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The~tfn~~mwd~pmaasmgu~~ 

~l)'. More pudculluiy, die pramt mvadm pmvkles novel s .. [3 .. uym .. pmp--2 .. 

yny~J .. S .. (uyllWfcmyi) .. miuolidme .. 2_~ imd S0 (3®uyl .. pmpe2 .. yny!J .. S..(uym .. 

mlfayl)dliiuoWktil!ll&-2,4ediones, md daivuiva thereof', which am mm1 m lmwrmg 

dme blood Ii~ level m hypeqlycemme mammli!E1 md mefut m the ~t of oom, .. 

m.un ~t (type 2) diaben :mdlims. pmfemb!y i~ h~mms. 

Tmltment fer MDsinsWin ~ ~ mdliWS {Type 2 c:bbeteS) usually 

lS eoom:m of a repm of diet ad ~. mm hypoglycemic a.gems ud. m more 

~em cues. mswm. ()mi apnts com.mcm me ate me smfcmylumu nd bipmddes~ 

~ thc mmmyimas ~val~ far me~ of Type 2 ~they may give 

me~ hypop~ ~ m exhibitmhermxie ~which limhmeh' 

me. 'They am also pro• to a high Wcidencc of primmy amd ~ flilma of 

20 ~- Similm'ly. die mcofbipanides m decbed beelnse of mu~ wirh 

mddmu of toxic !l&ede acidosis. A coodrmmg Med fm- new hypoglycemic agmu 
which may be lea mie and more~ is clearly~ 

So[(l~mnd 2~uphdWmyi)mlfonyl] .. 2,4--miuo~nes (Zuk mW. Jirkovsky 

2S US Patent 4.997.948, 1991), Sa[(lGIMl 2sm.pht!Wenyl)mio] .. 2,4-thiamlidinediones 

(Zalk and .Jirkovsty US Patent 5,068,342, 1991) awd s .. [uylsulfoimyl] .. 2,4-­

tbW»Hdmediones (2'm et al, J. ,Vfld. Clwn.1990, 33, 14Ulel423) wue prevkmsly 

disc~ u ~apes. The~ of the present mventioo, (l), differm 

dw mey also conn m S..[3--uyl.,prq>-2-YKlYl] sroup. 1bis latter moie1y emuwces the '° m1mli#ibeti.c potency of 5elf)'l1Wfcmyl&2,4-tbiuoimdooa. 2°[(~Methyiprumyl)* 

su!fo~yl]0S~phenylpents4--yn~e acid (BM13907), (A) ( Wolff, et al. US patent 

4,9339367, 1990; Freund, et al. Arch. Phtumacol.1919, 340 (suppl R40) Absuact 

n 17; Obermaier .. !(usser Biochem. J. 198,, 261, 699) WU also discll.osed u 

muidiaberic agent. The compounds of the present invention. (ll), differ in dmt they 

35 cwmm a 2A=thiu.olidmedione mg w place of a cuboxyi group of A 
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HO 

Cf 

A 

~~ellim~ whichcmmaa2,4--~rin1 

met mo show u.ddiabetic aedvity. These me!udo dllimmmae (US Puent No. 
s 4,MU.902; Sobda. et IL Chem. Phann. Bldl. ua. JO, 3580) - & nmnba' of mme 

po•1 l.Mloss: pioslim.one (Sohd&. a II. Anneim ... Fond.I Dmg. R•s .. 19'1, 40, 
37). mptuooe (S~ et IL Metlbolimt 1991, 40, 1268); CS..o4S ~ 
1991, 40,. 1213) and omen (Hmin. a. II. J. l~«i. Chm& 1992, JS, 18.53; So~ et 

do J. M~d.. Clwn. 1'92. JS, 2tU7). None of the 2,4--t!lluoUdind.om conmmng 
10 com~ from me above disc~ oonmm the s .. (~y!), S-{arylmlfmyl) or 

S.[3~1 .. pmp .. 2-ynylJ poups ~by me com~ of me pmsm: mwmione 

Compounds m which selfm- is amehed to the s .. posidon of 1. 2,4e 

thi1mlidiMdiooe ms aw been~ C1epm Kobi 78 40. 110; J'apu K'Dkli ·1a 
15 46~ 973; Mila.'oMol. Zh. (Kiev) 1970, 32, s11 .. s20 (Uknm); a.. Offel1.l)E 

3,00.059) b~i dilferfmm the~ ot~ pmsathwmtion m mai the nmop 
of the 2.4--miuolidiedione ring h mbmtmed or me smm ns m the fmm of a smfooie 
IWL In addition, these compounds m wt sdcmes ud do net comain a updWene 
ring. F~ these compcmm!s are cJaimed u having only mtifoulin1 or 

20 amimooo ~-

2S This inventlon :relates to novel S0 [3,.uyl .. pmp--2-ynyl]aS•(IQ'bWfonyl}-
thiuolidme--2,4--diona Md 5-[3-uylepmp-2 .. ynyi]~Ss(uylsWfamyi)thiuolidmc--2,4'­
dimes of fommia (1). These compoumdl possess ndhypqiycemic acd.vky, which Im 
been demonstmted m their ability to 11.ower piuma glucose levels in me db/db 
(CSiBIJIW) mouse Md to lower plumt glimcme levels -1 mswm levels in tbe obfob 

30 (CS1Bl/6l) mouse. Both &Te modds of hmDm n@neimulift ~t (type 2) ~ 

meWms. 



i 

The mmpm11m of this i!Mmdm arc e~ by~ ge.W fmmuk (I). 
~ below, wh~ N is phnyl. 2 .. naphlbyl, aJkyi m~led phm;yl. dlmxy 
~mmd phmyl. Mlop subsdmmd phmyl. 2--pyridmyl, submwl.t 2 .. pyrilhym. 3 .. 

S pyridmy&. 4-pyridmyl, l..qumolby!. 2 .. ~y~ :z .. beftmumlyl. 2sbmmbf1mtyl, 

2ebmrimfid1mlyl, 2 .. r.nyJ. 2 .. ~] .. ~J. 2 .. tblmyl, 2 .. ~[b] .. timyl; Db 0 
« 2; Ind Ai ii phenyl,, alkyl submmted phenyl, pd~l subldmted pbmyl. 

~ sOOsdmteci pbmyl, lilmxy SU.bmmm phenyl, perf!Ml~XJ SQbsdmmd 

phmy! md llkylthio mbsdmal phimyL 

10 
0 . h'H 

~~~At 
(I) 

Pmfemd ~of dU hmmdon m.ca~ ~of fommk {I) m 
wllrich Ar ii phayl, alkyl subsdmmd phenyl, halop mbsdtumd phenyl or 2 .. · 

15 pyddmy§, n is 2; a M is phenyl. hdogm substimted pbmyl ad perft~oxy 
ghldtufed phenyl 

20 Sa[]..(4-Qlmvphenyl)epmp--2~yny1}-S.(p~2esWfmyl}-thiuolldmc--2,4s 

dionc, 
5~[3--(4-F1ucmpheny1}-prop.-2~,ny1] .. S,(p~2--sulfony!}th!uo~2,4-- : 

Sa[3..(4-Chlomphenyl}-pn>pe2aynyl]a5{4'-floorobm~yl}-dmmtidfrz. 

25 2.~one, 

'{4e~onyl}-S..[3s(4-ftoomphe.ny]}FOP-'2-)'n)'l]c~uolidiqe., 

2@4--diooe, 
5 .. &m.mesutt'myl .. S.[3..(4-chluvphayl}propa2 .. yny!]-ihmoUdme .. z4-dkme 
S~Bexmmesulfmyl .. S..[3--(3,S..bfis..trifluommethylephenyl}-pmpe2 .. yny!]~ 

30 ~lidme--2,4-dion~ 



S0[]s{4-Qlal'ophayl)apmpelaynyl]eSa(~~e!UifWyl)sdlluoidmo-

2.4adi@ftGs 

S~:J..(4-Bmmcphmyi)epmp--2 .. )'Dyi]eSe(uolmme4!Wfonyl}thiuolidines2,"8 

6me.ud 
5 Se(3efhmyl~2 .. ~yl]aSe(uil~me-4-sWfcmyl}dmi1midmeel,~ 

10 

ne compomms of mis mvmdon cm be prepm'ed acemdm.1 to me medwdl 

oo~ m Schema I through V, die fiat of which is~ below: 

lcbmntl 0 . 
redden ~Ji 

