EP' 0193256 Bl Descri‘ption This invention relates to novel thiazolidinedione
derivatives, a nethod of preparing them and anti di abeti c agents contai ni ng
same, which is utilized in the field of nedicines. 5 A variety of

bi guani'de and sul fonylurea derivatives have been used clinically as

antidi abetic agents. However, thgpbigp993i256 B1ic nowscarcely used, because
.t hey te\r}g“éé) ause lactic aci dosi s, and use of the sulfonyl ureas, though
.they ha ' Ag hypogl ycenic activiti es, requires sufficient precaution,
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© synt hesi coetbouads, lavesver hip@unotifet bden plit ta peactivat use CAatthexpadons, d binsutfitied activities er/and
- abov &fnedi isprinvs doxicitids |wtbecnmtlofledmexam ned pat ent applicati ons and have
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.side react mg%msahen@hmhwsﬁuentlon rel[ates to: 1. A conpound of the
formul a: 23. Aeompowitofnmecioroga:cal | y acceptable salt thereof. 35 2. an
- antidi abetic agent, which contains as the effective conponent a conpound of
"t he fgrnula (1) or a pharnmgeekQgically acceptable salt thereof, and 3. a
met hdd of preparing a G @ the formula (1) or a Warmacol ogically
{

—-acceptabl e salt thereof, onprises ol ¥ZI ng agzonpound of the
formula: 40 [err] 50 The confY t he above formnul a
(1) include, specifically stating, the fo ing o es. NH

~ 5-[4-%2-(3-ethyl -2-pyridyl)ethoxyl benzyl]-2, 4-t hi azelidi nedi one,
5-[4-[2-(4-ethyl-2-pyridyl)ethoxy] benzyll -2, 4-thi azof)i di nedi one,
'5-14-[2-(5-ethyl-2-pyridyl)ethoxy] benzyl]-2, 4-thi azoBi di nedi one,

.. = pharmacologically acceptable salt thereof.
35 2. an antidiabetic agent, which contains as the effective component a compound of the formula (I} or a
pharmacologically acceptable salt thereof, and
3. a method of preparing a compound of the formula (i) or a pharmacologically acceptable salt thereof,
which comprises hydrolyzing a compound of the formula:

—~ Czﬂsﬂ ¢ X
N cﬂ,ch,-o—@—cu.-l-—{ |
yy; . : S NH : - m
NH .
50 The compounds representable bv the above formula (1) include, specifically stating, the followmg ones.

5-{4-[2-(3-ethyi-2-pyridyl)ethoxylbenzyl]-2,4-thiazclidinedione,
5-{4-{2-{4-athyi-2-pyridyllethoxy]benzyi}-2,4-thiazolidinediones,
5-{4-[2-(S-ethyl-2-pyridyl}ethoxy]benzyl]-2,4-thiazolidinedione,
5-(4-{2-(6-ethyl-2-pyridyl)ethoxy]benzyl]-2,4-thiazolidinedione,
55 The compound (I) of this invention contains both basic nitrogen and acid nitrogen in its molecule, and
it can be led to a pharmacologically acceptable salt when desired, by using a suitable acid or base.

Such acid salts are sxemplified by mineral salts {e.g. hydrochloric'y, hydrobromide, sulfste, etc.),
organic acid salts (e.g. succinate, maleate, fumarate, malate, tartrate, etu. and sulfonates {e.g. methane-
sulfonate, benzenesulfonate, toluenesulfonate, etc.). Such basic saits are exemplified by alkali metal saits

60 e.g. sodium sait, potassium salt, aikaline earth- metal saits, e.g. calcium salt, etc. All of these saits can be
prepared by per se known means.

The compound (I} of this invention or a pharmacologically acceptable sait thereof exhibits blood-
glucose and blood-lipid lowering action with lowsr toxicity, which can be used asitisorin admixture with a

per seknown' pharmacologically acceptable carrier, excipientor filler as an antidiabetic agent for mammals
65 including man.



5-14[ 2; (6- et hyl'- 2- pyri.dyl ) et hoxy] benzyl ] - 2, 4-t hi azol | di nedi one, 55 The
conpound (1) of this invention contains both basic nitrogen and acid
nitrogen in its nolecule, and it can be led to a pharmacologically —
accept abl e ;sal t ;when desired, by usrng a suitable acid or base. Such acid
salts are exenplified by mneral BRI s1Q%2§6 I@/‘Urochl oric) hydrobronide,
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nal ate, t@iklbobspsbles)C (Powdsts ferally as injections,
benzenes gupgusitbitas, m&wwowr ﬁd}ﬁiaisﬁaudﬁtts aa aauﬁt,bs. fwegras cs-abaxgaageﬁia{' weightl
by al kal idapsind|patateraly ©®1-—a0 thg/kg bty Weight/day, ghes daily at divideldtinto 2-4aimesa veesak! h
net al fsal t s The compesmdciepresentdd by Mecabqkblmmlouddewe@alformu&aw el pharmacaiepi
per se kﬁsmtqwamts t*meofdb ipaftey qoflectivgly t’ﬁP’Sedl oy t¢woyﬁd Aﬂ"l can be prepared
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excr pi entcmarnc ¢id, Dydrdbrorriic &Y, k@lﬁﬁbﬁénﬂ @t@maa‘zeﬁt rSr esirdilﬁ wgsmrrhe
EP 0193256acBdn filne is005--20 lded.i ¢ agent is usually admnistered orally as
tabl ets, capbeospound il andipharmacdlogicalip accbptablesak thereof peadycad asmenti g can be

“granul es 'sqlﬁt?,d ar@rm"ﬁwemmgﬂwl maenscHeeas cpmeemteﬂenmyctma fprry%ﬂ 486% chromato-
'suppoé‘itcﬂ' eIIets etc. strat nto
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-body melg once daily or divided into 2-4 tinmes a week. 5 The
~.conmpound represented by the above nention eneral formula (1) and
phar n&col ogi cal |y acceptabl e salts theF N naf tidh col | ectively

~referred to as " Conpound ( can be pre d by subjecting a conpound
‘represented by the geffe® OJ la (11 T0 hAydrol ysis. This reaction
_proceeds advant ageously in aNpr Q?E:HSGH vent by enploying a mneral acid.

