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FI ELD . The present invention relates to a novel butadiene
derivative and a novel pyrrolidine derivative, both having excellent
activity for inhibiting the activity or production of type 1

pl asm nogen activator inhibitor (PAI-1) in living body and bei ng
useful as an antithronbotic agent p EFSICRIPISEEO Nor preparing the 10
sane. BACKGROUND ART Thr ombus neans the bl ood

coagul ation condition in the heart and the bl ood vessels of the
l'iving body, and by which the blood vessels are narrowed or
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t hronboti c di seases are caused such as nyocardial infarction,
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pyrrolidine derivative, both having excellent activity for inhibiting the activity

or production of type 1 plasminogen activator inhibitor (PAl-1) in living body
and being useful as an antithrombotic agent, and processes for preparing the
10  same.
BACKGROUND ART
Thrombus means the blood coagulation condition in the heart and the
blood vessels of the living body, and by which the blood vessels are narrowed
or occlused, and then, the circulation disorder is led in the tissues being
15  dominated by said blood vessel, and the onset of necrosis or edema occurs in
these tissues. As a result, various arterial and thrombotic diseases are caused
such as myocardial infarction, intra-atrial thrombus-in atrial fibrillation, arterial
sclerosis, angiﬂa pectoris, stroke, pulmonary infarction, deep venous thrombus
(DVT), disseminated intravascular coagulation syndrome (DIC), diabetic |
20  complications, restenosis after percutanous transluminal coronary angioplasty
(PTCA), etc.
Various factors are considered to participate in the formation of thrombus,
for example, the change in the conditions of the blood vessel wall, the change in

the blood flow speed, and the change in the components of the plasma. The
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conponents of thronmbus are, for exanple, platelets, erythrocytes,
| eukocyt es, fibrin, etc. | n many cases, the
fi bri nol y€SPRpONERts ofdthyembus ars, fay example phatelets. grythrocytes, deukpeyies, i n t he
living body in order to |lyse mcrothronbus being formed in the 5
l'i vi ng boddpnngetc. i nst ance, pl asm nogen, inactive precursor, is converted
into active plasmn (a protease existing mainly in the plasm) by a
pl asmi nogen  In manycasgs: he fibsinadysip éibrinelytic systemds isecondarily t her eof ( PA;
ti ssue plasm nogen activator (t-PA), urokinase plasm nogen acti vator
(u-PA), etctiyatediin the living bady in ordergpdysd micenthrombus bging fommed in the- bond
of polypeptide chain of fibrin, by which 10 thronbus is lysed. On the
ot her Shandivinghbody: For tigstatice? plasminogen dinherive prédussor, is convertpd intbi c
i nhibitor, Type 1 plasm nogen activator inhibitor (PAI-1).

active plasmin (a protease existing mainly in the plasma) by a plasminogen

2

activator being specific to the active site thereof (PA; tissue plasminogen -
activator (t-PA), urokinase plasminogen activator (Q-PA), etc.), and activated
plasmin can interrupt the lysine-bond of polypeptide chain of fibrin, by which

10 thrombus is lysed. On the other hand, the activity of PA is controlled by its
specific inhibitor, Type 1 plasminogen activator inhibitor (PAI-1).

Therefore, the activity of the fibrinolysis is determined by the valance
between the amount of PA, and the PAI-1, both secreted from the vascular
endothelial cells, and the increase or decrease in the PAI-1 production in cells, or

15 | the change in the activity of PAI-1 molecule per se immediately affect the
fibrinolysis in the blood.

In another word, it may be possible to prevent or. treat various thrombotic
diseases represented by the above-mentioned diseases by acting directly on the
vascular endothelial cells and inhibiting PAl-1 activity or the production thereof,

20  and by increasing PA activity.
Under the above circumstances, there have widely been used enzyme
_ preparations such as tissue plasminogen activator, urokinase, streptokinase, etc.
for lysis and prevention of thrombus. These drugs have, however, some deficits,

for example, they are rapidly inactivated in the blood and as a result they lose
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availability, less safety as a medicament, and stability thereof, for example, (1)
low solubility in water, (2) easily metabolized in the liver, (3) toxicity against in
the liver and chromosome, etc.

Besides, Nouveau Journal De Chimie, vol. 1, No. 5, p 413-418 (1977)
discloses benzylidenesuccinic acid as a product of reduction of electrolytes, but
the pharmacological activities thereof have never been disclosed hitherto.
DISCLOSURE INVENTION

An object of the present invention is to provide novel butadiene
derivatives and novel pyrrolidine derivatives having no drawback of the above-
mentioned conventional antithrombotic agents, which can be administered
either orally or parenterally and show an excellent antithrombotic activity.
Another object of the present invention is to provide a process for preparing
these compounds.

The present inventors have intensively studied and have found a novel
butadiene derivative and a novel pyrrolidine derivative showing excellent
antithrombotic activities by inhibiting the production of PAI-1, and ﬁnaily have
accomplished the present invention.

That is, the present invention relates to a butadiene derivative of the
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© the present invention relates to a
wherein Ring A is a substituted or unsubstituted heterocyclic group, ora-
benzene ring which may optionally be substituted by a group selected from a
lower alkyl group, an alkoxy group, a nitro group, a hydroxy group, a
substituted or unsubstituted amino group and a halogen atom,

Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by a group selected from a lower
alkm-(y group, a lower alkylenedio:-cy group and a di-lower alkylamino group,

R1 and R2 are the same or different, and each .are a hydrogen atom or a
lower alkyl group,

one of a group: ~COR32 and a group: ~-COR42 is a carboxyl group, and
the other is a carboxyl group which may optionally be esterified,
provided that both Ring A and Ring B are not simultaneously an unsubstituted
benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B

is a substituted or unsubstituted heterocyclic group, or at least one of R! and R2

is a lower alkyl group, or a pharmaceutically acceptable salt thereof.
The present invention also provides an amidobutadiene derivative of the

formula (1-b):
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“formula (1-a): [err] wherein Ring Ais a substituted or
unsubstituted heterocyclic group, or a benzene ring which may
.optionally be substituted by a group selected froma | ower al kyl
group, an al koxy group, a nitro group, % hydroxy group, a 10 substituted
or unsubstituted am no group and a hal ogen at om Ring Bis a
substituted or unsubstituted heterocyclic group, or a benzene ring

whi ch may optionally be sub

tuted by a group selected froma | ower

al koxy group, a |ower al kyfeped\ oxy group and a di-|l ower al kyl am no group,

Rlerr] and Rlerr] are the §
or a 15 | ower al kyl group
-group: -COR[err] is a caghg
group which may optionall
and Ring B are not si

1l Yy an43unsubst it ukle

5

pr di fferent, and each. are a hydrogen atom
0 one of a group: -COR[err] and a
g&mm” and the other is a carboxyl

N terified, a)rovidedthat both Ring A

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a

benzene ring which may optionally be substituted by a group selected from a

lower alkyl group, an alkoxy-group, a nitro group, a hydroxy group, a

substituted or unsubstituted amino group and a halogen atom,

10 Ring B is a substituted or unsubstituted hetérocyclic group, or a benzene

ring which may optionally be substituted by a group selected from a lower

alkoxy group, a lower alkylenedioxy group and a di-lower alkylamino group,

R! and R2 are the same or different, and each are a hydrogen atom or a

lower alkyl group,

15 one of a group: -COR33 and a group: -COR43 is an amidated carboxyl

group, and the other is a carboxyl group which may optionally be esterified, or

an amidated carboxyl group,

provided that both Ring A and Ring B are not simultaneously an unsubstituted

benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B

20  is a substituted or unsubstituted heterocyclic group, or at least one of R! and R2

is a lower alkyl group, or a pharmaceutically acceptable salt thereof.

- The present invention further provides a pyrrolidine derivative of the

formula (2):
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wherein Ring A is a substituted or unsubstituted heterocyclic group, or a

benzene ring which may optionally be substituted by a group selected from a

lower alkyl group, an alkoxy group, a nitro group, a hydroxy group, a

substituted or unsubstituted amino group and a halogen atom,

10 Ring B is a substituted or unsubstituted heterocyclic group, or a benzene

ring which may optionally be substituted by a group selected from a lower

alkoxy group, a lower alkylenedioxy group and a di-lower alkylamino group,

R! and R2 are the same or different, and each are a hydrogen atom or a

lower alkyl group,

15 RS is a hydrogen atom, a substituted or unsubstituted alkyl

group, a

substituted or unsubstituted amino group, or a substituted or unsubstituted

nitrogen-containing heterocyclic group,

provided that both Ring A and Ring B are not simultaneously an

unsubstituted

benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B

20 is a substituted or unsubstituted heterocyclic group, or at least one of R1 and R?

is a lower alkyl group, or a pharmaceutically acceptable salt thereof.

The heterocyclic group for Ring A and Ring B of the butadiene

derivative (1-a), the amidobutadiene derivative (1-b) and the pyrrolidine

derivative (2) includes, for example, a 5- or 6-membered nitrogen-

containing

25  heteromonocyclic group such as pyridine ring, pyrimidine ring, etc. Besides,



| ower al kb oséuén, 15 : one of a group: -COR[err] 'mumwlmap:

--COR[err] is an am dated car boxyl group, and the other is a carboxyl
"group which may optionally be esterified, or an am dated car boxyl
group, provi ded that both Ring A and Ring B are not sinultaneously
san unsubstituted benzene ring, and when Ring Ais atri-Ilower

al koxybenzene ring, then Ring B 20 ils a substituted or unsubstituted

het erocyclic group, or at |east one of Rerr] and R err] is a | ower

al kyl group, or a pharmaceutically acceptabl-e salt thereof.
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group is methyl, ethyl, propyl, butyl, etc., and the alkoxy group is a lower alkoxy
5 group (e.g. methoxy, ethoxy, butoxy? etc.), a lower alkylenedioxy group (e.g.
methylenedioxy, etc.), a cycloalkyloxy group (e.g. cyclopropyloxy, cyclopentyl-
oxy, cyclohexyloxy, etc.), and methoxy and cyclopentyloxy are preferable. The
substituted or unsubstituted amino group includes a di-lower alkylamino group
such as dimethylamino, diethylamino, etc., and the halogen atom is fluorine,
10 chlorine, bromine, iodine, etc., and chlorine is preferable.
- The lower alkoxy group on the benzene ring f_br Ring B is methoxy,
ethoxy, propyloxy, butoxy, etc., and methoxy is preferable. The lower
alkylenedioxy group on the benzene ring for Ring B is methylenedioxy,

ethylenedioxy, etc., and the di-lower alkylamino group is dimethylamino, diethyl

15  amino, etc.
The lower alkyl group for R! or R2 is methyl, ethyl, propyl, isopropyl,
butyl, etc., and methyl is preferable. _
When a group: -COR32, a group: -COR42, a group: ~COR33 or a group:
—COR#3 is an esterified carboxyl group, said ester residue includes, for example,
20  alower alkyl group (e.g. methyl, ethyl, isopropyl, propyl, butyl, etc.), a lower
alkoxy-substituted lower alkyj group (e.g. methoxymethyl, 2-methoxyethyl,
- etc.), and methyl, isopropyl and 2-methoxyethyl are preferable, especially methyl

is most preferable. When a group: -COR33 or a group: -COR#3 is an amidated

carboxyl group, such group includes, for example, a carbamoyl group which
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Ring Bis a substituted or unsubstituted heterocyclic group, or a benzene
ring which nmay optionally be substituted by a group selected froma | ower
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Rlerr] and Rlerr] are the same or diffgerent, and each are a hydrogen atom

or a | ower al kyl group, 15 Rlerr] is a hydrogen atom a
substituted or unsubstituted al kyl group, a substituted or
unsubstituted am pno,.group,. Or substituted or unsubstjituted
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confaining heteromonocyclic group.

The substituted or unsubstituted alky! group. for a group: ~COR33, a

group: -COR43 and R’ includes, for example, a lower alkyl group (e.g. methyl,
ethyl, isopropyl, butyl, etc.), a pyridyl- or 1-oxopyridyl-lower alkyl group (e.g.

10 pyridylmethy), pyridylethyl, 1-oxopyridylmethyl, etc.), a piperazinyl-lower alkyl
group (e.g. piperazinylmethyl, etc.), a piperidyl-lower alkyl group (e.g. pi_pétidjl-
methyl, etc.), a hydroxy-lower alkyl group (e.g. hydroxyethyl, etc.), a di-lower
alkylamino-lower alkyl group (e.g. dimethylaminoethyl, diethylaminomethyl,
diethylaminoethyl, etc.), etc., and the substituted or unsubstituted phenyl group

15 includes, for example, phenyl, a di-lower alkylaminophenyl group (e.g. dimethyl-

' aminophenyl, etc.), a morpholinopheny! group, a lower alkylpiperazinylcarbonyl- |
phenyl group (e.g. methylpiperazinylcarbonylphenyl, etc.), etc. The substituted
or unsubstituted amino group includes, for example, an amino group, a di-lower
alkylamino group (e.g. dimethylamino, diethylamino, etc.), a morpholino-lower

20  alkylamino group (e.g. morpholinomethylamino, etc.), and the substituted or

unsubstituted nitrogen-containing heterdcyclic group includes, for example, a 5-

or 6-membered nitrogen-containing heteromonocyclic group such as a pyridine

ring which may optionally be substituted by an amino group, a lower alkoxy

group or an oxo group, a piperazine ring which may optionally be substituted



7 wodrdegsat er ocyclic group may optionally have a subptriewmioirzsuch

as an oxo group, a hydroxy group, a |lower al koxy group, a hal ogen
atom etc. Anmong t he substituents on the benzene ring for
Ring A the |ower alkyl group is nethyl, ethyl, propyl, butyl, etc.,
and the al koxy group is a | ower al koxy 5 group (e.g. nethoxy, ethoxy,
but oxy, etc.), a |lower alkyl enedioxy goup (e.g. nmet hyl enedi oxy,
etc.), a cycloal kyl oxy group (e.g. cycl opropyl oxy, cycl opentyl - oxy,

cycl ohexyl oxy, etc.), and nethoxy and cycl opentyl oxy are preferable. The
bstitut . . : . L :
aroup b a Holf SURElcd fibft o BxBralp did SRSl round Wilipdidif P77
" o f . _ . - A ; d.chl ord :
o Oy o A leieh maopuGHATE bESybARALy o B froup i iEReabie”,
"Ri Bis. . t , : d th [
o0 e AE WHGE gy optionalt) BE SneRley b P B bbb SRHTE 1ot
Ri B is.nmethyl di. .__.q._ethyl di , etc., d the di-|
al kyl am PEARBPE SREArAMIIPIEnE B8 1 15 amno, etc.
T sonyt o8 el ook fesRoRbides e bt ok o o) aBAGRY
Wh - . - :
OOR or P[5 GrimeBbered HispeRariping elsromealtdiC U MR ol udes, 1 or
buty! . - etRIPSTazinyIGRBRP. & piperidyl grbup, i horPholinyl group, a pyrazolyl gxtup, ©

these groups being optionally substituted by a lower alkyl group or an amino

group, etc.

10 The preferable compounds (1-a) are compounds of the formula (1-a)
wherein a group: ~-COR32 is an esterified carboxyl group and a group: ~COR42
isa carboxyl group. The preferable compounds (1-b) are compounds of the
formula (1-b) wherein a group: -COR33 is an esterified carboxyl group and a
group: “COR#43 is an amidated carbdxyl group.

15 Other preferably compounds (1-a), (1-b) and (2) are compounds of these
formulae wherein Ring A is a benzene ring substituted b}-' a group selected from
an alkoxy group, a nitro group, a hydroxy grbup, a di-lower alkylamino grouﬁ
and a halogen atom, Ring B is a 5- or 6-membered nitrogen-containing hetero-
monocyclic group, a benzene ring, or a lower alkylenedioxy-substituted

20  benzene ring, and the more preferable compounds are compounds of these
formulae wherein Ring A is a benzene ring substituted by two or three groups

- selected from a lower alkoxy group, a nitro group, a hydroxy group, a di-lower
alkylamino group and a halogen atom, Ring B is a pyridine ring, a benzene ring

or'a lower alkylenedioxy-substituted benzene ring, R! is a lower alkyl group,
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may optionally be substituted by one or two groups selected froma
substituted or unsubstitut ed al kyl group, a substituted or

unsubsti t ut 3gﬁzghen group, substituted or unsubstituted am no
group and 2@ meﬁﬁt%ubst i tuted ni t r ogen- cont ai ni ng

het erocyclic group, or al%oup of the fornmula: [err] 5 wherein Ring (a)
i s a substi tut dirther preferalile compounds ¢1-b)-are compesnds of theeformula (1-b)

cont ai ni ng het erononocyclic group. The substituted or

unsubst i t wilfdeitl & grow: UPORSB ifia 16wep alkoxyBaryonly] geoup or a ]oﬂéﬁk!ﬂtoxy-cm[ err]
and Rl err] includes, for exanple a lower~al kyl “group (e.g. nethyl,

et hyl, |so o r dyl- or 1- r.i dy ower, al k
et L obRikea B s %Ponasi} foup el e & whm\/sm Brc.).
aplperazmél-lower al kyl (e.qg,. piperazinylnmethyl, etc.), a
pi perddy| substituted Ry IOHQrEFQBP(SSIthe‘bfm iacBMﬂd}'l group, %%PK?TS“béﬂ!@th a
hydr oxy-1 ower al kyl group gb hydr oxyethyl, etc.), a di-Ilower
pyridyl group, an ammo-su sututed pyndyl group, a lower alkoxy-substituted
pyridyl group, a lower alkyl-substituted piperidyl group, a lower alkyl- |
substituted piperazinyl group, a piperazinyl group substituted by a lower alkyl
group and an oxo group, a lower alkyl-substituted isoxazolyl group, a pyrazolyl
10  group, a triazolyl group, a pyridyl-substituted lower alkyl group, an oxo-
substituted pyridyl-lower alkyl group, a di-lower alkylphenyl group, a
morpholmophenyl group, a lower alkylpiperazinylcarbonylphenyl group,

hydroxy-lower alkyl group and a di-lower alkylammo group, or a group of the

formula: _ CO—@ wherein Ring (a) is a substituted or unsubstituted 5- or 6—
15  membered nitrogen-containing heteromonocyclic group.

Further preferébly compounds (2) are compounds of the formula (2)
wherein R3 is a pyridyl-substituted lower alkyl group, a di-lower alkylamino-
lower alkyl group, a hydroxy-lower alkyl group, a di-lower alkylamino group, or
a lower alkyl-substituted piperazinyl group.

20 The more preferable compounds (1-a), (1-b) and (2) are compounds of the
formulae (1-a), (1-b) and (2) wherein Ring A is a benzene ring substituted by
two or three groups selected from a methoxy group, a cyclopentyloxy group, a
nitro group, a hydroxy group, a dixhethylamino group and a chlorine atom, and

R! is a methyl group.



al kyl am n%b%ﬁ' kyl group (e.g. dinethylam noethyl, diethpcpipsrmismhyl ,
di et hyl am noethyl, etc.), etc., and the substituted or unsubstituted phenyl
group 15 i ncl udes, for exanple, phenyl, a di-Ilower alkylam nophenyl
group (e.g. dinethyl- am nophenyl, etc.), a norpholinophenyl group,
a | ower al kyl pi perazi nyl carbonyl - Phenyl group (e.g

met hyl pi per azi nyl car bonyl phenyl, etc.), é The substituted or
unsubstituted am no group incl udes for exanple, an am no group, a di -l ower
al kyl am no group (e.g. di rreth | am no, di et hyl am no,

mor phol i no- | owerThe most preferablecampaunds (l'é’%g?fe ﬁﬁmndﬁgﬁﬂmﬁmmmla\ﬁl-b)
etc.), and the substituted or unsubstituted nit rogen cont al n| ng
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by a group sel ected from an oxo group and a ] ower, aI kyl group,. a pi per| di ne

ring wli ch selgcted fmmmxmﬂ/ém;mgtgrp Ped 2rAminapyvdyl group, aqysidyl gzenp, a

i soxazol e ri ng whi ch may oatlonall¥ be substltuted by a | ower al kyl

group, a pyk-exepyridyl group, gi4rethylpiperasinyl group, af-racthyl-Aroxapiperazingl 5

The nitrogen-contai ni ng _het erononocyclic group of Ring (a) includes a
group, a 1-methylpiperidyl group, a S-methylisoxazoly!l group, a 3-pyrazolyl

group, a l,3,4-mazoly1 group, a l-oxopyndylmethyl group, a dimethylamino-
ethyl group, a hydroxyethyl group and a dimethylamino group. The most
10 preferablé compounds (2) are compounds of the formula (2) wherein R5 is a
hydrogen atom, a pyridylmethyl group, a dimethylaminoethyl group, a hydroxy-
ethyl group, a dimethylamino group, or a 4-methylpiperazinyl group.
The desired compounds (1-a), (1-b) and (2) of the present invention have
four stereoisomers based on two double bonds thereof, respectively, and also
15 have optical isomers based on an asymmetric carbon atom thereof, but the
present invention also includes these isomers and a mixture thereof as well.
Among these four stereoisomers, preferable isomers are ones having a
trans(E)-configuration based on the double bond binding to Ring B, and among
these isomers, more preferable isomers are oﬁes having a cis(Z)-configuration
20  based on the double bond binding to Ring A.
Among the desired compounds of the i)resent invention, preferable
compounds a;re the compounds (1-b) and (2), and among these compounds,
more preferable compounds are the compounds (1-b).

Preferable compounds (1-b) of the present invention are



5- or 6-nenbered nitrogen-containi ng heterononocyclic group'such as a
pk per azi n‘VP’&’Pﬁfﬁ, a piperidyl group, a norpholinyl group, RETARSZOINTY

group, t hese groups being optionally substituted by a | ower al kyl
group or an am no group, etc. 10 The preferabl e conpounds
(1-a) are conpounds of the fornula (1-a) wherein a group: -COR[err]
Is an esterified carboxyl group and a g oup: -COR[err] Is a

car boxyl group. The preferable conmpoun (1-b) are conpounds of the

formula (1-b) wherein a group: -COR[err] is an esterified carboxyl group

and a roup: CCR}I err] is an am dated carboxyl group. 15
Ot her prefer ab&zﬁ&)pbmﬂ! yIe 1-(3,5-dimethpxypheny D)2 methoxycarbonyl- DNt (e s e
formul ae wherein Ring Ais a benzene ring substituted by a group sel ected

from methylpipdrazin- Lirybh)aminacarbonyl)ed-pbenylbutadienscy group, a di -1 ower
al kyl am no group and a hal ogen atom Ring Bis a 5- or 6-nenbered

ni t r ogen- cont a{ HLZ 3 s metiyl-1-(3,5-dimethoxyphienyl)g2-megthogydarbasyle3[Na@- or a

| ower al kyl enedi oxy-substituted 20 benzene ring, and the nore preferable

conpoundspyridy hanminocatbonyl]i4:+(34-methylenddioxypirenytibataiiendli ng A is a

benzene ring substituted by two or three groups sel ected froma
| overs al koxy g(m,gE)au-menny:l-M@,amimmyﬁymnyotmm@éﬁbarbeﬁﬁt3-[N- 4-

al kyl am no group and a halogen atom Ring Bi1s a pyridine ring, a benzene

Ir iO\r/]vgr N ngriggrqﬁt,hWﬁb&gmﬁygmlgheﬁmmdigﬁ@;d benzene ring, Rerr] is a
(1Z,3E)-1-methyl-1-(3-chloro-4,5-dimethoxyphenyl)-2-methoxycarbonyl-
3-[N-(3-pyridylmethyl)aminocarbonyl}-4-phenylbutadiene, and
(1Z,3E)-1-methyl-1-(3-chloro-4,5-dimethoxyphenyl)-2-methoxycarbonyl-
10 3-aminocarbony]4—(4-pyridyl)butadiene, or a pharmaceutically acceptable salf
thereof, etc. |
Preferable compounds (2) of the present invention are
(3Z,4E)-3-(3,5-dimethoxy-o-methylbenzylidene)-4-benzylidene-1-(4-
pyridylmethyl)pyrrolidine-2,5-dione;
15 (32,4E)-3-(3—chloro-‘4,5~dimethoxy-u‘methylbenzylidene)-4—(44pyridyl~
methylidene)pyrrolidine-2,5-dione; |
(3Z,4E)-3-(3-methoxy-4-cyclopentyloxy-a-methylbenzylidene)-4-(4-
pyridylmethylidene)pyrrolidine-2,5-dione;
(3Z,4E)-3-(3-cyclopentyloxy-4-methoxy-o-methylbenzylidene)-4-(4-
20  pyridylmethylidene)pyrrolidine-2,5-dione, and
(3Z,4E)—3-(3,5~dimethoxy~a-methylbenzylidene)—4—_(4—pyridyl-
- methylidene)pyrrolidine-2,5-dione, or a pharmaceutically acceptable salt thereof,
etc.

The desired compounds (1-a), (1-b) and (2) of the present invention may
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and R2 is a hydrogen atom Furt her preferable conpounds (1-hb)
are conpounds of the fornmula (1-b) wherein a group: -COR[err]is a
| ower al koxycar bonyl group or a | ower al koxy- substituted | ower

al koxycar bonyl group, a group: -COR[err}3is a carbanoyl group 5
substituted by one group selected froma pyridyl group, an oxo-substituted
pyridyl group, an am no-substituted pyridyl group, a | ower

al koxy-sulystituf.ed,. . i r I | -substitute

pi per iydyl ‘(ﬁfﬁ maclfrgﬁglrusg%{he?ﬂ thie Rgg&?@é P ?ﬁ{@?oﬁ‘p%fﬁgﬁm“&'gﬁﬂ!y a

pi perazinyl gro subst it uted, by, a | ower. al.kyl rou nd.an oxo

O bup. o asseptalis A1t Sherett-- hephAunadShiGY Feoeprable s BEBGRIE0 Gt oup,
a triazolyl graup, .a I dyl - substi tuted lower .al kyl up, an 0xo-,

subst it ut @MFS%IQ %rarépﬂgarﬁq Bﬁ‘é, é&'&\"ﬁ%‘?@?"éﬁ’*@ﬁ% W‘@b@ﬂﬂfk’a

nmor phol i nophenyl, group, a | ower . al kyl pi peragzi nyl car bopyl phenyl group, a
hydr oxy- | 0%6-5' %ﬁlﬁy‘f‘"‘gr%‘b"géﬂ’& a&‘&lﬁ‘?-éo&é‘ga‘& @Pé‘?ﬁ?&&"gp %rrf,ne& ng- group of
Uneubdt i ¢ cwprBie,gted” Wheh the deiieed: GOMPONBYS AF Ao DESETHEVRBLER A doy ! |
group. . Further preferably conpounds (2) are compounds of the
formul a (Substituent sugh@se arppxyl group, an ipide graup, sic.; these gompounds| ky |
group, a di-I|ower alkylam no- | ower al kyl group,.a hydroxy-I| ower

al kyl gr oupay begsseddnche m@’ of, aibasicsali thereof such as an alkali metal salt (e.g.

sodium salt, potassium salt, etc.) or an alkaline earth metal salt (e.g. calcium salt,

etc.). The compounds of the present invention and a pharmaceutically

10  acceptable salt thereof also include hydrates aﬂd solvates thereof.

The desired compounds (1-a), (1-b) and (2) of the present invention and a
pharmaceutically acceptable salt thereof may be administered either orally or
parenterally, and administered in the form of a pharmaceutical preparation such
as tablets, granules, capsules, powders, injections, inhalants, etc.

15 The dosage of the desired cdmpounds (1-a), (1-b) and (2) of the present
invention and a pharmaceutically acceptable salt ﬁereof may vary depending
on the administration route, the ages, weights and conditions of the patients, or
severity of diseases to be cured, but it is usually in the range of about 0.1 to 100
mg/kg/day in the case of oral administration. In the case of parenteral

20  administration, it is in the range of about 0.01 to 10 mg/kg/day.

The desired compound (1-a) of the present invention may be prepared by

i treating a diestef compound of the formula (4):



a lower al kyl -substituted piperazinyl group. 20 The nore
pr ef er abMOBBIBOAINds (1-a), (1-b) and (2) are conpounds of PEREPS701017
formulae (1-a), (1-b) and (2) wherein Ring Ais a benzene ring substituted

by two or three groups selected froma nethoxy group, a

cycl opentyl oxy group, a nitro group, a hydroxy group, a

di met hyl ami no group and a chlorine atordg and Rl err] is a nethyl
group. WO 97/ 36864 _

PCT/ JP97/ 01017 The nost preferable conpounds (1-b) are
conmpounds of the fornula (1-b) wherein a group: -COR[err] is a

nmet hoxycar bonyl group, an i -R;.pyloxy- carbonyl group or a

2- met hoxyet hoxycar bonyl grolpi* a) group: -COR[err] is an

unsubstituted carbanoyl groMNeag @.carbannyl group substituted by one group
5 selected froma pyridﬁyne hyI qu, a 2-am nopyridyl group, a pyridyl
group, a 1- oxopyr R 4- nmet hyl pi perazi nyl group, a

4- et hyl - 4- oxopi perazin group, a 1- neqhylp|per|dyl group, a

5-met hyl i soxazol yl gro prAc e group, a 1, 3,4-triazolyl
group, a 1-oxopyridyl goup|| a di net hyl am no- et hyl group, a
hydro?yet hyl group and a~di neffiyl @i no group. The nost 10 preferable

i ogon’ atieites g7l IORR] Ao carsopE-GORE ¥ Ao ety iGrrsapand
e each are an esterified carboxyl group, and Ring A, Ring B, R! and R2 are the
same as defined above, with an acid or a base.
The desired compound (1-b) of the présent invenﬁon may be prepared by
- 10 reacting a compound (1-a), or a salt thereof, or a reactive derivative thereof, with
a compound of the formula (5):
H-R40 5)
wherein R40 is a substituted or unsubstituted amino group.

The desired compound (2) of the present invention may be prepared by

15  subjecting a compound of the formula (1-c):

(1-¢)

20

wherein one of a group: ~COR34 and a group: ~-COR#4 is a carboxyl group

- which may optionally be esterified, and the other is a carbamoyl group, a
substituted or unsubstituted alkyl group-substituted carbamoyl group, a
substituted or unsubstituted amino-substituted carbamoyl group, or a

25  substituted or unsubstituted nitrogen-containing heterocyclic group-substituted



et hyl gr o) 9768641t Nyl am no group, or a 4-nethyl pi perazi nyl’cgnmmmn
_The desired conpounds (1-a), (1-b) and (2) of the present invention have

four stereoi soners based on two doubl e bonds thereof, respectively, and
also 15 have optical isoners based on an asym‘retri c carbon atomthereof,

;but the present invention also ingludes these isoners and a mxture
thereof as well. Anong these four stereoi soners, preferable

i somers are ones having a trans(E) configuration based on the double
bond binding to Ring B, an t hese |sorrers rmre referabl e

i somers ar 6atbamPY! rONp, @%Ry(gzﬁ. Ring By R'-and,R2 apeythe same as defined aboxg| e
bond binding to Ring A Anmong the desired conpounds of the
pr-esent i ngeatsalinthegpof] teriatramolecular cyolization deaction. t he conpounds (1-b) and
(2), and anong these conpounds, nore prefeérable conpounds are the

‘conpounds (1-b) 7The desired comggomf& gifwﬁ&lei’n RONRQsbstitdteR)orfnshb&itated ent

i nvention are
3 F’T’ﬁ‘] l?%f |04k gropp,a » Yt o eSO 7 iR R 2P T
ey 8 P pksrishecd bt AlTeSs ﬁ%@@ﬁé#ﬁﬁgﬁf% %@%ﬂ&%?@?ﬁe Px (4

reacting a compound of the formula (2-a):

N—H (2-a)

G

wherein Ring A, Ring B, R! and R?2 are the same as defined above, or a salt
thereof, with a compound of the formula (3):
R51-X 3)

15  wherein R5! is a substituted or unsubstituted alkyl group, a substituted or
unsubstituted amino group, or a substituted or unsubstituted nitrogen-
containing heterocyclic group, and X is a reactive residue.

The treatment of the diester compound (4) with an acid or a base is
carried out in a suitable solvent or without a solvent.

20 The solvent may be any inert soivent which does not disturb the reaction,
for example, organic solvents such as ethylene glycol, N,N-dimethylformamide,

- hexamethylphosphoramide, benzene, tetrahydrofuran, dioxane, toluene, ethyl
acetate, a lower alcohol (methanol, ethanol, etc.), dichloromethane, 1,2-dichloro-

ethane, chloroform, carbon tetrachloride, 1,3-dimethyl-2-imidazolidinone, diethy!



pyridyl) rponyl ] -4-(3, 4- et hyl enedi oxyphenyl ) but adi ene; 5

(41 Z,3E)§ﬂigﬁ§$ﬁel-l - (3, 5- di met hoxyphenyl ) - 2- net hoxycar boRGFIBIHAEY7,.
pyri dyl net hyl ) am nocar bonyl ] - 4- phenyl but adi ene; (1z, 3E) -
1-met hyl -1 -(3-chl oro- 4, 5-di met hoxyphenyl ) - 2- net hoxycar bonyl -

3-[N (3-pyridyl net hyl ) am nocar bonyl ] - 4- phenyl but adi ene, and :
(1Z,3E)-1-nethy|-1-(3-ch|oro-4,5-dinetQnyphenyl)-2-nethoxycarbony|- 10
3-aninocarbonyl-4-(4-pyridy|)butadiené, or a pharmaceutically acceptable
sal t t hereof, etc. -Preferabl e conpounds (2) of the
present invention are . . .