~~~· ~·~M~~ 
meld M~u N• K 0 0 

• - H 0 
}-rf (Ph)300~ )-N" C(Ph 

~~ s)C0 ~""s~ 
~~~ ~N.H ~ArS(O)a H A..S(O)a H 

~ IS~o s~ l,_ ~Sdaloo M (V~) 
Br H x-:-o 

Afe=-S H 

(UI) 

IDS~ I, the~ ~y available aylabiol cf fommll (ll) is 
~ wim a .... !he mbleqoomt complex is~ with cme or more eqmvllam 
of Se~thhm>lidmesl,4-dione (Zuk et ru, J. Metl. Ckm. 1'90, JJ, 1418el423) 

ro produce a S~uybWfuyl .. thiuo&mw~:Z,44.cme of fmmuk (Ill). The ~oo is 

1S eoovemmdy p~ mu lpmdc solvent such u THF or hmw1e umg 2 «.more 
eqmvaimts of 1. smms metal amide bue sooh mi lithium dlisopmpyl amide or liddum 
m(mmemylsilyi)umde at low~ (e.g. o to .. 11°C) fo&Wtld by warming to 

ambimt or higher mmpemwms for 1 to 10 h. Altemlfivdy dm compound of formmm 
am may be ~ hi a pmdc solvent, such as water or a low molccmar wdsht 

·20 ~o! solvent. Whm done m mis mmmer. the mylmiol of formula cm is~ wkb. 
2 or more equivalmts of n alblli metal cuboliWC er bi~tc base such :soclium 

euoonate or potusium bicarbonate at 0°C to room tcmpen.mre. One or ~ 
eqmftlen~ of S.bmmo--thiuoJ!idine..2,4-.mcme is~ .00 reaction mms vaey from lh 



The compoowi of fomtwia. (llt) cg mm be oxidized co Ufom Ssuyisulfcmyl .. 

dWtm~l.~ of~ (V). Followm1the~of7-t ei u u. Med. 

C~ lnt. JJ. 1418 .. 1423). dU oxfdMion ii ecmw~y performed mm1 exeea 
s (2 mo 20eqmmem) aqooous h)'dlmga ~ m ~ ldd • mWimt or Mper(30 

to 10°C) reau:tion tempenmrcs for· 1 to 10 h. A!terudvC,ly. powsiuim 

pemxymcaoswtae wm aJso ~um me mqucc om1dcm effecnwly. Po.mum 
peroxymomosull'ate (KHS05) is sold. ~y u a 2:1:1 complex with men 
mpediars, pommum h~ adm (ICHS04) ad pomSmn sulfate (K2S04). 

10 nu complex is sold mrder - ~ox~ The ~mt @f fommm& (Ill) is 
diaclved in a low molecWar weipt alcohd avem such u mdwiol and added :om 
~s ~um of oxme mt contains 2 or mme eqmvdcnrs of acdve mgredient 
KHSOs.1be~ ~ca vmy !mm 0-C toSO°Cam ~~time~ 
vuy fmm 30 mm. to 2 days. Still li~vdy. a~ add eqmt such u maa .. 

lS ~bemoie acid cu be used ro cmven the compotmd of f«mWa (ID) re die 
~of fomml& (V). Two or mom cqmvd«mts of the pcbe~nc ldd uc med, 

pmt~y ma.~ soIWDt ~ u dalmcform at ambicn~ ~far a 
period of from lh to~ dr.ys. 

20 The ecmpotmd of font1ml& (V) may• be~ by raca1 me or mom 
eqmwaa of am llbli mew ny~ of fcmmla (IV) wkh 5 .. bmm@..thf1mtidfm .. 
2,4-dione. Smmble solvents for mis~ include po!u apmW: solvents such 
u DMF, THf M.d. pmde solvents mch u low molecW.1r weipt llcohols or water. 
Ahanldwiy me abli DD!~ of~ (IV) cmi be~ with S0 bmmo--

2S thiazonidinc .. l,4°clione using the phase ttamsfer catalyst Aliqm1.t 336 
(~lyhmthylmmmmum chlmide) ~I to me procedure of a. Dam, a IL 
(SyntMsis 1,11, 56--59). 

The Wbii metal swfmate of fmm~la (IV) em be coovaiently prepared by 

30 oxidat!oo of die uylthioi· of fommia (D) with 2 equivlleimrs of aqueom hydmpn 
pamdde m the presence of a dWi mew lit~ such u sodiilm hydroxide in 
nter or m M aqueous low :molecuEM' weigh~ alcohol solvent. The albli meml 
Mybwfinaue of formula (IV) cam also be prepwmd by reduction of an arylsullfmyl 
chloride of formula (XI). This tmufonmuoo is mast convementUy accomplished ming 

35 the procedure of Chew Lee and Lmmr Reld (Synrh.es& 1'90. 391e397) in which the 



smfaftyi chncride of fommla (XI) is racm wim nm eqmvmenq of pechiccmso! nd 

rwoeq~mofmemy--m·~zte78°Ctcmom ~ 1bc 
lfY~ acid~ upcm aq ... acid wcdmp is tlbm ~with u llbli mm1 

hJdmxide M ~-~ mami ay~off'amuha{IV). 

ne ~of~ M haw two pdmmy da which cu roo llkyllad 
widmmtylldoft 1p11 m me~ of a hue.. Thae ma ae dlc dmm~ c .. 
5 ~Ulm - the dUmi~ i!Wmp uom. The desUed ,mm of dty!Mion 
for compomm of t00 present mvadoa is me c .. s cll'bcm atom of (V). In order to 

10 ~ poumtill competition wi* alky!mm a me mttcpn MOM of M. th@ muopn 
ea!Ui be protected with a suiW>!e l!tylauon pmtectbig group. The trityI 

(uiphmy!mmrume) poop pemmm dm fta~cdm. The trityl pmp !s ~ced by 

~I the c~ of tbmmla (V) wi!h me moi&reqmVllmt of uipbc=y~ 

ehlmidfS m dJe presence of one molar equivaleimt of m ~ amme ~ such u 
15 ~~pgdemblyma~mlwmaOOCormmiem~. 

-..1 
~~ 
Pd(H)/~·ro=--• N~OH 

base ('AU} 

.......... P ..... ~.....,r§~4~=--N~Br 
(DC) 

In Scheme U, the (3 .. uy1pmp--2synyl) .. bnmddcs of fomm (IX) cam be 
~via a two step process &am co~y available myliodides cf fommla 

20 (Vll). In the fim step, the compmmd of fo.mml& (VDI) is prepm'M by me~ of 

~ oo:mpouw! of fomWI. (VII) with mw or more eq~u of pqUl)'i ak:oholl. m 
the presence of a ea.ulytic amount of a paUadium (ll) reagent such u 
diehlombis(triphenylphosphme) palldmn cm Md a elWIJ!ytic mw~:mt of a COppa' (!) 

m1.pt mch.a copper(I) iodide. nm~ ii mo !*formed nn tire~ of one 
2S « mom equivalents of a second.my or teniuy umne such u diethylamine or 

medlylnmme. The s~ or~ amme may be used u *>lvoot or a halocamcm 
solvent such u chloroform may be employed. Ambient tempaature up to IO°C am 
~Y used macdon ~with mamoo mxa varyin1 from lh to 2 days. 
The compound of fommla (IX) is mm mast eonvcmimtly prepared from the~ 

30 of fmmuna (vm) by reaczmi (vm) wim O.S w coo molm' equivdent of phosphoms 

r-



mbmmide nn dry emer soivac cmmnmg pyridine. This ~n is mcll conwmcndy 

~e·a O"C to mom tem~ fer 81 period cf ma lh ~ 30 h. 

The compounds of fommla (1) ue men p~ by llkylm:ioa of me 
S ~of fm'mmu (DI), Mer (VI) Wk the~ of fc:mmla (IX). 

10 

(Vl) 

me tN1zo~J.tC C-S ~of (VI) is~ by the ~ of m. er mare 
eqmvUm.u of a hue. Commly aed bun~ Ubii mew. hydrides me~ u 
nium hydride llbli ~ l1bli mieau alkyls u:h u luyll lilhmm or dmli metal 

~ mch u lithium ~ilmide. Suitlble dwnts ~ THf orDMFwf.th 
15 ~Ima rmp~1 from a78°C to :mom temper&tme. Af1r:t depfotmuw.on of the 
~of fommht (VI). the bmmidc of fommla (IX) is~ IWd dte~ 
is typiedy Sliued at OOC or room~ for 1 io 48h U> produce the compomnd of 
bmwa (X). The compmmd of formula (X) is~~ withe acid to remove die 

uiphenybnahw proteeMg poup. TypiW lcids mude one or mare equivalam of 
20 mft~ acid OK formic add. ThU acid may 00 med U solvent« A~ 

sommt such u dichllcmmahane is commonly employed. This ~n is oooveniendy 
dooe at ere or room~ far periods offmm 10 mm. to l h. 
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(m} 

' e[3emylapmp-2eynyije5..(mylsuU'My1}diiuolidm&>2,~ of fmmWa (l) may be 

~ by m1edoo of~ ~ s .. (uylswfanyl)erhil.miidmea2,~ of 
fc'mmla {m) with 2 or mom eqmvihmts of & ~ Two eq1miv~cs of bate effect 

5 ~men of ooth the~ mcmgm n>m Gd m: the CeS pcmmm to 

fomi a dbmion. ~n baa co ~lim ddl ~mm m00e dm1i mtam 
hydrides such u sodium hydride, dbli mera1 alkyis swm u butyl lithium or dbli 
~mm~ mch 111lmmm~~ orlimmm bb(tmmthybilyl)trim 

~t so!vam include THPfcrllbli m=l mme hua Md THP orDMP for me 
10 dmli mew h)'drlde blsa. Racdon ~ wr:y fmm .. 730(; mmom ~ 

Two mbm~ to 1 h after die hue ii muoduced, one or mare eqmvllenu of the 
lfPVPrlatC (3-auyipmp--2 .. ynyl) .. bromide of fommm (IX) is lidded fO dac mlCdm 

~ gc1 me reaedm! is dewed to a 11 OOC or mom~ for a pried of 
from lh to 3 days.. J\lkyiadon ~ exeimive!y O~ die tiv.olidmdioB c .. 5 C1Ubcm 

15 uom m dmd me S .. [3 .. uyJ .. pmp-2 .. ynylJ .. .S.(mybulfamyl}-tbiuolidme-2,~c of 

fmm~(I). 

0 ,_N .. H 
-==~~........,1>~~........,~~~~--~~~ s~~o 

2) (IX) Ar"""'fb~Ar (V) 

(I) 

' e[3-myl0prop--l0ynyl]~!;a(myJsmftmyl}mmmlidfue02,dkilones of fommb, (I) may be 

prepm-ed by reaction of the appropriate S0 {mylsmfonyl)-ddmlidme0 2,4adioates of 

forml.!lla (V) with 2 or mom equiva!mus of ~ hue. Two eqm"IUmu of hue effect 
depmmna.rlorrn of' both the miuoHdmediooe mttop:n mtom and 11t me CaS position to 