- The sglvent is exenplified Qyyalc hof s (e.g. methanol, ethanol, propano
but anol , isobutanol, 2- nethoxyethanol etc.), dlnethylsquOX|de to
“sul fol ane, di oxane, tetrah uran, dlnethoxyethane etc., and the m neral
‘acid is exenplified b hIorrc aci d, hydrobromc acrd sul furic
-acid, etc. The reactlon ure range on12 err] The reaction
time 99 0.5-20 hours. The conpoLad.CH-0 o =N og cally acceptabl e
.salt thereof produced as nentloned above ‘be isolated and purified by

.-conventional means such as concent¥at i on, ext raction, recrystallization,
chromato- 15 graphy, etc. The compound represented by the above- ment i oned
. general formula (11) can bg=pr@duced by the follow ng reactions: [err] so

(wherein R stands for W r ntlor | ower al ]. 1) NaNOyHBr
: CH,CH—0 NH, N
2) CH,=CHCOOR  (Vil}
v
40
—
45 cu,cn,—o-@-cnzcncooa thiourea , ()
(vl

so (wherein R stands for hydrogen or lower alkyl).
The lower alky! group represented by R is exemplified by {C,_,) ones such as methyl, ethyl, propyl,
isopropyl and butyl.
oo Tha reaction for producing compound {V} from compound (ill) and compound {iV} is conducted in the
presence of, for example, sodium hydride. This reaction can be carried out in a solvent e.g. dimethyi-
s5 formamide and tetrahydrofuran at a tempersture ranging from —10°C to 30°C. The reaction from
compound {V) to compound {V1} can easily be conducted by conventional catalytic reduction employing,
for example, palladlum-carbon as the catalyst. Compound (V1) may be isolated as the pure product or can
be subjected to the subsequent reaction step without isolation and pur ‘cation. Compound (Vill) can be
produced by subjecting compound (VI) to diazotization in the presei.ce of an aqueous solution of
so  hydrobromic acid, then allowing the resuitant to react with acrylic acid or its lower alkyl ester (VIl) in the
presence of a copper catalyst e.g. cuprous oxide, cupric oxide, cuprous chloride, cupric chloride, cuprous
bromide, cupric bromide, etc. (Meerwein arylation). Compound (VIll}) can be purified by e.g.
chromatography, and subjected to the subsequent reaction without: isolation or purification.
Compound (Vill) is then allowed to react with thiourea to give compound (ll). This reaction is carried
65 out usually in alcohols {e.g. methanol, ethanoi propanol, butanol, isobutanol, 2-methoxyethanol, etc)
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@he: | ower al kyl' group.represented by Ris exenplified by [err] ones such as
Fet hyl , ethyl, propyl, isopropyl and butyl. The reaction for producing
gonpound (V) from conpound (I11) and conmpound (1V) is conducted in the
Hresente of, for exanple, sodium hydride. This reaction can be carried out
#n a solvent e.g. dinethyl- 55 formam de and tetrahydrofuran at a

enperature ranging from[err] to [ gEp] gi{g3ramEtgpn from conpound 1V) to
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responsirve curves for .bl ood glucose and plasma TG | owering activity, the
effective dose of each test conpound in 25% decrease fromthe control val ue
was cal cul ated as the value of [err] (ng/kg/day). The results are shown in
Table T. 20 2. Lipid lowering activity in rats Male Sprague-Dawl ey rats (7
‘weeks old, 5 rats/group) were maintained on the | aboratory chow (CE-2

CLEA, Japan) with free access t EPaper93 256 | test conpounds (at three
dosage | evel s) suspended in 5% gum arabi c solution were forcedly

adm nistered to the animals orally for 4 days. Blood sanples were taken 25
fromthe tail vein on the 5th day. Plasma TG was determ ned using a
commercially available assay kit, Ceantech TGS (latron). Based on
dose-responsive curves for lipid |lowering activity, the effective dose of
-each test conpound in 25% decrease fromthe control value was cal cul ated as
‘the value of [err] er/kq/ day). The results are shown in Tahle 1 20 3.

"Two-week toxicity s udh/ ratjs Male gnd femal e Sprague-Dawl ey rats (5 :
‘weeks old, 5 rat s/group)6 w-;rcg mai Qt ai fed on the | gphoratory chow (CE-2 CLEA
Japan) with free accesp watler . ?AII t he §est conBounds s pended #n 5%
‘gum ar abi ¢ sol utionf we grcgdly adnijni stdred orafly to the ani mals for 2
weeks once dailvy. e dgs'g ound. €
animals were sacriflicefSi® [aBdut 20 hours @f fastigg after ¢ ermnatjon of
35 the two-week adnj#iftratfio bylvmt ravvf'hg bl ooﬁ sanpl egfromth«é
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carried out using n2§autoanet| (o co nte@ The ddta®repr&ent % i®crease
‘ot decrease from thedcpnt?dl Jal ué n- drd‘g treated) as shown in Table 1.
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EP .0193 256 Bl'In Table 1, Conpound (1) is a conpound under the coverage of
‘the priesent invention, conpounds (a) and (b) are known conpounds concretely
- referred to in the .Japanese unexan ned Patent Publication No. 22636/ 1980.
Wil e conmppunds, (c), (d) and (e) are not concretely referred to in the
above-nenti oned patent 5 publication they are cited for conparison, since
‘they are simlar to conpoun 38¢ Bgvention in their chem cal
~structures. As is apparent f on1t e experlnental results given in Table 1,
- Conmpound (I) of this invention is superior to the conpounds (a), (c), d)
and (e) and conparable to the conpound (b) in hypoglycem c and
-hypol i pidem c activities, while showng extrenely |ow toxicity as conpared
with the conpounds (a), (b), (d) and (e). Such an effect as above caused by
“the introduction of an ethyl group is quite 10 unexpect ed. Thus, conpound
(1) of the pyesent invention exhibits excellent hypoglycem c and
-.hypolifﬁdenic activities, and little toxicity to internal organs and bl ood
- even by continuous adm nistr op 101 aJlong pertrod of tinme. Therefor,