(32, 4E) - zthez, dimethoxycthane, dimethylsmifoxidel sachomdisulfidd, iadetone, eic.; oria

pyri dyl nmet hyl ) pyrrolidi ne-2,5-dione; 15

(3Z, 4E) - 3nixsuretnicthesel salvaitseandowaterer r | - net hyl benzyl i dene) - 4- (4- pyri dyl -
met hyl i dene) pyrrolidi ne-2, 5-di one;

(3Z, 4E) - 3- ( 3- ritichbase-ifelages, fprexarhpley af atlali-metabydrbslkali melsita)drdxidd,
pyri dyl net hyl i dene) pyrrolidi ne-2, 5-di one;

(3Z, 4E) - an(alkaly micvaldhyidyidexan aHctitrnetay alkoxide) nhlatkcaly inetit iyl 4nfide (e.20
pyri dyl met hyl i dene) pyrrolidi ne-2, 5-di one, and

(32, 8E) - Jithiand dilsepropykamide (LD ARtw.) eloiweriatieylekali ﬂfktél)(é.igdﬁlbqul -
e S

net hyl i dene) pyrrolidine-2,5-dione, or a pharmaceutically accepta al t
t her eof , lithium, et€),Cor an organic amine su€has defi-lo%er alkyPanis 1 8ldiaya- (1-b) and

(2) of the present invention may
bicyclo[5.4.0Jundeca-7-ene, etc. The acid includes either a conventional’
protonic acid or a conventional Lewis acid.

The reaction is preferably carried out under cooling or with heating, for

10 example, at a temperature between —60°C and 150°C, preferably at a
temperature between 15°C and a boiling point of the solvent to be used.

The condensation reaction between the compound (1-a) or a salt thereof
and the compound (5) is_ carried out in the presence of a dehydrating agent in a
suitable solvent.

15 The dehydrating agent includes, for example, 1,3-dicyclohexylcarbodi-
imide (DCC), carbonyl diimid;zole (CDD), etc.

The salt of the compound (1-a) may be a conventional salt such as a salt
with an alkali metal or alkaline earth metal, etc. These salts may preferably be
converted in advance into a free compound andlthen used in the reaction with

20  the compound (5).
The condensation reaction between a reactive derivative of the
compound (1-a) and the compound (5) is carried out in the presence of an acid
acceptor in a suitable solvent.

The reactive derivative may be any conventional ones which are suitable
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be used in clinical .use either in the free fromor in the formof a
pharmaceutical ly acceptabl e salt thereof. The pharmaceutically
acceptabl e salt includes for exanple, salts with an inorganic acid
(e.g. hydrochloride, sulfate, hydrobromie, etc.), salts with an
organic acid (e.g. acetate, fumarate, oxal ate, nethane- 5 sul f onat e,

etg.): When thehdesi red conmpounds of the present invention ha\r/]e a ;
mmy b usdor e ar- Bk gt BiodiE Rl eaPioh FoR SxETRI ackd fatiads BiRed oy

salt (e.g. .. .qodi u al t tassiumsalt, etc.) or an alkaline earth
acid aghygrifcs. apiivg Priets. €L

netal salt etc.). The conpounds of the present
i nvention and harmaceuti cal | 1 accept abl e sal t,t hereof s include
hydrat es and S?,TBg@g AGrEPIOL AT ides, for exXample, gﬁ‘ﬂg 'nga; Pydrox 0%@ (1-a),
(1-b) and (2) .of .the presept inyention and a . har ma i,cal ly
hocept anl et Cartiatp; Sikal) meat Binogen dthpats, ialky fpes, - diafiyr
parenteral ly,, and adm ni stered in the formof a pharmaceutical preparation
such 3 anilies, py| €Cyr anul es, capsul es, powders, injections,

i nhal ants, etc._ 15 ) The dosage of .the desired. conpound 1-a),
(1-b) and (2) ofhegelvepkinglpdes, for exampl, dhihlgrPra aﬁevrﬁ(i'ﬁ?wgg%ﬂvi’&f"l y
acceptabl e salt thereof may vary dependi on t{he adm nistration

route, thechigeosthans, dinthylsther mdéﬁg‘fg‘% diﬁéaﬁraﬂmgpe@ylfomamide,

dimethy! sulfoxide, toluene, benzene, etc.
The compound (5) is used in an amount of 1 to 3 moles, preferably in an
10  amount of 1.1 to 1.3'mole, to 1 mole of the compound (1-a), a salt thereof, ora
reactive derivative thereof. | |
The intramolecular cyclization reaction of the compound (1-c) is
preferably carried out in the presence of a base or an acid in a suitable solvent or
without a solvent. |
15 . The solvent may be any inert solvent which does not disturb the reaction,
for example, organic solvents such as ethylene glycol, N,N-dimethylformamide,
hexamethylphosphoramide, benzene, tetrahydrofuran, dioxane, toluene, ethyl
acetate, a lower alcohol (e.g. methanb), ethanol, etc.), dichloromethane, 1,2-
dichloroethane, chloroform, carbon tetraﬁhloride, 1,3-dimethyl-2-imidazolidin-
20 one, diethyl ether, dimethoxyeth_ane, ldimethyl sulfoxide, carbon disulfide,
acetone, etc.,or a mixtﬁre of these organic solvents and water.
The base -inciudes, for example, an alkali metal, an alkali metal hydroxide,
an alkali metal hydride, an alkali metal alkoxide, an alkali metal alkyl amide (e.g.

lithium diisopropyl amide (LDA). etc.), a lower alkyl alkali metal (e.g. n-butyl



severity of diseases to be cured, but it is usually in the range of about
Q.1 to 1WO9736864  ny/kg/day in the case of oral adm ni st rREVEITOIHT ¢ he

case of parenteral 20 adm nistration, it is in the range of about 0.01
to 10 ny/ kg/ day. The ‘desired conmpound (1-a) of the present
Fnvention may be prepared by treating a diester conmpound of the
formula (4): WO 97/ 36864 18

PCT/ JP97/ 01017 14 Jerr]

wherein a group: -COR[err] and a group: -CORerr] are the sanme or different
and each are an esterified carboxyl group, and Ring A, Ring B, Rerr]

and R[ erlithivgm,cetc)eor an organiramine sichias adrialowes allgylamine, 1:8:didzabi-a base.
The desired conmpound (1-b) of the present invention may be prepared by 10
react i neyela{6p0lundetd-Tagne, @tc.a Fhe acidhiachnies acconventional ptolticiacid i ve
t hereof, with a conpound of the formula (5):
H- R[ err Jor a conventiofd) Lewis acid.
The reaction is carried out under cooling or with heating, for example, at
5 a temperature between —60°C and 150°C, preferably at a temperature between
15°C and a boiling point of the solvent to be used.
The condensation reaction between the compound (2-a) or a salt thereof
and the compound (3) is carr_ied out in the presenée of an acid acceptor in a
suitable solvent.
‘10 | The salt of the compound (2-a) is, for example, an alkali metal salt, etc.
The acid acceptor may be any conventional ones, and includes, for -
example, alkali metal hydrides (e.g. sodium hydride), alkali metal hydroxides
(e.g. sodium hydroxide), alkali metal carbonates (e.g. potassium carbonate),
alkali metal alkoxides (e.g. sodium methoxide), alkali metal alkyl amides (e.g.
15 lithium diisopropylamide), or alkali metals (e.g. sodium).
The reactive residue X includes, for example, a halogen atom (e.g.
chlorine, bromine, iodine, etc.), a sulfonyloxy group (e.g. trifluoromethane-
sulfonyloxy, toluenesulfonyloxy, methanesulfonyloxy, etc.), etc.
The solvent inciudes, for example, dichloromethane, chloroform, 1,2-
20  dichloroethane, diethyl ether, tetrahydrofuran, dioxane, ethylene glycol, N,N-
dimethylformamide, dimethyl sulfoxide, toluene, benzene, etc.
i The condensation reaction is carried out under cooling or with heating,

for example, a temperature between —60°C and 100°C, preferably at a

temperature between -60°C and 20°C.



wher ei n Rwowsésssa substituted or unsubstituted am no gr oupPCT/IP97/01017
The desired conpound (2) of the present invention may be prepared by 15
subj ecting a conmpound of the fornmula (1-c): -

[err] 20 wherein one of a group: -COR[err] and a group:
;COR[err] is a carboxyl group whi ch may optionally be esterified,
and the other is a carbanoyl group, a 19 substituted or unsubstituted
al kyl group-substituted carbanoyl group, a substituted or

unsubstituted am no-substituted carbanmoyl group, or a 25 substituted or

nsubstituted m S t(gh el t ibf i itegt
\I;\D' 37/ 3|6824 "rhe Q8RIEIuNa1(3) 1N Bed 1A' RiSrekelibh i bR ABcUHRBF 18! Fhioles, to

PCT/ JP97/ O _a) 15
car banoyl 'é%"é%,"félﬁ%c?é“ﬁé’“ﬂ? (ﬁalzé) %‘F‘r' c'and Rlerr] are the sanme as
defi ned above, . I n
el [ned above. e stam%f&gf@u@ﬁe@ s R ESEH e a YRR 4P
substi tUtLGf?l 8r tituted al kyl group, a substituted or
unsubsti t Toup, or a substituted or
5
0
R! C—R3!
©)

c-R4!

il

0]

10  wherein Ring A, R, -COR3! and-COR#! are the same as defined above, with a

compound of the formula (7):

)

15  wherein Ring B and R2 are the same as defined above.

The starting compound (4) may also be prepared by reacting a compound
of the formula (8):

R!. t)]
20

wherein Ring A and R! are the same as defined above, with a compound of the

= formula (9):



5 unsubstituted nitrogen-containing heterocyclic group nmay be prepared by
react i ngW2 ¥5¥und of the formula (2-a): PCT/IP97/01017

[err] 10 wherein Ring A, Ring B Rlerr] and Rlerr] are the sane
as defined above, or a salt thereof, with a conpound of the fornula
(3): Rlerr]-X (3) 15 wherein Rerr] is a
substituted or unsubstituted al kyl gr , a substituted or

unsubstituted am no group, or a substiUuted or unsubstituted nitrogen-
cont ai ning heterocyclic group, and X is a reactive residue.

The treatnent of the diester conmpound (4) with an acid or a base is

carried out in a suitable solvegQt or without a solvent. 20 The

sol vent may be any inert solveﬁg jjch does not disturb the reaction,

for exanple, organic solvents ch* as et hyl ene glycol,

N, N- di met hyl f or mam de hexanet hyl phosgfBpr am de, benzene,
tetrahydrofuran, dio gruepe R4t hyl acetate, a | ower al cohol
(et hanol , ethanol, € ,qi chilor onet hane, 1, 2-di chl oro- et hane,
chl orof orm carbon tetrachlﬁzidg, 1, 3-di et hyl - 2-i mi dazol i di none, di et hy)
WD 97/ 36864

PCT/ § P97 ielfdih Ring B, R2, -COR3! and-COR#! are the same as defined above.

The condensation reaction between the compound (6) and the
compound (7), or the compound (8) and the compound (9) is carried out in the
presence of a base in a suitable solvent. The base includes an alkali metal
alkoxide or an alkali -metal alkyl amide such as potassium tert-butoxide, sodium

10 methoxide, lithium diisopropylamide (LDA), etc. The solvent includes, for
example, a lower alcohol (e.g. methanol, ethanol, tert-butyl alcohol, etc.),
dichloromethane, chloroform, 1,2-dichloroethane, diethyl ether, tetrahydrofuran,
dioxane, ethylene glycol, N,N-dimethylformamide, dimethyl sulfoxide, toluene,
benzene, etc. |

15 The reaction is carried out under cooling or with heating, for example, at
a temperature between —~30°C and a boiling point of the solvent to be used,
more preferably at a temperature between 15°C and 80°C.

- Among the starting compounds (6), a trans(E)-isomer thereof may be
prepared, for example, by condensing the compound (8) with a compound of

20 the formula (10):

[ (10)



16 wo 9386864 di net hoxyet hane, di met hyl sul foxide, car i Rohwdels de,
acetone, etc., or a m xture of these solvents and water.

The base includes, for exanple, an alkali netal, an alkali metal hydroxide,
an al kali nmetal hydride, an alkati metal al koxide, an alkali netal alkyl

am de (e.g. 5 l'ithiumdiisopropyl am de (LDA). etc.), a |ower alkyl

al kali netal (e.g. n-butyl lithgum etc.), or an organi c am ne such

as atri-lower alkylamne, 1,8-diaza- bi cycl o[ 5. 4. 0] undeca- 7- ene,

etc. The acid includes either a conventional protonic acid or a.

conventional] Lew L d. The reacti I s preferably carysied
~out under ¥ m%gwﬁém’d?WﬁQQ ﬂga,reftb? samg as ‘&%H}?E{]%",OV& i, theprssence af e

between -60[err]C and 150[err]C, preferably at a t enperature

bet ween 154 base] 10 asuitablesolventy poi nt of the sol vent to be used.
The condensdtion reaction between the conpound (1-a) or a salt thereof
and the conpoundmdig the startingegmpourds (bha ¢isEReisomeptheredbmayret i ng agent

ina suitable solvent. 15 . The dehydrating agent
i ncl udes, preparedamyphdditibn3ami elymimdtiorn reagtibo @if-the corresponding éranS(E))
carbonyl diimdazole (CD), etc. The salt of the conpound (I

-a) ndy beisameo)forexample, bypadding @dnucieaphilit reagent (e.g. thiophenolptodthei net al
or alkaline earth nmetal, etc. These salts may preferably be
convert ed trans{By-dsurter of thexompounb({@)pfollbwediby eliminatioh ofi tHewuolesptiileon

H from the resulting adduct in the presence of a base. |
Throughout the present specification and claims, the alkyl group and the
alkoxy group mean ones having 1 to 20 carbon atomé, preferably ones having 1
10 to 10 carbon atoms, more preferably ones having 1 to 6 carbon atoms,
respectively. The lower alkyl group and the lower alkoxy group mean ones
having 1 to 6 carbon atoms, preferably ones ha\}ing 1 to 4 carbon atoms,
respectively. The cycloalkyl group me?ms ones having 3 to 10 carbon atoms,
preferably ones having 5 to 8 carbon atoms. The lower alkylenedioxy group
15 means ones having 1 to 4 carbon atoms.
BEST MODE FOR CARRYING OUT THE INVENTION
The present invention is illustrated in more detail by the following
Examples, but should not be construed to be limited thereto. |
Example 1} |
20 (1)  To asolution of vanillin (50 g) in N,N-dimethylformamide (600 ml)
aré added 62.5 % sodium hydride (13.9 g) and cyclopenty] bromide (38.8 ml)
- under ice-cooling, and the mixture is stirred at 90°C overnight. The mixture is

concentrated under reduced pressure to remove the N,N-dimethylformamide,

and to the residue is added water. The mixture is extracted with ethyl acetate,



20 the conpound (5). The condensation reaction between a

reacti ve WRPYRM64ve of the conpound (1-a) and the ®STHIBIHNOLB) is
carried out in the presence of an acid acceptor in a suitable
sol'vent. The reactive derivative may be any conventi onal
ones which are suitable- WD 97/ 36864

PCT/ JP97/ 01017 22 17

for the acid-am de bond produci ng reaction, for exanple, acid halides,

m xed acid anhydri des, active esters, etc. The acid

et ol oar i EBaract I WASRAR, dtied) g5 ColtRhftaicl MHARH iicadbihius o
ol udies opigvedBe spivaR o TR FonBihs Refiue Bfipifiad by siagepcomy 'V
NN o ety prtoaiphy (Ehiahl; heae F A 16035 85 demuclopemslany: ot
amount | of SHethetybebzaldanyde B3 18Noi o of the conpound (108), A salt thereof .
CychSzation rXBESIOH T he compound (1-¢) s fhe tniramlecular

IR: 2966, 1683, 1583, 1506, 1266, 1135, 730 cm-!

(2) A solution of the above product (10 g) and dimethyl succinate
(8.0 g) in tert-butyl alcohol (20 ml) is added to a solution of potassium tert-
butoxide (5.1 g) in tert-butyl alcoho! (50 ml), and the mixture is stirred at room
10 temp?rature for one hour. The reaction mixture is poured into ice-water, and the
mixture is washed with diisopropyl ether: Th¢ pH value of the mixture is
adjusted to pH 1 with hydrochloric acid, and the mixture is extracted with ethy)
acetate. The extract is washed, dried, and concentrated under reduced pressure.
Thc resulting residue is dissolved in dichlorémethane (100 ml), and thereto are
15 added diisopropy! ethylamine (11.8 ml) and methoxymethyl chloride (3.9 ml)
under ice-cooling, and the mixture is stirred at room temperature for one hour.
To the mixture is added water, and the mixture is extracted with ethyl acetate.
The extract is washed, dried, and concentrated under reduced pressure. The
resulting residue is purified by silica gel column chromatography (eluent;
20  hexane:ethyl acetate = 3:1) to give methyl (E)-3-(4-cyclopentylbxy-ii-methoxy-
phenyl)-2-(methoxymethoxycarbonylmethyl)acrylate (10.9 g).
Yield: 63 %
IR: 2957, 1741, 1710, 1599, 1513, 1256, 1145 cm!

(3) To asolution of thiophenol (5.9 ml) in tetrahydrofuran (50 ml) is



pref erabl wootmséssd out in the presence of a base or an aci d pcr/frzmigifbl e
sol vent or : w thout a solvent. 15 The solvent may be any
i nert solvent which does not disturb the reaction, for exanple,
organi ¢ solvents such as ethylene glycol, N, N-dinethylformam de,

- hexanet hyl phosphor am de, benzene, tetrahydrofuran, dioxane, toluene, ethyl
acetate, a |lower alcohol (e.g. nmethanol23 ethanol. etc.), dichloronethane,
1,2- di chl oroet hane, chloroform carbon tetrachloride,

1, 3-di met hyl - 2-i mi dazolidin- 20 one, diethyl ether, dinmethoxyethane,

TRV, RN 0GR i 2 Gl
motal yaPRageeiEptmBRire. ;B0 e iy Ying 3¢ R0 Semperature 3R de (o g
ln' E)L“t ;lm d'n'xi%%?és? pi‘cl) t@@xgm d%u%'g ggédde% g'sz)lu_tl%nl SHhe c%nll(ﬁ/clmnad &Eltla{neﬁeitnathe( g
PCT/ JP97/ 01017

i thium  BEYS (213 83 iy tetrabydratiean (99 mD. and the mixmie is sjredhatom
Lo s G, ot SRS Kool pi S o T O °
The A ractis-washed, dried and concenmateunier Teduccd pressue (o remore e’ .
solvent. The residue is purified by silica gel column chromatography (eluent;
hexane:ethyl acetate = 3:1) to give methyl (2R*,3S*)-3-(4-cyc10pentyloxy-3-
methoxyphenyl)-2-methoxymethoxycarbonylmethyl-3-phenylthiopropionate
10 (1459 '
Yield: 84 %
IR: 2957, 1736, 1585, 1512, 1265, 1143 cm-}
(4) To asolution of the above product (14.5 g) in chlorofoﬁn (300 mi)
is added in portions 3-chloroperbenzoic acid (5.1 g) at 0°C. The mixture is
15  stirred at the same temperature for 30 minutes. To the mixture is added calcium
hydroxide (10 g), and the mixture is stirred, ﬁltered, and the filtrate is
concentrated under reduced pressure. To the residue is added toluene (300 mi),
and the mixture is refluxed for 30 minutes. The mixture is concentrated under
reduced pressure, and the resulting residue is purified by silica gel column
20  chromatography (eluent; hexane:ethyl abetate = 3:1) to give methyl (Z)-3-(4-
cyclOpentyloxy-3-methoxyphenyl)-2-(rhethoxymethoxycarbonylmethyl)-
- acrylate (9.0 Ig).
Yield: 67 %
IR: 2956, 1744, 1718, 1600, 1511, 1144 cm-}



5 a tenperature between -60[err]C and 150[err]C, preferably at a

tenper at Y@ 2TRBoken 15[ err] C and a boiling poi nt oPCFHRIMMPIZent to
be used. The condensation reaction between the compound (2-a)
or a salt thereof and the conpound (3) is carried out in the
presence of an acid acceptor in a suitabl e solvent. 10

The salt of the conmpound (2-a) is, for_exanple, an alkali netal salt, etc.
The acid acceptor may be any conventi fhl ones, and includes, for
exanpl e, alkali nmetal hydrides (e.g. sodium hydride), alkali netal

hydr oxi des (e.g. sodium hydroxide), alkali netal carbonates (e.g.
pot assi um car lg§nat eA solution of ti) Asdve pridact 61k3>g) dﬁ&et(r&umroﬁﬁdh L)
met hoxi de), alkali netal alkyl amdes (e.g. 15 | 'ithium

di i sopr opwl)d§radded dpwik & & sﬁﬁﬁﬁirﬁoﬁﬁttﬁlm&ﬁﬁbFfﬁpylamlde which is The
reactive residue X |ncI udes, for exanple, a halogén atom (e.qg.

chl ori ne prép£6d Hom Uﬁ%ﬁl@pyﬁrﬁmb (456 Al Ak iby] 1RRRIAY (2@ rrﬂ) in tetra-

trlfluoronethane- f onyl oxy, tol uenesul f onyl oxy,
met hanes whiipshar 4R (60 filS at ~78%C un ermtro ep atmo HérR, 3 es, for
exanpl e, P?y‘orogret ﬁ’;aze mro orm Sp %I“g?gléit(ﬁgém}akd di et hyl

T by b R ek e |
1o ConegapE, ARG MR B S
tenper at ungoBe! Yfthe HPkaHE 1sCttl 48 shins temperature for 20 minutes.” To
the mixture is added aqueous ammonium chloride solution, and the mixture is
extracted with ethyl acetate. The extract is washed, dried, and concentrated
10 under reduced pressure. The residue is dissolved in dichloromethane (50 ml),
and thereto are added tricthylamine (11 ml) and methanesulfonyl chloride (2.5
ml) at 0°C, and the mixture is stirred at room tempefa'ture for one hour. .Water is
added to the mixture, and the mixture is extracted with ethyl acetate. The
extract is washed, dried, and concentrated under reduced pressure. The residue
15 | is purified by silica gel column chrqmatogmphy (eluent; hexane:ethyl acetate =
3:1) to give (1Z,3E)-1-(4-cyclopentyloxy-3-methoxyphényl)—Z-methoxy-
carbonyl-3-methoxymethoxycarbonyl-4-phenylbutadiene (7.3 g).
Yield: 58 %
IR: 2957, 1717, 1597, 1509, 1264, 1160, 696 cm-!
20 (6) To a solution of the above product (7.3 g) in tetrahydrofuran (50
ml) is added conc. hydrochloric acid (5 m}), and the mixture is stirred at room
- temperature for one hour. To the mixture is added saturated aqueous sodium
chloride solution, and the mixture is extracted with ethyl acetate. The extract is

dried, concentrated under reduced pressure. The residue is purified by silica gel

s
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The conpound (3) is used in this reaction in an anount of 1 to 5 noles, to

1 nole of the conpound (2-a) or a salt thereof. The starting
conpound (4) may be prepared by reacting a conpound of the formul a
(6): 5 25 [err] 10 wherein R ng A
Rlerr], -COR[err] and-COR[err] are the same as defined above, with a
conpound of the formula (7): [err] 15 wherein

consoun AP ARoBe P BEn ey aanel =201 o give (REERE 1 "
formula ( 8)(14-cyclopentyloxy-3-methoxyphenyl)-Z-metho[x%ﬁllbonylé-carboxy-4—phenyl-
butadiene (6.1 g).
Yield: 92 %
5 IR:  3500-3000 (br.), 2958, 1712, 1690, 1600, 1509, 1270, 694 cm-!

(7) To a solution of the above product (0.75 g) in tetrahydrofuran (20
ml) is added carbonyldiimidazole (0.35 g), and the mixture is stirred at room
temperature for 30 minutes. To the solution is added a 28 % aqueous ammonia
(0.7 ml), and the mixture is stirred at room temperature for 30 minutes. To the
10 mixture is added water, and the mixture is extracted with chloroform. The
extract is dried, and concentrated under reduced pressure. The residue is
purified by silica gel column chromatography (eluent; chloroform:acetone = 5:1)
to give (1Z,3E)-1-(4-cyclopentyloxy-3-methoxyphenyl)-2-methoxycarbonyl-3-
aminocarbonyl-4-phenylbutadiene (0.48 g). The structure and the physical
15  properties thereof are shown in Table 1.
Yield: 64 %
M.p. 158-159°C
Example 2 |
(1) To a solution of the compouhd obtained in Example 1-(6) (0.3 g)
20 in dichloromethane (10 ml) are added triethylamine (0.15 ml) and isobuty!
chloroformate (0.14 ml) at 0°C, and the mixture is stirred for 30 minutes. To the
. solution is added 4-picolylamine (0.11 ml), anc_l the mixture is stirred for 30
minutes. Water is added to the mixture, and the mixture is extracted with

chloroform. The extract is dried, concentrated under reduced pressure, and the



20 wherein Ring A and R err] are the sane as defined above, with a

conpoundWEt 9736864 formula (9): WD 97/ 36864PCT/IP97/01017

PCT/ JP97/ 01017 20

[err] 5 wherein Ring B, Rerr], -CORerr] and-COR err] are the sane
as defined above. . The condensation reaction between the
conpound (6) and the conpound 2(67) or the conpound (8) and the
conmpound (9) is carried out in the presence of a base in a suitable

sol vent. The base includes an al kali netal al koxi de or an al kal i
metal al kyl am de such as potassiumtert-butoxide, sodium 10 met hoxi de,
|'i t hi umresidee jx pyrifiedrby silidalel column chrematwigvaplty (eleéntpelslordform: .

exanple, a |l ower alcohol (e.g. methanol, ethanol, tert-butyl al cohol,
etc.), methanold: SOt Drorgive{bE,3E)R1 (BahethoxyH-2yclopbhtyloxyphengl)-24i et hyl

et her, tetrahydrofuran, di oxane, ethylene glycol,

N, N- di mphdthibk péarbonylk3-(d-pyaidylimethylamindearbonlyliedphenylbutadiese 1820, etc.

)
5 Yield: 80%

(2) To the above product (0.29 g) is added a 4N solution of hydrogen
chloride in ethyl acetate, and the mixture is triturated with ether to give (1Z,3E)-
1-(3-methoxy-4-cyclopentyloxyphenyl)-2-methoxycarbonyl-3-(4-pyridyl-
methylaminocarbonyl)A-phenylbutadien,e hydrochloride (0.29 g). The

10 | struct.ure and the physical properties thereof are shown in Table 1.

Yield: 93 % .

M.p. 105-130°C .
Examples 34 |

The corresponding starting compounds are treated in the same manner as

15  in Example 2 to give the compounds- as listed in Table 1.



15 wo 9TRéseacaction i s carried out under cool i ng or V\/ip@r,mamiﬁg, for

exanpl e,” at a tenperature between -30[err]C and a boiling point of
the solvent to be used, nore preferably at a tenperature between
15[err] C and 80[err] C Anong the starting conpounds (6), a
trans(E)-isoner thereof may be prepared, for exanple, by condensing
the conpound (8) with a conpound of 207 the forrmula (10):

[err] WD 97/ 36864

PCT/ JP97/ 01017 - 21

wherein -CORerr] and -COR[err] are t me as defined above, in the
presence of a base in a suitable”sol vent. Anong t he
starting CONPOUN@S=bisatenitl e = sy €par ed by
additi on and elli'natloh reactlon of the correspondlng trans(EN 5

i somrer, for examjl e, by} adding a nucl eophi reagent (e.g. thijpphenol) to

t he transnE)-lsoner of the conpo . foll onwed by elijr nation of
t he nucl eophil e f} from t he resul ting adduct in the presende of a base.
Thr oughout the plesent Speci fication anexgls PEH3 t he al kyl grodp and the

al koxy group neaf] ones having 1 to 20 pn at ons, preferably gnes havi ng

1 Ex.
No.

Physical properties
M.p. 158-159°C

1 M.p. 105-130°C
monochydrochloride

M.p. 85-115°C
monohydrochloride

M.p. 80-115°C
monohydrochloride

Example §
To a solution of the compound obtained in Example 1-(7) (0.28 g) in
5 tetrahydrofuran (10 ml) is added a 2N aqueous sodium hydroxide solution (1
ml), and the mixture is stirréd at room temperature for 10 minutes. The mixture is
neutralized with 2N hydrochloric acid, and extracted with chloroform. The

extract is dried, concentrated under reduced pressure, and the residue is purified

by silica gel column chromatography (eluent; hexane:ethyl acetate = 2:1) to



to 1 atons, nore preferably ones having 1 to 6 carbon atons,
respect i ng‘iﬁ’#ﬁg' | ower al kyl group and the |ower al koxy gr BEHITB0Gnes

having 1 to 6 carbon atons, preferably ones having 1 to 4 carbon atons,
respectively. The cycloalkyl group nmeans ones having 3 to 10 carbon atons,
pfeferably ones having 5 to 8 carbon atons. The | ower al kyl enedi oxy gr-oup
15 nmeans ones having 1 to 4 carbon ns. BEST MODE FOR CARRYI NG
OQUT THE | NVENTI ON The pr'ésent invention is illustrated in

nore detail by the follow ng Exanpl es, but shoul d not be construed
to be limted_there To a sol ution

)

of vani | I8i¥e (88.4)- 4Tbmlel€¢%?’r()4l'$¥ﬁlﬁﬁ?ﬂ%@%@ﬂnmh)oxygenzylim%added 62.5
% sodi um hydr i de %g 9 g) and cycl opentyl brom de (38.8 m) under
i ce- cool ipygrolidine2:%-diona (.24 igd. Jtherstructure ayal theghysivad properties Hereofi xt ur e
i's concentrated under reduced pressure to renove the
N, N- di metasg showndnilable 2. and to the residue is added water. The
m xture is extracted with ethyl acetate, WO 97/ 36864
PCT/ JP97/ 0101/ ield: 93 % 22
and the extract is washed, dried, and concentrated under reduced pressure
to S M.p. 203-204°C

Example 6

(1)  To a solution of the compound obtained in Example 2-(2) (0.25 g)
in tetrahydrofuran (10 ml) is added a 2N aqueous sodium hydroxide solution
(1.1 ml), and the mixture is stirred at room temperature. To the mixture is added

10 water, and the mixture is extracted with chioroform. The extract is dried, and
concentrated under reduced pressure to remove the solvent. The residue is
purified by silica gel column chromatography (eluent; ethyl acetate:hexane =
1:1) to give (3Z,4E)-3-(4-cyclopentyloxy-3-methoxybenzylidene)-4-
benzylidene-1-(4-pyridylmethyl)pyrrolidine-2,5-dione (0.12 g).

15 Yield: 55 % .

(2) To the above product (0.12 g) is added a 4N solution of hydrogen
chloride in dioxane, and the mixture is triturated with ether to give (3Z,4E)?3-(4-
cyclopentyloxy-3-methoxybenzylidene)-4-benzylidene-1-(4-pyridylmethyl)-
pyrrolidine-2,5-dione hydrochloride (90 mg). The structure and the physical

20  properties thereof are shown in Table 2.

