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1,1-DIOXO "1, 2, 5! TH AZOLI DI NE- 3- ONE DERI VATI VES AS PTPASE 1B | NHI BI TORS
The presewpD o3jogzsat i on provi des conpounds of the fornula ®CTHMO3/NM6E 32
L1-L2'Z-Q (1) 02 RL R2 wherein R, is hydrogen, hal ogen, hydroxy, alkoxy,
car boxy, cyano, nitro, trifluoronet hyI'1 - al kynyl, al kylthio, heteroaralkyl,
het er oar al koxy or heteroaryl oxy provi ded that R, is located at the

2-position I i |y
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ar al koxy,"&F&IKyl thi o, aryloxy, arylthio or cycloal kyl provided that a
nmonocyclic aryl group which is substituted at the para position with a
met hyl ene or ethyl ene bridged nitrogen containing heterocycle does not
const i t The ppseht inverRon phaidesicprigounds biotbafedchuie t he 2-position and L3 is
-(CHR)S in which s is zero; (ii) X and Y each are CH, and (iii) Q is
oxygen; or G R, may be repbPacgd with nitrogen or N--). G or R and R2
conbi ned together with the> bon atops to which R, and R2 are attached
forman optionally substikNt edNfU3 xyt 0 6-nmenbered aromatic or

het eroaromatic ring provi §ed /fhat IR, 20e atfhched to carbon atons
adj acent to each other; o/R2 is h# A, hal ogen, hydroxy, al koxy, cyano,
trifluoronmethyl, nitro, o(&tionally

ubtituted am no, optionally
substituted al kyl, alkylthio, aralkyl'!, h&teroaral kyl, aral koxy,
het er oa{;\,ﬁg,lg,m(y, aral kyl thi o, aryl oxy, heteroaryloxy, arylthio or
cycloalkyl; or R2is -C(OR3 wherein R3 is hydroxy or optionall
substituted Bhisdwgrogsn, P@OQ%" hygisore alkoxiFaEPOXRICYARG, 'Rgodf'ﬂuqrﬁ'ﬂéé\éhdent |y
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aryl, heterocyclyl, aral (}éH or  heteroaral kyl; L, 'i's a single bond

03/ 0828the Zpaditipomhenlegs -(CHR)s- in which s is zero; or

R; is optionally substituted alkyl, alkenyl, optionally substituted amino, aralkyl,

aralkoxy, aralkylthio, aryloxy, arylthio or cycloalkyl provided that a monocyclic aryl group
which is substituted at the para position with a methylene or ethylene bridged nitrogen
containing heterocycle does not constitute part of Ry when

(i) Ry is located at the 2-position and L; is -(CHR)s- in which s is zero;

(ii) X and Y each are CH; and

(ii) Qo is oxygen,; or
C-R; may be replaced with nitrogen or N—QO; or

R; and R, combined together with the carbon atoms to which Ry and R; are attached
form an optionally substituted fused 5- to 6-membered aromatic or heteroaromatic ring

provided that R, and R; are attached to carbon atoms adjacent to each other; or

R: is hydrogen, halogen, hydroxy, alkoxy, cyano, trifluoromethyl, nitro, optionally
substituted amino, optionally substituted alkyl, alkylthio, aralkyl, heteroaralkyl, aralkoxy,
heteroaralkoxy, aralkylthio, aryloxy, heteroaryloxy, arylthio or cycloalkyl; or

Rz is -C(O)R; wherein
R3 is hydroxy or optionally substituted alkoxy; or
R is -NR4Rs in which R4 and Rs are independently hydrogen, optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, aralkyl or

heteroaralkyl;

L, is a single bond; or



-2 L, is carbon which conbined together with R2 and the carbon atons to
which L, and R2 are attached forman optionally substituted fused 5- or
6- menber edlOaBO8ii ¢ or heteroaromatic ring provided that PCI/ER0sioRE6 ar e
attached to carbon atons adjacent to each other; or L, is CH or nitrogen
whi ch taken together with R2 and the c&#+bon atons to which L, and R2 are
attached forma fused 5- to 7-nenbered ring which may be interrupted with
one or two heteroatons selected from oxygen, nitrogen and sul fur provi ded

that L, and @lééeﬁ?orﬁ%i%ﬁ%ﬁlubh‘éd%déﬂ?& vith®Fa E@ES%n%ﬁbrﬁ@%m&mE} and’ L.

is CH oxygen ur or nitrogen and i's car whi ch combi ned t oget her
with Lﬁza@aamepﬁemaan ngr@i'bﬁ%bqtlwtemmﬁdé orGrinerpbesebargmatie Red f or m an
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ring provi L, "and R2 are attac car on atons adjacent to each
ot her; ®tharor s -CHZ- oxygen, sulfur or -NR6- and L2 is CH which taken
together wthL,, R and the carbon atons to which L, and R2 are attached
form a fused Lsis €5 of niiege mbichrtakey taaetber withi- Bed thetcarharpateds ie whichhe or

two het g %’@aﬁﬁr%ﬁtf@ﬁn E'i‘l%@d@w&?k éré&’ﬁﬁ(\ﬁ)mréﬂ i) Beint rﬁﬁf‘é’d"wnfh & is

hydr ogen, opt| onally substituted a ara et eroara
al koxyc@rrmpeteroaénm salgetad b'@ﬁwxygeramm@swandwlftﬂrmfwdeﬁ trm:w arpma/areed t hat

L, and acent to each other; L2 is
- (CHRY) %% %%r%%%%eﬂomﬁggﬁg%@gg e?'ﬁ%i@g al koxy, carboxy, opt| onal |y

substituted %' lYEH, &@ER%JHW or mf'f“SZ%{Jn g Lh% é‘érBé‘r’i Whvch%oh%nr?e@rt%é?ﬁer@ﬂtﬂ nt eger

froml to 4; Is -

- (CH2) wmmgfcz@qmpe r\eﬁtc?ms rqewhlgh hymcb@ewe asqaéch f@rmwnsqmgﬂm%’@vbﬁmaﬂeﬁyl
cycl oal kydeq Rlo¥ - rﬁémbé.reerawgtwénhe@?ér@mlayg Fle?SFbwdéBtthéﬂmahE i ahsti tuted

al kyl, cycloal kyl, aryl, heterocycl ara het er oar al ,
al koxycateesd to carspnaga pdieAgt, tO ﬁé‘t'e@tbafr, ¢l oxycar bonyl , carbanoyl ,
sul f onyl , acyl or_acylamno; mand r are independently zero or an integer

of 1 or 2; QLiissOhedionuean, sehriosrdRe-ynd kit Gl which takertogetbpevdal« iz andr v |

or het ertﬁ’é?é‘&baﬂl afnRMb e Na3ind K dre Rtadhed8im 81@&%@ |t<9’ff?ﬁé}hbé]'eéf hingMRRAR
and R2 are hydrogen; WO 03/ 082841 PCI/ EP03/ 03466 -
may be mterrupted with one or two heteroatoms selected from oxygen nitrogen and sulfur

wherein
Re is hydrogen, optionally substituted alkyl, aralkyl, heteroaralkyl, alkoxycarbonyl,
aryloxycarbonyl, carbamoyl, sulfonyl or acyl provided that L, and R, are attached

to carbon atoms adjacent to each other;

L, is -(CHR;7),- wherein
Ry is hydrogen, hydroxy, alkoxy, carboxy, optionally substituted alkyl, cycloalkyl,
aryl or heteroaryl;

n is zero or an integer from 1 to 4,

Z is -(CHRg)m-, ~(CH2)mO(CHRg),~, -(CH2)mS(CHRg),- or -(CH2)mNRy(CHRg),- wherein
R is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl;
R is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl,
heteroaralkyl, alkoxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, carbamoyl,
sulfonyl, acyl or acylamino;
m and r are independently zero or an integer of 1 or 2;

Q; is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl provided that
(i) Q is not 2-phenyloxazol-4-yl when
R, and R; are hydrogen;



X and Y each are CH, L, is a single bond |ocated at the 4-position; L2 is
-(CHR7)" wherein nis zero; L3 is -(CHR)g wherein s is zero; Zis

- (CH2) nO(wBR8)ps2swherein R8 i s hydrogen, mis zero and r i ®CI/EPasIEB4602 i S
oxygen; or (ii) Q is not hydrogen when R, and R2 are hydrogen; X and Y
each are CH, L, is a single bond; L2-i8 -(CHR7)n- wherein n is zero; L3 is
-(CHR)s wherein Ris hydrogen and s is 1, Zis -(CHR8)m wherein mis
zero; and Q is oxygen or , 1s -C(ONR4aR5a, -C(O R10, -C(O OR10 or
-S(O gR, 0 wher M,are as defined for R4 and R5; R10 is
optionally sub?t(l Ut eda%’ﬂ‘%( , cycloal kyl, aryl, heterocyclyl, aralkyl or
het er oar al kyl ; IB@W'&NTEUQcatmailtheﬂ mosition; / WL R11 Q is a radical of
the formula UL V %}f;[ heteroaryl, aral kyl or

het er oar al kyl ; ]]S 5 Wgeﬁgﬁ'sa{e% 'which R3a is hydroxy or optionally
substituted al kbax},s -(QGInR)sRBherein s isR4wR5a i n whi ch R4a and Rya are as defined
for R4 and R5; e (0)2- or
-(CH2)1- in whi cﬁlgd@ BK gl %8@ raf%\ﬁ{ é Wb%%%éﬁng(r%%xaﬁdsaryl

het er oaryl , optOﬂlsa:iXVgerStspbstl tuted al kyl or cycloalkyl; or V, is -NR4bR5b
in which Rob and R5b are as defined for R4 and R5 provi ded that (i) L2 is
-(CHR7)" in whi GhQnis rotapdriogeryben of 1 or 2; and (ii) Zis -(CHR8)min
which mis zerog .is aradical of the formula U2 V2 wherein
W is -C(O RS, ,R %dmﬁf%%lﬁéﬂo%%’ hydroxy or optionally substituted al koxy;
or WO 03/ 082841XRaINHGB/8LE -4

L, is a single bond;

L, is -(CHRy;),- wherein n is zero;

Ls is -(CHR)s- wherein R is hydrogen and s is 1;
Z is -(CHRg)y,- wherein m is zero; and

Q, is oxygen; or

Q ; is -C(O)NR44Rsa, -C(O)Ryo, -C(O)OR;o or -S(O)qR10 Wherein Rs, and Rs, are as
defined for Ryand Rs; Ry is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl
or heteroaralkyl; q is an integer of 1 or 2; or

s
—C—R

\ 1

UV wherein

Q is a radical of the formula
W, is aryl, heteroaryl, aralkyl or heteroaralkyl; or
W, is -C(O)R3, in which Ra, is hydroxy or optionally substituted alkoxy; or
Raa is -NR4aRsa in which Ra, and Rs, are as defined for Ry and Rs;
R, is hydrogen, alkyl or aryl;
U, is -C(0)-, -S(0),- or -(CH,),- in which r is as defined for Z;
V, is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alky! or cycloalkyl; or
V, is -NR4Rs, in which Ry, and Rsg, are as defined for Ry and Rs provided that
(i) Lz is -(CHRy),- in which n is an integer of 1 or 2; and
(i) Z is -(CHRg)m- in which m is zero; or
ak
- C\— Ry,
u,—

. . Vv .
Q is a radical of the formula 2 wherein

W, is -C(O)Ra, in which Ra, is hydroxy or optionally substituted alkoxy; or



R3a is -NR4aR5a in which R4a and Rya are as defined for R4 and R5; R' is
hydr ogen, alkyl or aryl; U2 is -(CH2)P in which pis zero or 1; V2 is

- NRAbC( O WBlw3/0828RUb C( O ORS5b, - NR4AbC( O) NR&R5b or - NR4AbS( 0) PRFIEPOSI03aG ch  Rob
and Roc are as defined for R4r and R5b has a neaning as defined for RS
provided that (i) L2 is -(CHR7)n- in wdi<ch nis an integer of 1 or 2; and
(it) Zis -(CHRB)min which mis zero; or /WB R Q is a radical of the
formula U3 V3 wherein WB is -C(OR3,, in which R3a is hydroxy or optionally

substituted al kox LNRRR2 frow heRefday are as defi ned
for R4and RS; Rllhias'g ?aosaen ﬁ'P{Bﬁ% or gsra Y@ Uge f?pCH?EE $ whi ch pis
zero or 1; V3 |B1143\1H@'®€®HHKWNH@(KD) R72 V\/nerel n Rob is as defined for R4;

R12 i s hydroge ral kyl, heteroaral kyl, optionally
substituted al k rU 'Sa{g{-’f?)“ me‘@?&pgzsﬁ%é%oﬁ or R12 is -NR4cR5b, in which Roc

and R5b are as ‘daas FNBaCt W5R4ﬁﬁdﬂ(@)%@ml\lﬂbsp((}m8tc%u 9r NBmSéO)zﬁéﬂ-lRWicm n
which n is an 'ﬁp?@& Jrejas‘agﬁged %Pﬁt , anld'Rs, ﬁaé%me‘aﬁl?@g%s'heﬁh Yhigeh mis
( oxy,

zero; L3 is - rein I'S hyd 'ogen,” car p |ona substit ut ed
al kyl, cycl oal klybvldaisﬂator heteroaryl; s is zero or an int eger from1l to

3; @ is oxygen, L j ; i hydr oxy or | ower
alkyl; X and Y ar EM— e%ﬂ%ﬁ%?’f %%h%o'rgaﬁijﬂﬁ? %ed?h;x%(’;%ggﬁ =Y- is sulfur,
oxygen or -NR14- wHiirZisn(GRRe)i-gn mpibhayészeremri onal |y substituted al kyl,

al koxycar bonyl, acyl, aryloxycarbony|y heteroaryl oxycarbonyl, carbanoyl or
sul fonyl ; or a pharmaceutically acceptdble salt thereof; or a prodrug
derivative thereof. WO 03/082841 P BRO3/ 03466 -5 The conpounds of the

present invention are inhibitors of E.uo,tel n tyrosine
Q is a radical of the formula v 8 whereﬁ/\

W is -C(O)Rs. in which Ras, is hydroxy or optionally substituted alkoxy; or
Rsa is -NR4,Rsa in which Ra, and Rs, are as defined for Rsand Rs;
R is hydrogen, alkyl or aryl;
Us is -(CH,),- in which p is zero or 1;
V3 is -NHC(O)CHR4,NHC(O)R;2 wherein Ry is as defined for Ry; Ry, is hydrogen,
aryl, heterocyclyl, aralkyl, heteroaralkyl, optionally substituted alkyl, alkoxy or
cycloalkyl; or
Ri2 is -NR4cRsp, in which R4 and Rsy, are as defined for Ryand Rs provided
that
(i) Lz is -(CHR;7)s- in which n is an integer of 1 or 2; and
(i) Z is -(CHRg)m- in which m is zero;

Ls is -(CHR)s- wherein
R is hydrogen, carboxy, optionally substituted alkyi, cycloalkyl, aryl or heteroaryl;

s is zero or an integer from 1 to 3;

Q. is oxygen, sulfur or NR;3 wherein
Ri3 is hydrogen, hydroxy or lower alkyl;

X and Y are independently CH or nitrogen; or

-X=Y- is sulfur, oxygen or -NR4- wherein
R14 is hydrogen, optionally substituted alkyl, alkoxycarbonyl, acyl,
aryloxycarbonyl, heteroaryloxycarbonyl, carbamoyl or sulfonyt;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.



phosphat ases (PTPases), in particular, the conmpounds of forrmula | inhibit
PTPase-1 B (PTP- 1 B) and T-cell PTPase (TC PTP), and thus may be enpl oyed
for the twoaBnestl of conditions nediated by PTPase acti viPCY/EPdI@3460©npounds
of the present invention nay al so be enployed as inhibitors of other
enzynmes characterized with a phosphot ysesi ne bi nding region such as the
SH2 domai n. Accordingly, the conpounds of formula | nay be enployed for
prevention or treatment of insulin resistance associated with obesity,
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other enzymes charactenzed with a phosphotyrosine binding region such as the SH2 domain
for prevention or treatment of insulin resistance associated with obesity, glucose intolerance,
diabetes mellitus, hypertension and ischemic diseases of the large and small blood vessels.
The compounds of the present invention may also be employed in the treatment, prevention
or control of a number of conditions that accompany Type 2 diabetes, including
hyperlipidemia, hypertriglyceridemia, atherosclerosis, vascular restenosis, irritable bowel
syndrome, pancreatitis, adipose cell tumors and carcinomas such as liposarcoma,
dyslipidemia, and other disorders where insulin resistance is indicated, in addition, the for the
treatment or prevention of cancer, osteoporosis, neurodegenerative and infectious diseases,

and diseases involving inflammation and the immune system.

Likewise the present invention relates to a pharmaceutical composition for inhibiting
protein tyrosine phosphatases (PTPases), in particular, the compounds of formula | inhibit



treatnment of conditions nediated by PTPase activity, for inhibiting other
enzynes characterized with a phosphotyrosi ne binding region such as the
SH2 doraiwofesmsmsaeventi on or treatment of insulin resistarEraysxecs at ed

wi th obesity, glucose intol erance, diabetes nellitus, hypertension and

i schem ¢ di seases of the |large and smalg- bl ood vessels. The conpounds of
the present invention may al so be enployed in the treatnent, prevention or
control of a nunber of conditions that acconpany Type 2 di abetes, i ncluding

- Ui i . . . . s,
rest enobTEeS 7o P IERE) BRI EERR o RO RERLERBY bR entASI B e |
and car treatovenst obcoriditiess med@ded by RRPasky adtivity, deminkibiting dtheoehzymebi sor der s

wh . in. , e , o '
or - pr couier BTVl A BEferBy s AhEy rdlafPiiiae SLEN R I ol b
di seasesr treatchentiofiradie sesistande/assgciated withmetiasdy, glundse irdolerameedighyeteésem
Listed b finiti £ vari ' t
compountEV e P el aht Wehotin f&ies e b BRI RS AN e erm
?_s t Peécmpomm?ﬁf }tl’i‘E‘ ?regdtrrg tirtvehti@; n‘ﬁg«r;nts:o;beiwpployelciljn It!m?seathwt,?rwentim?wr S gr
imted i ! .
or oup. 5ol BFfPliset BP0 Bt foried e 2 debels, AbwcRRihpSipBerit°o:
sub;ti tb{/pmhr'@tylceniicgdmnia,ba:lherkl)scflg@l?isd\éﬁmgggrdfsj?ehoea rrs'rsaigi(tabiegxowebsyridmm?? 1 te 8 20
on atons,,.prefera ; o
oy oPoTRay L RGeS sy R R RO B AR SN BAG.EF, |
RO [ el e o e
o oups SiENERVRLY saheg eiteihros, JlFedeBEnalefug AR oSl Bed™ ' byar oxy.
cycl oal Higkasesl ikaohyd inflamknatiyn aad ke imapaleksystem. al kanoyl oxy, am no,
al kyl am no, di al kyl am no, acyl am no, carbanoyl, thiol, alkylthio,

al kyl t hi ono, | f.on Sul.. | . I '
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pr ef er aphny oflalavger granpon at ons. The term "hal ogen” or "hal o" refers to
fluorine, chlorine, brom ne and iodine. WO 03/082841 PCT/ EP03/03466 -7 The

t "al k " _ b : L t t 2
carbon . at onina NSRRI Hiphutd B PErsTo SR EEor ENAR BT, o
at t achnmenbranGreslghain nalvoaagoch grougs bavinm h ta2®owban etoprse peaferabily TToe” t er m

T L s T .
at t achne+butyl,Groottybgsobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octy! and the like.
Substituted alkyl groups include, but are not limited to, alkyl groups substituted by one or
more of the following groups: halo, hydroxy, cycloalkyl, alkanoyl, alkoxy, alkyloxyalkoxy,
alkanoyloxy, amino, alkylamino, dialkylamino, acylamino, carbamoyl, thiol, alkylthio,
alkylthiono, sulfonyl, sulfonamido, sulfamoyl, nitro, cyano, carboxy, alkoxycarbonyl, aryl,
alkenyl, alkynyl, aralkoxy, guanidino, heterocyclyl including indolyl, imidazolyl, furyl, thienyl,
thiazolyl, pyrrolidyl, pyridyl, pyrimidyl, piperidyl, morpholinyl and the like.

The term “lower alkyl” refers to those alkyl groups as described above having 1 to 7,

preferably 1 to 4 carbon atoms.

The term "halogen” or "halo” refers to fluorine, chlorine, bromine and iodine.



having 2 to 4 carbon atons are preferred. The term"cycloal kyl" refers to
optionally substituted nonocyclic, bicyclic or tricyclic hydrocarbon
groups ofw® w3ms221 car bon atonms, each of which may be substPiCiTiRPesiodagé one or
nore substituents such as al kyl, halo, oxo, hydroxy, alkoxy, al kanoyl,
acyl am no, carbanoyl, alkylam no, dialkylamno, thiol, alkylthio, nitro,
cyano, carboxy, carboxyal kyl, al koxycarbonyl, sulfonyl, sulfonam do,

sul fanoyl, heterocyclyl and the |ike. Exenplary nonocyclic hydrocarbon

groups i ncl uq'ﬂel?(%l'Pn %‘k%nﬂofeféﬂsqbtaﬁg of f?]eca‘bB{/é’QIRS’IF@fbups I‘Fé(ﬁﬂgoi%%éélt ) clarbkon

cycl opentyl ente , cyclo exen and th I
Exenpl aagpnnﬂ ¢qrt§almvpaa@@shqmdﬁ CcgFhny ngéubwchqnd@tmﬁmmt Oflaﬁaghment Groups

hexahydg, Iy e decahydr onapht hyl, bicyclo[2.1.1
] hexyl {"H g|%42cfa a‘ﬁeptylﬁmég. cyclo[2 2.1 ]heptenyl

6, 6- dlnethylblcyclo[S 1.1 ] heptyl, trlnethylblcyclo[S tyl
bi cycl of 2. 2. Zhederyn "akwayit F?éeflsltRénY &@ﬁ@bavg/alkyh%wﬁ havingeatdeast B%Cng@mps
incl udeg Wé’dnt Hg tafa%rddnk@ carﬁgﬁ%élsrb@hd ai ﬂﬁ%\b.mbﬁ&%&mséht aGkotlpsO- - The

term "al ers to al term"al kanoy oxy’ refers to
al kyl - Cb@))"n@? to #tearbogratgms ar&meéﬁﬁ " and "di al kyl ami no" refer to alkyl -
and (al kyl )2N-, respectively. The term "al kanoyl am no" refers to

al kyl - (O - Nifine terh@ él@élk@/l" @fé‘# hé Bbtﬁbnaﬂf&ﬂfsﬁtu’iéﬂ r%bﬁé/dycfﬁr biclBiR drafi d'?chc

alkylamnothlocarbony " Tefers to al NHC( S) - term"trialkylsilyl"
refers DYAreeaRn pregps of 12 é?rrPP"‘tal*‘?"&q‘ I@?F'% P ‘W'SQWaVrt@f ibstituted by 9@ 9r3s; 0- .
VO 03/ Oﬁaﬁééuﬁﬁdeﬁﬁoé’dcﬁ%é@w r§|ona>§eo trg,am %,aéwdyt Jank@rw arcilfaﬁfrﬁ) }:Qrbamo ,

aIkyI S(O-. The term"a ers to alk OI?5 erm
"al koxyéHﬁb’l@B’h@H dlqllgfaérmgo,ttbnoépwub@r@(r@)c_yanq- W@rqoé‘)’rﬁa'%f?’ﬁ/é a‘*‘%‘f?ftt?ﬁyl

refers %Qlfcﬁflyk)ébﬁé?ragﬁc@ @mfamémehétsroeycmhawmr bonyl " refers to

HO C( O ( . The term "carbanoyl" refers to HZNC( O - aIkyI NHC(O)-,
IkI2NO, | - NHC( O | kyl het NHC( O) -

g?kyr(%et oo 9mpta%rcp@yoc%%§%x JrarReNg (arreypg mc'§§’ﬁ§#{%{ﬁ§1°§ &fﬁwlt he

li ke. eSAHSA } aldHBeGke.

(:al Kyl )Z%S%%{glcy%%bémhwo%ﬂgw Y ﬁ?/l (ar yﬁ@ﬁlg?%i)(égw a( arylcng(ZNS( O 2-,

het er oaryl - NHS( O 2-, aral kyl - NHS( O
y gm)plary bicyclic h drocarbgn groups include bornyl, indyl, hexahydroindyl,

tetrahydronaphthyl, decahydronaphthyl, bicyclo[2.1.1]hexyl, bicyclo[2.2.1]heptyl,
bicyclo[2.2.1]heptenyl, 6,6-dimethylbicyclo[3.1.1]heptyl, 2,6,6-trimethylbicyclo[3.1.1]heptyl,
bicyclo[2.2.2]octyl and the like.

Exemplary tricyclic hydrocarbon groups include adamantyl and the like.

The term "alkoxy" refers to alkyl-O-.
The term "alkanoyl" refers to alkyl-C(O)-.
The term "alkanoyloxy" refers to alkyl-C(O)-O-.

The terms "alkylamino” and "dialkylamino” refer to alkyl-NH- and (alky!),N-,

respectively.
The term "alkanoylamino” refers to alkyl-C(O)-NH-.
The term "alkylthio" refers to alkyl-S-.
The term “alkylaminothiocarbonyl” refers to alkyl-NHC(S)-.
The term "trialkylsilyl" refers to (alkyl);Si-.

The term "trialkylsilyloxy" refers to (alkyl);SiO-.



het er oar al kyl -NHS(O) 2- and the Iike. The term "sul fonam do" refers to

al kyl -S(O) 2-NH, aryl-S(0O2-NH, aral kyl-S(O 2-NH, heteroaryi-S(0O 2-NH,
het er oar avyBASEE) 2- NH-, al kyl - S(0) 2- N(al kyl ) -, aryl - S(0) PCNER0k§4p6 ,

aral kyl - S(0) 2- N(al kyl )-, heteroaryl -S(0)2-N(al kyl) -,

het er oar al kyl - S(0) 2- N(al kyl )- and the |ike. The term"sulfonyl" refers to
al kyl sul fonyl, aryl sul fonyl, heteroar‘y*{’ Sul fonyl, aral kyl sul fonyl,

het er oar al kyl sul fonyl and the like. The term"optionally substituted am no
refers to a primary or secondary am no group which may optionally be
substitut ed Hye RrRUARYIHHIdHRNteforsab aky-&(G)., sul fonyl, al koxycar bonyl,

cycl oal koxycar bonyl , aryl oxycarbonyl, heteroaryl oxycarbonyl,

ar al koxycar bphwierm "Qlﬁ?@lﬁlmlymré@vsyoalldybﬁ@)e-.car boxycar bonyl , carbanoyl ,
al kyl am not hi ocar bonyl , aryl am not hi ocarbonyl and the |like. The term

"aryl" refer EXcaifonP rdlbi@te laikgl-@x@(@.i ¢ hydrocar bon groups having
6 to 12 car %én%z@g% %‘r‘? the9|ri ng portion, such as phenyl, naphthyl,

t et rahydr onapjy @é,ln,--alkBj(ﬁlaﬂ{bVMoi\Wdefﬁr@wa-CgC@m-, each of which may
e su

optionally b stitut'ed by one to four substituents such as al kyl, hal o,

hydroxy, al K@y jer@0%hrboRdamstpyl efers topi0-G@)C(P)substituted anino, thiol,
al kylthio, nitro, cyano, carboxy, carboxyal kyl, al koxycarbonyl, carbanoyl,

al kyl t hi ono, sul fonyl, sulfonand er gLy« n (BE. 03/ 082841
PCT/ EP03/ 03468e term ‘%ﬁ@aﬂ@wwé}ﬁﬁﬁﬁiﬁ@ﬁ&é*a%%ﬁ‘l% r'ga'i‘@gﬁgt%n% l‘li %@ @
substit h 3 1g! A - wlkyl(Hdtercag)NC@)al aeglkyl- s to
an aryl WQS gfgﬁlgaerg?wggfh&@l{?)ﬁrc')ughc(ﬁ al ?(lél grr 08?)), such as benzyl. The
t er m " amklykaratxyl)-NG()-cans) th@“é-al kyl-C(O)-. The term"aral kylthio" refers
to aral kyl-S-. The term "aral koxy" refers to an aryl gr oup$(l%gdr:dedI directly
t hrough an a . o, N -salk§I NS (0)s-latiyhN yanis(o)2 -
The term "ar ;rfgﬁ%frgﬂ Srge e%l {égergﬁfx?% S?(.QH Thei't rﬂé" rogﬁii f-ﬁf—@ g;'go( :
ar yl - C{ @HS(OThealkyanl):MBEPb-aldrvis Sl(@}?éth?e{%argml X @6) ! &e “erm
"aryl OX%f?grgé}QMkltNlrl§(<ﬂ£-santd%@m¥é-' OC(O-. The term "heterocyclyl" or

r

"hetero fers t0O an optionally substituted, fully saturated or

unsaturated, aromatic or nonaromatic cyclic, group, I8 X 3 21 is a
4- to 7-nenﬂmeeamﬁwa@w'ﬂe,reﬁfo%a'iﬁtﬁb%'éﬂ'e& i%{?gﬂ wj@%garm ﬁg(&?om

I15- rr;snb re?gogr&i_gé@l%_m_’rgggoawps@)zm-pmkhﬂoww(a#ad;)t, aoykS(@ptN@alidibom i n at
east one€ carbon

nt . .
aralkyl-S(O)z-N(a?kyl)fcr)mg%e%anr'yl? |0).-RPitkyD-, heteroaralkyl-S(0)z-N(alky)- and the like.

The term “sulfonyl” refers to alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,

aralkylsulfonyl, heteroaralkylsulfonyl and the like.

The term “optionally substituted amino” refers to a primary or secondary amino group
which may optionally be substituted by a substituent such as acyl, sulfonyl, alkoxycarbonyl,
cycloalkoxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, aralkoxycarbonyl,
heteroaralkoxycarbonyl, carboxycarbonyl, carbamoyl, alkylaminothiocarbonyl,

arylaminothiocarbonyl and the like.

The term "aryl" refers to monocyclic or bicyclic aromatic hydrocarbon groups having 6
to 12 carbon atoms in the ring portion, such as phenyl, naphthyl, tetrahydronaphthyl,
biphenyl and dipheny! groups, each of which may optionally be substituted by one 1o four
substituents such as alkyl, halo, hydroxy, alkoxy, acyl, alkanoyloxy, optionally substituted
amino, thiol, alkyithio, nitro, cyano, carboxy, carboxyalkyl, alkoxycarbonyl, carbamoyl,

alkyithiono, sulfonyl, sulfonamido, heterocyclyl and the like.



Each ring of the heterocyclic group containing a heteroatom my have 1, 2
or 3 heteroatons selected fromnitrogen atons, oxygen atons and sul fur
at ons, wwpe3psas4ni trogen and sul fur heteroatons may al s@ComPodosEbé y be
oxi di zed. The heterocyclic group may be attached at a heteroatomor a
carbon atom Exenplary nonocyclic heter@ocyclic groups include pyrrolidinyl,
pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imdazolyl, imdazolinyl,
inidazolidinyl oxazol yl, oxazolidinyl, isoxazolinyl, isoxazolyl,

t hi azol yl , 1 AZ0 ,
(I azol vl g heoors Befclaai b bpuc sy deled ndegiduamladingy
2- oxoplpeﬁa2|nyl 2- oxoplperldlnyl 2- oxopyrrol odi nyl, 2-oxoazepinyl,
azepi nyl, 4- plperldonyl yridyl, razinyl, yrlnldlnyl r|da2|nyl
tetr ahydr opyri&aayerm |b)ﬂo'lelf€ﬁ§ rto an nryiqmug rb@nﬂe@wreqﬂm Numfpma%w;groum
squOX|ggch5€bg¥grphollnyI sul fone, 1, 3-dioxol ane and tetrahydro-1, 1

- di oxot hi eny - trioxo-1, 2, 5- thladlazolldln 2-yl and the Iike WO

03/ 082841 PCHf, g@'ﬁ]{ %iﬂr@%}ogr:me@qgrgpél Ne@)cyclic heterocyclic groups

i ncl ude indol vyl olyl, benzo hlazolyl benzoxazi nyl ,
benzoxazolylqhgggﬁpkﬁmgﬂmhf,Q@Rgggﬁmﬁﬂgpyl qU|nucIidinyI, quinolinyl,
t et rahydr oqui nol I nyl ecahydr oqui nol1 nyl, isoquinolinyl,

tetrahydroi sqagidi 1araikoxy" FA6RMNY AR @in QRSP WINGBY h.re&f;riﬁﬂonwaﬁ @ikyaky group.
benzopyranyl, indolizinyl, benzofuryl,” chromonyl, coumarinyl,

benzopyr anyl ,Thgeémp(yrﬁgt%hﬂy}efe@t@agh_swj . qui noxal i nyl, indazolyl,
pyrrol opyridyl, furopyridinyl (such as furo[z 3- c]pyrldlnyl

furo[ 3, 2-b] - gxgltﬁhg?ga]nh% rJB sot%%;?ﬁ_é)] pyridinyl), dihydroisoindol yl,

1, 3-di oxo-1, sol n dlhydrqu|nazoI|nyI (such as

3, 4-di hydr o- %Q%&nﬂ%zﬁlﬁ‘z@#éré‘i’d ar% (F{?Jhal azinyl and the |ike. Exenplary

tricyclic heterocyclic groups | e carbazolyl di benzoazepi nyl ,

di thi enoazeplmglt rnp'% hAHRLY evferQl&?Qﬁr Pehiny!, acri di nyl, phenanthridinyl,
phenoxa2| nyl , enot iazi nyl, xantheny car boI inyl and the like. The term

“het erocycl yIThelt(_m;,{ téqlﬁ&(ygg}gghﬂt Hiked 1hg bo@mh C groups. Substituted

het erocyclic groups reféer to eterocycl I C groups that are substituted with
1, 2 or 3 substituents selected fromthe group consisting of the

fol | owi ng: (d)edgrry|heter ‘b‘)ychlﬂ/&r' 836}6’@6}‘0' yrretestoegn ‘PR}@F‘@'W}BUbSt“(‘@F fudly o; (d)
ox0 (i . QatuTatd or &r@ataaieuomHayc éphéﬁarémaﬁcdc@na Broup Mok ¥kHBIBONREN is a 4- to
di al kylamno; (f) al koxy gl cycl oal kyl ;
7-membered monocychc -to0 12- membered blcycllc or 10- to 15-membered tricyclic ring
system, which has at least one heteroatom in at least one carbon atom-containing ring.
Each ring of the heterocyclic group containing a heteroatom may have 1, 2 or 3 heteroatoms
selected from nitrogen atoms, oxygen atoms and sulfur atoms, where the nitrogen and sulfur
heteroatoms may also optionally be oxidized. The heterocyclic group may be attached at a

heteroatom or a carbon atom.

Exemplary monocyclic heterocyclic groups include pyrrolidinyl, pyrrolyl, pyrazolyl,
oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, oxazolyl, oxazolidinyl,
isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, isothiazolyl, isothiazolidinyl, furyl,
tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, piperazinyl, 2-oxopiperazinyl,
2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, 4-piperidonyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl, tetrahydropyranyl, morpholinyl, thiamorpholinyl, thiamorpholinyl
sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane and tetrahydro-1,1-dioxothienyl, 1,1,4-
trioxo-1,2,5-thiadiazolidin-2-yl and the like.



(h) carboxy; (i) heterocyclooxy; (j) al koxycarbonyl, such as unsubstituted
| oner al koxycarbonyl; (k) nercapto; (1) nitro; (m cyano; (n) sulfanoyl

or sul f ormmiodos284(0) aryl; (p) al kyl carbonyloxy; (q) arylPcampongdsoxy; (r)
arylthio; (s) aryloxy; WO 03/082841 PCT/ EP03/03466 -11- (t) alkylthio; (u)
formyl; (v) carbanmoyl; (w) aralkyl;-30d (x) aryl substituted with alkyl,

cycl oal kyl, al koxy, hydr oxy, am' no, acylam no, alkylam no, dialkylamno or
hal o. The term "heterocycl ooxy" denotes a heterocyclic group bonded through

an oxygen b'Ex@%lar)F B@yél@Wer@@b% §RLYS mcfu@feﬂ’fdial;ﬂ @ltﬁlﬂr@d&)ﬂaﬁér&ofhﬂzﬂypcyc' e,

for exanpl e nonoc ic or bicyclic aryl, such pyrazolyl
i i dazo|b5¢n20x@7<'ax'o wzoxawm9thewhpamwzmw §twrmc @r'wumom ryl, thienyl,

pyri dyl ’tet%é@qﬂhbllnﬂ}ﬂebﬁhﬂrébﬂmohﬁ r.gd@zhélm teltrafl r&sisoqlhﬁamﬁ hi azol yl ,
benzoxazol benzot hi en gw nol 1 nyl, isoquinolin enzi m dazol yI

onzot o aranH IS e Bl5aiRAoAI | Ben s AU Yy Sasizgoryl cgp ity |
| ower  alck@mirimyi, B@n&?pyrgm BeRlSRiaZdpiry, ‘éﬁfn)éhr%ﬂ”d‘uﬁﬁb%llnyf ﬁ'fo%&élylt B){rrolo%ndyl

het er oar yl het er oar

term’ hé@fépﬂg#'w(sé!ﬁh 38’ fUfPE’ﬁ%F]@YFﬂQinﬂeftla%arb&wg"s@)llmq quq[:,? 3 @}Pr)‘f'dmyl)
" het er ogjiglikeidoindoR, elr§-dfo§lof’l é“@ihﬁ‘dr@@éi)’mbolgi-ﬂuﬁhﬁ%@lﬁﬂaidﬂgr‘('ijhaa'% al kyl group.

The term "het eroaral kanoyl " ‘refers to heteroaral kKyl-C(O-. The term
heteroé’r%ﬂ'h)ﬁﬁf@;ﬂ%ﬁ%"aw'ﬂﬂ} ghthglagiylansithalikgs - CCO)NH-. The term "acyl "

refers to al kanoyl, aroyl, heteroaroyl, aral kanoyl, heteroaral kanoyl and
the |ike. Exemplary tricyclic heterocyclic groups include carbazolyl, dibenzoazepinyl,

dithienoazepinyl, benzindolyl, phenanthrolinyl, acridinyl, phenanthridinyl, phenoxazinyl,
phenothiazinyl, xanthenyl, carbolinyl and the like.

The term "heterocyclyl” includes substituted heterocyclic groups. Substituted
heterocyclic groups refer to heterocyclic groups that are substituted with 1, 2 or 3
substituents selected from the group consisting of the following:

(a) alkyl;

(b) hydroxy (or protected hydroxy);

(c) halo;

(d) oxo(i.e.=0);

(e) optionally substituted amino, alkylamino or dialkylamino;

(f) alkoxy;
(g) cycloalkyl;
(h) carboxy;

(i) heterocyclooxy;

(j) alkoxycarbonyl, such as unsubstituted lower alkoxycarbonyl;
(k) mercapto;

() nitro;

(m) cyano;

(n) sulfamoyl or sulfonamido;
(o) aryl;

(p) alkylcarbonyloxy;

(q) arylcarbonyloxy;

(r) arylthio;

(s) aryloxy,



The term "acyl am no" refers to al kanoyl am no, aroyl am no, heteroaroyl am no,
ar al kanoyl am no, heteroaral kanoyl am no and the |ike. Pharmaceutically
accept ablwogalss4nf any conpound of the present inventi onPC&EPN3/0366 salts
formed with bases, nanely cationic salts such as alkali and al kaline earth
metal salts, such as sodium lithiunylbotassium calcium magnesium as
well as ammonium salts, such as amonium trinmethyl ammoni um

di et hyl ammoni um and tri s(hydroxymet hyl)-nmethyl - amonium salts, and salts
wi th am no ag) dsalkyMpid)3/ 082841 PCT/ EP03/ 03466 -12 Similarly acid addition
salts, such g{s) t{%ﬁ%e_for med with mneral acids, organic carboxylic acids
and organic | R aci ds e.g. hydrochloric acid, maleic acid and

met hanesul f op))c adrb8moflf € possi bl e provided a basic group, such as pyridyl,
constitutes E"’a&;t aﬁé_t structure. Prodrug derivatives of any conmpound of
the inventiofWar@3¥k@)9t i ves of said conpounds which fol | ow ng

adm ni strati gy rghpagRtitube Wil 2Ky, %@@Wﬁdlkbﬁy,%w@xwawﬁ@r&ylamﬁ cal or
physi ol ogi cal process, e.g.,. a,prodrug on being brought to the

physi ol ogi cal pHRKYRMNGy Sglﬁ‘wa ation is converted to the parent
conpound. Exenplary prodrug derivatives are, e.g., esters of free

carboxyl i ¢ athgserantheferés/itloory defbore helerbbyoit breap bohded threlgh artbxigbel s or
phenol s [ﬁmerei n acyl has a neaning as defined herein. Preferred are

phar rrac@ 9%al |y acceptabl e ester derivatives convertible by sol volysis
under physiological conditions to the parent carboxylic acid, e.g., |ower
al k)él ester SThéﬁ@TrD'&ielQrd)ellrQS]teiérs,to bn\mm?]t&l Heerptyohs farexamipnmphosyshiccdrs, NONO
or disupstitut wer a esters such as t 0)- ((am na NO: . Or

i -1 owePeusRA sl Syl pyero i nary Raraan By Bl ez FOBEEEN, ¢ ne
al- l(< I meuwlaihiagiypwlklw,pyfazmlr, Ew:irh'ﬂmyﬁ@lybdm}ﬁ' yl,mfdo@il,-tieow_hiazcl)lyl, lbenzoxazorI]yLI

al kyl am nocar.bonyl )-|.ower al kyl esters, s as . the al. 0 t hy

st or - BRI qebraiB andhiinyy GerzrEies b hel ot RN EL SR et  on
provi desumsytilted b g wwedalkdicloweatikegsor aef erably 1, 1-di oxo-

1, 2,5-thiadiazolidine derivatives, of formula I, pharnmaceuti cal

conposi ti onsThemirai hetegodritenifonyimedfots hewrogyied(@)i-ng such conpounds and

nmet hods of treating conditions associated with PTPase activity, in

particul ar, PhEtnPratfoakbyIPbReraed hatefdaryileyopdm ni stration of a _
therapeutically effective anount of a conpound of the present invention or

a phar maceut rpaherntPERASHrbYIARINbNRSIGR o hdlerap@tRoynds of the present
invention may al so be enployed in conbination wth |igands for other

enzymes char Fpé edrhzdterddrik@” RS Bh @ heiePsdrifeyrOigsbritiad thiregyoan akglhgragp.t he
SH2 domain. Preferred are the conpounds of fornula | wherein Q2 Is oxygen;

The term “heteroaralkanoyl” refers to heteroaralkyl-C(O)-.

The term “heteroaralkanoylamino” refers to heteroaralkyl-C(O)NH-.

The term “acyl” refers to alkanoyl, aroyl, heteroaroyl, aralkanoyl, heteroaralkanoyl
and the like.

The term “acylamino” refers to alkanoylamino, aroylamino, heteroaroylamino,
aralkanoylamino, heteroaralkanoylamino and the like.

Pharmaceutically acceptable salts of any compound of the present invention refer to
salts formed with bases, namely cationic salts such as alkali and alkaline earth metal salts,
such as sodium, lithium, potassium, calcium, magnesium, as well as ammonium salts, such
as ammonium, trimethylammonium, diethylammonium, and tris(hydroxymethyl)-methyl-
ammonium salts, and salts with amino acids.



X and Y each are CH, or -X=Y- is sulfur; or a pharnmaceutically acceptable
salt thereof; or a prodrug derivative thereof. Further preferred are the
conpoundswofo3isas4f or nul a WO 03/ 082841 PCT/ EP03/ 03466 -13 @Cr@®Pog03466 H

INFN L3 LI-L2-Z-Q (IA) OR R2 wherein R is hydrogen, hal ogen, hydroxy,
al koxy, trifluoromethyl, alkylthio, hef2roar al kyl or heteroaral koxy
provided that R, is located at the 2-position when L3 is -(CHR)S in which s
is zero; or R is optionally substituted al kyl, aral kyl, aral koxy or

aryl oxy p{ O\Snrﬁm?tﬁbwtaowmoﬁrsan@mbh@scmsb fghcédpmghmgiéralacﬁub&gamat ed at the
para positlon wW a ne e ene e ni nt ai ni ng
P o1 bo Rt s ABESRILT Sls e rgds &9 TRarglaS GoR. RalGCardast od af 1 he
2- pOSlt!n%lhél‘l‘déu#é’md &cid, (debiBbssibl8 lecfela #$basic groUP; sueRGs plytidyl, conaiitte¥ paach are
CH R2 | hydro or R is -C(OR3 wherein R3 is hydroxy or optionally

substit Shug or R3is -NR4R5 in which R4 and R5 are independently
hydr ogen, optlonally substituted al kyl, cycloal kyl, aryl, heterocyclyl,
aral kyl or h@tr&lrg@aa:h\}aybes oﬂ-anylctbnipo&hdilgf mebrmdtuomarelderwanmrdﬂ@adwhl ch

conbined to J;?ﬁ"’ H rg, t.he caré ons t? and, R2 are
attache&O'F‘B 'B%H OiNING RAEIHStO relgage Be aaren 8?’“80 é/f"ed'aa?%%tuc or
het er oaRemicaForghpgolgied) pieélestshéfg la pr@@dglaa bRirgy oL Ghe thd shysivlogal g 0s

adj acent to each other; Cl—l1 itro en |chtF\kento ether with
R2 and PhETQ Y@P&?EO'%@%HY%'FPCUO %H%feﬁézc t &ERPRANOPRAYY used 5- to

7- menbe rdedvat.wé@amhe @h g¥tfs bEfréd E/bbXMNE abidvahd SCH@I arid otawl dm?ik/@ll’\lé@tdfmﬁ

sel ecte%| roarJ\ ﬁsno ni trogen, and sul fur rSrow ccijeg?tcn] r} are

at t achede's %‘ﬁ 5T HheRY'S JMTeleiACYL s oRapg a5 de erein. Preferred are
pharmaceutically acceptable ester derivatives convertible by solvolysis under physiological
conditions to the parent carboxylic acid, e.g., lower alkyl esters, cycloalkyl esters, lower
alkenyl esters, benzyl esters, mono or disubstituted lower alkyl esters such as the w-(amino,
mono- or di-lower alkylamino, carboxy, lower alkoxycarbonyl)-lower alkyl esters, the a-(lower
alkanoyloxy, lower alkoxycarbonyl or di-lower alkylaminocarbonyl)-lower alkyl esters, such as
the pivaloyloxymethyl ester, and the like conventionally used in the art.

The present invention provides cyclic sulfamide derivatives, preferably 1,1-dioxo-
1,2,5-thiadiazolidine derivatives, of formula |, pharmaceutical compositions containing them,
methods for preparing such compounds and methods of treating conditions associated with
PTPase activity, in particular, PTP-1B and TC PTP activity, by administration of a
therapeutically effective amount of a compound of the present invention or a pharmaceutical
composition thereof. The compounds of the present invention may also be employed in
combination with ligands for other enzymes characterized with a phosphotyrosine binding
region such as the SH2 domain.