,/ 



brm a dimion. Commoa hues m aceomplisb mis ~don include albli ~ 
b)'drlda such u sodium hydride~ a!bli mieW llkyJs Reh u bmy! liddum er libli 
nai~baaa:iauliddum~~orHrhiumbm(~ldyl)amW& 

~ aw:m1 m::lud.e mP b-llbli mm! mddG blsa mi 1HP er DMFb'the 

5 llmi~~bMes.~~-·wqftan .. 1rcromom~ 
Twommu•m 1 h~dae .... il~mmormmeeqm~ofdia 
~ {3auyipmpe2sym&yl)ebmmide of fommk (IX) ii ldd.ed tD die ~ 

~ad the mmkm is allowed to sm- u ~c or mom~ a lh ~ 3 d&yl. 

JJkyWim ctcm'I ac:Imivdy en the~ c .. 5cmbcmmom10 dlbftl d&e s 
10 s[l.«yl .. pmp-.2 .. yny[J .. Se(~l'.)athiao~l.4-dfone of fommla (I). 

lS 

The ~ of dm mw1adom. aw lko be prepared by a ~ which 
~~ofm~h&viqthefammlaB 

(B) 

where Ar ud n are u ddmed above ad Rl is hydropo or a mmovable ~I 
~ widaaoompomdhavm1thc ~ c 

whem Arl b.u defined abcwe lWd al is I, leaving group in the~ of I. baa sou 
to~ a 3Emympmp..2 .. ynyn sdaimem at me thim>lidinedicme c .. 5 =bcm mom 

2S md, whem a~ removal of the uid ~able ~I gmBJ1p nd. where 
~ recovmy of the ~h&vmg fommlla Im the form of ap~~Y 
~e ult memof. lh1 me case whae at ts hydmpn, the pmcas ma.y be mrm 
11 datribed h~m Scheme lV Olf V. W dllscue it will be obmwd dull!~ hue 
med should be a smm1 ooe. i.e. one mow.1 enough to effect depmtowmon at the CeS 

30 position of the thiuoUdinedione rln1 a wenl ms 1.t the nitrogen atom of the 



tbhm>lidmdme rin1. Anmha' method of performing me proc:ess of dw mvadm 
~~I a compouml of formula S whem Rl is 1, ~Ml poup with the 

eompo·W!d Uving formul& C. This may be~ wt i~ a mmm:r ~bed~ 
wim ~ m Scheme m hnmfrm'. The ~dcm of the s .. (uy~yl)a3 ... 

s (mphtmylmmhyl>th~idme--2.~ (VI) for me u described m ~ meu be 
~cmudmaibed umlertieme I. Wilm~-~ is toh&w ~I 
whm: n ii 0.. then~~ lliMY be~om by mm1 a~ bavmgfommk 

(In) ~of-~bavms rmmw.a(V) m me~ with mpbmy~ 

~ in die~ of one md&r equiwlat of bue ad mm1 the ~ts .. 
10 {My~!)e3srNy!e~2,4sdfonc ~ofthe ~of femmlili (VI). 

The present mvendoo. 31so ccmpriw 1. memod for nowamg dlie blood~ 
level m ~ bypcqllycemic ~. comprising Mtmmistermg to SOC:h mmwml ID 

dfave lmOWlt of mm or mmio of the eompaun dUclosed hemm effec:Uve U> bnr 
15 bbxl Ii~ This method may also be seu. u a method of ~1 hypqiyc:emi& m 

1.mmmu1I wtich~ ~I msuch ~! u.m!'ective mwmtofme 

or~ of the compmmdl dilclcsed hemba cffaw m lower bmood ~ TM 
awmiiI so~ is pmfembly a hmmw. The ecmpcma of die~ mvmdcm 
may llso be used u qenu for me ~t of hyperlipiUmi& tmd dabedc 

20 ~&dons (e.g. nemuplthy, llePhmpld!y, ~day.~). Compomids of 

me p!'aent wvend.om, in mm mo aucc dftcacy, may llso be med in com~ 
with msw, 1ulfony!meu. bi~,~ mdl~ inhibiton Md hypolipidemic ... 

2S The ~s of the compowmds pmmtcd haem wm wry with me panicWv 
~ c~ Md the form of ~amdon. F~ it Will vm:y with me 

pMtieu!u host Wlder tteattnem. Gmemlly, the compounds of this inveodom am 
ldmimista'ed at a concenndon level thti affords pmtecdve effects without 111y 
ddemom side cffe~ For euimple. the d'faw amoont of compmmd en mmlly 

30 imp &om Ahrmt 10 ~ aboot 2.SO m~ body weight pa-day admini~ ooce daily 
or divided mto two to few admimsttadons per week. The optimum douge for the 

WUYidu& subject bein1 ~ will be determined by me penoo mspoosiblle for 
tmmmmen"' genemlly smaller doses being administered midally mi th~ in~ 
m dcnF Im aOO to detcmline the mast s~iW>le dc&F· 



-.. 

Also~ bythe~hwemm~ amp~cmnpmidom~ 

b iowam1 blood glucose. Amcmg dee am oomposinom oomprisi~g a. mnn of 

~«mom of me~ disc:mccl ~or~ p~ti=lly ~le alt 
5 ~.a & p~Mcany ~le came:, which en be usm~s m tBm 

nme~cf~uthe~~ves.. 

The compoWlds of dle pmsent. invention may form silts wida suitable 

~dcllly~~lnd~~- 'lbaedmiwdnlts~~ 

10 ume·avity u mm pen: Eid twd me mc!wled within the scope of this imtmoon. 

Smuble inorpme bues to form these sum !ncl• for example. the h~, 

~- Of bicubo~ of me d8'apeud.cilly accepu.b!e mbli mem.1s « 1Ug.JfM 

em'h meU meh u llrhf.um, sodium. pomsiwn, mapaium, Clld~m - the mm. 
Smmb!e mpoic blsa include primMy ml secoMley ~ such u me:hyhmll.ne, 

is ~ (N~l..&"bemylemy~). chow, diemmo~ ahyaedhrmme, 

megiumme (N .. medlylglueamine), benethmnine (N .. benzylphellethyiuniRle). 

dlethytrmme. ~® lmmmMmfM (2e~lahydmxymethyle1i3e~l) 

~etc. F~ them may be mmdoned ~ qm.remmy nil~ bl'~ 
!M ~l (e.g. Tieft11memyl). ancy~n (e.g. mmbyJ .. utemMd) Md eydk: (e.1-

20 N,N~ytimmpholme) ~mn wu. ~principle, however. mere cu be med 

am~ mmnommn Silts which am physioloply compmblc. 

~doos to me ecmapoMing sm m .mly emied out by l!aetml 

the add fmm of the oompomm with m appropriate hue, usually one equiwlmt, in a 
25 ~vent. ne· salt ns U@bJed by COIO!Cetttmtloo to ~SS Of by adding of al xnm .. 

solvent. For eumple, m the cue of morpmc sll~ it is ]Xefemxl to dmolve *'add 
orr die compou~d in water oonwnins a hydroxide, carbonate or biearboute 

~I to me ioorpme sdt demed. Enpcndoo of the sdutioo or addidom of a 

wate.Nniscible IOMw of mom modemte pollmity, for example, a lower lllamol such u 

3€> butMo~ ar a lower lllamooe such u edbyl methyl ketme, gives the solid iumpWc ullt. 

Jm me cue of am amine mt.. it is·~ m unse at cosolwnt of modemm or low 
pokrity such u emmol, ethylaeewe Md benzene. E~oim of the solvent or 

Mdirion of 1. miscible diluent of lower polllrity such u benzene or ~ghmume pvcs the 

solid silt. Quarenmy ammonium salts may be prepared by ulilidng the acid of the 



compound wim a qwue:mary ammonium hydroxide m a warer mluri<m followed by 

ev~of me wMer. 

the ~- of me ~: bwmdon may be clinically adm!nis.00 to 

S mm!imds. mdudmg mu. by either dw on1 or~~. OW~ 
_, ~am~ermcombmmkm widl asolidarlfqmd~tiedy ~ 

~or~ such u smc:b. milk, supr, ~types cf clay, Mier, wpmblc er 

mmenl oils, ud so forth to form tabiets. e&pswa. powdms, syrups. somdou, 

~ nddlelilm. forp~~on, dieldive~ ma.ybe 
10 u.t&d m ~doll wim aq~s or cqmic media. to fmm mjeetable soiutims or 

1~on1. for example, sol.tons in ~ or peanut oil, aqmom so!uoom of 
.. Md soluble p~y aceeptab!e salts of die compowuls. The mjeemi>Ie 
dmcm pepl!md in dWI mmmrmay be ~m~y, mmpm~y, 

subcuwwouiy or innmucwmy. The compounds of dUs mvemtion may mo be 

lS ~ m me fmm of mppmirioria. 

IXAMPLI 1 

To 1 sobmon of SabmmoedUuolidme®2,~ (5.0 1, 2S.S mmoL 7.ask et rd. 
J. Med. Chan. lffl, 33, 1411 .. 1423) amd. psthiooresol [(II), 3.17 g, 25.S mmo!] m 

25 m., TH!F (200 mL) at & 78°C wu added lithium bis(trimethy!sllyl)amide (1.0M m 
~. 56 mL. S6 mmoi) dropwiK. Aft.a' 30 mm.. me mscdoim mm.e wu wmed 

to mom tem~ After an ldd!M!W OOm-. 2N Ha wu added to pH=l. The layers 
were sqmated md the aq~ phue wu ex~ with ahyi aeeme (3 X 300 mL). 
The combined crpmic phase was dried (MgS04), concentrated and flash 

30 ~gmphed (3:2 peuoleum echer. em)i ace~) m pmWle die mde compmmd a a 
white solid (4.4 g, 72'KP): mp 124--126°C; NMR (CD03): d 8.0I (s, lH, NH), 7.48 

(d. J a 8.7 Hz, 21L ArH), 7.11 (d,, J ~ 8.7 Hz, 2H. Ad:I}, S.32 (s, lH, CID; MS{.EI): 
239 (MI.. OO'lii). 196 (18'11), 123 (1004). 



~. 

S To a smunm of 5'-bmmo--~dh»-2.~ (21.24 & 0.144 mo!) ud 2 .. 

~)'rickG [(ll), 16.0 & 0.144 molJ m my THP (200 ~) M a71°C WU ldd&d 

H~ bis(trimmhylsilyl)amkfe (l.O Mm hex~ 317 ~ 0.317 mon ~ owr 

a 40 mm period. Af1m' 30 mm. me ramon mixwm wu wumect m mom~· 
Aft!« n l&tidoad 3 hr, 1&11 HO wu lddcd m pH!l!!ll. The !&yen wen~ ad 

10 ~e ~ phase wu exncted wim emyl ~ (2 X .500 mL). The combiud 
mpmc phll# wu wuhed whb wau:r (SOO ml.), brine (SOO mL). dlried (MaS04) md 

~nred to provide the side compmmd Ma ~n solid (30.45 g. 93'Ji): mp llle 