Yield: 76 %

A M.p. 117-130°C (decomposed)

Examples 7-8

The corresponding starting compounds are treated in the same manner as



renove thewglmgsds: The resulting residue is purlfled by si 'i’éf‘llﬂﬁ}oltm' um
chromat ogr aphy (el uent; hexane:ethyl acetate = 3:1) to giv

4-cycl opent yl oxy- 3- met hoxybenzal dehyde (65 g). 5

Yield: 90% IR 2960, 1683, 1583,1506, 1266, 1135, 730cnierr]
(s2) A sol ution of the above product (10 g) and di methyl succinate

(8.0 g) in tert-butyl alcohol (20 mM) 2 added to a solution of potassium
tert- butoxide (5.1 g) in tert-butyl alcohol (50 m), and the

m xture is stirred at room 10 tenperature for one hour. The reaction

m xture i ure to.ice-water, apd th . Il Xxture is washed with
dii soprop?‘? EO&PH‘&‘S H(,g'ﬁﬁ?%??f@p%nq ﬁéthrsrfe)gt'&r’gaqlgrﬂ adjusted to pH 1
wi th hydrachl orig acid, and the m xture i's extracted with ethyl

acet at e. ﬁ‘@"lﬂ act is washed, dried, and concentrat ed under reduced

pressure. The.resul ting |due | n di ch] oronet hane (100
m), and therefd ar °§§°l Qﬂl’d%{i ‘Hﬁﬁ ﬁ ’ﬁ%"‘(’lf'lJ %

met hoxynet h hI or i er.ic ol.i ng and the m xt ure
s stirred Sictforomatbape il u'T)e%mdd&Hénﬁﬁu?amme@ fﬁo matand) isabuiath ahdoros
added_water, and the mxtyre is extracted with eth acet at e. The
extraet i Mﬁég 14gplcat 0°Gnand theemixtuse isstirmrebior eprEeshe e. The
resul ting residye urlfled by silica_gel colunn chromat ogr aphy (el uent;

|
20 hexamixBirajs a@@f thylethylopediaminer(h12 mi), and the mixture 1s
(E)-3-(4- c%cl opent OXYy- 3 met hoxy-

phenyl ) - 28 ﬁedﬁ@s@ W@%;Se aF o themigture is) added) water, (and. the gixture is
Yield: 63 % IR 2957,1741, 1710, 1599, 1513,
1256, 11458Kraetel with chloroform. The extract is dried and concentrated under reduced

pressure. To the residue are added tetrahydrofuran (5 ml) and a 2N agqueous
10 sodium hydroxide solution (0.7 ml), and the mixture is stirred at room
temperature for 10 minutes. To the mixture is added water, and the mixture is
extracted with chloroform. The extract is dried, and concentrated under
reduced pressure. The residue is purified by silica gel column chromatography
(eluent; chloroform:methanol = 20:1) to give (3Z,4E)-3-(4-cyclopentyloxy-3-
15 | methoxybenzylidene)-4-benzylidene-1-(2-(N,N-dimethylamino)ethyl)-
pyrrolidine-2,5-dione (0.25 g).
Yield: 76 %
(2)  To the above product (0.25 g) is added a 4N solution of hydrogen
chloride in ethyl acetate, and the mixture is triturafed with ether to give (3Z,4E)-
20 3-(4-cyclopentyloxy-3-methoxybenzylidene)-4-benzylidene-1-(2-(N,N-dimethyl-
amino)ethyl)pyrrolidine-2,5-dione hydrochloride (0.17 g). The structure and the
_physical properties thereof are shown in Table 2.
Yield: 88 %
M.p. 95-110°C {decomposed)



(3) To a solution of thiophenol (5.9 m) in tetrahydrofuran (50 M) is

WD 97/ 3687&9‘7/36864 PCT/IP97/01017
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added a 15 % sol ution of n-butyl I|th| um-in hexane (2.2 n) at Oferr]C
under nitrogen atnosphere, and the mxture is stirred at room
tenperature for 30 m nutes. TqQ the mxture is added a sol ution of
t he conpound obtained in the v e (2) (13.4 g) in tetrahydrofuran
(100 M), and the m xture is stirred at room 5 t enperature overni ght.
The m xture is extracted with ethyl acetate, and the extract is

washed, @xaatplend concentrated under reduced pressure to renove the
solvent. The residue is purified by silica gel colum chronat ography

(el uent; The distiespondingydtaniigt eépouidslire! weated én e Sathe manner as

(2R*, 3S*)-3-(4-cycl opéentyl oxy- 3- _
met hOXyp*iﬁE%)n'p?e gﬁb@i%’ﬁ%é&ﬁﬁéﬁﬂd’ﬁmﬁkﬁﬂtnhw& Qhenyl t hi opropi onate 10

(14.5 : R 2957, 1736, 1585,
1512, 1265 1143 cnferr] Tablé2) To a soI ution of the above
product (14.5 g) in chl oroform(300 m) i s added in portions
3- chl or oper benz pre=mera g tt—or er T e e —rrrrore—me==8p Stirred at
the sane tenperfpture for 30 m nutes. To/t@m xture is added gal ci um
i ' O i
OCH;
| |O
{ Ex. 9
No. . C\
' o=
|
¢
3; 0
~RS Physical properties
i 5 | -H M.p. 203-204°C
| \ ()
| —CH ..CN M.p. 117-130°C (decomp.)
| © 2 \= monohydrochloride
| = |
a — 720\ M.p. 110-116°C (decomp.)
| 7 CHZQ monohydrochloride |
! N
5 —cH,— M.p. 105-125°C (decomp.)}
} 2 — monohydrochloride |
; _ M.p. 95-110°C (decomp.) I
1 9 (CH2),N(CHy), monohydrochloride 1
i 10 ~(CH,),0H M.p. 133-134°C (decomp.)]
s _ IR R ——————
Example 11

(1)  To a solution of methyl magnesium iodide, which is prepared from

magnesium (2.9 g) and methyl iodide (7.5 ml), in diethyl ether (150 ml) is added



hydr oxi de wé@78¢s64and the m xture is stirred, filtered, and gd¥ydorpigiate is
concentrated under reduced pressure. To the residue is added toluene (300
m), and the mxture is refluxed for 30 m nutes. The mixture is
concentrat ed under reduced pressure, and the resulting residue is
purified by silica gel colum 20 chromatography (eluent; hexane: et hyl
acetate = 3:1) to give nmethyl (Z2)-3-(4-31

cycl opent yl oxy- 3- met hoxyphenyl ) - 2- ( met hoxymnet hoxycar bonyl net hyl ) -

acrylate (9.0 Q) Yield: 67 % | R 2956,

1744, 1718, 6%@@8’ 3652} Lolutibh’of #l5/cidpentyloxy-3-methbxyEéntlifchyde (17.6,g) in

PCT/ JP97/

& i adﬁé‘%?d}gﬂfeé??%@?égP@?%*ﬁkféhéﬂ"?%%r%?ﬁé iRt ot icthibt 1P ¢
_FQ?PZT 0 0n Bl 3P kel i i alB0 el acpeblis MAMARR e .
the mxt ebigtide bution (20Thbigh 8FCT apdfe ﬁﬂﬁf%ﬁggi&ﬁttﬁé SHEFGHLacaag ) i
E ﬁ;r 2 ydr olé}%%{{aéq% (,2% cg%;en&@tﬁc} Hgflggre%ea rﬂrgssu?g,dancp t?:e@e&tdﬁgeis Idxssscs> vIeEir ed at

in acetonitrile (300 mi), and thereto is added manganese dioxide (55 g) at 0°C.

The mixture is warmed to room temperature, and the mixture is stirred for three
days. To the reaction mixture is added cerite (20 g), and the mixture is stirred for
30 minutes. The insoluble materials are removed by filtration, and the filtrate is

10 concentrated under reduced pressure. The residue is crystallized from chilled

hexane to give 4-acetyl-1-cyclopentyloxy-2-methoxybenzene (13.8 g).
Yield: 73.6 %
M.p. 55-56°C
(2) A solution of the above product (9.7 g) and dimethyl (E)-

15  benzylidenesuccinate (10 g) in tetrahydrofuran (100 ml) is added dropwise into
a solution of potassium tert-butoxide (4.8 g) in tert-butyl alcohol (100 ml) at
room temperature, and the mixture is stirred at the same temperature for one
hour. To the reaction mixture is added diisopropy! ether (200 ml), and the
mixture is extracted with water. The pH value of the aqueoﬁs layer is adjusted

20 1t pH' 1-2 with conc. hydrochleric acid, and the mixture is extracted again with
ethyl acetate. The extract is concentrated under reduced pfessure, and the 2/5
part of the residue is collected, and dissolved in chloroform (100 ml). To the
mixture are added a few drops of N,N-dimethylformamide and thionyl chloﬁde

(1.8 ml) at room temperature, and the mixture is refluxed for 30 minutes. The



the m xture is added aqueous anmoni um chl oridé solution, and the m xture is
extract eWARHI8&k hy| acetate. The extract is washed, dri edPCEHAPE7/01017
concentrated 10 under reduced pressure. The residue is dissolved in

dichl oronet hane (50 m ), and thereto are added triethylamne (11 m)
and net hanesul fonyl chloride (2.5 m) at O[err]C, and the mxture is
stirred at roomtenperature for one hgaﬁr. Water is added to the

m xture, and the mxture is extracted”®with ethyl acetate. The

extract is washed, dried, and concentrated under reduced pressure. The
residue 15 is purified by silica gel colum chromatography (el uent;
hexane: etdagtion eaixsure is cooled with:i¢¢, and agded dropwi$Einton solution of
-(4-cycl opent yl oxy- 3- net hoxyphenyl ) - 2- net hoxy-

car bony| agueoat ammonia{@0 i ih chidrofornhdynb), and ithemik tard igstirred for 30

Yield: 58 % IR 2957, 1717, 1597, 1509, 1264, 1160, 696
cnierr] mifutes. Water (SU fil) is added tsahe réaztionmixere; and ehex tdumixthre i8 9) in
tetrahydrofuran (50 m) is added conc. hydrochloric acid (5 m),
and the exudoted with ehlorofoimat The @Xtract is conceftraridaindet r&dﬁcéﬁ‘?reb_@\!té- To the
m xture is added saturated aqueous sodium chloride sol ution, and

t he 81 Xt 4y Rmdvethe sobverf, d me%ﬁnhea%gaﬁﬁed_bgfmiexgéla@dluhﬁa _dried,
concentrated under reduced pressure. e residue is purified by silica gel

\IQQTIQ\?{D g ?/&g?xonla%ography (eluent; chloroform:acetone = 20:1), and crystallized from_
hexane-ethyl acetate to give (1Z,3E)-1-methyl-1-(4-cyclopentyloxy-3-
methoxyphenyl)-2-methoxycarbonyl-3-aminocarbonyl-4-phenylbutadiené
(0.42 g). The structure and the physical properties thereof are shown in Table 3.

10 M.p. 133-134°C
Examples 12-22

The corresponding starting compounds are treated in the same manner as

in Example 11 to give the compounds as listed in Tables 3-5.



col um chr ygbRsssaphy (el uent; chlorof orm nmethanol = 20:1) tecaisréneier7
(1z, 3E) - 1-

(4-cycl opent yl oxy- 3- net hoxyphenyl ) - 2- met hoxycar bonyl - 3- car boxy- 4- phenyl -

but adi ene (6.1 g). Yield: 92 % 5 | R 3500- 3000
(br.), 2958, 1712, 1690, 1600, 1509, 1270,694 cm1l (7) To a
solution of the above product (0.75 g) B3 tetrahydrofuran (20 m) is

added carbonyl dii m dazole (0.35 g), and the mxture is stirred at room
tenperature for 30 mnutes. To the solution is added a 28 % aqueous ammoni a
(0.7 M), and the mxture is stirred alt rogm tenperature for 30 minutes. To
the 10 m xture is added wat er, and %‘?é xture IS extracted W th
chloroform The . o [ €duced
pressure. The res}

(12, 3E) - 1- (4-cycl § , - 3- ) - met hoxycar bonyl - B-

am nocar bonyl 4- phnyl but adi ene (0.48 g). e @CH:I,C'E ure and the physical 15
properties thereo $hown in Table 1. Yield: 6 %

M p. 158-159[err]§ Exanpl e 2 To a sof ution of

t he ¢conpound obtafnEd.i i Exanple 1-(6 i n dichlorpret hane (10
m) are added trif Lamine (0.15 nm) ‘ pf or mat e

(0.14 m) at O[erf]C, apd the m xturs St To the

Physical properties
M.p. 133-134°C

M.p. 85-105°C (decomp.)
monohydrochloride ‘

M.p. 100-104°C (decomp.)
monohydrochloride ‘

M.p. 106-114°C (decomp.)
monohydrochloride




solution_i s added 4-picolylam ne (0.'11 m), and the mxture is stirred for

30 WOPIMBEL. Water is added to the mixture, and the WRCHIFPUOLOL?
extracted with chloroform The extract is dried, concentrated under
reduced pressure, and the WO 97/ 36864

PCT/ JP97/ 01017 26

residue is purified by silica gel colgim chr omat ogr aphy (el uent;

chl orof orm nmet hanol = 50:1) t0*give

(12, 3E) - 1- ( 3- net hoxy- 4- cycl opent yl oxyphenyl ) - 2-
met hoxycar bonyl - 3- (4- pyri dyl met hyl am nocar bonyl ) - 4- phenyl but adi ene (0. 29

g). 5 Yield: 80% Table42) To the above product (0.29 g)
is added a 4N soI ution of hydrogen - chlori de in ethyl acetate, and
the mxture isftrrrarnated W tn ecnel t0 grve (12, s5)- ~q1-(3

met hyl am nocar onyI ) 114- phenyl but adi enel h ride (0.29 g The 10
structure and 'he physi cal propertieg ™Mgreo e shown in .bIe 1.
Yield: 93 % [ M p. 105- 138 r]C Exanpl es §-4

The correspondj ng stchtl ng conpounds afe t(?eat ed in the sarremanner as

- met hoxy- 4-cycH lopent \{l oxyphenyl ) - 2- netdgmycar bonyl 3 (4-pyri yI

e
W
o
/
=
Q
A
%
L%

»
|
!
|
i
\
|

t

g -R Physical properties -

“ 16 -H M.p. 166-167°C

‘ N

, _ \ M.p. 132-133°C (decomp. )
{ 17 —CH, ,_ monohydrochloride ,
|

} 18 . —CH 4 l\\‘ M.p. 127-128°C (decomp.)
| 2 \— monohydrochloride

| _ g N M.p. 114-115°C (decomp.)]
! 19 CHl'QN monohydrochloride '
| '.
{‘ 20 -N(CH3), M p- 88 89 C 1



15 I N Exa@psesds L O 0i ve the conpounds as listed in Tabl e lcrareneiery VO

97/ 36864 PCT/ JP97/ 01017

27 Table 1

[err] Ex. No.

: R Physi cal properties 1 -H

M p. 158-159[err]C 35 M p.
105-130[err] C 2 [err] nonohydr ochi ori de
M p. 85-115[err]C 3 [err]

nonohydr ochl ori de M p. 80-115[err]C

4 [err] nonohydr ocﬁfllall;isde

Physical properties

monohydrochloride

M.p. >90°C (decomp.)
monohydrochloride

M.p. 118-120°C




nple 5 ' To a solution of the conpound obtained in Exanple
1 (7) (0.98%P686% 5 tetrahydrofuran (10 m) is added a ZRCEIRIIOUMTsodi um

hydr oxi de solution (1 m), and the mixture is stirred at room
tenperature for 10 mnutes. The m xture is neutralized with 2N
hydrochloric acid, and extracted with chloroforn1 The extract is
dried, concentrated under reduced preéf and the residue is purified

by silica gel columm chromatography ( ent hexane: et hyl acetate = 2:1) to
WD 97/ 36864

PCT/ JP97/ 01017 28

give (37, Eﬁmg}etﬁsﬁzyl | dene- 3 (4 cycl opent yl oxy- 3- net hoxybenzyl i dene) -
pyrrolidine-2,5-dione (0.24 g). The structure and the physical properties

t her eof (1) ar €T AQuhutidn ﬂiﬁbbfasﬁmm tert-butoxide (2.4gEindertButt 5
M p. 203-204[err]C Exanmpl e 6 % Toasolutlon of

the COWD%IE%&QQE'&?QS ladd6d Adpwisé-d £olutidn B 3}4 S-tnmethoxy&é%ﬁéi?h@r of uran
(10 M) is added a 2N aqueous SOdI um hydr oxi de sol ution 1.1 m),

" SR B R RSy . g i i, 10
and s ml) at 20-25°C, and the mixure is stirred at room temperature for one hour. The
| reaction mixture is poured into water, and the mixture is washed with
diisopropyl ether. The pH value of the aqueous layer is adjusted to pH 1 with
hydrochloric acid, and extracted with ethy! acetate. The extract is dried, and
concentrated under reduced pressure, and the residue is puriﬁed by silica gel
10 column chromatography (eluent; chloroform:methanol = 50:1 — 20:1) to give 1-
methyl-1-(3,4,5-trimethoxyphenyl)-2-methoxycarbonyl-3-carboxy-4-phenyl-
butadiene (6.5 g) as a mixture of (1E,3E)-isomer and (1Z,3E)-isomer.
Yield: 66.3 %
IR: 3420, 2950, 1720, 1715, 1690, 1585, 1240, 1125, 695 cm-!
15 (2)  To a solution of the above product (6.5 g) in chloroform (30 m})
are added a few drops of N,N-dimethylformamide and thiony! chloride (1.15 ml),
and the mixture is refluxed for 30 minutes. The solution is added dropwise into
conc. aqueous ammonia (20 ml) at 0°C, and the mixture is stirred at room
temperature for 30 minutes. The mixture is extracted with chloroform, and the

20 extract is dried, concentrated under réduced pressure, and the residue is purified
by silica gel column chromatography (eluent; hexane:ethyl acetate = 1:1 — 1:2).
- The eluent is concentrated and crystallized from ether, and the precipitated

crystals are collected by filtration, and further recrystallized from hexane-ethyl

acetate to give (1E,3E)-1-methyl-1-(3,4,5-trimethoxyphenyl)-2-methoxy-



concentra reduced pressure to renove the sol vent. is
purlfled tgggsa'?%% gel colum chromat ography (eluent; ethyl aceﬁ? Hﬁgxane

1:1) to give (3Z 4E)-3-(4-cycl opentyl oxy- 3- met hoxybenzyl i dene) - 4-
benzylldene 1- (4-pyridyl nethyl)pyrrolidine-2,5-dione (0.12 g). 15

Yield: 55 % (2) To the above product (0.12 g) is added a 4N
sol ution of hydr ogen chloride igyp di oxane, and the m.xture is
triturated with ether to give (3Z 4E)- 3-(4-

cycl opent yl oxy- 3- nethoxybenzylldene) 4-benzyl i dene- -(4-pyridyl met hyl) -

pyrrolidine-2,5-dione h st cture and th phy5| cal
D0 o1 op ety e ab b btadighs (2/6°%) ITHC structurg;apd dhe g o;
Mp. 117-1 O[er ] C (deconpos les 7-8 The
cor r espon®PH8ica BWW%M%S shewnying ré'%rn the same manner as

WO 97/ 36864

PCT/ JP97/ 01017 Yield: 40.1 % : 29’

in Exanple 6 to give the conpound as listed in Table 2. Exampl e 9
i Mp. 155-157°C" w

S (3) The filtrate obtained in the above (2) is concentrated under
reduced pressure, and the residue is crystallized from diisopropyl ether, and then
recrystallized from hexane-ethyl acetate to give (1Z,3E)-1-methyl-1-(3,4,5-
trimethoxyphenyl)-2-methoxycarbonyl-3-aminocarbonyl-4-phenylbutadiene
(2.1 g). The structure and the physical properties are shown in Table 5.

10 Yield: 32.4 % |
 Mp. 118-120°C
Example 24
(1)  To a solution of potassium tert-butoxide (14.5 g) in tert-butyl
alcdhol (100 ml) is added a mixture of acetophenone (15.5 g) and dimethyl
15  succinate (27.1 g), and the mixture is stirred at room temperature overnight. The
reaction mixture is poured into ice-water, and the mixture is washed with diiso-
propyl ether. The pH value of the aqueous layer is adjusted to pH 2-3 with
conc. hydrochloric acid, and then extracted with ethyl acetate. The extract is
dried, and concentrated under reduced pressure. The residue is dissolved in
20 methanol (150 ml), and thereto is added dropwise thiony! chloride (12.5 ml)
under ice-cooling. The mixture is stirred at room temperature overnight, and
A concentrated under reduced pressure to remove the solvent. The residue is

washed with ethyl acetate, dried, and concentrated under reduced pressure to

remove the solvent. The resﬁlting residue is purified by silica gel column



(1) To a solution of the compound obtained in Exanple 1-(6) (0 3 0)
i n di chl o™SH9(¥864c (10 nl) are added triethylam ne (0.15 nl pcrursroacsrut vl

chl oro- 5 formate (0.14 m) at O[err]C, and the mxture is stirred for
30 minutes. To the m xture i s added N, N-di net hyl et hyl enedi am ne
(0.12 mM), and the mxture is _ stirred for 30 mnutes. To the

m xture is added water, and the m'xtur;g extracted with
chloroform The extract is dried and c ﬁcentrat ed under reduced

pressure. To the residue are added tetrahydrofuran (5 m) and a 2N aqueous
10 sodi um hydroxi de solution (0.7 m), and the mxture is stirred at room
t enper at ucleofmatogfaphiyr(eiuent; H‘a:xahbfethyb(aauaems 4dddedgive t(E)-2-benkzylidensl xt ur e

S extracted with chloroform The extract is dried, an
concent r attadethydstrccinic acid dinesdhylesster @8s6:.gpand @)-Qa%tﬁyhdeﬁe—wmdhﬁd by
silica gel colum chromat ography (el uent; chlorof orm net hanol =

20:1) to ﬂic‘éﬂné%éxdﬁl@né’thﬁrﬂes‘ié’rcd@g?tw oxy-3- 15
met hoxybenzyl i dene) - 4- behzyl i dene-"1 - (2-( NN-di net hyl am no) et hyl ) -

pyrrolidigs:-2 &hd: 76 % (2)
To the ab@e ;??ggggtaé?%&zﬁéé@f%ccé eagnd d‘lﬂf"‘éﬂ{é #gn of hydrogen

chl Oiﬁgde I n etqhdaggt%te and the mxture is triturated wwth ether to give
(32,

3-(4- cycl opent L.Ooxy- -rTFt hoxybenzyl i dene) - 4- benzyl i dene- 1- (2- (N, N-di et hyl -
am no) et hyl ) py Flé'l &L 2, 5-di one” hydrochl oride (0.17 g). The structure and

Vera as o R 2958%4&%2%@9&’1{58{13?6 4205181135, 1060; 770,

705 cm-l

c—W

(Z)-2-Beniylidene-a—methylsuccinic acid dimethyl ester:
10 Yield: 19 %
Oily product
IR: 2960, 2920, 2850, 1740, 1710, 1440, 1320, 1250, 1195, 1'17(.),:-1 140,
765, 700 cm.'l
(2) A solution of (E)-2-benzyljdene-a—methylsuccinic acid dimethyl
15  ester (5.0 g) and 3,4,5-trimethoxybenzaldehyde (4.0 g) in tetrahydrofuran (20
ml) is added dropwise into a solution of potassium tert-butoxide (2.3 g) in tert-
butyl alcohol (20 ml), and the mixture is stirred at room temperature for one
hour. The reaction mixture is poured into ice-water, and the mixture is washed.
The pH value of the aq'ueous layer is adjusted to pH 2-3 with conc.

20  hydrochloric acid, and the mixture is extracted with ethyl acetate. The extract is
dried, concentrated under reduced pressure, and the resulting residue is
dissolved in chloroform (30 ml). To the mixture are added thionyl chloride (1.5

| ml) and three drops of N,N-dimethylfonnamide, and the mixture is refluxed for

30 minutes. The mixture is added dropwise into a 28 % aqueous ammonia (20



WO 97/ 368§ 9736864 | PCT/ JP97/ O1pét/rpor01017

30 Exanpl e 10 The correspondi ng starting conpounds are
‘treated in the same manner as in Exanple 9 to give the conpound as
listed in Table 2. Table 2

slerr] Ex. No. -Rlerr]

Physi cal properties 5 39 -H M p. 203-204'C
6 [err] Mp. 1117- 1SOC(deconp)

nonohydr ochl ori de [err] Mp. 110-1 16C

ﬁﬂdgcorlr&) ik underice-cqaligg,and HEQBB&H&%@W&:H% ro§m temperath for 10
monohydr Or(.t:lrllrlu?tgs d%Vate? is a éd o[t‘la‘xr rrll tﬂxd G88Rxtracted with chloroform. The
' extract is dried and concentrated under reduced pressure to remove the solvent.
The residue is purified by silica gel column chromatography (eluent; hexane:
5  ethyl acetate = 1:1) to give (lE,BE)-l-(3,4,5—__trimethoxyphenyl)-Z-methoxy-
carbonyl-3-aminocarb6nyl—4-methyl-4-phcnylbutadiene (4.7 g). The structure
and the physical properties thereof are shown in Table 6.
Yield: 57 %
M.p. 156-157°C
10 Table6

G~NH,
O

Physical properties

M.p. 155-157°C

| Mp. 156-157°C

Example 25
(Z)-2-Benzylidene-a-methylsuccinic acid dimethyl ester (5.3 g) obtained
in Example 24-(1) is treated in the same manner as in Example 24-(2) to give
15 ~ (1E,3Z)-1-(3,4,5-trimethoxyphenyl)-2-methoxycarbonyl-3-aminocarbony!-4-
methyl-4-phenylbutadiene (6.7 g). Thg structure and the 'physicaf properties

thereof are shown in Table 7.



9 [err] nonohydr ochl ori de 10 [err]

M p. 133-WQ27/36864 C (deconp.) 5 Exanmpl e 11 ( PCT/IP¥U01817

sol ution of nethyl magnesiumiodide, which is prepared from magnesi um
(2.9 g) and nmethyl iodide (7.5 m), in diethyl ether (150 m) is added

YO 97/ 36864

PCT/ JP97/ 01017 31 ‘
dropwi se a solution of 4-cyclopentyl 03%9 3- met hoxybenzal dehyde (17.6 g) in
tetrahydrofuran (40 m) at O[err]C, and the mxture is stirred at room

tenmperature for one hour. To the reaction mxture is added a
sat ur at ed aqueéGeld: d6r#ni um chloride solution (20 mM) at O[err]C,
and the mxture is extracted with ethyl acetate. 5 The extract is

concentrated Mger 14ddl43¥€ pressure, and the residue is dissolved
in acetonitrile (300 m), and thereto is added manganese dioxi de (55 g) at

O[err]C The m xture is warFabl¢ @ room tenperature, and the m xture
is stirred for three days Tothe reactlon mxture is added cerite
(20 g), and theffmrxi 3 ' e 3 cs. 11 I nsol uble
materials are rg byf|I 3 é? | concentrated
under reduced pgessur a. ThaCH Y- ' i 1§ ed

hexane to give |} -1-cyc ; 318 g).

Yield: 73.6 % | CH30

Physical properties

M.p. 141-143°C

v

5 | Example 26
To a solution of the compound (0.32 g) obtained in Example ll-(i;in
tetrahydrofuran (20 ml) is added a 2N aqueous sodium hydroxide solution (3.6
ml) at 0°C, and the mixture is stirred for 10 minutes. To the reaction mixture is
added 2N hydrochloric acid (3.6 ml), and the mixture is extracted with ethyl
10  acetate. The extre;ct is concentrated under reduced pressure to remove the
solvent, and the residue is purified by silica gel column chromatography (eluent;
chloroform:acetone = 10:1), and further crystallized froin diethyl ether to give
(3Z,4E)-4-benzylidene-3-(4-cyclopentyloxy-3-methoxy-a-methylbenzylidene)-
pyrrolidine-2,5-dione (0.17 g). The structure and the physical properties thereof
15 . are shown in Table 8. |
Yield: 58.0 %
Mp. 193-194°C



M p. 55-56 '%’ES (2) A sol ution of the abov 9.7
3%% - 15 %carﬁ%?,g l‘f? an

g) and dine benzyl i denesuccinate (10 g) in tetra

(100 m) is added dropwi se into a solution of potassium
tert-butoxide (4.8 g) in tert-butyl alcohol (100 m) at room
tenperature, and the mxture is stirred at the same tenperature for one
hour. To the reaction mxture is added dili sopropyl ether (200 m ), and the
m xture is extracted with water. The pH val ue of the aqueous |ayer is
adjusted 20 to pH 1-2 with conc. hydrochloric acid, and the m xture is
extracted j | H4 ethyl acetate. The extract is concentrated
under redugggh&rl%gs%ﬂ?g, and the 2/5 part of the residue is

col | ected, and gissal i fO b0t he m xture are
added a few dr okgﬁf%saE@Hé%%ﬁér%f’é‘g@%ﬁmﬁﬂF‘ G}ﬁmwmnﬁf as

(18 M) ol EQQRACTRE SF e Blspoutasotlaticid Tabieh gige for 30 mnutes.
PCT/ JP97/ 01017 1 _ 32

reaction mxture is cooled with ice, m%ﬁded dropwi se into a solution of
aqueous amoni a (Ll i . S0 L00 nd ) and th ] jS stirred
for 30 m | xture, and

then the nmixture |
concentrat ed undej

Physical properties
M.p. 193-194°C

M.p. 120-125°C (decomp.)|
monohydrochloride

M.p. 199-200°C
monohydrochloride

M.p. 204-205°C
monohydrochloride




5 to renove the solvent, and the residue is purified by silica gel colum
chr omat og™hMPR& uent ; chl or of orm acetone = 20:1), and cryBRCEATPI73017f r om
hexane-et hyl acetate to give (1Z, 3E)-I|-nethyl -1-(4-cycl opentyl oxy- 3-

met hoxyphenyl ) - 2- met hoxycar bonyl - 3- am nocar bonyl - 4- phenyl but adi ene

(0.42 g). The structure and the physical properties thereof are shown in

Table 3. 10 M p. 133-134[err]C Exanpl es 12-22

The correspondi ng starting conmpounds afé treated in the same manner as
in Exanple 11 to give the conpounds as listed in Tables 3-5. WO
97/ 36864

PCT/ JP97/ 01017 Table 9 33

Table 3 [err]

Physical properties

monohydrochloride

M.p. 121-122°C (decomp.)}
monohydrochloride :

I

M.p. 136-137°C (decomp.)}
monohydrochloride |




-R wo 97/3688ysi cal properties 11 JH:TIJPMIMM?

Mp. 133-134-C 12 [err] M p. 85-105[err]C
(deconp.) nonohydr ochl ori de 13 [err]

M p. 100-104[err] C (deconp.) nmonohydr ochl ori de 14
[err] M p. 106-114[err] C (deconp.)

monohydr ochl ori de 15 [err43 WO 97/ 36864

PCT/ JP97/ 01017 , 34

Table 4 ' [err] Ex. No.

-R Physi cal properties Table 10

Physical properties-

M.p. 127°C
monohydrochloride

M.p. >145°C (decomp.)
monohydrochloride

M.p. 60°C
monohydrochloride




16 - H M p. 166-167[err]C

M p. 132-WOHBF%C (deconp.) 17 PCTIRIZO1q17
nonohydr ochl ori de Mp. 127-128[err] C (deconp.)

18 [err] nonohydr ochl ori de 19 ‘ [err]
M p. 114-115[err] C (deconp.)

monohydr ochl ori de 20 44 N(CH err])[err] Mp. 88-89[err]C
WD 97/ 36864 '

PCT/ JP97/ 01017 35

Table 5 [err] Ex. No. Ring A

-R Examples BAy&3 cal properties [err] 21 '

[err] nonohydr ochl ori de

The corresponding starting compounds are treated in the same manner as
in Example 1 to give the compounds as listed in Table 11.

Table 11

/
N Y—""c-nm,
0

Ring A Physical properties

O\ | Mp. 134-135°C
C monohydrochloride

M.p. 100-108°C {decomp.)}
monohydrochloride ‘

monohydrochloride

monohydrochloride




[err]  2%0 9736864 [err] Mp. >90[err] CH: PEPAPFRI017

smonohydr ochl ori de 23 (3) [err] M p.
118-120[err] C WD 97/ 36864

PCT/ JP97/ 01017 36

sExanpl e 23 (1) To a solution of potassiumtert-butoxide
(2.4 g) in tert-butyl al cohol (48 nl) is added dropw se a sol ution
of 3,4,5-trinethoxyacet ophenone (5.0 g) and dinethyl (E)-benzylidene
succinate (4.5 g) in tetrahydrofuran (20 5 m) at 20-25[err]C, and the
m xture iBx&hplds44-d8 room tenperature for one hour. The feaction

mxture is poured into water, and the m xture is washed with

di i sopropy! et #Ré cofiRSpatitgIstitifls coRfpAARROME edlel Wﬁ“‘??é‘@‘?q‘“%ﬁéw '

W th hydrochlortc acrd, and extracted with et

extract i Eka 404l give the co RUR ced pressure, and the
residue is purtlﬁ l|ced&g§wsei I iega gel %(?g ge(ﬂjﬁﬁn%%lﬁ??hat ogr aphy (el uent;

chl or of orm et hanol = 50:1 -> 20:1) lgime 1- met hyl -1
-(3,4,5-trimet hoxyphenyl) - 2- net hoxycar bonyl - 3- car boxy4- phenyl -

Physical properties

monohydrochloride

M.p. 220-240°C (decomp.)
monohydrochloride ‘

monohydrochloride

monchydrochloride




but adi ene éG g) as a mxture of (1E, 3E)-isomer and (1Z, 3E)-i soner.
Yield: 68 | R 3420,2950, 1720, 1715, 169&CTABL0101740,
1125, 695 cnferr] 15 (2) To a solution of the above product
(6.5 9g) in chloroform(30 m ) are added a few drops of

AN- di net hyl f ormam de and thionyl chloride (1.15 m), and the m xture
Is refluxed for 30 mnutes. The soluti I s added dropwi se into

conc. aqueous ammonia (20 nml) at O[err?g and the mxture is stirred at
room tenperature for 30 mnutes. The mxture is extracted with
chloroform and the 20 extract is dried, concentrated under reduced
pressur e, Exampléd9r esi due is purified by silica gel colum
chromat ography (eluent; hexane:ethyl acetate = 1:1 -> 1:2). - The
eluent is concél)trat\éamﬂmdlﬂﬂgua ssobetdfinahlerofiem (800iml) andrtherem isat ed
crystals are collected by filtration, and further recrystallized from

hexane- et bjdwn with stirringeelﬂbﬁine(gagiate'o(amEteﬁEperamreré'ohabedl orie3hour to give
, 4, 5-trinet hoxyphenyl) - 2-met hoxy- WO 97/ 36864

PCT/ JP97/ tHOWhite solid. The compressed air is blown into the mixture to removedfie
car bonyl - 3- am nocar bonyl - 4- phenyl but adi ene (2.6 g). The structure and the

&hysi sal bhmiﬂetbl\ﬁigg W%Sﬁx?gm thenpriethpieatéd solid is collected byYi el d: 40. 1
filtration, washed, and dried. The mother liquor is concentrated, and triturated
with diethyl ether, and the precipitates are colleéted by filtration, washed, and
dried. The former precipitated solid and the powder thus obtained are combined
to give 3-chlorovanillin (115.25 g).