Preferred are the compounds of formula | wherein
Q. is oxygen;
X and Y each are CH; or
-X=Y- is sulfur;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Further preferred are the compounds of the formula



L, is CH oxygen, sulfur or nitrogen and L2 is carbon which conbi ned
together with L1, R2 and the carbon atons to which L, and R2 are attached
form an owoioofsdshy substituted fused 5- or 6-nenbered armﬂﬂmmnyGM66

het eroaromatic ring provided that L, and R2 are attached t0 carbon atony
adj acent to each other; or WD 03/ 0828413 PCT/ EP03/ 03466 - 14 L, is -CH2-,
oxygen, sulfur or -NR6- and L2 is CH which taken together mﬁth L,, R2 and
the carbon atons to which L, and R2 are attached forma fused 5- to
7-menbered ring which myobe ponterrupted with one or two heteroatons

sel ected from oxygen, nltrog # and sul fur wherein R6 is hydr ogen,
optional |y substituted al gyt, “q-eb XJhet eroar al kyl, al koxycar bonyl ,

aryl oxycar bonyl, carbanoyl, su fony| o] acyl prOV|de that L, and R2 are
attached to carbon atons gOjacent et L2 s - (CHR7) n- wher ei n
R7 is hydrogen; n is zero-or an intgger of 1 or 2 7 is -(CHR6) m,
-wmmquﬂmr,4mamuwmro1w@ammuwmrwman R6 is
hydrogen or optionally substituted alkyl; RO is hydrogen, optionally
subst i t wheteiml kyl , cycl oal kyl, aryl, heterocyclyl or acyl; mand r are

i ndependent | hl %B,wa &‘{/cl Halbgér?gﬁﬁroﬁl? HifluSPorreth Q}I‘%‘ﬂ{)@ﬂ ”h%%hf’aﬂm%

substituted oal et erocycl vi de Q

is not bepmyk@wazowdqd that mowtethmhezz mscélonyme@g}erlp -(CRR}nim whlétagms are
CH L, i single bond located at the 4-position; L2 is -(CHR7)n-wherein
nis zero ?_3 is -(CHR)S wherein s is zero; and Zis -(CH2)mO(CHRS8) r

when R and B R oRaly ublitneeliig S, dipidry Sfqpylo brodoeli ety IVETDEET
is -( CI—IRTO/\IQCYMH@F!M ﬁfohlplvﬁﬂdblﬁéllbf’r_t@ﬂﬁ@ at f(r\@lﬂa)%pm@newvth RmeéhWqus@éwl%tm sis
1; and phyded nitéddRtdMaiMhg helefoditie 2088 hdt cdifstitute part of Ry when

(i) R, is located at the 2-position and L3 is -(CHR)s- in which s is zero; and

(i) X and Y each are CH;

R: is hydrogen; or

R is -C(O)R3 wherein
Rs is hydroxy or optionally substituted alkoxy; or
Rs is -NR4Rs in which R4 and Rs are independently hydrogen, optionally
substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyl;

L, is a single bond; or

L, is carbon which combined together with R, and the carbon atoms to which L, and
R; are attached form an optionally substituted fused 5- or 6-membered aromatic or
heteroaromatic ring provided that L, and R, are attached to carbon atoms adjacent to each
other; or

L, is CH or nitrogen which taken together with R, and the carbon atoms to which L,
and R; are attached form a fused 5- to 7-membered ring which may be interrupted with one
or two heteroatoms selected from oxygen, nitrogen and sulfur provided that L; and R; are
attached to carbon atoms adjacent to each other; or

L, is CH, oxygen, sulfur or nitrogen and L, is carbon which combined together with
L, Rz and the carbon atoms to which L, and R; are attached form an optionally substituted
fused 5- or 6-membered aromatic or heteroaromatic ring provided that L, and R, are
attached to carbon atoms adjacent to each other; or



Qlis -C(ONR4aR5a, -C(OR10, -C(OOR o0 or -S(OgR 0 wherein Rda and Rya
are as defined for R4 and R5i R10 is optionally substituted al kyl,

cycl oal kyWwo mangiss1 het erocycl yl, aral kyl or heteroaral kyl ;pCq/EP83/03366 nt eger
of 1 or 2; or WD 03/082841 PCT/ EP03/03466 -15 WM R11 Q is a radical of
the formula ul"1 wherein W is aryl,-héteroaryl, aral kyl or heteroaralkyl;
or W is -C(OR3a in which R3a is hydroxy or optionally substituted al koxy;
or R3a is -NR4aR5a in which R4a and Rya are as defined for R4 and R5; RI11
i s hydrogen, jalk 0

| S hydroger ,,s Y;'H %ﬁ%% sulfdr ol' E%Q%lezfﬁf Cﬂe(v&ﬂ@»)t i Otélr(érftow@fhgpwfthr_ i%nd
substit meeer@ngrﬂomrto mghtqhdalangllﬂa ape aﬁachadéonrmadmtﬁ-ltch 7mmhemdmnnam|¢n5b
are as [ Gidde hnis
an int ege& H%qgtftrﬁpteg%wﬁﬁ%e%?i I?ﬂ%ﬁe@g%&ﬁg&f& f%b cﬁ’ m |% zéer?jo&\{wgrF W2
R11 Q Mheeeinadical of the formula U2 V2 wherein V\2 is -C(OR3a in which

R3a is hyd '

whi ch R4 and Fyae Sa/oER. spfioRdiSLbLHLER Syl At Hojer SRR ARG
aryl; U2 is -(GHglprydarbontii, cirbpmioyl, selfanyber acyl previded thaRiba{dpRele, attached

- NR4bC( O OR5D, ‘&%gf%gf%%{éﬁgé 198 eadF4igk O 2R5b in which R4b and Roc are

as defined for a neani ng ds defined for R5 provided that

(i) L2 is -( 7 n nlsanlnteger of 1 or 2, and (ii) Zis
-(CHR8)m in i‘ﬂqrﬁ).s"yﬁz‘l’?ﬁ@ or / W \ RI1 Q is a radical of the fornula

U3 V3 wherein v%ls@ydr@ge)) R3a in which R3a is hydroxy or optionally

substituted al koxy: R5a in which R4da and Rba are as defi ned
for R4 and R5; kr?é%‘fré)&%ﬁﬁ%g‘fj’éﬂfw or aryl;

Z is -(CHRg)m-, -(CH2)mO(CHRg),-, (CHz)mS(CHRg)r or -(CHz)mNRg(CHRg),- wherein
Rg is hydrogen or optionally substituted alkyl;

Rg is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl or acyl;

m and r are independently zero or an integer of 1 or 2;

Q) is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl provided that
(i) Q4 is not 2-phenyloxazol-4-yl when
R, and R; are hydrogen;
X and Y each are CH;
L, is a single bond located at the 4-position;
L, is -(CHRy),- wherein n is zero;
L; is -(CHR)s- wherein s is zero; and
Z is -(CH2)mO(CHRg),- wherein Rg is hydrogen, m is zero and r is 2; or

(i) Q4 is not hydrogen when

Rs and R; are hydrogen;

X and Y each are CH;

L, is a single bond;

L. is -(CHR;),- wherein n is zero;

Ls is -(CHR)s- wherein R is hydrogen and s is 1; and
Z is -(CHRg)m- wherein m is zero; or

Q ; is “C(O)NR42Rsa, -C(O)R10, -C(O)OR;p or -S(O)qR10 Wherein Rs, and Rs, are as
defined for Ryand Rs; Ry is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl
or heteroaralkyl; q is an integer of 1 or 2; or



U3 is -(CH2)P in which pis zero or 1; V3 is -NHC(O CHRAbNHC( O R12 wherein
Rdb is as defined for R4; R12 is hydrogen, aryl, heterocyclyl, aralkyl,
het er oar awkyiz/08zspt i onal | y substituted al kyl, al koxy or WOPQI/KPB2B3Uk6

PCT/ EP03/ 03466 -16- cycloalkyl; or R12 is -NR4CRS5bi in which Roc and R5b
are as defined for R4 and R5 provided-16hat (i) L2 is -(CHR7)n- in which n
is an integer of 1 or 2; and (ii) Zis -(CHR8)m in which mis zero; L3 is
-(CHR)S wherein R is hydrogen; s is zero or an integer from1 to 3; X and
Y each are CH, or -X=Y- is sulfur; ora pharmaceutically acceptable salt
thereof; or a prodrug derivative thefedf. Preferred are the conpounds of
formula 1A of the formula o\ s //T&XRB; HN7 NN-(CH2) X&0, 0 /) ~~
(CH2)n-Zz-QL (I1B) Rwherein Rl is hydragen, hal ogen, hydroxy, alkoxy,

trifl uoromet Klis asslisad phtheforlat i t ut ed 'awkemein al kyl t hi o, aral kyl ,

ar al koxy, aryl : t | .KpXy; n is zero or an integer
of 1 or 2; Z I?Wz%ﬁ%&%ﬁlgﬂglwg??@@%&z) mS( CHR8) r or

- ( CH2) mNRO( CHRgWVh 1snd©eRaa in wiich &ahig diydipay or etionglhhsuipstiyéad allspityi onal | y
substituted alkyl g, SUCNAGALY tn WAt .. A% ALY 8 HbiRld BFI, ana Ai.and 1 are

i ndependent |y zeroor an'integer of 1 or 2, 01 s hydrogén, optionally
substituted al ki s ygsogri, Ryl or@ryll or heterocyclyl: or QL is

 ndependont |y ot oG Cbne BT R e vore IR eyl oal kyl - aryl.
het er ocycl yl , aYdbkydrogy, ai@xiraraly heteigaryl Fantiongllysuibstuted|ajkys abeycloalyk ar
al kyl, cycl oal kylis -RRY Ry, IRFVHRHGEY Shdl Ry, &eBs!0Kin€d for R, and Rs provided that
(i) Lz is -(CHRy),- in which n is an integer of 1 or 2; and
(i) Z is -(CHRg)m- in which m is zero; or
e
- (i— Ry

—V .
U Ve wherein

Q; is a radical of the formula
W, is -C(O)Ra, in which Ra, is hydroxy or optionally substituted alkoxy; or
Raa is -NR4:Rsa in which R4, and Rs, are as defined for Ry and Rs;
R,1 is hydrogen, alky! or aryl;
U, is -(CHy)p- in which p is zero or 1;
V3, is -NR4C(O)Rsb, -NR4C(O)ORsp,, -NR4,C(O)NR4Rs, or -NR4,S(O)2Rs, in which
Raspand Ry are as defined for R4, and Rs, has a meaning as defined for Rs
provided that
(i) Lz is -(CHR;y),- in which n is an integer of 1 or 2; and
(i) Z is -(CHRg)m- in which m is zero; or
Vs
- Ci_ Ry

—V .
U™ Vs wherein

Q is a radical of the formula
W3 is -C(O)Rs, in which Rs, is hydroxy or optionally substituted alkoxy; or
Raa is -NR4:Rsa in which R4, and Rs, are as defined for R4 and Rs;
R, is hydrogen, alky! or aryl;
Us is -(CH_),- in which p is zero or 1;
Vs is -NHC(O)CHR4,NHC(O)R,, wherein Ry, is as defined for Ry; Rz is hydrogen,

aryl, heterocyclyl, aralkyl, heteroaralkyl, optionally substituted alkyl, alkoxy or



het er oar al kyl ; WD 03/ 082841 PCT/ EP03/ 03466 -17- q is an integer of 1 or 2;
S is zero or an integer of 1 or 2;, @ is O, S or -NR6a wherein Rea is

hydr ogen,woptiogasal | y substituted al kyl, aral kyl, het eroar &CHyHP03/03466

al koxycarbonyl, aryl oxycarbonyl, carbanmoyl, sulfonyl or acyl; X and Y each
are CH, or -X=Y- is sulfur; or a pharhdceutically acceptable salt thereof;
or a prodrug derivative thereof. Preferred are also the conpounds of
formula A of the formula ~~ O\\ //0 S HNV \N(CHz)SY (I ORI @B
Z-QL wherein Rycloalikl &F ogen hal ogen, hydroxy, al koxy, trifluoronethyl,
optionally substl tuted al k al k Ith| o, aral kyl, aral koxy, aryl ox
het er oar al kyl or RezigrtiB gléld(ﬁk‘yh'c'z fres2 N @R@ﬂ?gaﬁr@éﬂ%mw'de

-(CH2) n5( CHR8) r Ofhat( CH2) MNRO( CHR8) r wherein R8 is hydrogen; RI is

hydr ogen, optionallx substituted al kyl, cycl oal kyl, aryl het er ocycl yl or
acyl: mand r aref ﬁd@pé@'ﬂ@ﬁbl'@/wﬁ‘@hd‘ ipandnegenaddet 80d or 2: Q is

hydr ogen, optional I(}Qggbmmp t.qﬁ\,@,hdhym,,s gore) oal kyl, aryl or heterocyclyl;

or 01 is -C(O NR4aR5a ? C(O OR 0 or S(O)gRovvhereln Rda and
Rsa are indepgprdgrtiRy- \bué}@mgen opti onal |y substituted al kyl, cycloal kyl,
aryl, heterocycl yI aral kyl or heteroaralkyl; R o is opti onal |y substituted
al kyI cycl oal @ Vzﬂ’%e” het erocyclyl, aral kyl or heteroaralkyl; g is an

integer of 1 ors'&zesobrsari.ﬁfe@eprrom tory; eger of 1 or 2;

X and Y each are CH; or

-X=Y- is sulfur;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Preferred are the compounds of formula IA of the formula

o) N 0
AT N~ (CH); N

(1B)

CH,),-Z-Q
5 . (CHy),-Z-Q,

wherein
R, is hydrogen, halogen, hydroxy, alkoxy, trifluoromethyl, optionally substituted alkyl,
alkylthio, aralkyl, aralkoxy, aryloxy, heteroaralkyl or heteroaralkoxy;

nis zero or an integer of 1 or 2;

Zis -(CHRg)m-, -(CH2)mO(CHRg),-, -(CH2)mS(CHRg),- or -(CH2),NRg(CHRg),- wherein
Rs is hydrogen;
R, is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl or acyl;
m and r are independently zero or an integer of 1 or 2;

Qq is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl; or

Qy is -C(O)NR44aRsa, -C(O)R4o, -C(O)OR; or -S(0)4R10 wherein
R.a and Rs, are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, heterocyclyl, aralkyl or heteroaraikyl;
R0 is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or
heteroaralkyl;



WD 03/ 082841 PCT/ EP03/ 03466 -18- -3 is 0, S or -NR6a wherein R6a is

hydr ogen, optionally substituted al kyl, aral kyl, heteroaralkyl,

al koxycarworglog2s4mr yl oxycar bonyl , carbanoyl, sul fonyl or &CYIEP03oaned Y each
are CH or -X=Y- is sulfur; or a pharmaceutically acceptable salt thereof;
or a prodrug derivative thereof. Prefdfred are also the conpounds of
formula A wherein R2 is hydrogen; L, is a single bond; L2 is -(CH2)n- in
which n is zero or an integer of 1 or 2; or a pharnaceutically acceptable
salt thereof; og i@arprng?'epgf flgrp.vative thereof. Further preferred are the
compounds of formula IA of the fornmula o\ s /o HNC ~N-(CH2)5 Y (ID) 21 O
(CH2) 1 -z-01 RS zerehiaRiimelor dfS dredr ogen, hal ogen, hydroxy, al koxy,
trifluoronmethyl or alkylthio provided that R is |located at the 2-position

when s is zey,Gs 006 dR-NR§,- @Bbieinal |y substituted al kyl, aral kyl, aral koxy or
aryl oxy provided that a nonocyclic ary bstituted at the

] )CYC ryl group which is s
para position whears BYGraeeR, catiialy S@M‘W%‘l’\g'ky'bgﬁaﬂﬁbgeﬁ’??’@%@n“"&@ﬁ‘l"éﬁ?ﬂﬂg
het erocycl e doegryRRic8oHt, ichtbathdypsliféHy! &t aggien (i) R is located at the
2-position and s’is zero; and (ii) X and Y each are CH, n is zero or an
integer of 1)4ndY eabhbfe@@idr or 1, Zis -(CHR8)m, -(CH2)m(CHR8)r |,
-(CH2) n5(CHR8) r or -(CH2) MNRO(CHR8)r wherein R8 is hydrogen; R9 is
hydr ogen, optkonaklsyifgtibstituted al kyl, cycloal kyl, aryl, heteroaryl or

acyl; mand r are i ndependentlz zero . or an integer of or, 2; WD 03/082841
PCT/ EPOSF 8 Phganacepjcally acceptable salt thereof; or a prodrug derivative thereof.

Preferred are also the compounds of formula A of the formula

(IC)

wherein
R, is hydrogen, halogen, hydroxy, alkoxy, trifluoromethyl, optionally substituted alkyl,
alkylthio, aralkyl, aralkoxy, aryloxy, heteroaralkyl or heteroaralkoxy;

Z is -(CHRg)m-, -(CH2)mO(CHRg),-, -(CH2)mS(CHRg)- or -(CH,)mNRg(CHRg),- wherein
Rg is hydrogen;
Ry is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl or acyl;
m and r are independently zero or an integer of 1 or 2;

Q, is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl; or

Q, is -C(O)NRy4Rsa, -C(O)Ryo, -C(O)OR; or -S(O)qR 1o Wherein
Raa and Rs, are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, heterocyclyl, aralkyl or heteroaralkyl;
R0 is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or
heteroaralkyl;
q is an integer of 1 or 2;

s is zero or an integer of 1 or 2;



Q is hydrogen, optionally substituted al kyI cycl oal kyl, aryl or

het erocyclyl provided that (i) Q is not phenyl oxazol -4-yl when R, is
hydr ogen; Wi oatngks¥1 each are CH, n is zero; s is zero; andPZTIEP03/03466

-(CH2) MO(CHR8) ; wherein R8 is hydrogen, mis zero and r is 2; or (ii) Q
is not hydrogen when R, is hydrogen; X18nd Y each are CH, n is zero; sisl;
Zis -(CHR8)m wherein m is zero; or Q is -C(ONR4aRsa, -C(OR, o,
-C(OOR 0 or -S(OgR 0 wherein Rda and Rsa are independentl|ly hydrogen,

optionally scggq§b tSdrefiral- Hereisycl 0al kyl, aryl, heterocyclyl, ar al kyl or
heteroaral kyl; RIO is optionally substituted al k |, cycl oal kyI, aryl,

het erocycl yl, aPRed 'ﬁf/’yd'@ge" rR?E'@'P%%SaP%Wted dlkyk aE@H‘Y' ﬁleéﬁj@?raﬂfﬂl alkexycarbopyl, | W
RI1 Q is a radb% gg,bg,,m Ja%dﬁygy@ S;,ng,{g | Yh&ERI N is aryl, heteroaryl,

aral kyl or heteroar aI kyl ;" or ) R31 "in Whl ch R3a is hydroxy or
optional |y subghd t(tga@qaaé ggxyr or R3a |s -NR4aR5a in which Rda and Rsa are
i ndependent |y hydrogen, optionally substituted alkyl, cycloalkyl, aryl,

het er ocycl yl ,-xaf(aislgy,ifu,or heteroaral kyl; R' is hydrogen, alkyl or aryl; U,
is -C(O- or -(CH2), is as defined for Z; V, is hydroxy, al koxy,
aryl, hé%'@r%f'wcel’(yﬁi‘|lycﬁ?5?ﬂ’t§‘b'§t§8§t”?ec’%f?fe‘éf %PWF“gdie’kY?Wedﬁ?'I@?f V, is

- NR4bR5bi n whi ch Rob and Rsb are as defined for Rda and Rsa pI’OVI ded t hat

(i) nis an imbR&RH apé alboMie domFsunds of foruladA-wherdi®) m i n which mis zero;

or WD 03/082841 PCT/ EP03/ 03466 - 20-
R. is hydrogen,

L, is a single bond;
L, is -(CHz),- in which n is zero or an integer of 1 or 2;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Further preferred are the compounds of formula IA of the formula

o\\S P
7NN~ (CHy) N
HN N (CH); | Xy (D)
2N =
0 4 (CHp),Z-Q,
1

wherein
R is hydrogen, halogen, hydroxy, alkoxy, trifluoromethyl or alkylthio provided that R,
is located at the 2-position when s is zero; or

R, is optionally substituted alkyl, aralkyl, aralkoxy or aryloxy provided that a
monocyclic aryl group which is substituted at the para position with a methylene or ethylene
bridged nitrogen containing heterocycle does not constitute part of Ry when

(i) R, is located at the 2-position and s is zero; and
(i) X and Y each are CH;

n is zero or an integer of 1 or 2;
s is zero or 1;

Zis -(CHRg)m-, -(CH2)mO(CHRg),-, -(CH2)mS(CHRg),- or -(CH,)mNRg(CHRg),- wherein
Rs is hydrogen;
Rs is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heteroaryl or acyl;
m and r are independently zero or an integer of 1 or 2;



W - \ RI1 Q is aradical of the formula U2 V2 wherein W is -C(OR3,, in
which R3a is hydroxy or optionally substituted al koxy; or R3a is - NR4aRsa
i n whi ch W0 oangk8Rsa are i ndependently hydrogen, optional | pCTEPIFOI4b@L ed

al kyl, cycloal kyl, aryl, heterocyclyl, aral kyl or heteroaral kyl; R11 is
hydr ogen, al kyl or aryl; U2 is -(CH2)p19n which p is zero or 1; V2 is

- NR4bC( O R5b, - NR4AbC( O OR5b, - NR4bC(O) NRACRS5b or -NR4bS(O 2R5b i n which
Rob and R4AC are as defined for R4a, and R5b has a neani ng as defined for

Rsa rovi degh t j i3 j . i | i S (. n
Chowhich m i g”é%?‘&?“@%"'%dt'\?@a{]y éﬁ?%%@i%"ﬁ?’%?'@"ah aqg'?‘”t ege)'?cc?? 'nvwﬁ’frg(" vé
whereinthd is -C(OR3,1 in which R3a is hydroxy or optionally substituted

al koxy; or R3a @?{‘gﬁéﬁl@gﬁﬁw"%&'gﬂ'%"and Rsa are i ndependently hydrogen,
Itute ,

optionally sub cycloalkyl, aryl, heterocyclyl, aral kyl or
het er oar al kyl ; Mlig hydraggdir ogen, al kyl or aryl; U3 is -(CH2)r in whichr is

zero or 1; V3 ig,: g—?@ NHC( O) R12 wherein Rob is as defined for Rda;
R12 is hydroge%?ngnrv%a,%her e?@lcycl yl, aral kyl, heteroaral kyl, optionally

substituted al kyls,zereil koxy or cycloal kyl; or R12 is -NR4CR5b in which R4C
is as defined fé’irsﬂgfc?’anﬁnd R5b has a neaning as defined for Rsa provided
that (i) nis anintéger of 1 or 2; and (ii) Zis -(CHR8)m in which mis
zero; X and Y 2isckCHs)eOEHIRgr whtein Ri is hydtogen, mds zeroghdr im&eut i cal | y
acceptabl e salt thereof; or a prodrug derivative thereof. Preferred are

t he conpounds ofi) Qoisrgt Aydrogemwhen n WO 03/ 082841 PCT/ EP03/ 03466 -21 - X=Y-

I's sulfur; R, is hydrogen;
X andY each are CH;
nis zero;
sis1;
Z is -(CHRg)n- wherein m is zero; or

Qy is -C(O)NRy,Rsa, -C(O)R19, -C(O)OR; or -S(0O)4R10 Wherein
Raa and Rs; are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, heterocyclyl, aralkyl or heteroaralkyl;
R0 is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or
heteroaralkyl;
g is an integer of 1 or 2; or
s
- C\— R,
Q; is a radical of the formula U=V wherein
W, is aryl, heteroaryl, aralkyl or heteroaralkyl; or
W, is -C(O)R3, in which Rg, is hydroxy or optionally substituted alkoxy; or
Raa is -NR42Rsa in which R,, and Rs, are independently hydrogen, optionally
substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyl;
R,4 is hydrogen, alkyl or aryl;
U, is -C(O)- or -(CHy)- in which r is as defined for Z;
V, is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyl or cycloalkyl; or
V; is -NR4Rsp in which Ry, and Rs, are as defined for R, and Rs, provided that
(i) nis an integer of 1 or 2; and

(i) Z is -(CHRg)m- in which m is zero; or



or a pharmaceutically acceptable salt thereof; or a prodrug derivative
thereof. Preferred are also the conpounds of fornmula ID wherein R is
brom de; Woanms2¢4each are CH;, or a pharmaceutical | y acceptrablEPoyedsse
thereof; or a prodrug derivative thereof. Preferred are also the conpounds
of formula ID wherein n is zero; sisi20-Zis -(CH2)min which mis zero;

Q iIs -C(ONR4aR5a, -C(OR10, -C(OOR 0 or -S(OgR o wherein Rda and Rya
are i ndependently hydrogen, optionally substituted al kyl, cycloal kyl,

aryl, heterocyclyl, aral kyl or heter OR, al kyl; R o is optionally substituted
al kyl, cycl oal kyl, aryl, heterocycl y, aralkyl or heteroaralkyl; q is an
integer of 1 or 2; or a pharnmaceufi¢alfiy acceptable salt thereof; or a
prodrug derivative thereof. Prefererd_\;are al so the conmpounds of fornula ID
wherein n |s%nsam@®@eépfmef9rrwla2 Z% s 2-pleeihm - (CH2), , O(CH2) r or

-(CH2) R, S(CH2) VV\)Mi@-rC?bFRsarﬂ Wﬁlcﬁ(ﬁs rs Hgdfo%y%%ﬁho%llylsub@mdte"d ARbyo8R! 1y

substituted al kyI heterocycl’yl; or phar maceutical |y

acceptable salt t rPear'éoNRuB’m '& Vﬂrl@iuﬁugfnéeﬁsa gretindependentydiydrogeneertionally ar e

al so the corrpound r LN f 2; Zis
- (CH2) n, NRO( CH2) r Subdindegd RglaCw?é(ut(}@o&gnhélglgt%},%a?rlgwgﬁg‘gﬁ?ﬂf? o kyl |

cycl oal kyI ar yRy1 'ﬁb&t@@@ﬂ‘r?lkwa%ﬂyl mis zero;, r is zeroor 1, Q is

optionally subsgl ali,{é%h h M&E%'o’f aryl or heterocyclyl; or Q is
_C( O NR4aRsa, - {%q%)p ioh,pXs é O gR. 0 wherein WO 03/ 082841

PCT/ EPO3/ 03466 Va 'EZNRAQ @}F&sb,Rplﬁhﬁ(@)@ﬂae N dRzo@odEay S (OpRsoin ayhich
substituted al kil .anG¥G! 2@ d0Vdefine@ i R, HAHHORYEA YleanfgBlshdefindd for Rs,

het er oar al kyl ;
provided that

(i) nis an integer of 1 or 2; and
(i) Z is -(CHRg)m- in which m is zero; or
Vs
—C—R

\ 1

—V .
Ui Vs wherein

Q is a radical of the formula
W3 is -C(O)Rs, in which Rg, is hydroxy or optionally substituted alkoxy; or
Raa is -NR4aRsa in which Ra, and Rs, are independently hydrogen, optionally
substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyl;
R4 is hydrogen, alkyl or aryl;
Us is -(CHy),- in which ris zero or 1;
V3 is -NHC(O)CHR4,NHC(O)R;, wherein Ry, is as defined for Ry,; Ry is
hydrogen, aryl, heterocyclyl, aralkyl, heteroaralkyl, optionally substituted alkyl,
alkoxy or cycloalkyl; or
Rz is -NR4cRsp in which Ry is as defined for R4, and Rs, has a meaning as
defined for Rs, provided that
(i) nis an integer of 1 or 2; and

(i) Z is -(CHRg)y- in which m is zero;
X and Y each are CH; or
-X=Y- is sulfur;

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Preferred are the compounds of formula ID wherein



R10 is optionally substituted al kyl, cycloal kyl, aryl, heterocyclyl,

aral kyl or heteroaralkyl; g is an integer of 1 or 2; or a pharmaceutically
accept ablwogalos2sther eof ; or a prodrug derivative thereof. PCPEPHEONIed are

al so the conpounds of fornula ID wherein nis an integer of 1 or 2; Zis
-(CH2)m wherein mis zero; /W R11 @@1ts a radical of the fornula Ul V1
wherein W is aryl, heteroaryl, aral kyI or heteroaralkyl; Rl1l is

hydr ogen, al kyl or aryl; U is -C(O)- -(CH2)r in which r is zero; V, is
aryl, het eroayg;d,lsgmdronally substi t ut ed al kyl or cycloal kyl; or a

phar nmaceutically acceptable salt thereof; or a prodrug derivative thereof.
Pr eferredaah@rmogumaﬂﬁamd@t thireofiromal prodmmg\desvative thereef. 1: 7 i s -(CH2) m
wherein mis zero; / V\2 R Q is aradical of the formula U2 V2 wherein W2

s O, . ol 8 douebor RiARDa ol [ arangh FYa are | ndependent |y

hydrogen, optiona titut cycloal kyl, aryl, heterocyclyl,

aral kyl or ﬁe!sebrgmc&l kyI R' is hydrogen U2 is -(CHZ)P in which pis
zero; V2 is %HQ;,QCHNMbC(O)CRSb - NR4bC( O) NRAcRSb or - NR4bS( O) 2RSb
in which R4 and are as defined for Rdai and R5b has a neani ng as

def i nedof @ ph@mseaceutically pecaptatie sall ibaraof; os@dspdrapiderivative thefeefeof ; or a
prodrug derivative thereof. Preferred are also the conpounds of formula ID

:’\Qe;g'rg V\f) 08¢ 08284 drePHidd FBUBMPBARG of tédnul& 1D Whéreird 1S - (CH2) m wherein m
nis Zero,

sis1;

Z is -(CHy)m- in which m is zero;

Q, is -C(O)NR4aRsa, -C(O)Ry0, -C(O)OR; or -S(O)4R10 Wherein
R.a and Rs, are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, heterocyclyl, aralkyl or heteroaralkyl;
Ri1o is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or
heteroaralkyl;
q is an integer of 1 or 2;

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Preferred are also the compounds of formula ID wherein
nis an integer of 1 or 2;
Z is =(CH2)m-, -(CH2)mO(CHy),- or -(CH,)»S(CHy,),- wherein
m is zero;
ris zeroor 1;
Qq is optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Preferred are also the compounds of formula ID wherein
n is an integer of 1 or 2;
Z is -(CH2)mNRg(CH,),- wherein

Rg is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heteroaryl or acyl;
m is zero;
ris zero or 1;

Q, is optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl; or

Qy is -C(O)NR44Rsa, -C(O)R10, -C(O)OR;4o or -S(O)qR10 Wherein



Rl11 Ql is aradical of the fornmula U3 V3 wherein VB is -C(OR3,, in which
R3a is -NR4aR5a, and R4 and Rya are independently hydrogen, optionally
substi t utwo mlokys1 cycl oal kyl, aryl, heterocyclyl, aral kylPCarEP03/03466
heteroaral kyl; R11 is hydrogen; U3 is -(CH2)P in which pis zero; V3 is

- NHC( O) CHRAbNHC( O) R12 wherein R4b is af2defined for R4ai R12 is hydrogen,
aryl, heterocyclyl, aral kyl, heteroaral kyl, optionally substituted al kyl or
al koxy; or R12 is -NR4cR5b in which R4c and R5b are as defined for Rd4a and

Rya; or a phar gacgta cg ,Md%egﬁgmﬁﬁignﬂ}n obtiB?{ P EubsBifutéd ﬂkﬁdéyé%ahkgl

derivative thereGf. ticul'ar e he 1 nvention are t
conmpounds of fo@WhIhateFOQYPlylb pealkwbekheigroasaliihl es, or a pharnaceutical |y

t abl | t Rt j [ ds of
accept abl € ‘salt gl h@Bﬁ’ﬁUnall)péub%gﬂaéa}fﬂ&g, %{?H[aﬁﬁgf,'gt}ﬁ hetdt6&yeRA,-ardiRfi of OMPOUNds 0

the invention dePending on stituent's, may possess one
or nore asymrethfét@fo@éqk)érs The resulting di astereoi soners, enantioners and

geonetric |someg§s %ﬁte&@?%éﬁ@ed by the instant invention. Conpounds of
formula | nay be prepared e by cyclizing conpounds of the fornula o\~

~0 Pg~Nogaphatracesti¢ally acceptablesatheresf norryprogrugrdesivativeghergot N- prot ecti ng
group such as 4-net hoxybenzyl, 2,4- di nethoxybenzyl or

2- Ll met byl silpihivte oi89 e%B?nodo%nﬁygffb%Glatlgvﬂ'fefré]ﬁd compounds of the
formula WO 03 082841 PCT EPQ3/ 03466 -24- o\ /| --- Ns . NHo~}~ (Il11)

i/ wherein Pginasinjegrihil®j2as defined herein above, by treatnent with a

coupling ag wherdth insieReePY! carbodiinmde (DIC) or 1
-et hyl - 3- (SQQEn@'Lﬁ& am F\Opropyl )car bodii m de hydrochloride (EDCl) in the

presence a base such as triethylam ryz‘%TEA) or N nethyl -
- ci_ Ry
Q, is a radical of the formula U=V wherein
W, is aryl, heteroaryl, aralkyl or heteroaralkyl;
R11 is hydrogen, alkyi or aryl;
U, is -C(O)- or -(CHy),- in which r is zero;
V, is aryl, heteroaryl, optionally substituted alkyl or cycloalkyl;

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Preferred are also the compounds of formula ID wherein
nis1;
Z is -(CHg)m- wherein mis zero;
s
- C(— Ry
Q, is a radical of the formula U~ Ve wherein
W, is -C(O)Ra, in which Ra, is -NR4,Rsa, and Rj, and Rs, are independently
hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or
heteroaralkyl;
R4 is hydrogen;
U, is -(CHp),- in which p is zero;
V. is -NR4C(O)Rsp, -NR4,C(O)ORsp, -NR4b,C(O)NR4Rs, or -NR4y,S(O)2Rsp, in which
R4y, and R4 are as defined for Ra,, and Rg, has a meaning as defined for Rs,;

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

Preferred are also the compounds of formula 1D wherein



nor pholine (NMM in an organic solvent such as tetrahydrofuran (THF),

N, N-di net hyl - formam de (DMF) or di choronet hane (CH2Cl 2). The reacti on may
be carri e@ooatosisait he presence of an additive such as of PCT/EP03/03466

hydr oxybenzotri azole (HOBt). Conpounds of fornula 11 wherein R15 is an

al kyl group such as methyl, ethyl or t+2utyl and the |like nmay be obtai ned
anal ogously to a literature procedure described by Ducry, L.; Reinelt, S ;
Seiler, P.; D ederich, F. Helvetica Chimca. Acta 1999, 82, 2432-47.
Conpounds of fgrmula I'l wherein R15 is an al kyl group as defined herein
above may be converted to conmpounds of fornula Il wherein RL5 is hydrogen
accor di ng t o 4t-Hdddn-weherein ghisgeren the art, e.g. conpounds of formula 11
in which R15 is nethyl or ethyl can bgytreated w th an aqueous base such
as sodi um or potassi um hydroxide in An or gani ¢ sol vent such as THF,

1, 4- di oxane, nethanol (MeCH) or ef"h%'rTocfn(EtO-l) to afford conpounds of
formula Il wherein R15 is hydrogen,Uo;vscorrpounds of fornmula 11 in which
R15 is t-buty® ifdyagiealof g feamulai t h dn aci@etiith as hydrochloric acid (HC)
or trifluoroacefy ARL T AhichR.AR - i I R 7 2 or

et hyl acetate (Etaagq;o%afforcgr'?:%%pg"tﬁ%?ga'gafnd?%ﬁuﬁ?asﬁ%@\?‘hﬁgi n 5is
hydr ogen. ConmpolY#89es optipnally subpstitutaghakky; eyonpleyhand. heteneryalylaralidiarned
herei n may thenhfgroafifiensed with a variety of alcohols of the formula
HO~L3 OQXN~ L1-L2-Z -Ql'"" (IVa) R1' R2 wherein L3 is -(CHR)5- in which s is
an integer of 1RpdsBydrpgen;) 2 X and Y have neanings as defined herein; and
Rl", R2', Z' and,@l{cHgRieaaith pdze@d2, Z and Q as defined herein; or RI',
R2% Z' and QL' are groups convertible to Rli_ R2, Z and Ql, respectively,
under M t sunobuVs §03WQ<EBGE'B4M@Q(P)M wheseip Rasisiascdehiped s dbetsz Such as

triphenyl phosphhjfogei aflil, Helbtbeychi AAIRA! RALHLAIE I dptiehalg saBditGed IkyFSHt such
as THE to form conpounds of the fornula WO 03/082841 PCI/ EP03/ 0346 - 25-

\\ S /o Pg~N '®K&YXPrY N) LI-LZ-Z'-Q' OR R2 wherein L3 is -(CHRS in
which s is an int q:gs;rs AR, R:L P whictP By, dnd:Rdk-dre a8 difed 1S1RSaR@AL! NOS  as
defined herein; and R ', ‘RS , Z' an ' represent R1, ﬁi, Z and Q as
def i ned di@rRhiapNaggutically acceptable salt thereof; or a prodrug derivative thereof.

Particular embodiments of the invention are the compounds of formula | of the
working examples, or a pharmaceutically acceptable salt thereof; or a prodrug derivative
thereof.

The compounds of the invention depending on the nature of the substituents, may
possess one or more asymmetric centers. The resulting diastereocisomers, enantiomers and

geometric isomers are encompassed by the instant invention.

Compounds of formula | may be prepared e.g. by cyclizing compounds of the formula

O\\ //O

PQ\N/S\N/\”/OR15 (1)
H H

o
wherein Pg is an appropriate N-protecting group such as 4-methoxybenzyl, 2,4-
dimethoxybenzyl or 2-trimethylsilylethyl, and R,s is hydrogen to afford compounds of the
formula



R', R', Z and Q' are groups convertible to Rl, R2, Z and Q,
respectively. Alternatively, conpounds of fornula V wherein L3 is -(CHR S

i n whi ch woiog/osas4i nteger of 1 to 3; Pg, L,, L2, X and Y RraeTEP®eddsangs as
defined herein; and R', R, Z and Q' represent Rl, R2, Z and Q as
defined herein; or R', R2', Z' and Q-24are groups convertible to Rl, R2,
Z and Q, respectively, may be obtai ned by condensing a conpound of fornula
1l wherein Pg has a neaning as defined herein with an al kyl ati ng agent of
the formula Lg( N (Ma) L1-L2-%-Qb R ' R2 wherein L3 is -(CHR)g- in
which s is an integer of 1 to 3; %represents a |l eaving group, such as a
hal i de or a sul fonate, especi 8H br@m de, chlorjge, nethanesul fonate or
trifluoro- nmethanesul fonate; L,,\L2/ X and Y have 'neani ngs as defi ned

herei n; and R,', R2', Z' and Q represent Rl, R2, Z and Q as defined
herei n; or ' Z' and Q '©are groups convertlble to R, R, Z and

oy tnv%zeﬁé*ﬁ E’@?{%‘é @%%ﬁ 58 Bpnt et B AR W Bl RO sl o
1;] g; g}JIna ae!dii@zprppy,dndlsbodﬁmifder(BtG)a)rHI-éthylﬂe(ﬁedimef?glalnasomop;&)aa:jmgurasiegef :c greslm s
YooY 1 TRoBhB R fer i PhBRYehle B kRt S o fiehBlaiihs (A S iPInelmG 2le

meani ngsn@phaieki(N§) heamorgarmlsblﬁn‘t sudRPas teﬂahyﬂr@urarr @piFp e Medimithyl-R2,  Z and

%, 23 S9hEb Lo Ao e 1oL ngienoR MR AGURAPL 10,5

copper(IdreseacebfaareawWGasucbm@f@ydrbxﬁmnzmsam (HOPBYar bonate (Ce2CO3) or TEA
in an organic solvent such as THF, 1,4- dioxane or CH2ClI2 to afford

¢ .
SCT) P03 094t yBEEH! RpiuidlIEhi B K Tkl gid pchEh ot M B PRARE .
def i ned andrtig irke raayjbéelmbtalrﬁz anawgommto@Intermeprm@mwrmescméd gy BocryQLL; as
e o, 8 ielXp DiffferonF ANGkZh CifthBa0AQURB0S A BALI LR 1o L R

Z and res erhative for wherein L3 is
-(CHR) s in whi ch s is zero; Pg, L1, L2, X and Y have neani ngs as defined
herei n; and RPmpdepds offorraunld Imhereiep&eésemtalm,grm,asZiefined herein above may

be converted to compounds of formula Il wherein R;s is hydrogen according to methods well
known in the art, e.g. compounds of formula ll in which Rys is methyl or ethyl can be treated
with an aqueous base such as sodium or potassium hydroxide in an organic solvent such as
THF, 1,4-dioxane, methanol (MeOH) or ethanol (EtOH) to afford compounds of formula Il
wherein Rys is hydrogen, or compounds of formula Il in which Rys is t-butyl may be treated
with an acid such as hydrochloric acid (HCI) or trifluoroacetic acid (TFA) in an organic
solvent such as CH,ClI, or ethyl acetate (EtOAc) to afford compounds of formula Il wherein

Ris is hydrogen.

Compounds of formula Il wherein Pg has a meaning as defined herein may then be
condensed with a variety of alcohols of the formula
L
HO™ N Ky

v
I L-L-Z-Q/ el

R’ R,
wherein Lj is -(CHR)s- in which s is an integer of 1 to 3; Ly, L,, X and Y have meanings as
defined herein; and Ry, Ry, Z' and Q,’ represent Ry, R;, Z and Q, as defined herein; or Ry,
R.’, Z and Qy’ are groups convertible to R,, Rz, Z and Q;, respectively, under Mitsunobu
conditions, e.g., in the presence of reagents such as triphenylphosphine and diethyl
azodicarboxylate in an organic solvent such as THF to form compounds of the formula



and 01 as defined herein; or RI', R2', Z and Ql' are groups convertible to
Rl, R2, Z and Qli respectively, nay be obtained by reacting a conpound of
formul a IWDoslog2sei n Pg has a neaning as defined herei n wPCh/ERopaIpound of
the formula XY L1-L2-Z'-Ql' Lg2 R (Mb) R wherein Lg2 represents a

| eavi ng group such as halide or triflu@b6enethanesul fonate, preferably
fluoride or chloride; L1, L2, X and Y have neani ngs as defined herein; and
R1', R, Z and Ql' represent Rl, R2, Z and 01 as defined herein; or Rl
R2', Z' and QL' are groups cnnvertible to RL, R2, Z and Ql, respectively,
usi ng conditions well know i nNgffe art or using methods described herein or
nodi fications thereof, e.S?Twé'c fornula III may be first

treated with a base such as %_ZQCB i t hilm or pot assi um
bis(trimethylsilyl)amde in i nert

n| b ol vent such as THE or

1, 4-dioxane followed by reaction w i apgorrpound of formula VIb at a
terrperature ranging fromroomtenperafure (RT) to 110C. Conpounds of

f or mul a wherdiniLgis(CHR)sLihiwHich s isTn itegedofv tod; @gregib, r)gandiS’ @b inmemhingger ei n;

R o SieSnedRh Py B 5800y roreient .7l o B SR e o

respectlmelaé,, Zna:)daeam@gmp$ed1ueﬁnble:mpmaplsand0t,hespﬁevtm*elya \\ S ii ~~ H
L3 1 Y (l') ~j--"L,-L2-Z-Q' ORL R2 by renoval of the N-protecting

roup accordi nQ h ard r.ti cuI ar _when
B0 1S 2 et nlitySl: SRS oL SRR LGSR Gi6ReY RS eR e he
pr Fsencmfdftoa Pgilal 51X amnic\?ham mahrhlaglj amﬁefmedehetmmt and By', !, & ad Qgini C
sol vent 3/ 0828 P EP - r Et OAc, or..
Creat medRP RPN ink 6t ke SQMPBRETS N B fantcnsity &ff 9B Son ik,
pr ef er abi,yRp,r1Z amtEQprres;mcu‘&elpﬁnaajmmﬂamedby sordenamgta- dmnrngdudd metdnmbmi Ilane or
triethyl |Ian arti en i S . 2:trimet Iet group

: vs?] qs eaa'agﬂ ing, a% ﬁe gged heetr? 0 witF tﬂ an-alKylating agent’o f%h brmuly’

using a
L X
| Y (Vi)
Lt‘Lz'Z'Q1

R, R,
wherein Lj is -(CHR),- in which s is an integer of 1 to 3; Lg, represents a leaving group, such
as a halide or a sulfonate, especially bromide, chloride, methanesulfonate or trifluoro-
methanesulfonate; L,, L,, X and Y have meanings as defined herein; and Ry, Ry, Z' and Q,’
represent Ry, R, Z and Q, as defined herein; or Ry, Ry, Z’ and Q,’ are groups convertible to
Ry, Rz, Z and Qq, in the presence of a base such as 1,8-diazabicyclo[5,4,0]-undec-7-ene
(DBU) in an inert solvent such as CH,Cl,, THF or DMF to afford compounds of formula V.

Compounds of formula Il wherein Pg has a meaning as defined herein may also be
coupled with a variety of boronic acids of the formula

X/Y L,-L-Z2-Q;
HO\
B N R,
/ (Ivb)
HO
R,

wherein L,, L,, X and Y have meanings as defined herein; and R,’, Ry, Z’ and Q,’ represent
R,, Rz, Z and Q, as defined herein; or Ry, R2’, Z and Q' are groups convertible to R;, Ry, Z
and Q,, respectively, in the presence of a copper catalyst such as copper(ll) acetate and a
base such as cesium(ll) carbonate (Ce,CO;) or TEA in an organic solvent such as THF, 1,4-
dioxane or CH,ClI, to afford compounds of the formula V wherein wherein L; is -(CHR),- in



but yl ammoni unf | uoride in an organic solvent such as THE or 1, 4-dioxane. In
addi tion, conpounds of fornmula |I' wherein L1, L2i L3, X and Y have neani ngs
as definwodmesmun;, and RLl', R2', Z' and QL' represent Rl PCREPIZOBGE QL as
defined herein; or Rl R2', Z' and QL' are groups convertible to Rl, R2,
Z and Q1, respectlvely, may be prepared6by condensing conpounds of the
formula QY L,-L.2-Z-Q1' HR/7/5 N11.1 L3 R2 (M) R' wherein R15 is an
al kyl group as defined hereln and L1, L2, L3i X, Y, RI', R', Z' and Q'

have NBHKEHGR Rfo; @afa; Ned X ahd fraHave Inaednmgs\aetd@f.ﬁecsnéréwraud: Rqrhhprz'%ad@al og

of theforrrula CLS(O VIII wher ydro
al koxycdPR/ERgN FyulBn V\,egr'%{ﬁi?lor E“zt? (ﬂypgq gwps convertible to

et hoxycephpg%ﬂand@htrbgpe@fmnce of a base such as TEA or NMMin an organic
sol vent suc as acetonitrile (MeCN), CH2CI2 or THE to form corrpounds of

the f | 6 NH - L3\ R,
hher o n RiE. Mmatialy. Sompoprds i tafadie ieeRdan 1G5 ks TERER 8 FIPTG:  and

Rl', R2'L,, &, Xaind Y Kdve m@fwﬁdmed Réieirf aR0 R, DR, dief QP eshrent RN RHEZ R1',

", rou o to Rl, R2, d spect 1 vel
Corrpound’é‘gg? %lso‘?ei‘ﬂ?%ﬂ‘?fef Oméré gcﬁsarQIQE%Wc‘?Pﬁ?msﬁg H'% 'B?e%c%\daé’med )l;y
reacti ngeﬁfdcw&y?lﬂhéyfbé’d)btalﬁéﬁMﬂ?ﬁcﬁng\fatcbnfpb@ncﬁﬂﬁbﬁﬁflaiﬁ'l ®halefiob®had & an

or gani ¢ sol yent 2Cl 2. 0 THF rrpounds of formula VI may
be pr epe{P%ﬂP"&?%éeL# ?ﬁSEFé“WB%IPCQH@\RH"q ﬂ{tf‘ @ or according to nethods
descri bed herein or nodifications theneofz-0¢. g., according to the nethod
descri bed by Tohru Fukuyama et. . Tet Lett. 1997, 38 (33), 5831-34; or
by reacting amnes of the fag B/ 082841 PCT/ EP03/ 03466 -28- X-,Y
LI-L2-Z' - Q1" (VIb)

R,'

wherein Lg, represents a leaving group such as halide or trifluoromethanesulfonate,
preferably fluoride or chloride; Ly, L,, X and Y have meanings as defined herein; and Ry’, Ry,
Z and Qy’ represent R, R, Z and Q, as defined herein; or Ry’, Ry, Z’ and Qy’ are groups
convertible to Ry, Rp, Z and Q, respectively, using conditions well know in the art or using
methods described herein or modifications thereof, e.g., a compound of formula Ill may be
first treated with a base such as Ce,CO3, or sodium, lithium or potassium
bis(trimethylsilyl)amide in an inert organic solvent such as THF or 1,4-dioxane followed by
reaction with a compound of formula VIb at a temperature ranging from room temperature
(RT) to 110°C.

Compounds of formula V wherein Pg, L, L, L3, X and Y have meanings as defined
herein; and Ry, Ry, Z' and Q,’ represent Ry, R;, Z and Q, as defined herein; or Ry, Ry, Z'
and Q" are groups convertible to R4, R,, Z and Q,, respectively, may be converted to
compounds of the formula

O\\ //O

VL N2
L,Z-Q;

R’ R,
by removal of the N-protecting group according to methods well known in the art, e.g. in

particular when Pg is 4-methoxybenzyl or 2,4-dimethoxybenzyl group using hydrogen in the
presence of a catalyst such as palladium on carbon in a polar organic solvent such as MeOH



H2N~ RZ M R1' wherein L1li L2, L3, X and Y have neani ngs as defi ned
herein; and R1', R2', Z' and QL' represent RlL, R2, Z and 01 as defined
herei n; owORYog28RR' , Z' and QL' are groups convertibl e t oPCREPIFR346&Z and
QL, respectively, with an acetate of the formula Lgl-CH2-C(O -0 R15 (XI)
wherein Lgl and R15 have neani ngs as dé&fined herein, in the presence of a
base such as TEA or NMMin an inert solvent such as THE or 1, 4-di oxane.
Am nes of formula X may be obtai ned according to nmethods well known in the
art, e.gyrEt@Ac dﬁ%gweaﬁﬁbmwﬁ@ﬁ 4ot QUeh aAPIHA Bainl Stharks BbIvEHRIsLegs BH,8946236,
V\D’9946244 46268, WY 0119830, WO 0119831, WO 0204458 and WO 204459,
or using™® fakablyda dhefreseriosed apadditive swch ?ﬁat‘@@ﬂﬁﬂ%@"s‘@ﬂe RbtietyIsiane A5 in

t her eof pakROBRPUAES PRfis éqrrﬁyﬂh@sw@m@mﬁnﬁ@a fildridelrdagént such aétri-have

meani ngs as defined herein represent Rl, R2, Z and
QL as déviiRsMmeripefiveridgin anorgare solvent speh asiHF 9F &.4IBXARe- convertible to
Rl, R2i Z and Ql, respectively; and R16 is al koxycarbonyl, may be

converted tn §§wmmu BdﬁlpguncfsQﬂ Hdruld wa@ﬁérrﬂ,n LBl.@ X an@ydfaog%aam@%dl ng to
met hods known in the art, or using nmethods described herein,

modi f i c&efirassheraiey %‘4 Ry iy Z and W@BFﬁ?E”Wh For 7814 Qi g8 dgtined h?%sor Ry,
t - but oxygarbamyh, ré?é/gmpé b@:weaiblywotm #), aﬁh@mu@gpeoaselgf Eﬁa Iﬁbeér‘épgfed'bzle
is

organi ¢ solvent such as CH2CL2, or corrpounds of fornula wherein
2-tri mPHW%SIWIWQ%?fHBﬁW'% be treated with a fl uor| de reagent such
as tetra-n- butyl ammoni unflugide in @n— gapza,sol vent such as THE or

1, 4-di oxane to afford conpounds HOf f a | X wherein R16 is hydrogen.

Al ternatively, conpounds @ l\qi ré¢n R15, L1, L2, L3, X and Y
have nmeani ngs as defined herein; ' IR Z and W' represent Rli R2, Z
and QL as defined herein; or RI', R, Z'"and QL' are groups converti bI e
to Rl, Raerehn P{rg%gﬁall{yﬁér@@ﬁhb\ﬂ@hﬂed Ht'?én ml B,, wk GYHY, RTRY 4 QPhavded by
first condensing am nés formul a ulfamde in  an aqueous sol ution

and in m@nmgé%rv@wﬁfoaf%w@ ls YR wlfngmh'%ld@@ns@ﬁé{f@e( fREpiteR) at  an
el evated tenperature, preferably at the boiling point of the solution, to
afford conpounds of the fornmul a A@Qdyde841 PCT/(E0O3/ 03466 -29 Y

L1-L2-T-Q1'  HH2Os, N~ L3 R2 (XIl) RI
wRerein Ry is hydrogen or alkoxycarbonyl such as t-butoxycarbonyl or 2-trimethylsilyl-

ethoxycarbonyl, in the presence of a base such as TEA or NMM in an organic solvent such

as acetonitrile (MeCN), CH,ClI, or THF to form compounds of the formula
H16

O

|
_NH

Yo Ll Z-Q;

R,

e
'

Ox

R150/u\/

wherein Rs, Rye, Ls, L2, L3, X and Y have meanings as defined herein; and Ry, R2’, Z’' and

Zz—Ww

Q4 represent Ry, Rp, Z and Q, as defined herein; or Ry, Ry, Z’ and Qy’ are groups
convertible to Ry, Ry, Z and Qy, respectively.

Compounds of formula VIIlI wherein Ry¢ is alkoxycarbonyl may be obtained by
reacting chlorosulfonyl isocyanate with the appropriate alcohol in an organic solvent such as
MeCN, CH.Cl, or THF.

Compounds of formula VIl may be prepared using methods well known in the art or
according to methods described herein or modifications thereof, e.g., according to the
method described by Tohru Fukuyama et. al., Tet. Lett. 1997, 38 (33), 5831-34; or by

reacting amines of the formula



wherein L1, L2, L3, X and Y have neanings as defined herein; and Rl', R2',
Z and QL' represent RlL, R2, Z and 01 as defined herein; or Rl', R, Z
and QL' awe ogisasps convertible to Rl, R2i Z and Ql, resp@ctuipred/gi46Conpound
of formula XIl may then be converted to conpound of fornmula I X in which
R16 is hydrogen by the reaction with a@8tates of formula XI in the
presence of a base such as sodiumhydride in an inert solvent such as THE
or DMF. Conpounds of formula I X wherein R15, R16, L1, L2, L3, X and Y have
meani ngs as defined herein; and R1', L,-L-z-apd QL' represent Rl, R2, Z
and QL as defined herein; or Rl', and QL' are groups convert| bI e
to Rl, R2, Z and Ql, respectivébin BLlized &b form conpounds of
formula |I' using nethods and conditions |l known in the art, or as

il ustrated herel nin the Exanples, or nd¥ifications thereof. In a

P ephr o MerdRE it Tk o v g RS SR RS B OB By e
o0 Ri Mmasmtmwazdi&armmf@ defined hiehgirg\dx R, '3 R, Zirarldgair\llsre?(d:olu?s v)bgn\\//emglegn;_l 1
on N B geT GO, vin Bn deodBORB AR ' 2500 X1

N-derivati zing agent R2 / 3 NA ( ~N 0=l P9 ~N-~ Pg 0 XVI
XVI | WO 03/082841 PCT/ EPos%s%%%b@g%%’b Wi

wherein Lg, and R;s have meanings as defined herein, in the presence of a base such as

TEA or NMM in an inert solvent such as THF or 1,4-dioxane.

Amines of formula X may be obtained according to methods well known in the art, e.g,
as described in PCT Patent Application Publications W0/9946236, W0/9946244,
WO0/9946268, WO/0119830, WO/0119831, WO/0204458 and WO/0204459, or using
methods described herein in the Examples, or modifications thereof.

Compounds of formula IX wherein Rys, Ly, Ly, L3, X and Y have meanings as defined
herein; Ry’, R2, Z’ and Qy’ represent R,, R, Z and Q, as defined herein; or Ry, Ry’, Z' and
Qy’ are groups convertible to R,, Ry, Z and Q, respectively; and Ry¢ is alkoxycarbonyl, may
be converted to compounds of formula IX wherein Ry is hydrogen according to methods
known in the art, or using methods described herein, or modifications thereof, e.g.,
compounds of formula IX wherein Ry¢ is t-butoxycarbonyl may be treated with an acid such
as TFA, neat or in an organic solvent such as CH,Cl,, or compounds of formula IX wherein
Rig is 2-trimethylsilylethoxycarbonyl may be treated with a fluoride reagent such as tetra-n-
butylammoniumfluoride in an organic solvent such as THF or 1,4-dioxane to afford
compounds of formula IX wherein Ry¢ is hydrogen.

Alternatively, compounds of formula IX wherein Rys, L4, Lo, L3, X and Y have
meanings as defined herein; Ry’, Ry’, Z' and Q;’ represent Ry, Rz, Z and Q, as defined
herein; or Ry, R2’, Z’ and Q' are groups convertible to Ry, R,, Z and Qy, respectively; and
Ris is hydrogen, may be obtained by first condensing amines of formula X with sulfamide in
an aqueous solution and in the presence of a base such as sodium bicarbonate (NaHCQ3) at
an elevated temperature, preferably at the boiling point of the solution, to afford compounds
of the formula



iN~N/ 4a ~-NOR7 OHR'" NR'" N Rea Rsa R Coupling / R Deprotection
R RZO/LSR OR2 /L3 II'"'NII"'NII,N I NPgNF-NO= 9 XVIIl XIXO
Conmpoundswofo3fsasmul a Xl 11 wherein RL, R2 and L3 have neaniPogEPayoxed i ned
herein, may be reacted with al cohols of the fornula Pg-OH wherein Pg is a
N-protecting group as defined herein;2%nder Mtsunobu conditions, e.g., in
the presence of triphenyl phoshine and diethyl azodi carboxylate and an
organi ¢ solvent such as THF, to afford conpounds of fornula X V.