. conmpound (I) of value as a tare-r;[;eua‘.lq>+ geng for pe 11 di abetes

- acconpani ed by obesity or hyperl| @ ijn n@mal s § ncl uding man. 15

- Exanple 1 a) To a solution off 2-{ 2 &t -2-dyridyl)ethanol (53.0 g) and
~4-fluoronitrobenzene (47.0 g)|in dded portionw se under’
i ce-cool i ng 60@6sodiun1hydridrajn= I| ©16. 0Rg) . m xture was stirred
~under ice-cooling for one houf®then et'roonﬁtenper ture for 30 m nutes,
~poured into water and extractleg W th jetHer. The ether |ayer was washed with
“water and dried [err] The soljen s<§ apogated of f to 20 give
,43&3;[5-ethyl-2;pyridyI)ethoxy%h tals (62.0 g, 62.99%.
.Recrystallization from ether-| Bekan® prisnms, mp. [err] b) A
solution of 4-[2-(5-ethyl-2-p gi zene (60.0 g) in

hy

met hanol (500 m ) was hydroge ure under one
~atnospheric pressure in the pfg 0% wet, 6.0 g). The
catal yst was renoved by filtr Sian an was concentrated under
"reduced 25 pressure. The resj@&upl DI d in acetone (500
"nl)-nmet hanol (200op1 ) E To t hel so| uta
(152 g). The ni xt UNg”Wa§ cool ed, | t 03 vhi
"NaNO2 (17.3 g) in water ) At &
“whol e m xture was sy dat [erf] & then nethyl acrylate
(112 g) was added tfsereto and|l the te ‘faised to [err] Cuprous
oxide (2.0 g). mas agdded to the n} xture ijn snall portions with vigorous
stirring. The E&act on 30 mKture wasgsjtirried untjl nitrogen gas evol ution
ceased, which Yent r at ejd hder ré uced pressure. The concentrate was

47% HBr aqueous sol ution
dropwi se a sol ution of
t higher than [err]. The

S

made al kaline Wtk pcent r at a.aqueou amoni a, and extracted with ethy
-acetate. The ethyl fcetate | ‘was shed@u th water and dried [err]. The
sol vent was evapor%Ied off to Ieave g
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met hyl  2-bronmp-3-{4-[ 2- (5- et hyl - 2- pyri dyl ) et hoxyl phenyl ) pr opi onate as a
crude oil (74.09 g, 85.7%. IR (neat) [err]: 1735. NMR [err] (ppmin e[rr]:
1.21 (3H, t, J:7), 2.60 (2H, g, J=7), 3.0-3.6 (4H, m, 3.66 (3H, s), [err]
(2H, t; J=7%), 4.3 (1H, m, 6.7-7.5 (6H, m, 8.35 (1H, d, J=2). c) A mxture
of the crude oil

2-brono-3-(4-[2-(5-ethyl-2-pyri dyEPet%E!%’l%ﬁﬁn?ﬂ)propl onate (73.0 9g)

obtained i Pyadillh RlpGRubd fly i€ 2 Smpia i s eloth Blorf Mot AWMpolrmft
) s st e G e A e e
.concentr aj vaeoer UCE pressure, and the concentrate was neutralized

with a sat urwm&dcmﬁ@ (c5,0ld) bhd Ke) Gire &adcamdtwl Fef¢reddCr iR aRé taBovetrentiohed) patent
wer e aédepublicdtion, Wiy are 2iddd fot ()onmadsaat kince t(: mhjllar tdlcempiroiddl) pf thisimventiersin their

st irred f@wmi@l strusturess As {3 appadent ffp ¢| yésufts given in Table 1, Compound (i} of this
ri dy e 'E‘ ﬁ% r ¢ o th«n qvamu-e 1”1 ) ﬁ ﬁéewdcqo aP's dh% P°°nd (b) 'n
523, 0%~ Mggfmrg w ‘|'° F'as E&’ 2
( decorg. )U flg( t en n eII po
' 5 ﬁbia n d I éﬁ’to ter bﬂ%nﬁtﬁuous admlmstranon

4-(2- etl p&qaydfl thid. rRdrefox dokrpaand My &Vamerua Ambdapamlangdumomwp(ezedﬁbges
--| n 2N HCI adc@@panied by atsesityedr hyperdipdroin irSmaoats. indindingsmb.ent was evapor at ed of f
under reduced pressure and the re5| due vvas neutralized with a saturat ed

aqueou? sol u SOdI um arb 1 Th %:?‘ st al sn} %
5‘9‘!}% I ) n { i
fg r7 051%D|V\|,:m % a§§P P% egzgg e-coo §'P§3§, dlurqn l:gdr z‘l:r%:/{ l ‘HQ%B %& %ﬁgj I\:;}agg reg
at room temperature for 30 minutes, poured into water and extracte
~ethyl - 2- pylth deﬁlaa ert. &mﬁl 'R iy v 0.)2FheGRIveRt Vil avaRRSt £ 6ff to
(205 » 9§w9%[z-(smtw-z{pqm\]neﬁbwrﬁfrbndnzmsms&lé (82.0 (g5 62.3% CRbergstaliZatién! from; etikdr-
'5.66; N. Hex@te ghoicotbriess prisths,/0,p. 53—8’G8; N, 8.01. 55 e) To a suspen5| on of

