NOVEL ANTI - HYPERGLYCEM C AGENT woxPEr-0 Tivhe
{fﬂesent i nvention provides novel conpounds possessing antihyperglycemc 5
‘activity. Mre particulary, the present invention provides novel

5-[ 3-aryl - prop- 2- ynyl]-5-(aryl sul fonyl)-thiazolidine-2, 4-di ones and
5-[3-aryl -prop-2-ynyl]-5-(aryl - sul fany) t hi azol i di ne- 2, 4- di ones, and
derivatives thereof,which are useful in | owering t he bl ood gl ucose

| evel in hyperglycem c mammal s and useful"%n treat ment of non- i nsulin
dependent (type 2) diabetes nellinis preferablyy in humans. 10

BACKGROUND Treatment for non- |nsuI|n dependent di abetes
mellins (Type 2 is di abet ggveis UNTLHYPERGILYCREMICl AGENGER ONs  of diet and

exerci se, oral hypoglycemc agents and I n =Severe cases insulin.
Oral agents common use are the sul fonylureas and bi guam des. ile the
sul fonyi ures are vaipahl =5 S
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5-[1-and 2- napiusaiin deggades digbepesnallie

Jirkovsky &  Us Patent 4 997 948 1991) 5-[(1-and

2- napht hal enyl )t hi o] - 2, 4- th| azol | di Redi~gResapnm (Zask and Jirkovsky US
Pat ent 5, 068, 342, 1991) and 5-[ ar yl SUrES! t hi azol i di nedi ones

(Zask et al,J. Med. ‘ﬁ‘, 90, 33 ‘ 18- 1423) o di.scl osed
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in place of a

5-{(1-and 2-naphthalenyl)sulfonyi]-2,4-thiazolidinediones (Zask and Jiskovsky
25 US Patent 4,997,948, 1991}, 5-[(1-and 2-naphthalenyl)thio]-2,4-thiazolidinediones
(Zask and Jirkovsky US Patent 5,068,342, [1991) and S-[{arylsulfonyl]-2,4-
ﬂmmﬁuﬁnedmmes (Zasketd J. Med. Chem. 1990, 33, 1418-1423) were previously
_ antidiabetic ompounds of the present invention, (I), differ in
that they also c@rmm a &{Seawlsprope&yny!} group. This latter moiety enhances the
30 antidisbetic 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
mﬁdiabézic agent. The compounds of the present invention, (1), differ in that they

35 contain a 2,4-thiazolidinedione ring in place of a carboxyl group of A.




[err] a al so show antidiabetic activity. These include ciglitazone
(US Pat ent No 5 4,461, 902; Schda, et al Chem Pharm Bul | . 1982, 30, 3580) and
*a nunber of nore pont ent anal ogs: pi ol i tazone( Sohda, et al .

Ammei m - Forsch.J Drug. Res. 1990, 40, 37)englitazone(Stevenson et al

Met abol i sm 1991, 40, 1268) ; CS-045( Met abol i sm 1991, 40, 1213) and ot hes
(Hul'in, et al.J. Med. Chem 1992, 35, 1853; Sobda, et al J. Med. Chem
1992, 35, 2617). None of the 2,4-thiazolidi ne#li one containing 10 conpounds
fromthe above disclosures contain the 5-(arylsulfonyl), 5-(arysulfonyl) or
5-[3-aryl -prop-2-ynyl ] groups possessed by the conpounds of the present
Conmpounds in which sulfur is attched to the 5-position of a 2,4

t hi azol i di nedi one ring have been (Japan KokakQ78 40 770 Japan Kokali 78
15 46, 973; M krobiol. zZh. (Kiev) 1970 518- 520 (Ukraln) Ger. O fen. DE
3,045,059) but differ fromthe cong =

t he nitregen of the 2, 45H A NErH

sulfur is in the formof a sulfoni c==

are not sul fones and do not contain a napthalene ring.
Furthernore, these conpounds are claimed as having only antifouling or
25 This inventi on.rel at es 1o novel

5[ 3- aryl - prop- 2- ynyl | Osbecsisglose PO ‘ tazolidingiisne
5-[3-aryl - prop- 2-apdyiide Mmmnmbémn@%ﬁdﬂ M@Iiﬂcma @igﬁnmztme (US Pamem No.
5 4,461,902; Sohda, 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 al. Metabolism 1991, 40, 1268); CS-045 (Metabolism
1991, 40, 1213) and others (Hulin, et. al. J. Med. Chem. 1992, 35, 1853; S@M&, et
sl J. M’ed Chem. 1992, 35, 2617). None of the 2,4~£hzazahdmedmﬂe containing

10

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

15 46 973 MMBE@E Zh. (Kiev) 1970, 32, 518952@ (UM), Gez. Oﬁewﬁ
3,0435,059) but differ from the cornpounds
@f the z.‘i,%!::.w,‘m linedic

25 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

30 (CS7TB1/6Y) mouse. Both are models of human non-insulin dependent (type 2) diabetes
mellitus.




di ones of fornmula (I).These econmpounds anti nyperglycem c activity,which has
beén denonstrated in their ability to | ower plasma glucose levels in the

db/ db (C57BI/ KsJ) nouse and to | ower plasma glucose |evels and | evels
in the ob/ob 30 (C5781/6J) nmouse. Both are nodels of human non-insulin
dependent (type 2) diabebtes mel i ns.

The conpounds of this_invention are chareactered by
the general formula (1), seen bel ow 3nherein Ar is phenyl ,
2-naphi hyl, al kyl substiuted phenyl, al koxy substi nues phenyl

hal osgen substitued phnyl-2-pyridinyl substituted 2-pyridinyl,3- 5
pyridinlyl,4-pyridiny,2-quino|iny| 2pyrinidinyI-Z-benzoxazonI 2- benzt hi azo
2~ benzi ni dazol yl, The.grmpoundsof this | AT eyt ?‘ﬁgﬂlm@ﬂ@vhl eny
|, 2-t hi enyl, 2- bmncbegay}. wmnym::spmm Zeﬂﬁphmﬂwn@bmﬁd Wyl&ﬂmykyl
substi t ut ed Phegpkrimie bheddt heRkdn/ dubsiithed b ituted il ed
phenyl al koxy substituf
and al kylthx% %@W@u
conpounds of t he-bene

whi ch Ar is phegyl. ,Ml&yig
15 pyrldlnyl_ﬂ,ﬂa srinGRg
per f | uor oal koxy - o>" SEHST T T

of this |nvent|Eﬁﬁﬁm@@¢@@¥Mﬁ@Qﬂﬂmm@dﬂhaﬂi
5-[3-(4- Chl iy ophenyl ) - prop2-ynyl ] -5- (pyri di ne- 2 sul fonyl)thi azolidi ne- 2, 4-
di one,

w%mm‘Afnsp%amﬂrd&wﬂsmmmmmedphamﬂ,hﬂ@gmx&ﬁﬂ@@ﬂ&ip@mgﬂn@ik

15 pyridinyl, n is 2; and A7 is phenyl, halogea substituted phenyl and perfluoroalkoxy
&Mmmmmﬁphawm
The most preferred compounds of this invention include:
20 5-{3-{4-Chlcrophenyl)-prop-2-yayl)-5-(pyridine-2-suifonyl)-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
25 24-dione,
5-{4-Fluorobenzenssulf
2 4-dione,

5-Benzenesulfonyl-5-[3-(4-chiorophenyl)-prop-2-ynyl]-thiazolidine
5-Benzenesulfonyl-5-[3-(3,5-bis-triflucromethyl-phenyl)-prop-2-ynyl]-
30 thiazolidine-2,4-dione,



[ad]

5-L3<(4-FIuorophenyl)-prop-2-yny|]-5-(pyridine-2-su|fcny|)-thiazo|idine)-2,

4- di one.

5-[ 3- (4- Chl orophenyl ) - prop-2-ynyl ] -5-(4-(4-fl uorobenzenesul of ny)-thi azonlid

ine 25 2, 4-di one

5- (4- Fl uor obenzenesul fonyl ) -5-[ 3- (fl uor ophenyl ) - prop-2-ynyl ] -t hi azol i di ne

5- Benzenesul f cnyl - 5-[ 3- (4-chl or ophenyl) - prop-2-ynyl ] -t hi azol i di ne-2, 4- dlone

5- Benzenesul fonyl -5-[3-(3,5 bis- trlfluorbﬁéthyl phenyl) - pr op- 2- ynyI]

t hi azol i di ne- 2, 4-di one

5-[3-(4-Ch|oropheny|) prop-2-ynyl]-5-(4-chl orobenzenesul fonyl)-thiazolidi ne
sc[Be(mmam 1)-prop-2-ynyi]-5-(4-chlorobenzenesulfonyl)-thiazolidine-

5 [3-(4- Bronneﬂgayhé prop- 2 ynyYf (t%?%ene 4-sul.-fonyl) -t ?azolldlne 2, 4-

5. [ 3- Phenyl - pr op- 2-5;ifAs(#{Brempphsnyii-ampR-waik Siglsued-ufenyl)-tisrmlidina 24+ one.
The cdnpounds didae} dtids | nventions of can be prepar ed accordl ng to the

net hods out | igN@Ch, et he. £
presented “bel ow r

Tb@mmpoundsof:hnmvmm@nmbemmm@@dmgmmemmm
outlined in Schemes I through V, the first of which is preseated below:

appropriste, commercially available arylthiol of forenula (ID) is
ﬁmcwdeﬂnahmaamd@msﬂhwqmmmemmpkm&sﬁammdwmmcmec@numeeqmwdhmm
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
1S 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
20 alcohol solvent. When done in this manner, the arylthiol of formula (1T} 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.




il

In Schenme |, the appropriate,commercially available arylthiol of fornmula

(11} is reacted wth a base and the subsequent conplex is reacted with
one or nore equivalents of 5-brono-thiazolidine-2,4-dione (Zask et al,
J. Med. Chem 1990, 33, 1418-1423) to produce a

5-aryl sul fanyl -t hi azol i di ne-2, 4-dione of formula (I11).The reaction is 15
conveniently perfornmed in an aprotic solve such as THF or hexane using 2

or nore equi val ents of a strong netal”<ani de base such as 1ithium
di i sopropyl amde or |ithium bis(trinethylsilyl)am de at | ow
tenperature(eg. Oto -78[err]C) followed by warning to anbi ent or

hi gher tenperatures for 1 to 10 h. Alternatively the conpound of formula
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iding;4-iiong af formua (') Fotlowing she grospgis of Zasktiabth Medf an

aryl thiol of fofHEAoHEEE
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can vary fromQL oF?oﬁﬂ d the reaction tinme can = vary from
30 mn to 2 days. ernatively, a perbenzoic acid reagent such as

meta- 15 chloroperben20|c acid can be used to convert t he conpound of
formula (112) to th‘me compoandpHfonciuia by preputed 08 ior\padre
of perbenzoic ag iRk Blnadal of fdeBinl o AVIS Tt
as chloroform gy gl é&&%ﬁ s&}v%ém? £ Ghis Sansformasion inciude polar eprotic solveats sach
a8 DW THF and protic solvents such as low molecular weight alcohols or water.
Alteraatively the alkali metal aryisulfinate of formuis (IV) can be reacted with S-bromo-
25 thiazolidine-2.4-dione using the phase transfer catalyst Aliguat 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

30 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
water or in an agueous low molecular weighe alcohol 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

35 the procedure of Chew Lee and Lamar Field (Syathesis 1990, 391-397) in which the




period of from1lh to several days. 20 The conpounds of formula
(VM)* may al so be prepared by reacting one or nore equi val ents of an
al kali arylsulfinate of fornmula(lV)wi th 5-brono-thiazolidine

2,4-dione. Suitabl e solvents for this transoformati on i nclude polar aprotic

sol vents such as DVF, THF and protic solvents as | ow nol ecul ar wei ght
al cohol's or water. Altermativelt the al kali netal arylsulfinate of
formula (1V) can be reacted with 5-brono t hi azol i di ne-2, 4-di one using
t he phase transfer catalyst Aliquat 336 (tricaprylyl met hyl anmoni um
chl oride) according to the procedure of G Baumet al (Synt he5| S

1987, 56-59). sulfmyﬂ chleride oﬂmelal(ml ssm@wﬂnlmmxmﬂaﬁm bbHp-thideres
be conveni entl , ) ek

with 2 equival ents of. ai de

met al hydrOX|d~”“1””“* AL EEE
mol ecul ar wei glhydakide targroduse W>»WFéfﬁﬁﬂﬂa@WWarylsulflnate of
formula (1Vg can al so be prepared by reducion of an arylsulfonyl
chloride of fornul a, . Thi,s

acconpol i shed usi ng
(Synt hesi s 19906vialkybainy the presprce
of fornmula (X ) cafboh amed S tié ihinsbldinediba
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have two pri mapygiles. Ml Sh -canhe.al ﬁ@m @& %u ]
in the presencg _base. TiTe: :f STtes, are t th| az& Eéi( .
carbon at om an&FHRE v e A

al kyl ati on chﬂ@ﬁds nmdmmemd& moﬂdm@m mgm of ertestiery ammerb&se(:sﬁcm bon

actom of (Vysg! neQdetahs WP g M pT-XNal dnifent brl-aihieed| Kyl ation
protecting group ' (trlp%!‘%ﬁif met ane)group per Torm this

function. The trityl group is introduced by reacting the copound of
formula (V) w t: BRol ar equi val ent of triphenyl net hane chl ori de
in the presence of ORGSR i val ent a tertlgry am ne b uch as

e Orenangy! ‘;w‘u‘w‘-"éw' H g Ar—" - Br
W'% Pd (it} / Cu (i)
base it ™

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
20 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

25 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

30 of formula (VIII) by reacting (VIII} with 0.5 to one molar eguivalent of phosphorus

%
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15 triethylmne preferably in a halocarbon solvent at O[err]C or anbient
t enper at ur es. RVA [err] In Schene 11, the