Al ternatively, conpounds of fornula LMByz-a¢ converted to compounds of
formula XIV by treatnent with gp al i ng agent of the formula Pg-Lg, in
which Pg and Lg, have rre&'ﬁh'\rgg—é"eté .herein, Xim the presence of a
base such as DBU in an inerg”sgl vént ~Such as CH2Cl 2, THE or DWF. The
subsequent reaction between conpounds offformula XIV and the or ganozi nc

t I 0t . l-adi tal yst
uch as "Ly BE 5K RhE Y bVe shdhrdi &Y ERAEF RerBl; A FRS R Bodi D o e
| i gand seprésent Ry .tR4, Zaindlhassigiinad hiereinwior Bi'gBsli € andl Q4 ate graups eanvBibletto f or m

conmpoun f Sf.ormll ; ed with an
acid sugﬁ’ 'g?s Zlaé/g@l‘o%r rr%t\llvglyt' he {émgétogi%/r@glﬁ%ﬂr'ly %b%ﬁ%?%ﬁhégg%p. The

resul ti egmpountkef foronulaty ih which Bisds hydrbgen byhthegefctioavdth adetaies effotradaXit h a
N-deri vat i S i i j f 1 i~Cc aci d,
% chi or B bPieRsREEEH & b3UE e ¥batih hiHE HF el iduEie S BHORBMES 201 %,
base such as TEA, diisopropylethylamne or NMMin an inert solvent such as
MeCN, CH2Cl 2 Compeunds affisrmula D6 whatein BenBoeuka 2,45, X anehYl ravEvnganiggsasin R' i s
-C(O Reh.sis ( ) =530 &R i : 4c and
R5b hav gefﬁ%ee%l%g@’s%sd 'é‘e’f'%gﬂgéﬁgrégi '%{”e‘?ﬁ'g' Fl%)’e ﬁ%’y a%dstésrggg%rg'yﬁt rﬁee“%"e}géej’ Aﬁé moved,
e.g., b&’cét@@ﬂgi’ermgr@m@mrwﬁ tothh, Re.fAoant Qarrpepegtively.sande aytlizedtorul a

XVIT -W.?St?hlpédrﬁ}%uﬂé% ?‘f‘foﬁ‘ﬁ&lg\f’aﬁsﬁ‘& rﬁ&ﬁkﬁé@gorﬁtgﬁag@%%% iir?%hﬁccf-rtdop s fornula

XVI I am nes e for F es of fornula XX
wher ei niliRgizatan HeRjrainibe Examples .y snedificatiens theteoher ei n.  Fi nal |y, treat ment
with TFA affords conmpounds of fornmula I". In the processes cited herein,

activated der) i : i I~ds f [,
i ncl ude aci E{%:ﬁ?’(tt)llr?l;{'5'Z%'ﬂg%dr;@ﬁlhgggﬁ%ﬁéé@loﬁbﬁﬁ%%n’anFoEe f'?nél,n Iy%%‘?%gg{ea?ﬁer
al kyl as illustrated in Scheme |.
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esters, and activated esters thereof, and adducts formed wth coupling
agents such as EDCI, DIC,

O (1, 2- diWwpdBwosB4DX0- 1- pyridyl)-N, N, N , N -t et ranet hyl ur oniPGFIEP03/03466

tetrafl uoroborate and the WO 03/082841 PCT/ EPO3/ 03466 -31 |ike. M xed
anhydrides are preferably such frompt8@tic acid, or |ower alkyl hem esters
of carbonic acids, such as ethyl or isobutyl anal ogs. Activated esters

i nclude, for exanple, succinimdo, phthalimdo or 4-nitrophenyl esters.
The reaction of an activated derivatiwe gf a carboxylic acid, g.¢., those
of formulaMXVIll, with an amine naj{l_bdl cafried out in the _pt esgn of a
base sucR7asYTER" dii sopropyl et it a fneNop, NW in an inerfuso ~ guch as
CH2Cl 2, DWVF -R,Car boxyl i c aci ds} 5”,; hosg.fiechicr Mul a
converted to t act _CatPEY deri vat i Ui ng—ei describ

nodi ficati onsg of or using neth | known in the art.

enbodi ment of t h§ 'ynvention, corrpound§ formula | may be prep%rﬁd/ S
illustrated inoSgh 1. Scheme Il 0o O _N O Raa OCHZPh ks 01 Rl
1. Pd/C, H2 O R5&\§grot ection 11 2. ling R2 0 /~3 R2 o o= sy"
11-N ~N~ | PgPN P9 XVI XX 0 Q HFIN , Raa IO R4b N O R4 /"aV\ Rya N

NRL 112 Rs2 1. Coupling 0 RX"®&2 03 2. Deprotection R L
Compounds of formula Xlll wherein R,, R, and L; have meanings as defined herein,

may be reacted with alcohols of the formula Pg-OH wherein Pg is a N-protecting group as
defined herein, under Mitsunobu conditions, e.g., in the presence of triphenylphoshine and
diethyl azodicarboxylate and an organic solvent such as THF, to afford compounds of
formula XIV. Alternatively, compounds of formula XIll may be converted to compounds of
formula XIV by treatment with an alkylating agent of the formula Pg-Lg, in which Pg and Lg,
have meanings as defined herein, in the presence of a base such as DBU in an inert solvent
such as CH,Cl,, THF or DMF. The subsequent reaction between compounds of formula XIV
and the organozinc reagent XV may be carried out in the presence of palladium(0) catalyst
such as tris(dibenzylideneacetone)-dipalladiurh(O) acetate and a phosphine ligand such as
tritolylphosphine in an organic solvent such as DMF to form compounds of formula XVI.
Compounds of formula XVI may be treated with an acid such as TFA to remove the t-
butoxycarbonyl protecting group. The resulting amines, or acid addition salts thereof, are
then reacted with a N-derivatizing agent, such as an activated derivative of a carboxylic acid,
a chloroformate, an isocyanate or a sulfonyl chloride, in the presence of a base such as
TEA, diisopropylethylamine or NMM in an inert solvent such as MeCN, CH,Cl,, DMF or THF
to obtain compounds of formula XVII wherein Ry; is -C(O)Rsp, -C(O)ORsy, -C(O)NR4Rs, or
-S(0).Rsy, respectively, and Ry and Rs, have meanings as defined herein. The benzyl ester
may then be removed, e.g., by catalytic hydrogenation, to afford carboxylic acids of formula
XVIll. Coupling of an activated derivative of a carboxylic acid of formula XVIII with amines of
the formula HNR4,Rs, yields amides of formula XIX wherein R4, and Rs, have meanings as
defined herein. Finally, treatment with TFA affords compounds of formula I”.

In the processes cited herein, activated derivatives of carboxylic acids, e.g., those of
formula XVIIl, include acid chlorides, bromides and fluorides, mixed anhydrides, lower alkyl
esters, and activated esters thereof, and adducts formed with coupling agents such as EDCI,
DIC, O-(1,2-dihydro-2-oxo-1-pyridyl)-N,N,N’,N’-tetramethyluronium tetrafluoroborate and the



2/ 3 Os ~NIl.-N I -~ NGS Pg" H XXI 0O 1"" o Yet in another
enbodi nent of the invention, conpounds of fornmula | nay be prepared as

il lustratwo wnsBahene [11. Scherme |11 WD 03/ 082841 PCT/ EP@EMTOPIHE3466 32
Pg-OH 0 *0O M sunobu reaction HN--sBromnation HN S\. or o~ O P9-Lg,, base
Br XXII XXIlII Pg O\ ~0 Pg\ O\ *0 NBBYN/ \ 1. COgas NHSN/ \ 0 _ |
Pd( PPh3) 2Cl 2, base o pH Br 2. Reduction Br XXIV XX¥ 0 0 \\ .51-0 Pg'

\\ i0 HNs NS\INLg 1. Q-(CH2),-SH, base N- S (CH)rO ~1 Br Br 2.

Depr ot egkd, Om,xzaﬁAhhycmaaaaw&%f@ébw @néwirémmahc &Y, Sraower Ry heghidsters gfrpounds
of formula XX I| the treatnment wt brom nati ng_agent, e.g di br ono

i socyanGaibenig&cigs, $thﬁ§ &3 2hisebutyl Qf@r‘ﬂgs Agtivated esipes '8?'“46 JQH?W
Conpounq,ﬁc&rﬁ.midar PBHthalinfigb lob 4THRYopHRAN dafors erBé Rshorbr 6f ANactRbeaRlivafveldia

formul a % wherein Pg is a suitable N-protecting group as defined
her ei n, carboxylic acid, e.g., those of formula XVIIl, with an amine may be"carried out in the

presence of a base such as TEA, diisopropylethylamine or NMM in an inert solvent such as
CH,CI,, DMF or THF. Carboxylic acids, e.g. those of formula XVIII, can be converted to their
activated derivatives using methods described herein or modifications thereof or using
methods well known in the art;

In another embodiment of the invention, compounds of formula | may be prepared as
ilustrated in Scheme Il.

Scheme li
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Yet in another embodiment of the invention, compounds of formula | may be
prepared as illustrated in Scheme llI.

Scheme Il



under M tsunobu conditions, e.g., in the presence of triphenyl phoshine and
di ethyl azodi carboxylate in an organic solvent such as THE to afford
conpoundswofosfosasaul a XXI'V. Alternatively, conpounds of f®CTHPa3XMbé | may
be converted to conpounds of fornmula XXIV by treatnent with an al kyl ating
agent of the formula Pg-Lg, in which Pg2has neanings as defined herein and
Lg, represents a |l eaving group such as defined herein, in the presence of

a base such as DBU in an inert solvent such as CH2Cl 2, THE or DMF. The
subsequent reaction with carbon nonoxide gas (CO int #presence of a
paIIadlun1cataIyst such as bis(triphen§&ghosh|ne)paMk but84clidn) chl ori de

and a base sucm)aSO > 9¢ |g,o§,matgr,gannm Ssol such asobMF, followed by
treatment withja / Qg agert—sech agd_spdi N prO‘hy'deE‘—or’sodl um

cyanobor ohydry I n ar ert sol vent guch as /THE af f oPgitg,atlasohol s of

fornmul a XXV. Conmpounds of formula XXV may b& converted to conpounds of
formula XXVl wherein Lg' represents a |eaving group as defined herein for
Lg,, using net hods*¥kl | known in the art. @Hrrpounds of forrmula XXVI nay be
reacted with thiols of the fornmula QL-(CH2)r WO 03/082841 PCT/ EP03/ 03466
-33 SH V\,mgrer 4 is, e.g., zero or 1, and Q, i S\ @tlonally substituted

al kyl , cycl‘maF\T(yI yl on.chedser ocycl yl in nhé\ pr ce of base such as
Ce2CB in N sol verdgepHg e, aasdPM-.  Th syl fides may then
be deprotetted by)Fedt e o e ch a At ord conpounds of
formula 1"". InBstarting goypoysds and internedi atees which are converted to
the conpounds of the invention in a manner described herein, functional
groups present xxpuch as am no, thiol, carboxyl, »w hydroxy groups, are

optionally protected by conventional protecting gr Qups that are common in
preparative grganic chem stry. Protected am no, thl\0|,o car boxyl, and

hydr oxyl grolps® are those that can be converted uund’ ¢ m condl t| ons into
free am no hl‘g rboxyl ®Ad(Chyaskase groups
¥d or—other—undestmed si reac S takl ﬁg pI ace.

f ramewor k
The pur poge of i roduci ng pz.oe@a@édisng gr oups i s to profect the functional
groups from un esired reactions with reaction conponent s under the
conditions usedq for carrying out a desired chem cal t'ransformation. The
need and choi cé&XY protecting groups for a particular reaction is known to
those skilled in the art and depends on the nature of the functional group
to be prot e EoaopngaRidREmMuly XKl gnaybs ernvgrtedtp, camrounds phiormulaget!lipy thind

stabi I'i tpsaflent Win arm&%u{.ﬁ%%em § dibhsing 14B8Ydriuke a&.dl K &g&ﬁ.c ah\derithe
reaction conditions nown protectin ups that neef these

condi t i 6Heh ahHHE re 4- ¢'man@d&qmrmnaﬁaf for@ﬁé&%l" ey trrsbe ressted wilrarexanpl e,

I N M OMaRonolff HefrBirhig PELOHRherdIn Q’ggé‘ﬁ IsGitdde NLtbe¥ting grolis BY Befii&itforeihOndon,

New York (1973); and G e€ene and Wif's, "Protective Goups in
under Mitsunobu conditions, e.g., in the presence of triphenylphoshine and diethyl

azodicarboxylate in an organic solvent such as THF to afford compounds of formula XXIV.
Alternatively, compounds of formula XXl may be converted to compounds of formula XXIV
by treatment with an alkylating agent of the formula Pg-Lg, in which Pg has meanings as
defined herein and Lg, represents a leaving group such as defined herein, in the presence of
a base such as DBU in an inert solvent such as CH,Cl,, THF or DMF. The subsequent
reaction with carbon monoxide gas (CO) in the presence of a palladium catalyst such as
bis(triphenylphoshine)palladium(ll) chloride and a base such as NaHCO; in an organic
solvent such as DMF, followed by treatment with a reducing agent such as sodium
borohydride, or sodium cyanoborohydride in an inert solvent such as THF affords alcohols of
formula XXV. Compounds of formula XXV may be converted to compounds of formula XXVI
wherein Lg’ represents a leaving group as defined herein for Lg;, using methods well known
in the art. Compounds of formula XXVI may be reacted with thiols of the formula Q,-(CH,),-



Organi ¢ Synthesis", John Wley and Sons, Inc, New York (1999). The above
mentioned reactions are carried out according to standard nethods, in the
presence W oabsmsuce of diluent, preferably such as are i n@CU/HP03/03366
reagents and are solvents thereof, of catalysts, condensing or said other
agents respectively and/or inert atnosPBeres, at |ow tenperatures, room
tenperature or elevated tenperatures (preferably at or near the boiling
poi nt of the solvents used), and at atnospheric or super-atnospheric

pressur &H whereirdr i8f &Y, 26rosdt! 1V B8R &, .§@;§tehwsmb§ndteaw i9BoaRAdak| Gns are
set forth in the a pended illustrative | es. The invention further

i ncl udedCIRIGEKENS iinHte REpSanGe ohpassasiich pﬁs&%gg)eén an Arapnicaevant syeheas DMEdi at e

product Thtrasumiiy sultdesanay theRee depRi&Md btreRRneRitP had sUEadRER RS affoand
the remaining steps are carried out, or 1n which the starting materials

are for SRENPPHNS @fformiRF " WO 03/ 082841 PCT/ EPO3/ 03466 -34 the reaction
conditions, or in which the reaction conponents are used in the form of

their salts |9etafitig compdorings!akd RdriRERAGS wIFSHBRWIATeRd tbhe b&ﬁﬁéﬁdd@,rbfand
i nter medl ates can al so be converted into each other according to nethods

gener al P k¥SHPNRA reaMerAgsaRgd Retedh fyncliend! graupe oressnhisycihas aming, fieli ng
mat er i alcarboxit andRgtrakyesroapy] ary &ﬁ%ﬁéﬁ;ﬁprofééfedtﬁ}%dnv&ﬂi&%ﬂﬁb%@n @%Qﬁé‘d' ng on

the choice of starting materials and net hods, 't he new congoun be in
g

the for thal@r&AAMBEON{HErepaedivepiganicahemistyy Ripteeigd @ning, dhi fca"?%‘b" éR‘érrpI e,

as  subsiamkyidrbupsute @hceequcéh Be(cohveritid dridePflid cEMIBIS intBREdeG@hind FROET S
(antipodes), racemates, m xtures thereof. The aforesai d possible

i somer s CBoXYhanghyEroxylgr %‘dﬂs withouhdhermelesuiar framewarkeReigs depireyedpfatharon. Any

resul ti pededivedwidRsreattidne @MBiPplaed) be separated on the basis of the physico-
chem cal differences of the constituents, into the pure georretrl c or

optical isogers diastereoisoners, racemates, for exa
chr omat ogr agﬁﬁ PHFRPSE© Wfaqu'%afofecemgf%ﬁ IS, 1QAretRct tﬁﬁ%ﬂ‘-’@%ﬁﬁ'ﬁ%ﬁ*@é’e mat es

of fi nalunpesddabactivhs with @s4086h BéABofetts ifder BsdtorRfliohs tiSed 1o caPRhd 6at a
anti podes b ovvn met separation of the diastereoisoneric

salts CReF e"am'geﬂgfafmtpﬁ 39?9&&?9@ fehoige pf RretestngIowkPs i @ pagtiylar

| i ber at Iréé]:tlbﬁl% mwnqaltﬂxdeeas«mwm tha @l RpeRESHIEtheGERAY! @dthebeﬁ'ct%élboxyl ic
acid internediates can thus be resolved into their optical antipodes e.g.

by fracOlYIRdP berRrategerl '%’t“?’ﬁ!hQ’SFPUPm'BP grOL(paPﬁﬁathﬁéﬂwynuwemﬁtawx@f the

ci nchoningigtile 6f VtiPIeR@bstALEN isE paldhd@ il REctichRdARIbAE
dehydr oabi etyI am ne, brucine or st rychnl ne)-salts. Racem c products can

al so be res d by chiral chronmato
9Vel|ekn0\AX\ protect?ng groupsnﬁat r% tngse con%mons and their introduction and

removal are described, for example, in McOmie, "Protective Groups in Organic Chemistry",
Plenum Press, London, New York (1973); and Greene and Wuts, "Protective Groups in
Organic Synthesis", John Wiley and Sons, Inc, New York (1999).

The above mentioned reactions are carried out according to standard methods, in the
presence or absence of diluent, preferably such as are inert to the reagents and are solvents
thereof, of catalysts, condensing or said other agents respectively and/or inert atmospheres,
at low temperatures, room temperature or elevated temperatures (preferably at or near the
boiling point of the solvents used), and at atmospheric or super-atmospheric pressure. The
preferred solvents, catalysts and reaction conditions are set forth in the appended illustrative
Examples.

The invention further includes any variant of the present processes, in which an inter-
mediate product obtainable at any stage thereof is used as starting material and the
remaining steps are carried out, or in which the starting materials are formed in situ under



hi gh pressure liquid chromatography using a chiral adsorbent. Finally,
conpounds of the invention are either obtained in the free form as a salt
t her eof iWOgals28Dr m ng groups are present or as prodrug GETBPal/N3M66
thereof . NH group of the 1,1-dioxo-1,2,5-thiadiazolidin-3-one noiety, nmay
be converted into salts with pharmaceugically acceptabl e bases. Salts may
be formed using conventional nethods, advantageously in the presence of an
et hereal or al coholic solvent, such as a |ower al kanol. Fromthe solutions

of the latter, the salts may b recipitated wth_ethers. . e.g.: 03/ 082841
e Epodit sstion S§adifiris, s vevee Feasdian BpRBotsns e s T i PLai ne o

t he fr eesaltowpoptivafly pyretantipddesnt wi th acids. These or other salts can al so
be used for purification of the conpounds obtai ned. Conpounds of the

i nvention haying basi r. . can b ony. d i I Ay | ts,
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rel at i onslebplingetowrethoddgerfarally knowpgends., t he prodrug derivatives and the
conpounds in the formof their salts, whenever a conpound is referred to in
this conte a nrodr jvsati v . ndj '
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ci r cunstfanthes marhdaatwepounds, including their salts, can al so be obtained
in the formof their hydrates, or include other solvents used for their
crystallizat : r L6 At g GRATERsd L i i ntion
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i : f . .of, . Lo i d with
PTrace. SubSGRRS A6 Beoftblic (6 of (i [EeiheiE Brill RS (4 BBBge A RBEMAET
condi t i osrgnixiuned theeeof.Tdwl dforesaid ipossible dscsars o mixdurestheeafzae within thg ucose

i ntoler i I1itus, hypertension and ischem c di seases of the
| ar ge aﬁgﬁg%ﬁ%ﬁﬁ%e%ggnt\%'ssel s. The compounds of the present invention nay
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accept abhereghrobtaies with an optically active acid or base, and liberating the optically active
acidic or basic compound. The carboxylic acid intermediates can thus be resolved into their
optical antipodes e.g. by fractional crystallization of d- or I-(alpha-methylbenzylamine,
cinchonidine, cinchonine, quinine, quinidine, ephedrine, dehydroabietylamine, brucine or
strychnine)-salts. Racemic products can also be resolved by chiral chromatography, e.g.

high pressure liquid chromatography using a chiral adsorbent.

Finally, compounds of the invention are either obtained in the free form, as a salt
thereof if salt forming groups are present or as prodrug derivatives thereof.

NH group of the 1,1-dioxo-1,2,5-thiadiazolidin-3-one moiety, may be converted into
salts with pharmaceutically acceptable bases. Salts may be formed using conventional
methods, advantageously in the presence of an ethereal or alcoholic solvent, such as a
lower alkanol. From the solutions of the latter, the salts may be precipitated with ethers, e.g.



The pharnmacol ogi cally active conpounds of the invention are useful in the
manuf acture of pharmaceutical conpositions conprising a therapeutically
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03/ 082841 PCT/ EP03/ 03466 -36 cellulose and/or glycine; b) lubricants, e.g.
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i nhi bitors, alpha-glucosidase
pancreatitis, adipose cell tumors and carcinomas such as liposarcoma, dyslipidemia, and

other disorders where insulin resistance is indicated. In addition, the compounds of the
present invention may be employed to treat or prevent cancer, osteoporosis,
neurodegenerative and infectious diseases, and diseases involving inflammation and the
immune system. The said pharmaceutical compositions comprise a therapeutically effective
amount of a pharmacologically active compound of the instant invention, alone or in
combination with one or more pharmaceutically acceptable carriers.

The pharmacologically active compounds of the invention are useful in the
manufacture of pharmaceutical compositions comprising a therapeutically effective amount
thereof in conjunction or admixture with excipients or carriers suitable for either enteral or
parenteral application. Preferred are tablets and gelatin capsules comprising the active
ingredient together with a) diluents, e.g. lactose, dextrose, sucrose, mannitol, sorbitol,



I nhi bitors such as acarbose, gl ycogen phosphorylase inhibitors, GP-1,
G.P-1 anal ogs such as Exendin-4 and G.P-1 mnetics, and DPP-1V inhibitors.
Thus, thewowBlogasgl of treatnent or prevention descri bed hecemposesscd urt her
i nclude adm nistering to mammal s a second anti- diabetic conmpound in an
amount effective to treat or prevent edB@betes. Simlarly, the nethods of
treatnent of diabetes may include the adm nistration of a cholesterol WO
03/ 082841 PCT/ EP03/ 03466 -37 biosynthesis inhibitor, particularly an
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on the qqgg@%ngffhg\ég[,\y@iqgre‘gkb@,tcorrpounds of the present invention are
i nhibitors of PTPases, i1h particular PTP- 1 B and TC PTP, and thus may be

enpl oyed for the treatment of conditions associated with PTPase activity,
in particul ghitafle forpplationgsfox ansdermatanpieatinincludesa therneulieally sieelive, e. g.
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The pharmaceutical formulations contain a therapeutically effective amount of a
compound of the invention as defined above, either alone or in a combination with another
therapeutic agent, e.g., each at an effective therapeutic dose as reported in the art. Such
therapeutic agents include insulin, insulin derivatives and mimetics, insulin secretagogues
such as the sulfonylureas, e.g., Glipizide and Amaryl, insulinotropic sulfonylurea receptor
ligands such as meglitinides, e.g., nateglinide and repaglinide, PPARo and/or PPARy
ligands, biguanides such as metformin, aldose reductase inhibitors, alpha-glucosidase
inhibitors such as acarbose, glycogen phosphorylase inhibitors, GLP-1, GLP-1 analogs such
as Exendin-4 and GLP-1 mimetics, and DPP-IV inhibitors. Thus, the methods of treatment
or prevention described herein may further include administering to mammals a second anti-
diabetic compound in an amount effective to treat or prevent diabetes. Similarly, the
methods of treatment of diabetes may include the administration of a cholesterol



advant ageously mammal s, e.g. mce, rats, dogs, nonkeys or isolated organs,
ti ssues and preparations thereof. Said conpounds can be applied in vitro
in the fowmoohssal uti ons, e.g. preferably aqueous sol uti @OI/EPasB4sMO Vi VO
either enterally, parenterally, advantageously intravenously, e.g. as a
suspensi on or in aqueous solution. The3desage in vitro may range WO

03/ 082841 PCT/ EP03/ 03466 -38 between about 10 3 nolar and 10 9 nol ar
concentrations. A therapeutically effective anbunt in vivo nay range

dependi gh9Rthb&S ifHbioe pah.c@mryralnaiimetcmredh&bw@mhmbpsmcma@a%sm g/ kg,
preferably between about 5 and 10 g% The activity of a conpound
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L mal achite green reagent (0.88 mM nal achite green, 8.2 mM
ammnl um nol ybdate, aqueous 1 N HCl, and 0.01 % Triton X-100) is added to
terninate thé ¥ukdqspae forapammal of atﬁ?ﬁ‘b%l‘%?‘?ekg B3y c9n R befveemabap Ayng
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complexing with the Malichite reagent and 1s determ ned as an A620 using a
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DVSO. Activity is defined he nét ange i n absorbance resulting from
t he act iof pepirdstration %‘ﬁl%ﬁh%P?@BOWPVqV%’lM 1 mnus that of a tube with

acid-inactivated hPTP-1 B[1-0111. The hPTP-1 B11.4111 is cloned by PCR from

a human hi ppogaEempoGhdy of th® pAtsknt lﬁ@rﬂﬂﬁb%clhhlb%lﬂdfpf’f?éé@ﬁ i Prfic@arddTiP-19- b
vect or (Nova en‘)ﬁn_rat the Ncol restriction site. E. coli strain BL21 DE3)
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into Lb/ArIxﬁm oot grown at 37C. Expression of PTP-1 B is initiated
fasisia

i nducti & qupqqgatqu with obggity, glucose intolerance, diabetes mellitus,
hypertension and ischemic diseases of the large and small blood vessels, and conditions

that accompany Type 2 diabetes, including hyperlipidemia, hypertriglyceridemia,
atherosclerosis, vascular restenosis, irritable bowel syndrome, pancreatitis, adipose cell
tumors and carcinomas such as liposarcoma, dyslipidemia, and other disorders where
insulin resistance is a component. In addition, the compounds of this invention may be
employed to treat or prevent cancer, osteoporosis, neurodegenerative and infectious
diseases, and diseases involving inflammation and the immune system.

The above-cited properties are demonstrable in vitro and in vivo tests, using
advantageously mammals, e.g. mice, rats, dogs, monkeys or isolated organs, tissues and
preparations thereof. Said compounds can be applied in vitro in the form of solutions, e.g.
preferably aqueous solutions, and in vivo either enterally, parenterally, advantageously
intravenously, e.g. as a suspension or in aqueous solution. The dosage in vitro may range



cul ture had reached an OD600 = 0.6. After 4h, the bacterial pellet is
collected by centrifugation. Cells are resuspended in 70nmL lysis buffer
(50mMM Tr iwp 03088xM NaCl , 5mM DITT, 0.1 % Triton X-100, pHPC&)EP03/Baebhat ed on
ice for 30 mn then sonicated (4 X 1 Gsec WD 03/082841 PCT/ EP03/ 03466 -39
bursts at full power). The |lysate is e@Atrifuged at 100,000 x g for 60 mn
and the supernatant is buffer exchanged and purified on a cation exchange
POROS 20SP columm fol l owed by an ani on exchange Source SOQ (Phar maci a)
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resulting from complexing with the Mahchlte reagent and is determined as an Agz Using a

Molecular Devices (Sunnyvale, CA) SpectraMAX Plus spectrophotometer. Test compounds
are solubilized in 100 % DMSO (Sigma, D-8779) and diluted in DMSO. Activity is defined as
the net change in absorbance resulting from the activity of the uninhibited hPTP-1Bj1414;
minus that of a tube with acid-inactivated hPTP-1By414).

The hPTP-1By.414) is cloned by PCR from a human hippocampal cDNA library
(Clonetech) and inserted into a pET 19-b vector (Novagen) at the Nco1 restriction site. E.
coli strain BL21 (DE3) is transformed with this clone and stored as a stock culture in 20%
glycerol at —80° C. For enzyme production, a stock culture is inoculated into Lb/Amp and
grown at 37°C. Expression of PTP-1B is initiated by induction with 1mM IPTG after the
culture had reached an ODgy = 0.6. After 4h, the bacterial pellet is collected by
centrifugation. Cells are resuspended in 70mL lysis buffer (50mM Tris, 100 mM NaCl, 5mM
DTT, 0.1% Triton X-100, pH7.6), incubated on ice for 30 min then sonicated (4 X 10sec
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data are processed using Bruker software and anal yzed using NVRConpass
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| nst r umeapsidged pysitiYeow Springs, OH) and insulin concentrations using an

ELI SA assay. The followi ng Exanples are intended to illustrate the
i nventi on and\l@reteingara exmsessed fhbt eQliddl-24<DES) ﬁ@tammtpéasnmﬁ%cqw:uet@d
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ot herw s evapor at'i ons are er or ne ressur e,
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spectr o:mioq)fi lysig baffes containgtgi 5ﬂsm{\/bTrgs -HEB,150 RIM NeR),.5 mMD Bt 810, containing

abbr evi 3ht Ublet'st %%m% ete EI‘Q?F}F frgg)nﬁlr%@aég @&I:kté P(Btogﬁnr?getr Mannheim), 100 uM
PMSF and 100 ug/mL DNase I. The cells are lysed by sonication. The pellet is collected at
35,000 x g, resuspended in 25 mL of lysis buffer using a Polytron and collected as before.
The two supernatants are combined and centrifuged for 30 min at 100,000 x g. Diafiltration
using a 10 kD MWCO membrane is used to buffer exchange the protein and reduce the
NaCl concentration prior to cation exchange chromatography. Diafiltration buffer contained
50 mM MES, 75 mM NaCl, 5 mM DTT, pH 6.5. Soluble supernatant is then loaded onto a
POROS 20 SP (1 x 10 cm) column equilibrated with cation exchange buffer (50 mM MES
and 75 mM NaCl, pH 6.5) at a rate of 20 mL/min. Protein is eluted from the column using a
linear salt gradient (75-500 mM NaCl in 25 CV). Fractions containing PTP-1B's are identified
and pooled according to SDS-PAGE analyses. PTP-1B,.05 is further purified by anion
exchange chromatography using a POROS 20 HQ column (1 x 10 cm). The pool from
cation exchange chromatography is concentrated and buffer exchanged in 50 mM Tris-HCI,
pH 7.5 containing 75 mM NaCl and 5 mM DTT. Protein is loaded onto column at 20 mL/min
and eluted using a linear NaCl gradient (75-500 mM in 25 CV). Final purification is



Exanpl e 1 5-Benzyl -1, 1-di oxo-1, 2,5-th iadiazol idin-3-one WO 03/082841

PCT/ EP03/ 03466 -41 0 \\ S/ O HN'I I\N O A N Benzyl-Nsul fam dogl yci ne
et hyl estwp odosashuti on of N-benzyl gl yci ne ethyl ester (6. 2CTEP03d3466 ol )
and TEA (10.47 g, 103 nmmol) in MeCN (10 nlL) is treated with a solution of
sul fanmoyl chloride (3.99 g, 34.5 mol y40Fn MeCN (20 m -) dropw se over 20
mn. The mxture is stirred for 3 h and filtered. The filtrate is
concentrated and the residue is partitioned between Et OAC and aqueous 3N

hydr OChg%HbﬁnéH:uﬂnd 563 nacryl 82y wagwp%mh%x@(sb%m% Yobhn mtfN HCl,

sat ur at aqueous’ sodi um chl ori Sol uti on_and dri e ver magne5| um

sul fate qmstw; 5).THee N} sasmples gresamnasat of unitoraiyf GNdrbeled PTP-1B .05 (0.15
N-benzyls Loy, By 4.0 272 B.
5 Bonzy ) PRPABIGAGIEMIT €10 BRELNETBR e d PBtr (50 W b= 62 0567

mol ) §OM@I@§0m@m@9§\tﬂQh(5QaﬁWBf D Hie4Dithiaghraite shpGmid), and Sodium aznde
benzyl - Eb &;am dogl ycine ethyl ester (100 ng, 0.367 mml) in dry THE (5
m-) un ﬁ at nrosphere. The m xture is stirred at RT (RT) for 3 days.

The mixture ' a alreyy H'rs‘é?.: WFEsﬂXtra%% rdcBrddd@e0°d @'Qi(é/l%‘lﬁﬁscﬁf&' evapor at ed

and the re5| |s pu preparative reverse phase LC
chr omat @WWM& awgctsmmeterth)%l MR experiveands, pylsed figld gwwem@ arcaamined to

5 0enzy e mlisOiiededn Sr ddenfbaRal claBratunidfiop b imysghy dhiekh L 1" =

225. (1) hal e | OXO- I azol
i di n-3- @#rmensmnﬁ ig @qqmmdwywmg\m@fﬁam rﬂHﬁmeﬁImdqul)egcﬂ%r@arﬁepr@waﬂedest er A

sol uti onyg r}ﬂe{yz LSRg MR t@rag@h 1) 8R ﬂ\# g,
16. 3 mm B]ru P‘Z tr ated WI F1 F énz)acg’{la %Dhg% :
13.6 mmpynpdﬁe@?)vm se over 90 min. The m xture |s stlrred at RT for 3 h and
washed with water. The organic layer 1is dried over anhydrous MgSO4 and

concentrated.p t p a1
PCT/ EPO3/ 03 4665'@?’55% A Risli bhvasky SARATRLAY ARPBE cPRuNIE) B3/ORAR:

Aduit male C57BL ob/ob mice (Jackson Lab, Bar Harbor, ME) at the age of 11 weeks
are housed six per cage in a reversed light cycle room (light on from 6:00 p.m. to 6:00 a.m.)
and given access to Purina rodent chow and water ad /ibitum. On day 1 tail blood samples
are taken at 8:00 am and plasma glucose levels are determined. The animals are randomly
assigned to the control and compound groups. The means of plasma glucose values of the
groups are matched. Animals are then orally dosed with vehicle (0.5% carboxymethyl-
cellulose with 0.2% Tween-80) or compounds (at 30 mg/kg) in vehicle. The mice are dosed
daily for a total of 3 days. On day 4 basal blood samples are taken. The plasma samples
are analyzed for glucose concentrations using a YSI2700 Dual Channel Biochemistry
Analyzer (Yellow Springs Instrument Co., Yellow Springs, OH) and insulin concentrations
using an ELISA assay.

The following Examples are intended to illustrate the invention and are not to be
construed as being limitations thereon. Temperatures are given in degrees Centrigrade
(°C). If not mentioned otherwise, all evaporations are performed under reduced pressure,
preferably between about 15 and 100 mmHg (= 20-133 mbar). The structure of final
products, intermediates and starting materials is confirmed by standard analytical methods,
e.g. microanalysis, melting point (mp) and spectroscopic characteristics (e.g. MS, IR, NMR).
In general, abbreviations used are those conventional in the art.

Example 1
5-Benzyl-1,1-dioxo-1,2,5-thiadiazolidin-3-one



silica gel using CH2CI2 -* 1 % MeOH in CH2CI2 as the eluent to afford N (1
-napht hyl -nmethyl )- glycine ethyl ester as a yellowoil: [M1 |+ = 244. B.

N- ( 1- NaphwiyBisasiay| ) - N- sul f am dogl yci ne et hyl ester A sol eCir@popé34shie titl e
A conpound, N-(1-naphthyl nmethyl)glycine ethyl ester (870 ny, 3.58 nmol)
and TEA (1.09 g, 10.7 mol) in MeCN (181ml-) is added dropw se over 10 min
to a solution of sulfanoyl chloride (825 ng, 7.15 mml) in MeCN (10 nmi).
The mixture is stirred for 16 h and the solvent is evaporated. The residue
is partitioned between Et OAc and wa\teq; The organic layer is dried over
MySO4 and concentrated. The resi due/sé f ash chr omat ogr aphed on silica gel
using 5% MeOH in CH2Cl 2 as the el H§nt NOo a d N-(1-

napht hyl - net hyl ) - N- sul f am dogl yci n hyl d as a clear oil: [M1l ]+ =
323. C. 5-Napht hal en-1-yl net hyl - 1, %-di oxo-1,275-thi adi azol i di n-3-one A
solution of the title B conmpound, N-(1- napht hyl met hyl ) - N-sul f ami dogl yC| ne
ethyl ésteN- Bér&ylmsulmrﬁiaagmmeemyl éstet. of EtOH is treated with

st ting. pr AeRtl N werRByRRE s dRER & 84 L5G0 e Tk Blo 47 g,gﬁ%
5- napht ahaninMe@N itEd ) isl trdatediwittxa sdlufiorbet dulfamiogizdldride(3.89 tgnB4 B3ninbp

di The fol.l | d
2nal ogolMECNBR I srerbise oyl BBRE, ne MighiRun AMaEier ST Bidlelie” e {1 ng
mat er i affidragnid cohcartiatat arebtat iresidueas pattitionsd b&waarpEt{)mmﬂ adleoyas® M5 [ n1 z]
géé N;iL Bi&#{:lﬁg#@&%& Q. L1fe grgtamc g)'/e%so\llvésclwe% wnthyaqueouél 5 FR.ﬁnZa¥JlrLted[ M1]" =

[ 3- (b 1, 1a4ué'du3®odrgh aal&add‘(ll\ad)l)&?ﬂnbdand drigd oedrimpagnebianzsuifate (MgSD). Thé54
carbanmic acid t t ter 3- . . . }

5 (4. Amsa'xﬁfgﬂwaﬁ% o0 16 48 Repenzy-suttamigalyeina stv] ehtsy. 25 A Yeloma M1 55,4
3-4 N-[4472, 1, 4-Tri oxo- 1,2,5-thiadiazo|idin-2-y|rrethyl)-benzyl]- [M1]- =
296 acetam de 3-5 .

E:gr é;m1?4 T "zﬁﬁ?5r§8 :g?d%ﬁggclilla%hdm cl)rgrést hyl ) -benzyl]- [M1]' = 354

3- Phenyl - N- [ SofilimLhyridie i @mg» 0.387 marhblh Bdideiz0 o dlsﬁluﬁerybfmaé kiyd )\-cohMoﬂ:ﬂ\d N~ 386

Denzy R RN A g oS Ty 2eier 1%8%95?03”4 3ol i ary THE BnEPurer 1,
atmosphere. The mixture is stirred at RT (RT) for 3 days. The mixture is acidified with 3N

HCl in EtOAc. The solvents are evaporated and the residue is purified by C8 preparative
reverse phase LC-MS chromatography using 5% — 100% MeCN in water over 13 min to
afford 5-benzyl-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a white solid: [M-1] = 225.

(M Example 2
5-Naphthalen-1-ylmethyl-1,1-dioxo-1,2,5-thiadiazolidin-3-one

e
i O
o]
A. N-(1-Naphthylmethyl)glycine ethyl ester
A solution of 1-aminomethylnaphthalene (2.15 g, 13.6 mmol) and TEA (1.65 g, 16.3
mmol) in CH,Cl, (50 mL) is treated with ethyl bromoacetate (2.28 g, 13.6 mmol) dropwise

over 90 min. The mixture is stirred at RT for 3 h and washed with water. The organic layer
is dried over anhydrous MgSO, and concentrated. The residue is flash chromatographed on



Bei spiel 2: Exanple 4

5-(3-1odobenzyl )-1, 1-di oxo-1, 2,5-thiadiazolidin-3-one OQO~s HN" N O
A. N (3-Iwoobesesyl ) gl yci ne- N-sul fonic acid am de t-ButanolPCTEP8Y@346d., 3.7
mmol ) is added dropwise to a stirred solution of chiorosulfonyl isocyanate
(0.322 mL, 3.7 mol) in 46 nL of CH2CF&2at OC under argon atnosphere.
After 1.5 h, a solution of (3-iodo-benzylam no)-acetic acid t-butyl ester
(1.07 g, 3.08 mmol) and TEA (1.55 nL, 11.1 mmol) in 46 m_ of CH2Cl 2 is

added. Wjenq bﬁk%ggéﬁgcim# M@(?qu‘n‘@i-lzéﬁ‘ééﬁﬁéelﬁé’rm&ﬁﬁ&d : pg&f}ﬁmﬁa ﬂ{ the

am ne (less™than aqueous HCl 1s added e reaction.
The rea®bicine athylegies aF @ yelew abiMd11Ni=<244CH2C1 2 (2 x 100 nL). The conbi ned
organic layers are dried by passing through a snall columm of sodium

sul fatedl\laZE&} Na@ﬂﬂﬁ,\é@ﬂn\ﬁg@%,ﬁ,&@iﬁ %é\hﬁ'e”sf’éfr oil. This is purified by
silica gel chronmatography on a ep colum wth CH2Cl 2 as the

el uent. The mus;cﬂutfohamthe)mmAaompmmmlmedwaphmymnﬁ)gwcateeeihyl@swrWoang,
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o the eheegio B e soferis bRiEaRG: Mot forifusds Retliondinarvass fiafs d "

(1 359_ 2 Materl. TI\éldTgmiu) lalyer i$ dridd olerdMgSDFandscanddeteateld. Ophlbézasm}e&ﬁ flashper i Iod of
1
1o o BrohaagrhedPs Slicae SRR 2N et R Wudh aint Yuinto o d g L "

devi ded naphthyltmeth¢)-Nysulfadriiddghicinatdtion evieabs aatedr oi\[Mp0] at 328.down over ni ght
on a Savant SpeedVac system An attenpt at purification using a 35 g

Redi S [ 100% Et OA
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sodium salt: [M-1] = 275.

Example 3

The following examples are prepared analogously to Examples 1 and 2 using
appropriately protected starting materials and standard reaction conditions.

Example Chemical Name MS [m/z]
3-1 N-[3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzyl)- [M-1] = 296
acetamide
3-2 [3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzyl]- [M-1] = 354

carbamic acid t-butyl ester

3-3 5-(4-Aminomethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one  [M-1] = 254

34 N-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzyl]- [M-1] = 296
acetamide
3-5 [4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzyl]- [M-1] = 354

carbamic acid t-butyl ester

3-6 3-Phenyl-N-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)- [M-1] = 386
benzyl]-propionamide




5-(3-Nitrobenzyl)-1, 1-di oxo-(1, 2,5)thiadi azolidin-3-one 0 HS~- A
3-Nitrobenzyl sulfam de A solution of 3-nitrobenzyl am ne hydrochl ori de,
(1.89 g, wO.00/082881 ) in water (10 mL) is treated with NaH@(B/E(PﬁﬂO)M@b 10.0
mml ) and sul fam de, (960 ng, 10.0 mml). The mixture is heated at reffux
for 5 h. The cooled mxture is acidifi-rd@-to pH 2 with 1 N aqueous HC and
the precipitate is filtered, washed with water and dried under vacuum at
50C to afford 3-nitrobenzyl sulfam de as a tan solid: [M1]' = 230. B.
N-(3 N tg o065y ) - N-sul f ami doacetic acid nethyl ester Sodium hydride (21
ng, O0.865 rrrml) is added to a solution of the title A conmpound,
3-nitrobenzyl sulfamde in dry DVF (5 nL) under N2 and the m xture is
stirred Beispi€l@: EkampleMet hyl bronpacetate (132 ng, 0.865 nmol) is added and
the mxture is stirred at RT for 4 h. The solvent is evaporated and the
resi due $-G-lodpbenzybrbi-dierardsb-thiagiazalidin-dRn®us  saturated aqueous
anmoni um chl oride (NHAC) sol utign. ofhe organic |ayer is evaporated and
the residue is flash chronat ograph€d o i ca,gel using 3% MeOH in CH2Cl 2

as the eluent to afford N-(3-ni 70 Sul f am doaceti c aci d net hyl
ester as a clear oil: [M1]'= BéL/
C. 5-(3-Nitrobenzyl)-1, 1-di oxo- 1O , B ol i di n-3-one Potassium

bis(trinethylsilyl)am de (30 ng, 0.148 mmol) is added to a solution of the
title B conpound, N-(3-nitrobenzyl)-Nsulfam doacetic acid nmethyl ester in

dry THE Aindem-{®lodethenzgl iree-Nisutfonic atidragnides stirred at RT for 16 h,
acidified to pH1 with ueous HCl and evaporated to dryness. The

residue is pdﬁwqf@ﬂ(oéiﬁ“@l-pg el js\asided geapydsepteasetiried-sotvtiog Bt omat ogr aphy,
f rom 5%dh@rd Rt A\, 2 QLS. 7%&) R 4eafnd of t;ﬁ@é@afioqcewesna?gohor d

5-(3- n|trobenzyl 1- di oxo-1, 2, 5-t hi adi azol i di n-3-one as a white solid:
[M1 ] ahngs@ergxgﬁmes B a solution of (3 iodo-benzylamino)-acetic acid t-butyl ester (1.07 g,

5- ( 3- Amaebehoy) dh’ETAﬁ'SB(ﬁL11121$ﬁrﬁ$l) ?1‘36%9'0? éH%@lsoéh%eWnWI%aafa
PCT/ EPO3/ 03466 * - 45- To a solution of the title C conpound in

Exanpl e sma"@hglsltﬁ?\te@mwtydﬁappenramqf temmipg (legh has Rihdi1A0 silopfe1N30 ny,
0.11 mMug)iebd %l%aééed% the +e°acﬁ9ﬁeﬁh&?éahﬁa1 RS .sca&#agfbd(vm #wz @f}d t he

mixture 1S Stirred under 1 atm of hydrogen f s renoved

e ca
by fil t1P8twlon Thacemgined opyanic leyereare deedpy mﬁsm tepsigb @ ametHWOK@mxwfwat er
(1:1), (sgglum-éulfat-g'(ﬁa2804), and evaporated to give a clear oil. This is purified by silica gel
chromatography on a 35 g RediSep column with CH,Cl, as the eluent. The pure fractions

are combined and concentrated to give an intermediate product which is dissolved in 6 mL of
TFA and stirred for 2 h. The acid is removed by evaporation on a Savant SpeedVac to yield
N-(3-iodobenzyl)-glycine-N-sulfonic acid amide as a white solid: [M-1] = 369.

B. 5-(3-lodobenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

A solution of the title A compound, N-(3-iodobenzyl)glycine-N-sulfonic acid amide
(459.2 mg, 1.24 mmol) in 12.4 mL of DMF is added dropwise over a period of 10 min to a
solution of diisopropyl carbodiimide (0.194 mL, 1.24 mmol) in 12.4 mL of CH,Cl,. After an
additional 1.75 h, the reaction mixture is devided into two 40 mL scintillation vials and
evaporated down overnight on a Savant SpeedVac system. An attempt at purification using
a 35 g RediSep silica gel flash column with 20% EtOAc in hexane to 100% EtOAc gradient
over 30 min failed, and the product is recovered from the column by elution with 10% MeOH
in CH:Cl,. This material is concentrated and purified via reverse phase HPLC using a
gradient from 10% to 90% MeCN in water over 5 min. Fractions containing the clean
product are evaporated on a Savant SpeedVac system and 5-(3-iodobenzyl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one is obtained as a white solid: mp = 101-103°C; [M-1] = 351.



solvents are evaporated to afford
5- (3- Am nobenzyl ) -1, 1-di oxo-1, 2, 5-t hi adi azol i di n-3-one as a brown solid:
[M1 ] =wod3oesanple 7 PCT/EP03/03466

[3-(1,1,4-Trioxo-1,2,5-thiadi azoli di n-2-yl net hyl ) phenyl ] acetam de 0% O
HHNNO OA solution of the title codpound of Exanple 6,
5-(3-am nobenzyl)-1, 1-di oxo-1, 2,5- thiadiazolidin-3-one (10 ng, 0.041 nmol)
in acetic acid (AcOH, 5 mM-) is treated with acetic anhydride (85 ng, 0.83

mol ) a%is'BFe”:rB%_rﬁé(leBT for 72 h. The m xture is stirred with water for 2

h, then concentTate 0 dryness. The crude mxture is purified by LOM to
af ford B-(BNitrobenzyl)-1,1-dioxo-(1,2,5)thiadiazolidin-3-one
(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl methyl )phenyl]acetam de: [M1]' =
282. (i) Exanple 8 A dycineONdulfonic acifi 4-methoxybenzyl am de G ycine
met hyl ester-N-sul fonic acid 4-p®{ hoxybengyl aNide (3.03 g, 10.5 mmol ,
prepared anal ogously to |iter@&ureprod e asOdescribed by Ducry, L.;
Reinelt, S.; Seiler, P.; D edg~<h, F. etica Chimca. Acta. 1999, 82,
2432-47) is dissolved in 80 ng”of 1,4- diroxane, then added 20 nL of water,

followed by 21 nL of 1 N aqueous NaCH solution. After 40 mnutes, the
1, 4-di oxane i s evaporated, and the remaining aqueous solution is extracted

Wi th Et 20 TBNitohesavisutfamidei on is acidified with 1 N aqueous HCl sol ution
and extract ani.c I\%¥%1i s dri ﬁd over anthr ous

Na2SO4, filt ? h’\"\faﬁﬁf yéf??ﬁ?%ﬁ‘%%&'“fg 380rﬂ'85§e’di1 giyemeB inwater 19k aci d
SRR eyt i it R i N S
compountIR YRS RSN AL HHS TR of B B3I FXEYBER S9RLR (Pl 3998 19! 2Bie0Utmp |
Gt T od U Lo ool I b o s oS Lo added And <tirred for
_io mn, affo I%%Bbwyﬁﬁahﬁﬁ%?gw'%’?d:%yﬁx%ki?ggom_, 10.2 mml ). The reaction
is stirred for 16 h, then concentrated. The residue is partitioned between

1 N aquBousNHGINiaotehiyD N-sulfaenidogesticeadidRithylestevashed with brine and
dried over a iltration foll owedglgego evapor.ation gi ves an

oi | which sog%‘gw@”g%@%%&ﬁ&? mplk'siadded Pt ¢f thptiten epmpound,
concent pafittshehgyl 0ifariide irf dlyiBME S k) LRIBING =palthélmixand i€ BirfsEbes mried on
St ca g b iomonsetata (135 md! O BREANSS) is added and the mixture is stirred at RT for 4 h.
The solvent is evaporated and the residue is partitioned between EtOAc and agueous
saturated aqueous ammonium chloride (NH,CI) solution. The organic layer is evaporated
and the residue is flash chromatographed on silica gel using 3% MeOH in CH.Cl, as the
eluent to afford N-(3-nitrobenzyl)-N-sulfamidoacetic acid methyl ester as a clear oil: [M-1] =

302.

(a) C.5-(3-Nitrobenzyl)-1, 1-dioxo-1,2,5-thiadiazolidin-3-one
Potassium bis(trimethylsilyl)amide (30 mg, 0.148 mmol) is added to a solution of the
titte B compound, N-(3-nitrobenzyl)-N-sulfamidoacetic acid methyl ester in dry THF under N,
atmosphere. The mixture is stirred at RT for 16 h, acidified to pH 1 with 1N aqueous HCI
and evaporated to dryness. The residue is purified by C8 preparative reverse phase LC-MS
chromatography, from 5% to 100% MeCN in water over 13 min, and freeze-dried to afford
5-(3-nitrobenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a white solid: [M-1] = 270.

Example 6
5-(3-Aminobenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one



to afford 2-(4-nethoxybenzyl)-1, 1-di oxo-1, 2,5-thi adi azol i di n-3-one as a
white solid: nmp = 111-113C, [M1 ]- = 255. (iii) C 2-(4-Methoxybenzyl)-
1, 1 -di owo-03/088ui di n-4- ylnmethyl-1,2,5-thi adi azol i di n- 3- ®a@/EP¥Ie3466 t | € B
conpound, 2-(4-nethoxybenzyl)-1, 1-di oxo-1, 2,5-thi adi azol i di n-3-one (128 ny,
0.5 nmol ), 4-hydroxypyridine (109 ng, -4smol ) and triphenyl phosphi ne (262
ng, 1 mol) are put into a small reaction vessel under argon and di ssol ved
in 10 nL of THF. This solution is stirred in an ice/water bath and di et hyl
azodi carboxyl ate (174 nmg, 1 mmolg dpluted wth an equal volume of THF is
added dropwi se to the stirred colRg~sol utlon The reaction is allowed to
stir 16 h while the ice bath sl y i S 2 The solvent is evaporated
on the rotary evaporator, then {he/resi s taken up in a mniml anount
of CH2Cl 2 and chr omat ogr aphed oF a 10 g Redr'Sep silica gel colum, using a
gradient from1l to 5% Et CAc i P CHZCI2 over 15 to 20 mn to afford
i (2 45rTﬁ] h0>0<|y bﬁﬂii ¥blutidn 3 tHe qu@c%d]asﬁduﬂu iy éxa[f)hmefshsi (3-nitrobenzyl)-1,1-dioxo-1,2,5- -
i adi azol i di n- 3-

1, 1- Di oXBiadiagolidingPong (Wmﬂ5ﬂ -mmel) in Fm%&ﬁ mEbisiadord paladiumRa cathopd1¢
CO”DOUH%?)?ar(d“thEEﬁIJ&QP@’@%ﬂ#&di )mder ﬂatm@f ﬁgfd}oéerpwf H (ﬂi nFI'fé-déJt@r‘gé.t MenilovadB
thlad|a20|d|n30neﬂ r@ nol ) n1-) and
tri et hylfératigpdhropgh aplyg ofy ‘?"F? ‘é(h'ﬁb 'Srr‘f!a%h@pr‘(’("hl M%@N/(‘ﬁ‘f‘i‘t‘?fl(éﬂ)v(??lm'-ﬂolwgeal cap
i s heat egeRtstdire @Vapathleddafiodds-(3LAminbbedA®)- 1, fAfdxb AN, S FhiMGiRESidM-§-oh€ BBV ed
by overni ght evapor at| on on a Savant Spee Vac system This gives a white
solid wf Rewnsolid: Mol \ved*Q-n water, filtered through a 0.45 micron PTFE
filter disc, and water is renoved by |yophilization to give 1, 1
- di oxo- Exampidimn- 4- yI met hyI 1 2,5-thiadi azolidin-3-one TFA salt as an
anor phous Ite solid ([-.5n‘ = 228 WO 03/ 082841 PCT/ EP03/03466 -47 (1)
Exanpl e Nr[3- Slld‘ﬁfﬁx%bﬁ mq'a@'@wﬁw!@e&hvﬂpawwﬂmﬁwm din-3-one 0 0 S
HNNP " NH 02 A dycine- d)l;smjfonl c acid 2 4 di met hoxybezyl am de

Ci d. 2, 4. d| ybenzyl amde (14.9 g, 47.0

d yci ne nmet hyl ester-N-sul fonic
mol , prepared anal ogously tint henT i e - e cedure as descri bed by
Ducry, L.; Reinelt, S.; )__/

Z
A solution of the title compound of Example 6, 5-(3-aminobenzyl)-1,1-dioxo-1,2,5-

thiadiazolidin-3-one (10 mg, 0.041 mmol) in acetic acid (AcOH, 5 mL) is treated with acetic
anhydride (85 mg, 0.83 mmol) and stirred at RT for 72 h. The mixture is stirred with water
for 2 h, then concentrated to dryness. The crude mixture is purified by LC/MS to afford N-[3-
(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)phenyllacetamide: [M-1] = 282.

(i) Example 8

A. Glycine-N-sulfonic acid 4-methoxybenzylamide

‘ Glycine methyl ester-N-sulfonic acid 4-methoxybenzylamide (3.03 g, 10.5 mmol,
prepared analogously to literature procedure as described by Ducry, L.; Reinelt, S.; Seiler,
P.; Diederich, F. Helvetica Chimica. Acta. 1999, 82, 2432-47) is dissolved in 80 mL of 1,4-
dioxane, then added 20 mL of water, followed by 21 mL of 1N aqueous NaOH solution.
After 40 minutes, the 1,4-dioxane is evaporated, and the remaining aqueous solution is
extracted with Et,O. The aqueous solution is acidified with 1N aqueous HCI solution and
extracted twice with EtOAc. The organic layer is dried over anhydrous Na,SQ,, filtered and
evaporated to dryness giving glycine-N-sulfonic acid 4-methoxybenzylamide: [M-1] = 273.



Seiler, P.; D ederich, F. Helvetica Chimca. Acta. 1999, 82, 2432-47) is
dissolved in 100 nL of 1,4-dioxane, then 94 nL of 1 N aqueous NaCH

sol uti on we cadsasdi After 120 mn, the 1,4- dioxane is evaporatresiozne t he
rotary evaporator, and the renaining agueous solution is extracted with
Et 20. The aqueous solution is acidifie4®w th 1 N agqueous HCl and extracted
with Et OAc. The organic |ayer is dried over anhydrous MgSO4i filtered and
evaporated to dryness giving glycine-Nsulfonic acid

2, 4- di met hoxybenzyl am de: [I\/H(lu = B03. 2/4-Methoxybenzyl)-1,1-dioxo-1,2,5-
2(24D|rrethoxybenzyl) 1, d|0x012 q@%glazolldlnSOne The title A
conpound, gl yci ne-N-sul fonic acid shiadigzofiy 50Benzyl amide (14.3 g, 47.0

I d | dded
mrol) e S0 A SR e bhE A el gl 2By g o ° 20de
as a solmmolisissoiveddnl 169 ok afTHE, thenf HOBb{let! dy9-2 mmeligiaddes and stifed ( 7. 20
m., 51. h d. Th
Fesi due rTHesoiel EOCITE 6 oz itieh i fleding shfvel tor W RAEREA BRURC. T0F
| ayer i @dditivedf dEA(1.48mMld6@smmeBOTheFeactionis gitreddpt thvedhbly cenceptatedi on

. ) oS . . B OA
g1 ves | el haRibhdl b ReRRNGRELIRG I Bk HpRaloUAE i ot 51O
afford zva(snedlwntibnm hmkgIMQ\;ar)anmyOIemﬁ NaSL, Filgatidn fatibwedby eNapotatione as a

white S‘Hn}e%an[d}ﬁvarllc so:ﬁgrﬁfe? gastfnglnlgr This is flsaolgecg in hot E1OAC, cgncergrat?