120°C; NMR (DMSO, d 6): 3 12.35 (s. UI, NB), 8.39 Cd. 1 ~ S.3 Hz, 111, PyrH), 

7.69 (dd. J iii!l 7.3, 8.3 Hz. UL Pryli)" 7.42(d,1fOj8.3 ~ lH. PyrH), 7.19 (dd. J ~ 

1.5 S.3,7.3 Hz, lH, PyrfD, 6.31 (s, UL CH), MS(EI): 226 (Ml. 12~). lS5 (109;), 79 

(l~); AMA. (Clff6N202S2): C. it N. 

u- me pmcedme dacribed m Eumpie 1. the~ of fommla ~­

&.1mp1a 3 ad 4. were pmpamd from me~~ Hy~ of fonm.da cm 
20 md Ss~t!hi1?JOlidifte..2,~. 



5 5 .. 3zomo..miuolldlnes2,~e (lS.O 1 , 16.5 mmoi) wu added to a a'C. 
~mdcl11y aim:d solution of ~fl~ ((U), 9.1 & 16.S mmolJ, mdmm 

~ (rt.1S g, 262 mmoO amd --(120 mL). ~ 16 hr, the mraion mixt11n 
WM dilmm with~ (SOO mL). add.ified widm ~HQ m pH;;;! l md mtem:l. The 

mnlmnt solid. wu wulbed mm watet ud pn~ erher Md dried m vacuo m 
10 pcvide the tide compouM U & white solid (14.0S g, 151'): mp 99elOO°C; NMR 

(DMSO. d 6): 112.14 cs. 111. NH),. 7.66 (t.1 ~·s.o Hz. m. Ad:D. 7.29 Cr. I~ s.s 
~ 2IL Arli), 6.0S (s, lH. CH); MS(m): 243 (Ml!. lOO«Ji). 200 (30'6), 128 (60'Ifl), 

121 (5&11); Jum. (C9"6f'N02S2): C, H. N. 

ts Um1 the~ dmibed m Example 5. the compwa off~ (Dl), 

30 

l!x1mpla 6e1~ were~ &om the~ uy~ of~ (II) and 

S..bmm@..minolidil!f!ee2,~ 



... 
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15 

1X4MPL!.11 

30.tJi Hydmgm pemDte (S0.4 mL. 0.419 mm) wn ~ dmpwise over a 1 
rm-. 20 min paiod m a meeh1tde&lly sdmd solution of s .. (4--ft~ybWlflftyl)s 

20 dU*"~s2,~ [(Ill), &cm Example 5, 11.9 It 48.9 ~ m ~~I.Cid 
(457 ml.) at OO°C. After lW. additiomd 3 ~the ~ft miDme WU ooo1ed to mftmt 
t.em~ Wild ~!ed. The mid~ wu panidomed between water mid ethyl 

~The ethyl mootMe layer wudried (M1S04) md~ co~ the dde 
compo•d u & white solid (10.9 g, 8116): mp 100..19~C; NMR (DMSO, d 6): 3 

2S 12.71(bmlds,18. NW 8.00 (m, 2H, Arli), 7.SI (t. J ;g 8.9 Hz. lH. ArB.), 6.70 (s. 

lH,, CW; MS(OO: 2.76 (M+H. lOO'Ji); Ami. CC9ff6PN0482): C. a N. 

By the.~ described m Example n, me compmimm of fmmma (V), 

EDmp!es 12sl4, wen: prepared from the apprnpriate S0(mylsulfuiyl)odmlm~2,4-

30 ~ @f fommbl (Ill). 



~---
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EXb.M!Ll._Jl 

' ~from S..(tol~sdeym) .. thi•?OJidine .. 2.4edio~ OU) of Eumplle 

IS 

1: mp 73s7S°C. 

llAMl!LI. .U 

(Known: Zuk et d,. J. MmJ. Chon. 1990, JJ, 1411-1423). 

Pmpved from s .. (4eehlompbcaylnlfuy!)~dduolidin•2.4--d!ooe. (DI) ·of 
J!xljlll'!!lf'~ 7: mp 143~14tl.5°C. 

2S A solimdoo of Ss~nesWfanyl}thW.olidinea2,4ed!Me, [(m), Eumple 611 

10.0 1. 4Ui mmoi] in medumoi (lOS mL) wu added to a meehuicdy sdm:d 
su~sion of oxwe (51.4 g, 83.6 mmol) in nter (210 ml.) at OOC. The smpemioo 
WU ilflfl@!t!dil.tCly wmmed to room ~1'. After 3.S h, me macd~ WU diluted 

with water (1 • .5 L) amd the solid wu filtered. The solid wu washed with ~ Md 

30 dried m vamo to provide the dde oompoud u a white solid (8.:U 1. 739;): mp 130.. 
133°C: NMR (CDQ.3): B 8.07 (s, 1H. NH), 7.91(d,J~7.2 ih, 2H. ArH) 7.78 (t, 

J s 7.5 & 1H, Arli), 7 .67 (t. J ~ 8.l:Hz, 2lt Arli), S.M. (s, 1H CB); MS(lll): 22S 

(MI, 241'), ua CH'I»), 1s3 (129'), no OOO.). 

.· 



By the p~ described m Eumpie as. ~ ~ ot fmmm (V). 

!Dqla 16--11. wee~ !mm the 1ppmpm. S..(_,hmtmyi) .. ~idmee2.4s 

dbBof~(lll). 

QAMPJ.E mf 

Pmpamd from Sa(4-obmmophaylsWfuy&)edduolldincs2,44fooe. (llI) of 

10 Bx•mp1'e I: mp !56.SalSl°C. 

IXAMJ?LI 1.7 

~ from Ss(4e~yphenybWfayl)"dlluo1kfioo..2,~, (Ill) of 

F»mp~ 9: mp 93e9S°C. 

~from S.(t~3a~yi}othiuolldme .. 2,~ (Ill) of&ampie 

Uk mp 96-10«1'C 

30 m-Chlompabem.oie acid (2S.7 g, 14' mmol) wu added ponioowise over 30 
mm to a sdned suspemicm of Sa(pyridWe .. 2 .. sWfanyU) .. thmolidme~2,4sdiooe [(lll), 

Eumpic 2, lS.O 1. 66.3 mmol) m chlorofom1 (600 mL) u room temperatum. After 18 
ht mow m=chloroperbenioic add (4.65 g, 26.4 mmol) wu added and the remcd.m 

~ wu mned em a&lidood 6 h. The ractlon mixmre wu cooled me ice bda 
3S Md the msullwu solid (18.7 1> was filtcred A 10 1 ponioRl of the msadamt solid wu 



·~ ..... 

pmified by flash chromacognphy (9: ! CH2CI2:aeemnimne) m pmvide the drle 
eompoamd u a whim solid (4.111, 469h): mp 129'-131°C: NMR (DMSO, d 6): 5 

12.00 (broads. UL N}D, I.IS (d. J s 4.0 Hz. 1H. Pyrli), l.l3 (dd.1~6.1. 1.9 Hz. 
1H. Pyrfl), 1.12 (d. J B 7.9 Hz, Ut PyrW, 7.15 (Gd. J 9 4.0, (i.l Hz. UL PyrH). 

' 6.79 (s. Ut QD; MS(EI): 2.51(MI.81ii), 215 (551'), 123 (2291) 78 OOO'I). 

10 
3&1i Aq~ hydrogen pmmdde (l0 .1 inL. 1()4 mmol) WU added dmpwile 

to a stfn'ed 50buion of 2..qmnolm~ [(II)& s. o g, 49.6 mmo!] m 2.S«Ji aqueous 
NI.OH (229 mL) md edwd (229 mL). Am Ua 100 mamon mixmm wu coocmmmd 
to provide ~ wbhe solid (8.34 g) which coimtained maiwy sodimns2a 

15 oaphdWenesWfiMre (formm IV). A 1.0 1 pomm of um oompowd cs 32.5 mmol) 

wu ~ma sol~don of Ss~lhim>~lw~ (6.38 g, 32.5 mmol) m my 
DMP (.53 mt.) Md me msmut solution wu ~ aimom ~mn fer 4 h.. TU 
DMF WU mmwed m VleM - WI.ta' (400 mt.) WU added U) d1e residue. The ... 
fhue wu ane:ed wim ethyl ~ (2 x 400 mL) Md the~ dhy! ~ 

20 phase . wu dried (brine) ud concenttamd. The crude product wu fluh 
ebmmamsnphed ~c 91:2 to 97:3 CH2a2: impmpa~o!) to provide the tide 
~ u a yellow solid (1.! 1, K): mp l68el69°C; NMR (DMSO, d 6): 3 12.9 

Cbftwi s, Ui, NJD, I.IS Cd. J ~ 8.8 Hz. 1H, ArH), 8.24 (d, J a 8.1 Hz, lit Adi), 

1.16 Cd. 1 ~ 8.7 H~ 2H. ArH), 1.02 (dd, J a 6.9, 8.3 HZ, lit ArH), 7.89 (ad. .J@ 
2S 6.9, 1.1 Hz, lH, Adi), 6.9S (s, 1H. CH); MS(EI): 308 (MI9 109b), 265 (81'), 14S 

(11"1), 129 (1009'), 128 (759&); Am.I. (C12HsN204S2): C. H, N. 

A supemim of paiodcchl~ne [fommla (VD), 7.lS g, 30.0 mmoQ, 

propargyl alcohol (l.75 mt.. 30 mmol), dichlombb(tripbenylphosphin.e)~um (ll) 

(0.21 g, 0.3 mmol), copper (I) ktdide (29 mg, 0.15 mmol) and diemylmmne (SO ml.) 

3.S ms sdm:d mm it N2 mmosphem at room ~rum md dissolution~ wimm 



_,,,.,,,,----
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20 mm.. Ak S h. the dicmywmne wu removed. and me crude product wu 
pad~ between w&ter ud etber. The~ pime wu dried (briM). ~nm 

ud twh ~p-aphed (4:1 peuoieum em.: emy! a.cemm) ~provide 3e(4-­

chloropheny1) .. pmpelsyne0! (compound of fmmld& Vm, 4.09 I• 12'1s). nis 
s compollmd of f'ommk (vmJ ( 3.47 g, 20.13 mmo!) wu mspmded m dry abcr (12 

ml.) Md~ (0.42 mL) WU llddmi. 1'hc ~ml miume WU cooled in g a 
~ml a smmion of p~ ~ (1.0 mL. 10.42 mmol) m dry aha- (6 
ml.) WIS lddeddmpwS over a lS min pericd. The~ mbmR WU d'Aa smmdat 

mom ~mm for 2..S JI.~ m am ice bath mdl cmsh«! ice wu ~ The 
10 ~ mmm wn added m nter (200 mL} a mncm with ether (200 mL). The 

~phase WU wuhed wilh wuer,, a ~s NIHCO] and brme. 'lbcexuact wu 
~nted am.d flash c~paphed (9:1 petroleum mhr.emyl ~)to povide 
the pmduet u a whim solid (3.31 g, 861i): mp 4143 °C; NMR (CDC3): 3 7.37 (d, 1 
s 1.7 lh. 2H. Arm. 1.21(~I~8.1H7..2H, Adi), 4.16 Cs. 2H. Qh). 

ns 
Dy the~ dacribed m Eumpk 11, the compomm off~ (IX). 

RY.,,Pa 22e3:\ wem~fmm the 1~ commm'ddy awiW>Jc ~ 
of~ (VII) ar~y ~ 3--mylpmp-le~ offcmm!a(Vlll). 

Prepared from 3®batmieepmpe.2 .. ,,.a0I, (VIII): oil, NMR. (CDC13) 3 7.43 (m, 

25 2H. Arli), 7 .33 (m, 3H, ArH), 4.16 (s,, ~ Qb). 

Pmpued. from peftuomiodo~oo, <Vm: oil; MS(EI): 212 (Ml[, 81'), 214 

(MI. 8'1), 133 (1009'). 



----------~===========---======~···--··--· 

.. 

s Prcpamd &om pememylicdobenr.eoo, {VlI): oil; MSQU): 208 (Ml. 11'), 210 

lS 

(Ml. 19.), 129 (!OO'fl) .. 

~ tmm p-iodo(aifluommerhyl)beMene,, (VD): oil; NM.I. (CDa3): a 
1SI (cl.Jg L6 Hz, 2H. ArB), 7.S2Cd.1a8.6 ~ 2H. ArH). 4.13 (s_ m, Q.b). 

25 ~ tmm p-iaa~isoie, cvm: oil; NMR (CDC3): a 7.37 Cdw J !>!! s.s &. 