(3aryl prcp-2-ynyl)-brom des of forrmula (IX) can be prepare via a two
step process fromcomercially available aryliodides of formula 20 (VII).
In the first step, the compound of formula (VII1) is prepared by the
reaction of the conmpound of formula (MIl) with on fornmula (VI1) wth
one or ne equival ents of propargyl alcohol,“fh t he presence of a
catal ytic amount of a palladium (1l) reagent such as
dlchlorobls(trlphenylphosphlne)palladlun(ll)and a catalytic amount of a

COIO]I?er (lj) . Btarite RUBY eher RRACTontaining Fetiine dﬁ@,
perforned in the iwﬁ LS e Rre %g of a secondary or
tertiary am ne su&ﬁ as s fdta %yﬁk‘ﬁmﬁ The secondary or
tertiary am ne may be used as sol vent or a hal ocarbon sol vent such as

i T‘]’ig‘ 7?\;‘;‘:’7"\ By I’ﬂ@m& @f me

chl or of &rm may be ,;,‘. R de
Chi-0l to 2

comonl y used YRR oy AdeloL
days. The o ) ) gt conventer " prepared
fromthe conpound 30 of forrrula(VII) by reacting (MIl) with 0.5 to one
nol ar equi val ent of plResading :

-7- tribromde in dry et her sol vent containing pyridine.This
reaction is the ng aveni ently done at O[err]C to roomtenperature
for a period of ff& =to0 30 h. The conpounfs of formula (1)
are then prepared by al kyI ation of t@e (Ph onpounds of forkul asH

(rrr)y, (Mor(Vi)with the conmpounds of f Qa fSIX). mferlngto
sa;l;@;% S I b

2) (IX)

schenme |11

vy

0

hiszolidinedione C-§ hydf@m of (V1) is removed by the action of one or more
eqmvaiems of a bm Common include aiksli metal hydrides such &s
Mmhydﬁ@emmg&ﬂ;mmﬂﬂkykmhmmtyM@mmmmm

29 dtisopropylamide. Suitable solveats include THE OEDW with

15

formuls (X). i‘hec@mpcundoffmmmmenmmdmmmM&omwem
wipheayimethane protecting group. Typical acids include one or more equivalents of

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

Referzring to Scheme IV:



[err] 10 the thiazolidinedione G5 hydrogen of (IV) is renoved by the

acttojn of one or nore equi vul ents of a base. Cormonly used bases

i nclude al kali netal hydrides sodi um hydi rde al kali metal al kyls such
as butyl lithiumor alkali nmetal. 15 tenperatures ranging from-78[err]C
to roomtenperature. After deprotonation of the formula (X). The

conpound of fornula (X) is then treated wyth an acid to rnove the
tri phenyl met hane protecting group. Typi cal acids include one or nore
equivalents 20 triflucroacetic acid or formc acid. This acid way beused as

sol vent or a hal ocarbon sol vent such as dichl oronethane is commonly
enpl oyed. This reatd-ds DRy IS coneniently done o Referring to
Schene 1V: [err] : 5 ,H

-[ 3-aryl - prop- 2-yny| ]1-5-(arylsul fanyl)-thiazolidine-2,
formula(l) may be M,
5- (arylsul fanyl)thi g#pl i di=rre=2sd=drom e ]
nore equivalents of a base Tvvo e@MWaI ents of base'effect — ——

S -[3-asyl-prop-2-ynyl}-3-(acyisulfanyl)-thiszolidine-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 eﬁecs
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 lithivm diisopropylamide or lithium bis(trimethylsilyl)amide.
Senvenient solvents incinde THE for alkali metal amide beses and THF or DMF for the

10  alksl E@B@lﬂ hydride bases. Reaction s vary from -78°C to reom temperats

firom 1k to 3 days. Ahhmwmmlw@yonmeMmh&MmmCesm

15  atom to afford the 5 -[3-asyl-prop-2-ynyl}-S-(arylsulfanyl)-thiazolidine-2,4-dione of
. 1) base
v}
2) (X)
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




5 deprotonation of both the thiazolidinedione nitorgen atomand at the

C-5 position to form a diaion. Commopn bases to acconplish this
deprctonation include al kali neal hydri des such as sodi um hydri de,
al kali metal alkyls such as buy lithiumor alkali Conveni ent sol vents

i nclude THF for alkali netal am de bases THF.or DVF for the 10 al kal
netal hydri de bases. Reaction tenperatures %ﬁry from-78[err]C to room
t

t enper at ur e. Two minutes to 1 h aftr tthe base is introduced, one or
equi val ents of the appropriate (3-aryl prop-2-ynyl)-brom de of

formula (1 X) is added to the reaction m xture and the reaction is
allowod to sir dbembé diznjofl. Common aEcexdpl lemrotna:
1h to 3 days Al lgyhaide
carbon 15 atom fo. af
[3 aryl - prop- ZGFF@

- [ 3-dryl - pr opCoayemidnt sclvees ipdl
prepared by seaglih®heni
5- (arylsul f onyl -thlaz
equi val ents of
of both the thi é@PPe
-9- for g
i ncl ude al kal i
al kyl' s such as D
THF for al k@i

15 ©y
®)

where Ar and n aze as defined sbove and R1 is hydrogen or a removable protecting

PR— compound having the formula C
20

R%-CH,-C=2 CArt (O)

where Arl is as defined above and R? is & leaving group in the presence of & base 5o as

mammnxwwea34@yﬁmvp4kﬁmdsuhmmwauax@@ﬂMazﬂmmnaﬁone(}Scmﬁmmmumn
25 O TGO

priste m@wwﬁofmmsmdnxmwﬂﬂepmnammggnmpamiwﬁﬁe

used should be a strong one, i.e. one strong encugh to effect deprotonation at the C-5
30 pesition of the thiazolidinedione ring as well as at the nitogen atom of the



Two mnutes to 1 h after the base is introduced, one or nore equival ent
of the appropriate(3-aryl prop-2-ynyl)-bromde of fornmula 9(IX)is
added the reaction 0 m xture and the reaction is allowed
to sir at O[err]C or roomtenperaeture for 1h to 3 days Al kyl ati on
occurs execlusively on the thiazolidindione C5 carbon atopmto afford the
5 10 -[3-aryl -prop-2-ynyl]-5- (arylsulfony ). -thiazolidine-2,4-dione of

formul a(l). The conpounds of t i’s invention can al so be
prepared by a Process which conprises reaction of a conpound havi ng
the fornmula B [err] where Ar and n are as defined above and
Rl err] is hydrogbizzolidined ’ 1’;

Ar[err] is as def
of a base so as _
t hi azol i di nedi ong" &
sai d renovabl e prithn
conmpounds hawg ng;@i ik
acceptable salt Lher, Dl bE cpher
may be carried ~° ¢ T el Ne
it will be obser%@%%ﬁ 5
strong enough tq@www

t hi azol i di nedi ong, i 39s I MEL

10 (ueylsulfenyl)3-triyl-thinmolidine.

s %
¢ g

nd of formmuia (V).

‘The present invention also comprises a methed for lowering the biood glucose

level in a hypefgﬁycemic mammal, comprising administering to such mammal
effective amnount of one or more of the compounds disclosed herein effective 1o lower
15 bl@@dgﬂm Thxsmezhcdmyalwbeseemsamhodofmnghm@mm
& masmmal riprises administerin mamnsl ffective amount of oue
or mere of the compou discm hm effemve e E@wef blood glucose. The
paarimat is preferably a human. The compounds of the present invention

t of hyperlipidemis and dﬁ&beﬁc

may aﬂm be used ag agents for the treatmen

20 complications (e.g. neurcpathy, nephmpgdny, ritinopathy, cateracts). Compounds
the present invention, in crder to enhance efficacy, may also be used in combination
with insulin, sulfonylureas, biguanides, aldose reductase inhibitors and hypo&p:demc

25 The desages of the compounds presented herein will vary with the pexticular
compound chosen and the form of administration. 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

30 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.



t hi azol i di nedi one ring. Anot her nmethod of perform ng the process of the

i nvention conprises reacting a conpound of fornula B where R err] is
a protecting group with the conpound having formula C. This may be
carried out in a manner described herein with reference to Schene

[1l hereinafter. The preparation of the 5-(arylsulfonyl)-3- 5
(triphenyl nmethyl)thiazolidi nedi one-2, 4-di @nes(VI )for use as described in

Scheme 1l can be carried out as de¥cribed under Schene L Were the
end conmpounds is to have formula | where n is 0, then the process nmay
be carried out by sing a conpound having fornula (I'11) instead of the

conpound having fornmula (V) in the react ion wit h tri phenyl et hane
chloride in the pre G RkedOy HOE =ta S 01 ksl ‘3,7_3 t he
reasul tant 5- ) , 4-di one
i nst ead of the@é ASloic ormvi i

i nvention al socmnmmmare ef the compbineds ¢ canticaliylac

level in a 5'pr o b Gl REER 1'1#1‘H;J'fé-é‘-?“?;ﬁii;3:«‘@‘ heSdddin | an
15 bl ood gl et hod way alSo be see et hod of tgeatl ng
hyper gl ycem a " “=0SS 5 PRI atis a8 fhe COpREIR (RETHEYB: 0sed herein effective
to | ower bl ood gl ucose, The mammal so treated is preferably a human.

The conpound of the‘m @%&uﬂd@@%@?ﬁewm invelfBoh Wf&iﬁ bﬁﬁd\wﬁﬁ SRR for
the treatnent of h ‘ dm,a .and di ! e Saine

neur opat hy, . MHcally gcoents f al '
present i n¥@nt sagee ackivitp axrbeir prrees ki T
conbi nation syt i@n@tg&ﬁw Bakes t@tfb&@@ésélsﬂﬁsmcmﬂﬂ tf@mmgg,aw

i nhi bitors and_h ?fﬁ%%%&grgp i z%%%st %ﬁ%gggds

presented her o

the form of adefineals;sush 2 ?‘""‘-“i‘»‘
part i cul art hos@gw
i nventi on € pompathir

protective effe
the effective HREAFH

about 10 to ab@e@rm
or divided intgQ, ;

DroeH w HE

for the 1.ndi vi dt
person respons%l nvi Al 7
adni ni st er2@l N:Nedzmn
to determ ne tABhE RSk

25 cosclvent. The salt is mmed 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
SCETESPON inorganic salt desired. Evaporation of the sclution or addition of 2
Waer- mnscxhlg solvent of more moderate polarity, for example, a lower alkkanol such as

30 butanol, or a lower alkanone such as ethyl methy! ketone, gives the solid inczganic salt.

d to use a cosolvent of moderate or low

In the case of an amine salt, it is preferre:
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




Al so enbraced by the present invention are pharmaceutical conposition

. useful for lowering bl ood glucose. Anbng these are conpositions
conprising a m xture of one or noer of the conpounds disclosd herein
or pharmaceutically acceptable salt 5 t hereof, and a pharnaceutically
acceptabl e carier,which can be used according to the The
conpounds of the present. invention may formpmsalts wth suitable

t herapeutically acceptable inorganic and 6 ggnic bases. These derived salts
possess the 10 same activity as their parent acid and are icluded within
the scope of this |nvent|on Sui tabl e |norgan|c bases to forn1these
salts include, fcainpeuaiw juinernasydamenbaias, hydroxide in 2 waer subudon fall®veedOby

bi car bonat es of M1m31w5€@Eu&kﬁally acceptabl e al kali netals or netals or

al kal i ne eart'h neta as lithium sodium potassium nagesium
calciumand the |ike. Sui tabl e organlc bases i ncl ude primary and
secondafy am nes suciThas dunde afdecpreden: invieatherniniy

(N,N[err]- dlg AVEAR)
(N- et hyl gl ucam ne) N be Tl
di et hyl ai me, ™A smbinaton el or !

pi per azi ne, tronimﬂmzmmdﬁﬁﬁ&&uh;xmmﬂﬁhwﬂ&omﬁwawﬁwnﬁf@,m;,
procai ne etc. Fug Sild; éﬂh%efmﬁ% i@ﬁn%&d&oéﬁ%ﬂ;&@w
exanpl e, t 1 TRt | | k noL

met hyl - t ri et hanSPPEEP &/ CF 4w pnn (= 14 S
salts.In prifici psed inivs
sal ts which ar e gppysd
to the correspondin
acid formof th

%!D

gfumuoﬂ.uﬂbﬁﬁ%ﬁﬂﬁﬁﬁﬁdpns

| ega%?ﬁ#sb%ge mjmbieh €

equi valent,in aﬂﬂﬂ“”? ‘”‘“ et ntravenousiy) durmpetitepesily.t o
dryness or by aggicatnedusty mammmseumﬂ 0| TR orlpbiinds of tRis duventiod mim%eof
inorgani c sakts, glf.0S. 0 Q%%ﬁ &éﬁé& Ive the acid or the conpound
I n water containing a nydr oxl onate or bicarbonate
corresponding to the inorganic salts deS|red Evaporatlon of the solutiob or
addition of a Ths foliowing atcdlinfisgéxamples Girthenilicarratenbie tnveationol arity, for
exanpl e a | ower al kanol such as 30 but anol , or a |ower al kanone such e
such as ethyl nethyl ketone, gives the_,golid jnorganic salt. In the
case of an anmine salt, it is to use o4 st of noderate or | ow
polarity su2l as ethanol ethylacetate and bentzene Evaporat|on of the
sol vent or addi't i 0%.(qhisnEi Eahirheyithailidie-baBloge0! ALl y Such as
benzene or n-hexane glves the  solidsalt. Q aternary“annnnlun1salts
may be prepared by m xing the acid of the

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
25 dry THF (200 wl) 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
;u;f;z:ra 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%).