4-15-(2,4 met hox enz 0XO0- I azo In- t%yl ] phe
nyl }- canlbditeredde reunwemmlgm; aes clammmmraphelde)nstl@erqebwnm 40% EtOAc in hexanes

2-(2,4 [ , (98 ng, 0.34
ot} At R e Enlh S ikon Zeank B Sk A 0 G

mol ) aﬁd1t1r1B&idMy1]p¢16§®h| ne (180 ng, 0.68 mmol) are dissolved in THE (10

m.) with stirring under argon atnosphere. The reaction is cooled in an

ice/water bath and diethyl a |c box 3 e[

di ssol ved in THE (0.107 ni) A dr%%ﬂ‘/%te G 8eRe s, 03466

-48 After 16 h, the sol vent is evaptmeingd anthiadiezalidinrdtaeei s taken up in a

][nr (r;lmmil tg”‘g?“ﬁ? é}lﬁZCl 2 £g (ghr Oﬂa)ggggyﬂge‘fja%ggﬁlé,g?ﬁiagazollgdntshor?e %r gdi ent

{ﬁ [5I §2ng40d§ ﬁﬁdﬂpl—)ﬁbamypby%'rd&]ejﬁ?g gl ©xemdl) aTdSﬁiphe:@abmphmdl 2622mgl fret hyl ]-
en carbam c ester as.an oi

B mTBIE AR FHo 8 st fectio Vaseel frugaagin 416t AEoeren 19080 HIRA TOR of

the titlselufor Qfﬁﬁﬁwd\ arl itelwWatdrbath ghhm@ibmyml@amaw&( |atel(,1 #4 hig, OXrﬁmél) amﬁed

t hi adi azgl i di net h hen crbamc ester 0. 041
oty | P Yol of THE! 20 s strred SolSefion Te @etatua at R

overnig tatlowémrsnadsl htwrm@ thdiee bamw lWahﬂ@ RY. TheRblvBhE e¢aicPated on the

progr essrcl)tgg/ evaporat %eereglfd}.lg rls tg\léeenr lrJ]||3 % a mlnTrrr]lal amount of CH,Cl, and
chromatographed on a 10 g RediSep silica gel column, using a gradient from 1 to 5% EtOAc
in CH.Cl, over 15 to 20 min to afford 2-(4-methoxybenzyl)-1,1-dioxo-5-pyridin-4-yimethyl-

1,2,5-thiadiazolidin-3-one: [M+1]" = 348.

D. 1, 1-Dioxo-5-pyridin-4-ylmethyl-1,2,5-thiadiazolidin-3-one

The title C compound, 2-(4-methoxybenzyl)-1,1-dioxo-5-pyridin-4-ylmethyl-1,2,5-
thiadiazolidin-3-one (73 mg, 0.21 mmol) in a mixture of TFA (4.75 mL) and triethylsilane
(0.25 mL) in a 20 mL scintillation vial with polyseal cap is heated in an 80°C oil bath for 16
h. The reaction solvents are removed by overnight evaporation on a Savant SpeedVac
system. This gives a white solid which is dissolved in water, filtered through a 0.45 micron
PTFE filter disc, and water is removed by lyophilization to give 1,1-dioxo-5-pyridin-4-
ylmethyl-1,2,5-thiadiazolidin-3-one TFA salt as an amorphous white solid: [M+1]" = 228.



solvent is evaporated and the residue is taken up in 2 nL of MCN water
(50/50). This is filtered through a 0.2 mcron PTFE nenbrane filter and
the filtrao®3sios2senl | ected. MeCN is renoved under reducedPpmraEpesioaeand

wat er via |lyophilization to give 5-(4-am no-benzyl)-

1, 1-di oxo0- 1, 2, 5-t hi adi azol i di n-3-one I#A-salt as a yellow foam [M1]- =
240. Exanple 10 The foll owi ng exanpl es are prepared anal ogously to Exanpl es
8 and 9 using appropriately protected starti ng material s and standard

reaction conditions. Exanple Chem cal gre 10-1
N-[3-(1,1,4-Trioxo-1, 2,5-thiadi azol i di n-2-yl rrefgyl ) - phenyl]- [M1]- = 310
but yr arr\5€(e-ﬂrﬁmbbénzyl)-1 1-dioxo-1 12, 5-th|ad|azohd|n-3-one

- Propyl - 3[3(114triox012 | adi azolidin-2-ylmethyl)- [M1 ]'" = 325
phenyl]-urea 10-3 4-(1, 1, 4-Tri ox® 2 5-t hi adi azol i di n-2-yl nmet hyl ) - ben20|c
acid [M1]- = 283 net hyI estegN’l

4-(1,1,4-Trioxo-1,2,5-thiadi azoI;| dl/n 2- hyl ) - benzoic acid [M1]- = 269
10-5 2-(1,1,4-Trioxo-1, 2,5-thi ag#l azol i dimezZ=Yypet hyl ) -benzoic acid [M1]- =
269 10-6 5-(2-Methyl -benzyl)-¥®, 1-di oxo-1, 2, 5-t hi adi azolidin-3-one [M 1 ]°
= 239 10-7 1, 1-D oxo-5- pyridln 3-vyl rrethyl 1 2, 5-thi adi azol i di n- 3-one

[ M 11" RA.226 Gé)}&?égNJsulfomc acid 2,4- dlmethoxybezylamlde
-Di oxo-5-pyridin-2-ylnethyl-1,2,5-thiadi azolidin-3-one [M1]- = 226 10-9

5- ( 6- A no- p@iyatiemathyl mmy-lswmldacdd 8)Madithethoxylvdrizgld médeo(1i4 @ gn-47[CMrﬂJjol = 241

10010 1 Prebareal g Ao dksty e Shait e prespdy S S Rl Ity I i, & 7 |

231 ]2.0-SbilergP( ; Diddatriblo . -Hgvetich Chimita.dAd@x 1999 2825 2482-4l) Batidsotvied 31 @nmL] M- 1
' = 255
L (- APl AR eRoRER 40 of1N aghesys NEOH solviangagdat- Al 120 i eyt A= 314

onMello Elib;ghé - e(v&pdrafdedriltgé ﬁé;ervSpbdatc&dar&izmbIrdmamﬁ‘\g)dqmebnhs/kc)luﬂimﬁﬁyI ]-
2 (1otrore PETEES. fhe stiple sowiands Acigr wibA 3045RURHT end petgeted. 31

N-[ 4- (18X
met hanewuh fEvDAB] TRe bYyahls layer is dried over anhydrous MgSQ,, filtered and evaporated to
nN-E,E ﬁégég%ﬁ“ﬁﬁ%—@;ﬁ%é?@'@@eﬂg sl 8z 8 4-§ix éer%%l%'idé: Pﬁ_r]ﬁy___l :1x(53. [M1]" =332

5- (4- Met hyl -benzyl ) -1, 1-di oxo-1, 2, 5-t hi adi azolidin-3-one [M1 ]' = 239
B. 2-(2,4-Dimethoxybenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

The title A compound, glycine-N-sulfonic acid 2,4-dimethoxybenzylamide (14.3 g,
47.0 mmol) is dissolved in 300 mL of THF, then HOBt (7.20 g, 47.0 mmol) is added as a
solid and stirred until dissolved. EDCI (9.01 g, 47.0 mmol) is added as a solid and stirred
for 10 min, followed by the addition of TEA (7.20 mL, 51.7 mmol). The reaction is stirred for
16 h, then concentrated. The residue is partitioned between 1N aqueous HCI and EtOAc,
and the organic layer is dried over anhydrous MgSO,. Filtration followed by evaporation
gives an oil which solidifies on standing. This is dissolved in hot EtOAc and flash
chromatographed on silica gel with 40% EtOAc in hexanes to afford 2-(2,4-
dimethoxybenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a white solid: [M-1] = 285.

C. 4-[5-(2,4-Dimethoxybenzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]phenyl}-
carbamic acid t-butyl ester

The title B compound, 2-(2,4-dimethoxybenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
(98 mg, 0.34 mmol) and (4-hydroxymethylphenyl)carbamic acid t-butyl ester (153 mg, 0.68
mmol) and triphenylphosphine (180 mg, 0.68 mmol) are dissolved in THF (10 mL) with
stirring under argon atmosphere. The reaction is cooled in an ice/water bath and diethyl
azodicarboxylate (0.107 mL, 0.68 mmol) dissolved in THF (0.107 mL) is added dropwise.



10-17 Am no-[4-(1,1,4-trioxo-1, 2,5-thiadiazolidin-2-ylnethyl)-phenyl]-
[M1]'= 298 acetic acid 10-18

2- Am no- \WwWprogjpogids4-[ 2- (1, 1, 4-tri oxo-1, 2, 5-t hi adi azol i di n- PCT[EWA§3466 339
yl met hyl ) - phenyl ] - acet am de 10-19

2- Ami no- N-propyl -2-[4-(1,1, 4-tri oxo-1;885-thi adi azolidin-2- [M1]- = 339
yl met hyl ) -phenyl]-acetam de 10-20

2,2,2-Trifluoro-N{propyl carbanoyl -[4-(1,1,4-trioxo-1,2,5- [M1 ]' = 435
t hi adi azer 46 h; ﬁTe)‘sloIVéhhwe)/aWQﬂéH'ahdrmé I‘Béﬁdueaﬁﬁkémug% amnla'ﬁal amount of

2- Met hanesul fonyl am no- N- -trioxo- 417

thi adi aidi2Cisiand ?WWPHWB ‘g%ﬁ%} g@d@mm@glengtgorgg to 5% Et(BAc in CHQCIZ
2- Acet yloaaa TOmh for hRy{4-[8-(b A= dlﬂae%oﬂyﬁern'zﬂ)ﬁ@ﬂh #ioro 110, 8ehiadiaidibinte-yikddirglj+ = 397

2-yl met henyl |onam de 10-23

2- Acetylpg Yigc"’!b?'mc(af'dl -butyl ﬁSWGan?"sLMW%.aé@;?. din-2- (nmp =1970)

yl met hyl ) -benzyl]-mal onic acid diethyl ester 10-24

2- Ami no- N-propyl - 3-[4-(1, 1, 4- t(vaOX(D 1, 2554 0hincHenza)-1 didioxd-1,bM: 1] © = 353
yl net hyl') - phenyl ] - pr opi onani de

2- Acetyl am no- 3-[4- (1, 1, 4- t ri oxo- 1 adazalidind3-999| i di n- 2- [Ml]' = 382

| met hyl h
g1t ) - B Lo P L b, (PR BL Mdapeny) 4" D1 2560
10-27 1 tmatﬂlamhdm@ pihretiat]niyényl)c@rbBmicracidii-autpl éstérr(2@ mgn 6. 0[4IWF1r]19I) in @EALCI, 10- 28
5 [ 2- (41Mal W sl )] Mgl Bkbdonts Sl oderfiont Nodn adtit®ithe
5- [ 2- ( 3 rdadionbetargs fight pink coletdd, ptogtessing toxdeep pRre aftétalpinigio The
}Vgl ‘["Ig; g]zs8iv%gtj_ ig'sg’ép%pgteg\gng MRsidd lsagérﬁﬁg M2 AL Mé&@wgf%?%/gm%ﬁrs‘ igal Narre
5- [ 2- ( 2{iGkredtiropbiea vl misrdry PTFR mienchrenefiller 2n8-thdnfillraiedg obliediad: IMeCNisl] - =
273
5-[ 2- ?26'\ 'Jrhg‘heo%l‘b QehIAToRT RPTLE ARYasS 0 YaPRIAANP R P Q08I ATigoBeRty - = 254
one 10- 321 -@io%0- Z-Z]Etl'ﬁddmlohleS{mwe[U-'l( faltlasia yellokivain, (MB87] t=hi@d| azolidin-2-yl)-
[M1]- = 350 ethyl]-phenyl)-acetam de 10-33

N-{ 4- [2E(x;‘l’ IE"]'rloxo 1,2,5-thiadiazolidin-2-yl)-ethyl]-phenyl}- [M1]' =
324 t—w%"njq—d-e—

The following examples are prepared analogously to Examples 8 and 9 using
appropriately protected starting materials and standard reaction conditions.

Example Chemical Name MS [m/z]
10-1 N-[3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]- [M-11 =310
butyramide
10-2 1-Propyl-3-[3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)- [M-1} =325

phenyl}-urea

10-3 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] =283
methyl ester

10-4 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] = 269

10-5 2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid [M-1] = 269

10-6 5-(2-Methyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] =239
10-7 1,1-Dioxo-5-pyridin-3-ylmethyl-1,2,5-thiadiazolidin-3-one [M-1] = 226
10-8 1,1-Dioxo-5-pyridin-2-yimethyl-1,2,5-thiadiazolidin-3-one [M-1] =226

10-9 5-(6-Amino-pyridin-3-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin- [M-11 =241
3-one



10-34 1, 1- D oxo-5-(2-pyridin-3-yl-ethyl)-1,2,5-thiadi azol i din-3-one [ M1]-
= 240 10-35 1,1 -Dioxo-5-(2-pyridin-4-yl-ethyl)-1,2,5-thiadiazolidi n-3-o0ne

[ M 1] - = R003/08134B6 PCT/EP03/03466
3-Phenyl -2-(1,1,4-trioxo-1, 2,5-thiadi azolidin-2-yl)-propionic [M1]- = 283
acid 10-37 5-[2-(3-Am no-phenyl)-ethytFp91, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3-
[M1]- = 254 one 10-38 5-(4-Am nonet hyl - napht hal en-1

-yl met hyl ) -1, 1- di oxo- 1 2,5- [M1]- = 304 thiadiazolidin-3-one Exanple 11
5- (1 - Et hysadpizet hyl - Chemical Name MS [m/z]

H benzoi m_daz.aJ_S_)LLaeLhyJ_)_L,_l_dJ_mm_l_l,_z,é_t_hi_adJ_aml i n[ 3-—gne o\\ //0
HNSN. N > Mp10 O Ei{1-Dibxo-BHhichheH-2fiinayi3r, Né-thiddiabeidind-eheaCi d [Wiorja 2gyspensi on of
1.85 g of 4- f1 uoro-3-ni trobenzoi c acid (20 mol) in 25 nL of MOH is added
20 nmL of ettyl amisré-Metho@Wwbenay)FHIFdioxd-h@,Srtkisdidzolidig3pad | ow JMMH)t=a5A is stirred
at 75C for 5 h then at RT for 48h. The solvent is renoved under reduced
pressure, {hth \RdéAmino2-bramedrenzyl)tliedioxedidfuthiadppiidipdsul tiMrid =6¥18nge
suspension is aci°ﬂ?fi ed with 2N aqueous HCl and the yeI | ow precipitate is

col l ected ter r 0 give
4- et hyl ani ﬂ%% N 'é’%ﬁf&c 'ggtﬂa&m% Syrge @g’é&’ew‘ﬂp [@dhl/séaéa) 8 12.83
(s, V\DO3/082841 03/03466 -51 1 H), 8.61 (d, J =1.84, 1 H, 8.49
(m 1 : ( . 46 ( Ha1g 1.23 (t,
3H); [Ml fo ?‘Z [fh§§23%§'°’%,}1£? (u?aedla;omg?nz ﬁyge%g’r_l%':ﬁngl acid A 1iol t]tl on of 1.56
g (7.4 mol ) of the title A conpound 4-ethylam no-3-nitro-benzoic acid in
60 nlL of TriEASaAt er-[4{(R 1,4 Tribso- Ny dtiogiaraidnd-aneBR)-psizyipver 3A0TEE32f Raney
ni ckel for 18 hmelHapesdioradmidst i s renoved by filtration through Celite and
the solvent is renoved under reduced pressure to give
3-am no- 4- &-My| adr ﬁib’leﬁ‘eﬂﬁiﬂﬂ*) bbp'excab%tquo'ﬁmene This mdt'éri23® is used
as such in the next st g y Y
H benzoi m #4i20I eAg”E?a[fﬁ’ﬁ 3<'§1trf°é°'é(,2i'§ithAd'ﬁ?%?"ﬂf?'é( naﬂihyQ-_pﬁeral]-( 7MUTE8 of the
title B conpound? cofic no- 4- et hyl am no- benzoi c

10-18 2-Amino-N-propyl-2-[2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- [M-1] =339

yimethyl)-phenyl]-acetamide

10-19 2-Amino-N-propyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- [M-1] =339
ylmethyl)-phenyl]-acetamide

10-20 2,2,2-Trifluoro-N-{propylcarbamoy!-[4-(1,1,4-trioxo-1,2,5- [M-1] = 435
thiadiazolidin-2-yimethyl)-phenyl]-methyl}-acetamide

10-21 2-Methanesulfonylamino-N-propyl-2-[4-(1,1,4-trioxo-1,2,5- [M-1] =417
thiadiazolidin-2-yimethyl)-phenyl]-acetamide

10-22 2-Acetylamino-N-propyl-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-  [M+H]+ = 397
2-yimethyl)-phenyl]-propionamide

10-23 2-Acetylamino-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- (mp =197°C)
yimethyl)-benzyl]-malonic acid diethyl ester

10-24 2-Amino-N-propyl-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- [M-1] = 353
yimethyl)-phenyl]-propionamide

10-25 2-Acetylamino-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2- [M-1] = 382
yimethyl)-phenyl]-propionic acid ethyl ester

10-26 Phenyl-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-acetic acid [M-1] =269

10-27 1,1-Dioxo-5-phenethyl-1,2,5-thiadiazolidin-3-one [M-1] =239

10-28 5-[2-(4-Methyl-thiazol-5-yl)-ethyl]-1,1-dioxo-1,2,5- [M-1] = 260

thiadiazolidin-3-one

10-29 5-[2-(3,4-Dimethoxy-phenyl)-ethyl}-1,1-dioxo-1,2,5- [M-1] =299
thiadiazolidin-3-one



acid and 15 nL (104 mmol ) of triethyl orthoacetate in 20 nL of EtOH is ref
| uxed for 7 h. The reaction mxture is allowed to cool to RT and the
precipit awod3msdsid i s collected by filtration, washed w POTEPGHHO(RX), then
with nethyl-t-butylether (MIBE) and dried in vacuo to give 1- ,
et hyl - 2-met hyl -1 H-benzoi mi dazol e- 5- ca?boxylic acid as a grey solid: np
>250C; 1H-N|\/R (DVBO-d6) 6 12.65 (s, 1 H, 8.11 (s, 1 H), 7.82 (dd, 1 H,
7.59 (d, J =8.46, 1 H, 4.26 (g, 2H), 2.57 (s, 3H, 1.30 (t, 3H; [M1]-
= 203. D Eiamﬁbhyl 2-net hyl -1 ehéniamNamelazol e- 5- car boxyl ms [agd)d net hyl
ester To—a—suspenstor—ot—1+—t+—g{(54mpel)r—ef—thet++tie—C—conpound;

1- et hyl - 2-1eeathy| 542-t2-Clid@npbenyl) dtyipl ¢-dioxe-d2iSetkindiazolidicBd | fM2b=RE3 of MeCH i's
added dropwi se OQoe g (5.9 rrm)l) of thionyl chloride and the resulting
solution is stirred at 70 for then at RT for 18 h. The_ solvent is

renmoved un®ed! r eélﬁ%@‘d‘“b'ﬁ%g%“%‘etﬁww goliose e Sukiadigaqtidii3s ol (Mi'bA2P% added to

the residue. The®M xture is extracted with Et OAc and the organic phase is

dried over, con r d until the
product pr W pi t%{% phemice #‘Poﬂ ?E{ ??glﬁgedgiﬁfmfb? rati\'\gq \%é(ghed W th
Et OH and MIBE to g e 1 - % met hyI 1 H ben20| m dazol e- 5- car boxylic
aci d met hyjo.@5t en-@52-a, 1b4armos<2ls ﬂvadlaibhan-lz -e&%@engﬁi (Kfml =3480, 1695 cm
1; 1H NMR (CDCI 3hutpra®iddd (s, 1 H), d, J =8.45 1 H),
4.19 (q, 2H), 3.94 (s, 3H, 2.64 (s 3H) 1.43 (t, 3H); [M1]' = 219. E
(1- Et hyl - 210a3t hy It /1 Dhibroes2 epiyridird & Zledthyh - 1yd, §-thingiabalidiol3-ohe a sM-df 840 of 450 ny
(2.06 mol ) of the title D conpound, 1 -ethyl-2-methyl-1 H

benzoi m da@o?% 51(169'@@)5;7(1219&”%@:9 M' %’B’!)Hy% igdiagolifin-3png. of [M-{E=1240 added

dropwi se 2 g | i thium al um num h drldefLAH 1. OMin THF).
The i xt ur1é’ 6 PPF@’('F&V ﬁﬁ""f‘%? 2gghiagipzelidin-2apPORIOGF at edMdlLB68% sodi um

sul fate sol ution ?g carefull y added dropwi se until a thick WO 03/082841
PCT/ EPO3/ O to ture and

t he insol uﬁft@Gal ?gﬁ%ﬁgg gthylP{r g‘angi(/oe ’E&%@#&g’f?on '\{'w oug d(OeI i te The
solvent is reaned under reduced pressure to give (1 -ethyl-2-nethyl-
H-benzoi m gagol - 51yhnnoRkihanapbhtderanyifethy)-1HaddR1 EDCl 3) (M17=6& (s, 1 H) ,
7.28 (m 2H), 4. fh?ad(asohdﬁlrﬂ)one4 16 (q, 2H), 3.74 (t, broad, 1 H), 2.60 (s,
3H), 140#(1’, \.)H), [M'l ]T =—3+9H—F

2- (2, 4- D net hoxy-benzyl)-5-(1-ethyl -2-met hyl -

H benzoi m dazol -5-yl nmethyl )-1, 1- dioxo-1-1,2,5-thiadi azolidin-3-one To a
solution of 767 ng (2.7 mmvl) of the title B conpound in Exanple 9, 2-(2,4-
di et hoy@mgwﬁ 1, 1-di oxo-1, 2, 5-t hi adi azol i di n-3-one, 340 ng (1.8 mmol ) of
the titlTe rrpound (1 et hyI 2-met hyl -1 H benzoi m dazol - 5-yl ) - met hanol
and 54554(t-EtRyl72-methyl-1bF benzoimidazbl/5yhoetbiil)1ie1-diox@o1-112,5thiddiazeldiadded 460
ngy (2.7°ggol) of NN, N ,N -tetranethyl -

\
Me

A. 4-Ethylamino-3-nitro-benzoic acid

To a suspension of 1.85 g of 4-fluoro-3-nitrobenzoic acid (10 mmol) in 25 mL of
MeOH is added 20 mL of ethylamine (2.0M in THF). The resulting yellow solution is stirred
at 75°C for 5 h then at RT for 48h. The solvent is removed under reduced pressure, then
water is added to the residue. The resulting orange suspension is acidified with 2N aqueous
HCI and the yellow precipitate is collected by filtration, washed with water and dried in vacuo
to give 4-ethylamino-3-nitro-benzoic acid: mp = 233-236°C; 'H-NMR (DMSO-ds) & 12.83 (s,



azodi car boxam de (TMAD). The m xture is stirred at RT for 24 h, and the
resulting precipitate is filtered and washed with a small volune of THF.
The filtrwbe3iog28svaporated to give an oil which is chronm@Cagraghsds usi ng
50EtOH in EtOAc to afford 2-(2, 4-di net hoxy- benzyl)-5-(1-ethyl-2-nmethyl- 1
H benzoi m dazol -5-ylnethyl)-1 , 1 -d r&%e- 1 - 1,2,5-thiadiazol idin-3- one
as a solid: 1 HNWR (CDCI3) 6 7.61 (s, 1 H, 7.31-7.20 (m 3H), 6.46 (m
2H), 4.79 (s, 2H), 4.44 (s, 2H), 4.17 (g, 2H), 3.84 (s, 3H), 3.80 (s, 3H),

3.73 , 1 Al
5 (1 oo L P A T I R T RIS e g 2

t hi adi az“eﬁaﬁlerﬁ)BU%ﬁb‘Az%l ution of 200 ng (0. 44 mml) of the title F
conmpound, 2-(2, 4-di net hoxy-benzyl)- 5-(1-ethyl-2-nethyl -

H-benzoigl dazgminy-3 etidvine-Berzoit & 1- 1, 2, 5- t hi adi azol i d| n-3-one in 4 nL
of TFACH2CI 2 (1:1) is stirred at RT for 90 min. The solvent is remved

from the pur g eolution ait!iSP &rtiminel) ofdhe fiteofyopatrernd 4-ethylaminggdritio-banzaie
stirringeidng sBimit & 'ﬁ-llflﬂléte?’Qz 0y 18 hy&r‘&%ené‘bé"ayéﬁ pél%vﬁfe@éd hwbl&ﬂﬁin@f'ﬁlcf(@%r

supernatant is decanted. sol vent 1's renoved under Tfeduced pressure and

t he resil@lbe The caiglvsiig @groa(sﬂéu fisation dyavgh Colite ppd the spivent isrremoyedainder
MeCN/ vet&duced p iléli%deel\f%%&e (ﬁ%thocﬂeﬁﬂlaﬁhﬁ@bgnzbé’/%ﬁf@ a dzh@sdﬁaows rh&tdR&ll ons

are conbined and | yophylized to give 5- yl - 2- et
H benzoiisisesAs sushyn theriey sten. 1-  di oxo- 1- 1, 2, 5-t hi adi azol | d| n- 3-one TFA
salt as an anorphous solid: np = 255-265C; 1H NMR (DMSO-d6) 6 7.91 (d, J =

8.29, 1dJ), 17Etﬁz'l)ﬁ-%1etﬂ£|WH bZnﬁ'ﬁn’ﬁG’azoie-s c%r@c?xyné ddld_4-44 (9, 2H), 4.27 (s,
2H), 3.47 (s, wfsmypmm’ [M1]- = 307. WD 03/082841

PCT/ EPO3/ 034 66mixiugg of Eﬁaﬁﬁemmzsl)alf the oyrsl, @earwyp 4b%thxlammp-benzonc

H benzo'ae?d%éolls rﬁl’.}{jdﬂ%ﬁ%b]o‘f Friekyl bﬁﬁ&cétée th 30 mUUf ﬁ%é)lléfﬂké& f%r 9r|1|e , O
Fi. 1-SNIN N Me I'e conpound 1 s prepared anal ogously to Exanp e 11:

mp = 70 gastion mixtyers aligwsd togey! tg R and the, prgcnaltqyacu@hdls egllected by f(tgatloq, H) ,
7.57 (dqashedhith £19Q ( §>g] thgllf')/wth %éﬁylﬁ%u%%ﬁerg(wﬁ%? and daga in \?dcgg tc( §IV%$H)

1.78-1.
5-(4- I\/thF’fty&?mﬁthidIH bﬁnzowlmq*grﬁjcatpozylm awbaqa arey.- sokidl:amp azw Cdl H-NMRyne

0.0 (DMSO-dg) 5 12.65 (s, 1H), 8.11 (s, 1H), 7.82 (dd, 1H), 7.59 (d, J = 8.46, 1H), 4.26 (q, 2H),
2.57 (s, 3H), 1.30 (t, 3H); [M-1] = 203.

D. 1-Ethyl-2-methyl-1H-benzoimidazole-5-carboxylic acid methyl ester

To a suspension of 1.1 g (5.4 mmol) of the title C compound, 1-ethyl-2-methyl-1H-
benzoimidazole-5-carboxylic acid in 25 mL of MeOH is added dropwise 0.7 g (5.9 mmol) of
thionyl chloride and the resulting solution is stirred at 70° for 6 h, then at RT for 18 h. The
solvent is removed under reduced pressure and 8% aqueous NaHCO; solution is added to
the residue. The mixture is extracted with EtOAc and the organic phase is dried over
anhydrous Na,SO,. The organic solution is concentrated until the product precipitated. The
solid is collected by filtration, washed with EtOH and MTBE to give 1-ethyl-2-methyl-1H-
benzoimidazole-5-carboxylic acid methyl ester as a beige solid: mp = 118-121°C; IR (KBr)
3430, 1695 cm™; "H-NMR (CDCl3) & 8.39 (s, 1H), 7.98 (dd, 1H), 7.32 (d, J = 8.45, 1H), 4.19
(q, 2H), 3.94 (s, 3H), 2.64 (s, 3H), 1.43 (1, 3H); [M+1]" = 219.

E. (1-Ethyl-2-methyl-1H-benzoimidazol-5-yl)-methanol

To a solution of 450 mg (2.06 mmol) of the title D compound, 1-ethyl-2-methyl-1H-
benzoimidazole-5-carboxylic acid methyl ester in 5 mL of THF is added dropwise 2.1 mL (2.1
mmol) of lithium aluminum hydride (LAH, 1.0M in THF). The mixture is stirred at RT for 90
min, then saturated aqueous sodium sulfate solution is carefully added dropwise until a thick



HNI/ -- NI M OO A 4-Chloro-7-trifluoronmethylquinoline 1.0 g (4. 32
nmmol s) of 4-chloro-7-trifluoronethylquinoline in 20 nL of 80% sul furic acid
in a seaved3wsdsel i s heated to 2002C for 18 h. The tube | CTEPIBWBIO AT,
vented, and poured into 200 nL water, which is nade basic with sodium
hydroxide to pH 3-4. The resulting sol-5&-is filtered and washed with

wat er, then dissolved in 100 nL 1 N aqueous NaOH, filtered to renove

i nsol ubl es, and extracted with Et OAc. The aqueous solution is acidified

with 1 N @ﬂté?&fé?mb@' MT‘BEPiE'a%déd trf ihbInSkEF aftPe iN@ILR LIEMiREh Sfisidle Washed

with water. The solid is dried gi ve

4- chl or demoved by filkatinrehiapol Galits: |Th,e sqlyenkiR remorRY deder seducgd presskre tg give =
? 8, . 5)(?%thy%é:géthﬂqﬂ Henzoﬁméazgc% 5§qum§th§ﬁ%l(ﬁ§ A?{boud?H iuvga o) 8783 § Uy 9

7- Car borfe2&hon $E7 o - e Ka, r%rl)6%4mb(ozd92H)rﬂcﬁO)(so$H)t ROt (t, 3HY; [M+1]
conpound, y¢- chl oro- 7-qui nol i ne carboxylic acid in 50 nmL MeOH is saturated
wi t h HCl gas then heated at 602C for 18 h. The solvent is renoved on a
rotary evaporator, and the residue taken up in water, made basic with

NaHCCBr Fand 2¢Ri4-Bireethoxyibenzyl)-5+(1-ethyk-methyhil Hézert;pg'mﬁacolf-ﬁ-abmtbws)-1al-

dried o ) tered, and the solvent is renoved to afford
t he crude )b°r§ ?rtm%ﬁ'aggﬁé% %glﬁat ographed on a Biotage 40M colum wth

98: 2 Et OAc/ EtTm sautginad 787 oy (Rofetnimixef tMODSB @8@@4GndPiB TEXaR(p 9,34¢%4- - 54
4- h 75 | 3 4.08 (3H,
5 o o prehaRehsy- T g s 3Ratpdoldli ohs oghg .8 i BbeBla £ %) (37
8.7), 8cotmppind;(1-ethyl2-mnethdiiH- Ber&@lmldadeS yi); méthand .aby;54p vid [2+7ab&l) oF. tri- I
4-Met h LAH
e v ARG 2 i IR gtk 98 g @ Mmoo My il e &
conpoune@gzodicarboxsonide KONRAD - Tt tnmotlyqus smtedrm R;Tufs’pémﬂednd tme]rEsulmﬁr? THE. ![ ﬁ
dded t
ot ur ar Sp RS b RaShietho @b &lemal iyt i TR Ko SRRARaHG dr ous
MySO4, fglwet&erceldlyhnems mmmzﬁngrapheutmsmgi St/dJEt@l-ilm EtOAc to afford 2-(2,4-dimethoxy-
4- h I I 4 9
(o s) TEUBIAE b 2l T B bitniod o Y gty £ oy zé@zfds%bw'n%
8. 16 (1ohe ad a sblig: "8i-8)R (BDCL) 61764 (ol 1H)) 773157_39) (mDBH) 6.46 (m, 2H), 479 (s, 2H),
?-'gﬁi.g.dl aJZTE 1@5)?;43492( yélzl)', 3.’8(4‘1('3,"515)?8.’%‘6'(9,“&H’}?5.'7§ R S o R e

[M+1]* = 459.

G. 5-(1-Ethyl-2-methyl-1H-benzoimidazol-5-ylmethyl)-1,1-dioxo-1-1,2,5-
thiadiazolidin-3-one

A solution of 200 mg (0.44 mmol) of the title F compound, 2-(2,4-dimethoxy-benzyl)-
5-(1-ethyl-2-methyl-1H-benzoimidazol-5-yimethyl)-1,1-dioxo-1-1,2,5-thiadiazolidin-3-one in 4
mL of TFA/CH,CI, (1:1) is stirred at RT for 90 min. The solvent is removed from the purple
solution and 4 mL of MeCN/water (1:1) is added. After stirring the mixture for 30 min, the
mixture is centrifuged and the supernatant is decanted. The solvent is removed under
reduced pressure and the residue is chromatographed by preparative HPLC (gradient: 10%
MeCN/water — 100% MeCN, each containing 0.1% TFA). The proper fractions are
combined and lyophylized to give 5-(1-ethyl-2-methyl-1H-benzoimidazol-5-yimethyl)-1,1-
dioxo-1-1,2,5-thiadiazolidin-3-one TFA salt as an amorphous solid: mp = 255-265°C; 'H-
NMR (DMSO-ds) 6 7.91 (d, J = 8.29, 1H), 7.77 (s, 1H), 7.56 (d, J = 8.67, 1H), 4.44 (q, 2H),
4.27 (s, 2H), 3.47 (s, 2H), 2.82 (s, 3H), 1.39 (t, 3H); [M-1] = 307.



745 ng (2.60 mol ) of the title B conpound in Exanple 9,

2- (2, 4-di met hoxybenzyl)- 1, 1-di oxo-1, 2, 5-thi adi azol i din-3-one, 328 ng (1.73
mrol ) of wbeswsske E conpound, (4- nethoxyquinoline-7-yl) PogtEraned4e@nd 448
ng (526 ng., 2.60 mol) of tributyl phosphine are stirred in 5 nL of THF.
448 ng (2.60 mmols) of TMAD is added amg.the mixture is stirred for 18 h.
A spatula tip of Raney nickel is added, the m xture is stirred for 10 mn,
and then filtered through Celite. The filtrate is evaporated to dryness
and chr t ogrgphed on a Biotage 40M colum with 98:2 EtOQAc/EtOH to afford
2-(2, 4-M-benzy|) 5- (4-

T8 1o '@Pk%”‘?&%ﬁ?“h@l beheiRidazoy SYRRBIPE DAiGaqnr 885 TP T o
(3H, s),thiadiazolig-3one 4.82 (2H, s), 6.46 (2H nm), 6.78 (1 H, d, J = 5.2)
7.30 (1H m, 7.53 (1 H dd o] 85 1.5, 7.96 (1 H s), 8.22 (1 H dJ

= 8.5), 877 (1 H d, J 52) stl\/ﬁ 458. E. '
5- (4- Met hoxy-qui nolin-7- yI metyl )M1, @» O\>L_%b5-t hi adi azol i di n-3-one 210
ng (459 gnol) of the title D ound;

2- (2, 4-di net hoxy- benzyl ) -5- (4 net hoxy-
qui nolin-7-ylmethyl)-1, 1-di oxo-1, 2, 5-t hi adi azoN_di n-3-one are stirred for
30 mMinin4n of 1:1 TFA/CH2Cl 2. The solvent/is renoved on a rotary

evaporator and the residue triturated with 4 nL of 1:1 I\/bCl\l/water Thi s
ni xt ur e The titielcommeund fsryapared apalpgeiisly rExdimite Ahdnp B 0st°Ge i-NIMR (DM&Dv ed.
The res teri i p t | ected
T s e} 28T Lo HE0DRA4 4 560 DIsPIBERARY 1 Shlf51 5308 25 691

5- (4- met2k)x9.88s.raHl)i h78-1y601ta1| t8H)) .98 1d,di ©%381612); fMi1fii=a84®zol i di n- 3- one:

(M1 & 300, 1§D_ 03/ 082841 PCT/ EP03/ 03466 -55- Exanple 14
=—qu

5-(4-1s inolin-7-ylnmethyl)-1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one
O-i 0O N I‘$-(4—MetHdW-dl|iﬁdHn-73IVhaetHyﬂ)l-e1m:mm,lzcs-imadiaﬂﬂmimd-ml ogously to

le 13: 'H NWR (DVSO-d6) 51. 10(3H d, J 6.6), 2.27 (1 H m J =
6 ), 3.66 (2H, s), 4.34 (2H, do\a/— 8. 6)n 4.46 (2H, s),
7.55(1H,d, J=6.8), 7. 86(1H, dd, J=84 1”1) ;4 1H%), 8. 37(1H, d, J=8. 6), 9. 15( 1H,
d J =6.8); [Ml ]+ =350, [M1 = 348 ~txanpl e 15
N-(Butyl car banoyl - phenyl - met hyl )e'N- (4- (1, 1, 4-trioxo-1, 2, 5-t hi azodi azol i di
n-2-yi met hyl )- benzoyl)-am no-acetic acid. O

A.  4-Chloro-7-trifluoromethylquinoline
1.0 g (4.32 mmols) of 4-chloro-7-trifluoromethylquinoline in 20 mL of 80% sulfuric acid in a
sealed tube is heated to 200°C for 18 h. The tube is cooled to RT, vented, and poured into
200 mL water, which is made basic with sodium hydroxide to pH 3-4. The resulting solid is
filtered and washed with water, then dissolved in 100 mL 1N aqueous NaOH, filtered to
remove insolubles, and extracted with EtOAc. The aqueous solution is acidified with 1N
aqueous HCI to pH 3-4, filtered, and the collected solid washed with water. The solid is dried
to give 4-chloro-7-trifluoromethylquinoline: '"H-NMR (DMSO-dg) & 7.90 (1H, d, J = 4.8), 8.22
(1H,dd, J=8.7,1.5),8.32 (1H, d, J = 8.7), 8.63 (1H, d, J = 1.5), 8.96 (1H, d, J = 4.8), 13.7
(1H, br s).
B. 7-Carbomethoxy-4-methoxyquinoline

606 mg (2.92 mmol) of the title A compound, 4-chloro-7-quinoline carboxylic acid in
50 mL MeOH is saturated with HCI gas, then heated at 60°C for 18 h. The solvent is
removed on a rotary evaporator, and the residue taken up in water, made basic with
NaHCO;, and extracted twice with EtOAc. Combined organic fractions are dried over
anhydrous MgSO.,, filtered, and the solvent is removed to afford the crude product. This is
chromatographed on a Biotage 40M column with 98:2 EtOAc/EtOH to give 7-carbomethoxy-



HNO=ST NNN O- OOA

4-[5-(2, 4- D net hoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylnmethyl]-b
enzoi ¢ awod3/Meesal suspensi on of the title B conmpound i n ErammPe3/63466

2- (2, 4-di net hoxy-benzyl)-1, 1- di oxo-1, 2, 5-thi adi azol i di n-3-one (13, 87 g,
48.4 mol ) and 4-brononet hyl benzoic acb¥-(10.42 g, 48.4 mmol) in CHCl 2
(150 mM-) is added DBU (14.5 nm., 96.9 mmol) at once and the m xture is
stirred at RT overnight. The reaction mxture is washed two tines vvith 1N

agueous 4H€étho%%mbhﬁ@ nYIzS L h4br1 ugss; 'HheMR4EDEY) 9\4660 (@mhxﬂmcues 306 &

concentrated to_a vol une t'o crystallize t pro The SO|Id IS
col | ect éH"bilJf=‘r$?)a$t1%(ﬁH ddshe 8- %l &26(1H, Cbtjﬁe& 7)a|$d75d(r1ﬁed Jdrde), BBgh
vacuum {4 af fJo_rglz)clTl{,@ﬂ(qugdl met hoxy- benzyl)-1, 1, 4-trioxo-1, 2, 5-

t hi adi azol'i di n-2-yI'met'hyl ] -benzoic acid: np = 175-177C, [M1]- = 419. B.

N- (But yl car bano I-phenyl methyl )-N-(4-(1,1,4-trioxo-1,2,5-thi azod| azolidin-2
-yl met By - KNehaxy-adinolingZyhahethanglj ¢ V\ang resin (100 200 nesh, 1,11

Tl 9, S % Ry O S Rl R R BRI BB

PCT/ EPOB2.0B 46%0l) of3be tite Be:smppemnﬂé’dcarborpgmoxy sreneti3txyquipolifenuspghdediings( 4. 5

X v o CTcren iR AP A 60y B Rnabr S o mix‘i‘%e”?ﬂvﬁ?ﬁéiwﬁ”%'a@é%@ﬂnd

the m xtaqumdsshlaﬁ@kefﬂtemdeam thietfiltraftb @rie@ sver anbydipas Me$Canfiltered ahd dolvent

LT nefSaaedb ol ey Aot ol eness Hevs Eocuds d0Etk e ke

tines). (Je)re&se (H,idJdrs. gl 715 deH, 8, bh 8\63,c81041( 104, 85,18, oh{1H, The =8.5), ¥émg
resin-Fnpe-glycipe ester (140 ng, 0.106 nmmol) is treated with 20%

pi periqugﬂﬁé)clz (3 m, 15 mn, 2 times) and washed alternatively with
CH2Cl2 (3 m, 2 times) and MeOH (3 L, 2 tines) and again with CH2CI 2 (3
m., 2 tDoes) 2-(ZHAeDimetiory-benyiied(4Surtmndadinbin-DyiRdstRy| Me Drbidxds-1.2.54 nL), and
the title A ,cof o%ld,
4-[5-(24di%§9 &t ) - 114trioxo125thiadiazo|idin2y|rrethy|]-b
enzoi ¢  aci ¢4§ 250 m&%ogéﬂh@mh)a &Wh%%iﬁpué 2ol df l2,4%i r%%osm}éln} ignd
butylisonitri are added ture ¥|aken for
48 h. TAd-diexg- hzl%thtﬁd@lzﬁw -gredpe; 328 madhéd nan@léphtateut%ﬁmmnqwnwa 2 (4 ni,
2 tines . Ah h The
resin Igneg%gﬁb ﬁé‘lﬁgﬁ )\/I{A)Z[[n%{r{éﬁfl)a} Cl 2- Tﬁg?i&%g 266'_’?@# 64 ﬁ'bgh"dp h%aétgﬁ%? into
a recei SRl 1538k of THE. 448sg (2.60 ereelsofiiMAD ¢ d-appAhg mixtureds stirjedsfied

drai nedygn A spatula tip of Raney nickel is added, the mixture is stirred for 10 min, and then

filtered through Celite. The filtrate is evaporated to dryness and chromatographed on a
Biotage 40M column with 98:2 EtOAc/EtOH to afford 2-(2,4-dimethoxy-benzyl)-5-(4-
methoxy-quinolin-7-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one: mp = 128-132°C; 'H-NMR
(CDCls) 6 3.79 (2H, s), 3.81 (3H, s), 3.85 (3H, s), 4.06 (3H, s), 4.51 (2H, s), 4.82 (2H, s),
6.46 (2H, m), 6.78 (1H, d, J =5.2) 7.30 (1H, m), 7.53 (1H, dd, J = 8.5, 1.5), 7.96 (1H, s),
8.22 (1H,d J = 8.5), 8.77 (1H, d, J = 5.2); [M+1]" = 458.

E. 5-(4-Methoxy-quinolin-7-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

210 mg (459 umol) of the title D compound, 2-(2,4-dimethoxy-benzyl)-5-(4-methoxy-
quinolin-7-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one are stirred for 30 min in 4 mL of 1:1
TFA/CH,Cl,. The solvent is removed on a rotary evaporator and the residue triturated with 4
mL of 1:1 MeCN/water. This mixture is filtered through a 0.2 micron disk and the solvent is
removed. The resulting material is purified by preparative LC/MS, and the collected product
fractions are lyophilized to give 5-(4-methoxy-quinolin-7-ylmethyl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one: [M-1] = 306.



into the same receiving flask. The solvents are evaporated to dryness under

a streamof nitrogen and the residue is further dried under high vacuum

The resi dwe mmssurified using a Mcromass LC/ M5 system ( Poempnd/osare Luna 5,

60x21.2 M C-8 colum, 5 to 100 gradient over 8 min, A= water/0.1% TFA B

= MeCN' 0.1 % TFA, 20nUnmin flow rate).-%he fractions containing the product

are pool ed and evaporated to a small volune which is subsequently

| yophilized to give

N(butylm@wl - phenyl -net hyl ) -N-(4- (1,1, 4-trioxo-1, 2, 5-

t hi azodi"azol 1 di n- 2-yl net hyl ) - benzoyl ) -am no-acetic acid as a foam [M1]- =

515. Ex@&x@Hsohitoxireuirmlineivyimgetbyh+ipl-divoxar K2, 5rthjmlizxdlidimB-@peus| y t o Exanpl e

15 by replacing benzal dehyde with the appropriate al dehyde as a starting

materi al . Exanpl e Chem cal N@me,lvs [rrlz] 16 1

{[ Butyl car banoyl - (4-et hyl - phen,;ﬁH (1,1, 4-trioxo-1,2,5- [M1]- =

543 thi adi azol i di n-2-yl met hW%/tjenz am/ 0} - acetic acid 16-2
)

{[ Butyl car banoyl - ( 3- phenoxy- phgnyl ) - 4-(1,1,4-trioxo- [M1]- 607
1, 2, 5-thi adi azol i di n- 2-yl et hgl ) - benzoyl ] - g@m [ i

%acetl c acid 16-3
{[ But yl car banmoyl - ( 4- met hoxy phenyl) - et hyl ] < 1,4-trioxo- [M1]" = 545

1, 2, 5-thi adi gzol j di n- 2- th oyl 0} - acet 03/082841
PCT/ P03/ 034860 '%%?O’ER% éPé"?ﬁ?‘E ‘Nﬁ%‘ﬂ%’ﬁ\% ﬂ’i}“E Iéﬁﬁ,‘ﬁﬂ‘?m\’/'\go

{[(2- BrfalmombﬁrWJ) bt@l})dgmbamwxﬂ eﬂsg véd dﬂsLh&&Hw 9*%6[%652H1)593
595 1, t hi ad| azolid tic_aci

{(Butyl Za$5dz1h'n94 ] n§;ﬁith§ﬁéﬂ" zidyfl —n%@ h‘yi)) 814(¢ X 9, 8 3t7r(1 Bx@-J15 8:65-9. 1M .- =
565 thigagi-azet iMUL1T- 2380 TRE YL BaBenzoyl ] - ami no} -acetic acid 16-6

{[ Butyl carbarmy{ q chl oro-phenyl)-methyl]-[4-(1,1,4-trioxo- [M1]- = 549,
551 1,2, 5-thiadi azol i di n-2-yl nethyl)-benzoyl ] -am no} acetic acid 16 7

{[(3- Berf#?-ﬂ@&u-fbhenyl) butyl car bamoyi - met hyl ]-[4-(1, 1, 4-trioxo- [M1]-

621 1, [ t e ci.d
(B - LRI PadrBYo b 2B hRga B ifin ety
541 t hibedzeylpamincracetid asthyl ) - benzoyl ] - am no}-acetic acid 16-9

N-(1- Butyl carbanmoyl - 3- phenyl - propyl ) - N-(4-(1,1,4-trioxo-1,2,5- [M1]- = 543
t hi azodi azol i di n-2-yl net hyl ) - benzoyi ) - no- 4 c acid Exanpl e 17
4-(1,1,4-Trioxo-1,2,5-thiadiazg|i di n- 2 met K
4- et hanesul f onyl - benzyl esther \

o—s— C go \—*\——

A. 4-[5-(2,4-Dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-benzoic

acid

To a suspension of the title B compound in Example 9, 2-(2,4-dimethoxy-benzyl)-1,1-
dioxo-1,2,5-thiadiazolidin-3-one (13,87 g, 48.4 mmol) and 4-bromomethylbenzoic acid (10.42
g, 48.4 mmol) in CH,ClI, (150 mL) is added DBU (14.5 mL, 96.9 mmol) at once and the
mixture is stirred at RT overnight. The reaction mixture is washed two times with 1N
aqueous HCI, one time with brine, then dried over anhydrous MgSQO, and concentrated to a
small volume to crystallize the product. The solid is collected by filtration, washed with ethyl
ether and dried under high vacuum to afford 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-ylmethyl}-benzoic acid: mp = 175-177°C; [M-1] = 419.

B. N-(Butylcarbamoyl-phenylmethyl)-N-(4-(1,1,4-trioxo-1,2,5-thiazodiazolidin-2-
yimethyl)-benzoyl)-amino-acetic acid

Wang resin (100-200 mesh, 1,11 mmol/g substitution, 3.41 g, 3.78 mmol) is
suspended in pyridine (25 mL) and the mixture is shaken for 15 min and drained. The resin



ois\ o/ olss’o HNNOO OA

4-[5-(2, 4- D net hoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylnmethyl]-b
enzoi ¢ awDWM3M8es8al suspensi on of the title B compound i n ErPammpPe3/@3466

2- (2, 4-di net hoxy-benzyl )-1,1- di oxo-1, 2, 5-thi adi azol i di n-3-one, (13,87 g,
48.4 mmol ) and 4- brononet hyl benzoi ¢ aeb8- (10.42 g, 48.4 mmol) in CH2C 2
(150 m.), DBU (14.5 nm., 96.9 mmol) is added at once and the mxture is
stirred at RT overnight. The reaction mxture is washed with 1 N agueous

HC, a@r&ﬁéﬁ@vdegﬁﬁ mdlo%e(@omf)yﬁheevg g@ﬂg%@@ 1SW3rHﬁfogt &g,rﬁé{hﬁarﬁml | vol une

to crystal lize t gro uct. The solid Is collected il ltration, washed
with et myridige HBMAEnd 19, 8878 weree!) APG N, Nv@@tﬂﬂhﬁvﬂcaabwc‘@rbodnmlde (3.12g,

4-[5- (2,1%; ﬁu'nFFﬁJl)@?éEéﬁE@d‘éﬂd Bhelm%tuﬂ? Ers'hQK& avez V\%h’t hrrrfé%ﬁﬁ@é drdirRaany! et hyl | -
benzoic acid 841 PCT/ EP03/ 03466
-58 B. ma{sgeq gqu.egﬁlvely wuth DMF 20 mL 3t|mes) MeOH (20 mL Ztlmes) THF (20 mL, 1

met hoxywm AL )Snémam?ew thsﬂ-z 3, & (2205mi_h$ ﬁﬁl.be)zemd ldé@H?(zd e bhirhdsy. PERE Ain

chloride 1. onmpound
4 [ 5-(2 |gd@ﬁmqebﬁwhw@ﬁgwpyqrnghg '{t,aep gsdeang resun -Fmoc-glycine ester (140 mg,

, S- Ty, ﬁf@ il)idirBatéd Wltﬁ@b‘%\’ﬂ berkb@rﬁgﬂ'@42@¢2 (@ rﬁan 59min, f’hm(a%éaméghe f SOC' 2

|n 40 nL toluene are heated C unti | a snal unt of

solid r &famatvelywih %ﬁbé@mwﬁérr%) amci Me?qu(SrmL,t%waas)m agRi Wl Q'éz@lz (35
renoved QN k&) awe%@fmrtﬁér%us%eﬁdédﬁﬁ ('Er@%:‘lzqu@qu?MM grmaeméq. 15 A ' s dried

in a vacuum oven overnight to give 4-[5 oxy-benz

trioxo- Pompsumch|4a[ér(azb<|hmmvxy_>b9mwﬁthi/H]trlmt 8y fh@ﬁ!%@'I%QW@Ayll berzz@@d as

h f
a5 (2 HeLi1aaing 1eS17 A, baepldByactan 00317 mmo end busyisoniile (3uhe 11 1y
enzoi c Oa't1|7dnm0H@m@¢i@aﬂa he midureyis sbaktearfond®hnghe eusin iswirgined amdhs tltI e B
1 oy o
COPOUN sl SndRa) H ALK ASREN bnde) DT LM 2 ypen) anpsgeimuiy ¢ 7
and 141 GryClz444nL, rzdln)esc)f The (esin uaymemr@yaemtwcracbom (i h 410Lnfor éh 2DE2Cl 2
are S!i i ffedtind ¥ rdBvintfHiddc $nshe°sgl KRsnbd Wi ERBA AL LSALGH BRSS! @

and the residue 1s ¢ togra on a OMc[unn
CH2Cl 2/ intote same)fegeiving[fask. 2T|Zle mlmthawemnmc) tolgrine$s under a stream of

Zr irrgi((f)ly%gag?any benz;#UEgés{&gﬁey({r@wP FHBR Qé(%tﬁn aﬂl\éireSIdue is purified using a

4- [ 5- ( 2 Micbmass hGAYS Isgstewl (Phdndmidex LirexEe, BDQZBQh’rmém edomngb to o/ net hyl ] -b

enzoi ¢ gradient over 8 min, A = water/0.1% TFA, B = MeCN/0.1% TFA, 20mL/min flow rate). The
fractions. containing the product are pooled and evaporated to a small volume which is
subsequently lyophilized to give N-(butylcarbamoyl-phenyl-methyl)-N-(4-(1,1,4-trioxo-1,2,5-
thiazodiazolidin-2-ylmethyl)-benzoyl)-amino-acetic acid as a foam: [M-1]" = 515.

Example 16

The following examples are prepared analogously to Example 15 by replacing
benzaldehyde with the appropriate aldehyde as a starting material.

