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activity. M@fe pmmcuﬁaﬁy, zhe pfesam inveation pmwdes novel Se[Se@ﬂeWZe
ym.yl}&(mﬂsulfcnyﬂﬁhmzoﬁidam%%ow and S-{3-aryl-prop-2-ynyl]-S-(aryl-
szolidine-2,4-diones, and derivatives thereof, which are useful in lowering
ﬂﬂ@ bﬁ@c& gﬂm level in hyperglycemic mammals weatmen
dependent (type 2) diabetes mellitus, preferably in humans.

While the sulfonyiureas ave valusbie for the treamment

tise to hypoglycemic episodes and exhibit other toxic manifests

use. Tﬁneymalsapmnemahmghmdemeofpﬂm mdmomdgxy i
efficacy Smﬂaﬁ.y,theuseof i ociat

5-{(1-and 2-naphthalenyl)sulfonyi]-2,4-thiazolidinediones (Zask and Jiskovsky
US Paten: 4,997,948, 1991), S-[(1-and 2-naphthalenyl)thio]-2,4-thiazolidinediones
(Zask and Jirkovsky US Patent 5,068,342, [1991) and S-[{arylsulfonyl]-2,4-
t@mmﬁuhnedmms (Zasketd J. Med. Chem. 1990, 33, 1418-1423) were previously

: antidiabetic ympounds of the present invention, (), differ in
that they also c@rmm a &{Seawlsprope&yny!} group. This latter moiety enhances the
antidizbetic p@mmy of S-arylsulfonyl-2,4-thiszolidinediones. 2-[(4-Methyipheny!l)-
sulfonyl]-5-phenylpent-4-ynoic acid (BM13907), (A) ( Wolff, et al. US patent
4,933,367, 1990; Freund, et al. Arch. Pharmacol. 1989, 340 (suppl R4C) Abstract
117; Obermaier-Kusser Biochem. J. 1989,261, 699) was also disclosed as
antidiabetic agent. The compounds of the present invention, (I}, differ in that they
contain a 2,4-thiazolidinedione ring in place of a carboxyl group of A.
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lisclosure compounds thiazolidinedione gmg
and also sh@w mmdzabeuc activity. These include cxgmazxme (US Patent No.
4,461,902, Schda, et al. Chem. Pharm, Bull. 1982, 30, 3580) and a number of more
potent analogs: pioglitazone (Sohds, et al. Arzneim.-Forscht Drug. Res. 19% 40
37}, englitazone (Stevenson, et el. Metabolism 1991, 40, 1268); CS-045 (Metmbolin
1991, 40, 1213) and others (Hulin, et. al. J. Med. Chem. 1992, 35, 1853; S@M&, e
sl J. M’ed Chem. 1992, 35, 2617). None of the 2,4~£hzazahdmedmﬂe containing

C@mpmmds in which suifur is attached to the 5-position of 2 2,4-
iszolidinedione ring have been disclosed (Japan Kokai 78 40, 770; Japan Kokai 78

46 973 MMB@@E Zh. (Kiev) 19‘7@ 32, 518-520 (Ukrzin); Ger. Offen.DE

3y ,059) but dxff‘erfmm the compound:

of the 2,4-thiszolidinedione ring is snbsmmed or the sulfur is in the form of a sulfonic

acid. In addmoa, these compounds are not sulfones and do not contain a napthalene
rthermore, these compounds are claimed as having only axmfoulmg or

This invention relates to novel 3-[3-aryl-prop-2-ynyl]l-5-(asylsuifonyl)-
thiazolidine-2,4-diones and 5-[3-aryl-prop-2-yayl}-5-(arylsulfanyl)thiazolidine-2,4-
diones of formula (I). These compounds possess antihypergiveermic activity, which has
been demonstrated in their ability to lower plasma glucose levels in the db/db
(CS7TBL/Ks)) mouse and to lower plasma glucose levels and insulin levels in the ob/ob
{C57B1/6)) mouse. Both are models of human non-insulin dependent (type 2) diabetes
mellitus.
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COmpO haracterized by the general formuls (I),
seen bel@w. Wh@?@iﬁ Ar is phenyl, 2-nsphthyl, alkyl substituted phenyl, alkoxy
inted phenyl, halogen substituted phenyi. 2-pyridinyl, substituted Zapyﬁ,@myﬁ‘ 3.
pyridinyl, 4-pyridinyl, nvrirnidin beazthinzs
benzimidezolyl, 2-fursnyl, 2-benzo-{ eﬁmmyﬁ, 2-thienyl, ZeMzosﬂb]leﬂmenyL nis®
or 2 and Ar’ is phenyl, alkyl substituted pheayl, perflucroalky
ialogen substituted pheayl, alkoxy substituted phenyl, perﬂmm@alk@xy substituted

which Af is pheﬂyﬁ aﬂky)l substituted phenyl, halogen subsmmed phenym or 2-
pyridinyl, n is 2; and A7 is phenyl, halogen substituted phenyl and perflucroalkoxy

compounds of this invention include:

5-{3-{4-Chlcrophenyl)-prop-2-yayi]-5-(pyridine-2-sulfonyl)-thiszolidine-2,4-
dione,

5-[3-(4-Flucrophenyl)-prop-2-yayi]-S-(pyridine-2-sulfonyl)-thiazolidine-2,4-
dione,

5-[3-(4-Chloropheayl)-prop-2-ynyl]-S-(4-fluorobenzenesuifon
2 4-dione,

5-{4-Fluorobenzenssulf
2/4-dione,

S-Beazenesulfonyl-S-[3-(4-chiorophenyl)-prop-2-ynyl]-thiazolidine

SeBenzemsulfonyle&[39(3,Sebnsemﬂmmemylepheﬂyl)epmpezevnyl]«»
thiazolidine-2,4-dione,




[ad]

Sc[Be(dsChEmh@yl)epmp%ynyﬂ]eSe(Mﬁl@mbemesulfmyﬁ)emmﬂndmee
2.4-dione,

5-[3-(4-Bromophenyl)-prop-2-ynyl]-S-(tcluene-4-suifonyl)-thiazolidine-2,4-

5-{3-Pheayl-prop-2-ynyl]-5-(toluene-4-sulfonyi)-thiszolidin

Tb@mmpoundsof:hnmvmm@nmbemmm@@dmgmmemmm
ed in Schemes I through V, the first of which is presented

HBDT iﬂi‘i’ ate, commerciall ‘7 gvailable afylﬂmoﬁ of forronla (m 18
mmmammmmbmmzmpmgmmmmwmeqmvm
of 5-bromo-thiazolidine-2,4-dione (Zask et al, J. Med. Chem. 1990, 33, 1418-1423)
to preduce a S-arylsuifanyl-thiazolidine-2,4-dione of formula (I). The reaction is
conveniently performed in an aprotic solvent such as THF or hexane using 2 or more
eguivalents of a strong metal amide base such as lithium diisopropyl amide or lithium
bis(wrirnethylsilyl)amide at low temperatures (e.g. 0 to -78°C) followed by warming to
ambient or higher temperatures for 1 to 10 h. Alternatively the compound of formula
{Iil) may be prepared in a protic solvent, such as water or a low molecular weight
aleehol solvent. When done in this manner, the arylthiol of formula (IT) is reacted with
2 or more equivalents of an alkali metal carbonate or bicarbonate base such sodium
carbonate or potassium bicarbonate at 0°C to room temperature. One or meore
equivalents of 5-bromo-thiazolidine-2,4-dione is added and reaction times vary from 1h
to 2 days.
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The compound of formula’
thiazolidine-2,4-dicne of {iomuh (V)e F@ﬁiowmg the procedu
Chem. 1990, 33, 1418-1423), this oxidation i cniently performed using excess
(2 to 20 equivalents) aqueous hydrogen peraxide in acetic acid at ambient or higher (30
to 80°C) reaction temperatures for' 1 to 10 h. Alternatively, potassium
peroxymonosulfate will also accomplish the requisite oxidation effectively. Potassium
peroxymonosulfate (KHSOs) is sold commercially as a 2:1:1 complex with inest
ingredients, potassium hydrogen sulfate (KHSC4) and potassium sulfate (K2504).
This complex is sold urder the wadename oxone. The compound of formula (I is
dissolved in a low molecular weight alcohol solvent such as methanol and added o an
aquecus solution of oxone that containg 2 or more equivalents of active ingredient
KHSOs. The reaction temperature can vary from 0°C o 50°C and the reaction time can
vary from 30 min. 10 2 days. Still alternatively, a perbenzoic acid reagent such as mets-

(IIf) can then be oxidized to afford S-arylsuifonyl-
dure of Zask et al (/. Med.

d @ff@m\mﬁum Twormequﬁvaﬂe@mofmep@benm mdmuwd,

eqmvmlenmefma&hhmemlmy-
2.4-dicne, Suitable solvents for this transformation mcl@de polar gprotic soivems such
as DMF, THF and protic solvents such as low molecular weight alcohols or water.
Alernatively the alikali metsi arvisulfinate of formula (IV) can be reacted with S-bromo-
thiazolidine-2,4-dione using the phase transfer catalyst Aliquat 336
(tricaprylylmethylanymonium chloride) according to the procedure of G. Baum, et al.
(Synthesis 1987, 56-59).