12 - conpound with a quatrtnary amom um hydroxide in a water

. solution followed by evaporation of the water. The
conpounds of the present invention may be clinically admnistered to
manmal s, i ncl udi ng man, by either the oral or parental route, Oal

adm ni stration may be either alone cr in conbination with a solid or
| iquid pharnmaceutically acceptable carrier or diluetn such as s
m | k, Sugar, certain types of clay, water, léeget abl e or m ner al

oils,and so forth to formtablets, capsules, powders, syrups, solutios,
suspensions, and the |ike. For parenteral, adm' nistration, the active
conpounds may be 10 used i n conbi nat IFXAMPIJE aqueous or organic nedia to

forminjectable solution or suspensi on. For exanple, solutions in or
peanut oil, aqueous sol uti ons of _ vvat er and soI ublepharceut ically
accept abl e salts of the & iding2-guifanyii-dhinzalidine-2.2-digBe (I s prepared

I n this ‘manner may be adm nst ered 7 |ntravenousl y, int raperl toneal ly,
subcut aneousl in HRORORNAS o Of L l@@ Vg aI SO
be subscta eousl y or@ In rarruscu?g ‘The ,can 49’%@% | HV%I

may al ao be 15 Jasreanyediss M@@ﬂ% 200 mL) at

To a solution ms'”’?; :n T

J. Med. Chem 199f).
mol] in 25 dry T alerr] ¢ )
bi s(trimethyl si |4 FRBEE Eoi 1C] gdded '

56nmmmol ) dr opviise. méa@;en@@pm st@x&md mmh a&ﬂm&eﬂﬁﬁm ﬁd
tenper at ure. Af t Grpdiie A WhPRished o |
wer e seperated and the aguequ ase was exi
300 ). S e 55 G et
concent r at ed ancﬂm?%sm@)@mﬂ énfl: & k
acetate) to provighe
124126[ err] N\R,
2H | ArH) isl

ey H) 742(@,\5@33%&%@?@4799@&%@ rm

st 0, L, 185 adwr, B0 T

(Known: Zask et &l, J. Med. Chem. 1990, 33, 1418-1423).



T

13- 5 To a solution of 5-brono-thiazolidine-2,4(28.24 g
0.T44 nol) and 2- mercaptopyridine [(I1) 16.0 g 0.144 nol] in dry
THF(200m )at -78[err] C was added l'ithiumbis(trinethylsilyl)am de
(1.0 Min 317 m 0.317 m) dropw se over a 40 min period. After
30mn the reaction mxture was warned to room tenperat ure. After an
additional 3 hr, 10% HCL was added to pH:i The | ayers were seperated and
10 the aqueous phase was extracted with %F] acetate (2 X 500 nm.). The
conbi ned or gani ¢ phase was washed with vvat er (500 nm.), brine (500nl),
dried (MySJ err])and concentrated to provide the title conpound as a
green solid(30,45g 93%: np | 18- EXAMPIE§] C NMDVSO, d[err] ): 8
12.35 (s, 1H, NH), 839(dJ-53H[err] 1H PyrH) 7.69 (dd, J=7.3,
8.3 Hz, 1H, PryH), 742(d : Hz ‘H),7.19 (dd,J . 15 5373Hz

1H, PyrH) 6.31 (S, aps=buorgpuen ‘m« apvl-fhiszeligine-4.4=01000000111 9

(1009 ;7 AnaL (derr] H[err] N[err] Qerr] S[err]) Usi ng

the proceduge descr kg inbXA10) %? absemul a
1] Exanp] e, 3.

gryl 2rercapt an %&é@@@é@@m

25 carbonate ma&gzgmmmmmnmm&am]@mnm
5- (Napt hal ene- g3 b N whish 8500 i, B3aiRed with €5R. HICY lo)pH = 1 and filtered. The

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

10 provide the title compound as & white solid (14.05 g, 75%): mp $9-100°C; NMR
(DMSO, d 6): 8 12.14 (s, 1H, NE), 7.66 (t, ] = 8.0 Hz, 28, AdiD, 7.29 (¢, ] = 8.5
Hz, 2H, AsED), 6.05 (s, 1H, CH); MS(EI): 243 (M, 100%), 200 (30%), 128 (60%),
127 {50%); Ansl. (CoHgFNO282): C, H, N.
15 mple 5 zhemp@unds@ff@muﬂa(ﬁm
18E mercaptan of formula (II) and
20
25
30

35 From 4-bromothiophenol: mp 115-117°C.



f
(Known: Zask et al, J. Med. Chem 1990, 33, 1418-1423). 5
5-Brono-t hi azol i di ne-2, 4-dione(15.0g , 76.5 nmml ) was added a O[err]C,
mechani cal ly stirred solution of 4-fluorothiophenol [(Il), 9.8g,76.5
mol ], sodi um (27.75g , 262 mmol) and water (120 nlL). After 16
hr, the reaction m xture was diluted wwth water (500 nmL), acidified
with conc. HCL to pH =1 and filtered. The resultant solid was washed
wi th water and petrol eum et her and drie&%sﬁ vacuo to 10 provide the

compound as a white solid 4.05 g, 75%: np 99-100[err]; NWR ( DVBO

dlerr] ): [err] 12.14 (s, 1H NH), 7.66 (C, J= 8.0 Hz, 2H ,ArH), 7.29 (t,

J =8.5 Herr] 2H ArH 6.05 (s, 1HCH; MS(El): 243 (M, 100% 200

3099, 128 (609%, 127 (509 ; Analgwitdmrg bH err]FNQ err] Slerr]): C H

N. 15 Usi ng the prescribed it EX € 5, the conpounds of fornmula

(rery, Exanpl e 6-10 were prepared fromthe approprlate arylnercaptan

of formula (111) an@-{4-MePhoxvphenyisul uﬁ”'ﬁwﬁ,?:Vﬁiu‘f‘rli 2, I

103-107.5[egr]C 25 [Jerr]

109-11 '
09 0 [ errjc From 4-methoxythiophenol:

10 §-(Toluene-3-suifanyl)-thiazolidine-2,4-dione, (III)

From m-thiocresol: mp 61.5-64°C.

15
5-(4-Fluorophenylsulfonyl)-thiazolidine-2,4-dione, (V)
30% Hydrogen peroxide (50.4 mL, 0.489 mol) was added dropwise
hﬂf 2@ min period to a mechanically stirred solution of 5-(4-flucrophen
20  thiszoclidine-2,4-dione [(I1), from Example 3, 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, d 6): §
28 12.78 (broad s, 1H, NHD 8.00 (m, 2H, ArH), 7.58 (¢, J = 8.9 Hz, 2H, AsH), 6.70 (s,
18, CH); MS(CT): 276 (M+H, 100%); Anal. (CoHgFNO4S82): C, ¥, N.

By the procedure described in Example 11, the compounds of formula (V),
Examples 12-14, were prepared from the appropriate S-(arylsulfanyl)-thiszolidine-2,4-
dione of formula (III).

30




30 35 From 4- br onot hi ophenol : np 115-117[err]C

' EXAMPLE 9 5- (4- N@thoxyphenylsulfanyl)
t hi azolidine-2,4-dione.(I1l) 5 10
5- (Tol uene- 3- sulfany) t hi azol i di ne-2, 4di one, (I11) From
mt hi ocresol :np 61.5-64[err]C 15
5- (4- Fl uor opheunyl sul fonyl ) -t hi azol i di ned; 4 dlone (V) 30%
Hydr ogen peroxide (50.4 nL, 0.489 nol) ov% hr, 20 mn period to

a mechani cal | y stirred solution of 5-(4-fluor opht nysul fanyl)- 20

t hi azol i di ne-2,4-dione[(II1),from Exanple 5,11.9g,48.9 nmmol )in gl aci al
acetic acid (457 mL) at 60[err EXAMPIE 1an additional 3h,the react i on
m xture was cool ed to anbi ent

3
10
15
Prepared from $-(4-chlorophenyisulfanyi)-thiazolidine-2, M@ﬂe. () of
Exs ..- : mp 143-144.5°C,
20
25 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
30 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, AsH), 7.67 (t, ] = 8.1Hz, 2H, A, 5.44 (s, 1H CH); MS(ED): 225

(MI, 24%), 182 (18%), 153 (12%), 110 (100%).



tenperature and concentrated, The resi due was partitioned between water and
et hyl acetate. The ethyl acetate |layer was dried (MgSOJ err]) and
concentrated to provide the title conpound as a white solid (10.9 g,
81% : np 190-196[err] C, NWMR (DVSO, d [err]): 8 25 12.78 broad s, 1H NH,
1H, NH) 8.00 (m 2H,ArH), 7.58 ( t,J 8.9 Hz, 2H, ArH), 6.70 (s, 1H
CH; MS(d): 276 (MrH 100%; AnalL (C[err]ﬂ [err]NO err] S[err]): C, H N

By the procedure described in Exanple 117 *the conpounds of fornula (V),
Exanpl es 12-14, were prepared fromthe appropriate

5-(arylsul fanyl )-thiazolidine- 2,4-

5- (Tol uene- 4- sul idegriBed! inlE Sinfle

73-75[err]C Barme :
1418-1423). 150

| i dHi ne2, 4done; —‘"‘f”‘i"ﬁ‘—l»f—

5

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

min to & stirred suspemsmm of Se(pmdmeeZesulfmyn)azhmmhdmeaz 4-diome [{IIL),

Exsmple 2, 15.0 g, 66.3 mmol) in chloroform (600 ml) at room ternperature. After 18
&, more mc-cm«)mperbemzoic 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
35 and the resultant solid (18.7 g) was filtered. A 10 g portion of the resultant solid was




25 A sol ution of 5-(benznesul fmmyl). | i di ne-2di done, (), xcamb

. 6, 7 10.0, 41.8 1 . in olm O L) was added to a nthiy sid
suspensi on of oxone (SIA g, 83.6 mmt) in water (210 wL) at O0C The
suspensi on was i medi ately. After 3.5 h, the reaction was diluted

with water (1.5 L) and the solid was filtered. The solid was washed with
wat er and 30 dried in vacuo to provide thg title conpound as a white

solid (8.31 g. 73%: np 130 133[err] C (CDCL[err]): [err] 8.07 (s,
1H NH), 7.98 (d, J =7.2 Hz, 2H, ArH 7.78 (t, J =7.5 Hz, 1H ArH,
7.67 (t.J = 8.1Hz, 2H, ArH, 5.44 (s, 1H CH; MNS(El): 225 (M, 24%,

182 (18%, 153 (@%ﬁe@ bﬁ@a@ﬁ@ﬁmmmhy (9:1 CHaClz:acetonitrile) to ployidehBe tide
procedure descri pagdsd dﬁd%?ﬂ”ﬁh?@r Jézd %?Uﬁgsﬂzﬁilsi%%&mo db6ys

Exnpl es 16-18, were® prepare
5- (aryl sul fany) - @%@@i@@@@iﬁonﬁm 85(@. a0 Hez, 1K, PyriD), 8.23 (dd.liya 6del 75 an

5- (4- br onopheny| $#| PesiD), B:12hdaz ol 1.9 6120 18, Pyril) oNES (dd, U)= 4.0, 6.1 R84 TR, PyHD), .
156.5-158[ err§ C g79 (s, 181, CHD); MS(ED: 258 (ML 8%), 215 (55%), 123 (22%) 78 (100%).

10
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-
15 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
20 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 & yellow solid (1.1 g, 9%): mp 168-169°C; NMR (DMSO, 4 6): § 12.9
(broad s, 1K, NH), 8.85 (4, J = 8.8 Hz, 1K, AdH), 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 =
25 6.9, 8.1 Hz, 1H, AsH), 6.95 (s, 1H, 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)

35  was stirred under 2 N atmosphere at room temperature and dissolution occurred within



Prepared from 5-(4-nethoxyphenyl sul fany)-thi azolidi ne-2, 4-di one, (111) of

20 Prepared from

5- (t ol uene- 3-sul fanyl)-thiazolidine-2,4-dione, (I111)of Exanple 25 10: nmp
96- 100[err] C n}ChIoroperbenzoic acid (25.7 g, 146
mmol ) was added portionw se over 30 mn to a stirred suspension of
5-(pyridine-2-su|fany|)-thiazo|idine-2,4-d|8ne [(retr), Exanpl e
2, 15.0 g. 66.3 nmol) in chloroforn1(600nfﬂ roomtenperature. After 18

h, nmore mchl oroperbenzoic acid (4.65 g, 26.4 nmol) was added and the
reaction m xture was stirred an additional 6h. The reaction m xture

was cool ed in a@@l@mtmé% fidbed Olnl ke bRidé HhdNR Swas

filtered A 10 Mﬁg&. deiss, (rine), cqngen

purified by flash cnro

provide the titlaad flash o 1 pgetyge) 46 plovicied
129-131{err] C x W6l (compound HFORERLRAVIT, 4.@9' %‘HRZ% ?&s(d
J=4.0 Hz 1H, sy N £ FlZan Gerd™ 7 °
Hz, 1H, PyrH), 7. 85 (8d, J= 4.0, 6. S IHEPYT ik

MB(El): 258 (M migosd pyd M;ﬁ@m aidig} :

bath m a s@ﬁuﬁ@n of phosphorus tribromide
@)ma@d@@pmwawmmmmmmmmg

tempezature for 2.5 h, cooled in an ice bath and crushed ice was added. The

10 reaction mixture was added o 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 chromatographed (9:1 petroleum etheriethyl acetate) to provide
the product as & white solid (3.38 g, 86%): mp 41-43 °C; NMR (CDC13): 8 7.37 (4,7
= 8.7 Hz, 2H, AsH), 7.27 {d, J = 8.7 Hz, 2H, AsH), 4.16 (s, 2H, CH2).

15

20

Prepared from 3-benzene-prop-2-yn-ol, (VII): ¢il, NMR (CDCl3) 8 7.43 (m,
25 24, A, 7.33 (m, 3H, ArHD), 4.16 (s, 2H, CH2).

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




10 30% Aqueous hydrogen peroxide (10.7 nL 104 mmol) was added

. dropwi se to stirred solution of 2-quinolinethiol [(11),8.0g9 , 49.6
mol] in 2.5% aqueous NaOH(229 nlL) and ehtanol (229 ni.). After Ih the
reaction m xture was concentr at ed to provide a white solid (8.34 Qg)
whi ch contai ned mainly sodi um 2- 15 napthalensulfinare (formula V). A
7.0 g portion of this compound ([err] 32. 525n0 was added to a
sol ution of 5-brono-thiazolidine-2,4-di oné(®8."38q, 32 5)in dry DMVF (53

m.) and the resultant solution was stirred at roomtenperature for 4 h.