5-{4-[2-(5- el!’h@!I soi_m 9r¢f IZytéieﬂukgrptrmugxh wlzmmbpmeaz d60.Qiigh daj i rostka

- met hanol s‘ %"Eh °fﬁﬁ°§s'§‘v6?ﬁdfﬂ e ‘Pf&ﬁb?heéz%ig?ﬁf@ uce d'
to rrakg a %6 :g

“ether to {is °é§i'°'£’ thﬁf’i e ‘f°dL,$mwee~és% s 35 ﬁ% am,.@ uut.ogiﬂ

_recr yst aI Nhﬂoﬂﬂ gs &afu?a ﬂmﬂihé fla I THE WhABle n‘ﬁ:& life viis stirred at 5°C
5- {4- [ 2- ( fore20 myihutées, pheni .ﬂgth\)l et:nlvlixé/(h 9)2wdsladded! thefetar thel tefvipdirature was raised to 38°C.
col or | essCuprpus akide (2206) wes adtied 39¢he mixpure FESmaAbE@igrdcwtinyiggrouhtisring: (The reaction
anal yss ﬂwu'[:e'qul]s"m ¥ nigogees pvolutionsegsed, whichywanyongayirpiad urder ggucest pregsure..
"5.07: N, i: te was made alkaline with concentrated aqueous ammonia, and extracted with ethyl acétate.
. hyl acetate layer was washed with water and dried (MgSO,). The solvent was evaporated off to leave
methyl 2-bromo-3-{4-[2-{5-ethyl-2-pyridyl)ethoxy]lphenyl}propionate as a crude oil (74.09 g, 85.7%). IR
'neat) cm™': 1735. NMR 3 {ppm in CDCly: 1.21 (3H, t, J=7), 2.60 (2H, g, J=7), 3.0—3.6 {4H, m), 3.66 (3H, s),
- w0 (2H, t, J=7}, 4.3 (1H, m), 6.7—12.5 (6H, m), 8.35 (1H, d, J=2).
¢} A mixture of the crude oil 2-bromo-3-{4-[2-{5-ethyi-2-pyridyl}ethoxy]lphenyl}propionate {73.0 g)
obtained in b) thiourea {14.2 g}, sodium acetate {15.3 g) and ethanol (500 ml) was stirred for 3 hours under
reflux. The reaction mixture was concentratead under reduced pressure, and the concentrate was
] neutralized with a saturated aqueous solution of sodium hydrogencarbonate, to which were added water .
W 40 (200 ml) and ether (100 mi). The whole mixture was stirred for 10 minutes to yield 5-{4-[2-(5-ethyl-2-
pyndyl)ethoxvlbenzyl}-z—lm|no-4-th|azolndmone as crystals (0.3 g, 523.0%). Recrystallization from
methanol gave colorless prisms, m.p. 187—188°C (decomp.).
Elementatl analysis for C,gH,;N30,S
Caled: C, 64.20; H,5.95; N, 11.82,
45 Found: C, 64.20; H,5.84; N, 11.73.

d) A solution of 5-{4-[2-{5-ethyl-2-pyridyl)ethoxy]benzyl}-2-imino-4-thiazolidinone {23.5 g) in 2N HCI
(200 mi) was refluxed for 6 hours. The solvent was evaporated off under reduced pressure, and the residue
was neutralizec with a saturated aqueous solution of sodium hydrogencarbonate. The crystals {23.5 g,
so  97.5%) which precipitated were collected by filtration and recrystallized from DMF—H,0 to give 5-{4-[2-(5-
ethyl-2-pyridyl)ethoxylbenzyl}-2,4-thiazolidinedione as colorless needles {20.5 3, 36. 9%), m.p. 183—184°C.
Elemental analysis for CygH2oN.05S
Caled: C,64.02; H,5.66; N, 7.86.
Found: C, 63.70; H, 5.88; N, 8.01.
55
e} To a suspension of 5-{4-{2-(5-ethy|-2—pyridvl)athoxy]benzyl}-2 4-thiazolidinedione {356 mg) in
methanol (10 ml) was added 28% sodium methylate/methanol solution (0.2 g} to make a solution. This
solution was concentrated and diluted with ethyl ether to yield crystal:
The crystals were collected by filtration and recrystallized from met..anol-ethanol to give the sodlum-
60 salt of 5-{4-{2-(S-ethyl-2-pyridyl)ethoxylbenzyl}-2,4-thiazolidinedione as colorless crystals {298 mg, 78.8%),
m.p. 262-263°C {decomp.).
Elemental analysis for C,oH,sN,0,SNa
Caled: C, 60.31; H,5.08; N, 7.40.
Found: C, 60.20; H,5.07; N, 7.52.
65



g

EP* 0 193.256 BI Exanpl.e 2 (1) o -
5-{4-2-(5-ethyl-2- pyrldyl)ethoxy]benzyl) 2,4-thiazolidinedione 100g 5

(2) Lactose . 509 (3)
Cornstarch., . 15 g (4)

Car boxynet hyl cel |l ul ose cal ci um 44 g 10 (5)
Magnesi um st ear at e EP 0 193 256 B1 1g 210 g The

‘whol e amobunts of (1), (2) and (3) andgg #f (4) were kneaded with water
.and dried in vacuo, followed by granufatlon Wth the resultant granules
were nixed 14 o) & {4(id]s-athl-2dpytidyethoRy]béri)-2/achivivatiigedidnet Ur e wasidoapl et ed
with a tableting machine to give 1000 tablets 8 nmin dianeter and each
cont &i ni ng 100(2)(1:;-3998( 1). Reference Exanple 1 The conpounds |ist®d in Table