10 Yield: 94.0 %
M.p. 163°C
(2) The above product (62 g) is dissolved in N,N-dimethylformamide
(600 m1), and thereto are added potassium carbonate (91.8 g) and methy] iodide
(37.2 ml) at room temperature, and the mixture is stirred at the same temperature
1S  for five hours. The reaction mixture is concentrated, and thereto is added water.
The mixture is extracted with ethyl acetate, and the ethyl acetate layer is
washed, dried, and concentrated under reduced pressure to remove the solvent
to- give 3-chloro-4,5-dimethoxybenzaldehyde (65.15 g).
Yield: 97.7 %
20 M.p. 54°C
(3).  To a solution of magnesium (11.87 g) in diethyl ether (500 ml) is
- added gradually and drbpwise a solution of methyl iodide (30.4 ml) in diethyl
ether (100 ml) under nitrogen atmosphere. After the addition, the mixture is

stirred for 30 minutes until the reflux is completed. To the mixture is added



5 wo97aks64 1he filtrate obtained in the above (2) ispepapemhrost ed
under reduced pressure, and the residue is crystallized from

di i sopropyl ether, and then recrystallized from hexane-ethyl acetate
to give (1Z,3E)-1-nmethyl -1-(3, 4, 5-

stri met hoxyphenyl) - 2- net hoxycar bonyl - 3- am nocar bonyl - 4- phenyl but adi ene

(2.1 g). The structure and the physi ca®#7properties are shown In Table 5.

Yield: 32.4 % Mp. 118-120[err]C Exanpl e
24 (1) To a solution of potassiumtert-butoxide (14.5 g) in
tert- bUtyhropw1seaﬁlﬁﬂﬁﬂ'of(tﬂé’@oﬁi u'nﬂ @O%Cbtﬁame&tlhrtﬁe%o%?%’m‘e“One (15.5
g) and di net'hy succi nat e : , and the mxture is Stirred at
room tenp F‘Hd’r Gﬁ‘ltn a r into
| ce-wat er E\trtan d?% ur el)l gngv\gslﬁg OOhh I gg?&mfég @a%'rﬁ%cgy%l {:&ﬁ% The

E?d\r/glzﬁforl C aC| andﬁyﬁgérﬁgge?act 39’5&;%11]& gtﬂ%g%dt@t{o“ %tgme‘ftca ?@g{’ S
20 ;ednﬁaﬂgﬁ%‘f%"ﬁ# SEwiRA bl ?"%’E&?g%?%&%"&ﬁm‘é % felob g
§énp§ at uitadsied wr”5&&0“5%3“&%%%5%@3%Fémb“éeﬁ*ﬁ%ﬁé M%"Ef%% atszc@%q e to
kel L

resul ti "Yun gll’ petﬁxcea p?'usrs'u];'é \Sn'a ltl"lecgolgent t%oélv%whloro% 5-dimethoxy-

1-(1-hydroxyethyl)benzene (75 g).
The above product (75 g) is dissolved in acetonitrile (500 ml), and thereto
10 is added manganese dioxide (400 g), and the mixture is stirred at room
temperature overnight. Cerite is added to the reaction mixture, and the mixture
is stirred for one hour. Thé mixture is filtered through cerite pad, and the mother
liquor is concentrated. The residue is purified by silica gel column chromato-
graphy (eluent; hexane:ethy! acetate = 3:1), and recrystallized from hexane to
15 . give 3-chloro-4,5-dimethoxyacetophenone (62.0 g). |
Yield: 82.8 %
M.p. 47-49°C
(4) A solution of the above product (11.3 g) in dimethyl succinate
(11.54 g) in tetrahydrofuran (S0 ml) is added 'gradually and dropwise into a
20  solution of potassium tert-butoxide (6.5 g) in t-butyl alcohol (30 ml) at room
temperature. The mixture is stirred at room temperature for one hour, warmed to
70°C, and then stirred for one hour. The reaction mixture is cooled, and poured
into ice-water, and further dissolved in isopropyl ether to purification, and then

the mixture is extracted with water. The pH value of the aqueous layer is
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chromat ography (el uent; hexane:ethyl acetate = 4:1) to give

(E) - 2- benzyl i dene- [err]-methyl succinic acid dinmethyl ester (18.6 Q)
~and (Z2)-2-benzylidene-[err]-nethyl- succinic acid dinmethyl ester

(6.2 9). (E)-2-Benzylidene-[err]:pgethylsuccinic acid dinethyl ester:

5 Yield: 58 % ' d‘ﬁ pr oduct | R:

2970, 2940, 2860, 1745, 1440, 1270, 1200, 1180, 1135, 1060, 770,

705 cnferr] (Z)-2-Benzylidene-[err]-methyl succinic acid di nethyl

ester: 1Gdjusted to pH 2i3imith st hydrochloric acid, @ndthe foetucarboxylic acid is

| R 2960, 2920, 2850, 1740, 1710, 1440, 1320, 1250, 1195, 1170, 1140,
765, 700 cxtractdd with ethyl acetate. (Phe exfrasoisudried) antl concentrated under
(E)-2-benzylidene-[err]-methyl succinic acid dinmethyl 15 ester (5.0 g)

and 3, 4, 5-reduced prossbrrogive . (3-chioro-4,5-dimethdxyphenybi-demethy 3 - i)
i s added dropwi se into a solution of potassiumtert-butoxide (2.3 g) in

E g%ér at urnée%hg?(ygé‘rgangmquéa@icrﬁcjd agad dniserdikture is stirred at room
5 The product thus obtained is dissolved in dichloromethane (100 ml), and
thereto are added diisopropyl ethylamine (11.0 ml) and methoxymethy! chloride
(4.8 ml) at 0°C, and the mixture is stirred at room temperature overnight. The
reaction mixture is concentrated, and thereto is added aqueous citric acid
solution, and then extracted with eihyl acetate. The extract is washed, dried,

10 _an& concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (eluent; ethyl acetate:hexane = 1:3 — 2:3) to givé (Z)-
4-(3-chloro-4,S-dimethoxyph_enyl)-4-methyl~3-methoxycarbonyl-3-b\fECnoic
acid methoxymethyl ester (3.18 g) and (E)-4-(3-chlom-4,5-dimeth6xyiii1enyl)-4-
methyl-3-methoxycarbonyl-3sbﬁtcnoic acid methoxymethyl ester (9.12 g).

15 (Z)-4—(3—Chloro-4,5—dimethoxyphenyl)-4-methyl-3-methoxycarbonyl-3-
butenoic acid methoxymethyl ester:

Yield: 16.2 %
IR: 1735, 1563, 1491, 1148, 932 cm-!
(E)-4-(3-Chloro-4,5-dimethoxyphenyl)-4-methyl-3-methoxycarbonyl-3-
20  butenoic acid methoxymethyl ester:

Yield: 46.5 %
- IR: 1738, 1562, 1491, 1146, 932 cm!

(5) To asolution of diisopropylamine (1.33 ml) in tetrahydrofuran (20

ml) is added graduaﬂy and dropwise a 1.6 N solution of n-butyl lithium in



hour. The Kgae4/idags M xture is poured into ice-water, and the popripes, "g;

washed. The pH value of the aqueous layer is adjusted to pH 2 wth
conc. 20 hydrochl oric acid, and the m xture is extracted with ethyl
acetate. The extract is dried, concentrated under reduced pressure,
and the resulting residue is di ssolved in chloroform (30 m). To the
m xture are added thionyl chloride (1.5 49 m) and three drops of

N, N- di met hyl f ormam de, and the m xture is refluxed for 30 mi nutes.
The m xture is added dropwi se into a 28 % aqueous amoni a (20 WO

97/ 36864 Hexane (3,91 ml) at 0°C, and the mixture is stirred af the sdrfie Hﬁé{éﬁﬁg ¥ér 30

39 cool 'ng, e mxture 1s stirred

ext acted wPiTUes) ThesoluBi oled 8 2781, B Biectd R IAGITAN,,
e e ST OGRS arap I -SSP
gaﬂooﬁlgl 0 V@ﬁf‘%’d‘gg?%%’?w 3‘)' é‘#%{‘ﬁ{ﬁ @hﬁéwgﬂi%% égg{ Qféxﬁ MThe structure
?{ingl é:hgsph {raﬁl drdfaran plelf)l)t ggé%i)f ix e Sho ufgler snrred at%he same
Table 6 ternperature for 30 minutes. The reaction mixture is cooled to —-90°C, and
thereto is added gradually and dropwise a solution of isonictinaldehyde (1.01 g)
in tetrahydrofuran (10 ml), and the mixture is stirred at ~90°C for 20 minutes.
To the reaction mixture is added a saturated aqueous ammonium chloride
10 solution, and the mixture is extracted with ethyl acetate. The organic layer is
washed, dried, and concentrated under reduced pressure to remove the solvent
to give (Z)-4-(3-chloro-4,5-dimethoxyphenyl)-4-methyl-3-methoxycarbonyl-2-
(4-pyridylhydroxymethyl)-3-butenoic acid methoxymethyl ester.
The above product is dissolved in dichloromethane (50 ml), and thereto
15 are added triethylamine (7.54 ml) and methanesulfonyl! chloride (0.977 mi) at
0°C. The mixture is warmed to room temperature, and stirred overnight. To the
mixture is added 1,8-diazabicyclo[5.4.0Jundeca-7-ene (DBU, 1.18 ml), and the
mixture is stirred at room temperature for 3 hours. The reaction mixture is
concentrated, and thefeto is added water. The mixture is extracted with ethyl
20  acetate, washed, dried and concentrated under reduced pressure to remove the
solvent. The residue is purified by silica gel column chromatography (eluent;
chloroform:acetone = 6:1) to give (1Z,3E)-1-methyl-1-(3-chloro-4,5-dimethoxy-
phenyl)-z-methoxycarbonyl-3-methoxymethoxycarbonyl—4-(4-pyridyl)-
butadiene (2.007 g).



[err] Ex. No

<Rl err] WO9736864_f err ] Physi cal pr ope'rt i es PCT/IP97/0107
[err] -H M p. 155-157[err]C (2) 24
-H [err] M p. 156-157[err]C Exanpl e 25

¢Z)-2-Benzylidene-[err]-methyl succinic acid dinmethyl ester (5.3 g) obtained
in Exanple 24-(1) is treated in the sagg manner as in Exanple 24-(2) to
give 15

(1E, 32)-1-(3,4,5-tri met hoxyphenyl) - 2-met hoxycar bonyl - 3- am nocar bonyl - 4-

met hyl - 4- phenyl but adi ene (6.7 g). The structure and the physical properties
t hereof are sh¥wldi BS1aW e 7. WD 97/ 36864

PCT/ JP97/ 01017 40

Yield: 76 % IR: 1720, 13%p1563,114903(1258) [047, 927 cm!
(6) To a solution of the above product (2.0 g) in tetrahydrofuran (20
ml) is added 12 N hydrochloric acid (2.0 ml) at 0°C, and the mixture is stirred at
S room temperature for two hours. The reaction mixture is cooled with ice, and
the pH value thereof is adjusted to pl:{ 4-5 with 2N aqueous sodium hydroxide
solution, and the mixture is extracted with ethyl acetate. The extract is dried,
and concentrated under reduced pressure to give (1Z,3E)-1-methyl-1-(3-chloro-
4,5-dimethoxyphenyl)-2-methoxycarbonyl-3-carboxy-4-(4-pyridyl)butadiene
10 as ayellow solid.

The above product is dissolved in dichlorométhane (20 ml), and thereto
are added triethylamine (0.67 ml) and isobutyl chioroformate (0.62 ml) under
ice-cooling. The mixture is stirred at the same temperature for 30 minutes, and
thereto is added a 28 % aqueous ammonia (2.8 ml) at 0°C. The mixture is stirred

15 at 0°C for 30 minutes. The 2-fold diluted, saturated aqueous sodium chloride
solution is added to the reaction mixture, and the mixture is extracted with
chloroform. The extract is dried, concentrated under reduced pressure, and the
resulting residue is purified by silica gel column chromatography (eluent;
chioroform:methanol = 20:1) to give 1-methyl-1-(3-chloro-4,5-dimethoxy-

20  phenyl)-2-methoxycarbonyl-3-aminocarbonyi-4-(4-pyridyl)butadiene (1.498 g).

Yield: 83.0 %

- IR: 1720, 1676, 1595, 1240, 1047, 999, 855 cm-!

The product thus obtained is in the form of a mixture of stereoisomers

based on the double bond at 1-position, and the ratio of the Z-isomer and E-



Table 7 wo 9736864 [err] PCTIP%7/01017

No. -Rerr] -R err] Physi cal
‘properties 25 -H -CH err] M p.
141-143[err]C 5 Exanmpl e 26 : To a solution of the conpound
.(0.32 g) obtained in Exanple 11-(2) in §j tetrahydrofuran (20 m) is
added a 2N aqueous sodi um hydroxi de solution (3.6 m) at O[err]C,

and the mxture is stirred for 10 minutes. To the reaction mxture is
added 2N hyd_rochl.o;g acid (3.6-mM), and the mxture is extracted with
ethyl 10 ~ ISQMBEESEFhe extract is concentrated under reduced pressure to

renove the sol vent, and the residuye i,s purified, by S|I|ca col um
chr omat ogr aphy ( ifdent The above produst ds BPH'%‘SQMW@@ sibigyy 8th‘?e]H
crystallized fromdiet hyI ether to

(3Z, 4E) - 4- bethromategrephy (elueyts beﬁ’ﬁ?%ﬁ?ﬁtgﬂﬁﬁ $dygo g&wazséﬁbr;lrmeﬂwrh-dene
) - pyrrolidine-2,5-dione (0.17 g). The structure and the p15| cal
properties tq3e¢ldoro-41$dnmaﬂr@xypbmyl)ra-mh@xncarbonyl -3-aminocarbanyl %
Mp. 193-194[err]C

5  pyridyl)butadiene. The structure and the physical properties thereof are shown

in Table 13.
Examples 50-53
The corresponding starting compounds are treated in the same manner as

in Example 49 to give the compounds as listed in Table 13.
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41 HQinegat 07- 38 The correspondi ng starti ng PEEHPOUNGAL? ar e

treated in the sane manner as in Exanple 26 to give the conpounds as

listed in Tabl es 8-10. Tabl e 8

[err] Ex. No. -Rerr] Physi cal properties
26 -H Mp. 193-194[err] C52 : M p.
120- 125[ err] C (deconp.) 27 [err]

nonohydr ochl ori de 28 [err] Mp

199-200[err] C .
29 [ [e]rr'] Mp. 204- 338Fd3 ¢

nonohydr ochl ori de
?
H3C > C‘OCH3
7N\~
— Q—Nﬂz

o

-nnnohydrochloride

Ring A Physical properties

CHs :
IR: (cm!) 1720, 1676,
CH30— 1595, 1240, 1047, 999,
a 855

O\ M.p. 177-178°C (decomp.)}
C monohydrochloride ;
CH30

CH M.p. 154-157°C (decomp.)
monohydrochloride 1

M.p. 172-175°C
monohydrochloride

M.p. 87-89°C
monohydrochloride




%‘)&M] ylerr] 5 WO 97/ 36864 'Pcmwrmon
PCT/JP97/0 42

Table 9 ' [err] Ex. No.
-Rerr] Physi cal properties 31 ' -H 32
[err] nmonohydr ochl ori de 53 33 [err] M p.

121-122[err] C (deconp.)
M p. 136-137[err] C (deconp.)

nonohydr ochl ori de

Example 54
(1)  The compound (800 mg) obtained in Example 49-(7) is dissolved
in tetrahydrofuran (20 ml), and thereto is added a 2N aqueous sodium
hydroxide solution (0.48 ml) under ice-cooling. The mixture is warmed to room
5  temperature and stirred for one hour. To the reaction mixture are added water,
and the mixture is extracted with chloroform. The extract is washed, dried, and
concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (eluent: chloroform:methanol = 20:1), and further
recrystallized from a mixture of hexane and ethyl acetate to give (3Z.4E)-3-(3-

10  chloro-4,5-dimethoxy-o-methylbenzylidene)-4-(4-pyridylmethylidene)-

pyrrolidine-2,5-dione (82 mg).
Yield: 11.1 %
M.p. >194°C (decomposed)
IR:  1721,1599, 1491, 1328, 1049 cm-!

15 (2) The above product (75 mg) is dissolved in a mixture of
tetrahydrofuran (1 ml) and dioxane (1 ml), and thereto is added a 4N solution of
hydrogen chloride in dioxane (0.054 ml), and the mixture is stirred at room
temperature for crystallization .to give a pale yellow solid. The mixture is
concentrated under reduced pressure to remove the solvent, and the residue 1s

20  triturated with diethyl ether, and the resultant is further stirred in a mixture of
methanol and diethyl ether at room temperature to crystallize to give (3Z,4E)-3-
(3-chloro-4,5-dimethoxy-o-methylbenzylidene)-4-(4-pyridylmethylidene)-
pyrrolidine-2,5-dione hydrochloride (70 mg). The structure and the physical

properties thereof are shown in Table 14.



s vG AP3X [ 001
WQ(A{ }f[g@Ll] nmonohydr ochl ori de 35 . .
- N( Tta Ylefr] WD 97/ 36864 '

PCT/ JP97/ 01017 43 :

Tabl e 10 [err] Ex. No. Ring A
<Rl err] Physi cal properties 36 [err]

[err] -Mp. 127[err]C m)ni)‘hydrochl oride M p.
>145- C (deconp.) 37 : [err] [err]

nonohydr ochl ori de Mp. 60[err]C 38 [err]

[err] monohydelac Bk gile

M.p. >200°C (decomposed)
IR: 1728, 1634, 1491, 1312 cm-1
Examples 55-58

5 The corresponding starting compounds are treated in the same manner as

in Example 54 to give the compounds as listed in Table 14.
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44 Exanpl es 39-43 The correspondi ng starting conpounds are
treated in the sane nmanner as in Exanple 1 to give the conpounds as
listed in Table 11. Table 11

lerr] Ex. No g5 Ring A

Physi cal properties 39 [err]

nonohydr ochl ori de M p. 100-108[err]C (deconp.)

40 [err] nonohydr ochl ori de 41

[err] nmonohydr ochl ori de Table 14

H3C N
N’ \

Ring A . Physical properties

CH30 M.p. >200°C (decomp.)
IR: (cm-1) 1728, 1634,
1491, 1312
monohydrochloride

O\ M.p. 179-180°C (decomp.)}

monohydrochloride

CH3O

CH30 | M.p. 205-207"C (decomp.)f
O— monchydrochloride

M.p. 134-135°C
monohydrochloride

M.p. 125-129°C
monohydrochloride




104 (r(S¥ 11 p1ol3
%’qu’ <$6'361’1[ err] nonohydr ochl ori de [ 4/3
[err] nonohydrochloride 5 WD 97/ 36864
PCT/ JP97/ 01017 ' 45 Exanpl es
44- 48 The correspondi ng starting conmpounds are treated in the
sanme manner as in Exanple 5 to give the conpounds as listed in Table
12. - | Ble 12
[err] Ex. No.
Ring A Physi cal properties

Example 59

10

15

20

¢} - To a solution of potassium tert-butoxide (16.8 g) in tert-butyl
alcohol (150 ml) is added dropwise with stirring a solution of benzaldehyde
(15.9 g) and dimethyl succinate (26.'3 g) in tert-butyl alcohol (20 ml) at room
temperature, and the mixture is stirred for 30 minutes. The reaction mixture is
poured into ice-water (200 ml), and the mixture is extracted with isopropyl
ether. The pH value of the aqueous layer is adjusted to pH 2-3, and extracted
with ethyl acetate. The extract is washed, dried, and concentrated under
reduced pressure. The residue is dissolved in a mixture of toluene (50 ml) and ]
ethylene glycol monomethyl ether (50 ml), and thereto is added dropwise

thionyl chloride (16.4 ml) at 0°C. The mixture is allowed to stand at room

‘temperature overnight, and the mixture is concentrated under reduced pressure.

The residue is purified by silica gel column chromatography (eluent; hexane:
ethyl acetate = 4:1) to give (E)-3-methoxycarbonyl-4-phenyl-3-butenoic acid 2-
methoxyethyl ester (26.9 g).

Yield: 65 % |

(2) A solution of the above product (14 g) and 3-cyélopentyloxy-4-
methoxybenzaldehyde _(1 1.1 g) in tert-butyl alcohol (100 ml) is added dropwise

into a solution of potassium tert-butoxide (6.2 g) in tert-butyl alcohol (40 ml) at

room temperature, and the mixture is stirred at the same temperature for one

hour. The reaction mixture is poured into water, and the mixture is extracted

' with diisopropyl ether. The pH value of the aqueous layer is adjusted to pH 2-3

with hydrochloric acid, and extracted with ethyl acetaté. The extract is washed,

dried, and concentrated under reduced pressure to remove the solvent. The



44 W97 hssss nonohydr ochl ori de PCT/IPS 01017

[Lerr] M p. 220-240[err]C (deconp.)
nmonohydr ochl ori de 46 [err]
nonohydrochl oride - | a7 [err]
ronohydr ochl ori de 48 7 [err]
nmonohydr ochl ori de 5 WO 97/ 368 4 .
PCT/ JP97/ 01017 ' 46
Exanpl e 49 i . él)' Vanillin gloo z i s dissolved in chloroform
(800 m), angesidee is wapked with dwﬂvﬂvmhw it B)x-Ad (EhBoryclepeptylary-foom
tenperature for about one hour to giv the white solid. The
conpr essed amethQX}dDMHGWG]‘Bl'@rbpxytﬂ'?hﬁbﬂ-@fhmeﬂ@lﬁ?eaﬂd methyl ester (234
g).
Yield: 67 %
5 (3) To a solution of the above product (5.0 g) in chloroform (100 ml)

are added a few drops of N,N-dimethylformamide and thiony! chloride (0.82 ml),
and the mixture is refluxed for 30 minutes. The solution is added dropwise with
vigorously stirring into 2-picolylamine under ice-cooling. The mixture is further
stirred for 30 minutes, and the organic layer is separated, washed, dried and

10 concentrated under reduced pressure. The residue is purified by silica gel
column chromatography (eluent; chloroform:acetone = 5:1) to give (1E,3E)-1-(3-
cyclopentyloxy-4-methoxybenzylidene)-2-(2-methoxyethoxycarbonyl)-3-(2-
pyridylmethyiaminocarboﬂyl)-4-phenylbutadiene 2.7 g).

Yield: 24 %

15 (4) To a solution of the above product (2.7 g) in tetrahydrofuran (20
ml) is added a 4N solution of hydrogen chloride in dioxane (1.33 ml), and the
mixture is stirred for 10 minutes. -The mixture is concentrated under reduced
pressure to remove the solvent, and the residue is crystallized from isopropyl
ether to give (1E,3E)-1-(3-cyclopentyloxy-4-methoxybenzylidene)-2-(2-

20 methoxyethoxycarbonyl)-3-(2-pyridylfn§thylaminocarbonyl)-4-phenyl-
butadiene hydrochloride (1.9 g). The structure and the physical properties
thereof are shown in Table 15.

Yield: 66 %
M.p. 167-168°C



5 chl of ] bslng di ssolved therein, and the precipitated solid is

col l ecte GHV filtration, washed, and dried. The not RETPPITRIGIT | s
concentrated, and triturated with diethyl ether, and the
precipitates are collected by filtration, washed, and dried. The
former precipitated solid and the powder thus obtained are conbi ned

to give 3-chlorovanillin (115.25 g). 108 Yield: 94.0 %

Mp. 163[err]C (2) The above product (62 g) is dissolved in
N, N- di met hyl f or mam de (600 M), and thereto are added potassi um
car bonat e Gg$ﬂ§ﬂg§6@ngsnethyl i odide (37.2 nt) at roomtenperature,
and the mxture is stirred at the sane tenperature for flve hour s.

The reaction m I
The m xture is )g(lt%rg%itrg vvlt aﬂgﬁgac@amaﬁ%ﬁt (?t;ﬂﬂ.{é ace ate ela)%r IS
washed, dl’llﬁ(txa Sé}g%%ggoﬁl%ggggéétgﬁg%bﬁr? kqstspyrenove the

solvent glve l'oro enz hy (65.15

Yield: 97.7 % 20 M p. 54[er (3) To a soI ution
of magnesium (11.87 g) in di et hyI et her %568 rrt) IS added gradual |y
and dropw se a so S d e et her
(100 m ) wunder ni fir ogen at m)spheri| After the add| t| on, the m xt reis

stirred for 30 ni(utes qntll t he ux is conpleted. To the mXure is
added ' i

@
CH,0 Q . C- O(CH,),0CH;

Physical properties

M.p. 167-168°C
monochydrochloride

M.p. 163-164°C
monohydrochloride

M.p. 156-157°C
monohydrochloride

M.p. 85-86°C
monohydrochlonde
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dropwi se a solution of the conmpound (70 g) obtained in the above (2) in
tetrahydrofuran (400 m) under ice-cooling. The m xture is warned to room
stenperature, and further stirred for 30 nmggutes. To the reaction mixture is
added a small anount of water, and the reaction is quenched. To the
reaction m xture 5 i s added an aqueous ammoni um chl ori de sol ution, and
the m xture is extracted W th ezl&%ie ?getate The ethyl acetate

| ayer is washed, dried, and concentrate under reduced pressure to
renove the solvent fa-

1-(1- hydroxyethyl)b;nzenem( 5(75 g) is
di ssolved in acetonftril e} (500 rri),cﬁqg thereto 10 i s added nafiganese

di oxi de (400 g), anil the fixture_.is s d at regp t enpeflat ure

overnight. Cerite if mxtur‘c? xt ufle

is stirred for one o rr'@_ i @@Sﬂz‘ﬂgﬂge pfid, and
t he not her i i . [

silica gel colum clrNoat g
3: 1), and recrystaflized|from hexane t
3-chl oro- 4, 5- di et hj ophenone (62.0 g Y| el d§ 82.8 %
Mp. 47-49[err]C (4) A sol utron of t he above proquct (11.3
g) in dinmethyl succ ,

xane: et hyl cet ate =
Ay ¥ |

R Physical properties

M.p. 134-135°C
monochydrochloride

M.p. 142-144°C
monohydrochloride

M.p. 154-156°C
monohydrochloride

M.p. 81-83°C
monohydrochlonde




(11.54 g) in tetrahydrofuran (50 m) is added gradually and dropwi se into a
20  sol WPIH364 pot assi um tert-butoxide (6.5 g) in t-buty PEIENEI0730 ni)

at room tenperature. The mi xture is stirred at roomtenperature for
one hour, warnmed to 70[err]C, and then stirred for one hour. The
rreaction mxture i s cool ed, and poured into ice-water, and further
di ssol ved in isopropyl ether to purifica®on, and then the m xture
is extracted with water. The pH val ue of the aqueous |ayer is WO
97/ 36864 PCT/ JP97/ 01017
48 adj usted to pH 2-3 with conpapjeygrochloric acid, and the free
carboxylic acid is extracted with ethyl

acetate. The extract is

dried, and concentgesdi=ee:

i fproduct
thus obtained is @i ssolved in . and t hereto

are added diisopr g hyl ami ghyl chlpride
(4.8 M) at O[err]C,E,gnd t he m xtur roomtenperatpre
over ni ght. The | No/'€ 7 ted, and thergpto is

added aqueous cit
acetate. The extreé
pressure. The resi purified by silica gel

2 r
qé_t;ﬁ'é extracted wi§h ethyl
&

concentrated unfler reduced

R Physical properties
AREN M.p. 197-199°C
—CH;— __ monohydrochloride

N :
—CH, 7N M.p. >85°C (decomp.)
\o—=/ monchydrochloride

—CH, 7/ M.p. >102°C (decomp.)
2 — monohydrochloride

_ M.p. >90°C (decomp.)
N(CH;), monohydrochloride

~(CH,),N(CH3), M.p. >83°C (decomp.)



col um chr qgéneaPhy (el uent; ethyl acetate: hexane = 1:3 -> pt1iIPot/ono9y Ve
7) - : :
-(3-chl oro- 4, 5-di net hoxyphenyl ) - 4- net hyl - 3- net hoxycar bonyl - 3- but enoi ¢
aci d net hoxynet hyl ester (3.18 g) and
(E)-4-(3-chl oro-4,5-di net hoxyphenyl) - 4- 6
nmet hyl - 3- net hoxycar bonyl - 3- but enoi ¢ aci d melt hoxymet hyl ester (9.12 g). 15
(Z2)-4-(3-Chl oro-4, 5-di net hoxyphenyl) - 4- met hyl - 3- met hoxycar bonyl - 3-
but enoi ¢ aci d net hoxynet hyl ester: Yield: 16.2 %
IR 1735, 1563, 1491, 1148, 932 cm1 Tablel8

(E)-4-(3-Chl oro-4, 5-di net hoxyphenvl)-4-pethyvl -3-nethoxycarb 20

but enoi ¢ aci d et hox}j Y : G

IR 1738, 1562, 149 To a solfution of
di i sopropyl am ne (1 in tetrahydr { i s added
gradual |y and dropw .6 N soC#,0eH —Ry t WO
97/ 36864 .

PCT/ JP97/ 01017 : . a 1

hexane (5.91 nl) at fo[Ner]|C, and the m ¢ uNe—iZF SoIN-Rl at the sarfe
tenperature for 30 | m nutes. The \e£ i \sHooled to -78[rr]C,

and thereto is addeq ally and dropw se a sol ution of }
(2)-4-(3-chl oro-4, 5di oxyphenyl ) - 4- met hyl - 3- '

R Physical properties

N M .

.p. 200-202°C

_CH2Q monohydrochloride

M.p. >65°C (decomp.)
monohydrochloride

M.p. >105°C (decomp.)
monohydrochloride

M.p. >70°C (decomp.)
monohydrochloride




met hoxycar bon but enoi ¢ acid nmethoxymethyl ester (2.94 in 5
tetrahydr‘BPl?PéWZO m), and the nixture is further stirredtGIFRHE e
tenperature for 30 mnutes. The reaction m xture is cooled to -90[err]C,
and thereto is added gradually and dropw se a sol ution of

i-soni cti nal dehyde (1.01 Q) in tetrahydrofuran (10 m), and the
mxture is stirred at -90[err]C for 20 nb@utes. To the reaction

m xture i s added a saturated agueous amoni um chloride 10 sol ution, and
the m xture is extracted with ethyl acetate. The organic layer is

washed, dried, and concentrated under fgejdCRfl pressure to renove the
sol vent to give

(Z)-4-(3-chl oro-4, § -
(4-pyridyl hydroxyrget hyl ) 3- but enoi ¢ Lag d net Dxymet hyl ester. '
The above product s dispgolved in n@ Qe Ho0 m ), and tRereto - 15
are added triethylgamne (7.54 m) ake hapesul fonyl chloride (§.977 m)

at O[err] Bkxe m xture is ed_Lh roomtenperature, afpd stirred
overni ght. To the | No. m xture i ded C-NH,

1, 8-di azabi cycl o[ § 4. O] undeca- 7- eneEBU, 1. J(é m), and the m xture
is stirred at roofytenperature for 3 hours.  The reaction mxturellis
concentrated, and ffheretp is addRisgueter. Th¢Phys§éal|peo;ieaiesxt ractgd with

et hyl 20 acet atje; pressure
to remove the sol }/ent(C“I:!Pﬁé‘l . |due is{purified by silica fel colum
chromat ogr aphy (elgeng, Hg acenppe1f4-815c to give
(1Z,3E)-1-net hyl - & (3-ch oro-g -di Y oxy-

phenyl ) - 2- met hoxydar bony] - 3- rreéHnQyt hoxycaﬂ bonyl - 4- (4- pyri dyl)

' 2. 007
but adi ene (2.00 a | |
77 cu;ob— M.p. 189-190°C

CH30
78 . cu;ob— M.p. 190-192°C
: CH30
79 %z}— M.p. 205-207°C
"CH30 _

CH30 |
80 Q_&@_ M.p. 144-146°C

81 22 M.p. 173-175°C
' CH30
82 D—- M.p. 132-133°C

CH3O

83 0@‘ M.p. 166-167°C

CH30




WO 97/ 36864v0 97136864 PCT/IP97/01017
PCT/ JP97/ 01017 50

Yield: 55.1 %) | R 1720, 1594, 1563, 1490, 1253, 1047, 927
cnerr] (6) To a solution of the above product (2.0 g) in
Ietrahydrofuran (20 m) is added é% N hydrochloric acid (2.0 m) at
O[err]C, and the mxture is stirred at roomtenperature for two hours.
The reaction mxture is cooled with ice, and the pH val ue thereof is
adj usted to pH 4-5 with 2N aqueous sodj um hydr oxi de sol ution, and
the mixture is extracted with ethyl ac@ﬁhleei/OThe extract is dried,

reduced pressure to give

and concentrated under
(1Z, 3E) - 1- et hyl - 1§ '
4, 5- di nmet hoxyphenyj , 4-pyridyl)bufadi ene 10

as a yel l ow solid. | R di ssol ved in -

di chl or onet hane (2§ , ine (0.67
m ) and isobutyl c} r mat e $ e i ce-cooling. The

m xture is stirredjaNd.h samacgl'9 efor%&”ﬁmﬂe& and » §

thereto is added af28 % @aqueous @HROMi a (2.8 MY at O[err]C. The i xture is

stirred 15 at Of for 30 mnutes. The 2-fold diluted, sat @rated
aqueous sodi um chl pri - Spi U on TS atgEd S Ly e _rcactiomgm xt ure,
and the mixture islextradted wit ing A %ﬁysxca(ipropenes

N=
M.p. 198°C

M.p. 219°C

Example 86 |
(1)  To a solution of the 'compound (1.17 g) obtained in Example 59-
5 (4) in tetrahydrofuran (10 ml) is added a 2N aqueous sodium hydroxide solution
(10 ml), and the mixture is stirred at room temperature for 10 minutes. To the
mixture is added 2N hydrochloric acid, and the mixture is concentrated under
reduced pressure. Chloroform is added to the residue, and the mixture is
washed, dried, and concentrated under reduced pressure to give (3E,4E)—3-(3-
10 cyclopentyloxy-4-methoxybenzylidene)-4-benzylidene-1-(2-pyridylmethyl)-
pyrrolidine-2,5-dione (1.1 g).