The DMF was renoved in vacuo and water (400 m ) was added to the

resi due. The wat er phase was extr EKAMPLEtd et hyl acet ate(2x400 nl)and
t he conbi ned ehtyl acetate 20 phase. was dried (brine) and concentrat ed.
The crude product was flash _ chronatograob (‘pradlent 98: 2 to 97: 3
Ch[err] Cl [err]:isopropandii4=-tMetiaviphenviblpron-2-yuvhebrormidey. X

panol) to et dde conpound as as a yellom/solld (1.1 g. 9@@ np
68-169[err]c;s NVR ( DMRO). Ch £S5 : e

(d, J= 8.8 H, 1H ARH) *8.7
IH ArH), 7.89 (B, 8%).-12941001 1H, ArH) 6.95, 6.95 (s, 1HCH)
M5(ElI): 308 (M, 10%, 265 (8@@ 145 (18%, 129 (100%, 128 (75%;
Anal . (Cl2H8N204S2): C, H N EXAMPLE 28~ suspension of

pi odochl or obenzene [formula (VI1), 7.15 ¢, 30.0 mmol], pr opar gyl

al cohol (1.75 m, 30 mmol, dlchlorobls(trlphenylphosphlne)palladlun(ll)
(0.21 g, O. SL@mmI) uﬁ'f,;[:»e." iNuertmiethehennl)l-r | dodimidet WIX)

m.) 35 was stirred

di ssol ution occred Wi -
-19- '

product was ;r—fiﬁﬁ35&@%@Fsﬁﬁéﬁbgﬁéﬁﬂ§hé r|ed
(brine), concentrated and flash chromatographed (4:1 petroleun1ether
et hyl acetats) to provide 3-(4- £0k ranhenyl ) - prop-2yn-ol (conpound
of fornmula V 4.09 g, 82% . This =

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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5 conpound of forrmula (VII1) ( 3.47 , 20.83 mol ) was suspended in dry
ether (12 m.) and pyridine (0.42 nL) was added. The reaction m xture
was cooled in an ice bath and a sol ution of phosphoru tribromde(1.0
mol )in dry ehter (6 m.) was added dropwi se over a 15 min period. The
reaction mxture was then stirred at roomtenperature for 2.5h,cooled .
in an ice bath and crushed ice was added. The 10 reaction m xture was
added to water (200m ) and extracted wi t h¥kht er (200mmL) . The eht er
phase was washed wi th water,sat aqueous NaHCJ err]and brine. The extract was
concentrated and fish chronatographed (9:1 petroleum ether:ethyl acetate)to
provi de the product as a white E3pAMPIE2880. 869@ np 41-43[err] C, NVR
(cbdferr]): [err] 7.37 (d,J ="8.7 Hz, 2H, ArH), 7. 27(d, J=8. 7

HZ, 2H, ArH), 4. 16(s. 2H, CH err]) 7 , By the procedure described in
Exanple21 t he conpoun#ﬁﬂvaJﬂ*vﬂwww“b‘ffﬂyl‘“gq hromidepl{EXP2- 33, were
prepared fromthe approprlate connerC|aIIy avai |l abl e aryllodlde of

formula (Vi) or copyer ' %@H{% -

(VII1). 20 . “
& “,‘,_‘,/: ArH) 4 16 (S

oi | NWR (CDd [éﬁﬁ?ﬂ@@?ﬂﬁf@ ATED, 4]
2H, CHerr]). Prepared from
p-fl uoroi odobenznen, (V1) :oil; MB(El) g2 aée 8%
(1009 . SRR

(M, 8%, 133

10
1.9, 73Hza JLH,Anﬁ),‘?w(dd,Igls 8.1 Hz, 1H, Af@.‘ms (m,ZH‘,A@
4521 (Ss ZHw @Z)‘
15
[3-{3, S§-bis(trifluoromethyl)phenyl)-prop-2-ynytl-bromide, (IX). - -
w0 ifluoromethyl)phenyl]-prop-2-yn-ol, (VIII): mp 30-
25 [3-[4-(Methylthiophenyl)]l-prop-2-ynyi]-bromide, (IX)
Pmpm_ed-. from p-iodothicanisole, (VII): oil; NMR (DMSQO, d 6): 8736(,J=
8.3 He, 2H, AcH), 7.22 (d, J = 8.3 Hz, 2H, AsH), 4.48 (s, 2H, CH2).
30

Prepared from 3, 4-difluorcicdobenzene, (VID): oil; MS(ED): 231 (MI, 16%),
35 233 (MI, 16%), 151 (100%).



5 Prepared from p-net hyl i odobenzene, (VI1): oil; MS(ElI): 208 (M,
. 899, 210 (M, 8%, 129 (100% . Prepared from
p-iodo(trifluorotnethyl)benzene, (VI1):0il;NVR (CDCl[err]):[err]

7.57(d.J=8.6 Hz, 2H, ArH),7.52 (d,J=8.6 Hz, 2H, ArH), 4. 1(s,2H,CH err]) 15

Prepared from p-bronoi dobenzene, (VII):nmp 20 25 Prepared from
p-iodoanisole, (VIl):o0il;NVR (CDCl [err]):[ery]7.37 ( d,J= 8.8 Hz, 2H
ArH),6.83 (d,J= 8.8 Hz, 2H, ArH), 4.16 (s, 2H, [err], 3.80 (s,3H,CHerr]).
30 [3-[4-(Trifluoronmethoxphenyl)]-prop-2-ynyl]-bromde, (1X0

Prepared from p-trifluoronethoxyi odobenzne,(VIil):o0il; NVR(DVSO d[err]])
[err]7.58 (d,J=8 Hz, 2H ArH), 7.37 (d,J= 8.8 Hz, 2H, ArH) 4.49 (s, 2H,
CHerr]). EXAMPLE 34

s
Tripheaylmethyl chioride (2.67 g, 9.58 mmol) was added 0 a stisved, room
iemperature solution of 3-(toluene-4-sulfonyl)-thiazolidine-2,4-dione [(V), from
sle 12, 1.30 g, 4.7 mmel], triethylamine (0.67 mi, 4.79 mmol) and
10 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 @, =
1§ 8.1 Hz, 6H, CPh3H), 7.38 (d, ] = 8.3 Hz, 2H, ArH),7.23 (m, 9H, CPh3kD), 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

25 [{VI), from Example 34, 1.06 g, 2.07 mmol) in dry DMF (S ml) at 0°C under a dry
N2 atmosphere. After 20 min, {3-(4-chlorophenyl)-prop-2-ynyl]-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

30 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

35



o~

EXAMPLE 29 ArM 732(m 2H, , 7.28(M 2HAr M 4. 14(s, 2H

. Prepared from c-chl oroi odbenzene, (M 1):0il; NVMR(CDCl [err]):[err]7.48(dd, J—
1.9, 7.3 Hz, 1H. ArH,7.40 (dd, J =1.5, 8. 1 Hz, 1H, ArH 7.25 (m 2H ArH),
4.21 (s,2H,CHerr]). 15 [3-(3,
5-bis(trifluoronet hyl)phenyl) prope-2-ynyl ] bromde, (1X). 20
Prepared from 3-[3,5-bis(trifluoronethyl)phenyt]-prop-2yn-ol,(VIIl): np 30-

3l[err]C 25 [ 3-[4- (Met hyl t hi oph@e‘hyl)l-prop 2- ynyI brom de,
(1'X) Poe finodoinlc, (VD): o NVRQDVMSO, d 6): 8 736 (d, J
8.3 Hz, 2KLArH, 7.22 (d X-S 83 H 2z, a, 4.48 (s 2H ). 30

AME3 [Set. 5LB phturo -bhesspam agnl bromi de. ||

Pr cpnd 3, 4difiu odobcnzenc, (VU): oil; NS(EI): 231 (M, 16%,

stirredd suspension of Ns(mp&enylmedzyﬂ)eSeESe(%M@mphemyl)apmpezeyﬁyE]eSe
(toluene-4-sulfonyi)-thiazolidine-2,4-dione {(X), from Example 35, 1.29 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,
15  ArED, 7.41 (d, T = 8.3 Hz, 2H, 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.

10

25 Sodium hydride (80% dispersion in mineral oil, 0.63 g, 21.1 mmol) was added
1o a solution of S-(toluene-4-sulfanyl)-thizzolidine-2,4-dione {(III), from Example 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,

30 the reaction mixture was concentrated and dilute agueous HCI was added (85 ml). 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

35 Hz, 2H, ArH, ArH), 7.39 (d, J = 8.7 Hz, 1H, ArH), 727 (4, J = 7.9 Ha, IH,




35 233 (M, 16%, 151 (100% .

-22. 5 (V1) Tri phenyl net hyl
chloride (2.67g,9.58 nmol )was added to a stirred, room t enperature
solution of 5-{toluene-4-silfonyl)-thiazolidine-2,4-dione[(V),from

Example 12, 1.30 g. 4.79 mol }, trietylamne (0,67 nL, 4.79 mvol) and io

di chl oronmethane (6.5 nL). After | wate (300 rL) was d and toe o

manal was exanced with etyl acow (2 x 200" L). The co I exe wwer

dried (brine, MgS err]), concentrated and purifed by flash chromat ography
(4:1 petrol eum et her: ethyl acetate)to provide the title conpound as a
white solid (IA@,S%(@ mws&mnms@o@m&dﬂm&m@e@ml 2.;@(:.] 7.85

(d, J = 8.3 Hrags 2 0l M é%).la‘% zﬁ)ﬂmlufm SPeioess)] Ahal/ CB( fr
gHB(l_:'Zh[ er2rH] f\r H)c ’ %3%?!131 ?r%f"&&%‘é&?%%@f his% m ner al

oil,93 ny, 3. 10 mml)was added toasolutlon of
N-(trlphen)g nmeht yl ) [ ,

-2,4-dione 25 _  [(V
O[err] C under SFEEHHSS

m n, [3 (4Ch| o rdigiecof f‘""’ti‘i‘ fac(iil} ECE ol
g, 2.27 mol ] .added and the reaction -mxture was stlrred an
additional 20 mn at O[err]C. Saturated agueous NH err]d (60 nmL) was
added, f ol | ow by

i dine

10

15 Prepared from S-(benzenesulfanyl)-thiazolidine-2,4-dione of formula (XII),
Emmp&e 6 and [3-(4-chlorophenyl)-prop-2-ynyl]l-bromide of formulia (IX), from
Example 21: mp 87-88°C; Anal. Cale. for C1gH12CINO282: C, 57.83; H, 3.24; N,

20

25 Prepared from 5-(4-fluorcphenyl-sulfanyl)-thiazolidine-2,4-dione of formula

(UID), Example § and [3-(4-chlorophenyi)-prop-2-ynyl]-bromide of formula (IX), from
Example 21: mp 116-117°C; Anal. Calc. for C1gH11CIFNO282: C, 55.17; H, 2.83;
N, 3.57; Found: C, 54.58; E, 2.65; N, 3.39.
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water (60 mL). After stirring for 10 mn, the solid was filtered, washed
. With water and 30 triturated with petroleumether to provide the title
conpound as a grey solid (1.16g, 909 : np 221-223[err]C, NWR
(cbCferr]): [err] 7.80 (d, J=8.2 Hz, 2H, ArH), 7.45 (d, J= 7.5 Hz,
6H CPh[err]H), 7.35 (d,J=8.2 Hz, 2H, ArH, 7. 14 (m 11H, ArH, CPh[err]H),
6.98 (d, J= 8.5 Hz, 2H ArH), 3.29 (d,J= 16 1H, CH2), 3.12 (d, J =

16. 7 Hz, 1H, CH err]), 2.46 (s, 3H, CH[er%ﬁ‘) é5
-23 - 5 Trifluoroacrtic acid (0.32 nL, 4.07 mml) was
added to a roomterrperature ) stirred suspension of

N-(tripheyl met hyl)-5-[ 3-(4-chl or opheny EXAMPLE? 4§

(tol uene-4sul fonyl)-thiazolidine-2,4-dione [(x),fromExanple 35,1.29g,1.94
mol]in CHerr]d [err] (2 | 1 ed aterAfter 1h, t he

reaction 10 m xt uealdagfs EHRAER T RER DG T oy = A RriaiEARXls h et hyl
acetate (2 et hyl acet ate phahinzolidinmidetionet KD ter and br| ne and

t hen concentrat ed. The cr ude product was purified by flah

chr omat ography (95:5 err]CI

in petrol eum eht er t 5¢ feorp %‘wopi‘aﬁ%gb&g&?@me Aodipes &I :Egmgt ed

(N EI) 53985 y J640 27@:&1&4&&@1:% mgnmmm{demﬂwmw (
. , J= =‘T @ Aﬁ!ﬁ»thhl S,

4, AW 3.65 (d,] —1% 19&' for kgde- 1?@'&“1{’@@

CH err]), 2.49 (%747 FaupliCy3449 bk 2‘6 (M+H 589, 422 (M+H,

24%) ,- 265 (49, 267 (26% 157 (1009% ; Anal Calc. for
C[err] Herr]d qurr] S[err]: C, 54.35; gaMBbE & 3.36; Found C, 54.74; H,
.54; N, 2.98 E Pl e 37

15
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
toa solumom of 5-{4-flucrophenylsuifonyl)-thiszolidine-2,4-dicne [(V), from Examp
11, 2.0 g, 7.27 mamol] in dry THF (12 ml.) at 0°C under a dry N3 atmosphere. Afw
1.5 h, a solution of [3-(4-chlorophenyl)-prop-2-ynyl]-bromide [(IX), from Example
30 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,
35  32%). The solid was further purified by recrystallization from ethanol:water: mp 176-




