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- C4 alkyl group, a haloalkyl group, a halogen atom or -OR’;
R! represents a single bond, an oxygen atom, a sulfur atom, a methyne group, a straight
or branched C; - C4 alkylene or alkenylene group optionally substituted by a phenyl group,
R%-X, X-R®, X-R°-X, RS-X-RS, -C(=0)-NR'- or -NR’-C(=0)-;
R%.and R? are the same or different and each represents a hydrogen atom, a C; - Cy alkyl
group, -OR® or a halogen atom;
R* represents a hydrogen atom or a C; - C, alkyl group;
R’ represents a hydrogen atom or a C; - C4 alkyl group;
R represents a straight or branched C; - C4 alkylene or alkenylene group;
R represents a hydrogen atom or a C; - Cs alkyl group;
R® represents a hydrogen atom, a C; - C4 alkyl group or an aralkyl group;
X represents an oxygen atom or a sulfur atom.

l

The present inventors have carried out various investigations to solve the above
problem and found that the novel 2-(N-cyanoimino)thiazolidin-4-one derivatives represented
by formula I have excellent blood triglyceride lowering and cholesterol lowering activities.
Thus the present invention was successfully established.

7
BEST MODE FOR CARRYINFG OUT THE INVENTION

"Salts" refers to low toxic salts derived from sodium, potassium, ammonia or organic
amines, for instance.

"Cy - C4 alkyl group" refers to methyl, ethyl, n-propyl, iso-propyl, n-butyl or
tert-butyl, .for instance.

"Cy - C4 alkoxy group" refers to methoxy, ethoxy, n-propoxy, iso-propoxy, n-butoxy
or tert-butoxy, for instance.

"halogen atom" refers to generally fluorine atom, chlorine atom, bromine atom or
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2-(N- Cyanonmmo) 5- [(E)-4-stylylbenzylldene]thlazohdm-4-one,
2-(N-Cyanoimino)-5-[(E)-4-(a-methylstylyl)benzylidene]thiazolidin-4-one;
2-(N-Cyanoimino)-S-[4-(benzyloxymethyl)benzylidene]thiazolidin—4-one;
2-(N-Cyanoimino)-5-[(E)-4-(b-methy]stylyl)benzylidene]thiazolidin-4-one;
2-(N-Cyanoimino)-5-[4-(3-phenylpropoxy)benzylidene]thiazolidin-4-6?1e;
2-('N-Cyanoimino)-S-[4-(4-chlorophenoxy)benzylidene]thiazolidin—4-one;
2-(N-Cyanoimino)—5-(4-phenylthiobenzy]idene)thiazolidin-4-one;
2-(N-Cyanoimino)-5-[(E)—4-(2-ﬂuorostylyl)benzylidene]thiazolidin—4-one;
2-(N-Cyanoimino)-5-[4-(2,5-dimethylphenoxy)benzylidene]thiazolidin-4-one;
2-(N-Cyanoimino)-5-(4-phenethyloxybenzylidene)thiazolidin-4-one;
2-(N-Cyanoimino)-S-[4-(2-phenylpropoxy)benzylidene]thiazolidin—4-one;
2-(N—Cyanoimino)—5-(3-phenethyloxybenzylidene)thiazolidin—4-one;
2-(N-Cyanoimino)-S-(4-benzyloxybenzylidene)thiazolidin—4-one;
2-(N-Cyanoimino)-5-[4-(S-chlorobenzoﬁ1ran-2-yl)benzylidene]thiazolidin-4-one;
2-(N-Cyanoimino)-5-[(E)-4—(4-methoxystylyl)benzylidene]thiazolidin—4-one;
Z-G\I-Cyanoimino)-s-(3-phenoxybenzylidene)thiazolidin—4-one;
2-(N-Cyanoimino)-5-[4-(l,3-benzodioxol-5-ylmethoxy)benzylidene]thiazolidin-4-one;
2-(N-Cyanoimino)—5-[4-(4-methylbenzyloxy)benzylidene]thiazolidin-4-one;
2-(N-Cyanoimino)-5-[4—(4-chlorobenzyloxy)benzylidene]thiazolidin—4-one;
2-(N-Cyanoimino)-5-[3-methoxy-(E)-4-stylylbenzylidene]thiazolidin-4-one;
2—(N-Cyanoimino)-S-(2-phenethyloxybenzylidene)thiazolidin—4-one;
2-(N-Cyanoimino)-5-(4-phenoxybenzylidene)thiazolidin—4-one;
2-(N-Cyanoimino)-5-[3-(benzyloxy)beni’ylidene]thiazolidin-4-one;
2-(N-Cyanoimino)-5-[4-(benzylthio)benzylidene]thiazoiidin-4-one;
2-(N-Cyanoimino)-5-(4-phenethylbenzylidene)thiazolidin-4-one;
2-(N-Cyanoimino)-5-[4-[2—(4-chlorophenyl)ethoxy]benzy]idene]tlﬁazolidin-4-one;
2-(N-Cyanoimino)-5-[1-[(E)-4~(4-methoxystylyl)phenyl]ethylidene]thiazolidin—4-one;
2-(N-Cyanoimino)-S-(4-benzyloxy-2,5-dimethylbenzylidene)thiazolidin-4—one;
2-(N-Cyanoimino)-5-[(E)-3-stylylbenzylidene]thiazolidin~4-one;