Example Chemical Name MS [m/z]

16-1 {[Butylcarbamoyl-(4-ethyl-phenyl)-methyl]-[4-(1,1,4-trioxo0-1,2,5- [M-1] =543
thiadiazolidin-2-ylmethyl)-benzoyl}-amino}-acetic acid

16-2 {[Butylcarbamoyl-(3-phenoxy-phenyl)-methyl]-[4-(1,1,4-trioxo- [M-1) =607
1,2,5-thiadiazolidin-2-ylmethyl)-benzoyl]-amino}-acetic acid

16-3 {[Butylcarbamoyl-(4-methoxy-phenyl)-methyl}-[4-(1,1,4-trioxo- [M-1] =545
1,2,5-thiadiazolidin-2-ylmethyl)-benzoyl]-amino}-acetic acid



aci d 4-met hanesul fonyl - benzyl ester 150 ng (270 nol) of the title C
conpound, 4-[5-(2, 4-di met hoxy-benzyl)-1,1,4-tri oxo-

1, 2, 5-t hiwoioamsisudi n- 2- yl met hyl ] - benzoi ¢ aci d 4-net hyl sul framirobesszy| ester
and 181 ng (810 gnols) of 81 % m chl oroperbenzoic acid are stirred
overnight in 10 nL of CH2Cl 2. The solubren is washed with saturated aqueous
NaHCO3, then dried, filtered, and solvent renoved to afford

4-[5- (2, 4-di met hoxy-benzyl)-1,1,4-trioxo-1, 2, 5- thiadiazolidin 2-yl met hyl ] -
benzoi c agtathple Met hanesul f onyl cl@miéaiNafiiet er @ [ MENHA] + = 606us fa/z)

4- (1,1, 4-Tiox0-1+25-thiadiazolidin-2-yl met hyl}-benzoei-c—acid

4- et haneswztony[l(zB:be.awénya&m@rcaﬁemmn(eilt’@@[mh)4tﬂcﬁxot he t (M-+p=Bozggppound,
4-[5- (2, 4- di met HEdythiadinzlitlin-24y)mstiy)thenzyipamino}-acetic acid

1, 2,5-thiadi azol i di n-2-yl et hyl ] - benzoi ¢ aci d 4- et hanesul f onyl - benzyl

ester are Wtd rr é@ulylgarhameyl-narhthalen-2-yl-meiyiE4(C 2-tfiexe- 1585 n.[MTHe 5881 vent i s

r enoved and the”r'%{iﬂzﬂl&*@ %Y'm?‘DY'h?%OXHJW%aCWEaW 1:1 - MeCN: H20. This

m xture is ed t sol vent 03/082841
PCT/ EP03/ 0*56 ?LE m %Q’z gﬁ% i‘gsﬂ%h pHoxp- ;o p[ﬁ' ’?lr VE%P BY' Lo/ VB
and af forded 4 (f '2 OX0- ef”ﬁ’?’ 2619 c?aCdZ yl met hyl ) - benzoic acid
4-met hanesﬂ;‘fo” 5 BEDAS.ohtyBlouy bt 'a%@g 46k 45lr1§9$)22 (3R-17De213- & (2H,
). 4.27 (H i 2 Bt a-hz’@)m;y gt %}i‘encml 3 2152

8.1), 7.96 (2 d, o [M1 ] 437 Exarrple 18
The fol | owiesy C@((&)ClLBId;Bca&faﬁwoplF:BmﬁhﬁdlI)&)F[&I(ng&kgﬁ P5- Exarrpl[m-ﬂ,'z gay replacing
4- (et hyl t hi o) thaviiagblidmlZpinethyl)benhoyiiaenirmppeatipacidt e al cohol as a starting
material. Exanple Chemical Name M5 [mz] 18-1

4- (1, 1, 4- T8 Dx 0 M1-BulyBarhermpyhdiphanybirapul hid 2L WA KRR ) - benzoi ¢ dMid =343 M 1]
393 ChI or o- benWFOd'é@'td@‘rz yipgthy})-benzoyl)-amino-acetic acid

4- (1, 1,47Trioxo- I, Z, b-Thiadiazolt di n- Z-yl net hyl' )-benzoic acid 4- [MW1 ]'
415 butyl -benzyl ester 18-3

4-(1,1,4-Trioxo-1, 2,5-thiadiazolidin-2-ylnethyl) -benzoic acid 4- [M1]"
389 hydroxynet hyl - benzyl ester 18-4

4- (1, 1, Example®? 1, 2, 5-t hi adi azolidin 2-yl met hyl ) -benzoic acid 2- [M1]"
463 pheneth I-benzyl ester

4- (1, 1, Fth 3269’10'2255%?‘!{6?%!%!‘12&'!’{192'3\5}) Renzgle peiddmethangsufopykbenzyl
bi pheny[as,%Tyl met hyl ester 18-6

4-(1,1,4-Trioxo-1, 2, 5- thladlazolldln 2-yl met hyl) - ben20|c acid 4- [M1] =
424 dlfluoronethoxy benzyl ge

bwﬁ

A.  4-[5-(2,4-Dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-benzoic

acid

To a suspension of the title B compound in Example 9, 2-(2,4-dimethoxy-benzyl)-1,1-
dioxo-1,2,5-thiadiazolidin-3-one, (13,87 g, 48.4 mmol) and 4-bromomethylbenzoic acid
(10.42 g, 48.4 mmol) in CH,Cl, (150 mL), DBU (14.5 mL, 96.9 mmol) is added at once and
the mixture is stirred at RT overnight. The reaction mixture is washed with 1N aqueous HCI,
and brine, dried over anhydrous MgSO, and evaporated to a small volume to crystallize the
product. The solid is collected by filtration, washed with ethyl ether and dried under high
vacuum to afford 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-
benzoic acid: mp = 175-177°C; [M-1] = 419.



18-7 4-(1,1,4-Trioxo-1, 2,5-thi adi azol i di n-2-yl net hyl )-benzoic acid 5-
[M1]- = 459 (carboxy-difluoro-nethyl)-thiophen-2-ylnethyl ester Exanple
19 WO 03/082841 PCT/EP03/03466
[4-(1,1,4-Trioxo-1, 2,5-thiadi azol i di n-2-yl net hyl ) - phenyl net hanesul f onyl ] - ac
etic acid et hyl ester SO ~N HN O5~A58rO--,,-, A

5- (4- Brononet hyl - benzyl ) -2- (2, 4-di net hoxy-benzyl)-1,1-d ioxo-1, 2, 5-

t hi adi azol i di n-3-one A solution of the title B conmpound in Exanple 9,

2, 4- di mg, hou%bqﬁaytbnﬂethaxy-de@zw1 3, Arfoxbly, zéltamhazfénanﬁzgnﬁeﬂwggﬁb&zoﬁ 98
mml ) in CH2 100 ni) i's treated with DBU (1.06 g, 3/ 082841

PCT/ EPOShlssilss - 60 6.98 ol ). a, a'-Dibromo-p-xyiene (9.2 g, 34.9 mol)
i s added andqtgpg, ﬁﬁ Hinfold) f #Hd ﬁtrewcé}hpom hqs 621@ d}netﬁhfey grﬁ hSrioxo-

filtered and t he [trate’is concentrated xtu

chr omat d¢-aftrdinzslidisrd-yimgthybibenzeip gc@az@ﬁzﬁ a% (?»ﬁ @@'h@frﬁOCfEWé“Q en;h telughe a,
a' - di br gpPrdited N ﬂrb@om%mr&wa SRhall LRIBURTS dRFPSHIEtreMbinkliuhbisgb& Takt h Et 20

to afford 5-(4-brononet
benzyl ) solufign '&M?ﬁ%‘tﬂﬁ@)@e E@MQT}}I'S) removed opyeorolary evananatatiand tieiresidud dere as a

V"h' t e Sghifjﬂe SO|IBwHﬂIé'_d in d\BeuuR: oven overnlght to glve 4 -[5-(2,4- du‘aethm(gy b%ple) 3 1.4 et hyl ]

D met hoxybenzyl )-1,1, 4-trioxo-1-1 5-thi adl az
- benzyllrmpﬂa%w'}'a@@éq"p@ %Mlmtwll-hﬂnzesd caloride yb|cotl$ bgrchas suek wmhputefunher
corrpountg,jur,f‘,;mﬂ{,éxq br ononet hyl - benzyl ) - 2- (2, 4- di net hoxy-
benzyl)-1,1- di oxo- 1, 2, 5-t hi adi azol i di n- 3-one (200 ng, 0.43 mmol) in DMF (8
m-) is treated vmth Cs2C8 (278 and nercaptoacetic acid
et hyl e& er 4512 wlmth@xmqvl) b4 n%'l‘OXN'T:%F'th'@dWZOI'ﬂ'@'ﬁrVk'@QIhﬂ]'b&ﬂWlF| oned

bet ween, Eﬁl%eﬁﬂg Wed | organic layer is washed with water, dried
ydr ous §O4 © E‘ﬂetsﬂf‘r

over anh concentrated. The residue is chromat ographed on
silica gel u400gl(©9yd umo])(m%ﬁEttltB!\B domploorae,es- @8- d:h@t@xufmnzyl)m ,Af4ftoipxb-

4-[5-(2,4: dingt h = 14t t dj |i di,n-2- t hyl
Benoyl iy MTARRERENEN I hebeck] PR 3000 T el oL FER anil 13 7og (0T ™
{4-[ 5- (RméH ok mmﬂwb@ybveyﬁlzwalcohomn t1OInﬂ2<OF(1H2'CI2?a|‘é -stifrb@dt RTabri 18 M-1hey | Met hyl |
- phenyl rret hanesul f n acet Ic acid ethyl ester A soI ution of the title B
conmpoundoVgii§ Emoye ‘%fj EAUSEARERSSHS and thegesidig isghionatsgeaphed on a

t hi adi antagy soNE eobimatvith derbecrytisetd amd Jives$5-{(Z 4 arhéthetyénzegarg.( 55 no,

0.11 nmmo
tr!o)xo 1,2,5-thiadiazolidin-2-yimethyl]-benzoic acid 4-methylsulfanyl-benzyl ester: [M+NH,]*

574.

D. 4-[5-(2,4-Dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-benzoic
acid 4-methanesulfonyl-benzyl ester

150 mg (270 umol) of the title C compound, 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-
1,2,56-thiadiazolidin-2-ylmethyl]-benzoic acid 4-methylsulfanyl-benzyl ester and 181 mg (810
umols) of 81% m-chloroperbenzoic acid are stirred overnight in 10 mL of CH,Cl,. The
solution is washed with saturated aqueous NaHCOQO3, then dried, filtered, and solvent
removed to afford 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-
benzoic acid 4-methanesulfonyl-benzyl ester: [M+NH,]* = 606.

E. 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4-methanesulfonyl-
benzyl ester

90 mg (150 umol) of the title D compound, 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-
1,2,5-thiadiazolidin-2-ylmethyl]-benzoic acid 4-methanesulfonyl-benzyl ester are stirred in 4
mL of 1:1 - TFA:CH,CI, for 50 min. The solvent is removed and the residue triturated with 4
mL of 1:1 - MeCN:H,O. This mixture is filtered through a 0.2 p disk and the solvent is



CH2Cl2 (5 mM-) is treated wth 3-chl oroperoxybenzoic acid (47 ng, 0.27
nmmol ). The mxture is stirred at RT for 4 h and then washed with saturated
aqueous NaHOG®Bsmal uti on. The organic layer is dried over pamiBpds/aas6 MgSO4i
and the solvent is evaporated to afford {4-[5-

(2, 4- di met hoxybenzyl)-1, 1, 4-tri oxo- 1-192; 5- t hi adi azol i di n-2-yl net hyl ] -pheny
| - met hanesul fonyl } - acetl c acid ethyl est er: [MH" 539. D
[4-(1,1,4-Trioxo-1,2,5-thiadi azolidin-2-yl nethyl)- phenyl nmet hanesul fonyl ] - ac
etic agdrfowidhyitheaséing’matekiditis porifidd ByneC/MS i &t sraspaynd 4-trioxo-1,2,5-

4-[5- 4 d| tr|

it adiadRRoNG- e ez Qﬁ?‘érﬁa‘i“ﬁ héBegioaRhenzd estarc MR OINSP- est or
(60 g, 49 alalzzrmn )s) stgﬁQG) 212(72@4 ), 54’862'!—8@) %ﬂszTEAd% izh-2dhe J

m xture 1S stirr vol atil es are evaporated. The
resi due=ig&!s79 ﬁr(%'d ¢y B CNERE @H, (Jl= §5) ¢Mrﬂ] A43%r 30 mMin. The mixture is
passed through a 0.2.t Acrodisc and the solvents are evaporated. The

resi dueEkgmﬂ P83/ 082841 PCT/ EP03/ 03466 -61 purified via LCMs to afford
[4-(1,1, r1Toxo-1, 2, 5-thiadi azolidi n-2-yl net hyl) - phenyl met hane-

sul f onyl ] a¢ﬁé r&lowmgctomdamhd@&wre@ée@anab@@smbl ingeanpl e 20

[4-(1,1, 4 0x0-1 5-t hi adi azol i di n-2-yl net h - benzyl quf anyl |- acetic
acid et kp@thyg}lcgpenqualc@mw@m the\arprogriate a P?'Iaé ac%ﬁ‘ﬁ'ﬁ&ﬂéﬁt?'@'prepar ed by
treating the title B conmpound in Exanple 19 with TFA using conditions
descri begxamplexanpl e 19: [ M l]chemicdbRambxanpl e 21 5-[4- (3megkipy! - but yl su

| f anyl ne{—hy—H—benz—wﬂ—l—qr%e*e—H%%m—adha%e#dH%—ene—e—e—HNS Ns O
The titl e1&onpoutiti1 4dripxeea betadimraldrgdylsbiyl-tenfoiaapd & 19{M{IM=-3p3 = 341.
Exanpl e 22 4- ( 1chlord-benzybester 1, 2, 5-t hi adi azol i di n-2-yl nmet hyl ) - benzoi c acid

2-ethy|-butgl ester oIN//o/S\_N_
18- 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 4- [M-1T =415
butyl-benzyl ester

18-3 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4- [M-1] = 389
hydroxymethyl-benzyl ester

18-4 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2- [M-1] =463
phenethyl-benzyl ester

18-5 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1T =435
biphenyl-2-yimethyl ester

18-6 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 4- [M-1] = 424
difluoromethoxy-benzyl ester

18-7 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 5- [M-1] = 459
(carboxy-difluoro-methyl)-thiophen-2-ylmethyl ester

Example 19
[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenylmethanesulfonyl]-acetic acid

ethyl ester

O\//

HN )/, ci\//o o
s N
A. 5-(4-Bromomethyl-benzyl)-2-(2,4-dimethoxy-benzyl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one
A solution of the title B compound in Example 9, 2,4-dimethoxybenzyl-1,1-dioxo-
1,2,5-thiadiazolidin-3-one (2.0 g, 6.98 mmol) in CH,Cl, (100 mL) is treated with DBU (1.06 g,



HN O OO0 A 4-Brononethyl-benzoyl chloride A solution of

4- br ononet hyl - benzoic acid (8.6 g, 0.04 nol) in 7.23 nL SOCI2 (0.1 nol) is
heat ed t owoaeBloszs4f or 5 h. SOCI 2 is renpved, and the resi dPETIEP03/03466
recrystalized from hexane to afford 4- brormrret hyl -benzoyl chloride as a
white crystalline solid. B. 4-BronometfQt-benzoic acid 2-ethyl-butyl ester
A solution of the title A conpound, 4-brononethyl-benzoyl chloride (466 ny,
2 mol) in 3nL of CH2CI2 is added dropwi se to a solution of 2-ethyl-

- but anolg dg2@tholibe, -DHRmo-gRfend Efgp @z?gmmn%sraadeb ah8 tHOmidurefis QI#?eGIaQ at
0-5C over 30 mn. The reactlon IS a to WO 03/082841 PCT/ EPO3/ 03466

-62 war M for &G hardde spixtureis fidoredangrbe flhfﬁt,-e i GpReantrated te\ 2918k a7 keimirretis e
resi due hr°o %@ﬁmsm@fw@%gIt%@ﬁ;%swerg@ﬁtewhe regdg dgﬁ[&; GibRSMESH- | S

dri ed over an ous 4" and “concentrate he resi
chr omat oyfleap ks remened frpinghe geadugshngturatpaovitiekta@do @gerdoﬁ @nbrorr@memw to give

4- br ono |5 Wi I

4-[5- (Z%EB%X) F‘ﬁ%?@ﬁ% &?y%&xﬁtlm&?%%%bﬁ ﬁ;éoga’zoﬁéi |azo¥ir di nﬁ%%I‘dmat hyl ] - be
nzoi ¢ &Mikd]'2=48%yl - butyl ester DBU (127 ny, 0.836 mml) is added slowy to
a suspension of the title B corrpound 4- brononet hyl - benzoi c acid

2- et hyl t di
Ex:an/e-%u gh ﬁ sg.ﬁgﬁ%gggn%@f? |1(6)l>li:g élmi %‘hi‘ﬂm' 2- | --SI-(r;ne
(240 rrg)enzylsamanmbaf)etlmacmethyl6SteCHZCI 2 at RT. The resul t| ng solution is

Stirred at Rh SYSN M el SoBBLNRNE. (3 GHARSH 9 S5HRGT5 L BMIGEH, P essure

and the residue is
(gr adi efensd)-%0didxo-1a2, Sdlmddlachlﬁu’( Q-pne (;ao@sngmys benclyin)DMF (8 #L) is treated

t 1 I Wt
L1 oo e Esorly, of il B i lephBRtnl S5 AELBY i migher o
aci d 2- et Ryl Aftet y6 hetbeanixture smmmnedrbeMeetrfEQActarw \@teoapd(tha:brgamc layer is
4-[5-(2 ' - ,
t hl[ adl( az%lsgwh'g%féﬁe(ﬁﬁéyﬁvgbé% locuts;% ?élnecf%oﬂceg ?te? es éers'd(Jféf) ng, 0.456
mol ) artroZnatbgrephedidelsilica @&l okingfl O%I-I%C] (ID% Et@Am ranm:kaaes &Slthe\ebuant tphafford he

I t th I t d.
N e A e P e
filteredcefitdadidhethigted@erias aewhiteosalitied t o gi ve
4-(1,1,4-trioxo-1,2,5-thiadi azolidin-2- ylnmethyl)-benzoic acid

2. othyl out yh 28] BoiAubd oy 5l FRhBrEH 2SO dbiakdfh 25 Ay © 22

The foll OWI r’rpoun dre saal ogoUs repI aci ng
2- phenylmethanesulfonyl} -acetic acnd ethyl ester

A solution of the title B compound, {4-[5-(2,4-dimethoxybenzyl)-1,1,4-trioxo-1-1,2,5-
thiadiazolidin-2-ylmethyl}-benzylsulfanyl}-acetic acid ethyl ester (55 mg, 0.11 mmol) in
CH.Cl, (5 mL) is treated with 3-chloroperoxybenzoic acid (47 mg, 0.27 mmol). The mixture
is stirred at RT for 4 h and then washed with saturated aqueous NaHCOj; solution. The
organic layer is dried over anhydrous MgSQ,, and the solvent is evaporated to afford {4-[5-
(2,4-dimethoxybenzyl)-1,1,4-trioxo-1-1,2,5-thiadiazolidin-2-ylmethyl]-phenyl-
methanesulfonyl}-acetic acid ethyl ester: [M-H] = 539.

D. [4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenylmethanesulfonyl]-acetic
acid ethyl ester

A solution of the title C compound, {4-[5-(2,4-dimethoxybenzyl)-1,1,4-trioxo-1-1,2,5-
thiadiazolidin-2-ylmethyl}-phenylmethanesulfonyl}-acetic acid ethyl ester (60 mg, 0.11 mmol)
in CH.Cl; (2 mL) is treated with TFA (2 mL). The mixture is stirred at RT for 16 h, and the
volatiles are evaporated. The residue is stirred in MeCN/water (1:1, 6 mL) for 30 min. The

mixture is passed through a 0.2u Acrodisc and the solvents are evaporated. The residue is



ethyl-1 -butanol with the appropriate alcohol as a starting material.
Exanpl e Chem cal Name Ms [mz] 23-1

4- (1, 1, 4-woioonsesdt 2, 5-t hi adi azol i di n-2-yl net hyl ) - benzoi ¢ &CTEPDIDIUF6
cycl obutyl net hyl ester 23-2

4-(1,1, 4-Trioxo-1, 2,5-thiadiazolidin-26ytmet hyl )-benzoic acid [M1]" = 352
cyclopentylnethyl ester 23-3

4-(1,1,4-Trioxo-1, 2,5-thiadi azolidin-2-ylnethyl)-benzoic acid 2- [M1]" =
353 e hb{ﬂledlﬁ@LE}’MSM @ﬂforaéﬁ 4.,1,4- tnoxo-1 2, 5 -thiadiazolidin-2-ylmethyl)-phenyimethane-

4- (1,1, ';{Q!\ﬁ ‘gthé(L azol i dj n- hyl)-benzoic acid M1 ]" = 381
2, 4 4- t SHERRY )?Pe?}"e?ﬁ' Pt ?%‘?’WUQM%@SMW / 3/ 03466 -63 Exanpl e

Cheni cal Name NS [mz] 23-5

4-(1,1, ‘Exzm'%gol 2, 5- thi adi azolidin-2-yl nmethyl)-benzoic acid [M1]' = 365
cyclohex este

2 (101 MATT itionoot 8 3;&%%@2-@':; Amethydrianzyispiteenkaretiaarid ethylestan 1) - =
339 dinethyl - propyl ester -

4(114Tr|ox0125th|é)d:|éz (dia2-yl methyl)-benzoic acid [M1 = 337
cycl opentyl ester 23-8

4(114Trioxo-1,2,5-thia oI|d pe\zmc acid 2- [M1= 339
met hyl - butyl ester 23-9 o

4-(1,1,4-Trioxo-1, 2, 5- thla(?azolldln 2-yl net hyl ) - benzoic acid 2- [M1]-

343 et hyl gub ftlﬂé‘?id)mgéﬁhd is PRdpRFed til&atmg the tltle B compound in Example 19 with
4(114Tr|ox01 t hi adi azolidin-2-ylneth ; benzoic acid 2- [M1]'

387  carbOMpRSLIPELANS desaribed Hylfxaé@c'%ﬂ G4 H1= 85
4-(1,1,4-Trioxo-1, 2, 5-thiadiazolidin-2-yl nethyl)-benzoic acid 5- [M1]-

394 ni tgxammgm 2 yI met hyl ester 23-12

4-(1,1, rioxo-1, 2, thladlazolld|n2¥lmethl) benzoic acid [M1]' = 360

pyri di n52{43($ﬂ@qthylrbtgy[syllfaggnﬂhyl) benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one

4-(1,1,4-Trioxo-1, 2, 5-thiadi agol i di n-2-yl nethyl)-benzoic acid 3- [M1]' =
1

389 hydr oxynet hyl - benzyl Esier 2
4-(1,1,4-Trioxo-1,2,5-thi am;??zy i yl met hyl ) -benzoic acid 3- [M1] =
437 met hanesul f onyl - benzyl er S

(4-{4-[4-(1,1,4-Trioxo-1, 2, 3thiadiazolidi n-Whyl )- [MH1 ]+ = 460
benzoyl ani no] - but yl ) - phenyl §- acetic acid

The title compound is prepared analogously to Example 19: [M-1]" = 341.

339

Example 22
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-ethyl-butyl ester

A. 4-Bromomethyl-benzoyl! chloride

A solution of 4-bromomethyl-benzoic acid (8.6 g, 0.04 mol) in 7.23 mL SOClI,
(0.1 mol) is heated to reflux for 5 h. SOCI, is removed, and the residue is recrystalized from
hexane to afford 4-bromomethyl-benzoyl chloride as a white crystalline solid.

B. 4-Bromomethyl-benzoic acid 2-ethyl-butyl ester

A solution of the title A compound, 4-bromomethyl-benzoyl chloride (466 mg, 2 mmol)
in 3mL of CH.ClI, is added dropwise to a solution of 2-ethyl-1-butanol (204 mg, 2 mmol) and
TEA (202 mg, 2 mmol) in 10 mL of CH,CI, at 0~5°C over 30 min. The reaction is allowed to



23-16 (4-{3-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)- [Mtl ]+ =
446 benzoyl am no] - propyl } - phenyl ) -acetic acid 23-17

4- (1, 1, 4-woioonsesdt 2, 5-t hi adi azol i di n-2-yl net hyl ) - benzoi ¢ &Cird&Pb3/of4bé 1]’ =
406 di net hyl am nonet hyl - f ur an- 2-yl rretg%l ester (i) (ii) Exanmple 24
(S)-2-Acetyl am no-N-{(S)-1-pentyl carbaheyl -2-[3-(1,1,4-trioxo-1,2,5-thiadia
zolidin-2- ylnethyl)-phenyl]-ethyl}-3-phenyl -propi onam de WO 03/ 082841

PCT/ EPO3/ 03466 -64- o NO HO~ OHN HN~S~ N OA dycine-Nsulfonic

acid 4- mtrﬂnodmwétwéudﬁemha THé BoIVE .@év@bwemenmbhuéld@éts%n%ﬁubf oni c
acid 4-net hoxyb ared anal ogousl y to

literat QP@’eﬁpé@gg'ﬂ%é’?‘&’a@ési?? B@gnwrﬁﬁ% ﬁ)d”eg OVGR@%}YQTC{US MgbOsand | or, P.:

Di eder i gbncentratdel. vmelr@gdmsmhe@nategﬁaamcb%%%ca%%l uaﬂéztdﬂa/héxanSQgrabueﬂf 1,4-
di oxane are added ztg V\gt er N aqueous NaOH. ~After 40
mn, th&0-70}IENME 4 0@9@53}5’ OQW'q%EtWHWL%?W@é fess@itracted with
Et 20. The aqueous solution is acidified wwth 1 N aqueous HClI and the
product g. s Y54, 4LlDimdlhEin96nzy?f-1 , 8 4-16R6 1,255 tHiaki 8z lidhe 2 Jihe BHVA-BénoRe 1t T at ed
to give cine-N-sul fonic acid 4-net hoxybenzyl amde: (M1 ]" = 273. (i)
B. 2- (4a #sthybusyliester 1- di oxo- 1, 2, 5- thi adi azol i din-3-one To a sol ution

f the titl
?2 51eg il gBM?W%S&hM@l)@aJ&e‘a:nggm&a §§Hé(%n§1b%¥ i?i@ﬁﬂ@@@dﬂ\p

brm@%wewnzeeemd(zxew bytyl @s@rmmg,.%s%mm»m it B0 m n,
fol I O\A/e@owoJer%n(é(-aﬂ%m 2- 2141d.2néméybenzljba f-@fé‘)&h% trﬁa&ézlor.&ﬁ% &Y (246 N,

then concentrated and the resid _'partltloned bet ween 1 N aqueous HCI

and Et OR9: 0636 ramghiin 1:0 %4‘159"[39'2@ R\T/as medesiling sahstionds stiradeat Fokveveraighly dr ous

Na2SO4 gnd sSNBﬁﬁé‘bV@é&Qe&Qn@ér"r@dlﬁﬂ’édcﬁrésm &hy t‘ﬁ@'réé’dﬂfé |§%hRﬂnat§§|%Bﬁéd18n Thi s
is dissolved in hot Et OAc, concentrated down to nmL, ltered to renove

sol i ds &fier girtneiOf\chisirare @hadientiéz4@)dp M@T%[EA@V& FHT@&@OWrPeI'?éYdhhéé -as the
el uent §&xo1,2,5-thiadiazolidin-2-ylmethyl]-benzoic acid 2-ethyl-butyl ester as a white solid.

After

D. 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-ethyi-butyl ester

A solution of the title C compound, 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yImethyl]-benzoic acid 2-ethyl-butyl ester (230 mg, 0.456 mmol) and 2 mL of
TFA in 6 mL of CH,Cl, is stirred at RT overnight. The solvent is evaporated and the residue
is treated with MeCN and filtered. The filtrate is concentrated and the residue is treated with
Et,0, filtered and the Et,O is evaporated to give 4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
ylmethyl)-benzoic acid 2-ethyl-butyl ester as a light pink colored solid: [M-H]'= 353.

Example 23

The following compounds are prepared analogously to Example 22 by replacing 2-
ethyl-1-butanol with the appropriate alcohol as a starting material.

Example Chemical Name MS [m/z]

23-1 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] =339
cyclobutyimethyl ester

23-2 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] = 352
cyclopentylmethyl ester

23-3 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 2- [M-1] = 353
methyl-pentyl ester

23-4 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid [M-1] = 381
2,4,4-trimethyl-pentyl ester



afford 2-(4-nethoxy-benzyl)-1,1-di oxo-1, 2,5-thi adi azolidin-3-one as a white
solid: mp = 111- 113C, [M1 ]" = 255. C.

5- ( 3- 1 odowben/ipgisyt 2- ( 4- net hoxy- benzyl ) -1, 1- di oxo- 1, 2, 5- t hiPEUIERBD 03466
idin-3-one A solution of the title B conpound,

2- (4- met hoxybenzyl ) -1, 1-di oxo-1, 2, 5- t63adi azolidin-3-one (1.02 g, 3.98
nmml ), 3-iodo-benzyl alcohol (1.01 nL, 7.95 mmol) and tri phenyl phosphi ne
(2.10 g, 8.0 mmol) in THE (50 mM-) is cooled to 5C and treated with a

sol uti on pfantgiéet hyl azodl car bocﬁb,atcemaln@6 n., 8.0 mml) |ms'lihEz](10 m.) .

The reacti-er AD Q3 A m-to0 RT over
16 h. The zmct |4qn11m1>tibw ez,sammemz ﬂt‘n@tﬂyll nenyouehdda yeI |[M-W] elsbs This is
chr omat ogr aphed cgaohexylri@hyestedd i ca gel Redi Sep colum (Isco, Inc.) with a 30
mJmrin gradient elution of 0:100 (EtQAc: CH2CI2) to 5:95 over 25 mn.

Fracti ons 2ot aidri.ng- Tp@@dh%ﬁth'%ﬁiﬁokﬁ!n%wﬁ‘eﬂjy'hl?ﬂﬂ‘z@@ﬁ@éh?r at é1fe3§9el d an

oi |, which spontd¥WbRPRY e¥st al i zes. Trituration with Et20 yields

gs(g :Nﬁld'?ep olz?llf)“ (T_Llcgg J%gg%aé)%oﬁlnz)ylmét?iyldtl)e?\)z(glc adlg 5 thl[l&lqi aég}l din-3-one
(S)-2- tButoxycar mno 3-{3-[5-(4-nmet hoxy-benzyl)-1,1,4-trioxo-1,2,5-

t hi adi azol n zyI L to zinc
foil (99. Q%fé Al d?ﬂ%%?wi{? g%MAZ}W&{é)gh%ylpb&%'ggﬁfﬂl n smalq9 Sgces is
added DMF (freshly distilled from Cal-12 under argon, 0.4 nml-) and

1, 2- di br onzs=9 hare€1,{ @-T0BXo-1,2;5-thidbi2BlidBYinettyEigmnzéis gedn2- The[Nm}(L-Gu:B i s heated
at 50C for 10 mmethylshitanyletHybasedl t o cool and trinethylsilyl chloride (0.004
m., 0.032 mol) is added. The reaction is stirred for 25 mn and a

sol uti on @B-10R) 441.4.Aduipex i Antthisiazplidiord-vimetByl)-krecipadih?-oni c M3l d3®knzyl ester
(Fluka, 417 g, 3" %mﬁ%'P‘)'faMeWsle'l m) is added. After 1 h, the mxture

i s decant I, nt of t he

5-( 3- |odo%§eﬁzyﬁ}(riéu sﬁ'o% w§ 'WT% leetTﬁd?egg%-T“g?'S- [M-1] =394

t hi adi azol i di n-3-0 ?% 80 mmol ), tri- otonIphosphine(49 ng, 0.16
ol ) and2311b'5(4Q'| v ﬂ@amzamaz%mummc@a (37 figay Ogflft Mol ) in
DVF (2 nm). Aftgyr,dﬁ,tgﬂhbtngestgpr 1.5 the resulting reac |on m xture is
poured onto water (100 m -) and extracted with EtOAc (2 x 100 nmL). The
conbi ned BB@Ac laqyendriaxcet ashiathzoldinke-ywaétbyl)-fehzoic &M03-nl) mmdy =Bgd ne (1 x
200 i), dried oweoxymethyldeoybestySO4i filter ed and concentrated to give a
yellow oil. This is chromatographed on a 35 silica gel Redi Sep col umm
(Isco, | n@3y4ui ¢! A4 Jooxon Ab-ihiaghaaelidiard-yireethlx Q?ﬁz%cf acid3-g5 ( M-tae4¥exane) to
60: 40 over 20 m"}‘?thal‘—‘?%.‘ff?’ﬁy'ot??g%ﬁﬂﬁral ni ng product are conbi ned and

(r:rg?ﬁggg/rgéﬁgyl )( 4%4 (ggp % b%&%ﬁ%nhlng g §/I3m[et5[h'§7}] 6F|%nyl} pr opi

onic acid benzy rovvn foam [Mtl ]+ = 624.
(S)-2-t- B%QEYC?J-@C[EIH,QMH&&,i@m[aﬁnaﬁcﬂldlﬂlétyi?ﬁaf%1)benzy|) 1 [F«M’f]‘Lﬁh@XO 1,2,5-

benzoylamino]-propyi}-phenyl)-acetic acid

23-17  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 5- [M-1] = 406
dimethylaminomethyl-furan-2-yimethyl ester

(i)

(ii) Example 24
(S)-2-Acetylamino-N-{(S)-1-pentylcarbamoyl-2-[3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
yimethyl)-phenyi}-ethyl}-3-phenyl-propionamide



t hi adi azol i di n-2-yl net hyl ] - phenyl }-propionic acid The title D conpound,
(S)-2-t butoxycarbonyl am no- 3-{3-[5-(4-net hoxy-benzyl)-1, 1, 4-

tri oxo-1,wp%3pkasadi azol i di n-2-yl met hyl ] - phenyl } - pr opi oni c patiEPobexsry| ester
(127 ng, 0.20 mol) is dissolved in EtOQAc/Et OH (50:50) (56 nlL) and 10%
pal | adium on carbon (35 ng) is added-&hd the mxture is treated with 45
psi of hydrogen on a Parr shaker apparatus. After two 90 min runs,
starting material is not conpletely consumed, so another aliquot of 10%
pal | adi um on carbon (35 ng) is added and akter shaking at 45 psi hydrogen
for 30 mn, the WO 03/082841 PCT/ EP03/0 @ -66 reaction is conplete. The
m xture is filtered through celi g( tfe NNltrate is concentrated and dried
to give
(S) - 2-t - but oxycar bonyl ani nog3+ 3- [3" (4 t(.poxy- benzyl)-1,1,4-trioxo-1, 2, 5-

t hi adi azol i di n-2-yl rrethyIL ,bé‘(enyl} pr*@m/owc acid as a white foam [M+l]+
=534. F.

((S)-2-{3-[5- ( 4- Met hoxy- begzyl @»m owﬂ/z,\gihi adi azol i di n- 2-yl met hy
|]1- phenyl }-1-pentyl car bafoyl - carbam c acid t-butyl ester HOBt (28
ng, 0.179 mmol ), pentyl amne (0.021 nL, 0.179 nmol) and EDCl (38 ny,

0. 198 miol )Gmauemufmm acnddl-melhnxybénzmmntda | e E conpound,

(S)-2-t-buto car D .
§71 3715 (- meb Rosa iR gh B8 mety eptepesuonio 2o - mainoXR STV TSR B BBchy | - ph
enyI } - proSinimok peepackd {riddbgoysly Go ltétureprqcedanreGOdas2rigel by BlcrptL. FReindi,t er

or gani ¢ Ssaeity b HERBHECHIARS Ot e TSR 42 2B 2 BBl abiocs

and bri aexardararecbddwrzoamhqfdmawsarl‘qgaem of nNtaeﬂueduaNdOHcmimeno wah,@det o yield

the prodyct .as an oi.l, This is chro silica gel
rodi Sen Sl e fiboliied prdind dfieflt RERLEH SAERauked, TrdaridRsdt: 7o
( Et OAc: beltiome} atidifie@ithO I\Dalqareoﬂna H@I and Ereqnbdnmnis take ap m EXQARl dibtcdvenr €

conbi ned ,and c trated to.yjeld . : .

() - 2- pbpio N0k 53 EhsruieRi0 give Qycingdd:sulonieaci 4 oBPPRRY: 2- y1 met hy
| ] - phenginjdel MpERtASCar banoyl -et hyl ) -carbam c acid t-butyl ester as a white
foam [Mtl ]+ = 603. G

(S)-2-Am'no-3-{3-[5-(4-rrethox ben yI) 4= 1 I 0X0 th| i azol i din-2-
yl met hyl ] - phenyl } - N- pent yl - | on gl( ‘Q%@eﬂﬁ')o?ﬁéf ?’l tle F
conpound, ((S)-2-{3-[5-(4- rret hoxy m&aﬂiazblldld.&lqné-t ri oxo

1, 2, 5-t hi adi azol i di n- 2- %/I met hyl ] - phenyl } - 1- pent yl car banoyl - et hyl ) - car bam c
acid t-butyl T@:’;‘tS@W“O(' pirthegitled aompayngl glygine- pic @gidrf-nethoxyhgnad- TFA (1
M) . Al bied g0 2 Afchth Y60 Ll & THFTRYEE HORR(1.81 528MAholl APgRSBr_The

residue is partitioned between Et OAc and saturated ~“agueous

or gani clsé’(b‘-!SQtVPQnEﬁ)@' s ®-2umine e iadded and @féﬁfd@éﬁ'naﬁﬂw%bﬁﬁ% S‘O&Q rrEl-nd

concent @b eghnb®. Yh&ldhction is stirred for 16 h, then congentrated and the residue is
(S) - 2-am no- 3-{3-[ 5- (4- net hoxy- benzyl)-1,1,4-trioxo-1, 2, 5-

t hi adi ap¥titiened-beiwearet ¥ angequsdifyliand kit A yhe praspicaoknionds washedwidar oi | -
[ MF1 ] +?r1ne593ed er an drous Na?1 O, and concentrat?d to. giv an 01 whfh s?lldmes

(S-2-((S Acety no- 3 - propi onyl am™mo
) - standmg Thls |s dlssolved in hot E OAc concentrated down to 20 mL

t hoxy- benzyl
ittered to remove

solids and chromatographed on silica gel using 40% EtOAc in hexanes as the eluent to
afford 2-(4-methoxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a white solid: mp = 111-
113°C; [M-1] = 255.

C. 5-(3-lodo-benzyl)-2-(4-methoxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

A solution of the title B compound, 2-(4-methoxybenzyl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one (1.02 g, 3.98 mmol), 3-iodo-benzyl alcohol (1.01 mL, 7.95 mmol) and
triphenylphosphine (2.10 g, 8.0 mmol) in THF (50 mL) is cooled to 5°C and treated with a
solution of diethyl azodicarboxylate (1.26 mL, 8.0 mmol) in THF (10 mL). The reaction is



1,1,4-trioxo-1, 2, 5-thiadiazolidin-2-yl nmethyl]-phenyl}-N pentyl -propi onam de
HOBt (19 ng, 0.125 mmol), (S)-2-acetylam no-3-phenyl -propionic acid (26 ny,
0. 125 mowD oansesEDCI (26 ng, 0.138 mmol) are added to a secatErosozbe t he
title G conpound, (S)-

2- ani no- 3-{ 3- [ 5- (4- net hoxy- benzyl ) -1, 183=tri oxo- 1, 2, 5- t hi adi azol i di n-2-yl ne
t hyl ] - phenyl }-N- pentyl propi onam de (63 ng, 0.125 mml) in CH2Cl 2 (4 mM -)
at RT. After 30 mn, the reaction is concentrated. The product is taken up
i n Et CAallowebsioasarmi tolRTLovérague The réKdtion Saxturedit ednddbtrafbdds Ziddia yellow oil.
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met hoxy-benzyl )-1,1,4-trioxo-1, 2, 5-t hi adi azol i di n-2-yl net hyl ] - phenyl }-N-pen
tyl-propi onmﬂasutmcmorﬁlalﬁmomrm |5-(Bmétirngtbeirty)), T 5Ari6Xo-3,2)8-- )

i lane ( .33 nmmol ) and heated at 80C
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Fract i offin 8RN tapddNition dp (RIILLEbuRKFCaFEHII- a@sd\oamdsxya@;ﬁmlé a&.e%am astepvant
Speedvac to yield the product still "containing an unknown inpurity

b
L. I, oY 2 RAEMRB b BMEGTY, S Adtisr MK Dol TG ks dopartest into 4
i 11 er cgdalish 58 18 Bichpound ol ind) At heea. 8enay) e ilocb) A8: 60 over

14 min. Fractions containi n% 8Dro duct are combined and concentrated to
yi el d thiadiazolidin-3-one (378 mg, mmol), tri-o-tolylphosphine (49 mg, 0.16 mmol) and

(S)-2- aﬁ%kdﬂbéwﬁyrufénbbée(t&)e)&ma&uh@@r bﬂmbvb 04 thiol) In BvE (tzrrhgx Oxftlr &.rﬁn@ hl adl a
zol i di n- 25‘3/7Imet phenyl]-et hyl}- 3p | - proplonam de as a white | m
[ Mr1 | +foE 157D, th |ng reagtigh mixture is poured on o water (100 mL) and extracted with

H- | ndol ot Bk hod Ll thdlishiBindd BtOad RyadiRg Mabkbd Wil WaRr (Ox 260 M) afd N
brine (1 x 200 mL), dried over anhydrous MgSO4, filtered and concentrated to give a yellow
oil. This is chromatographed on a 35 g silica gel RediSep column (Isco, Inc.) with a 30
mbL/min gradient elution of 15:85 (EtOAc:hexane) to 60:40 over 20 min. Fractions containing
product are combined and concentrated to yield (S)-2-t-butoxycarbonylamino-3-{3-[5-(4-
methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-phenyl}-propionic acid benzyl
ester as a light brown foam: [M+1]" = 624.

E. (S)-2-t-Butoxycarbonylamino-3-{3-[5-(4-methoxy-benzyi)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-ylmethyl]-phenyl}-propionic acid

The title D compound, (S)-2-t-butoxycarbonylamino-3-{3-[5-(4-methoxy-benzyl)-1,1,4-
trioxo-1,2,5-thiadiazolidin-2-yimethyl]-phenyl}-propionic acid benzyl ester (127 mg, 0.20
mmol) is dissolved in EtOAC/EtOH (50:50) (56 mL) and 10% palladium on carbon (35 mg) is
added and the mixture is treated with 45 psi of hydrogen on a Parr shaker apparatus. After
two 90 min runs, starting material is not completely consumed, so another aliquot of 10%
palladium on carbon (35 mg) is added and after shaking at 45 psi hydrogen for 30 min, the



H A N (2-Trinethylsilanyi-ethoxycarbonyl-am nosul fonyl)-N(1

H- i ndol -5yl met hyl ) gl ycine nethyl ester. Chlorosul fonylisocyanate (0.082
mL, 0. 95 wooB)sisst added to CH2CI2 (6 nm-) in a dry roundPo®trPosrexded | ask
under argon ball oon, and cooled with stirring in an ice/salt/water bath.
Trimethyl silylethanol (0.137 nL, 0.96-8%ml) in CH2Cl12 (1 nlL) is added to
this solution and WO 03/082841 PCT/ EPO3/ 03466 -68 stirred while

mai ntai ning the cooling for 1 h. Then a solution [(1

H- I ndol ré&ciidbiRtddyiplet@nThe mixtaeas figered won@i elite, @15 Bitralelié éofdentr@ted anamol |
obt ai ned %ﬁ al k Iatlon of ne using, the net hod
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stirred, cooled solution. After 1 h, the reaction is poured into 40 nL of 1
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concent pabRF}-1 ms&ubhm&m&kmm& s6HQBtAEs@hed on a 10 g silica
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conbi neg 198 Ghmély aRUE% H's%lu%n of the title E compound ﬁS) -2-t-butoxycarbonyl-amino-
N-(2-trinethylsilany |-ethox¥car on¥@-amnosulf N-(1

H i ndol 35’.91[%4 methoxy-gegaiink 1 detfigyQ- sfr@iadﬁomwm'am -Phenyl}-NRRoNIs @gidH: ,
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12 0 (Srequq)ls tai<2n 4p st QA%Thqgorggnl(:folutlon is washed wngh 1N alc_Rleous HCI,
H- | ndol sauptdhdolis %Jai'-l(ﬁ)s@ﬁ‘a bking; ér‘éd’tgv%ghﬁﬁ@ré&‘ M%%gﬁﬁe%%td nabut yl ammoni um

fluoride trihydrate , 1.0 mol) are
di ssol veengentratedtameldrtbe BI’Q&WCYQLS @ﬁ_?" s i ﬁh@mﬁomwc{w ai19gallica ache title

A Conpﬁ!éai@ep%Lom%mt('iéceerntax'mﬁmlaaﬁwhﬁlh@fy&a{tm%h o@@b%%EidAUWé&ahéhGl
H i ndol - {Qm'fbg"t ycine nmethyl ester (90 ny, mol) In a

t hi ck- wﬁo H@@veb regfipng c\om@ykng pMeHudctjage C@ea'ne@l aa%eoréqein rated o ieldh oi |
bath at ( §S)H f’:?% é@-%e'ihox}?%ni@ap? '40t'ﬂok§-1 @'El fﬁ%zb@dﬁ@%}lmefh?ﬁ%he@l lyted with 1

N aqueou he organic er I's separated and
washed mpmtwcw@@@\oyl(@hyé) @rh@mwami é@ttwreéteé@smwgama +15=60%., then

separated, dried over anhydrous MgSOi filtered and evaporated, to yield

the cru p - L - L S nmL), MeCN
0 o PR S A IR A R0 MR

pr epar ayimethyipdeny Hhhperndy-propienamide ( YMC Conbi Prep Pro C18, 50 x 20 nm

|.D., partic ' - ' ™ t 30 nJm n
wth a gr adtrgr?? 0@058?'%%1 t@\%ﬁ%ﬂ’%&ﬁy’ a (%jlﬂlznz;33 EH %M%@X?Pg?ﬁ ) *PQ |‘fi‘tsn)§0n to
10: 90 at 233thnadlazvﬁpﬁmrzhéhathyﬂwhawl}%pemlcarbamwlmtmdkcarbam@tamgbwmﬂrni ng

pr oduct (ﬁrﬁgﬁ?@ H\%I)‘E}H%Fﬁéﬂ??mg}% 5&569“1’!33\ (1 mL). After 30 min, the solvent is
removed under stream of nitrogen. The residue is partitioned between EtOAc and saturated
aqueous NaHCO;. The organic solution is washed with brine, dried over anhydrous MgSO,
and concentrated to yield (S)-2-amino-3-{3-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-ylmethyl]-phenyl}-N-pentyl-propionamide as a clear oil: [M+1]* = 503.

H. (S5)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-{3-[5-(4-methoxy-benzyl)-
1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-phenyl}-N-pentyl-propionamide

HOBt (19 mg, 0.125 mmol), (S)-2-acetylamino-3-phenyl-propionic acid (26 mg, 0.125
mmol) and EDCI (26 mg, 0.138 mmol) are added to a solution of the titte G compound, (S)-
2-amino-3-{3-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-phenyl}-N-
pentylpropionamide (63 mg, 0.125 mmol) in CH;Cl, (4 mL) at RT. After 30 min, the reaction
is concentrated. The product is taken up in EtOAc, washed with 1N aqueous HCI, saturated



Savant Speedvac to yield 5-(1

H i ndol -5-yl nethyl )-1, 1-di oxo- 1, 2, 5-t hi adi azol idi n-3-one as a |ight tan
foam [ MWOJ03/0828264. Exanpl e 26 PCT/EP03/03466

1, 1- Di ox0- 5- (3, 4, 5-tri met hoxy-benzyl)-1, 2,5-thi adi azol i di n-3-one WO

03/ 082841 PCT/ EP03/03466 -69- O~/ O-6AN OV OWe MO The title conpound
I s prepared anal ogously to Exanple 25 using 3,4,5- trinethoxybenzyl am ne as
the starting material: (M1]- = 315. Exanple 27 5-[4-(4-Benzyl-piperazi

n |1 3;\' Megldus NRAHEY] dndbrined | Bieordarte SoibfidrAdichga ovel dhigufis mgso/dhd NN O N
4- [ 5- ( 2cangentiater 3 yiskki$) - S)r2-acatylaminsx g-pheny-prepienyiaminel, 3 3-Bi-(-methonet hy! |
- benzaldehydes DRbAA 3 B0iskiReREn-BRIMethl)-BRSGH-N-BeRtyRbroPBRSMRIR £

4- br onnrrgl_ﬁg’\g) “benzal de’h%ceiela |(5. 70 g% 0 oglag mol’) gﬁ@ytﬂgBt ﬁt I'e Bé%c%rrpound

i n Exanphite Damp 21 =%t hoxybenzyl )- 1, 1- di oxo- 1, 2, 5-t hi adi azol i di n- 3- one
(8.2 g, 0.0286 nmol) in CH2CG12 (100m.) slowmy at RT. After the additionis
conpl et gd,  {d)e>- AESHIdrhing-N-US)1-PehtyR aftdnhé Q-BV@Ef.”.l-gr!?éxo-ﬂi%-gmﬁﬁiﬁ%lidiﬁ-

evaporated and the resi due 1 s chronmatographed on silica gef

CH2Cl 2/ Etvdmetr(y@rmrwﬂtethzl}@mbenybpmnign@n?de

4-15-(2, 4- di gt Xy REREVhd - (5)-5: (5)t3-L Q2 Darhinb-2 pRaryLb AFHGHE Rintit) 5. -3 et hyl ]
- benzal dehyde as a whi'te so(ﬁr)g(esg é-%%?ih{foéeﬁz?;“gl pdg.&amI ) P‘é(qe

n- 1- y| matekiyaxy-bearutly1 It 42Lri029-1,206-thiadiazobicin-2udmethyl-phenyldNipertyl-propionamide

1. 2. 5t hi-adi : e oF .
4[5 (20 AP rE T AR SRR e T 2 2ty pSlsrgFrasbefieiREHiane (0.055
t hi adi amd, D@Brmpol) and heglef-ab 865 hlor 817pde THEORantipn i censambaled under nitrogen
1- benzy|pl [ o gga,l fhr%)% | thd Rydride (672
ng, 1. 5%19%%51& :tHr?]aeer%éT%qz Ihé 5 ts S %’? re é?@c&fﬁnf oértarg?lhag%éﬂr)nysxt ure is
washed ailded, and ¢he mixture is Btgrenbroughla/Qii cmisrontfeadisd filler.e kel filtrateds idasled ol vent
s evap t r t | :
DA r?géfab%?g‘é‘%l RBRe phalk HPLC colymn (VNG CombiPrep Pro C18, 50 x 20 mm LD,
particle size S-5 micron, 12 nM) in 7 aliquots and eluted at 30 ml/min with a gradient of
90:10 (water containing 0.1% TFA: MeCN) to 10:90 over 5 min. Then held at 10:90 until 7
min. Fractions containing product are combined and concentrated on a Savant Speedvac to
yield the product still containing an unknown impurity by HPLC. This is chromatographed
again, using the same column, but a different elution gradient, 90:10 (0.1% TFA in water:
MeCN) to 40:60 over 14 min. Fractions containing product are combined and concentrated
to yield (S)-2-acetylamino-N-{(S)-1-pentylcarbamoyl-2-[3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
ylmethyl)-phenyl]-ethyl}-3-phenyl-propionamide as a white film: [M+1]" = 5§72,

Example 25
5-(1H-Indol-5-yImethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
o\\soo
N
)“' \
o}
N
H

A. N-(2-Trimethylsilanyl-ethoxycarbonyl-aminosulfonyl)-N-(1H-indol-5ylmethyl)-
glycine methyl ester.

Chlorosulfonylisocyanate (0.082 mL, 0.95 mmol) is added to CH,Cl, (6 mL) in a dry
round bottomed flask under argon balloon, and cooled with stirring in an ice/salt/water bath.
Trimethylsilylethanol (0.137 mL, 0.96 mmol) in CH,Cl, (1 mL) is added to this solution and



2- (2, 4-di net hoxy-benzyl ) -1, 1-di oxo- 1, 2, 5-t hi adi azol i di n-3-one which is used
as such in the next step: [Mtl]' = 565. C 5-[4-(4-Benzyl -pi perazi

n- 1 -yl metwolopokesmryl ] - 1, 1- di oxo- 1, 2, 5-t hi adi azol i di n- 3- on@CWBPO3YBRB84 1
PCT/ EPO3/ 03466 -70 The title B compound,

5-[ 4- (4- benzyl - pi perazi n- 1-yl net hyl ) - b8&zyl ] - 2- (2, 4- di met hoxy-

benzyl)-1, 1-di oxo-1, 2, 5]t hi adi azol i di n-3-one (250 ng, 0.44 mmol) dissol ved
ina mxture of TFA (3nmL) and CH2QI2 (3nL) is stirred at RT overnight. The

sol vent smrse@wmmaﬁmh.ﬁ@daetda@nng RBH Huerhe.s atsbmb@fh Hﬂlhdibl%- tHayl)fanﬁlﬁo]
MeCN wat er 5050;@Th68|ldlsfl|t XH
evapor afBeRliciasigme E%Ste"lflju 7 MGs Pddemimgl, th@érteedeva"fW?f@moa n(ielniy'h o)

af ford ﬁwetl’é‘lﬂ[rhlﬁe%@nbdhéﬂme%dldi ToRI AKu9amRYt. | Temiicanag(uh) wasbesh-s4 t h Et 20

to afford

pi per azit#27) %Fjﬂ(iﬁ'%gﬂ 11 Wén%? IMme!) in QLo (E1mMb) is added ity akave-meniigaeds a
white sefiréh c[)%é}sb"luﬂéﬁ Afﬁé%ﬂa ihe reaétib% is 9&3‘1@31%8 4|8$nl:r3ﬁ‘1 N QHM%WI%HFOU”?S

are prepare y ana ogf)us y to Exa Chem cal

28-1 1, extrycischwith %&sbes#m@érﬁzwwrw'mw awqqu'éﬁ@ie%quted [dviedjovee 369

benzyl } anhydreus l@éz aﬁl@récﬂéﬁh‘&)‘r@@ﬁtr@t@d 2The resultln resndue is chromatographed on
[4-(1 1, 4-Tri oxo-1, 2. 5-1 hi adi azol i di n- 2-y acetic [M1]- =

283 acadoass'@asgedﬁeswd&mB&quqwmbaﬁ@m%"zgadtema tign of 1%48%- 3- one

[M1]- @)3\% he%gnélb to 40:60 over 15 m|n Fractions containing product are comblned and
1- Pheny 2 [ 4- trioxo-1 5-thi adi azol 1 di'n-2-yl nme M1]- = 357

pheny! ] e@q%g YIetl{ I&(g-rt\rgnggylglanyl -ethoxycarbonyl-aminosulfoiyl)-N- (1X| indol-5ylmethyl)-

5- Napht X d [ ¢ [ £ 275
266 5 DI O hor e Arbeloifb, B opbi bR g o 12 o8 (R M 2.
[ M 11- asggg,srg,a@ds,zgdﬂos (t, 2H) 4.5(s, 2H), 6.4 (s, 1H), 6.95 (d, 1H), 7.3(m, 2H), 7.4
2-(1,1, ol i di n-2-yl net hyl ) - ant hraqui none [M1]- = 355
28-8 b5- %3-{?%0@1& zHEhﬁeQEAO ;ﬁéenzyl ]-1,1-di oxo-1,2,5-thiadiazolidin-3- [M1
]- = 335 one 28-9

3-{ 2- [ 4B¢ 1, ¥(1H-mde)x&yimethy)-1 ArdigkadaR, Sdhiadmzglidipthong - phenyl |- [M1]' =

1- (3 Wbt by - BT G clle oo (258 g S0 ol e ACORIAST L1 1y

362 1. quul)@m dlﬁS(ﬂvejhe tetrediygiogurag (4 mL) and this is used to dlssolve the title A
compound, N-(2-trimethylsilanyl-ethoxycarbonyl-aminosulfonyl)-N-(1H-indol-5ylmethyl)-
glycine methyl ester (90 mg, 0.20 mmol) in a thick-walled round bottomed flask. This is
sealed and stirred in an oil bath at 80°C for 16 h. The reaction is allowed to cool, then
diluted with 1N aqueous HCI (5 mL) and Et,O (25 mL). The organic layer is separated and
washed with water (2 x 5 mL) and saturated aqueous NaCl (5 mL), then separated, dried
over anhydrous MgSQ,, filtered and evaporated, to yield the crude product as a brown oil.
This is taken up in water (4.5 mL), MeCN (0.7 mL) and DMSO (1 mL). The resulting mixture
is loaded onto a preparative reverse phase HPLC column (YMC CombiPrep Pro C18, 50 x
20 mm I.D., particle size S-5 micron, 12 nM) in 3 aliquots and eluted at 30 mL/min with a
gradient of 90:10 (water containing 0.1% TFA: MeCN) at 0 min to 10:90 at 5 min. Then held
at 10:90 until 7 minutes. Fractions containing product are combined and concentrated on a
Savant Speedvac to yield 5-(1H-indol-5-yimethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a
light tan foam: [M-1] = 264.