25 Sodi um hydride (80% di srpersion mneral oil,0.63g 21.1

mbl ) was added to a solution of :

5- (t ol uene-4sunfanyyl ) -thi azolidine-2,4-dione[(Ill),from Exanple 1,

1.75 g 8.44 mol] in dry THF (9 nL) at Jerr]C under a dry Nerr]

at nosphere. After 10 , a solution of

[ 3- (4-chl orophenyl ) - prop-2-ynyl] - brom de[a@,gX) from Exanpl e 21, 1.94 g,
8.44 mml] in dry THF (9 nL) was added over a 30 mn period. After 2.5 h,
30 the reaction m xture was concentrated and dilute HCO was added (85rrL)
organics were extracted wth ethyl acetate (2 x 85 nL) and the extracts wer

dried 98 2
TRk N LR bk ey p A

h N
o1 ovi (e the duie Bahiieni. AR, TAS 14 L51% ﬁ@z‘?ﬁ% %%é, ‘ge“ et
108- 109[err]C AR, GB6EA J = 17.55H4, 1 H, i) 330 QT =53 BED: )=

8.5 35 . 2Hp AT T, 7430 (¥adk, 16963, 263 ('IM%W%SNMF %MG&W for 7. 9

ArH), 3.48 8d. Cﬁgﬁii@@%%lgéﬁ{@ér%%5%§ﬁ%°f@Tﬂﬁ“§“§z0§Mérr']z) b 34(s,

3H, CH err]); MS(El): 387 (M, 5%, 389 (2%, 124 (85%. 91 (100%: Anal

Calc. for Cerr]H err] CI NO err ] SkamprLE@s 58. 21, H 3.53; N, 3.77;
Found C, 58.02 H,3.58; N, 3.52. 5 —  Using the procedure described
in Exanple 37,the corrpound of forrrula (1) ~_ Exa Ies 38-41, were

pr eapar ed fromthe Sxhfal d+{. Rloroniis ine-2$UUQBYHE for nul a
(') and tyge approri ate (3 aryl of forrml a 10
EXAMPLE 38

5-[3-(4-Chl orophenyl) prop 2yn | 1-5-benzenesul fanyl -t hj azoI| |ne

15 Saditmdiyded @m@ﬁ@a %ﬁ%%ssm% ﬂéﬂ@of
formula (111), 1o g selutideiB{ps e@%ﬂ@ﬂﬂmmemﬁmmmw@m om de

(():]E e]; (r)]r m[“e?r ]( BX)M ér r er hhaeg 1) 37 (z§ mlﬂ-?]u%%%f\l] @rm&%ﬁwg
58.05; H, 3.167; min, B3 n of sn(wmcmhenyﬁ)-’pme -yny ide | 2

@99&43@@@@&] in dry THF (7.5 mlL) was added over a 30 min petiod. After 27 k

emperanre, the reaction mixture was quench@ with sanirated aqueous NELC

(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

compound 8s & yeilow solid (0.63 g, 36%): mp 140-141°C; NMR (DMSO, d 5): §

13.2 (broad s, 1H, NH), 8.82 (dd, J = 0.6, 4.0 Hz, 1H, PyrE), 8.23 (¢d, 7 = 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,

25 J=17.2 Hz, 1H, CH9), 3.74 (d, = 17.2 Hz, IH, CH2); MS(+DCI): 407 (M+H,

50%), 409 (M+H,24%), 264 (80%), 266 (36%), 144 (100%); Anal. Calc. for
C17H]1CIN204S2: C, 50.18; H, 2.72; 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},
30 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).



20 EXAMPLE 39

thiazolidine-2,4-dione.(l) 25 Prepared from

5- (4-fl uorophenyl -sul fanyl)-thiazol i di ne-2, 4-di one of formula

Exanpl e 5 and [ 3-(4-chl orophenyl ) prop-2-ynyl]-brom de of fornmula (XlI),from
Exanple 21: np 116-117[err]C, AnaL Calc. for Clerr]Herr]CIFNJerr] S[err]:

C, 55.17; H 2.83; N, 3.57; Found: C,eﬁ{}. 58; H, 2.65; N, 3.309.
25 Prepared from
5- (pyridi ne-2-sul fanyl)thiazolidine-2,4-dione, (l111) from Exampl e 2

and [ 3-(4-chl orophenyl)-prop-2-ynyl]-bromde of formula (IX),from
Exanpl e 21: np 124-125[err]C, Anal. Calq@ for
54

Cerr]JHerr]CNerr]derr]Serr]: C, 47; p 2. 96; N, 7. 47; Found:
C. 54.49; H, 2.86; N 7.14. )‘N

5-[ 3- (4- Chl or ophenyl ) - prop- 2-ynyl - 5- ( q@_nollikpg- 2- sul fanyl ) -

t hi azolidine-2,4-dione, (1) 15  Pr e@ar ed from

5- (qui nol i ne-2-sul fanyl)-thiazoli di =284 0 et AY f rom Exanpl e 3-
and [ 3-(4-chl orophenyl)-prop-2-ynyl]-br de of formula (IX),from
Exanmpl e 21: nmp 163-165[err]C. Anal Calc. foll}

Cerr]Herr]ONerr]Jerr]S[err]: C,_ 58.04 H¢“§.06

Examples Analysis
1 Of C&ﬂca Cg H’




_~

N, 6. 40; Found C,57.98; H, 2.84 N, 6.15. 20 25 Sodi um

. hydfide (80% di spersion in mneral oil,0.55g,18.2 mmol)was added to a
sol ution of 5-(4-fluorophenyl sul fonyl)-thiazolidine-2,4-dione[(V),from
exanpl e 11, 2.0 g, 7.27 mmol]in dry THF(12nL)at O[err] C under a dry
N err] atnosphere. After 1.5 h. a solution of
[ 3- (4-cl orophenyl) - prop-2-ynyl]-brom de [(4g),from Exanpl e 30 21, 1.67qg,
7.27 mmol ]in dry THF (12 nl) was added over a 25 mn period. After 20
h,the reaction m xture was concentrated and dil ute aqueous HO was added
(100m.) . The organic were extracted with ethyl acetate(3x100nmL)and the
extract were dried ____ (brine) concentrated purified by flash
chr omat ogr aphy “(97: G i : ' i trit
petrol eum ether to proyide the tj ARRlYSin
32% . The solid_was fufther puri ' T
et hanol * wat er : nfp5atmpie Ar
[err] 13.0 (breadepr=dft=il—sl—CR=fpgrdif=
1H. ArH), 7.45 (d”°J = 8.% |
ArH) 3.66 (d. J= 17.5
VB(- DAl ) : RV
Calc. for 5 (derr]H
Found: C, 51.08; H, 2.
EXAMPLE 43 4-bromo-
5- [ 3- (4- Chl or ophenyl ) - br cgheayly nyj
thiazolidine-2_4.dionel(l)

m neral oil,0.32g210. 8] TAGEPHE
5- (pyri di ne- 2-sul f onyl | - t#€8%
1.1g ) 4.30 nrokiip—cs

at nosphere. Afte




15 . min,a solution of [3-(4-chlorophenyl)-prop-2-ynyl]-bromde [(IX),from
Exanpl e 21, 0.99 g 4.30 mol]in dry THF (7.5m ) was added over a 30

mn period. After 27 h at roomtenperature, the reaction was quenched
wi th aqueous NH err] d (20mM ), water (120 nL) was added and the

organic were extracted with ethyl acetate (2 x 150 nL).The extracts
were dried (brine), concentrated and purifiged by flash 20 chr omat ogr aphy
graphy (gradient:97:3 to 88:12 CH err]C [err]:nethanol)to provide the title
conpound as a yellow solid (0.63 g, 36%: np 140-141[err] C NWR (DI\/SO, d

[err]): [err] 13.2 (broad s, 1H, NH), 8.82 (dd, J = 0.6. 4.0 Hz, 1H,
PyrH, 8.23 (td_J = 1.6 7.8 iz, 1H P\UH) 15
1H PyrH),7.87 (ddd, J F 1.1, 5.3, 7.7.H|
Hz, 1H ArH), 735(dJ85Hz,1I-, ArH), wm@ws
1H CHerr]), = 7.2H|z, H, CH D
50%), 409 (M+H 266 4*3694 C)
Cerr]Herr]C K * ' ~iluotes i T
50.07; H, 2.67; N, 6.
Exarrpl e 43, the corrpou mul'a ()3
prepared from thegg ”’ EEWY TN T v G R Igone
of formula (V) and t hel apphenylr i dt e phawhrly| prop 2- ysym,nsg@g@ qf fornula
(1% ) 5083259307 flerr]
Exanpl es AnGBysi b s-methyl- | 4-chioro-| 18and 21 | CI9H14CINO4SaT | 136-13C3I C.
C, H N Exanple Ar phenyl Rpenyl Startlng 5#5%%3@%%4 ”T]
w(lerrl Q) & e | Tad B4 ERTONGS; T

70

71

72

ﬁ >

74

KA

76 ~4-finoro-

77




57.95, 3.09. 3.07 57. 70,
3.09, 2.97 Phenyl 53-27, 2.98, 3.45
52.99, 3.13. 3.31 58. 21,
3.53,3.77 58.02, 3.58 3.52
47 4- et hyl - phenyl 12 and 22 Clerr]Herr]NJerr] S err]
143- 145 phenyl -30 - 59. 20, 3.92, 3.63
59.01, 3.96, 3.30 48 4-chl oro ~ phenyl 14 and 22
53.27, 2.98, 3.45 53.2, 2.87,
3.25 49 4-chl oro- 4chl oro 14 and 21
Cerr]Herr] A [geLlNlerrel, Lled 2173 d-chloro.
4-chl oro- 14and 21 | 49..10, é.SZ, 3.{18 -
49.25, 2.40, 3.02 xamples | Analysis 55. 52
3.11, 3.60 of Cale. Codle N 1304003, 32

sy ) ample mg PC? '
phenyl phen?? - 9
44.31, 2.20, 279§ 4w W USTIER:
111, 3.60
56.56, 3.50, 3.47
3.38, 3.17
Exanpl es Anal ysi s
Calc. C, H N l e
mp([err] Q)

S

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, -
10 Chem.-Chem. Zt. 1992, 334, 119-125) according to the procedure described in




pheny! 59.20, 3.92, 3.63 -
581.85 3.81. 3.56 phenyl 60. 13,

4.29, 3.51 60. 07, 4. 25,
3. 47 phenyl 48. 01, 2.69, 3.11
47.87, 2.55, 3.11 57 4- met hoxy- 4-chloro- 17 and 21
C[err]H[err]CIhKIerr]S[err] 134-136 31 © phenyl phenyl

52.35 3.24, 3.21 ' T8 52. 21,
3.17, 3.03 58 2-napt hyl - phenyl 13 and 22

C[err]H[err]hK{err]S[err] 174-177
62.69, 3.58, 3.

62. 40, 3.53, 3.37 59
22 Cerr]Herr]NJerr] Slerr]
56.84, 3.77, 3.49 =05 Y LTIl
56. 81, °3.68, 3.32

3.11,/3.09 ¢ This svespoaad. wes

2. 94 Nyl ] N
47 72 2 54 2 EIL LRI Ele ProCelurt tz"’w‘-‘u“f"‘ LEy i i i
57.12, 4.05 2. EM(ES%&B@(MLhyI 4- br ono- 12 and 26
C[err]H[err]BrhK{err]S[err] 161- 162 phenyl phenyl
49. 14, 3.04, 3.02 P 4 RIDT B B8

49.10, 2.84, 2.72 LOANIISSR
C[err]H[erﬂ@hK{err]S[err] 128 130 phenyl

54.35, 3.36, 3.34.(5.Chiarg- 3. 02

" phenyl 4-trifluoro 15 80-81

phenyl 51.93, 2.75, 3.18

50. 62, 2.76, 3.06 Tmmcmmmwmdwmspm@uadﬁum 5-bromo-thiszolidine-2,4-dione and 5-
chloro-2-mercaptobenzothi lescribed in Example S: map

15

) This compound was prepared from S-bromo-thiszolidine-2,4-dicne and 2-

30 methyl-6-mercaptopyridine (A.D. Dunn, R. Norzie, J. L'Hostis,and 8. Marjot J.Prak.
Chem.-Chem. Zt. 1992, 334, 119-125) according to the procedure described in
Exampie 20: mp 129-130 (dec).