The compounds of the present invention are novel compounds not described in any
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wherein ring A represents a benzene ring, a condensed ring or a heterocyclic ring, each of
which may be substituted by one or more substituents selected from a straight or branched C,
- C4 alkyl group, a haloalkyl group, a halogen atom or -OR’;

R! represents a single bond, an oxygen atom, a sulfur atom, a methyne group, a straight
or branched C; - C4 alkylene or alkenylene group optionally substituted by a phenyl group,
R%-X, X-R®, X-R-X, RS-X-R%, -C(=0)-NR’- or -NR"-C(=0)-;

R? and R? are the same or different and each represents a hydrogen atom, a C; - C4 alky!
group, -OR®ora halogen atom;

R* represents a hydrogen atom or a C; - C4 alkyl group;

R’ represents a hydrogen atom or a C; - C4 alkyl group;

R® represents a straight or branched C; - C4 alkylene or alkenylene group;

R’ represents a hydrogen atom or a C, - Cy4 alkyl group;

R® represents a hydrogen aiom, a C; - C,4 alkyl group or an aralkyl group;

X represents an oxygen atom or a sulfur atom.

The reaction can be carried out in a suitable solvent such as ethanol, acetonitrile,
1,4-dioxane, N,N-dimethylformamide, dimethyl sulfoxide, pyridine, toluene, and xylene,
alternatively without employing a solvent, in the presence of ammonium acetate at a
temperature ranged from ambient temperature to 200°C, preferably from 70°C to 150°C, for
a period of time between 10 minutes to 19 hours, usually 20 minutes to 5 hours.

There are geometric isomers for the present. compounds, however, in solution,
reversible isomerization of C5-double bond of thiazolidine occurs very easily by the action of
light or heat.

The compounds of the present invention have excellent activities in lowering blood
triglyceride and cholesterol levels and are pharmaceutically useful as therapeutic agents for
prevention and/or treatment of hyperlipidemia and related complications.

The compounds of the present invention and pharmaceutically acceptable salts thereof
can be orally or parenterally administered either alone or preferably in the form of
appropriate pharmaceutical compositions such as tablets, powders, granules, capsules, syrups,
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~ P 9~ acetate in 100 mL of ethanol was heated for 2 hours under reflux. After cooling, ether was
added to the reaction mixture and the precipitated potassium salt of the title compound was
collected by filtration. To the rapidly stirring suspension of the salt in 50 mL of acetone, 5
mL of conc. hydrogen chloride was added dropwise and then 250 mL of water was added.
The precipitate was collected and dried under reduced pressure to yield the title compound.

The structural formula, yield, and the physical property of the compound are shown in
Table 1.

EXAMPLE 2 TO EXAMPLE 61

In substantially the same manner as in Example 1, the compounds shown in Table 1
were obtained.

Their structural formulas, yields, and physical properties are shown in Table 1.