2 were prepare in accordance with Exanple 1-a). 25

TABLE-274 [err Fpgtarch np Recrystalizati on ¥l vent
yield [®rr] 4) Car yl acet at e- hexane 62. 9%,’%‘5 [err]
[errip @ ce“tﬁ/"f"]"%'é‘é't“a'!"é‘?sﬁéi'gﬁ@ 57.3% [err] [err]

et hyl acet at e- (B}>(admesium stbdrat?0 Ref erence Exanple 2 I n accordance v th
"Exanple 1-b). the foll ow ng conpounds were prepared. Methyl
2-brono- 3-{4-[2-(3-net hyl - 2-pyridyl ) et hoxy] phenyl ) propi onate; IR (Neat)
[err], 1735. NVR [err](ppr’r) ine[rr] 2 34(3H, s), 3.10(1H,dd ,J=AW%nd 7),

i i SR Y %gg Alerded o g o e

2-Bro mD raau rn nﬁrﬁm diirhbterén diYdining
ester; hﬁbuémbkwu) [err] 1735. NWR [ err |n [err] 2.30 (3H, s), 3.10
(1K_dd, J=14 and 7), 26 (3H t, J 7) 3 37 (1H, dd, J=14 and 7), 3.67
"(3H, s). 4.30 (3H, t, - 7. Reder¢me Exampple 137 (1H. d. J- 6) 50

' Ref er ence 'E)@aqqmp@u@smsggprm{rq%z were prepared in accordance with Example 1-a

“4-[2-(5-met hyl - 2-pyridyl) et hoxyl ni trobenzene (15.0 g) in nmethanol 1150 m)
was ssubj ected to catal ytic reduction UWABLE 21 at nospheric pressure |n t he
~presence of 10% Pd-C (50% wet, 2.0 g) The

/) CH.CH0 NO,
30 RZ N
R mp Recrystalization solvent yield
3-CH; 116—117°C ethyl acetate-hexane 62.9%
* 4-CH, 73—74°C othyl acetate-hexane | 67.3%
5-CH, 97—98°C ethyl acetate-hexane : 72.3%
\/('Q Reference Example 2 A

In accordance with Example 1-b), the following compounds were prepared.
Methyl 2-bromo-3-{4-{2-(3-methyl-2-pyridyl)ethoxylphenyl}propionate; IR (Neat) cm™: 1735. NMR
3(ppm) in CDCly: 2.34 {3H, s), 3.10 (1H, dd, J=14 and 7), 3.25 {2H, t, J=6), 3.38 (1H, dd, J=14 and 7), 3.67 {3H,
45 s),4.29 (1H, t, J=7), 4.37 (2H, t, J=6), 6.8—7.5 (6H, m), 8.35 {1H, dd, J=5 and 2).
2-Bromo-3-{4-[2-{4-methyl-2-pyridyl)ethoxy]phenyl) propionic acid methyl ester; IR {Neat) cm™': 1735.
NMR 5(ppm} in CDCl,: 2.30 (3H, s), 3.10 {(1H, dd, J=14 and 7), 3.26 (3H, t, J=7), 3.37 (1H, dd, J=14 and 7),
3.67 (3H, s), 4.30 (3R, t, J=7), 6.7—7.36 (6H, m), 8.37 (1H, d, J=6).

50 Reference Example 3 - )

A solution of 4—[2—(5—mathvl-2-pyridyi)ethoxy}nmobenzene {15.0 g) in methanot /150 mf) was subjected
to catalytic reduction under 1 atmospheric pressure in the presence of 10% Pd-C (50% wet, 2.0 g). The
catalyst was filtered off, and the filtrate was concentrated to give 4-[2-(5-methyl-2-pyﬂdyl)ethoxvlamIme as
crystals (12.3 g, 92.5%). Recrystallization from ethy! acetate-hexane gave colorless prisms m.p. 74—75°C.

55 Elemental analysis for C,,H,sN,0:
Caled: C,73.66; H,7.08; N, 12.27.
Found: C,73.84; H,7.17; N, 12.06.

Reference Example 4
60 To a mixture of 4»[2»(5-methyl-2—pyndyl)athoxy]amlme {12.0 g}, 47% aqueous HBr solution (36.5 g) and
methanol (40 mi)-acetone (80 mi) was added dropwise a solution of NaNo, {4.0 g) in water (10 ml}at 5°C or
below. The whole mixture was stirred at 5°C for 20 minutes, then methyl acrylate (27.0 g) was added thereto
and the temperature was raised to 38°C. Cuprous oxide (1.0-g) was added to the mixture in small portions
with vigorous stirring. After nitrogen gas evolution had ceased, the reaction mixture was concentrated
65 under reduced pressure. The concentrate was muade alkaline wrth concentrated aqueous ammonia and



cat.al yst, was filtered. off,

4-[ 2- ('5- net hyl

Recrystal lization from ethyl
. El enental
Found: C, 73.84; H, 7.

[err] b5
012, 27.

anal ysis for
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mxture of 4-[2-(5- rrethyl 2-pyr BRI Oétﬂ%ﬂﬁﬁaﬂﬂlne (12 0 g),
HBr sol ution (36 5

(27.0
oxi deg (
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and the filtrate was concentrated to give
-2-pyridyl)ethoxylaniline as.crystals (12.3 g, 92.5%.
acet at e- hexane gave col orless prisns mp.
[err] Calcd: C, 73.66; H, 7.06;
N, 12.06. Reference Exanple 4 60

N,
To a

47% aqueous

‘Wi%setﬁw d@éiate layer
oﬂ%: G fnbth@r2-B26in6:8+{4-
sa@,smtnarnmm)t&nrl' 1285. MR e
29/(2H, 1S 61, 2B8EH, ddoJ £ Eranfl 7859 Gls

@d(ﬂpt Ube), Bi7>t715r (6H,i m), 88&ITH, polt2.ons wi t h vi gorous
the reaction m xture was

concept-rated 65 under reduced pr cReferprce Exprapie §n centg%ﬁm was qade al kaline
Wi th conceFhe compguadsisteddn Eﬁ‘h\‘i)?ll“"a"’aﬁfﬁ”"’d ipacepidppcaWith EXamRIe 1L o wi t h
~concentrated aqueous anmoni a and ext Rj with ethyl acetate. The ethyl

—acet df

e layer was washed with water an

gdl‘l

ed [err].