-~

29 Exanpl e Anal ysi s

- of Calc. C, H N Exanple Ar Ar' Starting Found C, H
N np([err] O Mat eri al s phenyl phenyl
53.07, 2.72, 3.44 53. 05,
2.69, 3.27 phenyl phenyl 14 and 23 51. 00.
2.62, 3.30 50.83. 2.59. 3.07
4-chl oro 18 and 21 C[err]H[err]CIhK{err]%%érr] 136- 137.5
phenyl phenyl 18 and 21 54.35, 3.36, 3.34
54.27, 3.20 3.02 phenyl penyl 54. 35, 3. 36,
3.34 EXAMPLE 91 53.94, 3.20, 3.04
met hoxy . . phenyl
55.09, 4.00, 3.38 _ __ .. 54 .78 3.783,
3. 09 phenyl meldettes JIQLQDINCIY] ]S Bl AR S o £ DU Lo ] S[ er I‘]
162- 163" thigzolidine-2.4-dione, (I} 53 27 2 98 3.45
53.09, 2.82,¢3.32 Phenyl phenyl 54.35, 3.36 3.34

54. 00, 3. 20, 3.32 \
Clerr]H err] F[err] @Mﬂ%%@SME@hW@& 12.3 mL, 30.8 mmol) was added o0 a

47.34, 2.19, 2. #FBution of S-(4-chlorophenyisulfanyl)-thiazolidine-2,4-dione [(UIL}, from Expmple

(2:[73 ]H[74 1FI 4.0 uhﬁzbgm m@y‘nﬁmsmmmm@cmmmmam exf'ea

err err e err I, ar o
4537 D 51 5 @g& m&aﬁf%m&mﬁm ﬁmm&ﬁ??lcm&opb% 2 20
2.53 10  2-ynyl)-bromide [(IX)-fom mﬁsmaﬁé%g 15.4 mmol] in dry THF (65 mL)
%erzr?] H[zergg] Cl?)'\ﬁsfidde&[@%ﬂ 12 min period. After 10 min, the resctioh @iitture was aliowed to

53. 03, 2. 81, 3. :37““"3’1‘7"“”@@mem § After 2 huhe reqetion mixture was sdded g sapyraiod o,
2.99 aquephicpgmonium c@g@pﬂlu and extricted with ethylacetage (B0 @h@e

44.27, 2.17, 2. &hracts were dried (brine), concentrated and purified by flash chromatography (4:1
1S petroleum ether : ethyl acetate) 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,
28, AzHD, 7.56 (d, J = 8.7 Hz, 2H, ArH), 7.46 (d, ] = 8.5 Hz, 28, ArH), 740 (d, 7
= 8.3 Hz, 2H, ArH), 3.52 (d, J = 17.3 Hz, IH, CH2), 3.35 (d, I = 17.3 Hz, 1H,
CH2); MS(ED: 407, 408, 411 (ML, 5%), 364, 366 (8%), 264 (30%), 193 (40%), 149
20 (100%), 143 (20%); Anal. Cale. for C1gH11C12NO282: C, 52.95; H, 2.72; N, 3.43;
Found: C, 52.95; 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-
25 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),



——

30 Exanpl es Anal ysi s

of Calc C, H N Exanpl e Ar Ar' Starting Found
C H N np([err] O phenyl nmet hyl -

49.89, 2.42, 3.06

49.90 2.37, 3.04 79 4-chl oro 14 and
25 C[err]H[err]CIF[err]hKImee]S[err] 144- 1455 phenyl

met hyl - 48.16, 2.34, 2.95

phenyl 47.91, 2.46, 2.85 80 phenyl phenyl

Cerr]Herr]BrENJ err] S[err] 186
45.13. 2.42 2. 81Example 21:3%p 187-188°C; ABab ¢hlcdfer C49H | gizN2Q9S31¢ 42.84; ¥, 2.17;

%g:‘;] H err] FN efg k@gﬁ%ﬂ@g%@ E&g&%ﬁﬁ% N, 6.21.

52.05, 2.71, 2.09 4-fluoro 4-fluoro 4-trifluoro 11
and 28 C[err]H[err]F[err]hKIerr]S[err]'?<;;QQ;L;!i phenyl
nmet hoxy- 5 48. 20, 2.34, 2.96

48. 40, 2.48, 2.90
50.82, 2.37, 3.29 P
49.83, 2.39 3.44 thigzalidige-2.4-diophi 41}

52.41, 3.31 2.82 2- gi onoyl 4chloro 20 and 21

%g;;] HerrJGNerr] %ggafgg[éwgs;@ %%%@ﬂezyﬁsmfmyﬁ)emmz@ﬁmmeez.dsdm@eg (),
55. 08, 2.67,10%. 2Bxample 83 and [3-(4-chlorophenyl)-prop-2-ynyl]-bromide of formula (IX), Exsmple

S (6-Methy - gyr | 28: nep 3 1S DAL @i@@l@gﬁ&géfl@z?gﬁzaﬁesi gmg 267; N, 675;
Thi s conpoun Jo r r r t hi azol i di ne- 2, 4-di one and 2-
met hyl - 6- rrerca\gfﬁ%ﬁé’g‘l ?;!%@Du pr%rrle . LHostis and S. Marj ot
J.Prak 10 Chem Chem Zt 1992, 334 119-125) accordlng to the procedure
described in Example 1:np 114- 115EXAMPLE 94

15

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-sulfanyi)-thiazolidine-2,4-dione, (III), Example

30 87 and Be(%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.




-31- . 5 This conpounf was preapred from

*5-br ono- t hi azol i di ne- 2, 4-di one and 2- nmer capt opyri m di ne according to
t he procedure descri bed in Exanpl e 1: M5( EI) 227 (M,5%, 184 (15%,
80 (100% . 10

5- (5-Chl or o- benzot hi azol - 2-yl sul fanyl ) -t hi azol i di ne)-2, 4-dione. (I11)

This conpounds was prepared from 5-bronagt.hi azolidine-2,4-dione and 5-
253- 255 (dcc).
5- brono-thi azol i di ne-2, 4-di one and 2-
t he process described in Exanple 5:

EXAMPLE 90

10

i3

20

30

35

20 Thi s conmpound was preapred from

(dec). 25

N-butyl lthium (2.5 M in hexenes, 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 1 93:7 CH2Cl3 : isopropanol) 1o 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 (d, J = 7.7 Hz, 1H, pyH), 745 (d, ] = 8.8 He, 28, AsH), 735 d, 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%); Asnal. Calc. for C18H13CIN204832: 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, J = 4.9, 7.3 Hz, 1H, AsHD), 3.87 (d, J = 17.2 Hz, 1H, CH2), 3.71 {d,

15

ner capt obenzoxazol e according to



Thi s conpound was prepared from 5-brono-thiazolidine-2,4-dione and 2- 30
-met hyl - 6- mer capt opyri di ne(A. D.Dunn, R Norrie,j.L Hostis and S. Maj or J.Prak.
Chem Chem Zt 1992, 334, 119-125) according to the procedure described in
Exanpl e 20: np 129-130 (dec).

-32 - 5-[3- (4- Chl or ophenyl ) - prop- 2-ynyl ] - 5- (4-chl or ophenyl sul f anyl)
t hi azol i di ne-2, 4-dione (1) N-butyl lithium (2.5 Min hexanes
12.2 30.8 mmol ) was added to a solution of

5- (4-chl or ophenyl sul fanyl)-thi azolidine-2,4-dione[(II1),from Exanpl e 7,

4.0 g, 15.4 nmml] in dry THF (195 ) at_g¢/8[err]C under a dry Nerr]

at nosphere over a forty mnute perlo .After an additional 30 mn,a
sol ution of [ 3- (4-chl orophenyl)-prop-.10 2-ynyl)-brom de\de (IX), f om
Exanpl e 21, 3.53g,15.4 =nloQ ndry. THF (65 DL) was added over a 12 mn
period . After I@ﬂmrﬁ&@t ME(CRE 509 (MlI+ia 300%6). G368 (32%). 366 (35%%23‘6 room

t enper at ur e. @) @qushme nscmﬁ il Cal, ?@M@f@ﬁﬂ@ﬁf@@@ﬁ ¢, 24.89

aqueous anmoni u wth et cetate (800 m.) .
The extra %GPF‘%% b&r }"eéc@n@e ‘ated and purified by flash

chrat ography (4:1 15 petrol eum ehter: ehtyl acetate)to provide the title
conpound asg a white solid(2.58g, rxalier gror 144- 146[err] C. NWVR (DVSO, d
[err]): [err] 12. 37(5 1H NH) 759"" ] 756(d,
J=8.7 Hz, 2H ArH), 85H22H 7 .40(d, = 8.3 Hz,
2H, ArH. 3.52 (dS=(B.2DizhibrathiophemeiSesuifonyitigazeliding-44-digneg (V) 1H
CHerr]); MS(El): 407 409 411( M 5% 364 366 (8% 264 (30% 193 ( 40%,

derlern | erlff’ ﬁéfo@‘@ﬁvg’?”ﬁw%@%%s” 4 g, Glotlaing 055wl 393,

55 2H, ArH),

C,52.95;, HO 2. mmol md@ pepmethane (30 mi.) was addeddropwise pyesd gam@u@e&fegé@hm in
annp![ﬁ 91, t hepf@RiR mmmoﬁj'ﬂ)chi@ﬁd@ (5.60£2 195 eandlP idGchls « epar efl
rom t he appr ornut a
et A “zf Sl ﬁi‘iﬁﬁﬁﬁ'@féﬁ?% °I-’
W

then Wazmed to room tempesature over 20 minutes. The reaction mixture was poursd
15  imto water (400 mL) md the layess were separated. The dichicromethane phase was
washed with water (2 x 200 mL) and the combined aquecus pmsg 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-sulfinic acid as & white solid (2.89 g,
20 67%): NMR (DMSO, d 6): § 9.1 (broad s, 15, OH), 7.54 (s, 1H, thiophene FH);
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
25 by azeotroping with benzene to provide 2,3-dichlorothiophene-S-sulfinic acid, sodinm
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
30  (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
35 cluant to provide the title compound of formula (V) as a white solid: mp 176-177°C:




Prepared from

5(S-chl or o- benzot hi azol - 2-yl sul fanyl ) -t hi azol i di ne- 2, 4- di one, (ren),
Exanpl e 88 and [ 3-(4-chl orophenyl)-prop-2-ynyl]-brom de of formula (IXx),
-33 Examlpe 21: np 187-188[err]C Anal. Cale. for

Cerr]Herr]d[err]Nerr](err]S[err]: C 49.04; H 2.17;

N, 6.02; Found: C, 48.94; H, 2.31; N 6.21. :

Pepared from 5-(benzoxazol - 2-yl sul fanyl)-thiazolidne-2,4-dione, (1I1),

10 Exanpl e 89 and [ 3-(4-chl orophenyl ) prop-2-ynyl]- brom de of formula

(1 X), Exanpl e 21: np 137-13%derr]C Anal. Calc. for

CerrJ]Herr]CINerr](err]S[err]: C 55.80;H 2.67; N, 6.75;

Found : C, 54.92; H 2.76; N, 6.82. :

5-[3- (4- Chl orophenyl ) - prop- 2- ynyl - 5- (6- et hyl - pyri di ne- 2sul f anyl ) -

thi azol i di ne- 2, ANBMRYDMSO, d 6): § 13.0 (broad s, 1H,NED, 8.10 (s, 1H, thiophene H); 6.85 (s,
18, CEHD); MS(EI): 331, 333, 335 (30, 20, 5%, MI), 215, 217, 219 (100, 70, 15%);

Ansl. Cale. for C7H3CI2NO483: C, 25.31; H, 0.91; N, 4.22; Found: C, 25.83; H,
1.00; N, 4.23.

10

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

15 Hz, 2H, AsH), 7.33 (d, ] = 8.3 Hz, 2H, AsH), 3.69 (4, ] = 17.4 Hg, 1H, CH2), 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.

20
The blood glucose lowering activity of the compounds of this invention were
demonstrable in experiments using diabetic (db/db) mice.
25 . The db/db (CS7BIL/KsJ) 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
ometimes accompanied by a paradoxical hyperinsuli i
mouse will eventually develop some of the Eungomm complications that have been
30 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
35 action which are different from that of the sulfonylureas [ibid; Lee ez af, Diabeses 31:12




"

Prepared from 5-(6-Methyl -pyridi ne-2-sul fany)-thiazolidine-2,4-dione. (II1l)
20 Exanpl e 86 and [ 3-(4-chl orophenyl)-prop-2-ynyl]-brom de of

formul a(l X), Exanpl e 21: np 147-148[err]C, Anal Calc for
CerrJ]Herr]CNerr]derr]Serr]: C 55.59; , 3.37; N 7.20; '
Found: C, 55.52; H, 3.31; N, 7.02. 25

5-[3-(4- Chl orophenyl ) - prop-2-ynyl]-5- (pyridine-2-sul fanyl)-

Lr 344chN~r phenvl - nro- 2- yul | - s5pr dbdi nL. - I gc- =f su~z0.

t hi azol i di ne-2, 4-di one (1) Prepared from

5- (pyrimdine-2-sul fanyl)-thiazolidine-2,4:¢40ne, (111), Exanpl e

30 87 and [3(4-chl ophenyl)-prop-2-ynyl]-bromde of fornmula (IX), Exanple

21 np 118-120[ err] C,. Anal . Calc for
C[err]H[err]CI N[ err err]S[err : G951 13 2.68; N, 18 Found:
C 51. 27; al, Disbeses 32, 830 (I @),Hmkawae: Disbetes 34, 26
34e

mpounds, Mﬁﬁ akd tabiie BBkl 2o be dffitadicas

W A G AL T
Exanpl e” 90, 0. 92 e¥puipiie ‘

N err] it tvventy m nute peri od A sI ut I on
of [ 3- (4- chl or ophenyl ) - prop 2 10 ynyl]-bromde [(IX),from Exanpl e

21, 3. 53, 15. 4l ] 1 1 @@ i RE ”Lg%%npwsm%%t@%ém Qr?dw

The reaction mxture
h the reaction mcﬁjmdnms)oﬁagwnm ey aerigin BS to 60 g] wereda

chloride (80 %E?.Q

extracts vvere was @éﬁ %@ )
by flash 15 L
Ch[err]CI[err]

5- (6-net hyl - pyri

Eeveﬂs of gluccse in plasma determined by zhe Abbourt VP Analyzer, Becmse 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

1§ endomly sssigned into 7 groups of eguivalent mean plasms glucose levels:
Croup A: Vehicle control N=§
. Group B: Positive control (ciglitazone) N=4
Greup C: is? Testdrug N=4
20 Group D2 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
23 On the afternoon of Days [, 2 and 3 the vehicle, control or test drugs were
administered (p.0.) 10 the ad libisum fed mice. The positive control, ciglitazone {(4)-5-
{4{(1emezhylcyciohexylmezhoxy]’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
30 the Tsble.