Example 26
1,1-Dioxo-5-(3,4,5-trimethoxy-benzyl)-1,2,5-thiadiazolidin-3-one



5-(1,1,4-Trioxo-1, 2,5-thi adi azol i di n-2-yl net hyl ) -t hi ophene- 2- car boxylic
acid net hyl - phenet hyl -am de WD 03/082841 PCT/EP03/03466 -71 0 o ~~// s
1 / HN SWH 03/082%841 5- Met hyl -t hi ophene- 2-carboxylic acid PCT/EP03/03466
2-trimethylsilanyl-ethyl ester A solution of

5- Met hyl -t hi ophene- 2-carboxylic acid ¢88:58 g, 166 nmol) in MeCN (300 nl)
is treated with EDCI (33.41 g, 174 mol) and DVAP (2.03 g, 16 mmol ). The

m xture is stirred for 5 mn and 2-(trinethylsilyl) ethanol (19.61 g, 166
mmol) is added. The m xture is s{ldjred at RT for 16 h and the solvent is
evaporated. The residue is parti tjsdned between EtOAc and water. The
organic layer is diluted with & eq al i ogudf hexane and dried over
anhydrous MgSO4. The solution i ssed bugh a plug of silica gel and
the solvents are evaporated t®’dryness Qi ve

5- et hyl - t hi ophene- 2- carboxylic acid 2- t'lnePM?IS|IanyI ethyl ester as a
clear oil. B. 5-Brononethyl-thi ophene-¥®@arboxylic acid

2-trinet hyl npound,

5 et Pyl -t i oo o BPOa 18 pharedaibdugle Exalr bt 28 Sl S4ERVT “eoter (s4.15
g, 141 ﬁrﬂmmomewlm@z@etfﬁﬁ_ytart@gtm@aﬂ@deﬂ K 3B. br onosucci ni mi de (NBS,
25.08 g, 141 mmol ) and 2, 2' - azobi si sobutyronitrile (1.0 g, 6 nmol). The

mxturegxgrﬂdgégﬁh ated with a 450W nercury lanp for 3 h. An additional 2.5 g
of 'S ed and the mxture is further irradiated for 2 h. The m xture

i s filt&rldd4tBansupirerazin-d-vimethyh-hanzyllds1-diaxech2 §ethiadiarolidin-wme | s
evaporated to give 5-bronogetfyl -thi ophene-2-carboxylic acid
2-trinmethylsilanyl-ethyl es‘fsér as a yellow liquid. C 5-[5-(2,4-Di

met hoxy- benzyl ) -1, 1, 4-t r im0k 2\5l&hi adi azol i di n- 2-yl net hyl ] -
t hi ophene- 2- car boxylic a(§_ﬁ/—tri Isij/a‘nyl-thyl ester A solution of
the title B conpound in anpl e 9; 2 m(i:jb nzyI) 1, 1-di oxo-
1,2, 5-thi adi azol i din-3-one (7.00 g, 24 ) @
in CH2CI2 (200 nlL) is treated with the title B cofpound,

(5. 25 g & 25 M pURRo R8I 4B BRbIee bR R3S h“y' sol vent
i s evapbeataldehydee residue is chromatographed over silica gel using 20% -
20([%5 (EtZOZ\c d: Mﬁ@g&i@ﬁg&g %noi) 'i aaéqch%&?%mpensmn of 4-bromomethyl-benzaldehyde
1,2,5]ths. aolgaaotwm»%nwtmmwm koinpowntia Exarptsg, 2ogy4-tigncitdxgibenzyl)-1,1-
2-trimet @4' Sl,é,g rWa lazthm 8rgee (8231 g, &0286 mol) in CH,Cl, (100mL) slowly at RT. After

the addition is completed, the resulting solution is stirred overnight. The solvent is

evaporated and the residue is chromatographed on silica gel with CH,Cl,/EtOAc (gradient
5~25%) to afford 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1-1,2,5-thiadiazolidin-2-ylmethyl]-
benzaldehyde as a white solid.

B. 5-[4-(4-Benzyl-piperazin-1-yimethyl)-benzyl]-2-(2,4-dimethoxy-benzyl)-1,1-dioxo-
1,2,5-thiadiazolidin-3-one

A mixture of the title A compound, 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1-1,2,5-
thiadiazolidin-2-yimethyl]-benzaldehyde (202 mg, 0.5 mmol), 1-benzylpiperazine (88 mg, 0.5
mmol) and sodium triacetoxyborohydride (672 mg, 1.56 mmol) in 10mL CH,CI, is stirred at
RT for 24 h. The mixture is washed with water and dried over anhydrous MgSQ;, filtered
and the solvent is evaporated to dryness to give 5-[4-(4-benzyl-piperazin-1-ylmethyl)-benzyl]-
2-(2,4-dimethoxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one which is used as such in the
next step: [M+1]" = 565.

C. 5-[4-(4-Benzyl-piperazin-1-ylmethyl)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one



yellow oil. WO 03/082841 PCT/ EP03/ 03466 -72 D.

5-15-(2, 4- D net hoxy-benzyl)-1,1,4-trioxo-1, 2,5-thiadi azol i di n-2-yl net hyl ] -
t hi ophenewd-os@sisaxyl ic acid A solution of the title C conpclm®p)3/03466
5-[5-(2, 4-di et hoxy- benzyl )-1,1, 4-tri oxo-

1, 2, 5] t hi adi azol i di n-2-yl met hyl ] -t hi oph&ne- 2- car boxyl i ¢ aci d
2-trinmethylsilanyl-ethyl ester (1.07 g, 2.03 nmmol) in anhydrous THE (20
m) is treated with a 1 Msolution of tetrabutylamoniumfluoride (4.4 nmi,

.46 mm!) | Ttk cdipduad, S beieysberanh- tameryppenaiien madindirores! due
is partitione wee .OAC wat er . e organi .ayer i.s washed w

N afueokEnaT T ipr SaTie IR EAan 4 TROLIRRBed 1 & TR Par ed

1‘.5 o[gflz(z)f‘rgA d(_:3mL% ﬁnd CH6C|2 (3nl1L) i_§L stirre;fd atRT overgiggt. 5Thehs_;ol\ae_nt is el‘v_apgrateéj and thteh -1
-[5-(2, 4-di net hoxy- henzyl )- 1, -trioxo-1, -t hi adjazolidi n-2-y] ne -
D bono eSS BRI e ot Meeh e i, Thisord Bifeted onancthe ™" "
5-[ 5- (2 sbivEht igBldporated endiyhdss] , Thedetitii@sarshitets with bbladieTHo(drsli)no dttyideet hyl ] -
t hi ophene- 2-carboxylic amél mit hyl -gh net h%/jl -,anlll_:dé A %Ol Utﬂoﬂ of the title
D conpo il ssiq wieh is,calpeied ki iralion 5gq yiasher with re 0o afiorsl sl4-(4-benzyi-

t hi adi applerabin13trvétAR}-banzyt 41 i -gipken 2; 2 tHidiid¥eKdihiscortdsta (RS sdTii [My+ £2=nmrol )
in toluene &1:0_ m-) Is treated with SOCI2 (3 n-) and the mxture is

heat ed 415ddk¥5A413- h. The vol atiles are evaporated and the residue is

di ssolved in toluene. The solvent is evaporated again and the residue is

di ssol vestaimplépBCl 2 (10 nL). A m xture of N-nmethyl phenet hyl am ne (35 nyg,
0. 25 n’m)lg and triethylamne (39 ng, 38.7 mmol) in CH2CI2 (1 nmL) is added

and the m xtrhe foliowingSddnigoafldé are pképdted Dansloboidf tol Bxamphper.at ed and t he
residue is chromat ographed over silica gel using 0-100% Et OAc i n hexane as
the eluent to afford 5-[5-(2, 4.di net hoxy-benzyl)-1,1, 4-

tri oxo- 1,'L2’fa5m-p('?1i adi azol i di n- 2-9ﬁﬁ‘8'{°ﬁ T'Yet hi ophene- 2- car boxYPil®2ci d

met hyl - phepes hyl.-.ani de. g5, a gl B + = D44, F. 0o
5-(1,1, 4- 'El‘érbl 1E)xo-;'];m ' %2?5%23 ﬁgﬁfgﬁ@ﬁﬁ@(ﬁ’%ﬁ‘%ﬁnf‘W@. opheng\ﬁ é]-EgEr;%oxyl ic
acid nethyl - phene P\yl am de A solution of the title E conpound,

5-[5-(2, 4- g4 gret ppuyr, pemayh -slindidzdidin-0PrelhyB-pRenyil-acetic [M-1] =283

t hi adi azol i di n- Zepl net hyl ] -t hi ophene- 2-car boxylic acid

nmet hyl - phenet hyl -am de (70 ng, 0.13 mmol) in CH2ClI2 (2 mM-) is stirred
with TFA (2B-3rL) 5&#-BBiizofldrenzyl)H, 1-didwe- \Vab-thiadiaedidiai3eonevapor at fdt1] aA2P t he
residue is stirred in equal volunes of MeCN water (4 nL). The mxture is
filtered 284 oudtPreand244-¢.1xtiew-58.5dhepiazpliginsdyimetiys are elMpbrdbed to
dryness. The re®&henydethane-1.20100&t ed from Et 20 to afford

b b B bR PR B N S A S L S

28-6 5-[4-(4-Methyl-pentanoyl)-benzyl}-1,1-dioxo-1,2,5-thiadiazolidin- [M-1] = 323

3-one
28-7 2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-anthraquinone [M-1] =355
28-8 5-[3-(2-Fluoro-phenoxy)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3- [M-1] =335
one
28-9 3-{2-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]- [M-1] =389

ethoxy}-benzoic acid

28-10  1-(3-Methyl-butyl)-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-  [M-1] = 362
1H-quinolin-2-one

Example 29
5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-thiophene-2-carboxylic acid methyl-
phenethyl-amide



WO 03/ 082841 PCT/ EP03/ 03466 -73 The foll owm ng conpounds are prepared
anal ogously to Exanple 29. Exanple Chem cal Nanme M5 [mz] 30-1

5-(1, 1, 4-woiooxnsesdl 2, 5-t hi adi azol i di n-2-yl net hyl ) -t hi ophen®C2EPPIHIUF6 = 384
carboxylic acid (2-thiophen-2-yl-ethyl é am de 30-2
5-(1, 1, 4-Trioxo-1, 2, 5-t hi adi azol i di n-27yFnet hyl ) -t hi ophene-2- [M1]- = 378

carboxylic acid phenethyl-am de 30-3
[4-(2-{[5-(1, 1, 4-Trioxo-1, 2, 5 t hi adi azol i di n-2-yl net hyl') -t hi ophene- [M1 =

436 2-carbonyl]-am no}- et phenyl] agetic acid 30-4

5-(1,1,4-Trioxo-1, 2, 5- th|a S5Q-yfmet hyl ) -t hi ophene-2- [ M 1= 409
car boxyl I c acid 4-carboxy- benz W

5-(1,1,4-Trioxo-1, 2,5-thi adki%ﬂdln 2-yl | ophene-2- [M1]' = 331
carboxyllc acid |sobutyl 30-6

5-(1,1,4-Trioxo-1, 2, 5-1hiadiazolidin- | et hyl ).- t hi ophene-2- [M1]- = 330
car boxylA-c &MB‘NV&HBQPW"%%‘:@@%V&%F@ élnmethylsllanyl-ethyl ester

geAmong h*N[N{A( éolt]ﬂo‘il\ 5fr5LMé%yuhh%pﬁeﬁéi2s%Q+b%§§aiclééndxzasnldmb@mr).oumwérhwddft a

{4-]5- ( MY- @trﬁ@tﬁﬁw;n ERGIA§8-41 9, 174mmaloanst AMAPH2.0Rdadf 2300l dT e mixyreds hy| | -
benzyl } suFré& 'ﬂs’%@ rﬁmaé}idfb erheﬁmyisuﬁﬁir%rnoﬁiwﬂ& i nﬁiﬁozli .@%dbé&' ?hc,an)&g’é%md In

Exanpl e 9, oxybénz , hi adi azo I n-3-one
(742 ny, stlgeggt ﬁﬁmfﬂﬁam@n‘{ mefﬁPblleak'?@H@Wﬂteﬁeﬁi‘?If?S’@@r 'ﬁﬁ’ﬁﬂ@c’ﬁ%‘i betweemut y|
ester ( H3AcHMd watdrl T’H’@‘b‘réadl@laﬁﬁs ﬁﬂlﬁemmtﬂ ah 2qbaIgRHRA MnkRane and dried

tri phenyl phosphi ne he mxture is stirred for 10 mn

and di etoygr arz{wémtﬁa\égﬁ%lﬁteesod@oe Imgasssd 1’80U9ﬁ1®PDJ9|°§ stierigel anddppeeerdser 1
m n. The‘arérb?fédbrréteb % érghésrsetg Gw'5- &l%tl'ﬂll thTJb‘ﬁeﬁ@ bxe%mo )m% a&d’m%ggllﬁw the

residue Is c romatoP on silica gel using MeOH CH2Cl 2 as’the
el uent tedhyhpsigr as a clear oil.
{4-[5-(2, 4-di net hoxy-benzyl)-1,1,4-trioxo-1, 2,5-thi adi azol i di n-2-yl net hyl] -

benzyl } -gar %amcﬁn&ﬁbdayi-tmabuéneeéicarbﬁn.a alfy é-ﬁ'lrﬁé’ﬂth&laBWetNW&ster 523. B.
5- (4- Am nonet hyl - benzyl ) -2-(2 di met hox?f| benz di oxo-1 5

A solution of the title A compound 5-methyl- thlophene -2- carboxyhc acid 2-
trimethylsilanyl-ethyl ester (34.15 g, 141 mmol) in CCl, (200 mL) is treated with N-
bromosuccinimide (NBS, 25.08 g, 141 mmol) and 2,2’-azobisisobutyronitrile (1.0 g, 6 mmol).
The mixture is irradiated with a 450W mercury lamp for 3 h. An additional 2.5 g of NBS is
added and the mixture is further irradiated for 2 h. The mixture is filtered through Celite and
a plug of silica gel. The solvent is evaporated to give 5-bromomethyl-thiophene-2-carboxylic

acid 2-trimethylsilanyl-ethyl ester as a yellow liquid.

C. 5-[5-(2,4-Dimethoxy-benzyl)-1,1,4-trioxo-1,2,5]thiadiazolidin-2-ylmethyl]-
thiophene-2-carboxylic acid 2-trimethylsilanyl-ethyl ester

A solution of the title B compound in Example 9, 2-(2,4-dimethoxybenzyl)-1,1-dioxo-
1,2,5-thiadiazolidin-3-one (7.00 g, 24.4 mmol) and DBU (3.71 g, 24.4 mmol) in CH,ClI, (200
mL) is treated with the title B compound, 5-bromomethyl-thiophene-2-carboxylic acid 2-
trimethylsilanyl-ethyl ester (8.25 g, 25.7 mmol). The mixture is stirred at RT for 3 h and the
solvent is evaporated. The residue is chromatographed over silica gel using 20% - 50%
EtOAc in hexane as the eluent to afford 5-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-
1,2,5]thiadiazolidin-2-ylmethyl]-thiophene-2-carboxylic acid 2-trimethylsilanyl-ethyl ester as a
yellow oil.



t hi adi azol i di n- 3-one hydrochl ori de WD 03/ 082841 PCT/ EP03/ 03466 -74 The
title A conmpound,

{4-[5-(2,wodBnexsoxy- benzyl )-1, 1, 4-tri oxo-1, 2, 5-thi adi azolPCHIEPOR03466

yl met hyl ] -benzyl }-carbamc acid t-butyl ester ( 400 ng, 0.79 mol ) is
dissolved in EtOAc (20 m-) with gentV2-warm ng. The cool ed solution is
saturated with HCl gas and stirred for 30 mn. The resulting precipitate
is collected by filtration, washed with Et OAc and dried to give

5-(4- amglomg{[yb. 4Wh$§2bé3zﬁ7ﬂ'1%i&%yr@Sﬂﬁbé'd]azlan&uﬂt-%ﬁeﬂwﬁ 5-thiadiazo

li di n-3-one  "hydrochl ori
({4-[5- GmonhﬂleratmR?XMr@N) 1, 1 4-trioxo-1,2,5-thiadi azolidin-2-yl net hyl]

- b I b I B
Cooenzyl cat bagld SFROM CRARBRINS, S dofindn Sahen Thectide B
1,2,5-t HL%@Utmadmoudrnzaylm&yﬂyhiomﬂﬂeo? carpoxyliggcigi?-trimedtylsimoyhethys estesdedmded

in d - dd d. EDCI
0a0rY BB el BB BN 8 edd e fy SR > added. E

m xt ur e téteabsitylammedniem fiREride (4.4 67l 4. 4Bhem96 liv €HE aut 8T few&poﬂ‘@ewlvamtds t he
residue \/%Haoﬁ?{eg g’ngei?egib‘ﬁg i©Partilidricdbetfiden BIONE Sidatdier. “The’ ol diPybRis CH2C 2

as the eI
({4- [ 5- (Washediwitiet N@ayebenAGl ndidriedover anhoiraus MEGSOhi Abé agluéntds evaporated

2-yl met %flmpglqgjgbgg@&%@woéwm,h:tﬁ@){obﬁajs@mPaaiaqoﬁdiﬁ-wmaﬁwmo%%eﬁe.mi te

solid:
2- Ami no-2ndridoxylic dgidas miyehaw $0l@i; PMilhi=at®Sazol i di n- 2-yl net hyl ) - benzyl ] - acet am
de The title C compound,

4-15- 4 o —
(Z{yl Eret % ] 53535“% 5c‘a“r’%“ﬁ‘3§?%’*’r¥b ﬁ"é)t}'%g%gzrh%?ﬁ'aﬁ %“l'&?hﬁiﬁétﬂt'?'er (80 ny,

0.14 nmblhlopheme;-2 carboxydid acid methyl-phehethybaoiideCH2Cl 2 and TFA (4 ml - ) for 16
h. Th | at,

Vol unes. of - AeBL IS EBE: Erbeyr B oS RS A I AP 1y ough
a 0.2 Amamalzmdlnemylntehwl]smbpmne& aarboxpiapoidd 2@ mg &2 saholl in tslueash‘ﬂd with

2~ ani nol el et wih sRIGH 3 mLyand tpg miure 5 Pedien 25 80°G oL Y yThGRIAylep.are

acet am (éeamatad\ahdme wsldudis §idédlvdd ir t@ddhe. BitergolvenBid evaporated again and the

5 ( 5-{ 1{@%%1%? 1'§§ &F?& 3@3‘-{]{%24(6813 n&@ék%ﬁ@’é’ LEF -tnbétﬁﬁp enea'»yYamme @Q r}ig 10 %5 di oxo-
mmol) and triethylamine (39 mg, 38.7 mmol) in CH.Cl, (1 mL) is added and the mixture is
stirred for 16 h. The solvent is evaporated and the residue is chromatographed over silica
gel using 0-100% EtOAc in hexane as the eluent to afford 5-[5-(2,4-dimethoxy-benzyl)-1,1,4-
trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-thiophene-2-carboxylic acid methyl-phenethyl-amide as
a clear oil: [M+1]" = 544,

F. 5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-thiophene-2-carboxylic acid
methyl-phenethylamide

A solution of the title E compound, 5-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yImethyl]-thiophene-2-carboxylic acid methyl-phenethyl-amide (70 mg, 0.13
mmol) in CH,Cl, (2 mL) is stirred with TFA (2 mL) at RT for 4 h. The volatiles are evaporated
and the residue is stirred in equal volumes of MeCN/ water (4 mL). The mixture is filtered
through a 0.2 u Acrodisc and the solvents are evaporated to dryness. The residue is
trituated from Et,0O to afford 5-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-thiophene-2-
carboxylic acid methyl-phenethylamide as an off white solid: [M-1] = 392.

Example 30



WO 03/ 082841 PCT/ EPO3/ 03466 -75 A

5- (5-Di et hoxynet hyl -t hi ophen-2-yl net hyl ) - 2- (2, 4- di net hoxy- benzyl )-1, 1- di oxo
- 1, 2, 5- twpadiosesel i di n-3-one The title B conpound in ExanmpCe/EPp3/03466

2- (2, 4-di met hoxybenzyl)-1, 1-di oxo-1, 2,5- thiadiazolidin-3-one (13.9 g, 48.5
mol ), (5-di et hoxymet hyl -t hi ophen-2-ytY3met hanol (10.5 g, 48.5 mmol) and
tri phenyl phosphine (19.1 g, 72.2 mol) are dissolved in dry THE (300 nl)
and the mxture is cooled to OC. Diethyl azodicarboxylate (12.9, 72.7 muol)

is added dr gpuifSIRWNEEoNdlinGs arbrbparetianhlegudiytotianiéicgl RT for 16 h.
The solvent is evaporated and the residue Ps taken up in Et20 (100 ni).

The solution is cooled to OC a the precipitate is filter nd

di scarded#xa‘m’éefi ltrate is conggﬁ'f'fcélt'gﬂ“‘?o dryness and the"&gﬁ ue is
tcgrg;r?xgr Ped 5Q0 1 91 rofiR1, 98 ikt BRkin%2-yimehPifiophdtes. | N NEYANE 35, the el uent
(5- di et hoxymet hf/zfr-bft))m'%ap;:r']de%ﬂﬂgpyf?fé:tyh?/tw):aé?'?92, 4- di met hoxy-benzyl )-1, 1-di oxo-1
, 2,5- thiagh.azolsiglh ,Q=1$i0%313,2,§$hiﬁiﬁz@lﬁoﬁpﬂﬁm@ihblgth%phene-z-_ [M-1] = 378

5-[5-(2, 4- D met kesyxyheaidphenethyl-aider i 0Xo- 1, 2, 5-t hi adi azol i di n-2-yl met hyl ] -

t hi ophene- 2- car bal dehyde The title A conpound,

5- (5- di et DS me{fy@HIS M1 dpfrere- 2.2 pHiiedideplidin-2-yiri2thgh -thiapbéree X y {M-1] = 436

benzyl) -1, 1- di oResabogylmmitdl-gtyihphanyitiaceti®acithe (3.91 g, 8.1 mmol) is

di ssolved in THE E % and 6Nd§rgé1eous HCl (2.7 m-) is added. The

100 ni
m xture is30%irPdyle r’i°’$9‘11 iftediazaliding-yi@gthy)-hiorkepgsor at ed IM-the 4P%si due i s
partitioned bet {EBAVES ELA-CARPXERENDYEE8H aqueous NaHCO3  sol ution. The

e O o AR T ety Lafroness

I3
5-[5-(2, 4-di net hoxy-"benzy bp?, 1,4-trioxo-1,2,5-
t hi adi azoljodd n- 3:(yh aetiby-1,2 b iienrbere-2yeahppihdpinde- as a pehi ewssol id. C
2-(2,4-D carboxylic acid isobutyl-amide
met hoxy- berzyH—5—15—(+hyeroxy—4—rethy—penrtyri—thi-ephen—2—yhrethyl | -
1, 1-di oxo-1, 2, 5-t hi adi azol i di n-3-one A solution of the title B conpound,
5-15-( Zes}aﬁl{gmhoxy- benzyl)-1,1,4-trioxo-1, 2, 5-
t hi adi azol 1 di n-2-yl net hyl ] -t hi ophene- 2- car bal dehyde ( 545 ng, 1.33 mmol )
indry #145"@9-%[4*}/1,11'4&'366&@?,61* Aeiazelidin-2rykmsthy))-bepeyll-aeptamids, of
i sopentyl magnesi um bromde (% 23 mmmol) in dry THE (10 nlL) keeping the
t enperature bel ow -65C. The m)\ ture is stirred at -70C for 45 mn and the
reaction is quenched wth satNurgi'edyatyeous NH4CI solution. The mxture is

diluted with Et QAc and the | S a pagﬁated. The organic layer is dried
over anhydrous MgSO4 and the sol ven S\ewaporated. The residue is
chromat ographed on silica gel using 0 -- 100%&HQOAc in hexane as the

eluent to afford 2-(2, 4-di met hoxy-benzyl)-5q 5- _ o

(i nyer Y (o Tl iR ERE M beheh P irkey- T S Whiddiazhiofh- 23 findmbeny G 22
carbamic acid #-butyl ester

A solution of the title B compound in Example 9, 2-(2,4-dimethoxybenzyl)-1,1-dioxo-

1,2,5-thiadiazolidin-3-one (742 mg, 2.59 mmol) and (4-hydroxymethyl-benzyl)-carbamic acid
t-butyl ester ( 738 mg, 3.11 mmol) in THF (15 mL) is treated with triphenylphosphine (1.36 g,
5.18 mmol). The mixture is stirred for 10 min and diethyl azodicarboxylate (902 mg, 5.18
mmol) is added dropwise over 1 min. The mixture is stirred for 72 h. The solvent is
evaporated and the residue is chromatographed on silica gel using 1% MeOH/ CH,Cl, as the
eluent to afford {4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-
benzyl}-carbamic acid t-butyl ester as a white solid: [M+ NH,]" = 523.

B. 5-(4-Aminomethyl-benzyl)-2-(2,4-dimethoxy-benzyl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one hydrochloride



WO 03/ 082841 PCT/ EPO3/ 03466 -76 D.

2- (2, 4-D met hoxy-benzyl ) -5-[5-(4-nmet hyl - pent anoyl ) -t hi ophen- 2-yl

met hyl ] - IwD-03@8284D- 1, 2, 5-t hi adi azol i di n-3-one The titl e CPCargrosinzds

2- (2, 4-di nmet hoxy- benzyl ) -5-[5-(1- hydr oxy- 4- net hyl - pentyl) -

t hi ophen-2-yl net hyl ] -1, 1- di oxo-1, 2, 5-tfftadi azol i di n-3-one (125 ng, 0.26
mmol ) is dissolved in THE (10 m-) and 4-net hyl nor pholi ne N-oxide (152
ng, 1.3 mmol) is added. Tetrapropyl anmoni um perrut henate (TPAP, 9 ngy,

0.026 mmol ) iRe asliadomPOuid)§4-5-1d, Boiméthoxysberiziypd , 194-triskof 102, 5 hidiaZdligin2 Xt ur e

is filtere rou lite apd di uti o s washed
with 1 e R P crass G aster 40Rimg. 018 el D aHSSRiRy it Eiside (S0
The sol @it @eﬁf@@&hﬂrﬁ dTlﬁé)c@cfléd)é(ﬁlutlon is saturated with HCI gas and stirred for 30

2- (2, 4-di net hoxy- benP/ t?}y

pent anofin:-- iR GSHIERA breg pH@‘f“H?/F "eftef’ f&%'of waghed WithFIOAQ and dried tg giveas a
cl ear ogli4- aﬁ\lno?'nétﬂ lfﬁeﬂkmwlﬁrﬁ@tﬁéw berfryl)3; {-dioko-h \eob-eHiadiazBlidin-3-one

nol - 4- net h mj 1 hi ophen- 2-
yl met hyhydr Chi l‘.ﬂeo ' 2480+ hi adi azol i di n-3-one The title D conpound,
2- (2, 4-di net hoxy- benzyl) 5-[5- (4-net hyl - pent anoyl ) -t hi ophen

2-yl met gyl ]({L[B—(Elumiﬁieihc&ﬁbéd”ﬂyﬁdl f2atioRo-1; 45 Miadiaz0lidm-2-Pirdthypo! ) s
di ssolved in EtOH ?) and wat er 31 m- i s added. Hydroxylam ne
hydr ochP%'i‘#VdFea"P?'?W'é m‘ithM eRpPgmicsaciq, QHW'éﬁH"'t he mixture is heated at

reflux for A4rhe iitlde c§ﬁlb8@ﬁ3 5'-(3 &Hlﬁ%éﬁﬁ&ﬁ@brﬁ?ﬂ-z d(bﬁl -QifRtHOAP-befizyl c}pﬁﬁ Ididxooned
bet ween Et OAc and wa The gani c er is dried over anhydrous SO4and

concent pgt%ﬂnqd@zgpquggglethyd&oh@pge ( 89 mg, 0.20 mmol ) is suspended in dry THF (1
2-(2,4- H\‘LEBF]@NXUG 25n§ .24 mmdnyid %@dé’d ”‘E‘Efdl'(éa i) b)Bb mmol) is added,

pentyl} t hi ophen- g -1, 1-di oxo-1, 2, 5-t hi adi azol i di n-3-one as a
cl ear ofdl OWfqulTFA;e ho, O. 6p mmol). The mixture is stirred at RT for 16 h The solvent is

5-(5-{ 1e&a(p6}atwaﬁ@mél rBbifed m%nmﬁ&%lt;raaﬁa& %h kn.wgamﬁ@@wnm 5% Me@Hin di 0xo-

1,2,5- thiadiazolidin-3-one The ti npound

2. (2, 4- GHeek BB MR Buentye pferd (B-[1(2p4- wmmypﬁpﬁ@r{ A4ngioxgr 1 .2,5-thiadiazolidin-

I | 40 ny,
penty o pPARFry A BRIrOY ety SO bk (e B eI 0T or

3-h Th¥HlGt 889-1 es are evaporated and the residue is sti rred in equal
vol unes of MeCN'water (5 m-) for 15 mn. The mxture is filtered through

a 0.2 perosipnsingid J—h &Qh&%lﬁsz @-itﬂa&"éﬁ@l@dlﬁlzeﬂn{éi ﬂ-ﬁ@ﬁﬂﬂ] acetajdeesi due is
trlturatedfromhexane Et 20 (4 to afford 5- gg (BE) -"hydr oxyi m no] - 4-

met hyl - pent yThe titg Qﬁﬁ@ﬁowqu(we[ﬁr( 4)d!me!\oew B%Zy tignoatir P iadigzalidin-one as
a light ZQInﬁgﬁhﬁP&érﬁﬁlcal{bM%yl} ﬁweﬂwﬁ)‘-‘&arbﬁ%@%loet | ester (80 mg, 0.14 &nmol )is

4-(1,1,4-Trioxo-1 hi adi azol'i di n-2-y ) - benzoi ¢ aci

4- car bo&tyre@en,?gvale@wg}esm%’esﬁbaQMEAF@emLErﬁ%v 46lee valatiles are evaporated

and the residue is stirred in equal volumes of MeCN/water (5 mL) for 30 min. The mixture is
filtered through a 0.2 p Acrodisc and the solvents are evaporated. The solid is washed with
Et,O and dried to afford 2-amino-N-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyi)-benzyl}-
acetamide as a white solid: [M-1] = 311.

Example 32
5-(5-{1-[(E)-Hydroxyimino]-4-methyl-pentyl}-thiophen-2-ylmethyl)-1,1-dioxo-1,2,5-

thiadiazolidin-3-one

Z
=T
wn

N\OH



0o~/0 HN-S~ CC+tOH O O O A

4-[5-(2, 4- D net hoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylnmethyl]-b
enzoi c awDd3beaszyl ester To a solution of the title B compamed3/izaeeExanpl e
9, 2-(2,4-dinmethoxybenzyl)-1,1- dioxo-1,2,5-thiadiazolidin-3-one (2.0 g,
7.0 mol ) and 4-hydroxynet hyl - benzoi c7%ci d benzyl ester (2.54 g, 10.5
mml) in THE (50 nL) is added tri phenyl phosphine (3.67 g, 14 mol) and the
m xture is stirred until dissolved. The reaction is cooled to 0C and

di et hyl A, aZGQSIméth@)’(ylhétlﬁjl-(tﬁloﬁﬂeﬁinylﬂn@tr?‘rpt-XZ Jdidimetheg-benzyha,{-afoxek) 1S
added dr%ggrm se., The reaction is stirr 16 h, while all ow ng to warm
to AT, thigdiagohidin3s8ne The residue is taken up in CHC 2, and

chronatograpl‘rﬁétuélstdeﬁ h&'rpE)‘(‘a 8 219 4GQirhbihbRbeasyl Redie%m 280l um
(I'sco, Inc.) vvltl a p% : rg‘mgnt% | ut ||on o?)abo %L) Et|OAc hexane) to

51 o5 %, imadidasheind-ons G318 r- Srel, f-HethsaaEY-BrEneoAYIEE AR (1050,

concent ﬁ§t5erﬁm59 ald ?Fﬁeﬂyl?ﬁoép&*rﬁb (19.1 9 72 72,2 mmol) are dissolved in dr¥ THF (300 mL)
di met hoxy- benzyl ) - X0-1 hi adi azol i di n-2 benzoi c

aci d befahythegyixiire @scogled,gﬁ,q @. Qbe;tmd azgjlcarboxylate (12.g, 72. '}Immol) is added
4-15-(2 d?o‘p%d@ddéﬁﬂmﬁ%ﬂé%é mi‘x:ttire‘is bt Rl Rr 96 hhitTadi R idiclaporiled®ingy! | - b

enzoi ¢ acid The title A conp ound
4-[5-(2the f@ﬁ'ﬁ‘é@ wdﬁyerbwﬁyﬁtyoﬂ 00 al).r Thexenlutiop is coqlpe in QEorncithe ppecipitate is

yl et hylfitér@@ﬂﬁ@d%c%bg FRE ZitlatERIBhcdntralld 18.drheds BBkNe tesidtBPeNded in
Et OAc/ EtOH (1 0 nL) along wth 10% pal | adi um on carbon (300 gg) and

treat ed cmomatqqrem@@m gilirg gRlU§ing Oor 190% BIPAE ipAeransasibe. elumétqam

m xture white solid
R e e AL (A

1, 1, 4-t thizdigzo d'Q -350neasan Q@H0e @iln- 2- yl net hyl | - ben20| c acid: [M1]- = 419.
C. 4-(1,1,4-Trioxo-1, 2,5-thiadi azolidin-2-yl nethyl)-benzoic acid 4-

t - but i L d,
e L i e L G

t hi adi aﬂdppmnﬁ-%ﬂ?rb?é@ﬂwq& benzoic acid (84 ng, 0.2 mmol) and
4- hydr oxymet Imé %@fﬁzc%mlgﬂﬁqg': ‘nglgfgt%)lmn‘?%ﬂﬁfflﬁﬁ'ogﬁ% ﬁlm&hﬂ)-mh dlrhé'th&_' Cl 2 ( 3

m) is treate e reaction I's co
5C. EDCberiz8-1ntydiogod, dthigdiazolidinehonrei Bl i1 mmiveoly) eigslissolved i THE (‘tQOed for

i gugoulh@@%ﬁgﬁgg@gﬁui@?}?%gﬁ %%é%@g._ ggé TiR0Rds RE-APRI 2FH LXfFnd Bvdnts
evaporated. The residue is partitioned between EtOAc and saturated aqueous NaHCO;
solution. The organic layer is dried over anhydrous MgSO, and concentrated to dryness.
The residue is triturated from Et,O to afford 5-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-ylmethyl]-thiophene-2-carbaldehyde as a yellow solid.

C. 2-(2,4-Dimethoxy-benzyl)-5-[5-(1-hydroxy-4-methyl-pentyl)-thiophen-2-yIlmethyl]-
1,1-dioxo-1,2,5-thiadiazolidin-3-one

A solution of the title B compound, 5-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-ylmethyl]-thiophene-2-carbaldehyde ( 545 mg, 1.33 mmol ) in dry THF (8 mL)
is added dropwise to a cold (-70°C) solution of isopentylmagnesium bromide (2.22 mmol) in
dry THF (10 mL) keeping the temperature below —65°C. The mixture is stirred at
—70°C for 45 min and the reaction is quenched with saturated aqueous NH,CI solution. The
mixture is diluted with EtOAc and the layers are separated. The organic layer is dried over
anhydrous MgSQO, and the solvent is evaporated. The residue is chromatographed on silica
gel using 0 — 100% EtOAc in hexane as the eluent to afford 2-(2,4-dimethoxy-benzyl)-5-[5-
(1-hydroxy-4-methyl-pentyl)-thiophen-2-yimethyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one a
yellow oil: [M+ NH,])*= 500.



HCl . The organic solution is washed with saturated aqueous NaHCO3 and

brine, dried over anhydrous MgySO4 and concentrated to give

4- (1, 1, 4-woioonsesdt 2, 5-t hi adi azol i di n-2-yl net hyl ) - benzoi c PEEIEP03/03466

4-t - but oxycar bonyl - benzyl ester as a white solid. D

4- (1,1, 4-Trioxo-1, 2,5-thiadi azol i di n-27§F et hyl ) - benzoic acid

4- car boxy-benzyl ester The title C conpound,

4-(1,1,4-trioxo-1,2,5-thiadi azolidi n-2-yl nethyl)-benzoic acid 4-t-

but oxyc gy, bopyb;ab8iethoRybehz -(Bmethydeianoyl)-thishhen-yifethP#RCl 2 (5

m.) and thenx added .TF?(S n‘f_)lg-gil(% mmﬁb Thi(?sy)z-s ('gsbti rreg forpg A and then

concent digxadl.gfddiadiazplickinr3-aneessure. The residue is suspended in

McCN: wat er  ( @hd ki h | ] eds_(al I t h aoO.1
Thékipé pt?cedrﬁ_kao%g,eﬂga Bwﬁagoxﬁ&a_ puzgqg (f@g%rgé} h&h&HyILfEnRd

m cron Acrodisc }I he resulting mxture i onto a  preparative
r ever se tierhsa-2-pretd uimgioxe, Sthiedisralidineg-enefi25 g 0B mmal) is dissolved
particl ' - L Eh( h g 6 [ : 30 nVmn with
a gradi g’n?“f)?wsé‘g? %&?%tgﬂ%gmg?&nwﬁ)ﬁg(?g/?@Aq%wtlﬁgd%édm n to 10:90 at
5 min. TebapmeYlamaonikm perruthenate (TPAR, B mpy 8026 omrolLis edded rng ther mixtuwre isar e

conbi “egt_iﬁ&ﬂat‘?ﬁﬁ‘r‘&r\t K.aﬁ?éjggﬁl’urEYﬁoﬁiﬂfﬁr%‘d_ ﬁl{%ﬂ% gxg(d'b&‘nlu%d with E1OAc. The

4-(1,1,4-trioxo-1,2,5-thi azo _ enzol ¢ acl
4- car bogQiemisyyasbed with 48 agueaus HE'! antbihetrsganie leyeds diied oyer anhydrus Exanpl e

34 The Wi US| f lng

mat er i awégr?\‘d ﬁges%grggﬁg %g;é%dgétgd%g@?rpg}gg“f H%@%I%@%ﬁ%? g{r?y*yg& Exanpl e
Cheni caPeNaney MBigphen-ylrpathyl]-1,11dioxo-1,2,5-thiadiazolidin-3-one as a clear oil.

- Di oxo- 5- ( 3- phenoxy-benzyl)-1, 2,5-thiadi azolidin-3-one [M1]- = 317 34-2

g-l 2" t ;g;g- g gt(%,némfrﬁétﬁes&y-Beﬁzyﬁzé-t&-mt-ﬁ;@.l&xvinﬁrnaj-xlrﬁawu.bémpﬁnﬁmpﬁehbé‘.11 - =
5- (4- Hy yhosthprbt 1l -Hidxent: 245 thimdiazelidio3-one, 5-t hi adi azol i din-3-one [M1 ]- =

255 34-4 2- Aings b ;
S 4 s Gt oot bty S o
5- ( 4- Hy @ryimethipleh Aydipxat 1,2, 5dihiadinzolidh-8-cniei (501 gz 61 i0dhmol isdiesqlvddlin EteHI8 1

545? 45' gﬂcl_lt) %ﬂgi{a%ér’&m‘}_)'ié AR HytirayfaliRfh A S SHdd- (72 M8 i Wb R RGRAL [ M 1
5- A noagd fHe mixture is leated atzethiux foi 4di dhelsolient ig-eyapreatied lapd bemssiduelidt 1= 284

acid WO . 4 ; ' 4-8

5 (4- CnPaTHOGATEwaon EORC ARG, TS olpB By Ry Ger ARNOHE g8 anc®
concentrated to dryness to afford 2-(2,4-dimethoxy-benzyl)-5-(5-{1-[-hydroxyimino]-4-methyl-
pentyl}-thiophen-2-yimethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a clear oil: [M+1]" = 496.

F. 5-(5-{1-[(E)-Hydroxyimino]-4-methyl-pentyl}-thiophen-2-yimethyl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one A

The title E compound, 2-(2,4-dimethoxy-benzyl)-5-(5-{1-[-hydroxyimino]-4-methyl-
pentyl}-thiophen-2-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one (40 mg, 0.08 mmol ) is
stirred in equal volumes of CH,Cl.and TFA (4 mL) at RT for 3 h. The volatiles are
evaporated and the residue is stirred in equal volumes of MeCN/water (5 mL) for 15 min.
The mixture is filtered through a 0.2 p Acrodisc and the solvents are evaporated to dryness.
The residue is triturated from hexane/Et,O (4:1) to afford 5-(5-{1-[(E)-hydroxyimino]-4-
methyl-pentyl}-thiophen-2-yimethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a light pink solid:
[M+1]" = 346.

Example 33
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4-carboxy-benzyl ester



t hi adi azol i di n-3-one 34-9

5-(2-Nitro-benzyl)-1, 1-di oxo-1, 2, 5-t hi adi azoli din-3-one [M1]- = 270 34-10
5- ( 3- Met hwib-03/08dstr o- benzyl ) -1, 1- di oxo- 1, 2, 5-t hi adi azol i di rC3mPa®o4b 1] " =
284 34-11 5-(3-Methyl-benzyl)-1, 1-di oxo-1, 2, 5-thi adi azol i di n-3-one [M1]-
= 239 34-12 1, 1-Di oxo-5-(3-phenyl - progyl-) -1, 2, 5-t hi adi azol i di n-3-one [M1
]- = 253 34-13 5-(4-Butoxy-benzyl)-1, 1-di oxo-1, 2,5-thi adi azol i di n- 3-one
[M1]- = 297 34-14

1, 1- Di ox0-5-(2-trifiuoronmetdqyyd - benzyl )-1, 2, 5-t hi adi azol i di n-3-one [M1]- =
293 34-15 3-Anino-4-(1, 1, 44ri oxo-1, 2, 5-t hi adi azol i di n- 2-yl met hyl ) - benzoi ¢

[M1]- = 284 acid 34-16 ™ @
(o]

4-[5-Am no-2-(1,1,4-trioxot2, 5-

phenyl ] -butyric acid 34-1P

5-(2-Methyl -3-nitro-benzyl)-1, 1-di oxo-/L, 25~ di azolidin-3-one [M1 ]- =

284 34-18 5-(4-Methyl-3-nitro-benzyl)>1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one
[ M 1] - 3, 284.[534:418imethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidjn-2-yl - i

5- (5 Methyl - 2~ o ooy e T rlokes 2 S ezl g imethyl] bengip,
284 34-agid Benzyl pgteno- benzyl ) - 1, 1- di oxo- 1, 2, 5-t hi adi azol i di n-3-one [M 1
240 34-21 245 Ldotkedss ik d -t it g hOj_ 2= ~Renzyl ] -
[M1T = 3841[0%39'%@'5’3??43@% fien %ﬂ@pglﬁ@@%%@ 6,9 £adifioleds 7

2- [ 3- ( 1,dioxe-112,6dkigdiazalidm-3-nne (R- go¥ i0dhmob)-aridrebydroyyrirshylydehzoi¢ keid benzyl 384

505 |11 BAass PorChrpaZin THE (56 mlyis pddedrphenyiphosghing (3,67 9. 14 g endt 55
one], 1,he aixdxiedestBzredamtil dissolved. The reaction is cooled to 0°C and diethyl

g‘;gf;ﬁﬁl gjzgéllcéj{:é%%}zéo it B 3ctha7 Giskalldy A HFRb ML Yis BEGW bbpwlsh Fhe = 312
5- ( 3- Hy deaptipo isestirsed)for]161h,avhile @llowingso warmdd BZ othedican@ntrated. MihE] residu@ i1

?ﬁ/i i?;%@i@ﬂ%&f*%&‘?ﬁéﬁ EHrO%Qfobraphed il v B ddils 6H 411 10 ¥|s|7igg BXI' ﬁéo%&? oic

5- [ 5- (4-cniummoligsieetngl) withia 3hmR/gin igeadigrt jelution ot10:d20 (BtOAhexpive) o 5: Fadrer

t hi adi azgl jdi ; s . :
5. (-7 (o Do TP et prodset ot ompine g congengrated g 41524y
t hi adi ag@hetipxy-t3eraply-1344-r@xo-1,2,5-thiadiazolidin-2-ylmethyl}-benzoic acid benzy! ester as a
5-(3- Hy8J ﬁgégga hyl - benzyl ) -1, 1-di oxo- 1, 2, 5-t hi adi azolidin-3-one [M1]' =
255 WO :!,1 41 PCT/ EP03/ 03466 -80 Exanple Chemical Nane MS [nfz] 34-30
5- ( 3- Am no- 5- hydr oxynet hyl - benzyl ) -1, 1-di oxo-1,2,5- [M1]' = 270

B. 4-[5-(2,4-Dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-benzoic

di azol i diR: 2-yhet hyl ) - [M1] _ = 326

=1

acid

The title A compound, 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-
yimethyl]-benzoic acid benzyl ester (2.04 g, 4.0 mmol) is suspended in EtOAc/EtOH (1:1,
100 mL) along with 10% palladium on carbon (300 mg) and treated with hydrogen (48 psi)
for 4 h on a Parr Shaker. The reaction mixture is filtered through celite and concentrated to
give a white solid which is recrystallized from MeOH to yield 4-[5-(2,4-dimethoxy-benzyl)-
1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl]-benzoic acid: [M-1] = 419.

C. 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4-t-butoxycarbonyl-
benzyl ester

A solution of the title B compound, 4-[5-(2,4-dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-ylmethyl]-benzoic acid (84 mg, 0.2 mmol) and 4-hydroxymethyl-benzoic acid
t-butyl ester (42 mg, 0.2 mmol) in CH.Cl, (3 mL) is treated with DMAP (12 mg, 0.1 mmol)
and the reaction is cooled to 5°C. EDCI (39 mg, 0.2 mmol) is then added and the reaction is
stirred for 16 h. The mixture is concentrated and partioned between EtOAc and 1N aqueous



t hi adi azol i di n-3-one 34-31

5- (3- Am no- 4- net hyl - benzyl ) -1, 1-di oxo-1, 2, 5-t hi adi azol i di n-3-one [ MtH] + =
256 34- 3R093028A1M no- 3- et hyl - benzyl ) - 1, 1- di oxo- 1, 2, 5- t hiraWiE®B®DI466 N- 3- one
[ MiH + = 256 34-33

5- ( 3- Ami no- 2- net hyl - benzyl ) -1, 1- di oxo=182, 5-t hi adi azol i di n-3-one [M1]- =
254 34-34 5-(2- Am no-5-net hyl - benzyl)-1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3-one
[I\/H—I]+ = 256 34-35

2, 2 TrHcﬂl trﬁé @rdﬂnicélscﬁduoh,.élwbénéamnﬂsa?euratédfuq@eba@anéogaaum.ﬁ@tdai\éh)OVe,[ M 1] -

] -acetam de 34-3

1 2oyl MgSe: 8n Rpareraisritapive AU htiRKe LB 5 iadzelsin eyl 251

4- (1

car bonl theh?dic 84d d7-butoxycarbonyl-benzyl ester as a white solid.

4- (1 4Tr|ox0125th|ad|azolld|n 2-ylnmethyl)-pyridine-2- [M1]- = 298
ca rboxyllc acid ethyl ester

5- (3, 4- B-medHdsdA-FeR¥O2, fl-t'raeﬁaaszkbdim 2yimethylBrasQif paich Axaghrxyrhengyl = 285
34- 39 5-ggggyAM No- 5- hydr oxy- benzyl ) -1, 1- d| oxo-1, 2,5-thiadiazolidin-3- [M11-
= 256 one 34-40

5- ( 3, 5- Di et AYe-tide fzgampound. 4 bk4-tnoxp- 52 SHhiagdiagslisin-giyimghyhbenagicigeid 4-t253
34 41 (%ﬂgﬁg&# %ni%?e& G18mid, 'OOPQin;Hoﬁ |§dl§§5l\?é3 .%ﬂ ,.cHi8 m'f_‘)léhmé?\y 1) -

1onic acl ﬁ

( S) 3 Plagegd TPA [(an(Ll 64. gmmp‘ooi( isjs stirmd:far %a|a@ﬂdmerdmncgntyatﬁéuw;er)redqqeul] =
430 Dbe
rbgé%‘;?f@ nﬁ’]e rBLiaRs %rﬁu‘épé‘l’fde@ it MEON: \ﬁétte? (6: %? %L)hcﬂmﬁ% r?z gF((::aTﬁ 1

2- Am no- trioxo-1, 2,5-thiadi azolidi n-2- 298

aci d netang |lt@r§§létproggh ahn. 1 micron ACl’OdISC filter. The resulfing mixture is loaded onto a

2- Acet ylpgé(:ﬂ gél %\ﬂerée fdse I-WLCC &ol@mﬁ(?ﬂb‘?@érﬁ&ﬂéﬁjﬂ#& &g/ 50&Mh1.0.M 1= 340

benzoi c ester
5-(2-Be MQFW&%S)WQFOI% a2 @M)JmG aliiotsqangtielated|at 80 mldmbyiith aprediento3 15

Fﬁ/; 1{6 23@40%%3 05"51? b0, PITRERR MY Drnih td 1 BioBR 5 1mid: Inbhhadiag18bdi n- 3-

1, 1- Di oxotils- D, frectmnsppntgmmﬁdwprelcozntsnedwarammmr@ieﬂb3ly@ﬁ@h4avpn te 279

3418 SYBH BIETR-GREY Rl Ml hfite oy B lngiged Mol 207
Thi adi aZ‘dj\ITB@m%PfBlUéﬁ@}d (:11-=4#@%ki de 34- 50

5- (4- Et hyl am nonet hyl - benzyl ) - 1, 1- di oxo-1, 2, 5-t hi adi azol i di n-3- [ MtH + =
284 on%xm fo34982841 PCT/ EP03/ 03466 -81 Exanpl e Chem cal Nanme M5 [ z]

The following compounds are prepared using appropriate starting materials and

general methods described in Examples 31, 32 and 33.