Abbreviations used in Table 1 arej defined as follows:

Ex. Example

mp melting point

recryst solv  recrystallization solvent

-El-MS electron impact ionization mass spectroscopy
IR infrared spectroscopy

EA elemental analysis

'HNMR proton nuclear magnetic resonance spectra

s singlet
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PHARMACOLOGICAL EXAMPLES

EXAMPLE 63
Hypotriglyceridemic activity in fructose-induced hyperlipidemic rats

The compounds were tested for a hypotriglyceridemic activity in fructose-induced
hyperlipidemic rats in accordance with the method described in Nippon Yakurigaku Zasshi,
92 (3), 175-180 (1988). Sprague Dawley rats were divided into experimental groups with a
comparable mean body weight. 75% fructose solution as drinking water was given to the
animals for 7 days, while normal water was given to the intact groups ad libitum. buring the
experimental period the test compounds suspended in 3% gum arabic were given to the test
group orally once a day in a daily dose of 30 mg/kg. The vehicle solution was given to the
control group and the intact group. After 2 hours from the final administration, blood was
collected from the abdominal aorta under ether anesthesia, and levels of total cholesterol and
triglyceride in the serum were measured. The results are shown in Table 2. The reduction rate
(%) was calculated according to the follo;wing equation:

(measured triglyceride level in each treated group)
(measured triglyceride level in control group)

Reductionrate (%) = (1 100

Above experimental model is well known as a model of hypertriglicemia. As shown

in Table 2, the compounds of the present invention have a serum trigriceride reducing
activity.
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EXAMPLE 62 2- (N Cyanoi m no)-5-[ (E)-4-sigytyl benzyl i dene]thiazolidin-4-one
potassium salt: potassiumsalt of the conmpound of Exanpl e 1 The crude

product ( s._recryst ized.from 65%. to yield the
title conpouk%%g)srhgviw(gﬂﬁ%m’? VY &Y Fpuﬁtﬁse ‘93@85?‘@ idemic ratsm ~) ;. 3025,
2180, 1750, 1590, 1490 1420 1340, 1290, 1205 1180 960, 820, 745, 540
1H NVR ( DNVBG; : 7

PHARMAC(O_OC. *“Pﬁ% DT e b | Compoun giriglyserde, (o Redy
fructose-i ndExﬂdplle)lperl i pi dem4:7 rats The c elsowere testeshfor a
hypotrlglycegkgj,ﬁ czactlwty P3 ”“Ctose'“ﬁ;&%ﬁﬂgz perllplde rats in
accordance \Ng s met hod described in N uri gaku Zas , 92 (3),
175-180 (1988@MBlsSague Dawl ey®4 ats were d| ’F@@Rie%to exper i n@?tt al groups
with a conpaEaarthenlean body we4ypht. 75% fr ugE% eg@l ution as 4ginking water
was glventot( i mals for 7 ays whi |l e Ror ter was giyven to the

i ntact gr oup Qﬁpllﬁl bi tum Dur|8n t he expen%éaﬁ’tr@? %ﬁl’l od the #gest conpounds
suspended in %’5‘&% arabi ¢ wer@ gi ven to thexampe33roup oral 147 once a day

in a daily dEsample 830 ng/ kg. T4ér vehicle sojmtnl,p)@;;xvas given tg the control
group and thﬁ: {) group. Afjer 2 hours f %:?7“ nal adm nj stration,
ec

bl ood was co ed fromthe abdom nal aort et her ~anesthesi a, and
| evel s of toEXMmBl§dOesterol antP tri gl yceri dExample B® serum wer &7 neasur ed.
The results Exemplh(m/n in Tabl eg®2. The reductidmplé ahe % vvas cgj cul ated
according tog 5}? ~ ng equgdion: Reduct] on rag (%9 = _f~ ~y~de
| evrel in ea Pea ed group) 0 (neas<ue mﬁ?& ~i de IeveI6 n oonlm
group) Above %‘BBW I3ental nodedSis wel | knolkemple 45 nodel of
hypertrigli cExampleAd shown in J@ble 2, the g éltwls of the pggrsent
i nvention ha ‘gp $rumtr|gr|c i de redum actll 93 April,
2003 -14 Taln)g he hypotri gl yceri dem c ? n fruct ose i nduced
hyper | i pi de ampled 6 Conmpound T?4 gl yceri de (E&Maéll on) Conpou6d
Tri gl yceri de Ekampleddct i on) Exanpf e 147Exanpl Exag)ﬁégzanpl e 267Exgenpl e
2148Exanpl e FQ4ExRMR € 2265Exa§rg)l e 442Exarrp| 646Exarrp| e 684Exarrp| e
2836Exanpl E-T60Lxanpte A s .
41Exanpl e 1039BEXa
4367Exanpl e 1355Exanp|e 4543Exanpl e 1436Exanpl e 4769Exanpl e 1547Exanpl e
4939Exanpl e 1654Exanpl e 5167Exanpl e 1737Exanpl e 5244Exanpl e 1938 At a dose
of 30 ng/ kg p.o. Exanple 64 Lipid |owering effects in high cholesterol-fed
hanst ers Theamplepédunds were tested for lipid | owering effects in high
chol est er ol .S i ccof. i t.h e nmet hod described in Jpn
Phar macol Ther%ﬂ;?ﬁ?gﬁéggegﬁs %g@&%‘g f?‘i%@gs‘mstm e Syrian hamsters were
fed the high chol esterol diet supplenmented with 1% chol esterol and 10%
coconut oil for n | ect ed
from the oy bi ta’]rlfl  oapotnd ggﬁgéﬁﬁ%fg?%g?ﬂ% ’léé gp&l&%?egteg@fﬁewgp
chol est er ol §cgQd nn%a\ylthré&sme&md deseribed iimdps Pharmacali 'I?hed,eZB (sappl @pumsmmsas
to have a Qo I I h