The alkali metal sulfinate of formula (IV) can be conveniently prepared by
oxidation of the arylthiol of formula (II) with 2 equivalents of aqueous hydrogen
peroxide in the presence of an alkali metal hydrexide such as sodivm hydroxide in
mzer or in an agueous low molecular weight alcoho! solvent. The alkali metal
arylsulfinate of formula (IV) can also be prepared by reduction of an arylsulfonyl
chloride of formula (XT). This transformation is most conveniently accomplished using
the procedure of Chew Lee and Lamar Field (Synchesis 1990, 391-397) in which the

benzoic acid can be used to conver? the compound of fermula () to the
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sulfmyﬂ chleride o&' fmula, m) is reacted mmh two eqmvalems of pemmcfesoi and

primsry sites whz.ch can be alkylated
resence of & base, mm sites are the thiszolidinedione
i sne nitrogen atom. The desired point of alkylation

f@@mp@u@dsofthepmmtmmm&hecsSCmgmmofm In order to
prevent potential competition with alkylation at the nitrogen atom of (V), the nitrogen
can be protected with & suitable alkylation protecting group. The trityl
{mp&emylmemme) mp pesforms this function. The trityl group is mmdmmd by

chioride in @he presence of one molar equivalent of a zemary amine bgse. such as
j ine, preferably in a halocarbon solvent at 0°C or ambient temperatures.

== ﬂ s .

In Scheme II, the (3-arviprop-2-ynyl)-bromides of formuls (IX) can be
prepared via a two step process from commercially available aryliodides of formula
Wmmmeﬁmmp the compound of formula (VIII) is prepared by the reaction of
the compound of formula (VII) with one or more equivalents of propargyl alcohol, in
the presence of a catalytic amount of a palladium (II) reagent such as
dichlorobis(triphenyiphosphine) palladiom (II) and a catalytic amount of a copper (T)
reagent such as copper (I) iodide. This reaction is also performed in the presence of one
or more equivalents of a secondary or tertiary amine such as diethylamine or '
triethylamine. The secondary or tertiary amine may be used as solvent or a halocarbon
solvent such as chioroform may be emploved. Ambient temperature up to 80°C are
commonly used reaction temperatures with reaction times varying from ih to 2 days.
The compound of formula (IX) is thea most conveniently prepared from the compound
of formula (VIII) by reacting (VIII) with 0.5 to one molar eguivalent of phosphorus
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wibromide in dry ether solvent contsining pyridine. This reaction is most conveniently

done at 0°C to room temperature for a period of from 1h to 30 k.

The c@m@um of formuia (I) ase then pﬁepag’ed by glkyﬂmm of the

by the action of cne or more

D VAl J‘!'rj' eAiGne cas h}ﬂdf@m @f (VD 18 removes
equivelents of a base. Comme include aiksli metal hydrides such &s
sodmmhydn@eaikﬂnmLaMmemﬂﬂkyﬁsmhasbmyﬁﬁ@mmmmm

f@muh@ﬂ.%ecmndoffm@@m&enmmdmﬁmmm@mm
wipheayimethane protecting group. Typical acids include one or more equivalents of

riflueroacetic acid or formic acid. This scid may be used as solvent or a halocarbon
solvent such as dichloromethane is commonly employed. This reaction is convenientdly
done at 0°C or room temperature for periods of from 10 min. 10 2 h.

Referzring to Scheme IV:



1) base
2) (X)

gty

§ -[3-asyl-prop-2-ynyl}-3-(aryisulfanyi)-thiazolidine-2.4-diones of formula
prepared by reaction of the eppropriate Ss(ﬁyﬁsulﬁﬂyl)emmmeez, -diones
formula (Em with 2 or more eqmvﬂems of a base. Two eguivalents of base effect
deprotonation of both the thiszelidinedione nitrogen atom and at the C-5 positicn 10
form & dianion. Common bases to accomplish this deprotonati
hydrides such as sodium hydride, alkali metal alkyls such as buzyﬁ lithium or alksli
m amide bases such as lithium diisopropylamide or lithium bis(trimethylsilylJamide.
Convenieat solvents incinde THE for alkali metal amide beses and THF or DMF for the
10 allkeali metal hydnde bases, Reaction e lermperatires vary from -78°C to room ¢ EEratin
Tweo minutes to 1 h after the bnse is mmduced one or more equivalents ot‘ ghe
appropriate (3-aryiprop-2-ynyl)-bromide of formula (IX) is added to the resction

meixture and the reaction is allowed 1o stir at 0°C or room temperature for & pericd of
firom 1k to 3 days. Ahhmwmmlw@yonmeMmh&MmmCesm
15 awmrw afford the 3§ -[3-asyl-prop-2-ynyl]-S-(asyisulfanyl)-thiszclidine-2,4-dione of
Refesring to Scheme V:
- 1) base
V) ’
2) (IX)
20

§ -[3-aryl-prop-2-ynyl}-3-(arylsulfonyl)-thiazolidine-2,4-diones of formmula (I) may be
prepared by reaction of the appropriate S-(arylsulfonyl)-thiszolidine-2,4-diones of
formula (V) with 2 or more equivalents of a base. Two eguivalents of base effect
deprotonation of both the thiszolidinedione nitrogen atom and at the C-§ position to
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ydrides such as scdmm hydride, alkali metal aﬁkyls smch as bmyl lithivm or aikali
mﬂm& bases SM &s Iithium ‘%‘L. SCpIropylanuce trimnethy 2

W@mmesm 1 hmmemens
priste (3-arylprop-2-ynyi)-bromide added paction
and the reaction is allowed to stir at 0°C or room temperamre for 1@@@3 dm
Amkylmmm ocecurs exclusively on the thiszolidindione C-5 carbon atom 10 afford the §
{3-aryi-prop-2-ynyi]-5-(arylsulfony B}s&jmﬁdimez.&dﬁ@m of formuls (T).

The ~;~.'«,‘.;u;w.;; of ﬁm invention can aﬂsc be prepared by & process which

©3,

®)

whm!@md@masdeﬁmmwem@mshmgenmambﬁemg

presence of & base so as

to introduce a 3em=yﬂprope-2eynyl substituent at the thmohdmedmme C-5 carbon atom
ppropriate, removal of the said removable protecting group and, wh@

compound having formula I in the form of & phermaceuntically

acceptable salt thereof. nnmemwmw is hydrogen, shepmmyheme@
asdmbedh reinafter in Scheme IV or V. In this case it will be observed that the base
used should be a strong one, i.e. one strong encugh to effect deprotonation at the C-5
position of the thiazolidinedione ring as well as at the nitogen atom of the
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lidinedione ring. Another method of performing the process of the invention
ises reacting a compound of formula B where R is a protecting group with the
Omp having formula C. This may be carried out in a manner described herein
reference preparation of the S-(arylsulfoayl)-3-
(mph@ny methyl)thiszolidine-2,4-diones (V1) for use as described in Scheme I can be
carried ou as described under Scheme I Where the end compound formula
Wh@nu@,&eamepmessmybecam@mbymga €0
ompound having formula (V) in the reaction ine
presence of one melar equivalent of base and usmg the resultan

(mﬂsulimma&mle hiszoiidine-

‘The present invention also comprises a methed for lowering the biood glucose
level in a hyperglycemic mammal, comprising administering to such mammal
effective amount of one or more of the compounds disclosed herein effective to lower
bloed glucose. Thxsmezhcdmyalwbeseemsamhodofmnghm@mm
& mammal coruprises administerin ammpal Fective amount of cne
or mere of the comg discm hm effemve e E@wef blood glucose. The
rIammal is preferably a hurman. The compounds of the present invention
may also be used as agems for the tweatment of hyperlipidemis and dﬂ&beﬁc
complications (e.g. neurcpathy, nephmpgdny, ritinopathy, cateracts). Compounds
the present invention, in order o0 enhance efficacy, may also be used in combination

with insulin, sulfonylureas, biguanides, aldose reductase inhibitors and hypo&p:demc

The desages of the compounds presented herein will vary with the pexticular
pound chosen and the form of administraticn. Furthermore, it will vary with the

pmicum host under treatment. Generally, the compounds of this invention are
administered at a concentration level that affords protective effects without any

range from sbout 10 to about 250 mg/kg body weight per day administered

or divided into two to four administrations per week. The optimum dosage for the
individual subject being treated will be determined by the person responsibie for
treatrment, generally smaller doses being administered initially and thereafter increases
in dosage are made to determnine the most suitable dosage.
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for ﬂ@wmg mm glucase. Amg these are oompesmcms c@mpmmg & mixture of
one or more of the compounds ¢ harmaceutically acceptab
harmace ‘ ﬂsmef,wmchmbeuse&m@@dmgwme