2H,, A1fD, 6.83 (d, 1t'OI1.8 Hz, a ArH), 4.16 (s, m Cl:b), 3.80 (s, 3H, C113). 

Pmpmoed &om pemfl~xyiodcbcm?.me, (VD): oil; NMR (DMSO. ti. 6): 
3 7.58 Cd.Jig 8.8 Hz, 2H., ArH). 7.37 (d.1!il8.1 & 2H. ArID~ 4.49 Cs. m, CH2). 



. . ..... . . : .... ,~-~-.;-"·.: .... ··--- . ..: . - . .. . 

S Prepued from m<~ (VII): oft NMR (CDQ3): 8 7.44 (s, HI. 

10 

15 

&m 7.32 Cm. m,, Arll), 7.21 Cm. 2H. AdD. 4.14 (s. 2H. Qb). 

Pmpued mmo-c~ (Vll): oil; NMR (CDC3): 3 7.41 (dd. J ~ 
1.9T 1.3 ~ lff. NH), 7.40 (dd, 1 ~ l.S, 8.1 H~ lH, ArH), 1.25 (m, 2H,. ArB), 

4.21 (I, 2lt, Clil). 

20 Pmpued from 3e[3, Sebis(ttifl~yi}phmyl]epmpal--~eOL (WI): mp» 
:uoe. 

Prepued from p--i~le, (VD): oil; NMR (DMSO, d 6): 8 7.36 (d. J ~ 
1.3 &. 2H, kli), 7.22 (d. 11;;[! 8.3 Hz, 2& Adi), 4.41 (s, 28, Clf2). 

Prepmd from 3, 4--diftuoroiodobenzeme, (VII): oil; MS(Bl): 231 (ML 16'1), 
3S 233 (MI, 16'11). lSl (looel»). 



Triphmyhn:my~ c~ (2..(11 g, 9.58 mmol) wu lddm to 1. mm:d. mom 

~mm solution of Sa(toluene-4-sulfanyl)·thiuolidine--~4edione rM. from 
&ample 12. l.30 1. 4.79 mm.cl]. memylamme (0.67 mt.. 4.79 mmol) ud 

uo diddommemue (6.S ml.). After lb. wuer (300 mL) wu added mid me mpmc 
~ wu am.cm wtm ethyl KeEBtc (2 x 200 mL). The eombimd exnm wen: 
dried (brine, MgS04). cooeennu:d ud purified by ftuh ebmmatoam.phy (4:1 

penlemn ~emy5 acemre) to prmride the ride ~ u 1. whim solid (1.1 g. 
4516): mp lOSel l0°C; NMR. (CD03): 5 7.85 (d, J :i;;i 8.3 Hz. 2!L Ar:W, 7.41 (cl, J e 

15 1.1 H7., 6H. CPh3H). 7.31(d,Jm8.3 Hz, 2H. AdD.7.23 (m, 9!t CPhlli). S.13 Cs. 
UL CID. 2.46 (s, 3H,, CB3). 

20 ~ .. <Tdgah111!••H1t11 .. .s .. r39-C4-:dJlpm.1J•c11r1 .. gm1 .. z .. mym1 .. 5 .. c_t.1,J1111e~ 
1qWfJmdl·.lldau.mt!1c .. id, .. JU01e. JXl11 

Sodium hydride (IK ~ m mineni oil, 93 mg, 3.10 mmol) wu added 
to a solutio1t1 of N .. (tripbenylmedlyi)aSs(f.Obtenes4-std.fonyl}-dlluolidine--2,4sdimc 

2S {{VI), from Eumple 34, 1.06 g, 2.<11 mmol) m my DMF (9 mL) u ace mrder a dry 
N2 iwmsphem. Am 20 mm, [3-{~hcmyl)-prop-2°ynyl]~bromide [(IX). &om 

Example 21, 0.52 g, 2.XI mm.ol] wu added and me iieaction mixture wu stmed an 
ldW.OOMI 10· mm lU ere. Smnted &qMOOS NH40 (60 mL) WH added. followed by 

water (60 mL). After smrm1for10 mm, the solid wu m~ washed with war a 
30 mmmud with petmlcmo emer to provide me title compound u a grey solid (1.16 & 

OOCfJ): mp l2lel23°C; NMR. (CDQ3): g 7.10 (d. J m 1.2 Hz, 2.H, Arli), 7.45 (d.1 m 

1.S lb, QI, CPh3H), 7.35 (d, J m 8.2 & 2H, ArR), 7.14 (m, UH, At& ~h3B), 
6.98 (d. J §! 8.S Hz, 2H, Ar'H), 3.29 (d, J §l 16.7 Hz. UI, Clil), 3.12 (di; J ~ 16.7 

& Ut Qb), l.46 (s, 3H. Qb). 



1 .. r3 .. t1 .. s;13mpr11bn'.db1u·ol:J":J».rJ11~s·"tlWU1 .. :i .. 1uifcum1m> .. thl1zsam1ssm11: 

J~:-fltS!I'· Ul~ 

Tdft~ add (0.32 mt.. 4.f.TI mmol) WM Mkkd co at mom ~. 
~ su.mion of N .. (ftiphenyimethyi)@S .. [3 .. (4--ehlomphenyl) .. prop·2·ynyl] .. 5 .. 

(mlue11e-4-1Wfonyl) .. miu@lkime--2.,4ediooe ((X)1t fmm Example 3S. 1.29 & 1.94 

mmoiJ in CH2C2 (2 mL). Dissolution ooomed immediltdy. After Ui. th8 ~ 

10 ~ wu ~to waw (200 mL) nd amcm Rh ahyl 1eeW£ (200 mt.). The 

emyI ~pm. wu wuW wim wam- a brine ud mm coneentflled. The cmde 

product wu purified by ftuh cmmmqmphy (95:S CH2a2:isopmpamol) md mm 

mwnrm in pe:mkmm ether to provide me dde c~ u aoffewhife solid (O.S21. 
64,.): mp 172°174°C; NMR (CDC13): 5 8.00 (s. 1a NB) 7.IS (d. J 2 8.3 Hz, 2H. 

15 Arll). 7.41 Cd. J ~ 8.3 Hz. 2H, ArH), 1.26 (s, 4H, .MI:D, 3.65 Cd. I~ 17.1 Hz. lit 
Clb). 3.33 Cd. J a 17.1 & Ut CJl2), 2.49 (s9 3H. Clb); MS(CI); 420 (M+H. 
511'),. 422 (M+H. 24'5)11 265 (40'6), 267 (261'),157 (1009'); Amal. ~ for 

C19H140N04S2: ~ S4.3S; H. 3.36; N, 3.36; Pound: C. 54.74; H. 3.54; N, 29& 

s<ar:, .. c11 .. s;Nmamu_:dl .. DtClhJ!fJU'll .. s .. a.omwu1c~:t1nS[1um1 .. t1mm1uUdiDk 
2,-t:-•H.11~ ... & 

2S Sodium hydride (804 dispersion m minm'l1oil,0.63 g, 21.1 mmol) wu added 

to a soludc:m of Ss(EOlucne-4-su!fauyI)sdduclicfule..2,4-diooe [(DI), from Eumpk 1. 

1.75 g, 8.44 mmol] m my 'l'HF (9 ml.) alt OOC umdtt a dry N2 atmosphere. After 10 

mm. a soludcm of [3e(4-cbllomphenyl)apmp..2synyl]ebmmfde [(IX), trom Eumplle 21, 

1.94 & 8.44 mmolJ in my nw (9 mL) wu ldded over a 30 mm period. After 2.S h. 

30 tire ~on mixtme was~ Md dilute aqooous HCl wu added (BS m.L). The 

cqmics were mmaeted with ethyl acemm (2 x IS mt.) Md me ex~ were dried 

{lnite). coocenmtt~ pmif!ed by fluh cbmawognphy (98:2 CH2a2:isopropaol) 

ad ttimmtcd wilh pemieom ether to provide the dd.e compoulild u a white solid (1.2.5 

,, 389&): :mp 108,,109°C: NMR (DMSO~ d 6): B 12.27 (s, ia NH), 7.46(d,1~8.5 

35 ~ 2H, A:rl:L. Ar'li). 7.39 Cd. J !§! 8.7 HZt lH. A®, 7.27 {d, J = 1.9 Hz, lH. 



Arli), 3.48 (d. J a1 17.3 Hz. l!i CJil), 3.32 (d. 1 s !7.3 Hz. nH, Clil). 2.34 (s, 

3H. CJ:b); MS(El)": 387 (Ml. 5'11),; 389 (2'11), 124 CIS'li). 91 0~); MIL Olk:. for 

C19ff140N02S2: C. Sl.21; lL 3.S3; N, 3.17; Found: C. Sl.02; H. 3..S8; N. 3..52. 

S Um1 *t1 procedure described in Example n. dJC ~off~ (I). 

Eamp!a 3Ml, wee~ &cm :he 11>~ !J .. 111JmUMym ... ~2,4e 
~ of~ (DI) ad the appmprmm (3auy~2 .. yny1) .. momidc of~ 

(JC(). 
'·. 

£XAMPL_L31 

~ .. [3 .. f4 .. C'hIDqr011be1ym1 .. prca1 .. z .. yny11 .. s .. b1mz1ncsumr101[ .. tkt1mmMb11 .. Jd-i. 
dJcme.. !D 

lS ~ !mm S..(beuenesulf1nyl) .. dduolidme .. 2,4edione of form'111. (Ill), 

Eumpic 6 Md [3--{~lomphayl) .. pmpe2 .. ~yl]eiwmide of fommla (IX), fmm 

Eumple 21: mp 11 .. 11•e; Ant. cane. for cu.H12CN02S2: c, 57.83; H. 3.24; N. 

3.1S; Foad: C SI.OS; H. 3.07; N, 3.62. 

1_ .. r3 .. f4 .. CbZ1m1b11y11 .. 9nu;_ .. 2 .. n1ym;~s .. ~nuompheny1 .. 1wdl1nrEh 
W1m[Edlmg1.J.f .. dfo1,e.,__J_D 

25 Prepued from Sa(4--ftoomphmyl .. s~1fmyl) .. thlu@lidme .. l,4-dione of fommla 

am, &mnplc' u.d [~4-chb'ophmyi) .. pop--2°YKl)'i]~bromi® of~ (IX), from 

Bumple 21: mp U6-U7°C; Anal Cmlc. for C11HuCJFN02S2: C, SS.17; H,, 2..13; 

N, 3.57; Fou~: C,, S4.S8; H,, l.65; N. 3.39. 



no 

lS 

s .. r3 .. (f .. Chlam1b11.xm> ... 1m1 .. z .. 1mxm1 .. 1'4pyf1c11,, .. 1 .. ,,mra11m1 .. 
Cb'•·~,,Hl':l.iedlqpc, (D 

Prepmd from S..(pyridiM--2 .. suafeyi) .. thiuolidbm .. 2,~. (ID) ftom 

&1mple 2 ud [3--(4e<:h!omphenyl) .. pmpel .. ynyl] .. bf0mide of ibnmdl. (IX), hm 
Eumple 21: mp 1U.12S°C; Aul. Cde. for CnHuCN202S2: c. 54.47; ~ 2..ff; 

N. 1.41; Foond: C. 54.49; H. 2..16; N. 7.14. 

lr[3 .. U.:_Cb!«H1uam1111m> .. pmg .. J. .. i11m1 .. L£1um1olla• .. z .. mmra1zmle:. 
tbi1zoH.dla2.A .. sU1nc ... !Il 

Prep..00. from Sa{qumolifte..2 .. su1fmiy!) .. dliuolldinesl~~- (ID,) &cm 

Rumple 3 ad [3--(4-chlo:ophmyl)apmp•leynyl]alnmide of fommla (IX). Imm 
Eumple 21: mp 1&-.165°C; ADIL Came.. for C21H130N202S2: C. Sl.04; H. 3.06; 

N~ 6.40; Poond: C. 51.91; H, 2..84; N, ~lS. 

LJ3 .. C4 .. CJ!!MPtDDk*D!lhJH:M•2synyU .. if(tJJgoroJlUUU11ifon1n ... 
WaulldJU:.2.4..jJIDL.. w 

Sodimn hydride(~ dispenkm m mimnl oil, o.ss ,, UJ.2 mmol) wu added 

~ a solution of Sa(4-ofiwxophenylsWfrcmyl)~lidme .. 2,4-cliooe [(V), &om~ 

11, 2.0 g, 7 .27 mmol] m m,. THF (12 mL) ac ooc 1mder a dry N2 a.mm,mm. After 

1.S h.. a sciutim of [3a(~!mophenyi)epropa2aynyl]abmm.ide [(IX), from Eumple 

30 21, 1.67 g, 1.21 mmol] m dry 11W (12 ml.) WU ICided OVa' I. lS mW peric4. After 20 

h, me~ mWme WU concmmu:d ud dilute~ HQ WU added 000 mL). 
ne cqma ~ ~ wim emyl acfate (3 x lOO mt.) mi me~ wee dried 
(brine), com:ennted, purified by fluh c~ogmphy (97:3 CH2C2:medwaol) Md 

mrumted with pettolemn ether to provide die tide compound u a white solid (0.99 •• 