'3-CH3

30

30

o
R mp Recry_staliiation s;o_lvé’nt yield
45 . -
3-CH, 210—211°C DMF-water 65.7%
4-CH, 176—179°C chloroform-methanol 753% |
50

i)

Reference Example 6

TABLE 4

A 3 0
R/ +—N s N

Y

The compounds listed in Table 4 were prepared in accordance with Example 1-d).

The sol vent was

~evaporated off to | eave nethyl ,2-brono- 3- o)

[ 2- (5- net hyl - 2- pyrldyl)etho a ude oil (17.5g
,87.5%9. IR (Neat) e[rr]: |n[err 2.27 (3H, s), 3.10

(1H, wd, J=14 and 7), 3. 2R = 724 and 7),3.66 (3H,

5 9), 429(2H t, J=6), 432(1H t, J7), 6.7-7. H m, 8.34 (1H, d,
J:'2). Ref erence Exanple 5 The conpounds listed in T |I_Ie 3 were prepared in

accordance with Exanple 1-c). 10

'ZTA%OB [err] NER Fp—deeorp)

"Recrystalizatipn s® vent] mpddegompir ] Recrv{ta!nt]on solvent Vle|d

chl or of or m net amrot 55%25 _ r]

et hanol Hy 4823907:2PLF | °'1“§P?°[m'l'“°thal"°' chl o?%&%rmmat hanol
58.2% - 30 ' o ef erence Eka 6 The
conpo®nds i st ¢d f"r?HTabI e 49385181 prep rpd'ﬁeﬁ'agéjmr dance w f%ﬁﬁm,e 1-d).

~TABLE 4 [err] R s5-CH, 203P-204°C cHierefoyminedthanat i ofy sesewnt | yiel d

[ et DMF—wat-ef 65— 7%

Reference Example 7

55

65

A mixture of 2-|m|ncrs-{4—[2-(5—methyl-2-pyridyl)ethoxy]benzyl)-tl—thlazolidmone (8.0 g), 2N HCI (80
ml) and ethanol (80 ml) was refluxed for. 16 hours: The reaction solution was neutralized with a saturated
aqueous solution of sodium hvdrogencarbonate to yield crystals. The crystals were collected by filtration
and recrystallized from ethanol to give 5-(4a[2-(5-methyl-2-pyr|dyl)ethoxylbenzyl}-z /4-thiazolidinedione as
colorless prisms {7.0 g, 87.5%), m.p. 192—193°C.
Elemental analysis for C,4H;4N.0;:
Caled: C, 63.14; H,5.30; N, 8.18,
Found: C, 63.22; H,5.40; N, 8.11,



[err] .. [er'r] s chl or of or m net hanol 75. 3% so Reference
- Exanpl'e 7 A m xture of

2-im no-5-{4-[2-(5-.nmethyl -2-pyridyl)ethoxy] benzyl)-4-t
g), 2N HCO (80 ni) and ethanol (80 m) was refl uxed foa Hm:lml gj“
reaction solution was neutralized with a saturated aqu

- sodi um hydr ogencarbonate to VEPI 0 t93256 B1The crystals were coll ect ed by

'f5I izr‘?';hlg&'?éf ﬁg‘;}gﬂzﬁ'&i St ak%?ﬁ%%)'ﬁgﬁfé ﬁi glz\(;lei di nedi one as -
~colorle SA%Q“?%"#“%@B“&% 5%, mp. [err] Elenental analysis for [err]

ints et L v b R R

Cal cd: 8.18. Found: C, 63.22; H, 5.40; N, 8.11. 60 65 :
'EP50193256 B1 Cl ains for Contracti ng States: BE CHDE FR G IT LI LUN
"SE 1. A conpound of G r [err] har macol ogPcal Iy acceptabl e
salts_thereof. 15 2. C #9 eCH, im1, wherein the
corrpou‘ﬁd Is 5-{4[ 2-(5-ethyl -2-pyridyl)e NH 4

bepzyl } -2, 4-thi azol i di nedi one. 3. A conpound as aied in Claim1l, wherein
‘'t he conpound is a sodiumsalt of 5-{4-[2-(5-nethyl

pyri dyl) et hoxyl benzyl }-2, 4-t hi azol i di nedi one. 4. antidi abetic agent,
“which contains as the effective conponent a conpound of the formula: o

I logigally tabip solts theregbcept abl |t th : f
ey a@?m e e I el
' accep'? %,;h t%rpound mw .V\:f&ari:mh 1%#2‘8&-%»%‘?&&&)’&[.9& %% Piurh <aft %P@-WF&-(@%&MZ-

for mjw}fdv oxy]benzyl}-2,4-thiazolidinedione. :
: 4. An antidiabetic agent, which contains as the effective component a compound of the formuta: :

Rl | 0 - ]
25 N CHQCHr—O-@_ CH, "I“_< &
' NH

or a pharmacologically acceptable sait thereof.
5. A method of preparing a compound of the formula:

N CH,CH,—O—@—CHzT%
_ s\{(NM

5

35

or a pharmacologically acceptable salt thereof, which comprises hydrolyzing a compound of the formuia:

4

€ .,
| cu,cu,—o—@—cu,-r—<
50 s NH

8. The use of a compound of the formula: NH
55

-
cz”l—@ L 0
CH,CH,—O-( :}-CH{]_<'
&0 _ s\[(NH

o
65 for the production of a therapeutic agent for diabetes and therapeutic agent for hyperlipemia.