The c@mpcunds of the present. invention may form salts with suitable
e inorganic and organic bases. These derived salts possess the

Smmbﬁe inorganic bases to form these salts include, for example, the hydroxides,
carbonates or bicarbonates of the therapeutically acceptable alkali metals or aﬂmlme
earth metals such as lithium, scdium, potassium, magnesium, calcium and the like,
Smmbﬂe prgani primary and secondary amines such as methylamine,
beazathine (N,Ni-dibenzylethylenedismine), choline, diethanclamine, ethylenediamine,
meglumine (Nemexhylgmcamme), benethamine (N-benzylphenethylamine),

gmine (2 amgazehydmxym:rlei j“ff cpanedic

:hyi). alkyl-alkanol (e.g. methyl-triethancl
{13 5}@{— ! AR YT -in s&lﬂs. Iﬂ mmpxe, hww, @ﬁ’e can @ M
Sﬂ m armrnomn #,‘ Sﬂls Whmh are Wﬁﬂlﬁwﬂy mmble’ .

cosolvent. The salt is mlawd by concentration o dryness or by adding of a non-
solvent. For example, in the case of inorganic salts, it is preferred to dissolve the acid -
or the cop@und in water contasining a hydroxide, carbonate or bicarbonate

sorrespondis inorganic salt desived. Evaporation of the sclution or addition of a
Waer- mnscxhlg solvent ofmcm moderate polarity, for exampie, a lower alkanol such as
butanol, or 2 lower alkanone such as ethyl methyl ketone, gives the solid incrganic salt.
In the case of an amine salt, it is preferred to use & cosolvent of moderate or low
polarity such as ethanol, ethylscetate and benzene. Evsaporation of the solveat or
addition of a miscible diluent of lower polarity such as benzene or n-hexane gives the
solid salt. Quaternary aremonium salts may be prepared by mixing the acid of the
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c@mp@md with & quaternary amnonium hydroxide in & water solution followed by

mwdﬁhm:s@usmﬁ,mﬁksmg&r,mmcfchy, mm.vegemble@w
mineral oils, and so fmh to form mbﬂets, capsu&es, p@wders symps, s@mm@ms,

in combination with aqueous or organic medis to form mgecmble soﬁums er
suspeasions. F@f emmplc. so!.mmom in sesame or peanut oil, aqueous s@ﬁnm@ns of

To a sclution of S-bromo-thiazolidine-2,4-dicne (5.0 g, 25.5 mmol, Zask et al,
J. Med. Chem. 1990, 33, 1418-1423) and p-thiocresel [(IT), 3.17 g, 25.5 mmeol] in
dry THF (200 ml) at -78°C was added lithium bis(trimethylsilyl)amide (1.0M in
hexanes, 56 ml, 56 mmol) dropwise. After 30 min. the reaction mixture was warmed

to room temperature. After an additional howr, 2N HCl was added to pH=1. The layers
n and the a.queous phase was extracted with ethyl acetate (3 X 300 wi.).

Whize whd (4.4 g, 72%): mp 124-126°C; NMR (CDCl3): d 8.08 (s, EH,N'@ 7 A3
(d, J = 8.7 Hz, 2H, AcHD, 7.18 (d, J = 8.7 Hz, 2H, AsH), 5.32 (s, 1H, CH); MS(ED:
239 (M1, 90%). 196 (18%), 123 (100%).
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To a solution of 5-bromo-thiszolidine-2,4-dione (28.24 g, 0.144 mol) and 2-
apeopyridine (M), 16.0 g, 0.144 mol] in dry THF (200 ml) at -78°C was added
iehiuen bis(rimethylsilyl)amide (1.0 M in hexanes, 317 mL, a. 31‘? mol) &@pwme over
aé@mp@@& Afier 30 min. the resction mixture was wanned emperature.
Afeer an additional 3 hr, 10% HCl was added to pH=1. The anexs were separated
the aqueous phase was extracted with ethyl acetate (2 X 500 mlL). Thec@mbmed
crganic phase was washed with water (S00 ml) , brine (500 miL}, dried (MgSOq4) and
concentrated to provide the title compound as a green solid (30.45 g, 93%): mp 118-
120°C; NMR (DMSO, 4 6): § 12.35 (s, 1H, NHD, 8.3 (4, J = 5.3 Hz, 13, PyrED),
7.69 (dd, T = 7.3, 8.3 Hz, 1H, PryH), 7.42 (d, J = 8.3 Hz, 1H, Pyri), 7.19(dd, J =
5.3,7.3 Hz, 1H, PyiH), 6.31 (s, 15, CH), MS(ED): 226 (MI, 12%), 133 (10%), 79
(100%); Anzl. (CgHgN20282): C, H, N.

(Known: Zask et &l, J. Med. Chem. 1990, 33, 1418-1423).
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S-Bromo-thiazolidine-2,4-dione (15.0 g , 76.5 mmol) was added 10 a @'°C.
rmecha M"““,‘i“ stisved solution of 4-flucrothic phenol E(ma 9.8 & 76.5 mﬁ],
(27.75 g, 262 mmpotl) and water (120 mL). After 16 by, the reaction mixture
diluted with water (500 ml), acidified with cone. HC! to pH = | and filtered. The

resuitant solid was washed with water and petroleum ether and dried in vacuo to

ide the title compound as & white solid (14.08 g, 75%): mp 99-100°C; NMR

@Oo d 6): 8 12.14 (s, LH, NHD), 7.66 (¢, ] = 8.0 Hz, 2H, AriD, 7.29 (t, J = 8.5
Hz, 2H, AtiD, 6.05 (s, 1H, CH); MS(ED: 243 (ML, 100%), 200 (30%), 128 (60%),
127 (50%); Azsl. (CoHgFNO282): C, H, N.

mple 5 zhemp@undsaff@mmm
are mercaptan of formula (II) and

From 4-bromothiophenol: mp 115-117°C.
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§-(Toluene-3-suifanyl)-thiazolidine-2,4-dione, (III)

From m-thiocresol: mp 61.5-64°C.

5-(4-Fluorophenylsulfonyl)-thiazolidine-2,4-dione, (V)

30% Hydrogen peroxide (50.4 mL, 0.489 mol} was added dropwise
m 20 min period to a mechanically stirred solution of 5-(4-flucrophen
thiszolidine-2,4-dione [(II1), from Example 5, 11.9 g, 48.9 mmol) i
(@@)&W&AM@@WSM@M@WW@M@WI

peratures and concentrated. The residue was mmomd between water and ethyl
acetate. The ethyl acetate layer was dried (MgSO4) and concentrated to provide the title
compound as a white solid (10.9 g, 81%): mp 190-»1%’(’3; NMR (DMSO. d0):8
12.78 (broad s, 1H, NHD 8.00 (m, 2H, ArHD), 7.58 (1. J = 8.9 Hz, 2H, ArH), 6.70 (s,
1H, CH); MS(CI): 276 (M+H, 100%); Anal. (C9HgFNO4S2): G, H, N.

By the procedure described in Example 11, the compounds of formula (V),
Exmies 12-14, were prepared from the appropriate S-(arylsulfanyl)-thiszolidine-2,4-
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Prepared from 5-(4-chlorophenyisulfanyi)-thiazolidine-2,4-dione, (III) -of
Example 7: mp 143-144.5°C.

A solution of 5-(benzenesulfanyl)-thiazolidine-2,4-dione, [(TI), Example 6,
10.0 g, 41.8 mmol] in methancl (105 ml) was added to a mechanically stizved
suspension of oxone (51.4 g, 83.6 mamol) in water (210 mL) at 0°C. The suspernsion
was immedisie ly warmed to room temperamre. After 3.5 h, the reaction was diluted
with water (1.5 L) and the solid was filtered. The solid was washed with water and
dried in vacuo to provide the title compound as a white solid (8.31 g, 73%): mp 130-
133°C: NMR (CDCL3): § 8.07 (s, 1H, NH), 7.98 (d, ] = 7.2 Hz, 2H, AsH) 7.78 (¢,
J=7.5 Hz, 1H, AsfD), 7.67 (t, J = 8.1Hz, 2H, A}, 5.44 (s, 1H CH); MS(EI): 225
(MI, 24%), 182 (18%), 153 (12%), 110 (100%).
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edure described in Example 1S, the compounds of formula (V),
repared from the appropriate S-{arylsulfanyl)-thiszclidine-2 4-

Prepared from S-(4-bromophenylsulfanyl)-thiszolidine-2,4-dione, (I} of
Example 8: mp 156.5-158°C.