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

35 again from the unanesthetized mice at 2 and 4 hours after drug administration. The



7
which trinlrated with petroleumesther (90 nlL):benzene (2 nL) to provide

‘the title conpound as a off-white solid (0.55 g, 39%: np
104-106[err]C. NVR (DMSO, d [err]): [err] 13.1 (broad s, 1H, NH),
8.10 (t, J =7.8 Hz, 1H pyH), 7.95 (d, J = 7.7 Hz, 1H, pyH), 7.71 (d,
J =7.7 H, 1H, pyH), 7.45 (d, J =8.8 Hz, 2H, ArH, 7.35 (d,J= 20, 8.7 Hz
2H, ArH), 3.86 (d, J = 17.4 Hz 1H CH err]), 3.72 (d, J = 17.4 HZ, 1H

CH err]), 2.57 (s, 3H CHerr]); MS(El): 420 (M, 3%, 265 (12%, 263 (38%,
194 (259, 192 (70%, 149 (40%, 93 (100%9 Anal. Calc. for
Cerrl]Herr]CNerr]Jerr]Serr]: C .381.37; H 3.11, N 6.66; Found: C
50.99; H 3.05; N, 6.58. 25 EXAMPLE 97

5-[ 3- (3 5- Bls(trlfluororrethyl)phenyl) prop-2-ynyl]-5- (pyr|d| ne- 2-

i S n. fl1.8 hlaolld_ln- 4 1)
30 y PSS R5 SERRTR 4 g0 lvrls o oo, deeine by e ARG Vs
prepared from Amiymﬁ (Pyrl di ne- 2-sul fonyl )-thi azol i di ne- 2, 4- d| one of
formula (V). Exanple 19 and [3(3

5- bls(trlfluororreth 1yl ) - pl IX Exarrple
3 1 rrp ° g ¥l 2 1 el L idi Y '*‘i ! 1

pyH) yyéevel I;,gw,,./.,; ,,j“'i‘i, "‘i (d
J-79Hz , 7.9 (dd, J =4.9 7.3 Hz, 1H,

‘Af ‘.:'1l§,ﬂa,:~-lt 41& eterfiinedas fo WH)
Ar H, 387(d J =17 ., 1H, CH[err]) 371(d
): 509 (M+1 10099 .

35- J = 17.2 Hz. 1H, ¢ /
367 (32%, 366 (352%, 287 7 2749406 20% ; Anal Cal e.
for Jerr]Herr]Flerr]Nerr] qerrﬁﬁiéwmgm}

H 1. 98; N, 5.51;
Found: C, 42.80 H, 209; N, 5.77. EXAVPLE
98 10 > (2, 3- D'alch’l U oL hmgg?%%ébytﬁfon %mﬁupiazol | di ne( 2 ek Pne

(1)
was used to estimate the degree of statistical &gmﬁcmafmedﬁfmemme

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.

15
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
liscose postprandial diabetic (db/db) mice. The actual difference between
20 memnmemchmge 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
25 blood glucose levels in diabetic 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.




L

A solution of p-thiocresol (4.94 g, 39.8 mol ), triethylamne (5.55 ni,
89.8 10 nmol ) in dichloronmethane (30 nL) was a dropw se over 12 m nutes
to a solution of 2, 3-di chi orot hi ophene-5-sul fonyl chloride (5.0 g,
19.9 mml ) in dichl oronethane (50 mL) at -78[err]C under a dry
ni trogen atnosphere. An additional 10 nL of di chl or onet hane was added
and the reaction mxture was stirred at -78[err]C for 2h and t hen
warned to roomtenperature over 20 mnminutes. The reaction mxture was
poured 15 into water (400 nL) and the |ayers were separated. Thw
di chl or oneht ane phase was washwd with3gater (2 x 200 nmL) and the
conbi ned aqueous phase was acidified with concentrated HCL. Solid
NaCl was al so added to the aqueous phase which was then extraced with
ether (4 x200 m. The extract Were conmbi ned and dried (Na[err]STerr]) and
concentrated to aéi , )bhene-5-suifinic acid as a white
solid (2.890, 20s== = et las = :
s, 1H, OH) . 7.54 (s, 1h. thlophene FD' ; SCERY-2 9 8, ‘?@&%50 10@@
M), 199, 201, 203 (604 Exa i | s
(709, 152 ( 100%==ka%
di ssolved in a sek
nm.) at roomtenpes
was renoved
2, 3-di chl or ot hi ope
white solid (2. 5g—
t hi ophene H); Aratr=—tx
Found C, 19.80; = ‘
formula(lV) (2.1770, 8. SWE) Was
5- br ono-t hi azol iGrne- 2, 4-4§ one (L.58 0, 8.0mamol) and Al
(tricaprylyl methyl'anmonundéchl oride, { 0. 45 _nl) aand allowed to si
( i A

erT] S er j. C, zuﬁa H, OF1,;

Dilute aqueous i
was extracted W|t
were washed wt h
purified by flash.
i n met hanol ) silld Y ]
eluant to provi de-the 2 COAPR OO Bl M

176-177C
NVR (DVEO, d [ 6bfdinreitieia~o--(brbad T PP
6. 85(s 1H, SHp—MBLEHR-384-—-333—335—(-36; - 26:—5% v

(100 70, 15%;
CerrJHerr]d]




1.00, N. 4.23. 10

‘B- (2, 3-di chl or ot hi ophene-5-sul fonyl)-thiazolidi ne-2, 4-di one of

formul a(V), Exanpl e 98 and 3-(4-chl orophnyl)-prop-2-ynyl]-brom de of
formula (1X),from Exanple 21: np 160-161[err] C NVR ( DMSO, d
[err]):[err]8.03(s, 1H, thi ophene H), 7.44(d,j=8.4 15 Hz, 2H
ArH),7.33(d,J=8.3 Hz, 2H, ArH), 7.33 (d, J= 8.3 Hz, 2H ArH), 3.69 (d, J =

17.4 Hz, 1H CHerr]), 3.52 (d, J =17.4 Hz, 1H CHerr]); MS(-FAB):
47, 480 (10% 10% MH), 297 (30%, 148 (100%; AnaL Calc. for
Cerr]Herr]d[err]NdJerr]Serr]: C, 39. 9740H 1.68; N, 2.91; Found: C,
40.30; H, 1.97; N, 2.95. 20) The bl ood gl ucose | owering
activity of the conpounds of this invention were denonstrate in
experiment using d| abet ic (db/ db) mce. 25 The db/ db

(C57BL/ KsJ) nouBielagital iDets . dbdense ( . |t

e S e =

associated with non-1nsul1n d epenent
The ani mal s are obese gIUCm se_ir
hypergl yceni a _uhi, ple

hyperirsulinerma.
sone of the lopg-term. Jcatlohs thal
di abetes nel litL
spite of t hese_c

(even at £X.

t he db/ db nouse- ot al

ability of a feu Y-TRVES-Y-" I-S

Speci es suggeSd=

are different f=em-t-hatgpt 45

31:12 13
G1 24
92 2
93 8
94 a
05 2
50 a
97 nt
95 nt

ciglitazone® K7l a
nt-not tested

s %ezsssﬁmﬂ 15% decrease at dose tested

The blood glucose lowersing activity of the compounds of this invention were
10  also demonswable in experiments using diabetic (ob/ob) mice.

The non=iasukﬁn depemdsm disbetic (NIDDM) syndrome can be typically
heracterizes yperglycemis, abnormal insulin secretion, hyperinsulinemia
am insulin resistance. The geneucﬁly obese-hyperglycemic ob/ob mouse exhibits
15 many of these metabolic abnormatities and is thought to be a useful model 1o 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.



.37 (1982); Chang et al Di abetes 32 830(1983); Hosokawa et al, Di abetes
"‘34 267(1985) ] Il diabetic patients that do not respond to

sul fonyl uren therapy. The experinments are 5 . to these experinents.

On the norning of Day 1,35 mce [mal e db/db(C57BL/ KsJ), Jackson
Laboratosies, 2 to 7 nonths of age and body weight 35 to 60 g] were fasted

for 4 hours, wei ghed and a baseline bl ood sanple was collected from
the nil-tip of each 10 nouse Wi thout anesthesia placed directly into a
fluorie-containing tube, m xed and mai nt ai ned on ice. Food was then
returned to the mce. The pl asnma was sepamgated and | evel s of gl ucose

i n plasma determ ned by the Abbot VP Anal yzer.Because of the vari abl e
pl asma gl ucose | evels of the db/db mce, 5 nice havi ng t he nost

extrene(ie., hi ghest or | owest)pl asma gl ucose_| evel s mere excl uded

and the reamai ni ng EB@aGH Budy,erce Male or ferad 846F Y BVEY) mice aad gheirigan of
equi val ent mmmmwglw%dmumM@) ages 2 to 5 modtho (10 wés gloahicle

cont r ol d ? weight into 4 g&q&é@ PrRd ! I v

control (cigli tazonég’ge randomized acco o
Test drug m&w@g@
2nd Test dsug libimm. M@emwewﬁdé&@ybygavage ksugpended in 0.5 mi of 0.5% methpl E:

3rd Test drug celiulose); dissclved in the drinking water; @f ,..;lg,_; ¢ed in mg diet. Thg f)UIO H

5th Test d ‘
after ggn o; "9 ds giver nggs fomm2d @ Z%ﬂ‘%gﬁ‘ﬁﬁ b@ Y’E‘@”‘Eﬁ%&?@\ﬁ?ﬁ%w
i Mmm M mwmendf’ f‘:&f: (za ATV E ,.w

adm ni st er ed( & BTODIEn
ciglitazone [ poiifivd donttol, ciglitazone (se(«se(zammynsycnahexynmmxy)bmyne 4-dione, see
[4-](1- et 2y cl ohex X1,0 Idthi;

Di abet es, Sﬁ EBgs) Y Wasy @‘I@ﬁnb AV A Et g@g‘é‘e“b@%‘&‘%%&*&gx/ The
t est 09-moellyg/day, which poaduess &) signifigamt Joweringin| ess

ot herw se not gg WQ@@&&Q@@E@@@G@V@%E@GE@@WW the norning of Day 4, the
mce were wei ghed and fasted, but water was avai l abl e ad |i bi num Three

hours | ater,a bl ood sarrpl e was collected and thenthe m ce were given
the fourth admi ni sOnsbe waming efilay 47 of dftwedrops oflocst{appradmedy SQpd am ed 35
agai n fronst heolidsiesinhs kodiatl flicideVonthimingl tube eilies fﬁmme thilUeein or after

adm ni strati o, Theecen. Formmsmdx@smwhmhﬂwcmnpomndxsa&nmmmedMybyg@a@
m bﬁ@@ samples are collected two hours afier compound administration

The plasm is isolated by ceatrifugation and the concentration of gluccm is
REIINE NFYIIae ally on an Abbott V.P. mlm

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

gnificant difference between the plasma glucose values from the control group and the
imdmdual compound treated groups { CMS SAS Release 5.18). A compound will be
considered active if the difference has a p<0.0S.

Exarnination of the results tabulated in the Table below shows that the
30 compounds of this invention are well suited as antihypergiycemic 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.

33



38- pl asma was seperated and | evels of glucose in plasnma determ ned
‘vpby the Abbort VP Anal yzer. For each npuse, t he percent
change of its plasma glucose | evel on Day 4(nmean 5 of the 2 and 4 hour
sanples)fromits respective |evel before drug adm nstered(Day 1

basel i ne sanpl e)was determ ned as foll ows: [err] 10 Anal ysi s of
variance foll owed by Dunnett's mnultiple conparison (one-sided) was
used to estimte the degree of statistical significance of the different
bet ween t he vehicl e control group and the individual drug-treated
groups. active, at the specific dos%@e adm nistered if the difference
of the plasma gl ucose | evel has a p £0.05. is The

tabul ated results in the Table show that the 5-[3-aryl-prop-2-ynyl]-5-
(arl sul fonyl]thiazolidine-2,4-diones and

5-[3-aryl - promgi ]Mg(fa@mbum I t hi azol i di ne -2, 4-di ones_of
this inventi - - JICOSE Teves in
t he post prandi algshimapet i (@M@m cE% Deerease,ual d| %r@m&&etﬁmﬂﬁ@ 20
the nean percent chan e 9f the vehi 1§ €t he drug

reported in the ] ~ BP48m nat | 1 esuy

tabul ated in The Té&8 T o\ gvs t hht t hel? conpdunds this
invention are ) II§§U|teﬁ as_aml hvperlvce®c agents flor thé% | ouer 25

bl ood gl ucose Ieﬁ_ﬁifln dji abel [0 nj or 3k _ : :

Exanpl es 42, EE_ [ 1t dosel of 20 i . LS.
conpar abl e or_scigiimaon gLo;gi_[Eﬂa onel % Jy/ I ___




43 48

-48 .

31

26

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-
benzathiszolyl, 2-benzthiazolyl, 2-benzimidazolyl, 2-furanyl, 2-benzo-[bl-furanyl, 2-

Ar’ is phenyl, alkyl substituted pheayl, pesfluoroalkyl substituted phenyl,
halogen substituted phenyl, alkoxy substituted phenyl, perflucroatkoxy substituted

Ar is phenyﬂ alkyl substituted phenyl, halogen substituted phenyl, or 2-

Ar’ is phenyl, halogen substituted phenyl or perfluoroalkoxy substituted

phenyl;

or & pharmaceutically acceptable salt thereof.

35 nt nt
nt 2 40 a
42 29
38 a4 20
_ 47
36 Nt
nt 69
a 5 4 a _ 5 8
1. A S-[3-Aryl-prop-
5 Asyl-prop-2-ynyl}-5-(arylsulfanylthiszolidine-2,4-
wherein
10
thienyl, halogen substituted 2-thienyl, 2-benzo-{b]-thienyl;
13 nis 0 or 2; and
Phenyﬁ or ﬁkyﬂmm subsnmwd phenyl:
naceutically acceptable salt thereof.
20
pyridinyl;
23 nis 2; and

55

nt

>-2-ynyl]-S-(arylsulfonyl)thiszolidine-2 4-dione or 5-[3-
ficne of the formmla:

2. A 5-[3-Aryl-prop-2-ynyll-5-(arylsufonyithiazolidine-2,4-dicne of Claim 1

'gg/db M?Lglaogi cal Dataldbidb Mouse %Decreasg d ucose * mnamﬂ llﬂmll”

58
36



w

3 > 48 57 60 ] 3 lllj"” ﬂl!@l"l

nt 71 a

74 22 : NT 74

22 nt a : nt

- 40- Bi ol ogi cal Data / db/db Muse (Cont'd)

4- Day- Post prandi al db/db Mouse, Exanpl e at, 100 nyg/ kg
dose at 20 ng/ kg dose 76

70 77- -44 - a

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-

5 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(arylsuf@nyﬁ)mimmme%wm of Clginn 1
10 which is §- {3s(4sChlomphenyi)epmpszsynyu S-(4-fluorobenzenesulfonyl)-
thissclidine-2 .4-dione or 2 pharmaceutically acceptable salt thereof.