Yield: 98 % _

(2) To asolution of the above product (1.1 g) in tetrahydrofuran (10
ml) is added a 4N solution _of hydrogen chloride in dioxane (0.7 ml) at 0°C, and
15  the mixture is stirred for 10 minutcs. The mixture is concentrated under reduced

pressure, and the residue is crystallized from ether to give (3E,4E)-3-(3-cyclo-

pentyloxy-4-methoxybenzylidene)-4-benzylidene-1-(2-pyridylmethyl)-



chloroform The extract is dried, concentrated under reduced pressure, and
t he WO R3PS ng residue is purified by silica gel col uRET/IPI701017

chr omat ogr aphy (el uent; chl orof orm nmet hanol = 20:1) to give

1-nethyl -1 -(3-chloro-4,5-di net hoxy- 20 ,

phenyl ) - 2- met hoxycar bonyl - 3- am nocar bonyl - 4- (4- pyri dyl ) but adi ene (1.498 g).

Yield: 83.0 % IR 1720, 1646, 1595, 1240, 1047, 999, 855
cnerr] The product thus obtained is in the formof a m xture
of stereoisoners based on the double bond at 1-position, and the

|r:?;t1-; 5’ ng7 ) t %ﬁﬁﬁx%gf.rs-&i%ﬂe Fydrochidffae (1 358°*The structure and the physical .

is 2.5 1. . 7 e roduct is purified and separated by
silica gelpr@é’l"'ﬂﬁ?‘ls ‘h°'°°f(‘%§¥%r$8?r%68?€%ﬁ§ Zﬁel uent; chl oroform acet one 5:1)
to give (1Z, 3E)

Y,
(3-chl oro-4, 5-di r‘ﬁ}gegg %’henyl) 2- met hoxycar bonyl - 3-am nocar bonyl -4-(4- 5
pyri dyl) but adl egfr ri%é_ 55.;8 ure and the physical properties thereof are

shown . Exanpl es 50-53 The correspondi ng
starting c ds_.are _treated in the sanme manner as in Exanple 49 to
gi ve t cég%zmﬂ%f&‘g-é isted in Table 13.

The corresponding starting compounds are treated in the same manner as
in Example 86 to give the compounds as listed in Tables 21-24.
Table 21 |

-RS Physical properties

N— M ’
.p. 134-135°C
- CHzQ monohydrochloride

N
—cH,—~ N M.p. 92-93°C (decomp.)
=/ monohydrochioride

— 7/ N M.p. 109-110'C(decomp.)
CHz_QN monohydrochloride -

_ M.p. 96-97°C
(CH,);N(CHs), monohydrochloride

| M.p. 197-198°C
monohydrochlonde




VIO 97/ 3686440 o736864 PCT/ JP97/ 010 p¢mapemm1017

52 Tabl e 13 _
[err] Ex. No. Rng A O
Physi cal properties [err] IR (cnferr])
1720, 1676, - 49 1595, 1240, 1047, 999, 855
50 [err] : Mp. 177-178[err] C6(5decorrp. )
nonohydr ochl ori de [err] M p. 154-157[err]C
(deconp.) 51 : nonohydr ochl ori de
Table 22

Physical properties

M.p. 174-175°C
monohydrochloride

M.p. 203-204°C
monohydrochloride

M.p. 216-217°C
monohydrochloride




52 [err Mp. 172-175[err]C | |
rm.nohydrE)c‘i‘ff)](W’f"fjsé4 | P 53[ ] [err] | PCTARYIPIOLT7_ g9

c nmonohydr ochl ori de WO 97/ 36864

PCT/ JP97/ 01017 53 :
Exanpl e 54 (1) The conpound (800 ng) obtained in Exanple
49-(7) is dissolved in tet rahydrofﬁﬁan (20 M), and thereto is added
a 2N aqueous sodi um hydr oxi de solution (0.48 m ) under ice-cooling.

The m xture is warnmed to room 5 tenperature and stirred for one hour.
To the reaction mxture are added waterTable23 and the m xture is
extracted with chloroform The extract is washed, dried, and
concentrat ed under [FEOUCEl Pl EsoUre. e resruge s parrrred 1 lica gel
y (eluent: chlogqf ey m methanol = 20:1), and fprther

a mxture of hexanme\and et hyl pacetate to giveg.
| 1 !

recrystallized fro
(3Z,4E)-3-(3- 10 :
chl or o- 4, 5- di met hoX _ X g\pyri dyl net hyl i flene) -

Physical properties
94 N M.p. 216-217°C
—CH— _ /7 monohydrochloride
N 1
95 —CH2—</:> M.p. >225°C (decomp.)
=/ | monohydrochloride
— / N M.p. >140°C (decomp.) .~
CHZ_QN monohydrochloride
97 ~(CH,),N(CHs), M.p. >105°C (decomp.)

monohydrochloride




IR - 173Wo9b58es 1491, 1328, 1049 cnferr] 15 (2) PCT/IRITAANT e
product (75 ng) is dissolved in a mxture of . tetrahydrofuran (1 m)
*and dioxane (1 m), and thereto is added a 4N sol uti on of hydr ogen
chloride in dioxane (0.054 m), and the m xture is stirred at room
,tenperature for crystallization to give g7pale yellow solid. The mixture is
*concentrated under reduced pressure to renove the solvent, and the residue
is 20 triturated with diethyl ether, and the resultant is further

stirred in a m xture of nethan di ethyl ether at room
tenperature to crystalllze to glve (32, E?
(3-chloro-4,5-di nethoxy-lLerrcl_net byl bonzyl ;-;Le _________ dyel-opt-hyl | dene) -

pyrrolidine-2,5- drochlorlde (70 ng) The structure and thg physi cal
properties there- (? ‘
54 >200[ err] C (decofposed)

| R 1728, 1634, -312 cnjerr] £R - ‘ The
correspondi ng st conmpounds g ' §

Physical properties

Mp. 88°C

M.p. 94-97°C

M.p. 162-163°C

M.p. 167-169°C

M.p. 119-120°C




in Exarrpl‘gﬁ,g%&‘gi ve the conmpounds as listed in Table 14. PCT,JWN%Z/_’%BM

PCT/ JP97/ 55

Table 14 [err] Ex.

No. Ring A Physi cal properties

M p.. >200[ err] C (deconp.) 54 [err] IR (cnerr])
1728, 1634, 68 1491, 1312

nonohydr ochl ori de Mp. 179-180[err] C (deconp.)

55 [err] nmonohydr ochl ori de 56 [err]

M p. 205- 2EXaeaples1 04<k0p. ) nonohydr ochl ori de

The corresponding starting compounds are treated in the same manner as
in Example 23-(1), and the products thus obtained are purified by silica gel
column chromatography to separate (1E,3E)-isomers from the mixture, which are

5 furthef treated in the same manner as in Example 2 to give the compounds as
listed in Table 25.
Example 108
The corresponding starting compounds are treated in the same manner as

in Example 23-(1) and -(2) to give the compound as listed in Table 25.



Mp. 134-135lerr]C

58 [err ‘g 35]8
rmonohydr ochl ori de

Exanpl e 59

(16.8 g) in tert-butyl
stirring a solution of be
(26.3 g) in tert-butyl al
m xture is stirred for 30
into ice-water (200 m),
ether. The pH val ue of th
extracted T
concentrated under -
m xture of toluene
m), [
O[err]C. The m xtur§
overni ght, and the fn xtur

Ex.
No.

57 [err] nono Lde
Mp. 125-129[err]C "WER St
56

To a solution of pot assi um tert - but oxi de
al cohol (lﬁgg I s added dropw se with
nzal dehyde (15.9 g) and di nethyl succinate
cohol (20 m) at room 5 tenperature, and the

m nutes. The reaction m xture is pour ed
and the mi xturéfable@$tracted with isopropyl
e aqueous Iayer |s adjusted to pH 2 3 and

(1)

and
reduced pres e. The resrdue is di ssolvipd in a
and 10 : | ene gl ycol nononethyl ether (50
dr opw se thionyl chloride (16.4 ) at

at room t enperat urg
Q?duced pressure.

€

d unQﬁg

\

Physical properties

M.p. 120-121°C
monohydrochloride

M.p. 149-150°C
monohydrochloride

M.p. 162-163°C
monohydrochloride

M.p. 88-89°C (decomp.)
monohydrochloride

M.p. 166-167°C



The residue is purified by silica gel colum chromat ography (el uent;

hexane: woor3eadt Nyl acetate = 4:1) to give PCT/IP97/01617

¢E) - 3- met hoxycar bonyl - 4- phenyl - 3- but enoi ¢ acid 2- 15 nmet hoxyet hyl ester
26.9 g). Yield: 65 % (2) A solution of the
above product (14 g) and 3-cycl opentyl oxy- 4- met hoxybenzal dehyde
(11.1 g) in tert-butyl alcohol (100 n1)7?'s added dropw se into a
solution of potassiumtert-butoxide (6.2 g) in tert-butyl alcohol (40 m)

at 20 roomtenperature, and the mixture is stirred at the sane

tenperature for one hour. The reaction m xture is poured into water,
and t he nExaumples 091} act ed with diisopropyl ether. The pH val ue of
t he agueous Ia‘\i-er is adjusted to pH 2-3 wi th hydrochloric acid, and
extract ed wi t hThergarrespending stantingesompounds argtrhaled in the same mgpnenas)
concentrated under reduced pressure to renove the solvent. The WO
97/ 36864 in Example 6 to give the compounds as listed in Table 26. PCT/ JP97/ 01017
57 residue is washed with diethyl ether to give

(B) - 2-[ (EEx3amplel dpent yl oxy- 4-
met hoxybenzyl i dene] - 3- car boxy- 4- phenyl - 3-but enoi ¢ acid nethyl ester (23.4

g). 5 The\Goitebpofidiny stafting compounds 3je tréated incthetsanre manheeasibove
product (5.0 g) in chloroform (100 m)

in Example 5 to give the compound as listed in Table 26.

Table 26

Physical properties

monohydrochloride

M.p. 116-117°C (decomp.)}
monohydrochloride %

M.p. 118-119°C (decomp.)
monohydrochloride




= daw e A e CaRIAAT AL il B AW =S - - S T e

are added a few drops of N Ndinethylfornman de and thionyl chloride (0.82
m), WOIB6%4 i xture is refluxed for 30 mnutes. The sAGHIPSF01087
added dropwi se with vigorously stirring into 2-picolylam ne under

i €e- cooling. The mxture is further stirred for 30 mnutes, and the
organic layer is separated, washed, dried and 10 concentrat ed under
reduced pressure. The residue is purified7py si'lica gel col um

chr omat ography (el uent; chloroform acetone = 5:1) to give (1E, 3E)-1-(3-
cycl opent yl oxy- 4- nethoxybenzylidene)-2-(2-nethoxyethoxycarbonyl)-3-(2-

pyri dyI rret h m_Roc | ) - 4- phenyl but adi ene (2.7 Q). Yi el d:
24. % )ﬁ‘ mp?%f‘f#g'% sol ution of the above product (2.7 g) in

tetrah d f AN | ut hl ori d

5 Grovane (1 33T comespopiins SGring Fopfhaiidi are tieiledin B SARE Mdthet a5 T

m xture i s ¢o centra d under, reduced . renove t he

sorvgnt , ! andh “ﬂgg Jng‘geébﬁ/g?Wu ?gﬁ@}ﬁfﬁpé@osg%ﬁ# ' ether to

give (1E, 3E)-1-(3-cycl opentyl oXxy- 4- met ylidene)-2-(2- 20
hﬁ%ﬁ%car bonyl) 4 pheny! -

nmet hoxyet hoxycar bonyl ) - 3- ( 2- pyr| dyI rret h
0 O _

but adi ene hydrochl g operties

t hereof are shown M p.
167-168[err] C
PCT/ JP97/ 01017
Physical properties
M.p. 92-93°C
monohydrochloride
M.p. 95-96°C
monohydrochloride
5

Examples 117-130
The corresponding starting compounds are treated in the same manner as

in Example 1-(1) — (6) to give the compounds as listed in Tables 28-29.



58 Exanpl es 60-85 The correspondi ng starting conmpounds are

treated i rwODIsg/3688ae nmanner as in Exanple 59 to give the B9 as
listed in Tables 15-20. Tablrg?15 - o :
[err] ' _ Ex. ' No. , : R
Physi cal properties M p. 167-168[err]C

59 [err] nonohydr ochl oriﬁe 60 [err]

M p. 163-164[err]C

nonohydr ochl ori de ' M p. 156-157[err]C

61. [err] nmonohydr ochl grij de

-N(CH err])[err] M p. 85-86[err] able 28 nmonohydr ochl ori de
5

)i
\
|
|
|
!
)
i

Ex.
No.

|
|
|
]

Ring A -R! Physical properties

117 -H Not isolated. |
CHs | | |

118 ~CH,4 Not isolated.
! CH; :
CH3 IR: 2958, 1712, 1690,
i 119 O_ : -H 1605, 1509, 1269, 1034,
, _ 786, 694 cmy!

| CH50 | IR: 3410, 2952, 1706, |
| 120 O_O@_ -CH; {1685, 1600, 1510, 1246, |
1130, 1047, 788, 695 cmr'! |

i
n

A

_CH. |1563, 1491, 1325, 1252,
3 11049, 1001, 853, 789, 694

cm-t

123 CHjy

ke

| CH30 ' |
| 121 _cH.  |IR:2944,1715,1691, |
| 3 | 1560, 1044, 789, 694 cm! |
| CH;0 I
|
g CH30 |
| IR: 2948, 1710, 1690
| 2 — » » *
| 122 | oo Q CHs 11509, 1040, 694 et |
i CH30 i |
. _ |
% CH;0 IR: 2043, 1709, 1692, I
| |
| |
| |



WO 97/ 36864 PCT/ JP97/ 01017

59 WO 97/36864 " Table 16 CTAP9701017
[err] Ex. No. R-
Physi cal properties Mp. 134-135 C

63 [err] nonohydr ochl ori de 64

[err] M p. 142-144[err]C 73

nonohydr ochl ori de 65. [err] M p.
154-156[err] C nmonohydr ochl ori de

66 -N(CHerr])[err] Mp. 81-83j '

nonohydr ochl ori de WO 97/ 36864 ']%{1{)&@9

PCT/ JP97/ 01017  prempeee e
| ©
¢

Ex.
No.

|C- OH

Ring A - ' —R! Physical properties

M.p. 140-144°C
| 124 O ~-H monohydrochloride
; CH; '
125 ~CH; |M.p. 171-175°C
~ CHj .

CH30 ' IR: 3427, 2949, 1726,
126 O_‘)@‘ -H 1596, 1511, 1431, 1274,
1155, 1036, 785, 605 cmr-!

CHs IR: 2944, 1695, 1603,
127 O_ " —CH; | 1511, 1433, 1248, 1140,
| 784, 611 cnr!

>

CH30
128 D_ ~CH; |Myp. 172-174°C
CH;0 :
CH;0 6 r
_ IR: 2946, 1705, 1600, |
129 CH3°'Z >'" CH; 11512, 1270, 1150, 603 cm-! |
CH30
CH;0.
130 Cﬂsog}' -CHj; Not isolated. |




60 Tabl e 17 [err]

EX. WO 9736884 R HRYfn93/1017
properties Mp. 197-199[err]C 67 [err]
nonohydr ochl ori de 68 [err] M p.

>85[ err] C (deconp.) ' . nonohydr ochl ori de
69 [err] Mp. >102[err] C«”decorrp. )

nonohydr ochl ori de 70 -N(CHerr])[err] M p.

>90[ err] C (deconp.) nonohydr ochl ori de

M p. >83 C (d _ Y o oy N o
mgoh;drggm les 3300440/ 26864 (CHerr])[errIN(CHerr])[err]

PCT/ JP97/ 01017 . . .
The corresponding starting compounds are treated in the same manner as
in Example 1-(1), «(2), —~(5) and —(6), or Example 23 to give the compounds as

listed in Tables 30-31.
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61 | Tabl e 18

err
Ex. WO 97/3§864 : R Ph ymwmorLI !
properties M p. 200-202[err]C 72 [err]
ronohydr ochl ori de 73 [err] M p
>65[ err] C (deconp.) ' 75 nonohydr ochl ori de
M p. >105[err]C (deconp.) 74 "7 [err]
fronohydr ochl ori de 75 -N(CH err])[err] Mp. >70[err]C
(deconp.) _ nonohydr ochl ori de WO 97/ 36864
PCT/ JP97/ 01017 Table 30 62

Tabl e 19




[err] -
Physi cal
114-116[err] C
189-190[err] C
190-192[err] C
205-207[err] C
144-146[err] C
173-175[err] C
132-133[err] C
166-167[err] C

Ex.
pr e 156864

No.
76 [err]

77 [err]
78 [err]
79 [err]
80 [ errd
81 [err]

82 [err]

83

Ri ng

| Ex.
§ No.
|
| Ring A -R!? Physical properties
1 138 -H
| CH;0
!
i 139 : ~CH3
% _ CHjy
CH30
| O]
\ CH3O
141 O“’@' —CH,
|
CH30
| 142 D— -CH;  |Mp. 170-172°C
CH,0
; . CH;30
| 143 cn;o@— -CH;  |M.p. 154-160°C
‘ CHz0
l CH;0
|
! 144 | cH,0 -CH;
1 cr




VIO 97/ 3686440 7136864 - PCRERRPAINIAL T

63 ' Tabl e 20

[err] Ex. No. Ring A
Physi cal properties 84 [err]

Mp. 198[err]C _ ' 785 [err]

Mp. 219[err]C Exanpl e 88 (D) To
A solution of the conpound (1.17 g) obtained in Exanple 59- 5

(4) in tetrahydrofuran (10 ml) is added a 2N aqueous sodi um hydr oxi de
sol ution xamples 145 (10 M), and the mxture is stirred at room
tenperature for 10 mnutes. To the m xture i s added 2N

hydrochl oric acid, (3nd 8ifeDimethoxyacetaphenent(246cg)anid (E)-benzylidenesuccinic
reduced pressure. Chloroformis added to the residue, and the mxture is
washed, dri edacxdrdimem)delstardﬁﬁﬂ g)ade disselueddd tprtehmyl alaohob{ 1300 ml), and
gSE | gg)enfyl( gkmeﬁctﬁﬁt hd&wpozashim nex-butbridey(168c61g) at fGom\iemperatate;\anyi-the
‘5  mixture is stirred. The mixture is allowed to cool to room temperature, and the
mixture is further stirred at the same temperature for two hours. To the reaction
mixture are added water (3 L) and diisopropyl ether (700 ml), and the agueous
layer is separated. To the remaining organic layer is added water, and the
aqueous layer is separated. The aqueous layers are combined, and the pH value
10  thereof is adjusted to pH 2-3 with conc. hydrochloric acid. The resulting oily
product is extracted with ethyl acetate, and the extract is dried, and
concentrated to give oily l;mcthyl-l-(3~.5-dimethoxypheny1)-Z-methoxy-
carbonyl-3-—cafboxy-4—phenylbutadiene (580 g) which is a mixture of (1Z,3E)-
isomer and (1E,3E)-isomer. The oily product thus obtained is dissolved in
15  diisopropyl ether-hexane, and the mixture is stirred at room temperature, and the
precipitated crystals are collected. To the crystals is added ethy! acetate (1 L),
and the mixture is heated at about 86°C. ahd:the remaining crystals are
collected by filtration to give (1E,3E)-1-methyl-1-(3,5-dimethoxyphenyl)-2-
methoxycarbonyl-3-carboxy-4-phenylbutadiene (the same compound as the
20  compound of Example 135) (117 g). The mother liquor (the filtrate) is
concentrated, and ethyl acetate (700 ml) is added to the residue, and the
(1Z,3E)-isomer is inoculated thereto. The mixture is stirred, and the precipitated

crystals are collected to give (1Z,3E)-1-methyl-1-(3,5-dimethoxyphenyl)-2-

methoxycarbonyl-3-carboxy-4-phenylbutadiene (the same compound as the



pyrrolidine-2,5-dione (1.1 g). Yield: 98 %
(2) To wowlasséon of the above product (1.1 g) in tetrahygorirowsioqio
m) is added a 4N sol ution of hydrogen chloride in dioxane (0.7 nl) at

Jerr]C, and 15 the mxture is stirred for 10 m nutes. The
m xture is concentrated under reduced - pressure, and the
residue is crystallized fromether to gi vpg(3E 4E) 3-(3-cycl o-
pent yl oxy- 4- met hoxybenzyl i dene) - 4- benzylldene- -(2-pyridyl met hyl) -

WD 97/ 36864 PCT/ JP97/ 01017

64 pyrroI|d| 5-di on rqchloride (1.1 g). The structure and the
physi cal ‘?'zg§ Wﬁ& S%deg &hown in Table 21. Yi el d:

88" % err] C pl es 87-103

correspondi ng st e(?? i nof lé;%rg n@if 1e1‘t(§3ag HRet ﬁxyn'ee@é)ra-mmmca@onyl-3-u n

Exanple 86 to give the conmpounds as_listed in Tables 21-24
Tabl e 21 carboxy-4-phenylbutad1ene (487 g) is dissolved in methylene chloride (1000

ml), and thereto is added N,N-dimethylformamide (1 ml). To the mixture is added
5  dropwise oxazolyl chloride (133.3 ml), and the mixture is stirred for one hour.
The reaction mixture is concentrated, and the residue is dissolved in tetrahydro-
furan (4 L), and thereto is added dropwise a mixture of triethylamine (214 ml)
and 1-amino-4-methylpiperazine (168 mg) at 0°C. The reaction mixture is
extracted with ethyl acetate, and the extract is dried, concentrated, and the
10 residue is crystallized from diisopropyl ether to give (1Z,3E)-1-methyl-1-(3,5-
'dimethoxyphenyl)-2-methoxycarbonyl-3-[N-(4-methylpiperazin-1-yl)amino-
carbonyl}-4-phenylbutadiene (490 g). b
Yield: 81 %
M.p. 117-121°C
15 (3)  The above product (268 g) is dissolved in chloroform, and thereto
is added 54N hydrochloric acid in ethyl acetate (125 ml) at 0°C. The mixture is
poured into chilled diethyl ether, and the precipitated crystals are collected by
filtration to give (1Z,3E)-1-methyl-1-(3,5-dimethoxyphenyl)-2-methoxy-
carbonyl-3-[N-(4-methylpiperazin-1-yl)aminocarbonyl}-4-phenyl-
20  butadiene-monohydrochloride (the same compound as the compound of
Example 147) (278 g).
Yield: 97 %
M.p. >234°C (decomposed)
Example 146



[err] 97136864 EX. No. ?ﬁ%ﬁﬁ‘%mn

Physi cal prop tres 86 [err]

134-135[err] C 87 [err] Mp. 92-93[err]C
(deconp.) rmnohydrochl oride

M p. 109-110[err] C (deconp.) [err]

nonohydr ochl ori de 89 (Clz[gerr])[err]N(CH[err])[err]

Mp. 96-97[err]C nonohydr ochl ori de

-N(CH err])[err] Mp. 197-198[err]C

monohydr ochl ori de (1E,38) BM&bgb4-(3,5- dnnethoxyphenyI)-2—methoxycarbonyl-3-
PCT/ JP97/ 01017
Tabl e 22 carboxy-4-phenylbutadiene (114 g) obtamed in Example 145-(1) is suspended
in tert-butyl alcohol, and thereto is added potassium tert-butoxide (40.1 g), and
the mixture is stirred. The reaction mixture is allowed to cool to room
5 temperature, and further stitred for two hours. The reaction mixture is treated in
. the same manner as in Example 145 to give (1E,3E)-1-methyl-1-(3,5-dimethoxy-
phenyl)-2-methoxycarbonyl-3-carboxy-4-phenylbutadiene (the same
compound as the compound of Example 135) (32 g) and (1Z,3E)-1-methyl-1-
(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-carboxy-4-phenylbutadiene (the
10 | same compound as the compound of Example 121) (61.5 g).
Examples 147-174

The corresponding starting compounds are treated in the same manner as

in Example 11 to give the compounds as listed in Tables 32-36.



[err] EX. No. -Rerr] Physi cal properties

91 WO 97736864E1 I | M p. 174-175[err]C PCT/IP97/01017
nonohydr ochl ori de 92 _ [err] M p. 203- Zozﬁuerr] C
rnmonohydrochl ori de M p. 216-217[err]C
93 [err] nmonohydr ochl ori de WO
97/ 36864 0 PCT/ JP97/ 01017
66 Tabl e 238 [err]
Ex. No.
Table 32
’ —_—
| |
| |
i ‘
|
\
P
4
! -R -R’ Physical properties
| |
3 _ an M.p. >234°C (decomp.) |
| 147 CH, —N__ N-CHs monohydrochloride |
| .. |
| 148 -CH; \ ,N—O M.p. >200°C (decomp.) ]‘
i : |
| _ ' O—- M.p. >87°C (decomp.)
\; 149 CH, \ 1:1 OCH; monohydrochloride r
‘ |
N(CH “
150 —CH (CHak M.p. >97°C (decomp.)
? 3 monohydrochloride
z CH3 ;
151 ~CH, ___L_\i) M.p. 143-146°C ‘
| | N |
’ _ - M.p. >218°C (decomp.)
4 152 CH, ( > N(CHz)2 monohydrochloride t
- M.p. >184°C (decomp.) |
; 153 CH, _'CN" CHs monochydrochloride !




“Rlerr] Physi cal properties 94 [éi»%vmmwn

M p. 216 21“'?@7’!3?15“ nonohydr ochl ori de

[err] M p. >225[err] C (deconp.) '

rfonohydr ochl ori de [err] Mp. >140[err]C

(deconp.) rmnohydrogll ori de 97
(CH[err])[err]N(CH[err])[err] M p. >105[ & ]C (deconp.)

fonohydr ochl ori de PCT/ JP97/ 01017 WD 97/ 36864

67

[err] No.

Physi cal properties
88[err]C s

Physical properties

M.p. >215°C (decomp.)
monohydrochloride

M.p. 119-120°C

M.p. >130°C (decomp.)
monohydrochloride

M.p. >100°C (decomp.)
monohydrochloride

M.p. >225°C (decomp.)
monohydrochloride




99 [err] -H Mp. 85[err]C 100 [err]

-CHerr] wWoRséa97lerr]C 101 [err] PCT/IPY1/01617
M p. 162-163[err]C 102 [err] -H M p.
67-169[err] C 103 [err] -NH[ err] M p.
119-120[err]C WD 97/ 36864 :
PCT/ JP97/ 01017 82 68

Exanpl es 104- 107 The correspondi ng starting conpounds are
treated in the sane manner as in Exanpl e 23-(1), and the products
thus obtained are purified by silica gel col um chr omat ogr aphy to

separate (I E 3E)-isoners fromthe mxtﬂ‘labk%ich are

Physical properties

| M.p. 113-115°C
monohydrochloride

M.p. 89-91°C
monohydrochloride_

T it

M.p. 74-76°C
monchydrochloride

M.p. 145-149°C
monohydrochloride

M.p. 135-140°C
monohydrochloride

M.p. >256°C
monohydrochloride




5 further treated in the same manner as in Exanple 2 to gi \/%&l)ﬁ,,m%.é

conpounds aWO97/36864 | 5t oq in Table 25. Exanpl e 108

correspondi ng starting conpounds are treated in the sane manner as in
Exanpl e 23-(1) and -(2) to give the conpound as listed in Table 25. WO
97/ 36864 . PCT/ JP97/ 01017

69 Tabl e 25 83

[ferr] Ex. No. ' -R

Physi cal properties M p.

120- 121 err]C 104 [ err] Table 35 nonohydr ochl ori de

Physical properties

M.p. 114-120°C
monohydrochloride

M.p. 124-127°C
monohydrochloride

M.p. 120-127°C
monchydrochlonde




-

105 [err] M p. 149-150[err]C

nonohydr oCWigoFnIdsss 107 -N(CH err])[err] pkrRpompior7
88-89[err] C (deconp.) nonohydr ochl ori de 108

-H - Mp. 166-167[err]C WD 97/ 36864

PCT/ JP97/ 01017 70 Exanpl es
109-111 The correspondi ng star '419 conpounds are treated in the
same nanner as in Exanple 6 to give the conpounds as listed in Table
26. Exanple 112 5 The correspondi ng starting compounds are
treated in the sane manner as in Exanple 5 to give the conpound as
listed in Table 26. Table 36 Tabl e 26

Ex. .

Physical properties

M.p. 91-93°C
monohydrochloride

M.p. 110-114°C
monohydrochloride

L s e

M.p. 106-112°C .
monohydrochloride

M.p. 66-70°C
monohydrochloride

M.p. 60-65°C
monohydrochloride

M.p. >124°C (decomp.)
monohydrochloride

M.p. >130°C (decomp.)
monohydrochloride




P al

-Rerr] {ﬂsﬁi‘l properties 109 [er r]
m)nohydrochlorl Mp. 116-117[err]C ( corrp 017

110 [err] monohydrochl oride 111

[Ferr] M p. 118-119[err]C (deconp.)

nmonohydr ochl ori de _ 112 -H M p.
74-75{err] C (deconp.) WD 97/ 368683

PCT/ JP97/ 01017 71 Exanpl es
113-116 The correspondi ng starting corrpounds are treated in the
same naenner E}Gamples 175-E39npl e 11 to give the conpounds as listed in Table
27. Tabl e 27

[err] The corfeXponding starting compBunds are treated in the same manner as

in Example 49 to give the compounds as listed in Table 37.

Table 37
|
I Ex.
3 No.
|
, Ring B -R Physical properties ‘
| - \‘
s - !
! /4 . q
; 175 O~ A\ B H M.p. 201-202°C |
| . . |
’ yom M.p. 196-198°C (decomp)
? 176 N H monohydrochloride ;
‘ !
» = _ M.p. 105-109°C |
| 177 N7 - —CH; monohydrochloride :
5
'{ ; .
| 178 o«N\’:}—— —CH, M.p. 159-160°C |
g = j
! . 7 N\ l
[ 179 o= x= ~CH, M.p. 160-161°C |
| : |
| i



-R Physi cal properties 113 ' [err]

114 WOI9736864 M p.92-93[err] C PCT/IPI7/01017
nonohydr ochl ori de Mp. 95-96[err]C

115- ' [err] monohydr ochl ori de 116

[err] 5 Exanmpl es 117-130 The correspondi ng starting
conpounds are treated in the sane nmannerg@s in Exanple 1 -(1) -> (6)
to give the conpounds as listed in Tabl es 28-29. WO 97/ 36864

PCT/ JP97/ 01017 72 -

Tabl e 28 [err] Ex.