Prepared from S-(4-methoxyphenylsulfanyl)-thiszolidine-2,4-dione, (III) of
ple 9: mp 93-95°C.

oroperbenzoic acid (25.7 g, 146 mmol) was added portionwise over 30
min to & stirred suspension of 5-(pyridine-2-sulfanyl)-thiazolidine-2.4-dicne [{III),
Exsmple 2, 15.0 g, 66.3 mmol) in chlorofornn (600 miL) &t room tempera

b, more m-chloroperbenzoic acid (4.65 g, 26.4 mmol) was added and the reaction
mixture was stirred an additional 6 h. The reaction mixture was cooled in an ice bath
and the resultant solid (18.7 g) was filtered. A 10 g portion of the resultant solid was
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purified by flash chromatography (9:1 CH2Cla:scetonitrile) to provide the title
compound as a white solid (4.18 g, 46%): mp 129-131°C; NMR (DMSO, 4 6): §
12.00 (broad s, 1H, NH), 8.85 (d, J = 4.0 Hz, 1H, PyrH), 8.23 (dd, J = 6.1, 7.9 Hz,
1, PycH), 8.12 (d, J = 7.9 Hz, 1H, PyrkD), 7.85 (dd, J = 4.0, 6.1 Hz, 1H, PyrED),
6.79 (s, 1H, CH); MS(EI): 258 (ML, 8%), 215 (55%), 123 (22%) 78 (100%).

30% Aqueous hydrogen peroxide (10 .7 ml., 104 mmol) was added dropwise
o a stimed solution of 2-quinolinethiol [(T1), 8. 0 g, 49.6 mmol] in 2.5% aqueous
NzOH (229 ml) and ethanoi (229 mil.). After 1h the reaction mixtwure was concentrased
to provide a white solid (8.34 g) which contained mainly sodium-2-
naphthalenesulfinate (formula IV). A 7.0 g portion of this compound (< 32.5 mmol)
was added 1o a solution of 5-bromo-thiszolidine-2.4-dione (6.38 g, 32.5 mmol) in dry
DMEF (53 ml) and the resultant solution was stizred at room temperature for 4 h. The
D&@mw@imvmm@m@@%m@ma&d&m&emﬂdmmm
phase was extracted with ethyl acetate (2 x 400 ml.) and the combined ethyl acetate
phase was dried (brine) and concemtrated. The crude pmduct was flash
chmm@gaphed (gradient: 98:2 to 97:3 CH2Cl2: isopropancl) to provide the title
compound as a yellow solid (1.1 g, 9%): mp 168-169°C; NMR (DMSO, 4 6): § 12.9
(broad s, 1H, NH), 8.85 (4, J = 8.8 Hz, 1H, AsH), 8.24 (d, J = 8.1 Hz, 1H, AsH),
8.16 (d, 7 = 8.7 Hz, 2H, AsH), 8.02 (dd, 7 = 6.9, 8.3 Hz, 1H, ArH), 7.89 (dd, T =
6.9, 8.1 Hz, 1H, AsH), 6.95 (s, IH, CH); MS(ED): 308 (MI, 10%), 265 (8%), 145
(18%), 129 (100%), 128 (75%); Anal. (C12HgN20483): C, H, N.

A suspensicn of p-iodochlorobenzene [formula (VII), 7.1 g, 30.0 mmol],
propargyl alcohol (1.75 mL, 30 mmol), dichlorobis{iriphenylphosphine)palladium (II)
{0.21 g, 0.3 mmol), copper (I) iodide (29 mg, 0.15 mmol) and diethylamine {50 mlL)
was stirred under 2 N7 atmosphere at room temperature and dissclution occurred within
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20 min. After 5 h, the diethylamine was removed, and the crude product was
partitioned between water and ether. The ether phase was dried (brine), concentrated
and flash chromatographed (4:1 petroleum ether: ethyl acetate) 10 provide 3-(4-
chlorophenyl)-prop-2-yn-ol (compound of fermuls VI, 4.09 g 82%). This
compound of formula (VII) ( 3.47 g, 20.83 mmol) was suspended in dry ether (12

pyridine (0.42 ml) was added. The reaction mixture was cooled in an ice
bath and a solution of phosphorus tribromide (1.0 mL, 10.42 mmol) in dry ether (6
mi.) was added dropwise over a ESmmmmmmmmm
tempezature for 2.5 h, cooled in an ice bath and crushed ice was added. The
reaction mixture was added to water (200 mL) and extracted with ether (200 mL). The
ether phase was washed with water, sat. aqueous NaHCO3 and brine. The extract was
concentrated and flash chromasographed (9:1 petroleun etheriethyl acetate) to provide
the product as & white s@lndl (3.38 g, 86%): mp 41-43 °C; NMR (CDCl3): 8 737 (4,7
= §.7 Hz, 2H, AtH), 7.27 (d, J = 8.7 Hz, 2H, AzH), 4.16 (s, 2ZH, CH2).

Prepared from 3-benzene-prop-2-yn-ol, (VII): ¢il, NMR (CDCl3) 8 7.43 (m,
28, ArED), 7.33 (m, 3H, ArEHD, 4.16 (s, 2H, CH2).

Prepared from p-flucroiodobenzene, (VII): oil; MS(ED: 212 (MI, 8%), 214
(MI, 8%), 133 (100%).




5

Prepared from p-methyliodobenzene, (VIL): cil; MS(ED): 208 (MI, §%), 210
{MI, 8%}, 129 (100%).

iflucromethoxyiodobenzene, (VII): oil; NMR (DMSO, d 6):
§7.58 (d, J = 8.8 Hz, 2H, ArED), 7.37 (4, ] = 8.8 Hz, 2H, ArH), 4.49 (s, 2K, CH2).
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1.8, 73%1@&@,74@(@&1&15 SEHZ, 1H, Af@,?.ZS(mamA@
4.21 (s, 2H, CH2).

[3-{3, S§-bis(trifluoromethyl)phenyl)-prop-2-ynytl-bromide, (IX). - -

ifluoromethy)phenyl]-prop-2-yn-ol, (VIII): mp 30-

[3-[4-(Methylthiophenyl)]l-prop-2-ynyi]-bromide, (IX)

Prepared from p-iodothicanisole, (VII): oil; NMR (DMSO, d 6): 57.36(d, J ==
8.3 Hz, 25, AtlD), 7.22 (d, ] = 8.3 Hz, 2H, AsH), 4.48 (s, 2H, CH2).

Prepared from 3, 4-difluorcicdobenzene, (VID): oil; MS(ED): 231 (MI, 16%),
233 (M1, 16%), 151 (100%).
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Tripheaylmethyl chioride (2.67 g, 9.58 mmol) was added 10 3 stizved, room
emperature solution of 3-(toluene-4-sulfonyl)-thiazolidine-2,4-dione [(V), from -
le 12, 1.30 g, 4.79 mmel], triethylamine (0.67 mi, 4.79 mmol) and
orcmethane (6.5 ml). After 1h, water (300 ml) was added and the organic
material was exmcm with ethyl acetate (2 x 200 mlL). The combined
dned (brine, MgS04), concentrated and punfied by flash chromatography (4:1
petroleumn etherethyl acetate) 1o provide the title compound as & white solid (1.1 g,
45%): mp 105-110°C; NMR (CDCl3): 8 7.85 (d, .lf = 8.3 Hz, 2H, AzlD), 748 @, =
8.1 Hz, 6H, CPh3lD, 7.38 (d, J = 8.3 Hz, 2H, ArH),7.23 (m, SH, CPh3E), 5.13 (s,
1H, CHD), 2.46 (s, 3H, CH3).

sion in mineral ofl, 93 mg, 3.10 mmeol) was added
to a solution of Ne(mpheayﬂmethyi)»sSa(wmenee&sulfonyi}azhmzohdmeez 4-dione
[{VT), from Example 34, 1.06 g, 2.07 mmol) in dry DMF (9 ml) at 0°C under a dry
N2 atmosphere. After 20 min, [3-(4-chlorophenyt)-prop-2-yayl]-bromide [IX), from
Example 21, 0.52 g, 2.27 mmol] was added and the reaction mixture was stirred an
additional 20 min at 0°C. Sawrated aqueous NHAC! (60 ml.) was added, followed by
water (60 mil.). After stizring for 10 min, the solid was filtered, washed with water and
triturated with petroleum ether to provide the title compound as & grey solid (1.16 g,
90%): mp 221-223°C; NMR (CDCl3): § 7.80 (d, ] = 8.2 Hz, 2H, As}]), 745 (d, I =
7.3 Hz, 6H, CPhaH), 7.38 (d, J = 8.2 Hz, 2H, AsHD), 7.14 (m, 11H, ArH, CPhaH),
6.98 (d, J = 8.5 Hz, 2H, Ar'H), 3.25 (d, I = 16.7 Hz, 1H, CH2), 3.12 (d, ] = 16.7
Hz, 1H, CH2), 2.46 (s, 3H, CH3).