6. A 5-[3-Aryil-prop-2-ynyll-S-(aryisufonyl)thiazolidine-2.4-dione of Claim 1
which is S-(4-Flucrobenzenesuifon yﬂ}&[&(&ﬂmh@nﬁ)amzeynyms azolidine-
15 24-dione or a pharmaceutically accepabl

7. A §-[3-Aryl-prop- Zaymyi]ass(mﬁsufmyi)thmﬁd:mez A-dione cf Claim 1
which is 5-Benzenesulfonyl-5-[3-(4-chicrophenyl)-prop-2-ynyl]-thiazolidine-2 4-dione
phermaceutically aecepmble salt dmeof.

8. A 5-(3-Aryl-prop-2-ynyl}-5-(asylsufonyi)thiazolidine-2,4-dione of Claim 1
whzch is SeBenzengsulfomﬂ«aSe{Se(S S-bis-trifluoromethyi-phenyl)-prop-2-yayl]-
hiszolidine- ically acceptable salt thereof,

ETTRROSIE

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

10. A 5-{3-Aryl-prop-2-yayl}-5-(arylsufonyl)thiazolidine-2,4-dione of Claim
30 1 which 5-[3-(4-Bromophenyl)-prop-2-yayl}-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-
35 phmmmﬂly acceptable salt thereof.




SN TR
a

85 _ nt a

nt 93 a L nt

a a 97 99 nt-not tested 5
a-l ess than 15% decrease at dose tested The bl ood gl ucose
| owering activity of the conpounds of this invention were 10 also
denonstrate in experinent using diabetic(ob/ob)mce. - The

non-insulin depedent diabetic (N DDV syﬁé50rre can be typically
by obesity, hyperglycenm a, abnormal insulin secretion, hyperinsulinem a
and insulin resistance. The genetically obese- hyprgl ycem c ob/ob nouse

exhi bits 15 many ,of ahna
useful nodel toseallg Ag?’

D.: D abecol ogif@mt & o P XPerTets “exetpl T
her ei nbel ow af Ggtmulahe |i st ng of the fol I owi ng general procedurew
pertaining to these experi nments.

wherein

Ar is phenyl, 2-napthyl, alkyl substitated phenyl, alikoxy substituted phenyl,
halogen substituted phenyl, 2-pyridinyl, substituted 2-pyridinyl, 3-pyridinyl, 4-
pyridinyl, 2-quinolinyl, 2-pyrimidinyl, 2-benzoxazolyl, 2-benzthiazelyl, 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

10

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

20 7 n is 2; and
Ar’ is phenyl, halogen substituted phenyl or perflucroalkoxy substituted

maceutically acceptable salt thereof.

15. The method of Claim 12 wherein the compound is 5-[3-(4-Flucrophenyl)-
30  prop-2-ynyl]-5-(pyridine-2-sulfonyl)-thiazolidine-2,4-dione or & pharmaceuticaily
acceptable salt thereof.

This Sheet Has Beem Re'ilaced

AR



-41 - In each study, mice [Male or femal e o . MQ “
i:m'ce and their |ean litermates(ob/+or +/+,jackson Lablis® H n ﬂ
to 5 nonth(10 to)]of a simlar age are random zed accofdﬁng L’to’“boay
wei ght into 4 groups of 10 mce. The m ce are housed 5 per cage and
are mai ntained on normal chow with water ad 5 [err]. M ce received

daiy by gavage (suspended in 0.5 m of 0.5% nethyl cel I ul ose);

di ssolved in the dirking water, or admi xed in the diet.The dose of
conpound given ranges from2.5 to 200 ng/ kg body wei ght/day. The does is
cal cul at ed based on the fed weekly body «#i-ght and is expressed as active
noi ery. The Positive control, ciglitazone

(5-(4-(1- et hyl ycl ohexyl met hoxy) benzyl - 2, 4-di one, see 10 thing, A,
Wse,B., Glchrist, B., Peterson, T. ad Diani, A D abetes 32: 830-438,
1983.) was gi ven at a dose of 100 ng/kg/ day, V\:hl ch produces Si |f|cant

| ower i ng in pléas Q@n!tzr the cp@p@inglds Irbir(4-1t a n}*

on the norni psulfonylsthiskrolldinge|¢-dinpe oxa plaey

15 collected | Nl S % uor| de cont ai ni ng cubes either fromthe ta| I
vein or after " Ydecapltation. For those studies in which the conpounds
s adm nste?ed daily by gavage The pl asns is isol ated by

cenrifuration and ti®e Teswmehbd of ChimdR2 wiemin the compand is SaiddSuorobenzene-

ggfggﬁt ;ggl Lﬁa%ﬂgtéé’@rlf‘gb@t (&Huﬁ a@h@hyﬁfﬂf%ezeymy%ﬂemmmli?mgoz dﬁﬁgg? ggilz'z tge;[jhe |
Futinally roeriyie i cI e treated nmice. Analysis of

ar U used to esoe

rel ative to t hEsFREagRutpaliy.
vari ance foll owed g/&Dunett s Corrpal son Test (one-tailed)

the 25 sil0 .Wm@f@ﬂ%%wm@mmw%%
group and the me(mm tplietiiRbropolvpaylithiszoliainecl, dwdbenes 6 Sphikhiabe:
5.18). A compoup, g considered active if the dlfferance has a

p<0. 05. am nation of the results tabulated in the Table
bel ow shows that the 30 corrpounds of this invention are wells suited are
wel | suited as antiigy pieghithedofClaige i2 whémin thiiegmponud is 5-Benzebésulfoupdeise

i Enyﬂsev?ﬁapez%?ﬁ&ﬂiﬂéﬂa&he@(@@é& 4% a

e ot g% ﬁ?:s“rﬁ%c&ﬁ@% e gl e resu conpar abl e or superi or

to ciglituzonePhamnae
W&‘WH“’SG(MM@ enzenesulf
20  accepble 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.
28
22. The method of Claim 12 wherein the compound is 5-{3-Phenyl-prop-2-
y@yﬁ]eS»(toluene#suﬂfmyl)emimﬁdineez,,#diom or a pharmaceutically acceptable
salt thereof.
30 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
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. herei
Ar is pheayl, 2-napthyl, alkyl sub:

AR R

L

stituted phenyl, alkoxy substituted pheayt,

halogen substituted phenyl, 2-pyridinyl, substituted 2-pyridinyl, 3-pyridinyl, 4-
3 pyndmyﬂ 2-quinolinyl, 2-pyrimidinyl, Zebem@xazallyﬁ. 2-benzthiazolyl, 2-
benzimidazolyl, 2-furanyl, 2-benzo-{b]-furanyl, 2-thieayl, 2-beazo-{b]-thienyl;

nisQor2; and

A7 is phenyl alkyl substituted phenyl pesfluoroalkyl substimted pheanyl,

This Sheet Has Been Reﬁ.‘ace«ﬂ

I

halogen substituted phenyl amyxy substituted pheayl, perfluoroalkexy substituted




1, A5-[3-Aryl-prop-2-ynyl]-5-(artlsul fonyl)thiazolidine-2,4-dione 5

~-'Aryl prop-2-ynyl ]-5-(aryl sul fanyl)thi azolidi ne-2, 4-di one of the formula:

- [err] 10 Ar i s phenyl 2-napthyl, alkyl subtitued phenyl,

al koxy substituted phenyl, hal ogen substituted phenyl, 2-pyridnyl,
substituted 2-pyridinyl, 3-pyridinyl, 4- pyridi nyl, 2-quinolinyl,
2-pyrimdinyl, 2-bensxazolyl, hal ogen substituted 2- benzat hi azol yl , _
2- benzt hi azol yl, 2-benzi m dazolyl, 2-furanyl.,, 2-benzo-[b]-furanyl, 2- g
thierryl, hal ogen subsititued 2-thienyl, 2-benzo-[b]-thienyl; 15 n :
is O or;and At is phenyl, alkyjg substituted phenyl, @
per fl uoroal kyl substituted phenyl, hal ogen substituted phenyl, al koxy g
substituted phenyl, perfluoroal koxy.substituted phenyl or alkyithio E
substituted phenyl; or a pharmaceutically acceptable salt thereof 20 !
2. AL5-3-[Aryl- prop2 ynyl]-5-(aryl sufonyl)thiazolidine-2, 4-dione of claim1l |
wher ei n Ar is phedRSLRALL OF . A &yl , hal ogen

substituted phenyl, or 2- 25 nis 2;and Arferr] is

phenyl , hal ogen sub‘@z&tmvm@ph@&més w ﬁpmﬂfse{m yéipio
phar rraceut|§al ¥ BB [%ds§0pbrop
-44 -

P &mmqmm@yne or a

mmph&uﬂ,aﬂqﬂsm@mmmaﬂphamd @m@xys@ﬁm@madph&mﬁ.hﬂw@enswmmmmmd
P ‘."r«mﬁ substituted Zepyﬁdmyﬁ, 3-p ':,"[»i?fw'::“ pyridia

10 m furanyl, Zeﬁ!mﬂyl 2.benzo-{bj-thicayl 2 is O or % and AP is phenyl, alleyl
mﬁmmmmaip@am& perfiuoroslky! substituted phenyl, halogen substituted phenyl,

uoroalkoxy substituted pheay! and alkyithio substituted

15
lowesing the blood glucose levels in hyperglycemic mammalg
20 compositions containing the same.
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3. A5 [ 3- Aryl - prop-2-ynyl -5-(aryl sufonyl )t hi azol i di ne-2, 4-di one of claim1
which‘is '
5-[3-(4: Chl orophenyl ) - prop-2-ynyl ]-5-(pyridi ne-2-sul fonyl)-thiazolidine-2,4

p*9 di one or a pharmaceutically acceptable salt thereof.
.5 4. A 5-[3-Aryl-prop-2-ynyl]-5-(aryl sufonyl)thiazolidine-2, 4-dione
of claim which is :

5-[3-(4-Fl urophenyl) - prop-2-ynyl]-5-(pyridi ne-2- sulfonyl) t hi azol i di ne- 2, 4-
5. Ab5-[3-Aryl-2-ynyl]-5-(aryl sufonyl)thiazolidine-2,4-dione of Claim1 10
whi ch is 5-[3-(4-Chl orophenyl) prop- 2- ynyr"fg’s (4-11 uorobenzenesul fonyl)

6. A 5-[3- Aryl -prop-2-ynyl ] -5-(aryl sufonyl )t hi azol i di ne-2, 4-di one of Caim
1 which is NOVEL ANTI-EYPERGLYCEMIC AGENTS

5- (4- Fl uor obenzensul fonyl ) - 5- [ 3- (4 fI uor ophenyl) pr op 2 ynyI] t hi azol i di ne-
7. A 5-[3-Aryl-prop-2-ynyl]-SABSTRATT OF THE INVENTION 4-dione of Caim
1 which is

WZLMS) k&?ﬂ:&ﬂa&nﬂ di'one
3yt lpags an &ﬁwmwsﬁm@smy pirglidionin 1
Benzenesul aﬁam'éfui’iﬁf‘” ““fiiii‘“éﬁ‘°‘"’§§“ﬁf‘“““%"ﬁ;
5-Benzenesul fo p Hehdt iy 1 a
hi azol i di | h
o A6 (3 Aryl PiEgh N %%@“m&ﬁw YA, fpmassy fhz WwZcam
1 _ whi ch pwimidinyl, 2-benzoxazolyl, 2-benzthiazolyl, Zsbemznzmdamlyl. Z-fufanyl, 2-benzo-
5- [ 3- (4- Chiygr opfiariamyt, @-Me:%l)’i%émz‘é{&fﬂﬁéﬁ??@&%%@ﬁ?%ﬂ&%ﬂé ﬁenzeam%yz

10, A5 Fé”iﬁ% fhfibe é’mf‘é’%‘i””a St s A HE e oG By o

30 1 which alk@xysubsnmmdp pexfluorcalkoxy substituted phsnyﬁmdalkyiﬂm substituted
5- [ 3- (4- Br omopggeayl. ) - pr op- 2- ynyI ]-5-(tol uene-sul fonyl)-thiazolidine-2,4-
di one or a pharmaceutically acceptablr salt thereof. 11. A
5[ 3- Aryl -prop-2-ynyl -5- (Aryl suf onyl ) t hpazol i di ne-2, 4-di one of C ain 1
whi ch is 5[ 3-Phenyl - prop-2-ynyl]5-(tol §ene-@& sul fony)-thiazolidine-2, 4di one
or a 35 pharmaceutically acceptable s N her eof .
e
s {0
@
Thxsmveﬁ@mmmmzhemof&eab@vemmmgmnpomdsm
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- 45- 12. _.A pharmaceutical conposition conprising a CO”"\‘I’MIBMMIM(MW
in any one of Claims | to 11 in combination or association wilk b 'n p

pharmaceutically acceptable carrier. 13. A conpound for use as a *
pharmaceutical, the conpound being a conmpound as clained in any one of
Clains 1 to 11. 14 A compound as clainmed in claim13 for use to treat

hyperglycem a. 15. Use of a conpound as claimed in any one of Clains 1 to
11 to prepare a nedi canent for treating hyperglycem a.

- 45-

12. A pbarmaceutical composition comprising a compound as claimed in any one of
Claims 1 to 11 in combination or association with a pharmaceutically acceptable carrier.

13. A compound for use as a pharmaceutical, the compound being a compound as
claimed in any one of Claims 1 to 11.

14 A compound as claimed in claim 13 for use to treat hyperglycemia.

15.  Use of a compound as claimed in any one of Claims 1 to 11 to prepare a
medicament for treating hyperglycemia.