Example 180
(1)  Potassium tert-butoxide (14.2 g) is dissolved in tert-butyl alcohol
(120 ml), and thereto is added dropwise a solution of 3,5-dimethoxybenz-
aldehyde (20 g) and dimethyl succinate (21.1 g) in tetrahydrofuran. The mixture
5 is stirred at room temperature for 30 minutes, and water and isopropyl ether are
added to the mixture. The aqueous layer is separated, and the remaining organic
layer is further extracted with water. The aqueous layers are combined, and the
pH value thereof is adjusted to pH 2-3 with conc. hydrochloric acid. The
resulting oily product is extracted with ethyl acetate, and the extract is dried,
10 concentrated under reduced pressure to give 4-(3,5-dimethoxypheny!)-3-
carboxy-3-butenoic acid methyl ester (42 g) as an oily product.
(2) The above product is dissolved in methanol (200 m1l), and thereto
is added conc. sulfuric acid (2 ml), and the mixture is reﬁuxed for 13 hours. The
- reaction mixture is concentrated, and thereto are added water and diethyl ether.
15  The organic layer is collected, washéd, dried and concentrated under reduced
pressure. The resulting residue is purified by silica gel column chromatography
(eluent; ethy! acetate:hexane = 1:4) to give (E)-2-(3,5-dimethoxybenzylidene)-
succinic acid dimethyl ester (18.4 g).
Yield: 52 % |
20 (3) The above product (18.4 g) and 3,5-dimethoxyacetophenone
(11.83 g) are dissolved in tert-butyl alcohol (70 ml), and thereto is added
potassium tert-butoxide (8.42 g), and the mixture is stirred. The reaction mixture
is stirred at room temperature for two hours, and thereto are added water and

| isopropy! ether. The aqueous layer is separated, and the remaining organic layer



- SEmEsTmemETEmmme s

No. Ring A -Rlerr] Physi cal pro' '
117 [ er WO97/36864 “H Not i - - 1lg‘§&b‘?’§’°f%‘ﬂr]

i solated.
-CH[ err] “Not i sol at ed. | R 2958, 1712, 1690,
419 [err] -H 1605, 1509, 1269, 1034,
786, 694 cnjerr] IR 3410, 2952 1708, 120
[err] -CH err] 1685, 1600, 1510, §
1130, 1047, 788, 695 cnierr] 121 [err]
~CH err]- IR 2944, 1715, 1691, 1560,
1044, 789, 694 extrhéted]lwith water. The aqueous Jd&rs are combined, and the pH valGef err]
IR 2948, 1710, 1690, 1509, 1040,
694 cnferr] thereof is adjusted to ;gH 2943»th £688, h)l&%hlonc acid. The resulting oily
1563, 1491, 1325, 1252 [err] -CH err] (§

1001, 853, 78%rolick is extracted with ethyF Bt&htd, and the extract is dried, and

concentrated under reduced pressure. Isopropyl ether is added to the residue, |
5  and the precipitated crystals are collected by filtration to give (1Z,3E)-1-methyl-
1-(3,5-dimethoxypheny!)-2-methoxycarbonyl-3-carboxy-4-(3,5-dimethoxy-
phenyl)butadiene (4.74 g).
Yield: 17.1 %
(4) The mother liqﬁor (the filtrate) is concentrated, and isoprdpyl ether

10  is added to the residue. The mixture is stirred at room temperature, and the
precipitated crystals are collected to give 1-methyl-1-(3,5-dimethoxyphenyl)-2-
methoxycarbqny]-S-carboxy-4-(3,5-dimethoxyphenyl)butadicne (9.2 g) in the
‘form of a mixture of (1Z,3E)-isomer and (1E,3E)-isomer thereof.

Yield: 33.3 %

15 . (5) The above mixture (9.0 g) is suspended in tert-butyl alcohol (50
ml), and thereto is added potassium tert-butoxide (2.51 g). The mixture is stirred
at room temperature for two hours, and then acidified by adding thereto water
and 12N hydrochloric acid. The mixture is extracted with ethyl acetate, and the
extract is dried, concentrated. To the residue is added diisopropy} ether (30 ml),

20 and the mixture is stirred at 0°C. The precipitated crystals are collected to give
(1Z,3E)-1-methyl-1-(3,5 -dimgthoxyphenyl)—2-mcthoxycarbony1-3-carboxy-4—
(3,5-dimethoxyphenyl)butadiene (3.6 g).

Yield: 13.0 %
M.p. 137-140°C



WD 97/ 36864 PCT/ JP97/ 01017

73 WO 97/36864 Tabl e 29 PCT/IP97/01017
[err] Ex. No. Ring A -Rerr] Physi cal
pT operti es -H M p. 140-144[err]C 124

[err] nonohydr ochl ori de . 125 [err]

-CHerr]  Mp. 171-175[err]C | R 3427, 2949, 1726,
126 [err] -H 1596, 1§_8L1, 1431, 1274,

1155, 1036, 785, 605 cnferr] | R 2944, 1695, 1603,

-127 [err] - err 1511, 1433, 1248, 1140,

784,611 cnjerr] IR: 1724, 1680, 159kr1423, 1206, 1156 cm=ICH[ er r | M p.

172-174[err] C
(6) (1Z,3E)-1-Methyl-1-(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-

carboxy-4-(3,5-dimethox yphenyl)butadiene (1.70 g) is dissolved in dichloro-
methane (20 ml), and thereto are added a catalytic amount of N,N-dimethyl-

5 formamide and oxalyl chloride (0.4 ml). The mixture is stirred at room
temperature for one hour, and the reaction mixture is concentrated. To the
residue is added tetrahydrofuran (20 ml), and the mixture is added dropwise into
a solution of 1-methylpiperazine (462 mg) and triethylamine (0.65 ml) in
tetrahydrdfuran (20 ml), and thé mixture is stirred at 0°C for 30 minutes. To the

10  reaction mixture are added wéter and _ethyl acetate, and the organic layer is
collected. The remaining aqueous layer is extracted with ethyl acetate. The
organic layers are combined, dried, and concentrated. The residue is pixriﬁed by
silica gel column chromatography (eluent; chloroform:methanol = 30:1) to give
(1Z,3E)-1-methyl-1-(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-(4-methyl-

15  piperazin-1-yl)carbonyl-4-(3,5-dimethoxyphenyl)butadiene (2.0 g).

Yield: 99.2 % |
IR: 1727, 1591, 1425, 1200, 1155 cm!

(7)  The above product (2.0 g) is dissolved in chloroform (10 ml), and
thereto is added 4N hydrochloric acid in ethyl acetate (1.05 ml) at 0°C, and the
20 mixture is stirred for several minutes. To the reaction mixture is added dimethyl
ether, and the mixture is stirred. The precipitated crystals are collected by
filtration to give (1Z,3E)-1-methy!-1-(3,5-dimethoxyphenyl)-2-methoxy-
carbonyl-3-(4-methylpiperazin-1-yl)carbonyl-4-(3,5-dimethoxyphenyl)-

butadiene-monohydrochloride (1.70 g). The structure and the physical



129 [err -CHerr] - IR 2946, 1705, 1600,
1512, 1270‘,"%’1939%3 cnierr] 130 [err] PCTIFSIPIONT |
Not i sol at ed. WO 97/ 36864 . '

*PCT/ JP97/ 01017 74 Exanpl es
131- 144 : The corresponding startigegg conpounds are treated in the
sane nmanner as in Exanple 1-(1), -(2), -(5) and -(6), or Exanple 23 to
*gi ve the conpounds as |isted in Tabl es 30-31. WO 97/ 36864

PCT/ JP97/ 01017 X 75
Tabl e 30 properties thereof are shown in Table 38. [err]

Yield: 79.5 %
M.p. >133°C (decomposed)

IR: 3436, 1725, 1591, 1425, 1206, 1156 cm"!
5  Examples 181-183

The corresponding starting compounds are treated in the same manner as

in Example 180 to give the compounds as listed in Table 38.
Table 38

Ring B -R Physical properties

|

I

l

| —

‘ CH; | |
' /N M.p. >133°C (decomp.) |

| 180 OD —N__ CHs | monohydrochloride |

CH30

' ; SN | M.p. 130°C j
184 Q— —N_ NCHs | monohydrochloride 1
CH;30. . |
w3 M.p. 202-204°C 1
2 D_ H \= N | monohydrochloride g

CH30
| |
‘ 183 Q_ : ~—N - M.p. <110°C |
N‘="—NH2 '



Ex No. Ring A ' -Rerr]

131 [er -H 132
“CHi et W 97136864 133 Cerr] Ty rchidhr017
134 [err] | -CH err] 135 [err]
-CH err] 136 [err] . -CH err]
137 -
; [err] CH err] 90

Example 184

The corresponding starting compounds are treated in the same manner as

in Example 26 to give the compound as listed in Table 39.

Table 39

Physical properties

M.p. 212-214°C
monohydrochloride

Examples 185-189

The corresponding starting compounds are treated in the same manner as

in Example 11 to give the compourids as listed in Table 40.



\7/\? 971 368645 97136864 | Tabl e 31 PCT/ JPg?{ gr 139701012,
No. Ring A -Rlerr] Physi cal properties 138
{err] -H 139 [err] -CH err]
140 [err] -H 2141 - [err] -CH err]
142 [err] -CH err] M p. 17Q)Ll72[err]C 143
Terr] -CH err] M p. 154-160[err]C

Table 40

Physical properties

M.p. >184°C (decomp.)
monohydrochloride

M.p. 65°C (decomp.)

M.p. <70°C
monohydrochloride

M.p. 130-132°C
monohydrochloride

M.p. <50°C

INDUSTRIAL APPLICATION
The butadiene derivative (1-a), the amidobutadiene derivative (1-b) and
5 the pyrrolidine derivative (2) of the present invention and a pharmaceutically
acceptable salt thereof show an excellent PAI-1 inhibitory activity, and hence,

they are useful in the prophylaxis or treatment of various thrombus such as |



144 [err] -CH err] WO 97/ 36864

PCT/ JP97/\94%4/46864 . PCT/§F97/01017

Exanpl es 145 (1) 3, 5- Di mret hoxyacet ophenone (246 g) and

{E).- benzyl i denesucci ni c acid dinmethyl ester (320 g) are dissolved in
tert-butyl alcohol (1300 m), and - thereto is added potassium

tert-butoxide (168.6 g) at roomterrperatgge, and t he 5 mxture is
Stirred. The mixture is allowed to cool roomtenperature, and the

m xture is further stirred at the sane tenperature for two hours. To the
reaction m xture are added water (3 L and diisopropyl ether (700
m), and thmyaqgardialdnfarction, intsg-atrial Shmupbuwsincrialfibrillation aiieriahsclenogisni c

| ayer is added water, and the aqueous | ayer is separated. The
aqueous | ayarginapecwrishsekt, palrdonary p&ammedeamventhmbus (R¥Msted to
pH 2-3 with conc. hydrochloric acid. The resulting oily product is
extract ed vdisSerinated imedvaseulanooagulatien sysdromes(IIC)e djabetic complications,
concentrated to give oily 1-nethyl-1 -(3,5-di net hoxyphenyl)-2-met hoxy-

car bony! - 3-eatehRXis At RTvhtaneast wansloffifalgorohayhangioplasiy«PT@ANfet¢.1Z, 3E) -
I somer and (1E, 3E)-isoner. The oily product thus obtained is dissolved in

15  dig sopropy| Beki#es; theprasent 2bthpdumdsi(ttd)) €1-by and (2) sido showosxeellent
tenperature, and the
bioavailability, safety as a medicament, and stability, and hence, they show low
toxicity and high safety as a medicament. Especially, among the present
compounds (1-b), the compounds having a trans(E)-configuration based on the
double bond binding to Ring B, a cis(Z)-configuration based on the double
10  bond binding to Ring A show (i) high solubility in water, (ii) high stability to the
metabolism in the liver, (iii) low toxicity against in the liver and chromosome, @iv)

st

high stability against light.



-

(1) Wb s Hilﬂﬂ Iﬂﬁlllﬁﬂﬂm od at about 80Lerr] ?;,ddiﬂ’&efilﬂé%ﬁ?“?‘te

remai ning crystals are ¢ L ncoflected by filtration to give (1E, 3E)-
*1- et hyl - 1- ( 3, 5- di met hoxyphenyl ) - 2-

met hoxycar bonyl - 3- car boxy- 4- phenyl but adi ene (the sa é 20
conpound of Exanple 135) (117 g). The not 23 | i quor S?
‘concentrated, and ethyl acetate (700 m) is added t fhe and t he

(1z,3E)-isoner is inoculated thereto. The m xture is stlrred, and t he
precipitated crystals are colle@ERdAATM®EB ve (1 Z, 3E)- 1-nethyl-
-.( 3, 5- di net hoxyphenyl ) - 2-

met hoxycar bonyl - 3- car boxy- 4- phenyl but adi ene (the sane conpound as the
WD 97/ 36864

PCT/ JP97/ 01017 78 '
conpound of Exarrpl e 121Abexizbdéen3denvatlve ofthefomkuég by H Z,3E)- 1 -Methyl- 1

- (3, 5-di net hoxyphenyl ) - 2- net hoxycar bonyl -

car boxy- 4- phenyl but adi ene (487 S dissolved in methyl ene chloride (1000
m ), andgthereto is added N, Ndigrethylformam de (I m). To the mxture is
added g dropw se oxazolyl NdofiQe (133.3 m), and the mxture is
stirred for one hour. 1Trea tl,pla m xture i s concentrated, and the
residue is dissolved in tetrahyd™Ns furan (4 L), and thereto is

i et py! ani ne (214 m) (1-a)

?“'R
RZ

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a

added dropwi se a m xture

10  benzene ring which may optionally be substituted by a group selected from a
lower alkyl group, an alkoxy group, a nitro group, a hydroxy group, a
substituted 6r unsubstituted amino group and a halogen atom,

Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by a group selected from a lower

15 alkoxy group, a lower alkylenedioxy group and a di-lower alkylamino group,

R! and R? are the same or different, and each are a hydrogen atom or a
lower alkyl group,
one of a group: ~COR32 and a group: ~COR4Z is a carboxy]l group, and
the other is a carboxy! group which may optionally be esterified,
20  provided that both Ring A and Ring B. are not simultaneously an unsubstituted

benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B
- is a substituted or unsubstituted heterocyclic group, or at least one of R} and R2

is a lower alkyl group, or a pharmaccutiéally acceptable salt thereof.

2. An amidobutadiene derivative of the formuta (1-b):

This Sheet Has Been Reilaced




and 1-am no-4-neth "mmll "nﬂmﬂm ng) at O[err]C. The reaction mxture is
extract esko97i38s6at hu m _ he extract is dried, copegi¥psRdi6fs and
the 10 residue i8 crystali2ed*fromdii sopropyl et her to gi ve

*(1Z, 3E) - 1- net hyl - 1- (3, 5-

di met hoxyphenyl ) - 2- met hoxycar bonyl - 3-[ N- (4- net hyl pi perazin- ] ) ami no-
_carbonyl ] - 4- phenyl but adi ene (490 g). 94 THISYSHEH HaS BEEN

"Mp. 117-121[err]C 15 (3) The above|pr odgePLABES 9) f

di ssolved in chloroform and thereto S oric acid
in ethyl acetate (125 ml) at O[err]C. The m xture is poured into

chilled diethyl ether, and a P eC|p|tated crystals are collected by
filtration to give (1Z, 3E)- @ 1- (3, 5-di net hoxyphenyl ) - 2- net hoxy-
car bonyl -3- [N (4-net hyl pi pexd no 1 -yl)am nocar bonyl | - 4- phenyl - 20
but-adi ene[ err] rmnohydrochk«prl de ( e&garre conpound as the conmpound of
Exanpl e 147) (278 Q). leld: 97 % M p.
>234[ err] C (deconposed) Exanpl e 146 (1-b\O 97/ 36864

PCT/ JP97/ 01017 C—R%® 79

5 Rzo

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a
benzene ring which may opticnally be substituted by a group selected from a
lower alky] group, an alkoxy group, a nitro group, a hydroxy group, a
substituted or unsubstituted amino group and a halogen atom,

10 Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by 5 group selected from a Jower
alkoxy group, a lower alkylenedioxy group and a-di—ldwer alkylamino‘group,

R! and R? are the same or different, and each are a hydrogen atom or a
lower alkyl group,

15 one of a group: ~COR33 and a group: -COR43 is an amidated carboxyl

group, and the other is a carboxyl group which may optionally be esterified or
an amidated carboxyl group,
provided that both Ring A and Ring B are not simultaneously an unsubstituted

benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B
20  is a substituted or unsubstituted heterocyclic group, or at least one of R! and R2
is a lower alky] group, or a pharmaceutically acceptable salt thereof.

- 3. A compound according to claim 2, wherein a group: -COR33 is an

esterified carboxyl group, and a group: -COR#3 is an amidated carboxyl group,

" This Sheet Has Been Replaced
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in tert-butyl alcohol? ahd4thérefo ts added potassiumtert-butoxide (40.1

*g), and the mxture is stirred. The reactionmxture is allowed to
cool to room 5 tenperature, and further stirred [fTHIStSHEERHAS BEBNh¢
reaction mxture is treated in t he %anme nanrer asREPLABED™MI e 145 to

‘give (1E, 3E)-1-nethyl -1-(3, 5-di net hoxy-
phenyl) - 2- met hoxycar bonyl - 3- car boxy- 4- phenyl but adi ene (the same

conpound as bﬁéﬁ:ﬁﬁﬁﬁﬁ&\ﬁi&ﬂlg@&&ﬁ&l&gﬂl theiéoft) and (1Z, 3E)-1-net hyl - 1-
(3, 5-di net hoxyphenyl ) - 2- met hoxycar bonyl - 3- car boxy- 4- phenyl but adi ene (the

10 sanme conpoung, as tA@ompoRAd Hceidifiatiing drelof Claims Lind 3, wherein a
Exanpl es 147-174 The corresponding starting compounds are

TR 2o R e B U

PCT/ JP97/ 01017 . 0
Tabl e 32 or 2 groups selected from a spbstjtuted or unsubsn%uted alkyl group, a

5 substituted or unsubstituted phenyl group, a substituted or unsubstituted amino
group and a substituted or unsubstituted nitrogen-containing heterocyclic
group, or a pharmaceutically acceptable salt thereof.

5. A compound according to any one of claims 2, 3 and 4, wherein
Ring A is a benzene ring substituted by a group selected from an alkoxy group,
10  a nitro group, a hydroxy group, a di-lower alkylamino group and a halogen
atom, Ring B is a nitrogen—containing heteromonocyclic group, a benzene ring
or a Jower alkylenedioxy-substituted benzene ring, or a pharmaceutically
acceptable salt thereof.
6. A compound according to any one of claims 2, 3, 4 and 5, wherein
15  Ring A is a benzene ring substituted by two of three groups selected from a
lower alkoxy group, a nitro group, a hydroxy group, a di-lower alkylamino
group and a halogen atom, Ring Bisa pyridine ring, a benzene ring, or a lower

alkylenedioxy-éubstituted benzene ring, R} is a lower alkyl group, R2is a
hydrogen atom, a group: ~COR33 is a lower alkoxycarbonyl group or a lower

20 alkoxy-substituted lower alkoxycarbonyl group, a group: -COR43 is a

carbamoyl group which may optionally be substituted by one group selected
- from a pyridyl group, an oxo-substituted pyridyl group, an amino-substituted
pyridyl group, a lower alkoxy-substituted pyridyl group, a lower alkyl-

substituted piperidyl group, a lower élky]-substituted piperazinyl group, a

This Sheet Has Been Replaced
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Ex. No. -R R Physi cal

properti eqo 97736864 Mp. ﬁﬂﬁv SIPEr I(S@'BE pétf/fpormi017

-CH err] [err] [%: hi or ild 148

-CH err] [err] O-er ' T
-CH err err M >87 err]C deco

m)nE)hyd]r ochl ori de [ ! 150p 96 [CH[ er]( rrp )” Illlu l" “I" "III ”“'
Mp. >97[err]C (deconp.) nonohydr ochl ori de - CH[ err]
[err] - Mp. 143-146[err]C >218[err]C (deconp.)

152 >184[ e? II{%Z(‘%%! %rco\J;Beﬁfﬂsntutec_jL ?g a low&ﬁr]kﬁ%?%ﬁ( %SCJH 8#6 Qf‘oup, a lower

gocq-;)?%g;;)gg 1%5" gﬁbsntuted@o?ﬂcﬁ?ﬁgrdbup, a pyrazolyl group, xfxazolyl group, a

pyridyl-substituted lower alkyl group, an oxo-substituted pyridyl-lower alkyl
group, a di-lower alkylphenyl group, a morpholinophenyl group, a lower alkyl-
5  piperazinylcarbonylphenyl group, a hydroxy-lower alkyl group and a di-lower

alkylamino group, or a group of the foﬁnula: ;-CO-@ in which Ring (a) is
a substituted or unsubstituted 5- or 6-membered nitrogen-containing hetero-
monocyclic group, or a pharmaceutically acéeptable salt thefeof.
7. A compound according to any one of claims 2, 3, 4, 5 and 6,

10 wherein Ring A is a benzene ring substituted by two or three groups selected
from a methoxy group, a cyclopentylﬁxy group, a nitro group, a hydroxy group,
a dimethylamino group and a chlorine atom, R! is a methyl group, a group
—~COR33 is a methoxycarbonyl group, an isopropyloxycarbonyl group ‘ora2-
methoxyethoxycarbonyl group, a group: ~COR43 is a carbamoyl group

15  optionally substituted by one group selected from a pyridylmethyl group, a2-
aminopyridyl group, a pyridyl group, a 1-oxopyridyl group, a 4-methyl-
piperaziny! group, a 4-methyl-4-oxopiperazinyl group, a 1-methylpiperidyl
group, a S-methylisoxazolyl group, a 3-pyrazolyl group, a 1,3,4-triézolyl group, a
1-oxopyridylmethyl group, a dimethylaminoethyl group, a hydroxyethyl group

20  and a dimethylamino group, or a pharmaceutically acceptable s;alt thereof.

8. A pyrrolidine derivative of the formula (2):

This Sheet Has Been Replace
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_Tgbl e 33 WO 97/36864y ““|I|| "III

IIIIHMISH IIILer E)]r operties = 15ﬁm’”9-7a!f%7r r]

[err] * MptLt >215fert] C (deconp.)
* nonohydr ochl ori de 155 - CH[ err] [err]
Mp. 119-120[err]C M p. >130[err]C (deconp.) 56
-CH err] [err] rmnoﬂ?drochl oridg¢ P TH] S
*-(err]Herr] [err] Mp. >100[err] € Pé%tﬁ BEEN
nonohydr ochl ori de 158 -Cerr]Herr]
M p. >225[err] C (deconp.) nmonohydr ochl ori de
WD 97/ 36864 e PCT/ JP97/ 01017
82 o '
]
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wherein Ring A is a substituted or unsubstituted heterocyclic group, or a
benzene ring which may optionally be substituted by a group selected from a
lower alkyl group, an alkoxy group, a nitro group, a hydroxy group, a
substituted or unsubstituted amino group and a halogen atom,

10 Ring B is a substituted or unsubstituted heterocyclic gi'oup, or a benzene
ring which may optionally be substituted by a group selected from a lower
alkoxy group, a lower alkylenedioxy group and a di-lower alkylamino group,

R1 and R2 are the same or different, and each are a hydrogen atom or a
lower alkyl group,

15 R3 is a hydrogen atom, a substituted or unsubstituted alkyl group, a
substituted or unsubstituted amino group, or a substituted or unsubstituted

- nitrogen-containing heterocyclic group,
provided that both Ring A and Ring B are not simultaneously an unsubstituted |
benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B

20  is a substituted or unsubstituted heterocyclic group, or at least one of R! and R2

is a lower alky! group, or a pharmaceutically acceptable salt thereof.

. 0. A compound according to clajm' 8, wherein Ring A is a benzene
ring substituted by a group selected from an alkoxy group, é nitro group, a
hydroxy group, a di-lower alkylamino group and a halogen atom, Ring B is a

25 nitrogen-containing heteromonocyclic group, a benzene ring or a lower



bl .
E'angeBM wos‘tl\//?sserR .' Physi cal F”“um“ﬂﬂ“" "I'I " I"l Jrrcgnmmmn[e”]

H 113-115[err]C ¢ monvhydrochlorid
[err] : [eTrhrSh u I\/lp 89 91[err]C

nmonohydr ochl ori de is Sheet Has Béeh et M p.
74-76[err] C | U SHEE € H1AS: BEEN
162 [err] ﬂlsp 145- 149[ er r | REPLACED
nonohydrochl orid [err] M.

135-140[err] C [ ] { r]
nonohydr oc hall;ylmdxoxy-subsututed benzeng ging, or a pharmaceutically acceptable[sg}tr ]

M p. >256[etrl'1rel'ec<:)f nonohydr ochl ori de
10. A compound according to any.one of claims 8 and 9, wherein
Ring A is a benzene ring substituted by two or three groups selected from a
5 lower alkoxy group, a nitro group, a hydroxy group, a di-lower alkylamino
group and a halogen atom, Ring B is a pyridine ring, a benzene ring or a lower
alkylenedioxy-substituted benzene ring, R! is a lower alkyl group, R2is a
hydrogen atom, RS is a pyridyl-substituted lower alkyl group, a di-lower
alkylamino—lbwer alkyl group, a hydfoxy-lower alkyl group, a di-lower
10  alkylamino group, or a lower alkyl-substituted piperazinyl group, or a
pharmaceutically acceptable salt thereof. |
11. A compound according to any one of claims 8, 9 and 10, wherein
Ring A is a benzene ring substituted by two or three groups selected from a
methoxy group, a cyclopentyloxy group, a nitro group, a hydroxy group, a
1S  dimethylamino group and a chlorine atom, R! is a methyl group, R3 is a
hydrogen atom, a pyridylmethyl group, a dimethylaminoethyl group, a hydroxy-
ethyl group, a dimethylamino group, or a 4-methylpiperazinyl group, or a
pharmaceutical acceptable salt thereof.
12. A compound according to any one of claims 2, 3,4, 5,6and 7,
20  wherein the configuration based on the double bond binding to Ring B is
trans(E)-configuration, and the configuration based on the doixblc bond binding
. toRing A is cis(Z)-configuration, or a pharmaceutically acéeptable salt thereof.
13. A compound according to any one of claims 8,9, 10 and 11,
wherein the configuration based on the double bond binding to Ring B is

25  trans(E)-configuration, or a pharmaceutically acceptable salt thereof.



WO 97/ 3686

PCT/ JP97/
83 6,'097/35354 Tabl e 35 OIJ@I]I}P97m1017
[err] Ex. No. Ring B -R
*Physi cal properties M p. 114-120[err]C
H nonohydr ochl ori de 166 [err] H!muullml""m l”"l
M p. 124-127[err] C 99 ¢ romos o
*monohydr ochl ori de 167 [err] [err] M p. '
120-127[err] C nmonohydr ochl ori de WO
97/ 36864 14. A compound according to claift Q] mWHiBK 194 Gember selected

from (1Z,3E)-1-methyl-1-(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-[N-(4-
methylpiperazin-1-yl)aminocarbonyl]-4-phenylbutadiene,
(1Z,3E)-1-methyl-1-(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-[N-(4-
5 pyridyl)aminocarbonyl}-4-(3,4-methylenedioxyphenyl)butadiene,
(1Z,3E)-1-methyl-1-(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-{N-(4-
pyridylmethyl)aminocarbonyl}-4-phenylbutadiene, |
(1Z,3E)-1-methyl-1-(3-chloro-4,5-dimethoxyphenyl)-2-methoxycarbonyl-
3-[N-(3-pyridylmethyl)aminocarbonyl}-4-phenylbutadiene, and
10 | (IZ,SE)—I-methyl-l—(3-chloro-4,5-dimet_hoxyphenyl)—2-methoxycarbonyl—
3-aminocarbonyl—4-(4-pyridyl)i>utadiene, or a pharmaceutically acceptable salt
thereof. _ |
15.  (1Z,3E)-1-Methyl-1-(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-
[N-(4-methylpiperazin-1-yl)aminocarbonyl]-4-phenylbutadiene, or a
15  pharmaceutically acceptable salt thereof. |
16.  (1Z,3E)-1-Methyl-1-(3,5-dimethoxyphenyl)-2-methoxycarbonyl-3-
[N-(4-pyridyl)aminocarbonyl]-4—(3,4-niethylenedioxyphenyl)butadiene, ora
pharmaceutically acceptable salt thereof. |
17. A compound according to claim 8, which is a member selected
20 from (32,4E)-3-(3,S—dimethoxy-a-methylbenzylidene)—4-ben_zy1idene-l -(4-
pyridylmethyl)pyrrolidine-2,5-dione,
(3Z,4E)-3-(3-chloro-4,5-dimethoxy-o-methylbenzylidene)-4-(4-pyridyl-
methylidene)pyrrolidine-2,5-dione,

(3Z 4E)-3-(3-methoxy-4-cyclopentyloxy-a-methylbenzylidene)-4-(4-



84 le 36 ferr]
. Mo |||||||| |||||| IHIHFIHH ’ o phys,@ﬁh,,m‘;;{t,es

91-93[err]C
‘nmonohydr ochl ori de 9 ' [err] [err]
M p. 110-114[err]C ' ‘
170 [err] [err] 100 M p. {1061 ,& B
“nmonohydr ochl ori de 171 [err] [err D M p.
66-70[err] C rmnohydrochl ori de 172 [err]

[err]

W | 1241 @ridylmedhsidene)pyiroliding-2,5-dione,
(3Z,4E)-3-(3-cyclopentyloxy-4-methoxy-a-methylbenzylidene)-4-(4-

nonohydr ochl ori de

pyridylmethylidene)pyrrolidine-2,5-dione, and
(3Z,4E)-3-(3,5-dimethoxy-o-methylbenzylidene)-4-(4-pyridyl-
5  methylidene)pyrrolidine-2,5-dione, or a pharmaceutically acceptable salt thereof.

18. A process for preparing a butadiene derivative of the formula (1-a):

10 (1-a)

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a
benzene ﬁng which may optionally be substituted by a group selected from a
lower alkyl group, an alkoxy gréup, a nitro group, a hydroxy group, a
1S  substituted or unsubstituted amino group and a halogen atom,
Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
_ring which may optionally be substituted by a group selected from a lower
alkoxy group, a lower alkylenedioxy group and a' di-lower alkylamino group,
R! and R2 are the same or different; and each are a hydrogen atom or a

20 lower alkyl group,
one of a group: -COR32 and a group: -COR%2 is a carboxy! group, and

. the other is a carboxyl group which may optionally be esterified,
provided that both Ring A and Ring B are not simultaneously an unsubstituted

benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B
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%/173. >128{r‘1"ﬂ’@mcorm [err] 172‘"“'“‘ ‘ﬂ ﬂml _ -PCTIJPWIOIOI‘I

[err] nDnohydrochIoride 864 s

PCT/ JP97/ 01017 "—H :
Exanpl es 175-179 The correspondj ng st Y’ﬁé; 85EMne
treated in the sane nmanner as I n EX le 49 {to Q|359k Dconpoynds as
fisted in Table 37 Tapre 37

[err] No. Ring B

r 1 2 H
M . 201- 202 %1 ntﬂfe@@f ﬁhﬁﬂ)f%uted heteroc%@l?c group, orl &'least one of Rt and R

m)ﬁ oh;l/ 3? o;l;ﬁﬂfr %ﬁ? ;ﬂﬁyPEPon or a pharmaceutically acceptable salt thereof, which

comprises treating a diester compound of the formula (4):

4

wherein Ring A, Ring B, R! and R? are the same as defined above, and a group:

10 | ~COR3! and a group: -COR*! are the same or different and each are an
esterified carboxyl group, with an acid or a bése, if necessary, followed by
converting the product into a pharmaceutically acceptable salt thereof.