Sodium hydride (80% dispe
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stirredd suspension of Ns(mp&enylmedzyﬂ)eSeESe(%M@mphemyl)apmpezeyﬁyE]eSe
(eoluene-4-sulfonyl)-thiszolidine-2,4-dione {(X), from Example 35,129 g, E94
mmol] in CHaClz (2 mi). Dissolution cccurred imenediately. After 1h, the reaction
mixture was added 1o water (200 ml) and extracted with ezhyi acetate (200 mL.). The
ethyl acetate phase was washed with water and brine and then concentrated. The crude
product was purified by flash chromatography (95:5 CHaCly:isopropanol) and thea
triturated in petrolenm ether to provide the ttle compound as a off-white solid (0.52 g,
64%): mp 172-174°C; NMR (CDCl3): 8 8.00 (s, 1H, NH) 7.85 (d, J = 8.3 Hz, 2H,
ArED, 7.41 (d, T = 8.3 Hz, 28, ArED), 7.26 (s, 4H, ArHD), 3.65 (d, J = 17.1 Hz, 1H,
CH2), 3.33 (d, ] = 17.1 Hz, 1H, CH2), 2.49 (s, 3H, CH3); MS(CI); 420 (M+H,
58, 422 (M+H, 24%), 265 (40%), 267 (26%).157 (100%); Anal. Cale. for
C;0H14CINO4S2: C, 54.35; H, 3.36; N, 3.36; Found: C, 54.74; H, 3.54; N, 2.98.

Sodium hydride (80% dispersion in mineral oil, 0.63 g, 21.1 mmol) was added

10 a solution of 5-{toluene-4-sulfanyl)-thizszciidine-2,4-dione [(III), from Exaraple 1,
1.75 g, .44 mmol] in dry THF (9 mL.) at 0°C under a dry N2 atmosphere. After 10
min, a sclution of [3-(4-chiorophenyl)-prop-2-yaylj-bromide ((IX), from Example 21,
1.94 g, 8.44 mmol] in dry THF (9 ml.) was added over 2 30 min period. After 2.5 b,
the reaction mixture was concentrated and dilute agueous HCI was added (85 mi). The
organics were extracted with ethyl acetate {2 x §5 ml.) and the extracts were dried
(beine), concentrated, purified by flash chromatography (98:2 CH2Cl2:isopropancl)
end tsimurated with petroleum ether to provide the title compound as a white solid (1.25
g, 38%): mp 108-109°C: NMR (DMSO, 4 0): § 12.27 (s, 1H, NH), 7.46 (d, J = 8.5
Hz, 2H, AtH, ArH), 7.39 (d, J = 8.7 He, 1H, A’H), 7.27 (d, ] = 7.9 Hz, 1H,
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ArH), 3.48 (d, J = 17.3 Hz, 1H, CH2), 3.32 (d, J = 17.3 Hz, 1H, CH32), 2.34 (s,
38, CHa); MS(EI): 387 (MI, 5%), 389 (2%), 124 (85%), 91 (100%); Anal. Cale. for
C19H 14CINO2S2: C, 58.21; H, 3.53; N, 3.77; Found: C, 58.02; H, 3.58; N, 3.52.

Exzmples 38-41, were prepared

ared from Se(bemzsﬂesulfmyll)emmmmmeez 4-dione of formula (IIT),

Emmp@e 6 and {3-(4-chlorophenyl)-prop-2-ynyll-bromide of formula (IX), from
Example 21: mp 87-88°C; Anal. Cale. for CnanzClNOgSZ: C, 5783 H,324: N,

Prepared from 5-(4-fluorcphenyl-sulfanyl)-thiazolidine-2,4-dione of formula
(IIT), Example 5 and [3-(4-chlorophenyl)-prop-2-ynyil-bromide of formula (IX), from
Example 21: mp 116-117°C; Anal. Calc. for C1gH1 1CIFNO282: C, 55.17; H, 2.83;
N, 3.57; Found: C, 54.58; E, 2.65; N, 3.39.
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Prepared from S5-(pyridine-2-sulfanyl)-thiszolidine-2.4-dione, (I from
Example 2 and {3-(4-chlorophenyl)-prop-2-ynyll-bromide of formula (IX), from
Example 21: mp 124-125°C; Angl. Cale. for C17H11CIN20283: C, 54.47; H, 2.96;
N, 7.47; Found: C, 54.49; H, 2.86; N, 7.14.

Prepared from 5-(quinoline-2-sulfanyl)-thinzolidine-2,4-dione, (III) from
Example 3 and [3-(4-chlcropheayl)-prop-2-ynylj-bromide of formmla (0X), from
Example 21: mp 163-165°C; Anal. Cale. for C231H13CIN2C283: C, 58.04; H, 3.06;
N, 6.40; Found: C, 57.98; H, 2.84; N, 6.15.

dispersion in minerai cil, 0.55 g, 18.2 mmol) was added
to a solution of 5-{4-flucrophenylsuifonyl)-thiazolidine-2,4-dicne [(V), from Examp

11, 2.0 g, 7.27 mamoi] in dry THF (12 mlL) at 0°C under a dry N gmmsphefe Afw
1.5 h, a solution of [3-(4-chlorophenyl)-prop-2-ynyl]-bromide [(IX), from Example
21, 1.67 g, 7.27 mmol] in dry THF (12 ml) was added over & 25 min period. After 20
h, the reaction mixture was concentrated and diluze aqueous HCl was added (100 mL).
‘The organics were extracted with ethyl acetate (3 x 100 ml.) and the extracts were dried
(brine), concentrated, purified by flash chromatography (97:3 CH2Clz:methancl) and
triturated with petroleum ether to provide the title compound as a white solid (0.99 g,
32%). The solid was further purified by recrystallization from ethanol:water: mp 176-
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177°C; NMR (DMSO, ¢ 6): § 13.0 (broad s, 1H, NH), 8.02 (m, 1H, ArHD, 7.59 (¢, J
= 8.9 Hz, 1H, ArH), 7.45 (d, ] = 8.5 Hz, 1H, ArH), 7.35 (d, J = 8.5 Hz, 1H,
ArH), 3.66 (d, ] = 17.5 Hz, 1H, CH2), 3.50 (d, ] = 17.3 Hz, 1H, CH2); MS(-DCI}:
422 (M-H, 22%), 424 (M-H,16%), 263 (100%), 265 (40%); Anal. Cale. for
CigH11CIFNO4S2: C, 51.01; H, 2.62; N, 3.30; Found: C, 51.08; H, 2.55; N, 2.97.

Sodium hydside (80% dispersion in mineral oil, 0.32 g, 10.8 mmol) was added
1o a solution of 5-(pyridine-2-sulfonyl)-thiazolidine-2,4-dione ((V), from Example 19,
1.1 g, 4.30 mmol] in dry THF (7.5 mL) &t 0°C under a dry N2 aemosphere. After 10
min, & solution of [3-(4-chlorophenyl)-prop-2-yayl]-bromide [(IX), from Example 21,
@99&43@@@@&] in dry THF (7.5 mlL) was added over a 30 min petiod. After 27 k
temperatre the reaction mixture was quench@ with samwaged aqueocus m@
(20mL}, wauer(im miL) was added and the organics were extracted with ethyl acetate
(2 x 150 mL).The extracts were dried (brine), concentrated and purified by flash
chromatography (gradient: 97:3 to 88:12 CH2Cl2:methanol) to provide the title
@@mp@und as & yellow solid (0.63 g, 36%): mp 140-141°C; NMR (DMSO, 4 6): &
13.2 (broad s, 1H, NED), 8.82 (dd, J = 0.6, 4.0 Hz, 1H, Pyrl{), 8.23 (¢d, J = 1.6, 7.8
Hz, 1H, PyrH), 8.15 (d, I = 7.9 Hz, 1H, PyiH), 7.87 (ddd, J = 1.1, 5.3, 7.7 Hz,
1H, PyeiD), 7.45 (4, J = 8.5 Hz, 1H, Ar'H), 7.35 (d, I = 8.5 Hz, 1H, ArHD, 3.88 (d,
J = 17.2 Hz, 1H, CH2), 3.74 (d, ] = 17.2 Hz, 1H, CH2); MS(+DCI): 407 (M+H,
50%), 409 (M+H,24%), 264 (80%), 266 (36%), 144 (100%); Anal. Calc. for
C17H11CIN20482: C, 50.18; H, 2.7Z; N, 6.88; Found: C, 50.07; H, 2.67; N, 6.57.