Example Chemical Name MS [m/z]
34-1 1,1-Dioxo-5-(3-phenoxy-benzyl)-1,2,5-thiadiazolidin-3-one [M-1] =317
34-2 3-Nitro-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic [M-1] =314

acid

34-3 5-(4-Hydroxymethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] =255

34-4 2-Amino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic  (mp = 181-183°C)
acid methyl ester

34-5 5-(4-Hydroxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1} =241
34-6 5-Nitro-2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic [M-1] =314
acid

34-7 5-Amino-2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic [M-1] = 284
acid



34-51 2-Acetylam no-4-(1, 1, 4-trioxo-1,2,5-thiadiazolidin-2-ylnmethyl)-
[M1]" = 326 benzoic acid 34-52

2- Am no- AWQD308284t ri oxo- 1, 2, 5-t hi adi azol i di n-2-yl net hyl ) - penzEPodoabs 1]' =
312 acid ethyl ester 34-53

1, 1- Di ox0- 5-[ 4- (phenet hyl am no- et hyl 3 Z7%enzyl ]-1,2,5- [MH + = 360

t hi adi azol i di n- 3-one 34-54

5- (4- D et hyl am nonet hyl - benzyl ) -1, 1-di oxo-1, 2, 5-t hi adi azolidin-3- [MH] + =

312 one Bampk _ Chemical Name MS [m/z]
2- Am no- 411 4-tri-oxe—12-5-thiadiazol-din2—ylrethyl—benzoic—fM 1]' =
374 aci d 3aenzyb-(&shero-Brethlixy-5-nitro-benzyl)-1,1-dioxo-1,2,5- [M-1] = 334

N- Benzyl - 4- (1, 1{Madiazoligine3-dne2, 5- t hi adi azol i di n- 2- ylmethyl)- [M1]- = 358
benzam de 34-57 5-(5-Di net hyl am nonet hyl - f uran- 2-yl rrethyl) 1 1- d| oxo- 1, 2, 5-
[ MtH] + = 24 tﬁl(%rbli‘@il?l‘lyaﬂri -9 rie2, Bhiag@zolidin-3-one M-1T =

[Ml ' = 440

thi adl ﬁzlﬁkﬁbﬁ"é‘?“ﬁ?ﬁ%ﬁ Bk g3 4 sggadazoidn $5ne 1 Ty 4284
N-(3-Meth ut t41.0X0- 5: 1 azol i di n-2- vl yethyl) -

[ M+CH4CN1§4 -1 e% é%Methgldgg? -1 1 d -1 3‘ 5- %’lladlaZ(r)]ldlnCH -ore [MI 15“3_ 5?33

(Zgé 3acphg§§ 222 4 }.0ints- é(rs'pﬂér%-&rogyl)%é byafi-34RIniadd- 2-y1) - P YYss [ M 1]°
(R) - 3- Phenyli32- 614-ButbxyLtidnOMOr, {Ldigxddt b, BittdliiagiRini flodd- 2- y1 ) - prmpiyege [ M 11- =
283 acid 34-62 4-(1,1,4-Trioxo-1, 2,5-thiadi azolidin-2-yl methyl)-benzoic
acid [ M 1B4-14 3%3-Dibertzhrifestomethgkbeb8/)-1,2,5-thiadiazolidin-3-one [M-1] = 293
[4-(1,1,4-Trioxo-1,2,5-thiadi azolidi n-2-yl net hyl)-phenoxy]-acetic [M1
299 aci d3345 6431/M("P 4 (14L4Rrp¥x b2, i-t'ﬁadEZPIMIraﬁvlmzwvll bRNACIQ - y| iMtihy 284 benzoi
acid [M1= 325 a¢dobut yl ester 34-65 o _

gcf\(T Pgogaé 91’5 gt[t A %X%é% %-tnoxo 2a§j{h%églzéhgvln- :y%rr-mé/rhyrFt hyl) - ?I\%WTOI&G[ M1 =340
[4-(1,1,4-Tri ox8hefy'§ éyr{c P9di azol i di n- 2-yl net hyl ) - phenoxy] - acetic [M1]- =

313 aci d'?r | ZQ%B{@%{W ﬁn‘hrcﬁgenzyl) 1,1-diox0-1,2,5- thlackazosdl -3-one - &—£_84[ M 1]

(@]

4-(1,1,4 5-t hi adi azol 1'di n- 2-y enzoi c =
433 car bgxyget bQ%—M‘emWBZMﬂ'o Bk R)-1, Bdioks3,2, 5-th1adlazohdln-3 -one [M -1 =284
5- (5- Ani nonet hyl -t hi ophen- 2-yl net'hyl )-1,1-di oxo-1, 2,5- [M1 |' =260
34-19  5-(5-Methyl-2-nitro-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] = 284
34-20  5-(2-Amino-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] =240
34-21  2-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzyl]- [M-1] = 384
isoindole-1,3-dione
34-22  2-[3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzyl]- [M-1] = 384
isoindole-1,3-dione
34-23  5,5'-[1,4-Phenylenebis{methylene)bis[1,2,5-thiadiazolidine-3- [M-1] = 373
one], 1,1-dioxide
34-24  N-[2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]- [M-1] =312
oxalamic acid
34-25  5-(3-Hydroxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] = 241
34-26  2-Amino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic [M-1] = 284
acid
34-27  5-[5-(4-Nitro-phenyl)-furan-2-ylmethyl]-1,1-dioxo-1,2,5- [M-1] = 336

thiadiazolidin-3-one

34-28  5-(4-Fluoro-2-trifluoromethyi-benzyl)-1,1-dioxo-1,2,5- [M-1] = 311
thiadiazolidin-3-one

34-29  5-(3-Hydroxymethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] = 255



t hi adi azol i di n-3-one WD 03/082841 PCT/ EP03/ 03466 -82 Exanple Chem cal Nane

MS [mz] 34-69 4-{2-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylnethyl)-

M+-H] +=40%0 obesesyl am no] - et hyl } - benzoic acid 34-70 PCT/EP03/03466

4-(1,1,4-Trioxo-1, 2, 5-thi adi azol i di n- 2 yI met hyl ) - phenoxy] -acetic [M1]-

355 Cld i sobut yl ester 34-71

[4-(1,1,4-Trioxo-1,2,5-thiadi azol i di n-2-y| nmet hyl ) - phenoxy] -acetic [ M1]"

389 acid benzyl ester 34-72

N- | sobut yExaﬂn;:(lé 1, 4-trioxo-1, 2 ChemmivabNarag ol i di n- 2-yl met hyl )MS[idzl] ' = 324

benzam de—34—+3

5- (5- Di et [83ani rSe(Bwirting-S-bysragnethylDeydyrdtigjdxp-12,5t - di oxo- 1, 2[M51] $ 2A6H) + = 318

t hi adi azol i di n- 3hiasfipzolsin-Fgne

4(2 {[5-(1,1,4-Trioxo-1, 2, 5-thi adi azol i di n- t hyl)-thiophen-2- [ M+H +
410yl (ﬁ’é’@l‘.yl ]5 GRSy ety o oot birgatzdan Sore | A= 358

gzgh t ;2, g hyI gg\lmg&()%%)é%gl%enzy)alql <§x(c)>|-1I éj é—%la%la%h%hh%le) ) Qﬁ”ﬁf’;%& M1]" =

SR 3&33%1, SR hotybeh B A 61 £4-RiadraddiiR1abhe) - PRATOL Ssal M 11 -

3-Nitro-4-3454l, %:blanfhes- ﬂqetayfbehiyn)adu d&eL 1, £8-MiadmydlioMmiztone) - RRPEELess M 1]
370 acid isobutyl ester 34-7

5- (4- Et hoxag-3senzya,d-FrifludroN- [@;(0,114, tdoxXn-1t 2)5-tthidiazalitin @ ymeédhyyne [ M-1j]=350 269
34-79 1, 1- Di oxo-bérzylFateatanhiieior omet hyl - benzyl ) -1, 2, 5-t hi adi azol i di n- 3-one
[M1]- = 293 34-80

4- (1, 1, 4- Bi38x 04112, 45rioKg- hdSdediazglidin-2yipett-pyidneBenzoi ¢ - =451 M 1]
417 car boxyrret KoPonEiezy| ester 34-81

4-(1,1,4-Tyri 1 hi enzoic 373

phenethlegéﬁ ééwg%{'x jééqieﬁ? %ﬁ13¥¥fp§ P%”éﬁ?azo|.d. %%ﬁhyl)

-benzoic acid 2- phenyl am no- et hyl ester 34- 83

4 (1,1, 4- Byizgxoskg 4. lﬁfﬂéth&)@%%@h'ﬁdl&oa Q/é PRbRYidin3teBzoi ¢ ®eiyd Z&s(3- [M1]°
403 met hoxy- phenyl ) - et hyl éster -

4 (1, 1, 4- Baizex 0-5X3-Amfnot S3hyaebxpBerZyigh ,ﬂl-d%xiy’h,lzﬂthydhézohdwﬂ-zm C peijd-2b6 [M1 =

507 (1,1,4-trioxk®-1, 2, 5-thiadiazolidin-2-ylnethyl)-benzyl ester 34-85

4-(1,1,4-Trioxo-1,2,5-thiadi azolidin-2-ylnethyl)-benzoic acid 2,2- [M1 =

339 34-40  5-(3,5-Dimethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] =253

34-41  (S)-3-Phenyl-2-[3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)- [M+H]" = 432
benzylamino]-propionic acid ethyl ester

34-42  (S)-3-Phenyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)- [M-1] =430
benzylamino]-propionic acid ethyl ester

34-43  2-Amino-5-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic [M-1] =298
acid methyl ester

34-44  2-Acetylamino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)- [M-1] = 340
benzoic acid methyl ester

34-45  5-(2-Benzyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] =315

34-46  5-(2,4-Bis-trifluoromethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3- [M-1] = 361
one

34-47  1,1-Dioxo-5-(2,4,6-trifluoro-benzyl)-1,2,5-thiadiazolidin-3-one [M-1] =279
34-48  5-(2-Bromo-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] =303
34-49  55'-[[1,1'"-biphenyl]-2,2'-diyl]bis(methylene)bis[1,2,5- [M-1] = 449

Thiadiazolidine-3-one], 1,1-dioxide

34-50 5-(4-Ethylaminomethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3- [M+H]" = 284
one



i met hyl - propyl ester 34-86

1,1,4-Trioxo-1,2,5-thiadi azolidin-2-ylnmethyl)-benzoic acid 2- [M 1= 383
hoxycawbonys2s2t net hyl - propyl ester 34-87 PCT/EP03/03466
1,

di
4
me
4- 1, 4-Trioxo-1, 2, 5-thiadiazolidin-2-yl methyl)-benzoic acid [M1= 381
2,
Ch

4- tr| met hyl - pentyl ester WO 03/ 082841 PCT/ EP03/ 03466 -83 Exanpl e

m'cal Name MS [nfz] 34-88

1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylnmethyl)-benzoic acid 3- [M1]' =
82 di netlayipdeni no- 2, 2- di net hyichpmizayMamst er 34- 89 MS [m/z]

1,1, 44H—e*e—+—2—5+hhad1—a%eH—de2—-y4—ne+hyH—beﬁfei—c—aeFd—H4ﬂJ = 527
3aR 4S, B4RE] 6a B)Acktylenmoely(1 d)dytidxoe2)5-théadisagidine2-yimethyl)- [M-1] = 326
ycl opent a[ b] f ubameoit-agidnet hyl ester 34-90

[5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylneth I)-thlophen 2 [I\/H—I]+ =
76yl metAPR] - ZrAmien-dfbldiione: 1 aSitbadiazotpin-2-yimethy)-benzoic  [M-1] =

[(3 I\/bt hyl aﬁ'ﬂle% eﬁo) met hyl ] -t hi ophen-2-yl met hyl }-1, 1- [I\/H—|]+ = 332

[

5-
X0- h| [ . _
1,1, 4 ‘? xo(’jq % %etm?mﬁo me§1y|)|b ZtyWF) benzoi ¢ &4 B?GTMl] "
rret hyl -4-nitro- enzy ester 34-93

1, 4- B4 59X 054 DichylaiireHetgMdensli n|-12d|b!>ld3fiz ByHiddiR6IFO3-C qakg 3312 M 1 |

chl or o- 4- mghdyl - benzyl ester -

(I 'sobutyl am no- et hyl ) -t hi ophen 2 yI met hyl ] -1, 1-di oxo-1, 2,5- [ M-H] +
t hi ad@#&gol 2eimr@4-0Nt4-8ibx®5,2,5-thiadiazolidin-2-yimethyl)-benzoic [M-1] = 374
1,
e
1,

0

1,

5-
1
1, 1, 4- Tr i oxo-adid ergykestendi azol i di n- 2 yl met hyl)-benzoic acid 5- [M1]' =

1 t hoxycar bonyl - pentyl ester 34-9

1,1, 4- P5Bx o MB2y: 4t(ﬁ|1édi'°5ﬂd+%§1ﬁhﬁd§2%?ﬂ Aty benzoi ¢ AW 23%€3- [m 1]
07 chl oro- plt? ’?ﬁ? ®ethyl ester 34-97

1,1, 4- X0 Zoi c 2: [M1]"
s b Bkt ﬁ;ﬁéﬁ%ﬂ@%@@@l fufbhth fndthyiet s PEBZO1 ¢ Gl 228
1,1,4-Trioxo-1 é 5 thla i azol i din-2-yl met hyl)-benzoic acid 2 (3 [M1] =
441 trlflswgéomt[b;(é TS RHelnyEinBXW)-BSAI (1, 34=t80-1,2,5- M-1] =

(R) - 3- Phenyl - 2- jadakoltinde-fimbtayebehzatnibe t hi adi azol i di n- 2-yl met hyl ) [ M 1] -
430 benzyl am no] -propionic acid ethyl ester 34-100

5- [ 4- ( Ben3¢yd5am he3rMttylbytyl e (1 2tyd-fFioxo; 1.2, 8ithoadiezdlidih- Syt bihgldi a{MeCHmN‘iF =[ M 1] -
344 3-one benzamide

(
t
(
2,
e
4- (
382
4-(
(3a
cyc
6- {
376
5-{
dio
4-(
418
4- (
407
5-[
318
4- (
411
4- (
=4
4- (
=3
4-(

34-60  (S)-3-Phenyl-2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-propionic [M-1] = 283
acid

34-61 (R)-3-Phenyl-2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-propionic = [M-1] =283
acid

34-62  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] = 359

benzyl ester

34-63  [4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-phenoxy]-acetic [M-1] =299
acid

34-64  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid [M-1] =325
isobutyl ester

34-65  2-Amino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic [M-1] = 340
acid isobutyl ester

34-66  [4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-phenoxy]-acetic [M-1] =313
acid methyl ester

34-67  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4- [M-1] =433
carboxymethoxy-benzyl ester

34-68  5-(5-Aminomethyl-thiophen-2-yimethyl)-1,1-dioxo-1,2,5- [M-1] =260
thiadiazolidin-3-one



34-101 4-(1,1,4-Trioxo-1, 2,5-thiadiazolidin-2-yl nmethyl)-benzoic acid 4-
[M1]" = 373 nethyl-benzyl ester 34-102

4- Met hyl -wo{Bms1811 1, 4-tri oxo-1, 2, 5-thi adi azol i di n-2-yl net gT)EPO§/NDA4E6 | "
388 thiophen-2-yl met hyl]-am no}-hexanoic acid 34-103
4-1(1,1,4-trioxido-1,2,5-thiadi azolidi822-yl)nethyl]-benzoic acid [4-
[M1]" = 417 (nethoxycarbonyl)phenyl]nethyl ester 34-104
4-(1,1,4-Trioxo-1,2,5-thiadi azolidin-2-ylnethyl)-benzoic acid 2- [M1 ] =
30(71 gyzl Bhplé - 2- et hyl - pr OPthSﬁfcﬁfNﬁﬂe 105 _ MS [m/z]
phenoxy- praapygl QS{E-@L(M@-ﬂﬁ)&&&%&%m&ﬁiﬂn&?—@%ﬁ%’t}%ﬁ - 84 Exammker* Caem cal Name
MS [mz] 34- 106enkylémjnb1-d1hﬂ}rﬁeoméqic2, 5-t hi adi azol i di n-2-yl net hyl ) - benzoi c
acid 4- [M1]- = 427 trifluoromethyl-benzyl ester 34-107

4- (1, 1, 4- BAi7Ox 0{4(12,5Tikp-4&iSethistinztilidin2-yimatwh iphenoxienetisi ¢ alM-t 835§ M 1 |- =
427 trifl uor omBEH{EOOWEARST ester 34- 108

L A PSS S i > ()
5-[ 5- ( 3- Met hyl 9 hS®hi ophen- 2-yI net hyl ] - 1, 1- di oxo- 1, 2, 5- [Mlj = 315
t hi adi azol n- y

3-[[[4-[(1 el %@fﬁ{ﬁ%vlﬂg"m‘% LR el &Yt et hyl | Hondoyi T [M1 =
403 oxy] nethyl ] benzoic acid 34-111

5-[ 4- (| sobutrg| asi(s0idmiakyHometrgrnEigbien-yiméthyxnt-diod-H2,5] M 1 (M+319318

t hi adi azol i di n- ®iaiezol@ih-3idre

5-{4-[(2, 2- Di et hyl - propyl am no) - met hyl ] - benzyl }-1, 1-di oxo-1,2,5- [M1 =
324 thi adtdgol Bde-H58L birdri@g-1123thiadiazolidin-2-yimethyl)-thiophen-2- [M+H]" =410

4- (1,1, 4-Tri oxoy'ﬂ‘eﬁ‘y%§WﬁP}aﬁihYQzQ9P¥%ﬁ??1d2 yl met hyl )-benzoic acid [M1]' = 409
napht hal e ter

4-(1,1, 4- ;%?F%xo% ‘?%1 W kg?" ”Hi"ﬂazﬁ"”&ﬂ MBI PHBAS 0i ¢ MY BB M1 ]- =
404 nitro- benzy 4 115

(4-{2-[4- _(33;47% 43Wn+ooa<9 L4 ?r.o% § Baglh AzBhdifs- Qm%fhg;-m&x' ) - [MHlhaz 432
benzoyl am no] - ebfy bthyilkBeny! )-acetic acid
5-[5-(4- Met hyl - pentanoyl) t hi ophen-2-ylnethyl]-1, 1-dioxo-1,2,5- [M1]' =
329 t hi aduazol Bditro-B¢1QIMtrioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic [M-1] = 370

acid isobutyl ester

34-78  5-(4-Ethoxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one [M-1] = 269
34-79  1,1-Dioxo-5-(3-trifluoromethyi-benzyl)-1,2,5-thiadiazolidin-3-one [M-1] =293

34-80  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4- M-1T =417
carboxymethyl-benzyl ester

34-81 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid [M-1] =373
phenethyl ester

34-82  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2- [M-1] = 388
phenylamino-ethyl ester

34-83  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-(3- [M-1] =403
methoxy-phenyl)-ethyl ester

34-84  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4- [M-1] =507
(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzyl ester

34-85  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 2,2- [M-1] =339
dimethyl-propyl ester

34-86  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2- [M-1] =383
methoxycarbonyl-2-methyl-propyl ester

34-87  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] = 381
2,2,4-trimethyl-pentyl ester



34-117 5-(1,1, 4-Trioxo-1, 2,5-thiadiazolidin-2-yl nethyl)-thi ophene- 2-

= 275 carboxyl

4- (1, 1, 4-woioswe2sd] 2, 5-t hi adi azol i di n-2-yl net hyl ) - benzoi ¢ &cTEP83/03456 1] '

ic acid 34-118

404 nitro-benzyl ester 34-119
4-(1,1,4-Trioxo-1,2,5-thi adi azol i di n-28¥%t net hyl ) - benzoic acid 3-

(car boxynet hyl
5-[4-(1,1,4-Tri
benzoyl oxymptiy
5-[4-(4-

t hi adi azolsygden-

4- (1, 1, 4- Tr i oxodiinethylaminoi2zaidiaetyl-mlopytedtey| met hyl ) - benzoi c aC|

bi phenyl - 4-yl nme

-am no) - 2, 2-di net hyl - propyl ester 34-120
oxo- 1, 2, 5-t hi adi azol i di n-2-yl net hyl ) - [ M 1=409

I']-thi ophene 2- @ﬁé,hggmd,ﬁe acid 34-121

7\/I1_’I 1-dioxo- (.

3-(na- T&éxolﬂﬂ,s-thladlazohdm 2-y|methyl) benZOIC acid 3-

thyl ester 34-123

4- (1, 1, 4- BABBx 0411, 24T ipxe- helpahiasliazdiicin-2yipkigl-barizdic beithzoi ¢ b =B27[ M 1]

416 acetylamn61a

Cheni cal Name N@'C[erji[b]ftg'ﬂ\ 4-ymethyl ester

4- (1,1, 4-

449 benz

4-(1, 1, 4- Trloxo
373 et hghglpen
4-(1,1,4-Trioxo
418 net hyl - 3-ni
N- (am nosgahkfpny
phenyl ] net hyl ] -
4- (1,1, 4-Tri oxo-
417 car bdket
4-(1,1, 4-Trioxo®
418 net hyl 3-n
4- (1,1, 4- ?P%xo
445 quoro 2-1

4- [ 5- (2, 43higget Hwynhﬁ&?ﬂwé5-1hajdiﬁolfdrnlzoﬁrﬁétllryl)zbeﬁz&@é@djﬁb azol irdiin2 1 [ M1 ]

643 vylnethyl]-
benzyl ester 34-

4- (1, 1, 4- Ba06X04-11, R4S rioor ta)b-ttiiazalidin-2yiythg epbdic -3 ¢ giditg =407 [ M 1] =

34-97
34-98
34-99
34-100
34-1 61
34-102
34-103
34-104

34-105

3%%@,3' o2l 25 0adiBi LB blop R © Al Z37d 1 11

6a83-pbenappion7-o@tgaahyfoT/ EPO3/ 03466

-85 Exanpl e

azo mﬁin 2-yl met hyl ) - benzoic aC|d 2- [M1]-
BY4. (& ﬁbamm methylhiophen-2- Imethyl 1,1-
BN el it g R

itro- benzyl ester 34 127 (HyC|ne

X+, Na{Tiridxof {,2, 2-thtduteaylldt Ry ethyi)-menad aojd 3
metigitdayiiro-berzgrest@r - 128

1, 2,5-thiadiazolidin-2-ylnmethyl)-benzoic acid 3

ﬁ 1 1.pd Foxer 1,2 8thigdiazglidinsAyyimethyl)-benzoic acid 3-

= 332

[M1] -

[ M}y =41807

jorg-4gngt I'<'él‘i'ﬂz3§t'f’(§ﬁefdin 2-yl net hyl ) -benzoi ¢ acid 4-

i
r| uor omret hyl - benzyl ester 34-131

e S oS e B I A

[M1]-
M-1] = 407

[M1]-
M 2318 1)

bmmrsor@pp tyflestek, 1, 4-tri oxo-1, 2, 5-thi adi azoI i di n-

132
chloro-phenyl)-ethyl ester

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 2-m-
tolyl-ethyl ester

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 2-(3-
trifluoromethyl-phenyl)-ethyl ester

(R)-3-Phenyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)-
benzylamino]-propionic acid ethyl ester

5-[4-(Benzylamino-methyl)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-
3-one

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 4-
methyl-benzyl ester

4-Methyl-6-{[5-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-
thiophen-2-ylmethyl]-amino}-hexanoic acid

4-[(1,1,4-trioxido-1,2,5-thiadiazolidin-2-yl)methyl]-benzoic acid [4-
(methoxycarbonyl)phenyllmethyl ester

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-
cyclohexyl-2-methyl-propyl ester

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-
phenoxy-propyl ester

M-1] =

M-1] =

[M-1] =

[M-1] =

M-1] =

[M-1] =

M-1] =

[M-1] =

[M-1] =

387

441

430

344

373

388

417

407

403

2-yl)

[M 1]

[M 1= 412

PSR L
M-1J =382

[M1]- = 435

493



(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-benzyl ester 34-133
4-(1,1,4-Trioxo-1,2,5-thiadi azolidin-2-yl nethyl)-benzoic acid 5- [M1]- =
418 et hwio-03/08dsur o- benzyl ester 34-134 PCT/EP03/03466
4-(1,1,4-Trioxo-1, 2, 5-thiadi azol i din- 2 Xl met hyl ) - benzoic acid o- [M1]- =
359 tolyl ester 34 135

4-(1,1,4-Trioxo-1,2,5-thiadi azolidin-2-yl nethyl)-benzoic acid 3- [M1 ] =
426 (carboxynet hyl - met hyl - am no) - 2, 2- di et hyl - propyl ester 34-136

4-(1, 1, 4-Bxampied- 1, 2, 5-t hi adi azChemlical Raryé net hyl ) - benzoi ¢ acwsl[mA&t 1] - = 345
phenyl ester—34- 137

4- (1, 1, 4- F-1@6x 0441.2,45Tioxd- habdiadidzdidin-2ylhypletng-bsrizdic bt 2oi ¢ adI-tf H427] M 1] = 464
i sobutyl car barroilfiﬂut)"ﬁmé'ﬁwé’ﬁﬂzll%%t hyl ester 34-138

4- (1,1, 4- Trloxo 1 2, 5-thi adi azol i di n- 2- %Zglcggcril%mc a[%/hd] [Ml] = 409

ht hal 4 to rTr d_l_gglldm-Z ylmethyl) -b
&aRI- Di ?sgbutyl ?:7('&"1 Tetgéﬁbﬂ”@fg%mi 2,5-thi adi azol i di n-2-yl nethyl)- [MH + =
382 b
{4 (4 ?22?1\4(93_? ggﬁ;%lgl ﬁ;y I%éaglazollldm d2 H)nbetrm] be?zf?IcI%c'dlozenzo%] 11|\7/I+H] + = 397

pi perazin-1-yl}-acetiC acl d VWO 03/ 082841 PCT/ EPO3/ 03466 -86 Exampl e
Cheni cal $an® MB.[§-(g-méthyl-Bdtyd-thiophen-2-yimethyl]-1,1-dioxo-1,2,5- H =315
4- (1,1, 4- Tr i oxo4Had&zblidinkg-er@di azol i di n- 2-yl met hyl ) - benzoi ¢ aC| [M1]'= 395
napht hal en- 2-yl ester 34-142

5-[4- (1, 134370 | $lipA-[11, DAFriotidoalid. athirdiadpliinz2-yhimetyinenyoyll] M- 1]IM-1 <488

benzoyl oxyrret hylofllmﬁh!(ﬂb?f@ﬁ'éﬁ?dcar boxylic acid isobutyl ester 34 143

4-(1,1,4-7 di | i din-2- 1)-b M =
40% car b%l%of(?f?(’?dﬁ%% Iaylrrgé'&qgﬂelnggﬂérd'%ﬁ 11914%)5 [eZZ(()IAfCBg[CIUI :ﬁl E)er a]Z| ne- 1
- car bonyl) benzyl ?Oxo- 1, 2, 5- [M1 ]- 427 thiadiazolidin-3-one
34- 145 4- 4 b i_cgcid 5-(3-
TOTCIS iy ‘ﬁz.?.?;,:é;g% oo ARk o B 23 Al

4- (1 1, 4- Trloxo 1, 2, 5-thi adi azol i di n-2-yl et hyl ) - benzoic acid 5- [M1 ]- =

498 benzyA-cmr bam),yJ4=Ttribid:pﬂsmﬁa2ﬁayblmmwhetaﬁ;-an&xacnepI e 35 [M-1T =409
1, 1- Di ox0- 5- phengphitbjed; 15dmdéthydstazol | di n- 3- one sodiumsalt O

34-114  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4- [M-1] = 404
nitro-benzyl ester

34-115  (4-{2-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)- [M+H]" = 432
benzoylamino]-ethyl}-phenyl)-acetic acid

34-116  5-[5-(4-Methyl-pentanoyl)-thiophen-2-ylmethyl]-1,1-dioxo-1,2,5- [M-1] = 329
thiadiazolidin-3-one

34-117  5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yImethyl)-thiophene-2- [M-1] =275
carboxylic acid

34-118  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yImethyl)-benzoic acid 3- [M-1] = 404
nitro-benzyl ester

34-119  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 3- M-1] =412
(carboxymethyl-amino)-2,2-dimethyl-propyl ester

34-120 5-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)- [M-11 =409
benzoyloxymethyl]-thiophene-2-carboxylic acid

34-121  5-[4-(4-Benzyl-piperazin-1-ylmethyl)-benzyl]-1,1-dioxo-1,2,5- [M-1] = 413
thiadiazolidin-3-one

34-122  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] = 435
biphenyl-4-ylmethyl ester

34-123  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 4- [M-1] = 416
acetylamino-benzyl ester



\\ 0 Na+ -N--\ - N O A N-sul fanoyl at ed- N- phenyl gl yci ne ethyl ester A
sol ution N-phenylglycine ethyl ester (1.0 g, 5.58 nmmol) and TEA (1.69 g,
16.7 rmowp o3es2eeCN, 3nl is added dropwise to a freshly prepapesiosies ution
of sulfanoyl chloride (5.58 mmmol) in MeCN (5nL) over 20 min. The m xture
is stirred at roomtenperature (RT) f8P-16 h. The solvent is evaporated
and the residue is partitioned between Et OAc and water. The organic |ayer
is dried over anhydrous sodium sul fate (Na2SO4) and evaporated. The

resi due iexdm@eh chromat ogr aph@uemicasNarh€a gel using 30% - pmE@RzEt OAC i n
hexanes as—eldent—to—affordtheN-sultarpylated—N-phemghyret-re—ethyl

ester as aaya4 | a1 3a-Tridxo-1,RI6AhigdiazolidhbS-ylimBthyl)-benzoic acid 2- [M-1] = 449

1, 1- Di oxo0- 5- pherbghzylthehzyb estéri adi azolidin-3-one sodiumsalt A solution of the
title A conpound, N-sulfamoyl-N-phenylglycine ethyl ester (23 ng, 0.089
mol ) in B#-tPP i 4-(datriow- Wﬁﬁh'id'ﬂo%m%&ﬂ‘@‘hg%a?ﬂ}ﬁ'f’ RYdPoxi delM- '3 0.089 ni,

0.089 mmol) andykP ‘?ﬁzﬂﬁﬁff" is stirred at RT for 3 h. The mixture is

evapor at e dry
1, 1-di OXOQ%HQ% @fig ') 'th a(gmcgpdmdl H‘"@thghgenzg'af’\ﬂ?nzsal t %1] W te solid:
[M1]-= 211. CT/'EP03/ 03466 -87- Exanpl e 36

5-(2, 4-Di gty ppphs N n%ndihlﬂ?h -N Kbn@Akkh in@infi- 3- onepy- Ss N\
/[ NH2 O H2N Aph%ﬁbi%aﬂ]- Theshid g,)yé”ﬂ[% [gch) g 4ﬂ§r?ér¥et hg{wbenzyl gm{‘jﬂz‘G yci ne
met hyl ester-N-sulfonic acid 2, 4-di net hoxybenzyl am de (14.9 g, 47.0 nmol),
IS prepar em281al4e(g,ousTr'yaxd-02,5hla'adiémm1raz-umthw-b@eduae‘das despr-i]best 7by Ducry,
L.; Reinelt, S. carbsgirethyl-bepzyl efprederi ch, F. Hel vetica Chim ca. Acta. 1999,
82, 2432-47, and is dissolved in 100 nL of 1,4-dioxane, then 94 n_L of 1 N
aqueous ‘t]l?%ol“dﬂﬂ?‘n 'i°§° b@»éé‘éiad@?\f’!c@}’z yIvethh-brizeis acid fhe ' 1, M-Hio&'8ne i s
evaporated in vIEWY-S3HEPEMY S8Fmi ni ng aqueous solution is extracted with

diethyl eyhes, The a0HBRUR QLB 3RSk Lhsd Wd k1 N piteops HO

sol ution fluoro-2-trifluoromethyl-benzyl ester
34-131  4-[5-(2,4-Dimethoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2- [M-1] =643
ylmethyl]-benzoic acid 4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
benzyl ester
34-132  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4- [M-1] = 493

(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-benzyl ester

34-133  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 5- - [M-1] =418
methyl-2-nitro-benzyl ester

34-134  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid o- [M-1} = 359
tolyl ester

34-135 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid 3- [M-1] = 426
(carboxymethyl-methyl-amino)-2,2-dimethyl-propy! ester

34-136  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid [M-1] =345
phenyl ester

34-137  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 5- [M-1] = 464
isobutylcarbamoyl-thiophen-2-yimethyl ester

34-138  4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid [M-1] = 409
naphthalen-2-ylmethyl ester

34-139  N,N-Diisobutyl-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)- [M+H]* = 382
benzamide

34-140  {4-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoyl]- [M+H]" = 397

piperazin-1-yl}-acetic acid



extracted with EtOAc two tinmes. The organic layer is dried over anhydrous
magnesi um sulfate (MJSO4), filtered and evaporated to dryness giving
gl yci ne- N\weuwBfsasikc aci d 2, 4- di met hoxybenzyl am de: [M 1 ] PETAP83/0B66
2- (2, 4- D net hoxybenzyl ) -1, 1-di oxo-1, 2, 5-thi adi azol i di n-3-one The title A
conpound, glycine-N-sul fonic acid 2, 4-80met hoxybenzyl amide (14.3 g, 47.0
nmml ) is dissolved in 300 nL of THF, then hydroxybenzotriazole (HOBt, 7.20
g, 47.0 mol) is added as a solid and stirred until dissolved. EDClI (9.01
g, 47.0 nmeEmdmples added as a s@hemhicahNaméirred for 10 min, ksfheyed by the
addi t i on -e—FEAA{F+20—++—5t—F+rot—Fhe—reaect+on—+s—sti+r+red—For—16 h,
t hen evapsésased 4nderTroac-u2,5-thiadiazolidin-Lhylnethyl)panzbictacidned befwwtien3ds N aqueous
HCl sol uti on andaphtaden-2-Yllesteor gani ¢ | ayer is dried over anhydrous MSO4
and concentrated to give an oil which solidified on standing. This is
di ssol ved 34 otS-[41. 6"%1?1'?_@- iazpfidiprday P‘é{ﬁoged on sili c&gaa%th 40%
Et OAC in hex anesbep@ylgwry -§1_| ?Qﬁ-z-carboxyhca id isobutyl ester
o\ ot POXYREREY ! bl R0 2l 8 A HbiboR 88. 25 Ay L fog®O! 1 &
2- (2, 4- Di met hoxy Beagl e 2y me ¢l ohenyl ) - 1, 1- di oxo- 1, 2, 5-t hi adi azol i di
n-3-one  A4384 Uts@4-8bniberdAnea -Brifo PSRN, 1,1-dioxo-1,2,5- M-1] = 427
2-(2, 4-di net hoxymﬁmua:’.gtﬁ%e di oxo-1, 2, 5- ?ﬂi adi azol i di n- S-E)ne] (303 ny, 1.05
mmol) in dry 1,4-dioxane (5 m-) is treated with Cs2C8 (342 ny, 1.05
mol ). 1 3FH4or a-(2,14-Trore-i RGbindiazobdin-2-9ihethyl)-bdnz0B aniBi(3- | siMatidedb7and t he
m xture is stirmbenvhproptany)dhiothgnB:-yiInEitfyl estdrvent i s evaporated and the
residue is partitioned between EtQAc and 1 N aqueous HClI. The organic
layer is dtitRi (g\‘/éﬂ'“a?f i Sahipgiszatigin-2-ypethylshezaicagdad. ThM-HestBue i s
chr omat ogr aphed P8AZYSRIPRRAY-IIGPhER P eWORSIe) 1009 Et OAc WD 03/ 082841
PCT/ EPO3/ 03466 -88 in hexanes as the eluent to afford
2- (2, 4-di net hoxybenzyl)-5-(2, 4-di nitrophenyl)-1, 1-di oxo-
1, 2, 5-tt§l‘éﬂl&ﬁ-@5i din-3-one as a yellowsolid: [M1 ]" = 451. D. 2-(2,4-Di
et hoxy Benpidxo-Sphénfi- 102 ShixenNdin-3-bnd s8R sait2, 5- t hi adi azol i di n-3- one
A mixture of thetitle C conpound,
2- (2, 4-di net hoxybenzyl ) -5-(2, 4-dini tcﬂ\o,gbenyl )-1, 1-
di oxo-1, 2, 5-t hi adi azol i di n- 3- on®a( 2005y, A4=42 mol) in 20 nL of MeOH Et CAc
(3:1) and 10% pal | adi um on carbon (10 w shaken under hydrogen
at nosphere at 40 psi for 1 h. Th&c aIy /s removed by filtration and
the solvents are evaporated to afford 2-(2, 4-
di met hoX®y- b&hsylfameylatedN-phgnyisiysinegthyl aster dj oxo- 1, 2, 5- t hi adi azol i di n- 3-on
e as a brown s T ,

A %ﬂytloqll\i bﬁ?@g&cmé&ﬁyl Ze%_r (1.0 9,5.58 mmal) and TEA (1.69 g, 16.7.

5-(2, 4- D am nopheny 0XO0- Iazo one l'ution of

t he titInemel) ndviglolindml s gdded -diopviseisre, iesiyprepared soltian ahsulleploginhlgride1, 1

'TgiA;)X& %Iggﬁirh&j ANMEEQI AL 6vr 90 Fnik 4 P& RrixtGre O st At rbSmerhpdrafird fRAML Of
for 16 h. The solvent is evaporated and the residue is partitioned between EtOAc and water.

The organic layer is dried over anhydrous sodium sulfate (Na,SO,) and evaporated. The
residue is flash chromatographed on silica gel using 30% — 50% EtOAc in hexanes as
eluent to afford the N-sulfamoylated-N-phenylglycine ethyl ester as a yellow solid: [M+1]" =
259,

B. 1,1-Dioxo-5-phenyl-1,2,5-thiadiazolidin-3-one sodium salt

A solution of the title A compound, N-sulfamoyl-N-phenylglycine ethyl ester (23 mg,
0.089 mmol) in EtOH is treated with 1N aqueous sodium hydroxide (NaOH, 0.089 mL, 0.089
mmol) and the mixture is stirred at RT for 3 h. The mixture is evaporated to dryness to
afford 1,1-dioxo-5-phenyl-1,2,5-thiadiazolidin-3-one sodium salt as a white solid: [M-1]" =
211.



(1:1) at RT for 16 h. The volatiles are evaporated and the residue is
stirred in 4 mL of MCNwater (1:1) for 20 min. The mxture is filtered
t hrough aw0.02/08284cr odi sc and the solvents are evapor at ed PCTHP03/eBbelue i s
triturated fromdiethylether (Et20) to give 5-(2,4-

di am nophenyl ) -1, 1-di oxo- 1, 2, 5-t hi adi aﬁ%l-i di n-3-one TFA salt as a brown
solid: [M1l]' = 243. Beispiel 2: Exanple 37

3-(1,1,4-Trioxo-1,2,5-thiadi azolidin-2-yl)benzoic acid nmethyl ester O- S

/0 / Higampe 860\ O A
3-[5-(2, 4-D net hoxybenzyl )-1,1,4-trioxo-1, 2, 5-thiadiazolidin-2-yl]benzoic
aci d nﬁt(ﬁﬁ'o@ﬂ'BPPW%%bﬂTQiﬂerﬁs%ﬁ&"'@i"ﬁf‘@'"h“@oﬂ%und in Exanpl e 36,

2- (2, 4-di net hoxybenzyl ) -1, 1-di oxoe_1, 2, 5-t hi adi azol i di n-3-one (115 ny, 4.02

mmol ) and 3- net hoxycar bonyl phen I‘Qérooni acid (145 ng, 8.04 mol) in
\'/'\'Kt/h\,g 1) acetate (110 ng, 6.03 nmol)

1,4-dioxane (5 mM-) is treated oe
and Cs2C (262 ng, 8.04 mmol). gzZmx\urg is &tirred at RT for 16 h and

the solvent is evaporated. Th€ residue/is partitioned between Et OAc and 1
N aqueous HO . The organic |layer is ®Nied over anhydrous Na2SO4 and

concent r,at ed,, The resldue is h _..chromat oqraphed on silica gel using 30%
Et OAC i rﬁ"he%é%%@*&és‘?'h%‘“éPﬁ@ré'l"ﬁma}’v’é‘y 9’["5)’?%'2',4% VO 03/ 082841

PCT/ EPO3/ 034 &fiycineBfethyl ester-N-sulfonic acid 2,4-dimethoxybenzylamide (14.9 g, 47.0 mmol),

et O Rg bt andighpenf o R lichardresprbDecins 38 Sbacibla By VbR HofeidS ™t 1!
3-(1, 1, &eciléri PX Didderich; . IHelwbtiea Thirflica- Aty 199082i2a32.a7 darithik Rigsowsd B 10D

321 b (2 Micli wiinsaym dneh, 5 T of Th aquegueNaO splutionisaddesio Afisr 129901 ¢
aci d ety ,4erdxahe isseviipbatedlinivacdo, Mndafe rdnidifihg &hdedub sbutiah is@&trﬁ@t]lcéd 16 h.
NEON viahh faimA ety Thoaaidys SPREomsAced Gt T GaHeRssiiGalonand 2 w

Acr odi sexipdtlle WA SI@AE o tH6s. 'Bsd 6rdanit Sayet [sl drieti dhvedariHya@muEnZdynasiumP0C to

: _ fés. 'R fyeinicTayek foldr . Slrfnatiums0C t
9 gi %&Ifaﬁ%?ﬁﬂ%bﬁiﬁlﬁ%& ’gr?@tggp%%gg 2 @é&s itind SeE N GonD acies Y1 ester

3- (1, 1, 4mldthexyBedzyfantidé:Tvali 2808.i di n- 2-yl ) -benzoic acid 0 i0

B. 2-(2,4-Dimethoxybenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

The title A compound, glycine-N-sulfonic acid 2,4-dimethoxybenzylamide (14.3 g,
47.0 mmol) is dissolved in 300 mL of THF, then hydroxybenzotriazole (HOBt, 7.20 g, 47.0
mmol) is added as a solid and stirred until dissolved. EDCI (9.01 g, 47.0 mmol) is added as
a solid and stirred for 10 min, followed by the addition of TEA (7.20 mL, 51.7 mmol). The
reaction is stirred for 16 h, then evaporated under vacuo. The residue is partitioned
between 1N aqueous HCI solution and EtOAc. The organic layer is dried over anhydrous
MgSO, and concentrated to give an oil which solidified on standing. This is dissolved in hot
EtOAc and flash chromatographed on silica gel with 40% EtOAc in hexanes to afford 2-(2,4-
dimethoxybenzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one as a white solid: [M-1] = 285.

C. 2-(2,4-Dimethoxybenzyl)-5-(2,4-dinitrophenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one
A solution of the title B compound, 2-(2,4-dimethoxybenzyl)-1,1-dioxo-1,2,5-
thiadiazolidin-3-one (303 mg, 1.05 mmol) in dry 1,4-dioxane (5 mL) is treated with Cs,COj3
(342 mg, 1.05 mmol). 1-Fluoro-2,4-dinitrobenzene (197 mg, 1.05 mmol) is added and the
mixture is stirred at RT for 16 h. The solvent is evaporated and the residue is partitioned
between EtOAc and 1N aqueous HCI. The organic layer is dried over anhydrous Na,SO,4

and concentrated. The residue is chromatographed on silica gel using 10% — 100% EtOAc



HNS\ N OOH O A solution of sodium hydroxide (105.4 ng, 2.64 mmol) in
water (2.54g) is added to a solution of the Exanple 37 title conpound,
3-(1, 1, 4-woioonsesdl 2, 5-t hi adi azol i di n-2-yl)-benzoic acid mermpos/emser (37.1
ng, 0.137 mol) in MeCH (5.48 nL). This is allowed to stir 13 h and then
neutralized by addition of 1 N aqueous88€l (2.64 nlL). The reaction m xture
Is | oaded onto a preparative reverse phase HPLC col um (YMC Conbi Prep Pro
C18, 50 x 20 mnm1.D., particle size S-5 mcron, 12 nM in tw equal

al i quot , I?é?(gngéé@%é!’ﬁerﬁ% aﬁdrmzngm élﬁeﬁloxgﬁéﬁy%t(zqfdlﬂiﬂ@pﬁer{ t13-Ei|oxo-

cont ai n| ng 0.1 % TFA: t hen 5.5
mn. Théd ﬁ@]'ﬁﬂl%ﬁo"@mQﬁﬁ@W"PW%d M-k £i48hs cont ai ni ng the product are
conbi ned and concentrated on a Savant Speedvac to yield

iPI( 1 Né F—I\/: Lﬂt{g%@ ﬂin?etﬁoi\}iieﬁgylf-éf{b'ﬂalﬂnﬁndﬁﬁaﬂﬁﬂ?%%x@f p&.-ffadladdlidif.apowder :
5- (4- AnPRenet hyl phenyl ) -1, 1 di oxo-1, 2,5-thi adi azolidin-3-one 0 O HN S; -

L T il s i o
f2- (1, 1digxq 255 thiadizzolidintd-ens (@001Mgl i4pd2myno))- ipradhpl lof MeOH/EtQAs (@: handy |

t | |
cotor (3Rt cebboh (106 i speicy U HECHRRERY dhmBrerd affd S T, |
MeCH (20be mata)yshlﬁdemmd ydfitrationtansishe golvents atghevaperated itaftond 242,440 nmin. The
reactiog n%e?ho%{y t{eg‘?;?)zégé)%‘?arﬁ B%H%yﬁ 1,1-HiBKE. 1%9@5&%}&?@9 -3oeds & BFU%ed

pressureto tro-pheny atetic at ester as a yellow
oil. solid: [M+1] = 393.

E. 5-(2,4-Diaminophenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

A solution of the title D compound, 2-(2,4-dimethoxybenzyl)-5-(2,4-diaminophenyl)-
1,1-dioxo-1,2,5-thiadiazolidin-3-one (40 mg, 0.10 mmol) is stirred in 4mL of TFA/ CH.Cl,
(1:1) at RT for 16 h. The volatiles are evaporated and the residue is stirred in 4 mL of
MeCN/water (1:1) for 20 min. The mixture is filtered through a 0.2 uM Acrodisc and the
solvents are evaporated. The residue is triturated from diethylether (Et,O) to give 5-(2,4-
diaminophenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one TFA salt as a brown solid: [M+1]* = 243.

Beispiel 2: Example 37

3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yl)benzoic acid methyl ester
o, 0
HNT N
o

o N\
0

A. 3-[5-(2,4-Dimethoxybenzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]benzoic acid
methyl ester

A solution of the title B compound in Example 36, 2-(2,4-dimethoxybenzyl)-1,1-dioxo-
1,2,5-thiadiazolidin-3-one (115 mg, 4.02 mmol) and 3-methoxycarbonyl phenylboronic acid
(145 mg, 8.04 mmol) in 1,4-dioxane (5 mL) is treated with copper(ll) acetate (110 mg, 6.03
mmol) and Cs,CO; (262 mg, 8.04 mmol). The mixture is stirred at RT for 16 h and the
solvent is evaporated. The residue is partitioned between EtOAc and 1N aqueous HCI. The
organic layer is dried over anhydrous Na,SO, and concentrated. The residue is flash
chromatographed on silica gel using 30% EtOAc in hexanes as the eluent to give 3-[5-(2,4-



B. (2-Am no-phenyl) acetic acid nethyl ester The title A compound,
(2-nitro-phenyl)-acetic acid nethyl ester (5.0 g, 25.6 nmmol) is dissolved
in MeOH (WD930828¥1in a Parr Bottle. It is purged with nitPog@EPp3/odren added
Pt02 (185 ng), then placed on a Parr Shaker under 50 to 55 psi of hydrogen
wi th shaking for 25.5 h. The reacti on8?s opened and filtered through
celite, and concentrated to yield (2-am no- phenyl) acetic acid nethyl
ester as an anber oil: [Mtl ]+ = 166. C.

[ 2- ('t - Bainoethogbboxy)- tre@Hyibxa h2Sothigquiezoldin-2adloenicacid muthyh gsteead &clebhe
title B qo[m)wfi é;sam' no- phenyl ) acetic acid nethyl ester (4.2 g, 25.4
nmol ) i § 8l ved™T'n DMF (30 nlL). Powdered potassium carbonate (8.78 g,
63.5 rrm)l) and t-butyl bronpacetate (4.12 nli, 27.9 mmol) are added and the
reacti oB.i s341j1;4-Trioxd-112)Sthiatiazplidiat2iylihdnzoicldcid mettyl éster at 50C for 1 h.

200 ey conty seutlionee sl A pdRbind, AT AR GaBEh RIS T At hen
brine (lfﬁéblano)ldmeﬂ-ylﬁrénwelamanlhlatdyl@stérMgﬁ@édlrh ElnhleofeTF/HGHiZClQronﬂBMtrmtﬂﬂ to

a1 Foa” B RO A B svanaigtef spf i iesidi r s A BLRzaRBrated o o

10: 90 (BoOfa. MR adiirelio fidéred through a (2 puMiArodisocaid evapoeest. ariy ﬂégldﬂé‘i)ﬁUCt

are conbine nd evaporated. to yiel 2- (t-butoxy- . L

car bonyl" H’é'iafﬁ?’laf-r%fﬂi a %ﬂ‘? 19 g'é(é Kl 3 "{535060'6&’?1‘}1?'X‘@g%ﬁ'”a%y'bbe@%'ﬁ?c'gnber

oi | 1 [ Mietliytester89a pii SOBA:QRRBAL 28T/ EPO3/ 03466 -91 D.

N- (t - But oxycar bonyl - sul fanmoyl ) - N-[ 2- ( met hoxycar bonyl net hyl ) - phenyl ] - gl yci ne
t- butyl ester Iorosulfonyl i socyanate (1.42 nL, 16.4 mmol) is added to
CH2Cl 2 Eé@ﬂi—?— in adry flask under argon balloon, and cooled with
stirring in an |ce/salt/vvater bath. t-Butanol (1.57 nlL, 16.4 mml) is
added tgq_ 4R : 'c alnlngthe cooling for 1 h.
Then a
but oxycar bonyl net hyl - am no) - phenycb\j gcetlc acid nethyl ester (3.84 g, 13.7
mmol ) and TEA (5.7 nL, 41.1 mmo| 6fi cHee (90 nmL) is rapidly cannul ated
into this above rrentloned stirr ol ution. During 18 h the
reaction slowy warnms to RT, th NCent g i
Et OAc and 0.5N aqueous HCl (29 50 nl). The @yganic solution is washed
with brine (25 nmL), dried over anhydrous SO4| filtered and concentrat ed.
The resulting residue is chronmatographed oh a 110 g silica gel Redi Sep

E:E scoz | EC ) Addolinion \of *stUu&mCB‘Qdmaiﬂbm@BﬂmgthGMgbl)ngfe; gaQs@g) is added to ah
t C X m I N ne mn fthen to
56: 50° oaah i ot EXEiR il copmPURN g T daaEs 1 3 astazol Sy 2 R Pesakor at eq
tN?( ?u \éeaad nmuhyl whsice texm mg$ oaad infitgol) i Me(quB 488U Mhisdg arsvéddtolstieh 8l h and

- bu

et hos D Ao B A Bip s Hel (2.6 Therrarction iy isdoadsg

[ M 1] ' =o#Aid 4 preparative reverse phase HPLC column (YMC CombiPrep Pro C18, 50 x 20 mm 1.D.,
particle size S-5 micron, 12 nM) in two equal aliquots and eluted at 30 mL/min with a
gradient of 100:0 (water containing 0.1% TFA: MeCN) for 0 min to 2.5 min, then to 10:90 at
5.5 min. Then held at 10:90 until 7 min. Fractions containing the product are combined and

concentrated on a Savant Speedvac to yield 3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-benzoic
acid as a white powder: API-Ms [M-H] = 255.09.

Example 39
5-(4-Aminomethylphenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

O\\ 0

HN /S
)\/N
NH

(0] 2



E. N-Sul fanoyl - N-[ 2- (net hoxycar bonyl net hyl ) - phenyl] glycine The title D
conpound, N-(t-butoxycarbonyl -sul fanoyl)-N[2-( et hoxycarbonyl -

met hyl ) - pWweroglop2sgl yci ne t-butyl ester (1.87 g, 4.07 mmol) PCI/EN0S8Bbkved i n a
m xture of TFA (35 nl) and CH2Cl 2 (35 rrL) and stirred for 30 mn. The
reaction is concentrated in vacuo, theRO-triturated with di ethyl ether to
yi el d N-sul fanmoyl - N-[ 2- ( met hoxycar bonyl net hyl ) - phenyl ] gl ycine as a cl ear
glass. F. [2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yi)-phenyl]-acetic acid

net hyl ester Theaitibedinpodhd .mpeaméceanﬁaﬁ@gdmly 16 EXdmpred: M- adgded as solid to
a solution of the title E conpound,

N-sul fa | - N- (met hoxycar bonyl net hyl ) - phenyl] glycine (112 ng, 0.37

nmol ) gﬁéﬂﬂﬁgké m.). After 65 h, the solvent is renoved by evaporation.
The residue is taken up in EtOAc and washed with 1 N aqueous HCl followed
by brines_Thg. wy, filtered and
concent ther to yield
[2-(1,1, 4- trioxo- 1, 2, 5-thiadiazolidi -phenyl ] -acetic acid nethyl

ester as a white foanl [M1 ]° aég 3/ 082841 PCT/ EP03/ 03466 -92-
Exanpl e 41 F2-(1,1, 4-Trioxo-1, 2 57 i di n-2-Vi)-phenyll-acetic acid
0O /OH NN O COCH A sol ution of N aqueo NaCH (2.0 m., 4.0 nmol) is added
to a solution of the title conp of Exanpl e 40,
[2-(1,1,4-trioxo-1,2,5-thiadiazglidin-2-ybpagfienyl]-acetic acid nethyl
ester (57 ng, 0.20 nmmol) in MeOH (2.0 nmL). The reaction is stirred for 3 h,
then neut r g-Niteo-phgnyijidcéticoacidiméhybesteous HC (2.0 m_) The mixture is
concentrat ed nt S

S |
triturated vvi(é)ﬁ"ta@ EW%"\{' TPy e"i‘cé(g%g)n#Q h@ Cyf']mcl' 'gtdéggv&g(g{? 895{}298%‘ GWe a
yel | ow ${giigds |sTHmb®|eJd3h|d>ugls tevatlition far T0-mivat Tie reaatiteds etivied Gappetiddrarsi,i ve

reverse, phase HPL YMC Conbi Pre 0.C18, 50 x 20 mm1.D.

bar £ oF el Spoattiated fhds TecuS S pIovaHE IRl Ao Bhe R th MeGYias e of
90: 10 (@sk yddwail. in water: MeCN) to 10:90 over 5 min. Then held at 10:90
until 7 m' n. Fractions containing product are conbi ned and concentrated on

a Savan ac t 0XO0-
1,2,5-t fﬁm'i‘& ﬁueéy@Pc}et[ﬁ,l%é{émétgxt?s‘tgr acid as a white solid: [M1]- =
269. Exarrpl ema title A compound (2 -nitro-phenyl)-acetic acid methyl ester (5.0 g, 25.6 mmol) is

S al(t2 4 B‘ssol flglyl\ﬁg(gﬂ% 25 mL}m I9arr BL)ttI’e "It |Ltpnlrgae IV\?l't Orlltlrodderr]\ g‘ne?\na%dgg tPaSSI Hm

(185 mg), then placed on a Parr Shaker under 50 to 55 psi of hydrogen with shaking for 25.5
h. The reaction is opened and filtered through celite, and concentrated to yield (2-amino-
phenyl) acetic acid methyl ester as an amber oil: [M+1]* = 166.