35 32'1»). The solid wu funher purified by receysWlimon from emmol:wata: mp 176-



171°C; NMR (OMSO. d 6): 5 13.0 (brood s. nH. NB). 8.02 (w. UH. Adi), 7.59 Ct. J 

$ 8.9 ff& au. ArW. 7.45 (d. J ~ 8.S Hz. lH. Ar'HJ. 1.3S (d. 1 8 8.S lh. lH. 

Ar'H). 3.66 (d.11§ 11.S Hz. 1H. Qll). 3.50 (de J ~ 17.3 & lH, Clil); MS(sDCI): 

422 (MaH. 221'). 424 (MaH.164'),. 263 (10K), 265 (4K); A.natl. OW:. for 

S C1sH110FN04S1: C SUU; H. 2.62; N, 3.30; Fowut ~ SU>li; Ft 2.SS; N, 2.97. 

1 .. r:, .. <f .. Cldsu:o.atte1:fll .. grgp .. 2 ... y1111!"5 .. (13:1_.ddh11e .. 2 .. sdfau_m~ 

10 !lJlzpH«Upc..l,f .. i!Cmme. . lD 

Sodimn hydride (BO'f, dispersion m miMni oil, 0.32 g, 10.I mmol) WU lddOO. 

ao m scblldc~ of S~e--lasulfooyU)adlluollidmeal,~e [(V)~ fimm Eumpie 19, 

1.1 " 4.30 mmoi] m dry THF (1.S ml.) 1£ ooc ~ndtt ~dry N2 lml!Ospha'e. After 10 

1S mh4 ~solution of [3~(4-chlm'ophenyl)~propa2eynyi]elmmnide [(IX), from Ex•mplc 21, 

0.99 & 4.30 mmol] m chy THP cr .s ml.) WU OOded over a 30 mm period.~ 21 h 

1tmom~me~mmumwuq~with~aq~NH40 

(20mL), _. (120 mL) wu added mu! the mpnic5 wae exncted wim ethyl~ 
(2 x 150 mL).The extracts were dried (brine). coocan-1 and ptl!ri&d by flub 

20 ehmmatoppby (gmdient: 97:3 to 11:12 CH2Cl2:meWno!) to provide the dde 

oompmmd u a yellow solid (0.63 g, 36'1:>): mp 14Q..141°C; NMR (DMSO, d 6>: 8 

13.l (bml&d 59 lH, NB). 8.82 (<id. J El'! 0.6, 4.0 Hz, UL Pyi'ii). 8.23 (~ J ~ 1.6, 7.1 

&, Ut Pylrli). 8.lS (d, J m 7.9 Hz, lit Pyrfil, 7.87 (d&ie I s 1.1. S.3, 1.1 Hz,, 

Ut PyrH), 7 .4S (d, 1 ~ 8.S Hz. UI, Ar'R), 1.3S Cd. 1 s 8.S Hz. lit Ar'H), 3.81 (d, 

25 J B 17.2 Hz, nt Clil), 3.74 (d, 1 a 17.l Hz. 111, Clb); MS(+DC!): 4C1I (M+H. 

SK), MW (M+H,24'1:>), 264 (80'11), 266 (36,.), 144 (100~); Anw. Cde. for 

CnHnON204S2: c, S0.11; a 2.72; N, 6.88; Foond: c, S0.01; H, 2.67; N, 6S1. 

By ~ pmeedme described in Example 43, the compounlds of fmmma (l). 

30 Eumplal 44-85, were prepared from the appropriate S..uylsullfonyl0 miuolidme-2,4-­

diene m fomluht (V) amd me appmprime {3°mylpropaleynyi) .. bmnme of~ (]IX). 
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Ana~ysis 
Ca£c. C, H, N 
Found C, H, N 



Anafilysms 
C~e. C .. H .. NI 

Eumpme· Ar Aar• f@~~d C, H, N mp(°C) 
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This .compound wu prepared from Ssbrom@ammmU.dineel,4--diooe imd 2s 
memyJ .. 6-~p~ (A.D. ~ R. Norrie, J. L'HosdSJmd S. Mmjot J.Pnk. · 

10 Chem. .. Chem. Zt. 1992, 334, n9 .. 12S) accmlmg ro the procedure described m 
Eumple 1: mp 114--115. 



S This compcwr.d WU prepucd fmm Sebmmoa~licfine .. 2,4--cliooe am! la 

10 

~mc1m1 m the~ dacribed m &1mpie !: MS(EI): rn 
{MU'Ji), UM US1i), IO (lOO'll). 

EXAMPLE.II 

Thu compond was prepared from Sabmmo-thluolidme .. 194--dimae awd 5 .. 
~2-~IDe~gto~pmcedm-e~ml!umpleS:mp 

lS 2S3--2SS (dee). 

1x•MPL1 a 

This oompmmd WU Fq>uOO fmm 5obmmo--diti1zolidmeal.4--dicme ed. :z .. 
maapmbmm:umle ~I to the pmcedme described m Eumpie S: mp 241e243 

(dee). 

This compound was prepared from !5°bmm@amiuolidioo0 2.4edione and 2s 
!O nwthyJ .. 6'-~pwpyridme (A.D. Dunn9 R. Nome, J. L'Hosds,twd S. Marjet I.Prak. 

Ouem.-Chem. Zt. 1992, 334, 119-1") according to the procedme described m 
~mpie 20: mp 129--130 (dee). 



$. ... t3~H .. ChSom11'miu .. 1.c11 .. 1e:J1Jm1 .. s .. (f .. ctmMorp1box•su•fa1ym> .. 
lJdmHfH.1.t:JJ! .. dJPI!· (Jl 

Nsbutyl lithium (2.S M m hau~ 12..3 mL,, 30.1 mmol) wu ldded to a 

miuOOlll of s-(~henylsulfuyl)-thino~2,4sdioH [(!ll), from &mnple 1, 
4.0 g, !S.4 mmol] w my THP (19S mL) ~t e71®C uder 1 dfy N2 anmsphe.m over a 

rony mmme period. After m lddidcmi 30 mm, a mludon of [3 .. (4-chlomphenyl}pmpe 

10 2 .. ynyfJ .. bfOmide [(IX). from !umpie 21, 3.531. 15.4 mmol] in chy THf' (65 mL) 

wu added over a 12 min period.. At= 10 mm. me~ mixnn was dlowcd to 

nm m room irempenmre. After 2 h, rhe mledm mixmre wu added to ~ 

1quoom ammcmium chloride UL) ed exuacted with ethyl ~te (800 mL). The 

ancts were dried (brine), coneennmd am pmified by flub chn>mamgnphy (4:1 

lS pmolemn emer : ethyl aceme) ro pmvide dle dde oompwm! u a white solid (2.SI g, 

411'): mp 144--146°C: NMR (DMSO, d 6): 3 12.37 (s, l:H, NH), 1.59 (ti. J ~ 8.S ~ 

20. Arll). 1.56 Cd. J O;;! 8.7 Hz. 21t Aril). 7.46 (d.1m8.S Hz, 2H, Atli), 7.40CcL1 
io;; 8.3 th, m, Ar'ID. 3.52 (d. J m 17.3 Hz, Ut CHl). 3.3S (d, 1 ® 17.3 Hz, 11!,. 

CH2); MS(.EI): @, 409, 411 (Ml. Sfl), 364, 366 (8ffl), 264 (3K), 193 («Yli). 149 

20 (lOO'll), 143 (2CK6); Aul Cak. for C11Hu02N02S2: c. S2.9S; 1L 2.72; N, 3.43; 

Found: C. 52.95; H. 2.81; N, 3.29. 

Usm1 me pmcedme described in Example 91. the compotmds of fommla (I). 

Eumpla 92 .. 95, were prepm:d from the appmpdau: s .. uylmlfanyl-drlazolidm&-2.4--

25 dione of fommla (fi1) md [3..C4-cldmopbenyi}prop-2 .. ynyl]aim>mide of f'Ol"mWa (IX), 

Bumplell. 

1 .. <s .. c&IDQt.qlumutJdauhl:1l!1uUuxn .. s .. r3 .. f~ .. dJlar11htn1n .. 1rop .. 2~ 

m!ll:thJuoiWm= .. z.~ .. cHomu:. _..m 

Prepued from S.(S<>Chlofo..benzothlazolsl~ylsuif;myl)~thmolicfunc .. z4--mone, 

(ID), Example 88 and [3e(4..cblorophenyi)0pmp.,2-ynyl]~bmmide of formula (IX), 



Eumpie 21: mp 111 .. l88°C; Amil. Cale. for C19H1()02N2<J2S3: C, 49.04; H. 2.17; 

N. 6.02; Foond: C. 41.94; it 2.31; N. 6.21. 

1 .. <1am1maJ .. Jeyl11wmr1n1m>~ .. r3 .. <~sh&u91b1n1m) .. 1m1 .. 2 .. m11!1:. 
tbl1mH~ .. dln1- en 

Prep~d from 3 .. (l'Jenzoxazoi .. 2 .. yisWfuyi)amiuoU&e .. ~4adioDe. {m), 

10 ~ 19 ad (3-{+.ehlom,mmy!l}pmpe2Qyny!J .. bmmide of fommia (DO. !Dimple 
21: mp 137 .. 139°<!; Aul. Olce fm' C19H11CN103S2: C. SS.BO; H. 2.61; N, 6.75; 

Poad: C 54.92; H. 2.76; N. 6.82. 

1 .. r:. .. ~CJmiatullmlUll .. 1mD~Z .. xUll .. l .. u; .. glmr• .. 1tdd!hme:2 .. sgiH'UJll~ 
tbianHdbm.,.2,11 .. s1k111.CA ,m 

~&om :; .. (6"-Mabyi .. p)'ridmc--2 .. Rdfaw;rlrfhi~ .. z~ cm>. 
20 ~le 16 Ind [3..(~yl)epmp-2&ynyi}~ of fommk (lX), Enmple 

21: mp 147s148°C; Aul Cale. for C1sH13CIN202S2: C, SS.59; H. 3.37; N. 7.20; 

Fouwi: C, SS.S:2; H, 3.31; N, 7.02.. 

5 .. [3~J4 .. CJLJatQJ!J!@YU .. Rtll'"J .. JD%U .. S .. (udmldjg .. 2 .. .1mf&1%ll.s. 

W1mHd!Dc .. i.f .. dlsum1. Ul 

Prepved from S-(pyrimidine .. 2csdnyi}thiuolidme .. ~.ikllone, (Ill), Evmple 
30 r! ad [3--(4<:hlomphmyi)0 pmp•2s)'llyl]elromide offomlru& (IX). Example 21: mp 

us .. 12ooc; Anal. Cale. for C16H1oON3QaS2: c. 51.13; It 2.68; N, u.11; Found: 

C. 51.27; It 2.93; N, 10.82. 



--~-----

~---

$ .. f3 .. (4eQm_m_sam:11benxll:JH!OP~l~r•tlli!."!Ui .. meU11t ... pytfdfge .. Jesum[op:mylb, 
J!m$1p«Mdl131-ZA .. fHmm1.. w 

Nab~tyi lidllmn (2.S M m ~ l..11 mL,6.93 mmoO wu added :o 1. 

sol~doin of s .. (fiemedlyl .. pyridine--2 .. suifonyi)adlluolicliua2,4--diom1e, [(V). from 

&ample 90. 0.92 g, 3.38 mmoi] m dry nlF (30 mL) a: G 71°C under 1. my N2 

amo1pbem over a twm~ mute period.A solution of [3..(4eehlomphenyl}pmP"2e 
10 ynyl] .. bmmfde [(IX), from Example 21. 3.S3 g, lS.4 mmoU in my nlF (10 mL) wu 

ldded. over a. 20 min period. The racdon mixmn wu allowed to wum to mom 

~mm. After 16 h, the rucdon. mixmm wu added to sammted a.queous 
umnooium chbide (80 mL) amd a~ wim ethyl u:ewe (2 x 300 mt.). The 
exacts wem wuhed with water. dried (briM). conecmmucd Md pmified. by flab 

15 ehmmamgm.phy (gmmmrc 97:3 to 93:7 ai201 : ilopropmol) mo provide a sdcky solid 

which mnmued with pe:mlnm mer (90 ml.): beuene (2 ml.) to provide che dde 
compound a 1. off .. wbite solid (0.55 g, 39'Ji): mp 104-106°C: NMR (DMSO, d. 6): 5 
13.l (broads. Ut NH), 8.10 (rt, I SI 7.8 Hz. 1& py.W9 1.9S (d, 1~1.1 Hz. lH.. 
PYIDw 7.71 (d, 1 a: 1.1 Hz, lH. pyli), 7.4S (d, 1 !00! I.I Hz. m, kB), 1.35 (d. J :m 