By the procedure described in Example 43, the compounds of formuia (I},
Examples 44-85, were prepared from the appropriate S-arylsulfonyl-thiazolidine-2,4-
diene of formula (V) and the appropriate (3-aryiprop-2-ynyl)-bromide of formula (IX).
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Example | Ar Ar' Starting | Found C, H, N

This compound was prepared from S-bromo-thiazolidine-2,4-dione and 2-
methyl-6-mercaptopyridine {A.D. Duna, R. Norrie, J. L' Hostis,and S. Marjot J.Prak, -
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This compmmd was prepared from S-bromo-thiszolidine-2,4-dione and 5-
mranioher -v'r } "v""lf‘j"fl‘:"“;‘ mmpies m

(dec)o

This compound was prepared from S-bromo-thiszolidine-2,4-dicne and 2-
methyl-6-mercaptopyridine (A.D. Dunn, R. Norrie, J. L Hostis,and S. Marjot J.Prak.
Chem.-Chem. Zt. 1992, 334, 119-125) according to the procedure described in
Exampie 20: mp 129-130 (dec).
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N-butyl lithium (2.5 M in hexanes, 12.3 mL, 30.8 mmol) was added toc a
solution of 5-(4-chlorcphenylsulfanyl)-thiazolidine-2,4-dione [(II), from Example 7,
4.0 g, 15.4 mmol) in dry THF (195 mL) at -78°C under a dry N2 atmosphere overa
forty minute period. After an additional 30 min, 2 solution of [3-(4-chicrophenyl)-prop-
2-ynyl]-bromide [(IX), from Example 21, 3.53 g, 15.4 mmol] in dry THF (65 mL)
was added over a 12mnp@1@¢mmmmemwmmmsmmw
warm to room temperature. After 2 h, the reaction mixture was added to saturas
aqueous ammonium chloride (11) and extracted with ethyl acetate (800 mL), The
exiracts were dried (brine), concentrated and purified by flash chromatography (4:1
petrolewsn ether : ethyl aceme) to provide the title compound as a white solid (2.58 g,
41%): mp 144-146°C: NMR (DMSO, d 6): § 12.37 (s, 1H, NH), 7.59 (4, ] = 8.5 Hz,
2H, AcH), 7.56 (d, J = 8.7 Hz, 2H, AsH), 7.46 (d. ] = 8.5 Hz, 2H, ArED, 740 (d, J
= 8.3 Hz, 2H, ArH), 3.52 (d, J = 17.3 He, 1H, CH2), 3.35 (d, 7 = 17.3 Hz, 1H,
CH2); MS(EI): 407, 409, 411 (ML, 5%), 364, 366 (8%), 264 (30%), 193 (40%), 149
(100%), 143 (20%); Anal. Cale. for C1gH {1 1CIlaNO282: C, 52.95; H, 2.72; N, 3.43;
Found: C, 5295; H, 2.87; N, 3.29.

Using the procedure described in Example 91, the compounds of formula (1),
Examples 92-95, were prepared from the appropriate 3-aryisuifanyl-thiazolidine-2,4-
dmne of formmia (TIT) and [3-(4-chlorophenyl)-prop-2-ynyl]-bromide of formuia (IX),

Prepared from Ss(5achloro»benzodaiazoleieyEsulfmyl)uthiazoiidimeo2,4edione,
(IIT), Example 88 and [3-(4-chiorophenyl)-prop-2-ynyl]-bromide of formula (IX),
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Example 21: mp 187-188°C; Anal. Cale. for C19Hj0Cl2N20283: C, 45.04; H, 2.17;
N, 6.02; Found: C, 48.94; H, 2.31; N, 6.21.

Prepared from S-(benzoxazol-2-visulfanyi)-thiazolidine-2,4-dione, (ITI),
Exampie 89 and {3-(4-chlorophenyl)-prop-2-ynyl]-bromide of formula (IX), Example
21: mp 137-139°C; Anal. Calc. for CioH11CIN20382: C, 55.80; H, 2.67; N, 6.75;
Found: C, 54.92; H, 2.76; N, 6.82.

21: mp 147-1 48‘(3. Anal. Cailc fcf CmH&gCINzOzSg Cs 55 59 H, 3. 37 N, 7.20;
Found: C, 55.52; H, 3.31; N, 7.02.

Prepared from S-(pyrimidine-2-sulfanyl)-thiazolidine-2,4-dione, (I}, Example
87 and @e(%hl@fophemyl)o -2-ynyl]-bromide of formula (IX), Example 21: mp
118-120°C; Anal. Cale. for C)6H10CIN20282: C, 51.13; H, 2.68; N, 11.18; Found:
C, 51.27; H, 2.93; N, 10.82.




10

i3

30

35

N-butyl lithium (2.5 M in hexanes, 2.77 mL,6.93 mmol) was added
solution of S5-(6-methyl-pyridine-2-suifonyl)-thigzolidine-2,4-dicne, [(V), frem
Example 90, 0.92 g, 3.38 mmol] in dry THF (30 ml.) at -78°C under a dry N2
a@osphere over a tweaty minute period.A solution of {3-(4-chlcropheayl)-prop-2-

bromide [(IX), from Example 21, 3.53 g, 15.4 mmol] in dry THF (10 mlL) was
adeedoveraZ@xmnpeﬂc&Th@mmmnmmmrewasaﬂowe@mwmmm

erature. After 16 h, the reaction mixture was added to saturated agueous
ammenium chloride (80 ml.) and extracted with ethyl acetate (2 x 300 mL.). The
extracts were washed with water, dried (brine), concentrated and purified by flash
chromatography (gradient 97:3 w 93:7 CH2Cl3 : isopropanol) to provide a sticky solid
which tziturated with petroleum ether (90 ml.): benzene (2 ml.) to provide the title
compound as & off-white solid (0.55 g, 39%): mp 104-106°C: NMR (DMSO, d 6): §
13.1 (broad s, 1H, NH), 8.10 ¢, J = 7.8 Hz, 1H, pyH). 795 (d, J = 7.7 Hz, 1H,.
pyHD, 7.71 (4, J = 7.7 Hz, 1H, pyH), 745 (4, ] = 8.8 Hz, 28, AsH), 735, I =
8.7 Hz, 2H, ArH), 3.86 (d, ] = 174 He, iH, CH3), 3.72 d, J = 174 Hz, 1H,
CH3), 2.57 (s, 3H, CH3); MS(ED): 420 (MI, 3%), 265 (12%), 263 (38%), 194
(25%), 192 (70%), 149 (40%), 93 (100%); Anal. Calc. for C13H 13CIN20482: C,
51.37; H, 3.11; N, 6.66; Found: C, 50.99; H, 3.05; N, 6.58.

By the procedure described in Examyple 43, this compound was prepared
S-(Pyridine-2-sulfonyl)-thiszolidine-2,4-dione ef formula (V). Emmpﬂe 19 md [3-(3,
5-bis(triflucromethyl)phenyl)-prop-2-ynyli]-bromide of formula (IX), Example 31: wp
150-152°C: NMR (DMSO, 4 6): § 8.79 (d, J = 4.4 Hz, 1H, py}D, 8.16 (dt, J = 1.6,
7.9 Hz, 1H, pyH), 8.11 (s, 1H, ArH), 8.05 (d, ] = 7.9 Hz, 1H, pyH), 7.94 (s, 2H,
ArH), 7.9 (dd, ] = 4.9, 7.3 Hz, 1H, ArH), 3.87 (d, ] = 17.2 Hz, 1H, CH2), 3.71 (d,
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J = 17.2 Hz, IH, CH2); MS(CZ)z 509 (Ml+1, 100%), 367 (32%), 366 (352%), 287
(35%), 194 (25%), 194 (20%); Anszl. Calc. for C19H10FsN20482: C, 44.89; H,
1.98; N, 5.51; Found: C, 42.80; H, 2.09; N, 5.77.

A solution of p-thiocresol (4.94 g, 39.8 mmol), wiethylamine (5.55 mlL., 39.8
mmol) in dichloromethane (30 ml.) was added dropwise over 12 minutes to a solution
of 2,3-dichiorothiophene-S-sulfonyl chlcride (5.0 g, 19.9 mmol) in dichloromethane
(50 mL) at -78°C under & dry nitrogen aimosphere. An additional 10 mL of
dichleromethane was added and the reaction mixture was stirred at -78°C for 2 h and

