nitroxyethyl]-3-{4-methoxypheny!}-2-oxothiazolidin-4-y!-
v carboxamide,
(4R)-N-[(1S)-1-methyl-2-nitroxyethyl]-5-benzyl-2-oxothiazolidin-4-yl-carboxamide;
(4R)-N-[(18)-1-ethyi-2-nitroxyethyl]-2-oxothiazolidin-4-yl-carboxamide;
(4R)-N-[(15)-1-propyl-2-nitroxyethyl]-2-oxothiazolidin-4-yl-carboxamide;
S 4R)-N-[(15)-1-propyl-2-nitroxyethyl}-3-methyl-2-oxcthiazolidin-4-yl-carboxamide;
SVNAL,
()
<
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(4R)-N-[(185)-1-propyl-2-nitroxyethyl]-5-(4-methoxyphenyl)-2-exothiazolidin-4-y|-
carboxamide;
{(4R)-N-[(18)-1-propyl-2-nitroxyethyl]-5-benzyl-2-oxothiazolidin-4-yl-carboxamide;
(4R)-N-{(18)-1-butyl-2-nitroxyethyl]-2-oxothiazolidin-4-yl-carboxamide;
{4R)-N-[(18)-1-butyl-2-nitroxyethyl]-5-methyl-2-oxothiazolidin-4-yl-carboxamide;
(4R)-N-[(15)-1-butyl-2-nitroxyethyl]-5-(4-methoxyphenyl)-2-oxothiazolidin-4-y!-
carboxamide,
{4R)-N-[{18)-1-butyl-2-nitroxyethyl]-5-benzyl-2-oxothiazolidin-4-yl-carboxamide,
(4R)-N-[(18)-I-isobutyt-2-nitroxyethyl]-2-oxothiazolidin-4-yl-carboxamide;
{4R}-N-[(15)-1-isobutyl-2-nitroxyethyl]-5-methyl-2-oxothiazolidin-4-yl-carboxamide;

(4R)-N-[(15)-1-isobutyl-2-nitroxyethyl]-3~(4-methoxyphenyl)-2-oxothiazolidin-4-yl-

O carboxamide, and
(4R)-N-[(18)-1-isobutyl-2-nitroxyethyl]-5-benzy}-2-oxothiazolidin-d-yl-carboxamide:

15. A composition for preventing or treating angina pectoris comprising an effective amount
of an active compound in admixture with a pharmacologically acceptable carrier or diluent,
S wherein said active compound is an cptically active thiazolidinone derivative according to
;:'é:: any one of claims 1 to 14,

16. A method for the treatment or prophylaxis of angina pectoris comprising administering

s to a patient an effective amount of an active compound in admixture with 2 pharmacologically
* L]
o acceptable carrier or diluent, wherein said active compound is an optically active thiazolidinone

derivative according to any one of the claims 1 to 14,

I7. The use of an optically active thiazolidinone derivative according to any one of claims

I'to 14 in the manufacture of & medicament for the treatment or prophylaxis of angina pectoris.

18 A process for preparing an opiically active thiazolidinone derivative according to anyone

one of claims 1 to 14 comprising reacting a carboxylic acid having the general formula:

PT5330:FP-0603( PCT) tsaiclatms for au & rw/20.08.97




38

o:{s ]!
N—Z‘/R’
H COuH
(T

wherein R' is as defined in claim 1,
or a reactive derivative thereof with an amine having the general formula:
a2

HgN”(ls)\(CHg)ﬁ—ONOg
v

wherein R” is as defined in claim 1, or an acid addition salt thereof.

19. A process for preparing an optically active thiazolidinone derivative according to any one

of claims 1 to 14 comprising reacting a carboxylic acid having the general formula:

A
{R)

Lot H COQH

oot (U

b

ot wherein R' is as defined in claim I,

T or a reactive derivative thereof with an amine compound having the general formula:
R2

HaN(5) (CHa)—OH
M
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. 2. . .
wherein R° is as defined in claim 1,

or an acid addition salt thereof and then nitrating the compound thus obtained.

20. The optically active thiazolidinone derivative according to claim 1 substantially as herein

before described with reference to the Examples, excluding Test Example 5.

21 The composition according to claim 15 substantially as herein before described with

reference to the Examples, excluding Test Example 5.

22, The method according to claim 16 substantially as herein before described with

reference to the Examples, excluding Test Example 5.

23, The use according to claim 17 substantially as herein before described with reference

to the Examples, excluding Test Example 5.

24.  The process according to claim 18 or 19 substantially as hercin before described with

reference to the Examples, excluding Test Example 5.

DATED this SIXTH day of AUGUST 1998
Sankyo Company Limited

By its Patent Attorneys

DAVIES COLLISON CAVE
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