19. A process for preparing an amidobutadiene derivative of the
formula (1-b):
15

(1-b)

20  wherein Ring A is a substituted or unsubstituted heterocyclic group, or a
benzene ring which may optionally be substituted by a group selected from a
. lower alkyl group, an alkoxy group, a nitro group, a hydroxy group, a
substituted or unsubstituted amino group and a halogen atom,

Ring B is a substituted or unsubstituted heterocyclic group, or a benzene

—_
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- ferr] Mp. 105-109[err]C
oy s Lk Tl ey M0

159-160[ e [
*160-161] er r] C 5 VO 97/ 36864 THIS SHEET HAS BEEN®
- PCT/JP97/ 01017 ' REPLACED 6
- Exanpl e 180 (D Pot assil t er t =putoxt+de—(I4—2— i S
di ssolved in tert-butyl alcohol %O m), and thereto is added

dropwi se a solution of 3,5-dinethoxybenz- al dehyde (20 g) and

di met hyl succinate (21.1_.g) .in tetrahydrofuran. The m xture . 5 .

stirred atnng)afhwbnwgpum hobe substitbtadby agraupselact %ﬁonsarlowpyl et her
are added to the m xture. The aqueous |ayer is separated, and the

r emai ni ng alkexygroup, a loweralkylenedioxy: gronp aind- adi-tewer alkylwmino gronp, aqueous
| ayers are conbi ned, and the pH val ue thereof is adjusted to pH 2-3

with conc. hydrRe ahdRZarecthd saffiecor different] and aclngroa hydrigeniatbm 6r a
extracted with ethyl acetate, and the extract is dried, 10 concentrat ed

under redqg%rmlqu%{,gp’to gi ve 4-(3,5-di net hoxyphenyl) - 3-

5 one of a group: -COR33 and a group: —COR43 is an amidated carboxyl
group, and the other is a carboxyl group which may optionally be esterified or
an amidated carboxyl group,

| provided that both Ring A and Ring B are not simultaneously an unsubstituted
benzene ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B
10 is a substituted or unsubstituted heterocyclic -group, or at least one of R! and R2
is a lower alkyl group, or a pharmaceutically acceptable salt thereof, whlch

comprises reactiﬁg a butadiene compound of the formula (1-a):

15
(1-a)

wherein Ring A, Ring B, R! and R2 are the same as defined above, one of a
group: —COR32 and a group: -COR42 is a carboxyl group, and the other is a
20  carboxyl group which may optionally be esterified, or a salt thereof, or a reactive

derivative thereof, with a compound of the formula (5):
H-R40 (&)

wherein R40 is a substituted or unsubstituted amino group, if necessary,

' This Sheet Has Been RTlace
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car boxy- 3- but enoi ¢ (42 g) as an oily product.
(2)  TheW@Bi/assps ﬂ“ﬂl”ﬂ ?I}’ ﬁsrp@ll in methanol (200 ni), 2hGTRAML3
i s added conc. sul furi Cccact nd the mxture i s refluxed for 13
* hours. The reaction mixture is concentrated, a]r}i:i ded
wat er and di ethyl ether. 15 The organic | ayer isL ?eﬁ é&%

dried and concentrated under reduced 103 pressur Thp si due
“is purified by silica gel columm chromatography (el uent; et hy]
acetate: hexane = 1:4) to give (E)-2-(3,5-dimethoxybenzylidene) -
succi ni ¢ acfdlidi-&E by onveitiig (HSprbdikt into a pharmaceuticlly! déceptablé salf
(3) The above product (18. 4 g) and 3, 5-di net hoxyacet ophenone
(11.83 9g) agfersigssol ved in tert-butyl alcohol (70 M), and thereto is added
potassiumtert-butoxide (8.42 g), and the mxture is stirred. The reaction

m xture sti @kﬂ; I fipth et o
are added water aﬁd Abﬁﬁ:e@% g((;)Br ogsﬁﬂgg lﬁ{ée d&&%ﬂgepgﬁé? |suw?2)'
separated, and the remaini ng qrgani c | ayer WO 97/ 36864

87 S
| ayers are conbi ned, and the pH val ue
hQ:onc. hydrochl oric acid. The resulting
h ethyl acetate, and the extract is

N-Rs 2

PCT/ JP97/ 01017
extractsed with water. The aq
thereof”is adjusted to pH 2-3N§
oily product is extgh
dried, and

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a
10 benzene ring which may optionally be substituted by a group selected from a
lower alkyl group, an alkoxy group, a nitro group, a hydroxy group, 2
substituted or unsubstituted amino group and a halogen atom,
Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may be optionally substituted by a group selected from a lowér
15  alkoxy group, a lower alkylenedioxy group and a di-lower alkylamino group,
R! and R? are the same or different, and each are a hydrogen atom or a
lower alkyl group,
R3 is a hydrogen atom, a substituted or unsubstituted alkyl group, a
substituted or unsubstituted amino group, or a substituted or unsubstituted
20  nitrogen-containing heterocyclic group,
- provided that both Ring A and Ring B are not simultaneously an unsubstituted
benzené ring, and when Ring A is a tri-lower alkoxybenzene ring, then Ring B

is a substituted or unsubstituted heterocyclic group, or at least one of R! and R2

is a lower alkyl group, or a pharmaceutically acceptable salt thereof, which

25 comprises subjecting a compound of the formula (1-c):
This Sheet Has Been Reilaced
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concentrat ed under reduced pressul H I's added to the
resi due, nd the preC| pital m’ ﬂmﬂﬂu ﬁ coI | ecte / ation
ouive 253{586? dp Y aBgvioldn
" 5-di net hoxyphenyl) 2 rret hoxycar bonyl - 3- car boxy 4 (3 5- di met hoxy-

phenyl)but adiene (4.74 qg). Yield: 17.1 Eéﬂ
.The nother liquor (the filtrate) is conc ntrated, and nﬁﬁa%ﬁt’& 10
is added to the residue. The nixture isi8tirred at rO(L %‘

t he precipitated crystals are collected to give

1-net hyl - 1- (3, 5- di et hoxyphenyl ) - 2-

nmet hoxycar bonyl - 3- car boxy- 4- - di et hoxyphenyl ) but adi ene (9. 2 g) in the
formof a mxture of (1Z, 3E er and (1E, 3E)-i soner thereof.

Yield: 33.3 % 15 ﬁ'Lhe above mxture (9.0 g) is suspended in

tert-butyl al cohol (50 and thereto is added potassium

tert-butoxide (2.51 g). TRe X R¥ stirred at room terrperature
for two hours, and then ae ¢ d by addi ng ther?éﬁ wat er and 1 2N
hydrochloric acid. The ' Xtjacted w t f hyl acetate, and the

extract is dried, conc T 'f e residue is added di i sopropyl ether
(30 m 20 and the "™ |§)st|rred at Jerr]C The preC| pitated
crystas are-col lected to gi vR (1 Z,3E)- 1 -nmethyl -

- (3, 5-di neg W Nyl 3-car boxy-4-

(5. 5 i ot KOS PRARTE e Kl En SRR e it G Hef‘l‘ne%bava-_ oe;0f9,

M p. 137-140[err]C
group: ~COR34 and a group: -COR* is a carboxyl group which may optionally
be esterified, and the other is a carbamoyl group or a substituted or
unsubstituted alkyl§substitute_d carbamoyl group, a substituted or unsubstituted

10 amino-substituted carbamoy) group, or a substituted or unsubstituted nitrogen-

containing heterocyclic group-substituted carbamoyl group, or a salt thereof, to
intramolecular cyclization reaction, if necessary, followed by converting the

product into a pharmaceutically acceptable salt thereof.

21. A process for preparing a pyrrolidine derivative of the formula (2-

&),
R S
¢
20

Cf/
- wherein Ring A is a substituted or unsubstituted heterocyclic group, or a

15 b):

N—RS! (2-b)

R? O

benzene ring which may optionally be substituted by a group selected from a

lower alkyl group, an alkoxy group, a nitro grdup, a hydroxy group, a

25 substituted or unsubstituted amino group and a halogen atom,
This Sheet Has Been Replaced
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L oo MY rengmar
| R 1724, 1670, 1591,+ 3} 1#06s 14156 cn[errll (6) (1

Carbony (5.5 i fokapnenyt oot ehe (1 70\ I0Y SECHSIEE! | 1 ch oo
met hane (20 ml), and thereto are added 408at al Jti c_aftbil of—N-M di net hyl -

"5 formam de and oxalyl chloride (0.4 ml). The mxture is stirred at room
tenperature for one hour, and the reaction mxture is concentrated. To the

residue is addemhg_ts % {ubbtituded b Anshibstitated haerdayemrgrohP, of dbbngdepdW se
into a solution of 1 -nethyl piperazine (462 ng) and triethyl am ne

(0.65 m) 'Hi'.§ which mBgtdpiibYﬂHngEl %Ibsﬁi@&eﬂ‘ﬁy a@?&g Q&leBied 15 530&& rred at

Jerr]C for 30 mnute To t reacti'on m xXture are added water and

t hyl t h ' - ' | )

caucous. | agiexy by IOREF AGILAKEOKY Frowp and <o iky et dBpg 0D
nmbi ned, drj,ed d trat Th id ' ified. b

Silica gel col ukl 2 BRars e same P cfrrentoad rasam BYSERESH 2083 1o

gi ve (1Z,3E)- 1 -methyl- 1

- (3, 5- 8i melowesdkyhgroum- net hoxycar bonyl - 3- (4-met hyl - 15 pi perazin-1

-yl ) carbonyl - 4- (3, 5-di met hoxyphenyl ) but adi ene (2.0 g). Yi el d:
99.2 % R3! is a substituted or unsubstituted alkyl group, a substituted or

unsubstituted amino group, or a substituted or unsubstituted nitrogen-

containing heterocyclic group,

provided .tha_t both Ring A and Ring B are not simultaneously an unsubstituted
10  benzene ring, and when Ring A is a tri-lower alkqubcnzene ring, then Ring B

is a substituted or unsubstituted heterocyclic group, or at least one of R! and R2

is a lower alkyl group, or a pharmaceutically acceptable salt_ thefeof, which

comprises reacting a compound of the formula (2-a):

O
|
O

R2
wherein Ring A, Ring B, R! and R2 are the same as defined above, or a salt

20  thereof, with a compound of the formula (3):
R51-X 3)

wherein R3! is the same as defined above, and X is a reactive residue, if

necessary, followed by converting the product into a phérmaceutically

acceptable salt thereof.
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'I R 1727, g“lﬂﬂaﬂ% ﬂ@&a 155 cnferr] (7) The above
product (2.0 g Uﬂchloroform(lo m), and +Here 5
added 4N hydro ﬂ S ! thyl acetate (1.05 ml)) 3tTmS€BHEﬁEHP§ngg§¢N

*20 m xture is stirred for several rrinute$% To the redcti onREPkAGRE

added di net hyl ether, and the m xtu is stirred—Hreprecipitated
crystals are collected by filtration to give (1 Z 3E)- 1-nethyl-
- (3, 5- di net hoxyphenyl ) - 2- net hoxy- C LcAadiMdr§/| - 3- (4- et hyl pi perazin- 1

-yl ) carbonyl - 4- (3, 5-di net hoxyphenyl) - .
but-adi ene[ err] nonohydrochl oride (1.70 g). The structure and the physi cal

WD 97/ 36864 PCT/ JP97/ 01017
89 propertieq, t hergafitadichesdreivative of & Srdfdia (1-a): Yield: 79.5 %
M p. >133C (deconposed) | R 3436, 1725, 159 1425, 1206,

The correspondl ng starting
|nner as i n Exanple 180 to give the

1156cnferr] 5 Exanpl es 181-18
conpounds are treated in the sgm

conmpoundssas | i sted in Table 3§ : Tabl e 38
[err] ﬂ . ' REPLACEMENT queeT |
C-R** ——
| (1-a) 05 MAR 1998
C~R%2 .
[ - —
, 0 |

_ R” | i
wherein Ring A is a substituted or unsubstituted heterocyclic group, ora

10 benzene ring which may optionally be substituted by one to three groups
selected from a Cy.¢ alkyl group, a Ci.2¢ alkoxy group, a C3.1g cycloalkyl group,
a nitro group, a ﬁydroiy group, a substituted or unsubstituted amino group and

a halogen atom,
Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
15 ring which may optionally be substituted by one to three groups selected from a
Ci-¢ alkoxy group, a C1-4 alkylenedioxy group and a di-Cj.¢ alkylamino group,
R1 and R2 are the same or different, and each are a hydrogen atom or a
C1-6 alkyl group, |
one of a group: -COR32 and a group: -COR42 is a carboxyl group, and the
20  other is a carboxyl group which is esterified,
provided that (a) both Ring A and Ring B are not simultaneously an

unsubstituted benzene ring, and (b) when Ring A is a tri-Cj.¢ alkoxybenzene ring,
then Ring B is a substituted or unsubstituted heterocyclic group, or at least one of
Rl and R2isa Cp alkyl group, or a pharmaceuticélly acceptable salt thereof.

25 2. An amidobutadiene derivative of the formula (1-b):

" This Sheet Has Been Replaced
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S |GG o P00 P

:>133[err] C conpt) ® - monohydr ochl ori de . ml$)SHE§5[|"é15r@E§N

- 181 [err] [err] “nonohydr,ochl ori de REPLACED182
[err] [err] _ M p. 202-204[er ]4C — : '

~ nonohydrochl ori de 183 [err] _ [err] _ M p.

" <110[err]C WD 97/ 36864
PCT/ JP97/ 01017 90 Exanpl e 184
The correspondi ng starting con@upd

pare treated in the b OREPURCEMENT SHEET

in Exanple 26 to give the corrpond 'ahlcs II{bsted In Tabl e 39
(1-b) 05 MAR 1998

wherein Ring A is a substituted or unsubstituted heterocyélic group, or a
benzene ring which may optionally be substituted by one to three groupé
selected from a Cy.g alkyl group, aC 1-20 alkoxy group, a Cj3.jo cycloalkyl group,
a nitro group, a hydroxy group, a substituted or unsubstituted amino group and
10 ahalogen atom, |
Ring B is a.substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
C).6 alkoxy group, a C;.4 alkylenedioxy group and a di-C}. alkylamino group,
R! and R2 are the same or different, and each are a hydrogen atom or a
15 C1.6 alkyl group,
one of a group: ~COR33 and a grodp: —COR#43 is an amidated carboxyl
group, and the other is a carboxyl g_rdup which may optionally be esterified or
an amidated carboxyl group,
provided that (a) both Ring A and Ring B are not simixltaneously an
20 unsupstituted benzene ring, and (b) whe;n Ring A is a tri-Cj.6 alkoxybeniene
ring, then Ring B is a substituted or ﬁnsubstituted heterocyclic group, or at least

one of R1 and R2 is a Cy.¢ alkyl group, or a pharmaceutically acceptable salt

‘thereof.

3. A compound according to claim 2, wherein a group: -COR33 is an

25  esterified carboxyl group, and a group: -COR43 is an amidated carboxyl group,

This Sheet Has Been Reﬁlaced :
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S ferr]
| R T bR

B

; 184 e | s Mp. 212-214[err] ¢
" ‘rmnohydrochl oride 5 Exarrpl es 185-18 5 The BEREACEBond ngy
starting conmpounds are treated in the sa manner as in Exanple 11 to
gi ve the conpounds as listed in Table 40.. WO 97/ 36864
PCT/ JP97/ 01007 a pharmaceutically acceptable salt thereof. 91
Tabl e 40 [err] '
-4, A compound accordmc to any one of claims 2 and 3, wherein a

group: -COR43 is a carbamoyl group which may optionally be substituted by
1 or 2 groups selected_ from a substituted or unsubstituted Ci-20 alkyl group, a
5 suBstituted or unsubsﬁtuted phenyl group, a substituted or unsubs_tituted
amino group and a substituted or upsubstituted nitrogen-containing
heterocyclic group, or,a pharmaceutically acceptable salt thereof.
3. A _cq'mpdun_d'according to any one of claims 2, 3 and 4, wherein
Ring A'is a benzene ring substituted by one to three groups selected from a

10 Ci.20 alkoxy group, a C3-'1,o cycloalkyl group, a n.itro‘group, a hydroxy group,
a di-C.1_6,alkylamino group and a halogen atom, Ring B is a nitrogen- |
‘containing heteromonocyclic -grou;.), a benzene ring ora C4 alkylenedioxy.-
substituted benzene ring, or a pharmaceutically acceptable salt thereof.

6. A compbund according to any one of claims 2, 3, 4 and 3,

15  wherein Ring A is a benzene ring substituted by two or thrée groups selected
from a C.g alkoxy roup, a nitro group, a hydroxy group, a di-_C1-5 alkylgmino
group and a halogen atom, Ring B is a pyridine ring, a benzene ring, ora C1.4
alkylenedioxy-substituted benzene ring, Rl is a C1_5 alkyl group, R2 is a
hydrogen atom, a groﬁp: —-COR33 is a Cy.7 alkoxycarbonyl group ora Cy.6

20 - alko-xy-substituted C,.7 alkoxycarbonyl gfoup, a group: -COR43 is a
carbamoyl group which may optionally be substituted by one group selected
from a pyridyl group, an oxo-substituted pyridyl group, an amino-substituted
pyridyl group, a Ci¢ alkoxy-substituted pyridyl group, a Ci.¢ alkyl-

substituted piperidyl group, a Cj.¢ alkyl-substituted piperazinyl group, a
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mroperties 185 oer] errt oA I
186 *-CH errp s o

“(deconp.) monohydr ochl ori de

“Terr] M p. 65[err]C (deconp.) M p. gO[err]C 187 -CH err]
[err] nmonohydr ochl ori de 188 96 CH err] ' [err]

. Mp. 130-132[err]C : nmonohydr ochl ori de
189 - CH[ qtpgrazinyl group substjteted]by a Ci.¢ alky! groMprand<a®pres tdup, a Cy.¢
| NDUSTRI AL APPLI CATI ON The but adi ene derivative (1-a), the

am dobut adi e&ﬂ(ﬁ%ﬂb‘éﬁﬁdté’@iéolca?élyﬁﬁfbu&?ia Cpglﬁ-#z;blwgfoqgi Qicﬁfzdiflfgféa lye (2) of

the present invention and a phaf néce cceptabl e"saft thereof

show an eXCG'g’}ﬁﬁfglP%sé{ kbl toE h Vi K tdvl- re

useful in the pr pﬁyl axius orl?térea)%lln%ﬁ%b’o#[£ é’é? ?gﬁsstntﬁm%%yls%{caggﬁ
group, a di-Cy.¢ alkylphenyl group, a morpholinophenyl group. a C|.¢ alkyl-

5  piperazinylcarbonylphenyl group, a hydroxy-Ci.¢ alkyl group and a di-C.¢

alkylamino group, or a group of the formula: —CO—@ in which Ring (a) is a
substituted or unsubstituted 3- or 6-membered nitrogen-containing hetero-
monocyclic group, or a pharmaceutically acceptable salt thereof.
7. A compound according to any one of claims 2, 3, 4, 5 and 6,
10 wherein Ring A is a benzene ring substi.tuted by two or three groups selected
from a methoxy group. a cyclopentyloxy group, a nitro group, a hydroxy group.
‘a dime'thylamino groué and a chlorine atom, R! is a methyl group, a group:
—COR?33 is a methoxycarbonyl group, an isopropyloxycafbonyl group or a 2-
methoxyethoxycarbonyl group, a group: -COR%3 is a carbamoyl group
15 optionally substituted by one group selected from a pyridylmethyl group, a 2-
aminopyridyl groﬁp, a pyridyl group, a 1-oxopyridyl group, a 4-methyl-
piperazinyl group, a 4-methyl-4;oxopiperazinyl group, a l-methylpiperidyl
group, a 5-methylisoxazolyl grbup, a 3-pyrazolyl group, a 1,3,4-triazolyl group, a
l-oxopyridylmethyl group, a dimethylaminoethyl group, a hydroxyethyl groﬁp
20 and a dimethylamino group, or a pharmaceutically acceptable salt thereof.

8. A pyrrolidine derivative of the formula (2):
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~“myocardi al infartti'on® iftrd-atrial thrombus in atrial fi hrlllajlnn
“arterial sclerosis. angi na pectoris, stroke, pu WH{SiSHEEThHA&EEENﬂ
deep venous thronbus (DVT). di sser@’hat ed intraviscul angmggyl atidn
, syndronme (DIC), diabetic conplications, r est enoSt-s—~after

per cut aneous transl um nal coropa angi opl asty (PTCA), etc. 5

Besi des, the present conpound ), (1-b) and (2) al so show excell ent

bi oavail abi|ity, safety as a ] nt, and stability, a they
show | ow toxicity and hMgir sgfety as a nedi canent. EQﬁBcAC&MEm gyygng’
t he present _ conmpoundg! b) . Ct he conpounds havi ng
trans(E)-configuration based on tfie R’ doubl e, hond bi ") al
cis(Z)-configuration basegd on\tDhe doub - bo bi ndi oWl@@how
(i) high solubility in . ‘Elgh stabllitytothe rm'r:aboll_g

a'inst in the liver an

inthe liver, (iii) low tox y.,
hi gh sta’olllty against light. R~
93

chronmosone, (1V)

wherein Ring A is a substituted g:r Llfnsﬁblstitl\tiltesd heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
Ci-6 alkyl group, a Cy.29 alkoxy group, a Cs.1g cycloalkyl oroup, a nitro group, a
hydroxy group, a substituted or unsubstituted amino group and a halogen atom,

10 Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
Ci.6 alkoxy group, a Ci_4 alky-lenedioxy group and a di-Cy.¢ alkylemino group,

R! and R? are the same or different, and each are a hydrogen atom or
a Cy.¢ alkyl group,

15 | R5 is a hydrogen atom, a substituted or unsubstituted Cy.0 alkyl group, a
substituted or unsubstituted amino group, or a substituted or unsubsﬁtuted
nitrogen-containing heterocyclic group,
provided that (a) both Ring A and Ring B are not simultaneously an
unsubstituted benzene rir;g, and (b) when Ring A is a .tri-C1.6 alkoxybenzene ﬁng,

20 then'Ring B is a substituted of unsubstituted heterocyclic group, or at least one of
RlandR2is a C1-5 alkyl gro-up, ora pharmaceutically acceptable salt thereof.

9. A compound _accordin'g to claim 8, wherein Ring A is a behzene ring
substituted by one to three groups selected from a Cy.5p alkoxy group, a nitro
aroup, a hydroxy group, a di-Cj¢ alkylammo group and a halogen atom, ng B

25 is a mtrogen—contammg heteromonocyclxc group, a benzene ringora Ci4
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1. Abutad| theforrrula(l a): I
Ring Ais a su m .@M]m !ﬂﬂm stituted heterocyc
ring which may esustltuted by one tojth
“froma C[err] alkyl group, a C[err] al koxy group,
group, a nitro group, a hydroxy group, a 9dbstituted or unsubstituted
;amno group and a hal ogen atom Ring Bis a substituted or
unsubsti t ut ed JeyiehedioklLsubati@iied ez 1y
be substituted %{/ one tg t hree grg%zgﬁge e°c’?j£? 2a[)ﬂrgﬁgemaq§rﬁﬁég ?)%(3{19
group, a (errhelokyl enedi oxy group and a di-Clerr] al kyl am no. group,
Rlerr] and Rerr] are the sane or different, and each are a hydrogen atom

or a (err] alkyly@rouR.,com und&ceﬁﬁhf?g t‘?ﬁ@? BHe of%x‘érg %ﬁ\@@dw‘ﬁe&r up.

-COR[err] is a carboxyl grou an I'S "a carbox gt oup ichis

fied,
Si il t ancous! LR A TALSHZY %%agﬁﬁeﬁﬁ%ﬁ%%gf e ey Biaslitied fom p s
t | koxyb B bst t
nsubst1 {8t oc GV B0 ASIGHSaRHP. Gt TUATOR 80O et Lo ALRRIIG RG] | s

a (ferr] alkyl group, or a pharnmaceutically acceptable salt thereof.
halogen atom, Ring B is a pyridine ring, a benzene ring or a C|_4 alkylenedioxy-

substituted benzene ring, Rl is a Cy_¢ alkyl group, R2 is a hydrogen atom, R is a
pyridyl-substituted Cj_g alkyl group, a di-Cl._s alkylamino-C_¢ alkyl group, a
hydroxy-Ci.¢ alkyl group, a di-Cy_g alkylamino group, or a Cy.¢ alkyl-subsﬁtuted
10 piperazinyl group, or a pharmaceutically acceptable salt thereof.
11. A compound according to any one of claims 8, 9 and 10, wherein
Ring-A is a benzene ring substituted by two or three grodps selected from a
methoxy group, a cyclopentyloxy group, a nitro group, a hydroxy group, a
dimethylamino group and a chlorine atom, R! is a methyl group, RSis a
15 hydrogen atom, a pyridylmethyl group, a dimethylaminoethyl group, a hydroxy-
ethyl group, a dimethylamino group, or a 4-methylpiperazinyl group, or a
pharmaceutical acceptable salt thereof. |
12. A compound according to any one of claims 2, 3,4, 5,6 and 7,
wherein the configuration based on the double bond binding to Ring B is
20 trané(E)-configuration, and the configuration based on the double bond binding
to Ring A is cis(Z)-configuration, or a pharmaceutically acceptable salt thereof.
13. A compound according to any one of claims 8, 9, 10 and 11,
wherein the configuration based on the double bond binding to Ring B_ is

trans(E)-configuration, or a pharmaceutically acceptable salt thereof.

REPLACEMENT SHEET
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"2, An amd i ve of theforrrula(l b) : :
94 'g" ll I““ m“mr[err] . wherein ng Ais g substituted

. or unsubsti tutsedcheterwocyel it group, - or a benze kg
*‘optionally be substituted by one to three groupsy} > ApRom a Y err]

al kyl group, a Cerr] al koxy group, a ([ d00] cycl oaI k ; p==4 3 nitro
_group, a hydroxy group, a substituted or unsubstituted am no group and a

hal ogen ato yndylmeth@!h%nmﬁblﬁoﬁdﬁ}éb?Blleﬁ@d or unsubstituted heterocyclic
group, or a bénzéene ring may optionally be substltuted by one to

three groups sel quzdté)tg@%vcgg%@og &%th%c?f%&m 115 é{zk} er‘ﬁ"‘ﬁp‘gd' oxy

group and a di-gerr] am n t he
same or dlffere and ogen atagmor a (err] alkyl group,
one of a gr oé‘?ﬁfr @ arr hgf“c?yg ‘ﬂ ”&%r is 'an am dat ed car boxyl

s b e o 5 e L 3 0 AL

or an amdated c

5 pyrrolidine-2,5-dione, or a pharmaceutically acceptable salt thereof.

18. A process tor preparing a butadiene derivative of the formula (1-a):

(1-a)
10
wherein Ring A is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
Ci-6 alkyl group, a Cy.20 alkoxy group, a C3.jo cycloalkyl group, a nitro group, a
15  hydroxy group, a substituted or unsubstituted amino group and a halogen atom,

Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ri-ng which may optionally be substituted by one to three groﬁps selected from a
Cis alkbxy group, a Cj.4 alkylenedioxy group and a di-C1.¢ alkylamino group,

R! and R2 are the same or different, and each are a hydrogen atom or a C1.¢

20  alky! group,
one of a group: ~COR32 and a group: ~COR#2 is a carboxyl group, and the
other is a carboxyl group which is esterified, | ._
provided that (a) both Ring A and Ring B are not simultaneously an unsubstituted

benzene ring, and (b) when Ring A is a tri-C;.¢ alkoxybenzene ring, then Ring B

REPLACEMENT SHEET
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.provided tha and Ring B are not sinultaneously an
unsubstltute IIIIIIIHEWIIIIIMHIIM (b) when Ring Ais atri-Qlerr]

- al koxybenzene* reng: ther® R*ng B is a substituted qriiggHEETIHAS BEEN
*‘heterocyclic group, or at |east one of Rerr] and Rl errgepsagenCl err j al kyl
group, or a pharmaceutically acceptable st therédof 3: A

conpound according to claim2, wherein a group: -COR[err] is an esterified

" carboxyl group, I a t r.bo

55 or’a phannacaeriu ;5?2133%%%%@@ HedrpeftlicP o, S afRRAGE ofgﬁﬁ\%@%iﬁamd
according to .any.one,of clains 2 .an rein a s a
car bamoyl gr 8@ @hé é}}(yﬁﬁo%tqrmwaﬁ@%ﬁﬁg t%CF?Rt@BI%b%?H thersp % gL ups
selected froma substituted or unsubstituted Cl.20 al kyl group, a
substituted comprisessrgatingedigsiengomgpvagof thesfopatia (Wed or unsubstit uted
amno group and a substituted or unsubstituted nitrogen-containing
het erocyclic group, or a pharmacg cally acceptable salt thereof.
5. A conpound according to a ® of clains 2, 3 and 4, wherein Ring A
is a bendene ring substituted b\ 8 three groups selected froma
Cerr] al koxy group, a C[err] qyc a kyloxy group, a nitro group, a hydroxy

gr oup,

4

wherein Ring A, Ring"B,h R! and R?2 are the same as defined above, and a group:
10 -COR3tanda group:. —COR#1 are the same or different and each are an
esterified carboxy!l group, with an acid or a base, if necessary, followed by
converting the product into a phahnaceutically acceptable salt thereof.
19.. A process for preparing an amidobutadiene derivative of the
formula (1-b: |
15

0O=0

_R33

(1-b)

Cc—-R*
)
o

20 | wherein Ring A is a substituted or unsubstituted heterocyclic group, or a
benzene ring which may optionally be substituted by a group selected from a |
C1-s alkyl group, a C;-39 alkoxy group, a Cs.1o cycloalkyl group, a nitro group, a
hydroxy group, a substituted or unsubstituted amino group and a halogen atom,

Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
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a di-(err] alkylamno group and a hal ogen atom Ring B | | -
cont ai ni ng heteronmonocyclic group,. a benzene ring or a Ctlmm !J“Jlimll I!'I
u

- al kyl enedi oxy- substituted benzene ring, or a pharnmace

" ‘salt thereof. 6. A conpound according to any one of clains 2, 3,

4 and 5, wherein Ring Ais a benzene rindd2substituted by two or three
groups selected froma C[err] alkoxy group, a (ferr]cycloal kyl oxy group, a

nitro group, n@gfwﬁfdnxmagrdpu@nallﬁbélsu&tﬁﬁtdd By K\eroup E'éle&"eﬂlffbrﬁ%t% hal ogen -
atom Ring Bis a pyridine ring, a benzene rlng, or a

al kyl enedi Ox)éﬂﬁj*sﬁ(; e o Y roup
Rlerr] is a ydrog IJOhB ?Q:rﬁ 51%8[&%&;&94 B a|csﬁgl %ﬂﬁ{r}}’l%mﬂ'liﬁllfy ar bonyl
group or a C[err] aI ko substituted rr] al koxycar bon group, a group:
-COR[err] is a §\¥ A endifisresppnd paah grepeh Bg%‘? R@ear sy one
group sel ected from a pyri dyI group, an oxo-substituted pyridyl group, an
-am no- subst i Cuteealkybgnougy| group, a- ([err] al koxy-substituted pyridyl -
‘group, a Clerr] alkyl- substituted piperidyl group, a Cferr]

al kyl - supst i t ut ed opk REadrio! ~GORE .and a group: -COR43 is an amidated carboxyl |
96 pi perazi nyl group substitut ed” by a (Jerr] al kyl group and an oxo

group, a efrfdlﬁ y and the ofﬁéﬂﬁ asclépt%)dytl ‘?'gpylw?lgu ﬁﬁb/yc{? Q}Cl:? ﬁs%{fﬁe@loéryl

group, a trid group group,

an o0xo- subst r al kyI group, a di-Cerr]
al kyl phenyl %‘?%ﬁ’gga‘%& dagly(%]ﬁgﬁ lenyl group a C[err] alkyl -

. provided that (a) both Ring A and Ring B are not simultaneously an

unsubstituted benzene ring, and (b) when Ring A is a tri-C_¢ alkoxybenzene
10 ring, then Ring B is a substituted or unsubstituted heterocyclic group, or at least

one of RI and R2 is a Cj.¢ alkyl group, or a pharmaceutically acceptable salt -

thereof, which comprises reacting a butadiene compound of the formula-(1-a):

&),

' 1 _p32
15 RN R |
1-a
(o g e -
| |
Rz ©

wherein Ring A, Ring B-, R! and R? are the same as defined above, one of a
group: —COR32 and a group: ~COR42 is a carboxyl group, and the other is a
20 carb.oxy_l group which is esterified, or a salt thereof, or a reactive derivative
thereof, with a compound of the f-ormula.(S):
| H-R40 (5

wherein R40 is a substituted or unsubstituted amino grbup, if necessary,
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e AR 7 2 vy 3 A

Y e substituted or unsubstitored-5 ne red-
' nitrogen-containing hetero- nonocyclic group, or a pharmaceutically
acceptabl e salt thereof. Y03 A conpound according to any-

one of claims 2, 3, 4, 5 and 6, 10 " wherein Ring Ais a benzene ring
substi tuted PIgwWiRl 8Y coRVER dRRodsARICH pharmaceutihRaBedfAbIE 1AM OUP.
cycl opentyl oXy. group; a nitrd group, a hydroxy group, a

di met hyl am- AL GuUP and a chlorine atom Rerr] is a nmethyl group, a group:
-COR[err] isa methoxycarbonyl group, an isopropyl oxycarbonyl group or a 2-

met hoxyet hoxycar bgpyl gr : ey -] r I .15
opt i onal 1y subat i 201 eanbreBeuTor B Rrme Al idint Bath SN B e felh R
2- am nopyridyl group, a pyridyl group, a 1-oxopyridyl group, a .