temperature over 20 minutes. The reaction mixture was poured
into water (400 ml.) md the layers were separated. The dichloromethane phase was
washed with water (2 x 200 mL) and the combined aquecus pimse was acidified with
concentrated HCL Solid NaCl was also added to the aqueous phase which was then
extracted with ether (4 x200 mL). The extracts were combined and dried (NapSQy) and
concentrated to afford 2,3-dichlorothiophene-S-suifinic acid as & white solid (2.89 g,
67%): NMR (DMSO, d 6): § 9.1 (broad s, 1H, OH), 7.54 (s, 1H, thiophene H);
MS(ED): 216, 218, 220 (70, 50, 10%, MI), 199, 201, 203 (60, 30, 10%,-OH), 169
(50%), 167 (70%), 154 (70%), 152 (100%).This sulfinic acid (2.33 g, 10.73 mmol)
was dissclved in a solution of sodium hydroxide (0.42 g, 10.73 mmol) in methanol (25
ml) at room temperature. The methanol was removed and residual water was removed
by azeotroping with benzene to provide 2,3-dichiorothiophene-3-sulfinic acid, sodium
salt of formuls (IV) as a white solid (2.57 g, 100%): NMR (DMSO, d 6): § 6.89 (s,
12, thiophene H); Anal. Cale. for C4HCI20282: C, 20.09; H, 0.41; Found: C, 19.80;
H, 0.52. This suifinic acid, sodium salt of formula (IV) (2.12 g, 8.87 mmol} was
mixed with S-bromo-thiazolidine-2,4-dione (1.58 g, 8.06 mmol) and Aliquat 336
(tricaprylylmethylammonium chloride, 0.45 mL) and allowed to stand ovemight. Dilute
aqueous HCI (100 mL) was added and the aqueous resction mixture was extracted with
ethyl acetate (2x 100 mL). The combined extracts were washed with brine and
concentrated. The crude product was purified by flash chromatography using acid
washed (2% H3P04 in methanol) silica gel and 82:18 ethyl acetate: peroleumn ether as
eluant to provide the title compound of formule (V) as a white solid: mp 176-177°C:
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NMR (DMSO, d 6): § 13.0 (broad s, LH,NH), 8.10 (s, 1H, thiophene H); 6.85 (s,
18, CH); MS(EI): 331, 333, 335 (30, 20, 5%, MD), 215, 217, 219 (100, 70, 15%);
Anal. Calc. for C7H3C12N04S3: C, 25.31; H, 0.91; N, 4.22; Found: C, 25.83: H,
1.00; N, 4.23.

5-(2.3-dichiorothiophene-3-sulfonyl)-thiazolidine-2,4-dione of formula (V), Example
98 and 3-(4-chlorophenyl)-prop-2-ynyl}-bromide of formula (IX), from Example 21:
mp 160-161°C: NMR (DMSO, 4 9): § 8.03 (s, 1H, thiophene ), 7.44 (4, J = 8.4
Hz, 2H, ArHD, 7.33 (d. ] = 8.3 He, 2H, AsH), 3.69 (4, J = 17.4 Hz, 1H, CH3), 3.52
{d,J = 17.4 Hz, 1H, CH2); MS(-FAB): 478, 480 (10%, 10%, M-H), 297 (30%), 148
(100%); Anal. Cale. for C16HgCIaNO4S3: C, 39.97; H, 1.68; N, 2.91; Found: C
40.30; H, 1.97; N, 2.95.

The blood glucose lowering activity of the compounds of this invention were
demonstrable in experiments using diabetic (db/db) mice.

. The dbydb (CS7TBL/Ks)) mouse exhibits many metabolic abnormalities that are
associated with non-insulin dependent disbetes mellitus (Type II) in humans. The
animals are obese, giucose intolerant and have faszmg hyperglycemia which is

scmetimes accompanied by a paradoxical hyperinsuli i
mouse will eventually develop some of the Eungomm complications that have been
associated with diabetes mellitus. {See Coleman Diabetes, 31 (Suppl. 1), 1 (982)]. In
spite of these commonalities, the acute administration of sulfonylureas (even at
extremely high dosages) will not reduce the hyperglycemia of the db/db mouse. [See
Tutwiler er al, Diabetes 27, 836 (1978)]. The ability of a few other hypoglycemic
agents to be effecive in this species suggest that the other agents have mechanisms of
action which are different from that of the sulfonylureas [ibid; Lee et af, Diabetes 31:12
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On the morming of Day 1, 35 mice [male db/db (CS7TBL/Ksl), Jackson
Laboratories, 2 10 7 months of age and body weight 35 to 60 g were fasted for 4
h@m wezgh& a@d & bassline blood sample was collected from the mﬂenp of each
anesthesiz, placed directly into a flucride-containing tube, mixed
msjmmed@m ice. Food was then returned to the mice. The plasma was separated
levels of glucose in plasma determined by the Abbort VP Analyzer. Because of the
variable plasma glucese levels of the didb mice, § mice having the most exweme (ie.,
highest or lowest) plasma glucose levels were excluded and the remaining 30 mice wese
ivalent mean plasme glucose levels:

randomly assigned into 7 groups of equi

Group A: Vehicle control N=6
. Group B: Positive control (ciglitazone) N=4
Greup C: is? Testdrug N=4
Group D: Znd Test drug N=4
Group E: 3rd Test drug N=A4
Group F: 4th Test drug Ne=4
Group H: 5th Test drug N=4

On the afternoon of Days [, 2 and 3 the vehicle, control or test drugs were

{4{(1amezhylcyciohexylmezhoxy]’bemzyﬂ}mmmhdmeez 4-dione} see Fujim ez al,
Disbetes, 32, 804 (1983), was given by gavage at a dose of 100 mg/kg/day. The test
compounds were given by gavage at a dose of 100 mg/kg/dey unless otherwise noted in
the Table.

On the moming of Day 4, the mice were weighed and fasted, but water was
available ad libinam. Three hours later, a blood sample was coliected and then the mice
were given the fourth adminiswration of drug or vehicle. Blood samples were collected
again from the unanesthetized mice at 2 and 4 hours after drug administration. The
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plasma was separated and levels of glucose in plasma determined by the Abbor VP
Analyzer,

mmmmmm@m@p@mm@wm@zmmywm
baseline sample) was determined as f@ﬂgws-

Meanof 2and 4 hour Samples(Day4) x100
Baseline Sample(Dayl)

Analysis of variance followed by Dunnett’'s multiple comparison (one-sided)
wes used to estimate the degree of statistical significance of the difference between the
vehicle centrol group and the individual drug-treated groups. A drug was considered
active, at the specific dosage administered, if the difference of the plasina glucose !evel
has a p < 0.08.

The tabulated results in the Table show that the §-{3-aryl-prop-2-ynyi]-5-
{arylsulfonyl)-thiszolidine-2,4-diones and 5-[3-aryl-prop-2-ynyl}-5-(arylsulfanyl)-
thmhdme -2,4-diones of this invention show the propesty that they lower blood
S postprandial diabetic (db/db) mice. The actual difference between
me mean percent change of the vehicle and the drug-treated group is reported in the
Table.

Examination of the resuits tabulated in the Table below shows that the
compounds of this invention are well suited as antihypergiycemic agents for they lower
blood glucose levels in dizbetic mice. For example, the compounds of Examples 42,
43 and 81 at a dose of only 20 mg/kg give results comparable or superior 1o ciglitazone
at 100 mg/kg.
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The blood glucose lowersing activity of the compounds of this invention were
also demonstrable in experiments using disbetic (ob/ob) mice.

The non-insulin dependent diabetic (NIDDM) syndrome can be typically
cheracterizes by obesity, hyperglycemis, abnormal insulin secretion, hyperinsulinemia
am msuﬁm resistance. The genetically obese-hyperglycemic ob/ob mouse exhibits
many of these metabolic abnormalities and is thought to be a useful model to search for
hypoglycemic agents to treat NIDDM [Colemsan, D.: Diabetologia 14: 141-148,
1978].The experiments are exemplified hereinbelow after the listing of the following

general procedure pertaining 1o these experiments.
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In each study, mice [Male or female obfcb (CS7 BI/6J) mice and their lean
Ew@mﬁu 6@\* or +\+ Jackson g&ﬁg ages 2 to 5 moaths (10 10 65 g)] of a
AT g€ TS 7 mn@ggtmﬁs@@&maﬁﬁm%gg The
gﬁw&&uwﬂ@%%&ﬁmg@gg al rodent chow with water ad
libimum. g&aﬁ&&%ﬁﬁg&w@mﬁﬁa A ed in 0.5 mil of 0.5% methyl
@%Egmv dissclved in the drinking water; or & d in the diet. The dose of
; s given ranges from 2.5 to 200 am\wm w&w weight/day. The dose is
cal @ﬁ&g&mmﬁéﬁﬁww&wi@ﬁwﬁg&s@%g%g&g The
positive ng.mg , ciglitazone (5-(4-(1-methylcyclohexylmethoxy)benzyl)-2,4-dione, see
Chang, A., Wyse, B., Gilchrist, B., Peterson, T. and Diani, A. Disbetes 32: 830-838,
1983.) was given at a dose of 100 mg/kg/day, which produces a significant lowering
in plasma glucose. Control mice receive vehicle only.

On the moming of Day 4, 7 or 14 two drops of bleod (approximetly 50 ul) are
collected into sodium flucride containing tubes either from the tail vein or after
decapitation. m%%gmmﬁnﬁﬁﬁg%ng@g&ﬁgﬁ&gwgmmﬁmm
the blood samples are collected two hours afier co nd administration

ﬂg@ H@g ﬁﬁogwwngﬁmﬁmgggmgmggg@g@% mggmm ﬁ
messured enz cally en an Abbott V.P. Analyzer.