[err] 6.. The use.of - a conpound of the formul a: NH 55 [err] 65
for the productlon of a therapeutic agent for diabetes and therapeutic
agent for hyperlipen a. EP 0193256 Bl Cains for tuwm)mmﬂmulw”mate:
AT 1. A conpound of the formula: 5 [err] O 15 or phar
acceptable salts thereof. 2. A nethod of preparing a conpound he*
formula: [err] 25 0 or a phar rEPI®3J93:25 eptabl e salt thereof, which
conprises hydrol 2|n':gt a conpound of the formula: 30 [err] 3. A nethod of
pr epar Claimsfog ABd in daim2, wherein the conmpound i s
5-{4-[2- (?ﬁ\ %oungop‘“koq%maet hoxyl benzyl | - 2, 4t hi azol i di nedi one. 4. A

re

nmet hod of conpound as claimed in Caim2, wherein the conpound
is & sodium sal t of

5-{4-[2-(5-ethyl-2- p3€h oxyl benzyl) - 2, 4-t hi azoI| | nedi one. 45 5.
An anti-di abetic agent, Wh ontains as effect WY corrponent a conpound
of the~fornul a: [err] 55 or a 0 Chigc0| (Hay cep bI e salt thereof. 60

EP @ 193 256 Bl

Y

o

15 or pharmacologically acceptable salts thereof.
2. A method of preparing a compound of the formula:

. | y ﬂ o
™ cn,cnf-o—@-cﬂz-[—{
: ~ NH
S
; T

(o)

or a pharmacologically acceptable salt thereof, which comprises hydrolyzing a compound of the formula:

30
- |
CaHs— : O
N cn,cu,—o—@—cuz-r—{
3s
- s NH
NH
Y .
o 3. A method of preparing a compound as claimed in Claim 2, wherein the compound is 5-{4-{2-(5-ethyi-
2-pyridyl)ethoxy]benzyl}-2,4-thiazolidinedione.
4..A method of preparing a compound as claimed in Claim 2, wherein the compound is a sodium salt of
5-{#[2-(5-&hy|—2-pyndyl)ethoxylbenzyl}-z 4-thiazolidinedione.
45 5. An antidiabetic agent, which contains as the effective component a compound of the formula:
= |
' CaHs - 8]
50 N CH,CH,—O—@" cHzT__<
_ . S NH
55 _ o
or a pharmacolzgically acceptable salt thereof.
60

‘65



6. The .use of a conmpound of the formula: [err] 10 for the production of a
t herapeutic agent for diabetes and therapeutic agent for hyperlipema. J5
Pat ent anspr Cche fOr. die Vertragsstaaten: BE CH DE FR GB |

Ver bi ndung_der Fornel 20 C2H4\ ~Cfd

0 30 oder deren phar makol ogi sch annehnbare Sai ze. 2. elr,mlmul“lmé""””m #

Anspruch 1, worin die Verbindung EP 0 193 256 B1

5-{4-2-(5-Ethyl -2-pyridyl)et enzyl)-2,4- thiazolidindlon ist. 3.
Ver bi ndung rfadhe e ﬁﬁ?ﬁ‘pf""MF%P |¥Ver bi ndung ein Natrium Sal von

5-{412- (5- Et hyl - 2- pyri dyl ) Xyl benzyl }-2, 4-thi azolidindion ist. 4.
Ant i di abeti sches Mttel @mﬁnd als w rksarre Korrponen e e| ne Verb| ndung
der Fosnmel C2Hg *~0 40 N

CfN 45 CH=CH:—0 0 oder

ei n phaf makol ogi sch annehnbares Sal z dersel rfalNten zur

"HersteH ung elider Verbindung der Fornel 50. 60 oder es phar makol ogi sch
annehnfaren Sal zes dersel ben, unfassend das Hydrol yS| en ei ner Verbi ndung
der Formel 65 CH, 4CHXP 0 13 2NHS Ca~~~sH aBQQ (o) C~ NH NH

: Vi Vi
- g\o ~~~CHS Cﬁg?épvfrgggcggn g} an S\reraps&tlé:_qggrgr}% éj aeb tes ang13 herapeutlc agent for hype%emia

!5  Patentanspriiche fiir die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE

. 1. Verbindung der Formel

:v20

2 ‘ s\[(

30 oder deren pharmakologlsch annehmbare Salze.

2. Verbindung nach Anspruch 1, worin die Verbindung 5—{4—[2—(5-Ethyl-2-pyndyl)ethoxy]benzyl}-2 4-
thiazolidindion ist.

3. Vaerbindung nach Anspruch 1, worin die Verbindung ein Natrium-Saiz von 5-{4-[2-(5-Ethyl-2-pyridyl)-
ethoxy]benzyl}-2,4-thiazolidindion ist.
4. Antidiabetisches Mittel, enthaltend als wirksame Komponente eine Verbindung der Formel

= .
C:Hlﬂ 0
Ui : N cn,cn,—o-@—cm-l—{
s\[( "

‘5 0

oder ein pharmakologisch annehmbares Salz derselben.
5. Verfahren zur Herstellung einer Verbindung der Formel

55

c,u-cn’cn’_o CH’I\T/<H

-

60 oder eines pharmakologisch annehmbaren Salzes derselben, umfassend das Hydrolysieren einer
Verbindung der Formel

65



t 2 20 ~~~~20 ~~~~~~~~0 zur Herstellung eines therapeutlschen Mttels fOr
Di abet'es und eines therapeutischen Mttels fOr Hyper