4-met hyl - N pi per azi nyl NP, a 4-nethyl - 4- oxopi perazinyl group, a
1-nethng|per|dyI grd d 5- et hyl i soxazol yl |
group, 1,3,4-triazolyl group 0O - 1- oxopyri dyl

di et hyl am noet hyl group, eth 'oxﬂéghyl group 20 an drmet nyT am no

group, or a pharnmaceuticall'y actep | e salt thereof. : ) A
pyrrolidine derivative o for mul NTH” (2) 05 MAR 1998
C .
g
RZ

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a benzene
10 ring which may optionally be substituted by one to three groups selected from a
C1-6 alkyl group, a Cj.20 alkoxy group. a C3.1o cycloalkyl group, a nitro group, a
hydroxy group, a substituted or-unsubstituted amino group and a halogen atom.
Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may be optionally substituted by one to three groups selected from a
15 C[__s alkoxy group, a C;.4 alkylenedioxy group and a di-Cl-é alkylaminoi group,
R! and R2? are the same or different, and each are a hydrogén atom or
a Cj.¢ alkyl group,
R5 is a hydrogen atom, a substituted or unsubstituted C1-26 alkyl group, a
substituted or unsubstituted amino group, or a substituted or unsubstituted
20  nitrdgen-containing heterocyclic group,
provided that (a) both Ring A and Ring B are not simultaneously an
unsubstituted benzene ring, and (b) when Ring A is a t_ri-C1-5 alkoxybenz'ene
ring, then Ring B is a substitﬁted or uﬁsubs'tituted'heterocyclic grouﬁ, or at least

one of R1 and R2 is a Cj_¢ alkyl group, ora pharmaceutically acceptable salt

25  thereof, which comprises subjecting a compound of the formula (1-c):
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SUBSTI TUT 97
[err] I“IHIIHl |II|| s a substituted or unsubstituted heterocycli

% -group, or a* enzene M risng*wh may optionally be syhstitsted-by-one-{o
“three groups sel ected fron1a C[err] al kyl group, a dﬂﬂ$ﬁ}EETkﬂ%yB@anp,
C[err] cycloal kyl oxy group, a nitro grou%@4a. hydr oy gr oREPLAGEBuUbSt i | ut
or unsubstituted am no group and a hal ogen atom T HIHg‘B‘FS‘&—
substituted or unsubstituted
may optionally be substituted
Cerr] alkoxy group, a (Jerr]
al kyl am no group, Rl er
each are a hydrogen atom oRrl.@
hydrogen atom a substituted or
substituted or unsubstit

By bne to three groups selected froma
al k Ienedi oxy group and a di-Cferr]

C eU-]R%H kyl group, Rlerr] is a
nsubstituted C[z[)ri al kyl group, a
AQ groyp. o a s 13

wherein Ring A, Ring B, Rl and R2 are the same as defined above, one of a
group: ~COR34 and a group: ~COR# is a carboxyl group which may optionally
be esterified, and the other is a carbamoyl group of a substituted or
unsubstituted Cj.29 alkyl-substituted carbamoyl group, a substituted or

10  unsubstituted amino-substituted carbamoyl group, or a substituted or
unsubstituted nitrogen-containing heterocyclic group-substituted carbamoyl
group, or a salt thereof, to intramolecular cyclization reaction, if necessary,
followed by converting the product into a pharmaceutically acceptable salt

thereof.

15 21. A process for preparing a pyrrolidine derivative of the formula (2-b):

(2-b)

20 .

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a benzene

ring which may optionally be substituted by one to three groups selected from a
C;-6 alkyl group, a Cj.p9 alkoxy group, a C3.1g cycloalkyl group, a nitro group, a

“hydroxy group, a substituted or unsubstituted amino group and a halogen atom,

REPLACEMENT SHEET
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eterocyclic group, or a benzene ring which
Rl err] are the sane or different, and

ituted or unsubstituted
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r nitrogen-containing heterocyclic group, provided that (a) '
_Ring B are not sinultaneously-an unsubstituted benzene rllmmml!ﬂleﬁjIMHm
wRing Ais atri-Cerr] alkoxybenzene ring, then Ring B is+a substlfuted «Or
unsubstituted heterocyclic group, or at |east one of Rerr] and Rerr] is
a Cerr] alkyl group, or a phar maceut i call § acceptabl e salt thereof.
9. A conpound according to claim8, wherein Ring Ais a benzene ring
substituted by onBingBtisraesubstitutpd os einscbstiuted dreterotyelic grapkoxy bgheete a
Clerr] cycloal kyl oxy group, a nitro group, a hydroxy group, a di-(err]
al kyl ami no gnongwhiokl nzay bpliowsly b¢ substifited by dre ® thiréd SaRIPs GERCRIATHE a
het er onobnocyclic group, a benzene ring or a (err]

98 al kyl ene@i_@mjdc@d}ngfo}upu‘a@i-ﬁﬁ@%g@dfdnggroﬁp afd RNALORE QH '1§rﬁidovgroug,ne of

acceptabl e salt thereof. conpound according to any
clainms 8 and 9, eLelha R | e _nin subsitutedfg two or
three groups sel \é‘%t éga?{r o%gg%ﬁ%rb?f?dgﬁ%gg 98963&%*,’ ae é’p’f(ﬂgeB %Baﬂrkrﬂll oxy
group, ni t&o p. a hydroxy group, a di-C[err] alkylamno group and a
hal ogen%atogl'ﬁgn(g}flgr?@’a pyridine ring, a benzene ring or a (Jerr]
al kyl enedi oxy-substituted benzene ring, Rlerr] is a (Cferr] alkyl group,
Rlerr] is a hydr dgehisa shstirited o unsubssitpiedi Gyio dkpkgioupt eduitanted @l kyl
group, a di-Cerr] alkylam no-Cf[err] al kyl group, a

unsubstituted amino group, or a substituted or unsubstituted nitrogen-

containing heterocyclic group,

provided that (a) both Ring A and Ring B are not simultaneously an

10 . unsubstituted benzene ring, and (b) when Ring A is a tri-C}_¢ alkoxybenzene
ring, then Ring B is a substituted or unsubstituted heterocyclic group, or at least

one of Rl and R2 is a C.¢ alkyl group. or a pharmaceutically acceptable salt

thereof, which comprises reacting a compound of the formula (2-a):

15

(2-a)

wherein Ring A, Ring B, R1 and R2 are the same as defined above, or a salt
20 thereof, with a compound of thé formula (3):
R31-X (3) |
wherein R51 is the same as defined above, and X is a reactive residue, if

necessary, followed by converting the product into a pharmaceutically

acceptable salt thereof.
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hydroxy a di-Cferr] alkylamno group, or a (ferr]
al kyl S“gmllm‘ mljmmlmuﬂl nyl group, or a pharmaceutically accept abI e salt
npound according tg .-; 60t S ) ,
"10 whereln RlngAls abenzene ring substit tg yidg N@Nﬁ
¢

sel ected froma nmethoxy group, a cycl d®@ntyl ¢x 33K mgi“d
ﬁé"ﬁgi om P%é%ﬁ ?200%: % .’f‘.’f’” o3,

hydr oxy group, a dinethylam no group and a chl
" met hyl group, Rlerr] is a hydrogen QLATM ® r Hogtarming(y) : LHzedN:. 10 paged ..
di met hyl ami noet hyl group, a hydroxy- —ethyl gfobphbsiradi mespugeaning sigeq .
or a 4-methyl pi perazinyl group, or a pharmacgutical accept abI e salt

thergof. " 12h A conpound accordi ng to| apATENG; ORECEPTE 8-q94 O,
6 and 7, ereiin t r 9 ETRED 3 |
Ring Bis trans1 (E) - %Eﬁ@gﬁﬁtﬁrﬁﬁ‘@?t e con |gurat|on based on t he
doubl e bond binding to Ring Alis cis(Z)-configuration, or a
phar maceuti cal |y acceptabl e M\ t her eof . 13. A conpound
according to any one of claing 8/ 9, 10 and 11, wherein the configuration
based on the doubl e bond bi ny Ring Bis trans(E)-configuration, or a
pharmaceutical |y accept abge g4 ¢ =0f . WO 97/ 36864
PCT/ JP97/ 01017 99
14, A conpound accor dj Lo cllai m 24,2 whi ch i s(kahenber sel ect ed

I

0]

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a
benzene ring which may optionally be substituted by one to three groups
selected from a Cj.¢ alkyl group, a.CI-zo alkoxy group, a C3.10 cycloalkyloxy group,
a nitro group, a hydroxy group, a substituted or unsubstituted amino group and
a halogen atom,

Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
Cj.¢ alkoxy group, a Cy4 cllcylenedioxy group and a di-Cj.¢ alkylamino group,

R1 and R2 are the same or different, and each are a hydrogen atom or a
Ci-¢ alkyl group,

one of a group:—~COR32 and a group: -COR42 is a carboxyl group, and the
other is a carboxyl group which is esterified,
provided that (a) both Ring A and Ring B are not simultaneously an
unsubstituted benzene ring, and (b) when Ring A is a tri-C}.¢ alkoxybenzene ring,
then Ring B is a substituted or unsubstituted heterocyclic group, or at least one of

R1 and R2 is a Cy_g alkyl group, or a pharmaceutically acceptable salt thereof.

2. An amidobutadiene derivative of the formula (1-b):



from (1 Z 3E)- 1-nethyl-1 -(3,5-dinmethoxyphenyl)-2-nethox qim!
jret hyl pi perazin-1 -yl )am nocar bonyl ] - 4- phenyl but adi ene, yﬁ“mﬂm “ﬁ”ﬂ[ﬂﬂ“l
Z,3E)- 1-methyl-1 -(3,5-di met hoxyphenyl) - 2-net hoxycarbonyl -8-[N-(t4-* 5§ *

* pyridyl)am nocarbonyl ] -4- (3, 4- et hyl enelc_jf.H)xyphenyl ) but adi ene,

(1 Z,3E)- 1-methyl-1 -(3,5-dinmethoxyphe
pyridyl met hyl ) am nocar bonyl ] - 4- phenyl but adi ene,

) - 2- met hoxycar bonyl - 3-[ N- (4-
(1

" Z,3E)-1-methyl -1 -(3-chl or o- #5>Ji met hoxyphenyl ) - 2- met hoxycar bony! -

salt t her eof .

3-[ N-(3-pyridyl met hyl ) am nog yl ] - 4- phenyl but adi ene, .and b1 ¢

1Z,3E)-1 -nmet hyl - 1-(3-chl or o\g net hoxyphenyl ) - 2- met hoxyga (HGFMENT SH\EET

3-am nocar bonyl - 4- (4-pyri gyl di eng; or a pharmaceutical|y|acceptable™ 7
| C1k 20 MAY 1999 |

(1z, 3E) - 1- Met hyl - 1- ( 3, 56 phenyl ) - 2- met hogiygar bonyl -{3- : 1

[ N- (4- met hyl pi per azi n- ocb@nyl ] - 4- phenyl but adi enq, or a —15

phar maceutical ly accept 8bl e/salt tihereof .. 16. (17, 3E)-

1- Met hyl - 1- (3, 5-di met hoxyphe ) -Q- et hoxycar bonyl - 3-

[ N-(4-pyridyl)am nocarbonyl]-4=(3, 4- met hyl enedi oxyphenyl ) but adi ene, or a
phar maceut i whédein R@xgm b4 substitutdd 6 emfubstituted heterocyclic %ﬁ‘mp,

according to claim@8, which is a nenber selected 20

rom

oAaconpound:

(3Z, 4E) - 3- (Sbnzeflé MighWhichl ﬁragl%quﬁﬁmyb@@guyﬁsiti@ﬁe@byﬂonleqamdecgaﬁapsl- (4-

pyri dyl met hyl ) pyrrol’ di ne- 2, ne,

( 3Z, 4E) - 3- ( 1é‘dﬂé&fxﬂnﬂa@1gé %Pgﬁ%ﬁﬁ’d@}-%’ élk@ﬁ} g}d®?963216'c§ébﬂl&lﬁ@ym,

nmet hyl i dene) pyrrol i di ne-

a nitro group, a hydroxy group, a substituted or unsubstituted amino group and
a halogen atom,

Ring B is a substituted or unsubstituted heterbcyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
C1-6 alkoxy group, a C1.4 alkylenedioxy group and a di-C.g alkylamino group,

R! and R2 are the same or different, and each are a hydrogen atom or a
Ci-6 alkyl group,

one of a group: ~COR33 and a group: ~COR43 is an amidated carboxyl

group, and the other is a carboxyl group which may optionally be esterified or

~ an amidated carboxyl group,

provided that (a) both Ring A and Ring B are not simultaneously an

unsubstituted benzene ring, and (b) when Ring A is a tri-Cy.¢ alkoxybenzene
ring, then Ring B is a substituted or unsubstituted heterocyclic group, or at least

~one of R1 and R2 is a Cy.¢ alkyl group, or a pharmaceutically acceptable salt

 thereof.

3. A compound according to claim 2, wherein a group: -COR33 is an

esterified carboxyl group, and a group: -COR43 is an amidated carboxyl group,



(32, 4E) - 3- ( 3- rretR - 4 | oxy- [err] met hyl benzyl i dene) - 4- (4-
100 pyridyl nmeth &m fﬂi WBH‘% 2, 5-di one,
(32, 4E) - 3-(3-cyc m -4- net hoxy- a- met hyl eﬁﬂﬁlsiﬁggA&BFﬁN

+ pyridyl met hyl i dene) pyrrolidine-2,5-dione, and HE) - 3- (3
, 5-di net hoxy-[err]-nethyl benzyl i dene) 4- Q - pyrigytTmernyT T dene) - -
pyrrol i di ne-2,5-dione, or a pharmaceutically acceptable salt thereof.

+18. A procqgsaﬁmmgewwmlwo@eﬂgbmameﬁeﬂ vative of the fornula (1-a):

[ert] wherein Ring Ai.s a substituted or unsubstituted het erocyclic
group, or a benzepe rA @empoufid abEdrd !00&131 one ofclainiss? ahdiBedhbyeinne to
three groups selected froma C(err] alkyl group, a (Jerr] alkoxy group, a

Cerr] cycl ?%Johgj ORPHR3B 34'R cafbai d&}fl rSﬁﬁ%lc}ﬁmaS})ﬂfyﬁ%Ml)gb@@@bstﬁgﬁdﬁﬁ i tuted
B

or unsubsti am no group an aI ogen at om ng
L P IR AT B QAR gl

substituted or unsubstituted phenyl group, a substituted or unsubstituted

amino group and a substituted or unsubstituted nitrogen-containing

heterocyclic group, or a pharmaceutically acceptable salt thereof.

5. A compound according to any one of claims 2, 3 and 4, wherein

Ring A is a benzene ring substituted by one to three groups selected from a

C1-20 alkoxy group, a C3.19 cycloalkylaxy group, a nitro group, a hydroxy group,

a di-Cy.¢ alkylamino group and a halogen atom, Ring B is a nitrogen-

containing heteromonocyclic group, a benzene ring or a Cj_4 alkylenedioxy-

substituted benzene ring, or a pharmaceutically accéptable salt thereof.""

6. A compound according to -any one of claims 2, 3, 4 and 5,

wherein Ring A is a benzene ring suﬁstituted by two or three groups selected

from a Cj.¢ alkoxy group, a Cy_g cycloalkylaxy group, a nitro gfmp, a hydraxy group,

a di~C;_g alkylamino group and a halogen atom, Ring B is a pyridine ring, a benzene ring,

or a C)_, alkylenedioxy-substituted benzene ring, Rl is a Cj_g alkyl -group, R? is a

hydrogen atom, a group: ~COR33 is a Cy.7 alkoxycarbonyl group or a Ci6

alkoxy-substituted C.7 alkoxycarbonyl group, a group: -COR43 is a

carbamoyl group which may optionally be substituted by one group selected

from a pyridyl group, an oxo-substituted pyridyl group, an amino-substituted

pyridyl group, a Cy.¢ alkoxy-substituted pyridyl group, a Cy.¢ alkyl-

substituted piperidyl group, a Cj_g alkyl-substituted piperazinyl group, a
"REPLACEMENT SHEET
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Cerr] alkoxy group, a (Jerr] al kyI ened| oxy group and a di
al kyl am no group, Rerr] and R err] are the sanme m“ “'“HH“IH‘MI
each are a hydrogen atomor a (Jerr]- alkyl gro nec OfL amgreup#
-COR[err] and a group: -COR[err] is a ?rboxyl group, and the other is a
carbpxyl group which is esterified, provided that (a) both Ring A and R ng
B are not sinultaneously an unsubstltut ed benzene ri ng, and (b) when Ring
Ais atri-(err] al koxybenzgmering, then Ring B , -

101 .is a substituted or u i tuted heterocyclic group, : -0 e
of Rerr] and Rerr] i ]Oal kyl group, or a pharjma Rﬂj EEM' %tHE?P

accept abl e salt thereof, rrprl ses treating a dieptpr corrpound of
the formula (4): [err] RV Rerein Ring A, Ring B R pr20MAY 1§99 r
are the sane as define S and N—eRDup: -@Rerr] ahdjia _group:

-COR[err] are the sa ' T and each are an estgrified carboxyr

group, with an acid or | fif necessary, followed by

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
C;.6 alkyl group, a Cj.3p alkoxy group, a Cj_1¢ cycloalkyloxy group,. a nitro group, a
hydroxy group, a substituted or unsubstituted amino group and a halogen atom,

.Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to threg: groups selected from a
Cj-6 alkoxy group, a Cj.4 alkylenedioxy group and a di-él-s alkylamino group,

R1 and R2 are the same or different, and each are a hydrogen atom or
a Cj_¢ alkyl group,

RS is a hydrogen atom, a substituted or unsubstituted Cj.29 alkyl group, a

substituted or unsubstituted amino group, or a substituted or unsubstituted
nitrogen-containing heteroéyclic group,
provided that (a) both Ring A and Ring B are not simultaneously an
unsubstituted benzene ring, and (b) when Ring A is a tri-Cy.¢ alkoxybenzéne ring,
then Ring B is a substituted or unsubstituted heterocyclic group, or at least one of
- R! and R2 is a Cy_g alkyl group, or a pharmaceutically aéceptable salt thereof.

9. A compound according to claim 8, wherein Ring A is a benzene ring

substituted by one to three groups selected from a Cy.29 alkoxy group, a C3-10

cycloalkyloxy group, a nitro group, a hydroxy group, a di-Cj-g alkylamino group and a

halogen atom, Ring B is a mitrogen-containing heteromonocyclic group, a benzene ring or a C1-4



e S

converting the product into a pharnmaceutically acceptabl e saly

9. A process for preparing an am dobut adi ene derivative of H“gi‘wm“ml““m“l
(1-b): [err] wherein Ring Ais a substituted or unsubstictuted® s *
*heterocyclic group, or a benzene ring which nay optionally be substituted

by a.group selected froma ({err] al k?ﬁ group, a (err] al koxy group, a
Cerr] cycloal kyl oxy group, a nitro group, a hydroxy group, a substituted

“or unsubstikylersstliaxy-sobstitutsdl beskzenehiaigyoem pliavmaceutically aBcepgablei salta
substituted or unsubstituted heterocyclic group, or a benzene

102 thereofig whi ch may optionally be substituted by a group sel ected
froma (err] al koxy group, a (err] al kyl enedi oxy group and a

di-Clerr] al kyll@m neA gompound according to any ofte of clairas @ dnded, whaein t he sane
or different, and each are a hydrogen atom or a C err] al kyl group,

Ring A is a benzene ring substituted by two or three groups selected from a Cj¢

alkoxy group, aC3-¢ cycloalkyloxy group, a nitro growp, a hydracy grow, a di-Ci-¢
aﬁcylamino group and a halogen atam, Rirng B is a pyridine ring, a benzene ring or a C]—4
alkylenedioxy-substituted benzene ring, Rl is a Cj—¢ alkyl group, R? is a hydrogen atom, B is
a pyridyl-substituted Cj_g alkyl group, a di-Cj.¢ alkylamino-CHs alkyl group, a
hydroxy-Ci.¢ alkyl group, a di-Cj.¢ alkylaminb group, or a Cj.g alkyl-substituted
piperazinyl group, or a pharmaceutically acceptable salt thereof.

11. A compound according to any one of claims 8, 9 and 10, wherein
Ring A is a benzene ring substituted by two or three groups selected from a
methoxy group, a cyclopentyloxy group, a nitro group, a hydroxy group, a
dimethylamino group and a chlorine atom, R is a methyl group, RSis a
hydrogen atom, a pyridylmethyl group, a dimethylaminoethyl group, a hydroxy-
ethyl group, a dimethylamino group, or a 4-methylpiperazinyl group, or a
pharmaceutical acceptable salt thereof.

12. A compound according to any one of claims 2, 3, 4, 5, 6 and 7,
wherein the configuration based on the double bond binding to Ring B is
trans(E)-configuration, and the configuration based on the double bond binding
to Ring A is cis(Z)-configuration, or a pharmaceutically acceptable salt thereof.

13. A compound according to any one of claims 8, 9, 10 and 11,
wherein the configuration based on the double bond binding to Ring B is

trans(E)-configuration, or a pharmaceutically acceptable salt thereof.
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5 . - one of a group: -COR[err] and a group: -CORerr],| '
car boxyl group, and the other is a carboxyl group m“!ﬁlmﬂmllfmﬂﬂlli
optionally be esterified or an am dated carboxyl groUp, ¢ &t m s =
‘provided that (a) both Ring A and Ri ng &)are not simultaneously an

unsuhbsti tuted benzene ring, and (b) V\,h«]én Ring Ais atri-CJerr]

al koxybenzene . 10 ring, then R r?zg B.is a substituted or unsubstituted

"het er ocycl pungymmbée@pyré@!sdme- J-dionegne of Rlerr] and Rlerr] is a

Cerr] alkyl group, or a pharnmaceutically acceptable salt, . t her eof
whi ch conprises@ i3(3-ayelopertylony-¢-andtboxirComethidbenzylideael-4-Gy . [err]
wherein Rhng A, Rng B, Rerr] and R err] are the sane as defined above,

one of a pyridylmethylidenefffirelidine<})5-diong;, angd: - COR[err] is a carboxyl

group, and the other is a 20 carboxyl group which is esterified, or a
salt thereof, o(3284E38:(3,5-dimethoxgta-nsethylbenzylideneprsi(4-pyiridylmethylideneld of

the fornmula (5): H R err] (5) wher ei n

Rlerr] is %yﬁ%ﬁﬁfﬂetﬂ,tsftﬁoﬁé, ot aSpiRinlabelitRANG HcB&HLaBI SRl théreBECESSArY,

18. A process for preparing a butadiene derivative of the formula (1-a):

Rl X C_R32
g "
i
g2 ©

wherein Ring.A is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
Ci-6 alkyl group, a Ci.g alkoxy group, a C3.10 cycloalkyloxy group, a nitro group, a
hydroxy group, a substituted or unsubstituted amino group and a halogen atom,
Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
-ring which may optionally be substituted by one to three groups selected from a
Ci-6 alkoxy group, a Cj-4 alkylenedioxy group and a di-C;.g alkylamino group,
R1 and R2 are the same or different, and e'ach are a hydrogen atom or a Cj¢
alkyl group,
one of a group: ~COR32 and a group: ~COR42 is a carboxy] group, and the
other is a carboxyl group which is esterified,
provided that (a) both Ring A and Ring B are not simultaneously an unsubstituted

benzene ring, and (b) when Ring A is a tri-Cy_g alkoxybenzene ring, then Ring B

REPLAGEMENT SHEET |
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of the fornmula (2): et el

“i s a substituted or unsubstituted het erocyich group, or a benzene r| ng
which may optionally be substituted by one t hree groups selected froma
Cerr] alkyl group, a (Jerr] al koxy group, a (err] cycloal kyl oxy group, a
“nitro group, ais hpubsitytegrarumsubstitutest hetetoesiclic groupyos at teasteaheaoli Rb and ®2p
and a hal ogen at om Ring Bis a substituted or unsubstituted

heterocyclic gigaT;-¢alkyl frenpesorca phartacebiicdlly@oceprabldaliaheieof, whicht i t ut ed
by one to three groups selected froma C[err] al koxy group, a (err] .

al kyl enedi oxy . Rl err] and
Rlerr] are thegggﬁlswﬁeﬁ l?ge?ginet%&rr]cogd eac Wgr@gegf y ?gg)en atomor a (err]
al kyl group, Rlerr] is a hydrogen atom a substituted or
unsubstituted Cferr] al kyl group, jyubstituted or unsubstituted am no
group, or a substituted or unsub ed nitrogen-containing heterocyclic
group, provided that (a) both Ri d Ring B are not sinmultaneously an

R! C-R*
(f—R“
|

0

wherein Ring A, Ring B, Rl and R2 are the same as defined above, and a group:

103. fol.l owed by converting the product into a pharnaceutlc _
salt thereof. 20. A process for prepari ng a pyrrol mzﬁmm ‘ﬂ“‘
| [e

@

~COR3! and a group: ~CORA4! are the same or different and each are an
esterified carboxyl group, with an acid or a base, if necessary, followed by
~ converting the product into a pharmaceutically acceptable salt thereof.

. 19. A process for preparing an amidobutadiene derivative of the.

Y

formula (1-b):

RV C-R®
e
|
Rz © |

| wherein Ring A is a substituted or unsubstituted heterocyclic group, o.r a
benzene ring which may optionally be substituted by a group selected from a
C1.6 alkyl group, a Cj.g9 alkoxy group, a C3.1g cycloalkylaxy group, a nitro group, a
hydroxy group, a substituted or unsubstituted amino group and a halogen atom,

Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
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het erocyclic group, or at least one of Rerr] and Rlerr] is a* Clcer 1]

<group, or a

pharmaceutically acceptable salt thereof, which corrprl ses

subj ecting a conpound of the fornula (1-p)3

104
*Rerr] are t
group: -

and the ot he

Cerr] alkyl
am no- substi

~ [err] wherein Ring A, R ng B, R[err] and
corq RO BofifeAfiEiing BRufucc 305, £ phmeb Ry, adceh@ble sl Ty,

i %oéa car banoyl group or a substituted or unsubstltut ed
hsgﬁ tituted carbanoyl group, a substituted or unsubstituted

11 ogan- cont ai ni A nefanbsy (ot bseRlipE e AR AN detpAlina EERIEMILES;

salt thereof,

fol | owed by

to intranol ecul ar_cyclization reaction, if necessary,
converting the prg I nto a pharnmaceut i cally acceptahle salt
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wherein Ring A is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
C1-6 alkyl group, a Cy.59 alkoxy group, a C3.1¢ cycloalkylaky group, a nitro group, a
hydroxy group, a substituted or unsubstituted amino grdﬁp and a halogen atom,
Ring B is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may be optionally substituted by one to three groups selected from a
Ci.6 alkoxy group, a C1.4 alkylenedioxy group and a di-Cy.¢ alkylamino group,
R1! and R2? are the same or different, and eacﬁ are a hydrogen atom or
a Cj.¢ alkyl group, .
RS is a hydrogen atom, a substituted or unsubstituted Cy.29 alkyl group, a
substituted or unsubstituted amino group, or a substituted or unsubstituted

nitrogen-containing heterocyclic group,

-provided that (a) both Ring A and Ring B are not simultaneously an

unsubstituted benzene ring, and (b) when Ring A is a tri-C;_¢ alkoxybenzene
ring, then Ring B is a substituted or unsubstituted heterocyclic group, or at least

one of R1 and R2 is a Cy_g alkyl group, or a pharmaceutically acceptable salt

thereof, which comprises subjecting a compound of the formula (1-c):



2

j gcra:rﬁlo;. (2-b): 21. A process for preparing a py{(rag)lri di ne dmmmllmmm'll
en *

‘is a substituted or unsubstituted heterocyclic group, or a zenet ™M ng

. which may optionally be substituted by one to three groups selected froma
Cecr] alkyl group, a (Jerr] alkoxy group, a Cferr] cycloal kyl oxy group, a
nitro group, a hydroxy group, a substituted or unsubstituted am no group

“* and a hal ogen atom 104
105, Ring Bis a substituted or unsubsti-tdted-heter gf‘l c
group, or a benzene A4 .ng which may optionall y;bBE%EMENﬁtSX@ By
one to three groups sel ect m a Cerr] al koxy group, a (efr
al kyl enedi oxy group and a d grr] al kyl am no group, 2% bgﬁy 1999
Rlerr] and Rlerr] are the sar orﬁdifferent,, and each arg a hydrogen afofn
or a 5 Clerr] al kylrRgnoup, C-R34 R err]i ilte—a—stubrstitUT _djjor
unsubstituted (Jerr] alk a substituted 1005 unsubstitute
am no group, or a subs uns&bstitut ed (ht rogen=

I(II—R

o)

wherein Ring A, Ring B, R1 and R2 are the same as defined above, one of a
group: ~COR34 and a group: ~COR# is a carboxyl group which may optidnally
be esterified, and the other is a carbamoyl group or a substituted or
unsubstituted Cy_a¢ alkyl-substituted carbamoyl group, a substituted or
unsubstituted amino-substituted carbamoyl group, or a substituted or
unsubstituted nitrogen-containing heterocyclic group-substituted carbamoyl
group, or a salt thereof, to intramolecular cyclization reaction, if necessary,

followed by converting the product into a pharmaceutically acceptable salt

thereof.

21. A process for preparing a pyrrolidine derivative of the formula (2-b):

DL
it
0]

wherein Ring A is a substituted or unsubstituted heterocyclic group, or a benzene
ring which may optionally be substituted by one to three groups selected from a
Ci-6 alkyl group, a C;.59 alkoxy group, a C3.1g cycloalkyloxy growp, a nitro growp, a

hydroxy group, a substituted or unsubstituted amino group and a halogen atom,



cont ai ni ng heter ~ provi dedyihe
Ring B are not si mlgﬂ 'Ellmj' ml 10  unsubsti i
when Ring Ai-s a err oxybenzene - g,
= substituted or unsubstituted heterocyclicqgroup, ]
*of Rerr] and Rlerr] is a (Jerr] alkyl group, or| 4 pharmaceuti cdl ljy
" acceptable salt rie reof, which |sqs reactl ng a conpqund of
the formula (- qapharmai:guuca ly acceptable salt ereof Lerd]

wherein Ring A, Ring B, Rerr] and R[err]t are the _sane as defined above, or
a salt 20 therebf, whcampousdrecording to Ay pae eficlims) and 3, wherein a

Rlerr]-X (3) _wherein Rerr] is the sane as defined above, and
X is a reactigroeupesCORS3 is A carbamoyl group sekich mayoptionadlythe suhsuencdrbgf t he
product into a pharmaceutically - . acceptabl e salt thereof.

1 or 2 groups selected from a substituted or unsubstituted Cy.29 alkyl group, a
substituted or unsubstituted phenj.fl gfoup, a substituted or unsubstituted
amino group and a substituted or unsubstituted nitrogen-containing
heterocychc group, or a pharmaceutlcally acceptable salt thereof.

5. A compound according to any one of claims 2, 3 and 4, wherein
Ring A is a benzene ring substituted by one to three groups selected from a
Ci-20 alkoxy group, a C3.1¢9 cycloalkylaxy group, a nitro group, a hyd.roxy group,
a di-C).¢ alkylamino group and a halogen atom, Ring B is a nitrogeh-'
containing hetcrompnocyclic group, a benzene ring or a Cy.4 alkylenedioxy-
substituted benzene ring, or a pharmaceutically acceptable salt thereof.

6. A compound according to .any one of claims 2, 3,4 and §5,
wherein Ring A is a bénzene ring substituted by two or three groups selected
from a Cy.¢ alkoxy group, a Cqjgcycloalkyloxy group, a nitro group, a hydraxy group,
a di-C)_g alkylamino group and a halogen atam, Ring B is a pyridine ring, a benzene ring,
or aCyy alkylenedioxy-sibstituted benzene ring, B! is a Cj—¢ alkyl group, R is a
hydrogen atom, a group: ~COR33 is a Cy.7 alkoxycarbony! group or a Ci6
alkoxy-substituted Ca.7 alkoxycarbonyi group, a group: “-COR43 is a
carbamoy! group which may optionally be substituted by one groupl selected
from a pyridyl group, an oxo-substituted pyridyl group, an amino-substituted
pyridyl group, a c,-g alkoxy-substituted pyridyl group, a C1:6 alkyl-

substituted piperidyl group, a Cj.¢ alkyl-substituted piperazinyl group, a
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(54) Title: BUTADIENE DERIVATIVES AND PROCESS FOR PREPARING THEREOF

{57) Abstract

A novel butadiene derivative of formula (1-a) wherein
Ring A is heterocycle, or benzene being optionally substi-
tuted by lower alkyl, alkoxy, nitro, hydroxy, substituted or
unsubstituted amino or halogen, Ring B is heterocycle, or
benzene being optionally substituted by lower alkoxy, lower
alkylenedioxy or di-lower alkylamino, R! and R2 are each
H or lower alkyl, one of -COR3 and -COR*2 is carboxy},
and the other is carboxyl being optionally esterified, or the
comesponding amide or pyrrolidine derivatives, or a phar-
maceutically acceptable salt thereof. Said compounds show

N

ﬁ-R”

ﬁ. R‘ 2
O

Rl

(1-a)

Rz

excellent PAI-1 inhibitory activity and are useful in the prophylaxis or treatment of various thromboses such as myocardial infarction,
intra-atrial thrombus in atrial fibrillation, cerebral infarction, angina pectoris, stroke, pulmonary infarction, deep venous thrombus (DVT),

disseminated intravascular coagulation syndrome (DIC), diabetic com

plasty (PTCA), etc.

plications, restenosis after percutaneous transluminal coronary angio-