as mrmhh eSﬁﬁﬂnhén?&%'g %}8 168 thd Rlen! &% géstmt et gﬁ%nfeg ?Jﬁge@{j

brate re aamni s

th
ang t: ﬁgp Sgﬁtf’é%er%ﬁé#@)ll@r@ wasomyt\aih ferBt weekso Befere drug padmlaistryumnddo@d oheag
for 7 dayscolleced fioRethel cabitat h@h&tﬁt;ﬁéﬂs uﬂﬂ&tetﬁe?ﬁﬁjésﬂﬁsnﬁu}ﬂ d &gﬁﬁ Yot rc(?lB fg‘ol

animls weye fed nornal hour s mnis
bl ood was %X?H‘tét,st'eﬁaswdcﬁ‘m%@ ‘Hﬁfﬁﬂl\é edaﬁEP £'RUPS W &l to have est)mmfhblamban

trigl ycer i ti¢al lchulebterol fevieh eTHeeddd &@ﬂ@lo@éﬁtcﬂﬁﬁé B&H &iﬁdt Q‘é
The result§, A e sho%ritedrl 6§I : e redycti op rate s cal cu
accor ding U8 dgunisirated t9 4 grg@st the vehiglersg ‘E’QB&W#SOEWCH-FQ thmntrat STO(U%
_ (meas |<wﬂy lonpe d davvk; h7i daseanmtet llﬁghlgﬁl ciblesterol Gﬁt} ifecinp dlhta]gt gxdu iy
|n oonr no i cat.es e cqnpoynd, o
has pot ent 7{5 f%é) R‘)?"?dbei #h“s)ées hﬁt eé'lag ginisteation, @P%B’F?G@Wﬁﬂ
and it is btblcgrdacf pwicture, aih theb evtalf chivlatesol dmbiriglyteridé l@rls B tHehsenemWerend
of Exanpl ege é@zﬂ% 0 ﬁ,{,‘e t§ ium lipid levels in high cholesterol-fed
hanst er s Co oun zari o aeEorﬁfS Btd of Exanpl e 1ActivityTotal chol esterol
Tri gl yceri deTotEhe tseltseare showiin Gable ar Thiefadsatiotbried®s)twasrdatculdted according to
Reducti on) *( % Reduction) -- (% Reduction) 15 ng/ kg- -266030 ng/ kg-5
-21256260 ng/ kg-0 -182969120 nma/ kR0 164180 *: A m nus quantity represents
the rate of increase. EXAMPLE 65 Lipid lowering effects in high

chol esterol -fed hansters The conmpounds of the present invention were
evaI uated for seI ectlng nor e effectlve I|p|d Iowerlng act|V|t|es |n the
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4. Novel 2-(N-cyanoi m no)thiazolidin-4-one derivatives or a
pharmaceutically acceptable salt or solvate thereof 3cummikiRf@3to claimi,
wherein R represents a nethyne group or 1& strai ght or-branched Cl1- C4

al kyl ene or al kenyl ene group optionally substituted by a phenyl group. 5.
Novel 2-(N-cyanoi m no)thiazolidin-4-one derivatives or a pharnmaceutically
accept abl e sa{t or solvate thereof according to claiml1l, wherein R

r epr esent thedpllgwingequatiodin or a sul fur atom 6. - Novel

2- (N-cyanoi m no) t hi azol i di n-4-one derivatives or a pharmaceutically
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