Pat ent anspri Cche for don Vertragsstant: AT t. Verbind “C.,H
~~~~~~ 0 ~~~CH2Hr - O 3 CH2C~of N Sv 0 -so !ﬂ mm“\

phar makol ogi sch annehnbare Sal z Verf
ei ner Verbi ndung der Fornel ?EBHﬂo“"(ﬁ%Qi

0 0 oder sines pharmakol ogi sl annehnbar en Sei zes dersel ben, unfassend das

Hydr ol ysi eren ei ner Wi der For nel C~~~~ms ~~~0 ~°@HC~r0 cH2T NH 60

SNHG65 - 3. Verfahrén z stel | ung é/l(i\rbl g nach Anspruch 2
~worin die Verbindlung 5-{4- [2 (5€
C .M S * 2-pyridyl)ethoxyl benzyl) 2, 4- azol i H |st 4, Verfahren

i ndi
zur Herstel | ung ei ner Verbi ndung nach Anspruch 2, \Abi{gdl e Ver bi ndung ein

Zur Mersst él | ung

Natrium Salz von
5-{4- ['2< (5- Et hyl - 2- pyri dyl ) et hoxyl benzyl ) - 2, 4-t hi azoNHdi ndi on ist. 5.

tAnt i djgabet 'SSV&WSnMnPteﬁJer vg,g{ng@,lgt&pgo@,le? wi rksane Konmponent e ei ne Ver bi ndung
der Formel -~~~~~~CT Q0 10~~~~~~~~~~~~

— .
ca“nﬂ 0
15 N '
_ CH,CH,—O-@—CHzT-%
| | s\[(m
. w 20 ' o
zur Herstellung eines therapeutischen Mittels fiir Diabetes und eines therapeutischen Mittels fir
Hyperlipdmie.
25
Patentanspriche fiir den Vertragsstaat: AT
1. Verbindung der Formel

'~
e\ By W
CH,CH CH,
g NH

30

o
" 40 oder deren pharmakologisch annehmbare Salze.
N 2. Verfahren zur Herstellung einer Verbindung der Formel
= |
C;H. - 0
45 N .
CH,CH;—O—@—CHaT__{. _
| S NH
50 o
oder eines pnarmakologisch annehmbaren Salzes derseiben, umfassend das Hydrolysieren einer
Verbindung der Formel
s5 .
e
n ] o %
CH,CH,—-O—@-CH: N\
: NH
60 : S Y
| | o NH

65 3. Verfahren zur Herstellung einer Verbindung nach Anspruch 2, worin die Verbindung 5-{4-[2-(5-Ethyl-



oder ei-n phar nmakol ogi.sch annohnbares Sal z dersel ben. 6. Verwendung ei ner
- Ver bi ndung der Fornel c,~ o~~~ 0 C2H. <;

3\ CH2CHy - O CH2< 0 25 0 zur Herstellung sines therapeutischen
~Mttels fO Diabetes und eines therapeuti schen M tteU“l“ﬂll}ﬂ“ﬂJll : Im
Hyperlipi me. Revendi catons pow& Iaﬁéﬁgééénﬁiactant W1 T U
LU NL SE 1. Conpose de fornul e:EB5 e L oms

0 CHCHZy oy ridyliethoxylbenzyl)-Z4-thiszélRindion st~ ~ ~ ~ 45 ou sel s phar macol ogi quenent
accopt abl Q&Svd'ﬂah%?l &bk Mefstellung dinerIVefbindufg Aschl Anspricit 2 ivarirt die Vetbjndyng emd¥attiym-
5{ 4- 12- gdibidmys- {4246 Ethgly2-gyaitiyileshdxyibenzyl) -R 42 Hidtdlidiadion édti di nedi one. 3. Conpos6
sol on | a rsehetidisbetischesiMitte!, guthaltend alsewvitkssme) Korypenents eire Yesbindung der Formel
5-{4%[2-(5-6thyl-2-pyridyl)6thoxy]- so benzyl}-24-thiazolidinedione. 4.

Agent anti di abetique, qui i ent comme principe actif un conpose de
formils: 55  CaMs Il ca HacH 0 ON
B0~~~ 60 Jn ci
0 oueun sel pharnacol ogl gLoenen ”ﬁb@ﬂ ay) de “ctljul -ch. 65 .EP 0 193
256 81 b ljprrrrrrall 11 57 Proc6dg de pgreparation d un
~conpose do fornmule: 5~~~~~ , H

0 CH2CHg- 0 CH2 0 ou d'un sel pharnacol ogituenent accept abl e de

cel yl,-ci, qui conprend |"hydrolyse d'un conpos6 de

oder ein pharmakologisch annehmbares Salz derselben.

- 6. Verwendung einer Verbindung der Formel
- 1 . / N
v \_/ c,Hg'@ O
N CH,CH,-—O—@—C"“:'I_‘. <
s NH
25 Y

o

zur Herstellung sines therapedtischen Mittels fir Diabetes und eines therapeutischen Mittels far
30 Hyperlipdmie.

Revendications pour les Etats contractants: BE CH DE FR GB IT LI LU NL SE

1. Composé de formule:
35

. -
cz“s‘@ O
N cu,cu,-.-o-@-cnrl—' '<
40 S NH

o .

ou sels pharmacologiquement acceptables de celui-ci. . .
2. Composé selon la revendication 1, qui est la 5-{4-[2-(5-6thyl-2-pyridyl}éthoxy]benzyl}-2,4-thia-
zolidinedione. .
3. Composé selon la revendication 1, qui est le sel de sodium de la 5-{4-{2-(5-éthyl-2-pyridyl)éthoxy]-
50 benzyl}-2,4-thiazolidinedione.
4. Agent antidiabétique, qui contient comme principe actif un composé de formule:

-
55 cz“l_@ 0
_ CH_.CHf-O-<( :}—CHz' ‘ <
' s NH

o.
ou un sel pharmacologiquement acceptable de celui-ci.
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formule: '5 C2Hs. - e 0 CH CH

CH, NH 6. Utilisation d' un conpos6 de fornmul o: 30

~~~~~~~~~~~ 0O t\C-HCHrO CH,2 35 pour |a preparation d un agent ,

t herapeutique du diabbte et d'un agent th6rapeutique de |'hyperli
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