20 1.7 & m, Adi), 3.86 (~ J :a 17.4 Hz, 1H9 CH2), 3.72 Cd. J :§! 17.4 ~ HI, 
CJi2), 2.57 (s, 3It Qb); MS(EI): 420 (MI. 3,.), 265 (l2tf>), 263 (38~), 194 

(2S'IP), 192 (70CI), 149 (4°'6), 93 (100Cli); ADll. Clic. fur C11H13C1N204S2: c. 
51.37; H. 3.U; N, 6.66; Found: C, S0.99; It 3.05; N, 6.S8. 

~f3 .. (3. s .. Bh1Ctrf01mnnn9tby[labe1yD .. prop .. Z,~Dl]]'i'5 .. (_nJddbHt .. 2 .. 

B.dfo1%1htbh11uHc!h1e .. 3,f .. dftHlC_1 _ lll 

30 By the~ described m Example 43, this compound WU prepared from 

S00(Pyridine0 2 .. sw.fonyl}thinolidme .. 2.~ of formula (V).Eumple 19 Md [3~(3, 
5 .. Ms(mfluomm.ethyl)pbmyl}pmp--2eynyl]almomide mfcmlmula (DC), Eumplc 31: mp 
UO..lS2"C: NMR (DMSO, d 6): 3 8.79 (d.1im4.4 ~ Ut pyll). 8.16 (dt. J ~ 1.6, 

1.9 ~ lH, pyB), 8.U (s, lH, ArB), 8.0S (d, J s 7.9 Hz, lH. pyH), 7.94 (s, 2H, 
35 Ar.ID, 1.9 (dd,, J ~ 4.9. 7.3 Hz. lH, Adi), 3.87 (d. J ~ 11.l Hz, lH. CfU), 3.71 (d, 



J 1'0I 11.2 Hz. UL CB.2); MS(CI): 509 (Ml+l. 1~), 367 (32.,). 366 (352~). 211 

(351')e 194 (25"1). !94 (20'5); Aul Cllc. f'or C19H10Ft;N204S2: C. 44.19; H. 

1.91; N'. S.Sl; Found: C. 42.80; H, 2..09; N, S.11. 

A soiluooim of pathlocreso! (4.94 g. 39.8 mmoll), methy~ (S.SS ~ 39.1 

10 mmoi) in dichlommemau (30 mL) wu added dmpwise over 12 mmua to a sollumm 

of Z3adichbomtophmc--S.suli'ooyi e~ (5.0 g, 19.9 mmo!) ira die~ 

(SO ml.) at a78°C under a my nimm1e~ ammsphem. A~ addidoul U> mL of 

cfiehlommedwte WU added u.d the~ mixmm WIS stiued at s78"C fm' 2 h U1d 

~ wmmed m li'Mm ~ OWll!l' 20 mW~tel. 'fhe m&COOUl DxWR WU poured 

15 mM wazer (400 mt.) Md the layers wen:_,~ The dkhl~e phue wu 

wuhed with water (2 x 200 ~) ad th8 ~aqueous phlse wu leidified with 

~-HO. Solid Naa wu also ldded to the aqueous pbue which wu then 

ancmd wim ether (4 x200 mL). The exnm we:m ~ md dried (Na2S04) tmd. 

~mated to dmd 2,3sdicbb'othiop~S..sW!hllc Bid u a white solid (2.19 & 

20 67~): NMR (DMSO, d 6): 3 9.1(bmlds,1H, om. 7 . .54 (s. Ui, thiophem: ID; 
MS(m): 216, 218, 220 (70, SO, lm\, MI), 199, 201, 203 (~ SO, 1~, .. QH), 169 

(SO~). 167 (10.,), 154 (7()tl,), 152 (loorl).This sultmie acid (2.33 g. 10.73 mmoi) 

wu dissolved i~ a solution of sod.Wm hydroxide (0.42 ,;, 10.73 mmol) m methnol (2S 

mL) ~mom~ The medumoll wu removed udresiduru warer wuremoved 

2S !by uootroping wim benzene to provide 2,3adichlm'mhlophene~SasWfimc acid. sodium 

Wt of fmm~ (IV) u a white solid (2.57 g, 1009&): NMR {DMSO, d 6): 3 6.89 (s, 

Ul, ~ophene H); Arud. Calee for C4HC2QaS2: C, 20.09; H, 0.41; Fmmd: C, 19.80; 

H9 0.52. This suifinic mcid, sodium wt of fommla (IV) (2.12 1. 8.87 mmoi) wu 

mixed wim '~lmnmMhiuolidme~2,4-clone (1.S8 g, 8.06 mmoU) Md Aliqumt 336 

30 (m~ly]medlylammmimn chloride, 0.45 mL) amd lllowed to mm ovemipt Dil'lltie 

aqueous HO 000 mL) WU added amd me IQWICWS mlldion mixtmc WU ex1rld00 with 

ednyn ac~tate (h 100 mL). The combined exm.cts were wuhed wim brine Md 

eooceimn~d. The erode product wu purified by flub chrommrography usmg acid 

wuhoo (2'1 H3P04 in methanol) silica gd imd 82:18 ethyl acemre: pem>lewn ether u 

35 clumnt w provide me title compound offormWI (V) u a white solid: mp l76el71"C: 
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NMR (DMSO, d 6): 5 13.0 (broads, 1~, 8.10 (s, Ut miop._ B); 6.IS (s. 

UL CID; MS(EI): 331, 333, 335 (30, 20. Sii, MI), 115, 217. 219 000. 70, 1.5'5); 
Aul CU:. few C7H3Cl2N04$3: C. lS.31; H. 0.91; N, 4.22; Found: C. 2!.83; H. 
UJO; N. 4.23. 

L!J:U .. CbMqrg1bcmyl> .. 1m1 .. J:i:!ViJ .. $ .. £3.3 .. sH,blgtptbjsmh111 .. .f .. 

11ifQD!il:W.1mUdiag .. z._4 .. di&UtL <U 

By me procedure daeribed m Eumpie 96, mis compound wu ~ tmm 
S.(2.3sdichlommiophme0 S..smby!) .. thiamlidineeZ~ne of fommll. (V). Rumpte 
91 md 3 .. (~hlcrophenyl)apmpel~ynyl] .. bmmide of fmmrua (IX), fmm Eurmplc 21: 

mp l60--161°C: NMR (DMSO, d 6): 51.03 (s, Ht thiophmle li), 7.44 (d.1llOl8.4 
1S ~ 2R. A@, 7.33 (d. J a 1.3 Hz. 2H, AJH). 3.69 {d, Ji... 17.4 &, 1H, c.&2). 3.52 

(~ J s 17.4 Hz. lH, Clb.); MS(-·FAB): 471, 480 (109', lK, M·H), 2'¥1 (3(11J), 148 

(1~); Aul Cale. for C16HIC13N0483: C. 39.91; H, 1.61; N, 2.91; FmDd: C, 

40.30; It 1.97; N, 2.95. 

The blood glocosc lowering acd.Yity of the cempoonds of this invendon were 
&moosuable m aperi~ using diabetic (db/db) mice. 

· 15 The db/db (CS7BIJKsJ) mome abibiu mmy mmbolie almommlida tbmt me 

USf>clatoo with non .. msulin ~t diabetes mellims (Type m m hmmm. nae 
rmimals are obese, alucose intolerant ud have futing hyperglycemia which is 
~ accompeied by a paradoxical h~emia. F~ the db/db 
momc will evenmally develop some of me 10D5gtmm complicmoos dw haw hem 

30 usooiated wim diabetes mellims. [See <lllemm Diabetes, 31 (Suppl 1), l (1912)]. In 
spite of these commonruities, the acute administration of smfomyloreu (even at 

ex~ly hlgh dosages) will not reduce me hypergiyccmk of the db/db mome. [See 
T@twiler ~t al, Diabetes rL 8S6 0978)]. The ability of a few other hypoglycemic 
agents to be effecive in this species sugcst that the other agents have mechanisms of 

35 ao~ which 1re different from that of me sulfonylureas [ibid; Lee et al, Dilbaes l1:12 



0912); Ou1 a al.~ l.2.130 (1913); lbobwa et a/,,~~ 261 (191S)]. 

Sa~ ~om. am man Wmly m be eftic:lcio. m me ~lmimm of Type 

II~~ dm do mi~ ro mlfcmyluma mempy. The apedmlftm 8e 

~tifted~&fterme kmgofthefollowm1~~~1 

S mdaea~o. 

On dle mommg of Day I. 3.5 ace [male db/db (C57BLllW)t JICboo 

L&bon.wria, 2 10 1 moow cf age ad body wdpt 3S to 00 1l were fmai for 4 

!fmn, weighed ud I. buelfine blood sample WU collected from fhe mil--dp of each 

10 mmm withom ~ p~ dheedy mro 1. fluoride...ammmmg tube, meet a 

mB1UiiMdon fee. ftm WU Wm~ to the mime The p~ WU ~gd 

~veb of pueose in piuma ~by me Abbott VP AlWymr. B~ of the 

~ pluma glucme levels of the db/db~ s mice M.vm1 me moa a.nmc (Le., 

~«lowest) plUJ1M.1l~ lwels wem exduded a the mmamm130~ we 
15 ~ymipedinl07 ~of~memplumas!~~b: 

GmupA: VehiclG~ Ns6 

. GmupB: ~cmm>l (dgli~) Na4 

OnmpC: lstTestdmg N®4 

Gmq>D: lndTestdmg N~ 

(JmupE: 3mT•mu1 N~ 

GmupF: 4thTendmg N~ 

GmupH: SthTestdmg Ns.4 

2S Olil the dcmoona cf D&J$ l, 2 md 3 the vehicle, eonm>l or test dmp were 
admimsremd (p.o.) to me ad liblmm fed mice. The positive ccm.ttol. dptuone {(±)-S .. 

[4--[(lsmemywyclohexy]mctboxy]benzyl]miuolidmeal,4-mone] see Fujita et al, 

Diabetes, J2, 804 (1983), wu liven by pvqe •a dOR of 100 mglqlday. The test 

compomm were pYm by pwge at a dose of noo mrfky/d&y 1mleu othenrisc meed m 
'° the Table. 

On me morning of Day 4. the mice were wei1hed and luted. llmt water wu 
amlab!e ad llbtmm. Three hems~. a bleed sample wn co~ Md then the mice 

were given the founh admmisn.tioo of dms or vehide. Blood samples wem collected 

3S qam from the ummesmemed mice ar 2 ud 4 homs after dmg ldmimstt(l!ion. The 



phmm. wu ~led ud levels of 1!Qmse m plua derammm by me Abbott VP 
Amlym-. 

Foraich ~the ~chap of its plum& &lm:me kwdoo. Day 4 (mem 

s otme 2 ami4 hoorumpla) !mm.a~ llewl Wore dmg ~(Day l 
~ umpie) wu ~u follows: 

M_~of211Ad4~SflMP/u(Dq4) >< lOO 
Baselt.Sampk(Dayl) 

10 Amllysis of vnimwe followed by Dmmett's muldple com~ (omeasided) 

15 

wu med to esumue me degree of swisdcal sipi~ of me diffamce betwcm me 
wha oonwl pup m2d me mdividai c.tmg .. nam pmps. A c:tms wu ~ 
ledve. at me ~c dosap ldminis~ if me~ of the pluma glucose level 

buap<O.OS. 

The tabWAred results in me Table show mat me s .. [3euyl .. pmp-o2 .. ynyiJsS .. 
(mylsmfo111yl) .. miuclidme .. 2,44ona md s .. [3amylepropel .. YDYiJ .. S..(uy!IWflftyl}­