For each mouse, the percentage change in plasma glucose on Day 4, 7or 14 is
calculated relative 1o the mean plasma glucose of the vehicle treated mice. Analysis of
variance followed by Dunett’s Comparison Test (one-tailed) are used to estimate the
cant difference between the plasma glucose values from the control group and the
E@g&g compound treated groups { CMS SAS Release 5.18). A compound will be
considered active if the difference has a p<0.0S.

Exar on of the results tabuiated in the Table below shows that the
@%@%@m@mé@@gggggg antihyperglycemic agents for they lower
blood glucose levels in diabetic mice. For example, the compounds of Examples 49,
$1 and 81 at 2 dose of only 50 mg/kg give results comparable or superior to ciglitazone
at 100 mg/kg.
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1. A 5-[3-Aryl-prop-2-ynyi]-S-(aryisulfonyl)thiszolidine-2 4-dione or 5-[3-
Aryl-prop-2-ynyl}-5-(arylsulfanyl)thiszolidine-2,4-dione of the formmula:

wherein

Ar is phenyl, Zanapmyi alky! substituted phenyl, alkoxy substituted phenyi,
halogen substituted phenyl, 2-pyridinyl, substituted 2-pyzidinyl, 3-pyridinyl, 4-
pyridinyl, 2-quinolinyl, 2-pyrimidiny!, 2-benzoxazolyl, halogen substituted 2-
benzathiazolyl, 2-benzthiazolyl, 2-benzimidazolyl, 2-furanyl, 2-benzo-[bj-furanyi, 2-
thienyl, halogen substituted 2-thienyl, 2-benzo-{b]-thienyl;

n is Q or 2; and

Ar’ is phenyl, alkyl substituted pheayl, pesfluoroalkyl substituted phenyl,
halogen substituted phenyl, alkoxy substituted phenyl, perflucroatkoxy substituted
phenyﬁ or ﬂkyﬂnhw substituted phenyl;

naceutically acceptable salt thereof.

2. A 5-[3-Aryl-prop-2-ynyl]-5-{(arylsufonyl)thiazolidine-2,4-dicne of Claim 1

Ar is phenyﬂ alkyl substituted phenyl, halogen substituted phenyl, or 2-
pyzidinyl;
n is 2; and
Ar’ is phenyl, halogen substituted phenyl or perfluoroalkoxy substituted

phenyl;
or & pharmaceutically acceptable salt thereof.
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3. A 5-[3-Aryl-prop-2-ynyl}-5-(arylsufonyi)thizzolidine-2.4-dione of Claim 1
which is S{Sa(#@nﬁcmpheuyﬂ)epmpe&myﬂ]eSe(pmdmes&suﬁf@myﬁ)e&nm idine-

4. A 5-[3-Aryi-prop-2-yayl]-S-(arvisufonyl)thiazolidine
which is Sa{3s(4eHu@mphmyi)am}myl}ess(pmdmee}suﬁfcnyﬁ)@mh@neez.da

5 A Se[39Afylepmpazeyﬁyi]sso(aryl@suf@igyﬁ)mimﬁdim%%dim of Clginn 1
which is 5-[{3-(4-Chlorophenyl)-prop-2-ynyl]-S-(4-fluorobenzenesulfonyl)-
thiazolidine-2 4-dione or a pharmaceutically acceptable salt thereof.

6. A 5-[3-Aryil-prop-2-ynyll-S-(aryisufonyl)thiazolidine-2.4-dione of Claim 1
which is 5-(4-Flucrobenzenesulfon yl)ssa[se(&ﬂmhgnyi)apmpazaynylje nzolidine-
24-dione or a pharmaceutically acceptable

7. A 5-[3-Azyl-prop- Zaymyi]ass(mﬁsufmyi)thmﬁd:mez A-dione cf Claim {
which is 5-Benzenesulfonyl-5-[3-(4-chicrophenyl)-prop-2-ynyl]-thiazolidine-2 4-dione
sharmiacent alﬁy accepmble gait m

8. A 5-(3-Aryl-prop-2-ynyl}-5-(asylsufonyi)thiazolidine-2,4-dione of Claim 1
whzch is S-Benzenesulfonyl-3-[3-(3,5-bis-trifluoromethyl-phenyl)-prop-2-yayl]-
3 \ \ e KETN ,-‘-wj:‘r,l,*' “ y M@bﬂemtmf

9. A 5-[3-Aryl-prop-2-ynyl]-S-(arylsufonyl)thiazolidine-2.4-dione of Claim 1
which is $5-[3-(4-Chlorcphenyl)-prop-2-yny!ll-5-(4-chiorcbenzenesulfonyl)-
thiazolidine-2,4-dione or a pharmacewmically acceptable salt thereof.

10. A 5-{3-Aryl-prop-2-yayl}-5-(arylsufonyl)thiazolidine-2,4-dione of Claim
1 which §-{3-(4-Bromophenyl)-prop-2-ynyl}-5-(toluene-4-sulfonyl)-thiazolidine-2,4-
dione or a pharmaceutically acceptable salt thereof.

11. A 5-[3-Aryl-prop-2-yayl}-S-(atyisufonyihiazolidine-2,4-dione of Claim
1 which is 5-{3-Phenyl-prop-2-ynyl}-5-(toluene-4-sulfonyl)-thiazolidine-
phmmmﬂly acceptable salt thereof.
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wherein

Ar is phenyl, 2-napthyl, alkyl substitated phenyl, alikoxy substituted phenyl,
halogen substituted phenyl, 2-pyridinyl, substituted 2-pyridinyl, 3-pyridinyl, 4-
pynémyl 2-quinolinyl, 2-pyrimidinyl, 2-benzoxazolyl, 2-benzthiazolyl, 2-
benzimidazelyl, 2-furanyl, 2-benzo-{b]-furanyl, 2-thienyl, 2-benzo-{bi-thienyl;

nis0or2; and

Ar is pheny! alkyl substituted pheayl, perflucroalkyl substituted phenyl,
haiogem substituted pheayl, alkoxy substituted phenyl, perfluoroalkoxy substituted

13. The method of Claim 12 wherein:
Ar is phenyl, alkyl substituted phenyl, halogen substituted phenyl, or 2-

nis 2; and
Ar’ is phenyl, halogen substituted phenyl or perflucroalkoxy substituted
pﬂmﬂ
pharmaceutically acceptable salt thereof.

14, The method of Clgim 12 vmetein me compound is 5e[33{4a€hlomphenyﬂ)s

15. The method of Claim 12 wherein the compound is 5-[3-(4-Flucrophenyl)-
prop-2-yayl]-S-(pyridine-2-sulfonyi)-thiazolidine-2,4-dione or a pharmaceutically
acceptable salt thereof.

This Sheet Has Beem Rﬁll
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pm&ymyﬂ}ﬁ{&ﬂmbemmlfcnyﬁﬂhmﬂn&w&dﬂm or & pharma
scceptable salt thereof.

17. The method of Claim 12 wherein the comg is S-{4-Flusrobenzene-

18. The method of Claim 12 wherein the compound is S-Beazenesulfonyl-5-

[3-(4-chiorophenyi)-prop-2-ynyl]-thiazolidine-2,4-dione or a pharmaceutically

19. The method of Claim 12 whesein the compouzd is S-Beazenesulfonyl-3-
[3e(395abmssmﬁummemylephenyﬂ)epmpezeymy@ethnamﬂudmeez 4-dione or a

accepiable salt thereof.

21. The method of Clsim 12 wherein the compound is 5-{3-(4-Bromophenyl)
-prop-2-ynyl}-5-(toluene-4-sulfonyi)-thiazolidine-2,4-dione or a pharmaceutically
acceptable salt thereof.

22. The method of Claim 12 wherein the compound is 5-[3-Phenyl-prop-2-
ymyi]-5-(toluene-4-suifonyl)-thiszolidine-2,4-dione or a pharmaceutically acceptable
salt thereof.

23. A pharmaceutical composition for relieving hyperglycemia in 2 manunal
which comprises a hypergiycernia relieving amount of a 5-[3-Aryl-prop- Zeynyll]ese
(arylsufonyl)thiazolidine-2,4-dione or 3-[3- Aryllepropaznynyl]eSo(arylsuEfanyna
thiazolidine-2,4-dione of the formula:

“ﬁiii”i‘l“’ixﬁiﬁ“li“li



T

-47 -

N wherein

Ar is phenyl, 2-napthyl, alkyl substituted phenyl, alkoxy substituted pheayl,
halogen substituted phenyl, 2-pyridinyl, substituted 2-pyridinyl, 3-pyridinyl, 4-
pyndmyﬂ 2-quinolinyl, 2-pyrimidinyl, Zebem@xazallyﬁ. 2-benzthiazolyl, 2-

izimidazolyl, 2-furanyl, 2-benzo-{b]-furanyl, 2-thienyl, 2-benzo-{b]-thienyl;

nisQor2; and

A7 is phenyl alkyl substituted phenyl pesfluoroalkyl substimted pheanyl,
halogen substituted phenyl amyxy substituted pheayl, perfluoroalkexy substituted
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