tbiuolidine s2,4--dicmes of this mvendon show me property dmt daey lower blood 

~ leYds m dlle posqmmdil1 d!~ Cdbldb> mice. ne acm11 diffft'em:e ~ 
20 the man ~t dump of the vehicle nd the dms~~ group is reponed m the 

Table. 

Exmmuion of me results talmla~ in me Table below shows that the 
~of mis mven?ioo me well suited u uumypeqlycemic agents for mey lower 

2..1 ll>Uood glucose: levels m diabcdc mice. For example, the oompcua of Examples 42., 

43 a 81 at a dose of only 20 mwts give mmd~ oomp;nble or superioir to ciglitv.onc 
&nlOOmglks. 
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~ of38 experimcms 

The blood glucose lowering aacdviiy of the compoumds of this invemil:m. were 
10 ~ dmmnsnbie in experiments ming &bedc (ob/ob) mice. 

The noD.,insulin dlepende~t diabetic (NJIDDM) syndrome cu be ~icdy 
~by obesity, hypqlycemia, llmonmll ~ secmtlon. inyperimwmmma 
Md insuliJm rnlisamce. The pnetiellly obcse·hypcq!ycemic @blob mouse exhibits 

lS mmy of mese mcWx>lic abnonmlities am ii thought m be a usdd model to seam:h for 
hypoglycemic agents to ttemt NIDDM [Colmwu. D.: Dmbetologim 14: 141.,148, 

1971].The experiments am exemplified he.reinbelow after me lisri~11 of the following 

pnem pmeoome penmnm1 io these ~ts. 
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whaem 
10 Ar b phcmy). 2 .. napmyl. alkyl subsrimredl phenyl, alkoxy Silllbsdmted phenyl, 

Mlogen mbldmred phenyl. 2 .. pyridinyl. suii>sdmted 2 .. pyridmyl, 3spyridmyl, 4-o 

pyridmyi, 2~qui~oHlllyi. 2 .. pyrimidmyl, 2 .. beftmxuolyl, l!Wopn St"tbsdmted 2 .. 
~mo!yi, 2 .. bemhiamlyl, 2 .. beflzimidlml~ 2°ftnnyi, 2~bemo-[b] .. fmmyl, 2~ 
tbimyL !Wop mbmwted :Z..ddmyE, 2 .. bmms[b] .. mfenyl; 

1.5 im is 0 ar2; wd 

20 

M is phenyl. lllcyl substimted phenyl, perftuorollkyl submmted phenyl, 
hi.loam mbstinned phenyl. rukoxy substittned phenyl, pedluomlllmxy mbsdtuted 
phmyi or d.yhbio mbsdtuted phenyl; 

or a. p~y accqable alt thereof. 

2. A S.[] .. Aryl~prop--2 .. ynyl] .. S .. (aryismonyl)mluolidine .. 2,~cme of ChUm l 

w~ 

Ar is ·phenyl9 alkyl subsdmted pbeny!, hllo1e~ subsdnned phenyl. or 2 .. 
pyridimyl; 

2S nis2;1M 
Ar' is phenyl~ halogen subsdmted phenyl or perftuomallwxy substituted 

phenyl; 

m- al phmmlceutieallly acceptable wt memof. 
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J. A s .. []e.Aryl .. propelsynyl] .. Sa(mylsufmyi)~l.4-dime of Clim 1 

wfideh is S-{3 .. (4-ChlompheDy!}pmp-2 .. ~yiJ .. Se(~ .. 2 .. sWfonyi)~Wfn&-2.4-

dkme ar a p~y~s:dtlhmmf. 

S 4. A Se(]..Arylapmpeleynyi]eS..(arybufonyl)~2,~ of C'Wm l 
which is s .. [J.(4--Auomphmyl}pmpel~yny!J .. s .. (~2-sulfctlyl)~~2.4s 

~ara~y~Sllt~. 

S. A S.[3 .. Aryl .. pmp--2 .. ynyi] .. S-{arylmfooyl)dlluo~l,~ of CJmm l 
10 which is s .. [] .. (4 .. Chlorophcnyl)"prop .. 2 .. y11yl] .. Ss(4~fluorobeueneswfonyi) ... 

dmm~2 .. ~ora~yaooep~-rhamf. 

6. A 5-[3'-Ary!sprop--2 .. ywyl] .. s.(mylsufcnyl)thm.olidme .. 2.~one of CWm 1 
wbieh is ,5 .. (4--flamm~yi}-S..[3'-(4afloorq>nyl) .. ~2 .. ynyl] .. ~ 

lS 2.~oraph~dcllly~salt~. 

20 

1. A s .. [3-AryJ. .. pmpeleynyl] .. S{ayhmcmyl)tmu.olidineel,~ of Clim l 
wmch is S.&menesulfony1ss..(3-{4-ch1omphmyi}-pmp--2"ynyl]·d!W.0Jidine-~ 

«~~ally acceptlble wt~. 

I. A S.[3 .. Aryl .. pmp--2 .. ynylJ .. S.(uylsufonyl)thiuo~l,~ meaim 1 

which is s .. senzenesulfonyl .. s .. [3 .. (3,5 .. bis .. triftuoromethyl·phenyl) .. prop .. 2 .. yny!]a 

dJi1mlfdmc..2,+diooe ora ph~y ~e sak tbemof. 

2S 9. A So[3°Afyl .. pmpel .. ynyl]eS .. (uylsufooyl)tmuo~l.4--dionc of QUm l 
which is S .. [3s( 4 .. CJ1lomphenyl!)aprop-2°yny!]0 S*( 4Hcidorobenzenesulfonyl)e 

dMmlidmeal,4-dionc Olia ~y ICCeptable mt thoeof. 

10. A S.[3QArylQpropa2-ynyl}S~(uy!sufonyl)m~02,~ of Claim 
30 1 which Sa[3s(4-Bmmophenyl}-pmp--2~ynyl]~S..(~luene4~sulfony[)®thiuolidim-2.4-

diooe or a phanmceud.cally acceptable Alt themof. 

11. A S0[3~.A!yl·prop-2synyl] .. Ss(uylsmonyl)thiU'.Olldine--2.4-dione of Claim 
1 w!bich is S~[3aPhcmylQpmp.-laynyl]e5 .. (tolume04->Swfooyl)atthi~l,4-dimle or a 

3S phmmcellcicailly acceptable alt themof. 
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12. A method foirmwms hypqiycmM m ~ m1mm:m,, the mahod ~I 

NJmililli.mig ma mammal m need dfiemof ii ~Cc: dosqe of r. ~of me 
bmlll: 

.. ~ 
Ar ii phenyl, 2 .. apcbyl, alkyl nbstimm pay!. alkoxy s~baitmed phenyl. 

bdopD substimted phenyl, lepyridmyl, sulbsdmted lepyridinyl, 3 .. pyridinyl, 4-­

pyridbtyl, 2 .. quiK10Hnyl,, 2spyrimidililyl, l 0 benzoxamllyl. 2, .. benzmiuo!yl, 2,e 

~lyl, :z .. funnyl, 2°bem.o-[bJ .. fmmyl, 2 .. miefty§. 2 .. betm>[b] .. thlmyl; 

nlis0or2;Md 

M is phenyl mlkyi mbsutmed phenyl. perft~l submmted pbmyL 

bllop simbsdmted phmyl. allwxy subsdtub:d phenyl, pdm:'Jmaikoxy subldm• 

pbmyl or dtylthio ~mted phm)'K; · 

or a p~emicllly ~le Sllttmnof. 

13. The memoo of amm 12 whemm: 

Ar is phenyl. ldkyl sll!!bsdmm phenyl, huop~ substlmm phenyl, or 2 .. 

pyridin)'J; 

20 DiJ2;md 
Ar' is phenyl. haioga Slllbsdmted phenyl or pduoroalkoxy subsumted 

pbmyl; 

er a ~eUticaUy acceptable mt themof. 

2S 14. 'The method of Oaim 12 whemm the~ is s .. [3e(4"Chlorophmyl}-

pmp=2 .. ynyi]0S~(pyridine02 .. su!fooyU)~thiuolidineft2.~one or a phanmceudcwly 

~c ah thereof. 

1S. The method of omm 12. wherein me compoood !s Sb[3o(4--Fluomphmyl} 

30 prop0 l 0 ynyl] 0 S0 (pyridinea2asuilfonyi)eth!uonidme0 2,4--dlione or a phmnmceutically 

awoopW>le wt them>!. 
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us. ne method of Clim 12 ~me~ is s .. [3sC~hmyl} 
pmpel .. ~yll®S-{4--ftuom~yl) .. ~JfdWe..2,~ or mp~y 

~mble sak thmmf. 

17. 'The mMhod of Clim 12 w~ me oompomld is s .. (4--fluombuzae .. 

smmH'ommyl)-S .. [3e(4 .. flamoropheny1) .. prop .. 2~yuayl] .. thi~zoHcH11u: .. 2,4 .. dione or & 

~y~enltdl.amf. 

10 11. The merhod of CWm 12 wherem me mmpmmd is S.~ulfcmyl-S .. 

[]..(4ec!hlorophenyl) .. prop .. 2 .. ynyl] .. thiuoH.dinc .. 2e4edione or a pbumaceudcailly 

~e Sl!t themof. 

19. The method of Cllim 12 whemm me oompoumi is s .. &~mimyi .. Sa 

15 {3 .. (3.5.,bis .. mfiuoromemylapliH~ny&) .. prop .. 2 .. ynyl] .. thia:co&idme .. 2,4-odione or a 

~dcllly ~Sllttbemd. 

20. The~ of Clmm 12 whuein die~ ii S..[3 .. (4-~l)e 

pmpo2 .. ynyl]~S .. (~~myll)a~ec2.4"dkme or& p~deaJiy" 

20 ~r&ble mt &ham. 

21. The memod of Caim 12 w~ die oompoood is s .. [] .. (4-Bromophenyi) 

.. pmpol0ynyi]~S0(toluene=4--swfonyi) .. thiuonidfne~2.4--dione or a phmmacemieally 

~~mtmmwt. 

22. The method of Clmm 12 w~in me oompmmd is 5 .. [] .. fhmylapmp--2 .. 

~yl]0S .. (toluene4estdfonyl)~thinolidine .. z4edlone or a phlmw:mtically acceptable 

wt~. 

30 23. A p~ticll eomposilion for mlieving hyperg:Uycemia in a mammal, 

wlldeh comprises a hyperslyeemia 1elimng amcnmt of a s .. [3 .. Axyl~pmp--2 .. yny!] .. s .. 

(uylsufonyl)thiazolidineQ2,4<>tiione or S0[3~Aeyn .. propalay~yl]0Se(myisulftmyl)a 

tiu.0Udine02.~e of the fommk: 

-------- --

iiilfi-
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.. 
Ar u phmyl, 2 .. napmyM. lmkyll mbldmm phenyl. ~Y subsdmm ~yl, 

Miopn mbsdmted phenyl. lapyridmyl, se.dm~mted 2 .. pyriclmyl, 3 .. pyridinyll, 4e 

S pyridinyl, 2 .. quinoimyl, 2 .. pymmdi111yl,2 .. bcDzoxuollyl, 2 .. J)em~miuo•yl, ls 

bmzimkino&yl. 2sfimmyl, l~[bJ .. f!m'lny), 2stblayE. lebam>-[b]edmimyl; 

nis0ar2;nd 
At' is pheftyll Ntyl mmti.mmd phenyl, pmfluorollkyl subslimxed phenyl. 

Mllogm mbsdrutcd phenyl. _llkoxy mbsdwted phenyl, pafi~oxy s~red 

10 pbaayl er Ukyithb ~ phmyl; 

or1.p~dc3-lly~alt~.1Ma~y~lccmier. 