C. [2-(t-Butoxycarbonylmethyl-amino)-phenyl]-acetic acid methyl ester

The title B compound, (2-amino-phenyl) acetic acid methyl ester (4.2 g, 25.4 mmol) is
dissolved in DMF (30 mL). Powdered potassium carbonate (8.78 g, 63.5 mmol) and t-butyl
bromoacetate (4.12 mL, 27.9 mmol) are added and the reaction is stirred at room
temperature for 18 h and then at 50°C for 1 h. The reaction is diluted with water (300 mL)
and extracted with EtOAc (2 x 200 mL). Combined EtOAc layers are washed with water (2 x
100 mL) then brine (100 mL), dried over anhydrous MgSQO,, filtered and concentrated to give
a viscous brown oil. This residue is chromatographed on a 110 g silica gel RediSep (Isco
Inc.) column with a 30 mL/min gradient elution of 10:90 (EtOAc:hexane) to 25:75 over 30
min. Fractions containing product are combined and evaporated to yield [2-(t-butoxy-
carbonylmethyl-amino)-phenyl]-acetic acid methyl ester as a clear amber oil: [M+1]" = 280.



I 0 Ov K+ -NHS\\ / N" 0 MO A (2,4-D nethoxyphenyl am no)-acetic acid
nmet hyl ester To a m xture of 1.53 g (10 mmol) of 2, 4-di net hoxyaniline and
2.76 g (280mswBIs4nf potassi um carbonate in 10 nL of DVF aca/rrdsiesieéd. 53 ¢
(10 mmol ) of methyl bronpacetate. The mixture is stirred at 60C for 3 h,
then allowed to cool to RT. The nmixtur@rs poured into water and extracted
with Et OAc. The organi c phase is washed with water, brine and dried over
anhydrous Na2SO4. The solvent is renoved under reduced pressure and the

residue p,s N-(HBUBKREFBEHMASUtRaUY] )L mMetifoxybarbonymiéth W§l)-glycine t-
(2, 4-di net hOXéphenyl am no) - ace{“}f:j')g?ji@dt ?ret r’fg estgr asygrfmgl ?I]'gl-{cl{I'I‘\?R
(CDCl 3) by '(d, J =220, 1 H, 6.41 - 6.38 (m 2H), 3.91 (s, 2H), 3.84

(51,20 3. TerfSosibhyisdeyale 4 hi, 40 0AALUITICHRID AN &gster

N (t - But oxycar bonyl su di net hoxyphenyl ) gl yci ne rret
To a solflask erdesrrgonbaligon, @ndgomlthh@mrrml@ﬁamqaétfwﬁrter %byaﬁataeo (ﬂ 570 nL

of CH2Cig 118 4 Iﬂﬁ%sf#s Qadw%ws @mﬁ%#&ﬁ@&.r% vﬁ% rﬁan&aﬁnﬁb&h@mbnng%r { nhout anol

in 2 nm of CH2CI2. The solution is stirred hen a
sol ut i off hgp agottign 9’5""8 tifen§l 90rm0qnﬁe[2t(|t@u@xwarwmhﬂ ammo) phenyl] -acetic

(2, 4-di %hhﬁé‘t@%@f&@h pois AGHHhbIT aa&rrémsbm 48.8{ Rim ml CH 1,996 Hgge, mol )

of TEA in 2 1s adde d dropw se. The m xture is'stirr
for 90 rmamidly caanvlatogirethisphayepgniioned piiresk g@@ie@sgnm Pyring 1&hithev er

anhydr oygadier %nmn{sf}s pﬁokn@?monbémraﬁ NEBarifSIRId BeRIMGEEITN The

residual oil is purified r omat ogr ap using 10% EtQAc I n 2Cl'2 as
t he el u&ayequs f@wa X0l {f@@ream!%wvasm&bw yitiyb(ine L5k dries pver
Fgenw ) %'anrS& ME)S@Y'flIt@%eeEnd%n@ekﬁt@té'd( 'M’?é xleQMYtn% I('eSIdue:]% %rr(a%&lz)ﬁhe% ofy 7
3.82 (s@ 139)9 sitigagrp! RediSgpiyIsca Iney) qowmrBwh aﬁomJ(rgn Q@H)en’t pivtian 0101913 c

N- Sul f af(@ﬁdkc“ﬁe%né ¢ bo%tdwexy@hﬁ’myﬁa.ﬁtbme? '&?B('Sﬂ?b Iy 15er§rn%?r$to%6 56 b eOf 1.7

g (4.2 Mol ) of the title ound ut oxycar

S uI f anoyMiy.-- Qormmnm"h@mmhéwp)cgmp@ﬁﬁ@nﬁ@n/mqra@gtt@glverangmmhl@f on
TFA CH2GRdind il h h5g$1 va%aum@é#n@a to?[eléw t%gtdriyeész}r% @Esagwﬁgrg (g;[svr enoved under

reduced pressure. I s adde ent is
r enoved (mﬁth@xyqa&mulawtwwmyu;glmé Hbatyliestenas @white doany (M Tli ed5hy
chr omat ogr aphy using 10% Et OAc in CH2Cl 2 as the eluant to afford

N-sul f ay| N-Sulfamoyl-N-[2-(methoxycarbonylmethyl)-phenyl] glycine
The title D compound, N-(t-butoxycarbonyl-sulfamoyl)-N-[2-(methoxycarbonyl-
methyl)-phenyl]-glycine t-butyl ester (1.87 g, 4.07 mmol) is dissolved in a mixture of TFA (35
mL) and CHCl, (35 mL) and stirred for 30 min. The reaction is concentrated in vacuo, then
triturated with diethyl ether to yield N-sulfamoyl-N-[2-(methoxycarbonylmethyl)-phenyl]
glycine as a clear glass.

F. [2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-acetic acid methyl ester

Carbonyl diimidazole (60 mg, 0.37 mmol) is added as solid to a solution of the title E
compound, N-sulfamoyl-N-[2-(methoxycarbonylmethyl)-phenyl] glycine (112 mg, 0.37 mmol)
in THF (5 mL). After 65 h, the solvent is removed by evaporation. The residue is taken up in
EtOAc and washed with 1N aqueous HCI followed by brine. The organic solution is dried
over anhydrous MgSQO,, filtered and concentrated. This residue is then evaporated from
diethyl ether to yield [2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl}-acetic acid methyl ester
as a white foam: [M-1] = 283.



N- (2, 4-di net hoxyphenyl ) gl yci ne nethyl ester as an oil which crystallizes on
standing: nmp = 100-103C, 'H NWR (CDC13) 8 7.50 (d, J =8.09, 1 H, 6.51 -
6.44 (m WH)03/042898 (br s, 2H), 3.84 (s, 3H), 3.81 (s, 3HPCTAEPISO{s¢ 3H).

D. 5-(2,4-D net hoxyphenyl) 1, 1-dioxo-[1, 2, 5] thiadi azol i di n-3-one potassi um
salt To a solution of 980 ng (3.22 rmﬁ?) of the title C conpound,

N-sul fanmoyl - N- (2, 4- di nmet hoxyphenyl)glycine nethyl ester in 15 nL of THF
are added dropwise 3.0 nL of a 1.OM solution of potassiumt-butoxide in
THE. Th(ExHLn? elge is stirred at RT for 4 h. The resulting precipitate is
filtered and washed with THF. The soild is dried in vacuo to give 5-(2,4-
di nmet hoxyphenyl) 1, 1 di oxo- [1 2, 5]th| adl azolidin-3-one potassiumsalt as a
white sd2-{11.46% .8 Bethiadin2giidin-p iyllcacetiescidi, J = 8.66, 1 H), 6.57
(d, J = 2.64, 1H) 6.47 (dd, J = 866 301 1H) 3.91 (s, 2H), 3.75 (s,
3H), 3.74 (s, 3H); [M1]' = 271, Awl. d for CIOHL I N205SK + 0.3 H20
C, 38.04; H 3.70; N, 8.87; Foun \\g// 37 H 3.42; N, 8.49. WD 03/082841
PCT/ EP03/ 03466 -94- Exanple 434 >
N-Benzyl - 2-[3-nethyl -4-(1, 1, 4-tripxof[ 1, 2, 5] t hi adi azol i di

n-2-yl)-phenoxy] -acetamde 0 O 11 054 HNC\ O A

(3-Met hyl -4-ni trophenoxy) -aceti cQacid t- bulCQOHester A mxture of 1.53 g (10

| f 3-nmet hyl.-4-nj h but tt

Tha 2. 96 o (Bl o7 sN SRPSRNanr @Ryt € ol b fireio BrbuoroC gy o
RT for Z2odpold G‘rEﬁamp@edcmclzi(md ,A-triexoi ,Qtﬂdt‘rﬂdve&oﬁadih-lza,g)t Wg%]%betlﬁt@:]\tdand t he
organi c e s Wi i over. an r ous
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3- net - { t t t ter
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( 32 3H) illtrla'aefhg elaporat@tto gt a yellGalsokt. f This S1dBddbRSATN SmiSWaté? loatled 6néla N,
5.24; Foun

58.04: H . N, 5. B.. .
Cu e BT R st e HELE: ptmg (OME GebPrenRie,C18. B8 20BR 1R 2. 35 g
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Example 42
5-(2,4-Dimethoxyphenyl)-1,1-dioxo-[1,2,5]thiadiazolidin-3-one potassium salt

pd

\\/
K+ N/S

)\/

A. (2,4-Dimethoxyphenylamino)-acetic acid methyl ester

OMe

To a mixture of 1.53 g (10 mmol) of 2,4-dimethoxyaniline and 2.76 g (20 mmol) of
potassium carbonate in 10 mL of DMF are added 1.53 g (10 mmol) of methyl bromoacetate.
The mixture is stirred at 60°C for 3 h, then allowed to cool to RT. The mixture is poured into
water and extracted with EtOAc. The organic phase is washed with water, brine and dried
over anhydrous Na,SQO,. The solvent is removed under reduced pressure and the residue is
chromatographed using CH,Cl, as the eluant to give (2,4-dimethoxyphenylamino)-acetic acid
methyl ester as an oil: "H-NMR (CDCl;)  6.46 (d, J = 2.20, 1H), 6.41 - 6.38 (m, 2H), 3.91 (s,
2H), 3.84 (s, 3H), 3.77 (s, 3H), 3.75 (s, 3H).



C. (4-t-Butoxycarbonyl met hoxy-2-net hyl phenyl am no) -acetic acid nethyl ester
To a mxture of 2.1 g (8.9 mmwl) of the title B conpound, (4-am no-3-

met hyl phewoxppszmaeetic acid t-butyl ester and 2.44 g (17.7 POTHPD3/03466

pot assi um carbonate in 8 nL of DMF are added 1.76 g (11.5 mmol ) of nethyl
bromoacetate. The mixture is stirred a®3-60C for 1 h then allowed to cool
to AT. The m xture is poured into water and extracted with EtQAc. The
organi ¢ phase is washed with water and brine, and dried over anhydrous

Na2SO4. Blhe Ns(B@tokydarboRIBHEEMY 2 £diméro ly2iife indthyl @stciue i s
chr omat ogr ap alc-j u5|¥1 %Ic-;gycljlﬁz as Vﬂma uant toﬁgf orng% o

(4-1 - but al(()szc Pﬂ%ﬁ?} A x| %‘8 %W'Wé’?ﬁr%ﬂgﬁg'éﬁ@q%e Hbmjm#é’;f- ﬁ&Hszﬁ er
as an Oiddd @ampmerw&@ ioM df gamﬁggméﬁ%dla of tButtnbyihatA oPCP?GIQt he HNMR
CDCl) 8 76, -

S o1(5, Soljon s stiyegat R ipr 4%inys trep, 4 shiylonsol 43 645 oMol oisredibdoaal

PCT/ EPOZ0hp668d, 295dnlﬁethoxyphenylammo) acetlc acid methyl ester and1.2g (11.9 mmol) of

N-(t- Bu%li carboo}: Hpé c}/ 4-t- utoi;%/car onyl met_ hoxy- 2-

phenyl a %}1 WkichEHaek 12 d@étdéqur%ﬁ al ROMRYrg fs %}Fref at RTgfof 8021'%’6?') of

chl or os Wafsﬁé’d'l/vlth mwa%b%rgbu iolsha¥b .@anééﬂ%lr annaa_'jro@dd@ojra%%é §o|6en°t@é ution

of 610 rr%?]g tanol in he sol ution
stirred "gnoyed tr'mern%iur%?% Prespg- d hgd?ﬂw%ﬁ" !ﬁpl{t'f'% by chomategiaphy wing Hé/ot itle

C conpo@idAc (rCH;Cl uéméy&@errm \/érmt B YuRARBH]-ROdinRARA, S aci d
met hy| ester andzlp 10. i (h )E(%C rg T BW 2C12 F? added

dr opwi sé’he"m)@')??l%tfn?t@)%l%teétaﬁrartb'ﬁké(?"qwro'f ot- W'ﬁ (Cpﬁth 7 REdHed= % tSh Thht er .
The or garnfgc(sphﬁﬁ% g1s. 6'1’16 6F, 2YCh s8NHYE Ry Ss, g??s;@fa) P86l @ 2 *gg)tam,s

renoved under reduced pressure. The residu i's pur|
chr omat dei3gh§H: Mg =1 Et OAc in CH2Cl 2 as the el uant to gi ve
N-(t-butoxycarbonyl sul fanoyl) - N-(4-t-butoxycarbonyl -

et hoxy 67 TR SubgRBANATIRNGL din€Hicthyldii@n Oi |1 ' H NWR (CDOI3)
8 (q, 2H), 4.49 (s,

ﬁl_l-i)S ? 73’ (sA s’x‘:lﬂ)t;oanfSQ’Q&Zgirbol)dftHﬁuﬂéB coﬁid))unc[ M»Ot butoxycatBdnylE. g
ui f ano car bo t 0 acetic aci
A sol ut i%%a%?y')é@dé’gg‘} , @pPﬁBY 3/9'3631* 'ﬁ%t%%'ll %'rbgw tfpr‘ﬁgspl CATHIN
N—l(]'E- butsmxgttatrlb'blfr;fllfO min. The solver|1t is removed under reduce;]d pressure. CH2CI2 is added .
sul f ano t ar honyl net en m no ci.ne net
est er |X %’eﬁﬁgéﬁ a#ﬁ'ﬁ@é@&? (AmMeye ‘?déf fqdma érteg ?ﬁﬁeéﬁﬁ y‘-""'I"w“'le sol vgnt
[ sI renowednaumeashrgmdwgmimy pgegsomeadll&ﬁimzcg asdnediubint tb Rfforeistifgmand t he
sol vent ed under. reduce essure
N st 1 anle A Rt ghare e RUEE 5T areh Bhth Retalpes pa sianginge i aci
?E a st ilogyostg;t'a- r\wnigl(dt)(:l3 5N (( dDNEQGGd?)wﬁZ%s%g(dzi 4(m(] gﬂ)&d%(brﬁ; kl)i)227881
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{1 [4 (Benzyl car banoyl net hoxy) - 2- net hyl phenyl ] - sui f anoyl } - acetic acid
methyl D. 5-(2,4-Dimethoxyphenyl)-1,1-dioxo-[1,2,5]thiadiazolidin-3-one potassium salt

To a solution of 980 mg (3.22 mmol) of the title C compound, N-sulfamoyl-N-(2,4-
dimethoxyphenyl)glycine methyl ester in 15 mL of THF are added dropwise 3.0 mL of a 1.0M
solution of potassium t-butoxide in THF. The mixture is stirred at RT for 4 h. The resulting
precipitate is filtered and washed with THF. The soild is dried in vacuo to give 5-(2,4-
dimethoxyphenyl)-1,1-dioxo-[1,2,5]thiadiazolidin-3-one potassium salt as a white solid: mp >
260°C; 'H-NMR (DMSO-d;)  7.34 (d, J = 8.66, 1H), 6.57 (d, J = 2.64, 1H), 6.47 (dd, J =
8.66, 3.01, 1H), 3.91 (s, 2H), 3.75 (s, 3H), 3.74 (s, 3H); [M-1] = 271; Anal. Calcd for
C10H11N20OsSK + 0.3 H,0 C, 38.04; H, 3.70; N, 8.87; Found C, 37.93; H, 3.42; N, 8.49.



ester To a solution of 406 ng (1.22 mml) of the title E conpound,

N-sul fanmoyl - N- (4- (et hoxycar bonyl nmet hyl am no) - 3- net hyl phenoxy-acetic acid,
234 ng (IwdPd3msmsh) of EDCI and 167 ng (1.22 mol) of HOAWPCIEPY3/md460©f DVF
are added 131 ng (1.22 nmmol) of benzylam ne. The m xture is stirred at RT
for 18 h, then EtOAc is added. The org®hic nixture is washed with aqueous
10% NaHCCBr 1 N aqueous HClI, water and brine. The organic solution is

dri ed over anhydrous Na2804, and the solvent is renoved under reduced
pressur Examipte 48si dual oil is chromatographed using 15% Et OAc in CH2Cl 2

t hen 50% Et OAc _ i.n 2CI s, the el ua

(1] 4 DLz B e i osora Alingedaghildie ArApogr et o

nmet hyl ester asafoam "H-NWR (CDCI3) 8 7.53 (d, J =8.46, 1 H, 7.39 -
7.25 (m WD 03/082841 PCT/EP@{§9¢83466 -96 5H), 6.82 (d, J 2.94, 1 H,
6.72 (dd, J = 11.39, 2.94 ~ /‘Z% 455(d J 5.88, 2H),
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B. (4-Amino-3-methylphenoxy)-acetic acid t-butyl ester

A solution of 2.35 g (8.8 mmol) of the title A compound, (3-methyl-4-nitrophenoxy)-
acetic acid t-butyl ester in 40 mL of EtOH is hydrogenated at 45 psi for 18 h in the presence
of 10% Pd/C. The catalyst is removed by filtration through Celite and the filtrate is
concentrated to give (4-amino-3-methylphenoxy)-acetic acid t-butyl ester as an oil: '"H-NMR
(CDCl3) 8 6.68 (br s, 1H), 6.61 (s, 2H), 4.43 (s, 2H), 2.15 (s, 3H), 1.48 (s, 9H); [M+1]" = 238.

C. (4-t-Butoxycarbonylmethoxy-2-methylphenylamino)-acetic acid methyl ester

To a mixture of 2.1 g (8.9 mmol) of the title B compound, (4-amino-3-
methylphenoxy)-acetic acid t-butyl ester and 2.44 g (17.7 mmol) of potassium carbonate in 8
mL of DMF are added 1.76 g (11.5 mmol) of methyl bromoacetate. The mixture is stirred at
60°C for 1 h, then allowed to cool to RT. The mixture is poured into water and extracted with
EtOAc. The organic phase is washed with water and brine, and dried over anhydrous
Na,SO,4. The solvent is removed under reduced pressure and the residue is
chromatographed using CHCl, as the eluant to afford (4-t-butoxycarbonylmethoxy-2-
methylphenylamino)-acetic acid methyl ester as an oil (contaminated with approx 25% of
dialkylated product): "H-NMR (CDCls) 8 6.76 - 6.64 (m, 2H), 6.40 (d, J = 8.46, 1H), 4.43 (s,
2H), 3.91(s, 2H), 3.78 (s, 3H), 2.19 (s, 3H), 1.48 (s, 9H).
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pressure. CH,Cl, is added to the residue and the solvent is removed under reduced

pressure to give N-sulfamoyl-N-(4-(methoxycarbonyl-methylamino)-3-methylphenoxy-acetic
acid as a sticky white solid: "H-NMR (DMSO-dg) 8 7.32 (d, J = 8.83, 1H), 7.01 (br s, 2H),
6.80 - 6.68 (m, 2H), 4.66 (s, 2H), 4.24 (broad d, J = 22.80, 2H), 3.59 (s, 3H), 2.34 (s, 3H).

F. {1-[4-(Benzylcarbamoylmethoxy)-2-methylphenyl]-sulfamoyl}-acetic acid methyl
ester

To a solution of 406 mg (1.22 mmol) of the title E compound, N-sulfamoyl-N-(4-
(methoxycarbonylmethylamino)-3-methylphenoxy-acetic acid, 234 mg (1.22 mmol) of EDCI
and 167 mg (1.22 mmol) of HOAt in 4 mL of DMF are added 131 mg (1.22 mmol) of
benzylamine. The mixture is stirred at RT for 18 h, then EtOAc is added. The organic
mixture is washed with aqueous 10% NaHCO;, 1N aqueous HCI, water and brine. The
organic solution is dried over anhydrous Na,SO,, and the solvent is removed under reduced
pressure. The residual oil is chromatographed using 15% EtOAc in CH.Cl, then 50% EtOAc
in CH2Cl, as the eluant to give {1-[4-(benzylcarbamoylmethoxy)-2-methylphenyl]-sulfamoyl}-
acetic acid methyl ester as a foam: 'H-NMR (CDCl;) § 7.53 (d, J = 8.46, 1H), 7.39 - 7.25 (m,
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A. 3-Benzyloxy-4-nitro-benzaldehyde

3-Hydroxy-4-nitro-benzaldehyde (4.68g, 28 mmol) is dissolved in DMF (27 mL) and
to the solution is added with stirring powdered potassium carbonate (4.27 g, 30.1 mmol) and
benzyl bromide (3.34 mL, 28.1 mmol). The mixture is stirred at RT overnight, diluted with
water (200 mL) and extracted three times with EtOAc. The organic extracts are washed with
10% potassium carbonate and brine, dried over anhydrous MgSQO,, decolorized with
charcoal, filtered and evaporated to give 3-benzyloxy-4 —nitro-benzaldehyde as an oil which
is used in the next step without purification.
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3-(3-benzyloxy-4-nitro-phenyl)-2-amino-propionic acid methyl ester as a viscous yellow oil.
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et hanol 43gM-1 24841 (2:1, 12 nlL) is hydrogenated over 10% pal | adi um on
charcoal catalyst (106 ng) at 50 psi for 24-h. The catalyst is filtered
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mm C-8 col Wgmn, soamgn aﬂlhenhlewi:oﬁ%mmj 200%niNG befzoyidmitib )t (SeensgRky-4- (Wat er,
0. 1%tr Imftrloup reg)?l) proplonlc acid ( 317 mg, 0.728 mmol ) in CHCl, (10 mL) is added HOBt (111.5

mg, 0.728 mmol) and 1-ethyl-(3-dimethylaminopropyl)carbodiimide hydrochloride

(EDAC.HCI, 140 mg, 0,72 mmol ) and the mixture is stirred at RT for 4 h and evaporated.

The residue is partitioned between EtOAc and water and the organic solution is washed with

1N aqueous HCI, water, saturated aqueous NaHCO; and brine, dried over anhydrous
MgSO,, decolorized and evaporated to a small volume. The precipitated product is
collected by filtration and dried to give 3-(3-benzyloxy-4-nitro-benzyl)-3,4-dihydro-1H-
benzo[1,4]diazepine-2,5-dione: mp = 243-245°C.

K. 3-(4-Amino-3-benzyloxy-benzyl)-3,4-dihydro-1H-benzo[1,4]diazepine-2,5-dione
A solution of the title J compound, 3-(3-benzyloxy-4-nitro-benzyl)-3,4-dihydro-1H-
benzo[1,4]diazepine-2,5-dione (196 mg, 0.47 mmol) in EtOAc- methanol (1:1, 44 mL) is



acid) and B (MeCN, 0.1 %trifluoroacetic acid) with flowrate 20 nUmn, W
detector at 215 nm and cone voltage setting at 30 V. The purification is
conduct edwaioslsseveral runs with 50 ng of crude naterial PogiEPy3/osee i n
each run (approximtely 16 runs). Pure fractions are pooled and evaporated
to dryness, the residue is dissolved 190at er - MeCN and the sol uti on WO

03/ 082841 PCT/EP03/03466 -102 is filtered and the filtrate is concentrated
to give 3-[3-hydroxy-4-(1,1,4-trioxo-[1,2,5]thiadi-
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The reaction is stirre . L .
A solution of t-butyloxycarbonylaminosulfonyl chloride in CH,Cl, (1M solution) is

prepared by dissolving t-butyl alcohol (0.35 mL, 3.66 mmol) in CH,CI, (2.6 mL), cooling the
solution to 0°C, adding dropwise with stirring chlorosulfonyl isocyanate (0.32 mL, 3.68
mmol) and stirring the mixture at 0°C for 1 h. The above reagent (0.314 mL, 0.314 mmol) is
added dropwise to a solution of the title L compound, 2-benzyloxy-4-(2,5-dioxo-2,3,4,5-
tetrahydro-1H-benzo[1,4]diazepin-3-yimethyl)-phenylamino]-acetic acid ethyl ester (92 mg,
0.194 mmol in CH.Cl, (2 mL) at 0°C with stirring. The resulting solution is allowed to reach
RT and stirred overnight. The mixture is diluted with CH,Cl,, washed with water, 1N
aqueous HCI, saturated aqueous NaHCO;, and brine, dried over anhydrous MgSQ,, filtered
and evaporated to give N-[2-benzyloxy-4-(2,5-dioxo-2,3,4,5-tetrahydro-1H-
benzo[1,4]diazepin-3-ylmethyl)-phenyl}-N-[t-butyloxycarbonylamino-sulfonyl]-amino-acetic
acid ethyl ester: [M+1]" = 653.

N. N-[2-Benzyloxy-4-(2,5-dioxo-2,3,4,5-tetrahydro-1H-benzo[1,4]diazepin-3-yimethyl)-
phenyl]-N-[aminosulfonyl]-amino-acetic acid ethyl ester



under argon and heated at 90C. The reaction is nonitored by reverse phase
HPLC (YMC Conbi Screen Pro C18, 50 x 4.6 mm|.D., particle size S-5 mcron,
12 nM elwDingszs1 3 WO 03/ 082841 PCT/ EP03/ 03466 -103 niniPaTdEPOSI0R6Er adi ent
of 90:10 (0.1 % TFA in water: MeCN) to 10:90 at 7.0 min. Starting material
has a retention tinme of 4.88 nin and tHY¥ product has a retention time of
2.83 mn. After 24 h, the reaction is poured into 500 nL of 1 N agueous
HC and extracted with EtOAc. The organic solution is treated with Na2SO4
and char coal Thitiib 1 ednpdrurﬂuuklzaﬁhz;tlmem& 5-QUX0 B, 4 Btetakyrgitve an oil .
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al cohol (0.156 m., 1.26 mmol) is added by syri nge. The stirred reaction is

cool ed i1 8- Beaz;uawm (Bndh- dimqnmthnaandomh@wybahﬁylLM ihydilo-1H- 11

nmol ) ow.dropwi se by syringe. After two h reaction is
concent i’&f‘é‘%% ﬂg\?éﬁmﬂe'grﬁid% residue is taken up in CH2Cl 2. Chromat ography

on a 35 g siTbidLsol@rRn JREH RN é@hldmhd NS[QCbenHﬂé g)4\(!2 5Riicko33 AldNciralydre] ent

gl l(JZI Io(r)\dg‘f Qﬁ%&ﬁ[)%}dlgzqmn-pfg{erﬁggﬁ; BMTN. [ain@gs?urlfonyl] ammo-a{c\étlcS acid ethyl ester
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7.03 (d potjale:,l)ssum tgaut%lq;e in7| "Eplﬁle 0. 2114_m§ (5524 @mol (ftpgstcrang at Q°C7fo530 g}q) B.
(S)-2-t ammwgafaagnml BlitdMte3sditiohSs édaé@éd&wﬂr@ed&mhaedlfol affothé} PKOThe 2, 5-

t hl adi azol i di n-2-yl ] - phenyl } dpro pioni ¢ acid benzyl ester
resulting suspénsion of f|ne solids is centrifuged, the supernatant is decanted and the cake

of solids is suspended in EtOAc and centrifuged. The supernatant is decanted and the cake
of solids is triturated with EtOAc and 2N aqueous HCI. The EtOAc layer is washed with
brine, dried over anhydrous MgSO,, decolorized with charcoal, filtered and evaporated to
give 3-[3-benzyloxy-4-(1,1,4-trioxo-[1 ,2,5]thiadiazolidin-2-yl)—benzyi]-3,4-dihydro-1 H-
benzo[1,4]diazepine-2,5-dione as a foam: [M+1]* = 507.

P. 3-[3-Hydroxy-4-(1,1,4-trioxo-[1,2,5]thiadiazolidin-2-yl)-benzyl]-3,4-dihydro-1H-
benzo[1,4]diazepine-2,5-dione

A solution of 3-[3-benzyloxy-4-(1,1,4-trioxo-[1,2,5]thiadiazolidin-2-yl)-benzyl]-3,4-
dihydro-1H-benzo[1,4]diazepine-2,5-dione (452 mg, 0.89 mmol) in ethanol-acetic acid (2:1,
12 mL) is hydrogenated over 10% palladium on charcoal catalyst (106 mg) at 50 psi for 24 h.
The catalyst is filtered and the filtrate is evaporated to dryness. The residue is purified by
LC-MS, on a Gilson-Micromass instrument using a Phenominex Luna, 5y, 60x21.2 mm, C-8
column, a gradient of 5% to 100% over 8 min with solvent A (water, 0.1% trifluoroacetic
acid) and B (MeCN, 0.1% trifluoroacetic acid) with flow rate 20 mL/min, UV detector at 215
nm and cone voltage setting at 30 V. The purification is conducted with several runs with 50
mg of crude material being used in each run (approximately 16 runs). Pure fractions are
pooled and evaporated to dryness, the residue is dissolved in water-MeCN and the solution



Onto zinc foil (99.9% Al drich 35,602-6, 775 ng, 11.85 mmol) cut in small
pieces is added DMF (freshly distilled fromCal-12 under argon, 4.5 nl-)
and 1, 2- dwbrosmsmsthane (0. 033 WO 03/082841 PCT/ EP03/ 03466 PCIEPOSNI46€. 38
mrol ) under argon. The m xture is heated at 50C for 10 min, then allowed to
cool and trimethylsilyl chloride (0.1%¥2r., 0.1.53 mmwl) is added. The
reaction is stirred for 25 mn and a solution of

(R) - 2-t - but oxycar bonyl am no- 3-i odo- propi oni c acid benzyl ester (Fluka,
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t hi adi azey LdBo°G{MRg*£H175 g, 3.82 mmol ), tri-o-tolyl phosphine (232.5ny,
0.764 mmol) and tris(dibenzylideneacetone)-dipalladium(0) (175ng, 0.191
mml) in DME (13 m). After stirring for 1.5 h, the resulting reaction
mxturegléﬂlﬁ&é-ﬁéd onto a mxture of saturated aqueous ammoni um chl ori de
(200 mM-) and water (200 nL) and extracted with EtQAc (2 x 250 nlL). The

or gani ¢ s§qtligéio-phehfl)-1asdiofow,2 b-thidRizofidink338e L) and brine (1 x 200 ni),
then filtered through celite to renoved a strong gray precipitate. The
filtrate is dried over anhydrous Na2SO4, filtered and concentrated to give
a dark red rpwn oil. This is chromatographed on a 110 g silica gel

Redi Sep c,,g\gaﬂﬁ (IgeB\ Inc.) with a 30 nUnin gradient elution of 0:100

(Et OAc: CH |2\)N ‘ $6—-pver 25 min. Fractions containing product are
conbi ned concent¥ated to yield
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benzyl)-1,1, 4-trioxo-1, 2,5-thiadi azolidin-2-yl]-phenyl}-propionic acid
benzyl &t eN- @sTr&ne\lhiytaélyl@mxwaabmrml-suﬁamowt)d!-(%iodn-pmersﬂmycirpmmw+ =
627.0, [(MdiCC2]' = 654.1. C
(S)-2-Anino-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-propionic
acid benzyl %kiresulfﬁhﬁlsbcyaheteasra?npbm mmol) is added to CHQCIz( OmL) in a dry
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min. Fractions containing product are combined and evaporated to give an oil which on
standing in a high vacuum solidified to yield N-(2-trimethylsilylethoxycarbonyl-sulfamoyl)-N-
(4-iodo-phenyl)glycine methyl ester as a yellow solid.

B. 5-(4-lodo-phenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

Tetrabutylammonium fluoride (6.39g, 24.48 mmol) is added to a solution of the title A
compound, N-(2-trimethylsilylethoxycarbonyl-sulfamoyl)-N-(4-iodo-phenyl)glycine methyl
ester (3.15 g, 6.12 mmol) in freshly distilled tetrahydrofuran (60 mL). The reaction is stirred
under argon and heated at 90°C. The reaction is monitored by reverse phase HPLC (YMC
CombiScreen Pro C18, 50 x 4.6 mm 1.D., particle size S-5 micron, 12 nM) eluting at 3



preparative reverse phase HPLC colum (YMC Conbi Prep Pro C18, 50 x 20 mm
|.D., particle size S-5 micron, 12 nM in tw equal aliquots and eluted at
30 mUm n wotob/oses4gr adi ent of 90: 10 (0.1 % TFA in wat er : MeGNI/EPO3/@360ver 5.0
mn, then held at 10:90 until 7 WO 03/082841 PCT/ EP0O3/ 03466 -105 m n.
Fractions containing product are conbi 8¢t and concentrated on a Savant
Speedvac to vyield
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acid ben 0,176 ymol)) xture of

B onc. EEeRTcpSEYiRks 5 Prods B! DalRo b ShEIA S PP e ARl bor (30
ng) is powaer: ap 219ph93PCaM-Hhesseact i on mixture is hydrogenated on a Parr
Shaker Apparatus at 41 psi of hydrogen for 2.5 h. The reaction mxture is

filtere thrﬁugg celite and concentrated in vacuo to give
(S)-2-t rbonyl -
am no- 3-{4-[ 5- (4- rrethoxy benzyl)-1,1,4-trioxo- 1 2, 5 thladIaZO|IdIn 2-yl]-ph

enyl} PO
(S)-2-An
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(S)-2-t-butoxycarbonyl am no- 3-{4-[5-(4-net oxy benzyl)-1,1, 4-
trioxo-1,2,5-thiadiazolidin-2-yl]- phen% roplonlc acid (84 5 ny, 0.163
nol) is dissolved in TFA (3.26 m-) tbot/g* but yl di net hyl si | ane
(0.081 m., 0.498 mmol) at AT. The ctibn Ts ored by reverse phase
HPLC (YMC Conbi Scr een PrOOJS%B’\,\? mm I.D., particle size S-5 mcron,
12 nM eluting at 3 mMnn with/a g lent of 90:10 (0.1 % TFA in

wat er: MeCN) to 10: 90 over 71':‘05[11011 The starting material has a retention
time of 3.85 mn After 20 mid at AT, the reaction is heated at 80C for an
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The tltle compound of Example 45, 5-(4-iodo-phenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-

one (355.9 mg, 1.05 mmol) is dissolved in THF (20 mL) in a 40 mL capacity septum capped
vial, and stirred under argon balloon. Triphenylphosphine (552 mg, 2.11 mmol) is added as
a solid and stirred until dissolved, then 4-methyoxybenzyl alcohol (0.156 mL, 1.26 mmol) is
added by syringe. The stirred reaction is cooled in an ice bath, and disopropyl
azodicarboxylate (0.415 mL, 2.11 mmol) is added slow dropwise by syringe. After two h, the
reaction is concentrated in vacuo and the residue is taken up in CH.Cl,. Chromatography on
a 35 g silica gel RediSep column (Isco, Inc.) with a 30 mL/min gradient elution of 10:90
(EtOAc:hexane) to 30:70 over 15 min gives 5-(4-iodo-phenyl)-2-(4-methoxy-benzyl)-1,1-
dioxo-1,2,5-thiadiazolidin-3-one as a white solid. 'H-NMR (300 MHz, CDCI3) 3.80 (s, 3H),
4.37 (s, 2H), 4.79 (s, 2H), 6.89 (d, J = 7.5, 2H, aryl), 7.03 (d, J = 7.5, 2H), 7.41 (d, J = 7.5,
2H), 7.73 (d, d = 7.5, 2H).

B. (S)-2-t-Butoxycarbonylamino-3-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl}-phenyl}-propionic acid benzyl ester

Onto zinc foil (99.9% Aldrich 35,602-6, 775 mg, 11.85 mmol) cut in small pieces is
added DMF (freshly distilled from CaH, under argon, 4.5 mL) and 1,2-dibromoethane (0.033



I's cooled, filtered through florisil to renove a black precipitate and
concentrated on a Savant Speedvac. The resulting residue is triturated
with Et20woDm3gs2seli a white solid. This material is purifi ®ETEPOH03466
preparative reverse phase HPLC colum (YMC Conbi Prep Pro C18, 50 x 20 WD
03/ 082841 PCT/ EP03/ 03466 -106 mm|.D 104article size S-5 micron, 12 nM in
two equal aliquots and eluted at 30 mmin with a gradient of 100:0 (0.1 %
TFA in water: MeCN) to 70:30 over 5.0 min, then to 10:90 by 7 mn.
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yil- C. (5)-2-Amino-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-propionic acid
benzyl ester
The title B compound, (S)-2-t-butoxycarbonylamino-3-{4-[5-(4-methoxy-benzy!)-1,1,4-
trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic acid benzyl ester (40 mg, 0.066 mmol) is
dissolved in TFA (1.32 mL) containing t-butyldimethylsilane (0.033 mL, 0.198 mmol) in a 1
dram vial. The reaction is monitored by reverse phase HPLC (YMC CombiScreen Pro C18,
50 x 4.6 mm 1.D., particle size S-5 micron, 12 nM) eluting at 3 mL/min with a gradient of
90:10 (0.1% TFA in water:MeCN) to 10:90 at 7.0 min. Starting material has a retention time
of 4.97 min and a new peak has a retention time of 3.09 min, the starting material without
the t-butoxylcarbonyl group as an “intermediate”, [M+H]* = 510. After 25 min at RT, the
reaction is heated at 80°C for an additional 25 min. A new peak by HPLC has a retention
time of 2.02 min, corresponding to the desired product. The reaction is cooled, filtered '
through florisil to remove a black precipitate and concentrated on a Savant Speedvac. The
resulting residue is triturated with Et,O to give a white solid. This material is purified on a
preparative reverse phase HPLC column (YMC CombiPrep Pro C18, 50 x 20 mm I.D.,
particle size S-5 micron, 12 nM) in two equal aliquots and eluted at 30 mL/min with a

gradient of 90:10 (0.1% TFA in water:MeCN) 10:90 over 5.0 min, then held at 10:90 until 7
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[ M 1]" =B256(S)-2-Amino-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-propionic acid

The title A compound, (S)-2-t-butoxycarbonylamino-3-{4-[5-(4-methoxy-benzyl)-1,1,4-
trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic acid (84.5 mg, 0.163 mmol) is dissolved in
TFA (3.26 mL) containing t-butyldimethylisilane (0.081 mL, 0.498 mmol) at RT. The reaction
is monitored by reverse phase HPLC (YMC CombiScreen Pro C18, 50 x 4.6 mm |.D.,
particle size S-5 micron, 12 nM) eluting at 3 mL/min with a gradient of 90:10 (0.1% TFA in
water:MeCN) to 10:90 over 7.0 min. The starting material has a retention time of 3.85 min.
After 20 min at RT, the reaction is heated at 80°C for an additional 45 min. A new peak by
HPLC has a retention time of 0.52 min, corresponding to the desired product. The reaction
is cooled, filtered through florisil to remove a black precipitate and concentrated on a Savant
Speedvac. The resulting residue is triturated with Et,O to give a white solid. This material is
purified on a preparative reverse phase HPLC column (YMC CombiPrep Pro C18, 50 x 20
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A. ((S)-2-{4-[5-(4-Methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-1-
bentylcarbamoyl-ethyl)-carbamic acid t-buty! ester

HOBt (27 mg, 0.175 mmol), pentyl amine (0.020 mL, 0.175 mmol) and 1-ethyl-3-(3-
dimethyl-aminopropyl)carbodiimide hydrochloride (37 mg, 0.192 mmol) are added to a
solution of the title A compound in Example 47, (S)-2-t-butoxycarbonylamino-3-{4-[5-(4-
methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic acid (31 mg, 0.175
mmol) in CH.Cl, (4 mL) and the reaction is stirred at RT for 2 h. The mixture is concentrated
and the product is taken up in EtOAc, washed with 1N aqueous HCI, saturated aqueous
NaHCO; and brine. The organic solution is dried over anhydrous MgSQ,, filtered and
concentrated to give a white solid. Chromatography on a 10 g silica gel RediSep (Isco Inc.)
column with a 30 mL/min gradient elution of 30:70 (EtOAc:hexane) to 60:40 over 10 min
yields ((S)-2-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-1-
pentylcarbamoyl-ethyl)-carbamic acid t-butyl ester as a white solid: [M+1]* = 589.

B. (S)-2-Amino-3-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-
phenyl}-N-pentyl-propionamide



a white powder. WO 03/082841 PCT/ EP03/03466 -109 C
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[4-(2-am no et hyl) phenyl]-acetic acid t-butyl ester (32.2 ng, 0.137 mol)
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[ 5- (4- et hoxy- benzyl)-1,1, 4-trioxo-1, 2,5-thiadi azolidi n-2-yl]-phenyl}-propi

onyl am mo) Acet mmnwn- g@)ﬂt éh bﬁbatm Lil(1 a54-Bioxo3P,24-titadiskolidfh-nmol )
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0. 309 meolPhenylethy '@W'?F’%Y"Eé%ﬂ'@ﬂawdﬁ at 80C for 1 h. The solvent is
renoved on aASRMARH oPPRAMEIS cordplind! (<) addnamWbINL(BY-2Q 435 24-Hetridxy-

benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyi}-1-pentylcarbamoyi-ethyl)-3-phenyi-
propionamide (49 mg, 0.07 mmol) in TFA (1.4 mL) containing t-butyldimethylsilane (0.035
mL, 0.21 mmol) is heated at 80°C for 1h. The reaction is concentrated under nitrogen
stream to give an oil which is taken up in 60% MeCN in water. Water (1 mL) is added, and
the mixture filtered through a 0.1 micron Acrodisc filter. The resulting mixture is loaded onto
a preparative reverse phase HPLC column (YMC CombiPrep Pro C18, 50 x 20 mm 1.D.,
particle size S-5 micron, 12 nM) in three aliquots and eluted at 30 mL/min with a gradient of
90:10 (0.1% TFA in water:MeCN) to 10:90 over 5 min. Then held at 10:90 until 7 min.
Fractions containing product are combined and concentrated on a Savant Speedvac to yield
(S)-2-acetylamino-N-{(S)-1-pentylcarbamoyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
phenyl]-ethyl}-3-phenyl-propionamide as a white solid: [M-1] = 556.



white solid which is dissolved in DVBO water (1:6, 12 m-) and | oaded onto
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and washed with 5% aqueous NaHCOQ; solution, dried over anhydrous Na,SO, and

evaporated to yield (S)-2-amino-3-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-
2-yl}-phenyi}-propionic acid benzyl ester as an oil.

B. (S)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-{4-[5-(4-methoxy-benzyl)-
1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic acid benzyl ester

The title A compound, (S)-2-amino-3-{4-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl)-phenyl}-propionic acid benzyl ester (79 mg, 0.155 mmol) and (S)-2-
acetylamino-3-phenyl-propionic acid (33.7 mg, 0.162 mmol) are dissolved in CH,Cl, (3.1
mL). HOBt (24.8 mg, 0.162 mmol) is added as a solid, followed by EDCI (31.0 mg, 0.162
mmol) and TEA (0.023 mL, 0.162 mmol) in a slurry of CH.Cl, (1 mL). After 1 h, EtOAc (100
mL) is added and the mixture is washed three times with 2N aqueous HCI (50 mL) followed
by saturated aqueous NaHCO; (50 mL). The EtOAc layer is dried over anhydrous Na,SQ,
and concentrated to yield (S)-2-((S)-2-acetylamino-3-phenyl-propionylamino)-3-{4-[5-(4-
methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic acid benzyl ester as
a white powder.



Exanpl e 51

(S)-2-Acetylam no-N-{(S)-1-pentyl carbanoyl -2-f3-(1,1,4-trioxo-1,2,5-thiadi a
zol i di n- 2w@iopAsashenyl | - et hyl } - 3- phenyl - propi onam de Xo H PRTNPoy0Hes O i \\
NGOG N HOA

N-(2-Tri met hyl si | yl et hoxycar bonyl - sul-fl@%eyl ) - N- ( 3-i odo- phenyl ) gl yci ne

met hyl ester To a cooled (ice/salt/water bath) solution of

chl orosul fonylisocyanate (3.23 nL, 37.1 mml) in CHC 2 (100 nL) is added

trimethglsi t%@((gﬁﬂfﬂceﬁﬁa%&b«pﬁﬁyﬂ mﬁ%ﬁylal’ﬁm(gr&fh -[B-(48me oy e

(3-1 odo- phenyl am nho) -acetic_acid rret ester 9. 28 mmol) (o ai ned
by al k¥ila-trixoot,2 -t%mudlma-mkpli@vdherqmmgec& Tohru Fukuyama et. al.,

Tett. Lett = 4l

Goci 2 (50 i) L Bepmpound (A eyaino S Plom it Rl D
i s pour e¢thaxy-dennd)- hil, ddtriono-N 2y thiastiazolidin-2alphexyll-prapienianeid beEzyd)aeter The

Et OAc | t v k 2504,
filtere andﬂnéotél\@ggm eﬁm%ﬁ%ﬁgfgfg%}pﬁ? Ho%%adozmcl%’@ rﬁ[) [ ca"ﬂgﬁe)#%ﬂwgl Sep
(I'sco | ﬁbalsercb@ttl@raiongmlﬁw%/omllmiinrprmaamreﬁo m)utTrwgaﬁ intioe baitle is

(Et GAc: %ﬁ&gg% drid %elrx@&z' @Yﬁ’ﬁ% é‘tbz% na/ﬁ‘?é P?éﬁe'n ey 1. E_ht “lrr%t HgQ&noW' rhiRtufrd 20

yi el ds trinmet
phenyl ) glfytereniethrmgh@ehte@nércoa@r&am tpevlettb(S)c? ((8)- 2 acetylamlno -3-phenyl-

5-(3-1 f

te§ r abapr%lpa ni u;%]sﬁjﬂg Wet%@.g%%e ntépl '?gll.’£§%bqr%]5 %'quﬁfl':dﬁ?@gi ﬂj bﬁ&l@ added
a sol ut propionfc adickas afiglet YAll@me&ﬂMnd,

N-(2-trimethylsilylethoxycarbonyl -sul fanoyl)-N-(3- iodo- phenyl ) gl yci ne

o S5 e A Ao dind s g oKl by o

mm WO 0Bendsh1,4R0bXBrN351Bikdzolidint2-yl]-phenyl}- proplonylammo)-ethyI] phenyl}-
acetic acid t-butyl ester

The title C compound, (S)-2-((S)-2-acetylamino-3-phenyl-propionylamino)-3-{4-[5-(4-

methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic acid (83.4 mg,
0.137 mmol) is dissolved in DMF (2 mL) and a solution of [4-(2-amino-ethyl) phenyl]-acetic
acid t-butyl ester (32.2 mg, 0.137 mmol) in CH,Cl, (0.5 mL) is added followed by a solution
of HOBt (21.9 mg, 0.143 mmol) in DMF:CH,CI, (50:50, 0.5 mL), and finally EDCI (27.6 mg,
0.143 mmol) and TEA (0.020 mL, 0.143 mmol) as a slurry in CH.Cl, (0.5 mL). The reaction
is mixed well to give a homogeneous solution. After 3 h, EtOAc (100 mL) is added and the
reaction is washed three times with 2N aqueous HCI (50 mL) and saturated aqueous |
NaHCO; (50 mL). EtOAc layer is dried over anhydrous Na,SO, and concentrated to yield {4-
[2-((S)-2-((S)-2-acetylamino-3-phenyl-propionylamino)-3-{4-[5-(4-methoxy-benzyl)-1,1,4-
trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionylamino)-ethyl]-phenyl}-acetic acid t-butyl

ester as an oil.

E. [4-(2-{(S)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-[4-(1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl)-phenyi]-propionylamino}-ethyl)-phenyl]-acetic

The title D compound, {4-[2-((S)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-{4-
[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionylamino)-ethyl]-
phenyl}-acetic acid t-butyl ester (85.4 mg, 0.103 mmol) is dissolved in TFA (2.07 mL)
containing t-butyldimethysilane (0.051 mL, 0.309 mmol) and heated in a sealed vial at 80°C
for 1 h. The solvent is removed on a Savant Speedvac, and trituration with Et,O yields a
white solid which is dissolved in DMSO:water (1:6, 12 mL) and loaded onto a preparative



|.D., particle size S-5 mcron, 12 nM eluting at 3 nUnn wth a gradient
of 90:10 (0.1 % TFA in water: IVECN) to 10:90 at 7.0 mn. Starting materi al
has a retwotasmszsti ne of 4.82 mn and the product has a r@CarmpPoan34bé ne of
2.81 min. After 24 h, the reaction is poured into 500 nL of 1 N agueous
HCl and extracted with Et OAc. The orgahiOc sol ution is dried over anhydrous
MpSHi filtered and concentrated to give a yellow solid. Trituration with
Et OAc/ hexane vyields 5-(3-iodo-phenyl)-1,1-dioxo-1, 2,5-thiadiazolidin-3-one
as a Whirgrrsedphdabe HPEGRolumn $BMCICombiPrep Pro C18, 50 x 20 mm 1.D,, particle size S-5

5- (3-1 odo- phenyl ) - 2- (4- met hoxy- benzyl ) - 1 1- di oxo- 1, 2, 5- t hi adi azol i di n- 3- one
The tit I"échnc%B yindive aliquots and eluted at'30 mi/min with a gradient of 90:10 (0.1% TFA

5- (13- 1 0gPwRIBEMECN) 1o 108D @¥Er 3 min. SThH Réll aZ fo: gﬁluam&rﬁme Kraé%ns%anta%ﬂgﬁ mml)
i s dissolved |ntetrah drofuran (20 nL) in a L&ésep

vial, sPredustargr@apoi 9S8P d?'??;ﬁ@r!ﬁ@/‘lspﬂ?@g)b?ﬁ 'ﬁeg"(e_L[ -65)- %((§12nrm|)
i's addegcé@la?mﬁ@@dﬂem@?@op%dy‘d ﬁo)U(EIM {1, ﬂusﬁ&doveé 5-thi&8&z&ﬂdﬁ?«§1}]')33h5éeaczy|

al cohol (0.688 i s added syrin he stirre tion is
cool ed PFRRGNYIasENGaethyl) E'PﬁJ‘Y&aéﬂ‘ﬁ/@S %Mﬂ?é’a‘ﬂ’ﬁ%’xw gle nL, 5.51 mmol)

i s added sl ow dropw se by syringe. The reaction is stlrred 16 h and then
recool egxapfpiagged nore di ethyl azodicarboxylate (0.433 nL, 2.26 mmol).
After 5h, € reaction is concentrated in vacuo, then taken up in CH2Cl 2
and chr omat oghaReRAki néls afd prepared @haldgeiished ERIMPIBs 48 8f@49] NC.) with
a 30 nmn gradiéelnt %tl%ﬁ of O: %08 EtOAg CIS?ECI 2) for 5mn, !t;hen to 5:95
over 35 min. Fractions containi Eﬂ rgrod ct are conbined, concentrat ed and
recryst a8 t h Et OAc/ hexane&PE '°9\ MP 5_(3-i odo- phenyl ) - 2MS

(4- met hox enzy - di.ox 2, di az Ildln 3-0 as a t oli d:
1H NMVR (3%8q [1%21 %@;GT ?p 'A?,ﬁ;’ Ein‘y’jr% }?'$op 2 L g 6. 92
(d, J = 7.5, 2H" 7 ] 52H) 739(dJ
= 7.5 1 Hho 7.63 éjBen%oﬁanﬁmo ‘I"Qarbazn i(2- (45(1 1141H)xo 1[%5th|ad|- M+1] =

(S) 2- t - But Xy C agaiainyd i ipha StryBatbambyk-ee) haeoxiiendotidacks 1, 4-tr ox0. 1,2,5-
t hi adi azol i di n-2-yl]-phenyl }-propionic aC| d benzyl ester Cht 0 zinc f0| I

(199. 9% Al doisch 35);BEphenyl-4-sa@fobylangino)IN-Bardyl 31 (1) 1,4-8iogait,2)5n snajM-1jpE88XS 1S
added DVF (fr eshigdiatpiint2-yeghehylleprof@iamid® under argon, 0.4 m-) and

1, 2- di br onpet hane 0.006 m., 0.065 mmol) under argon. The m xture is
heated at 58dC f ¢9)-2Binhemy-4-suionylamine)\ukarrieny-burl-34hd . k4 met hyMsi F$45%chl or i de
(0.003 nl, 0.02&%pdi2P- th'éd'%ﬁ?ﬁ‘?é'ﬂz'yﬁ'ﬁger}y'éa@f"%ﬁ'i“'?'es stirred for 25 m n and a

sol ution (R but ox ar bo ¢;.aci ester
(Fl uka, 3%& (é %% Sﬁ'}‘gﬁ y"Y' B@f‘ R'Prﬁ a)(l' ?qqﬁd(aggg sy 1&111 m xture
is decanted to A 'solurion dip t tIe C compound,

5-(3- IOdosﬁiéenW( (&@Béﬁeﬂ&&li&ﬂ%éfmuh&ﬂw henk- D341 L adrioxo- | [M-IT =569

di oxo-1,2,5-th ARk |.(mn.§y%ae &gpﬂgam nol ), tri- ol'yl phosphi ne
(29.9 ng, O. 13 mml) and tris(dibenzyli deneacetone) di pal I adium(0) (29.9
ng, 0.03350670l ) ($)re-Bivizer(eBulivhylamind\Nt(8,3-diphemyi-prapy!)f3@-(1,13- h, t hig-tjesédit i ng
reacti on m xt ur drioxe-13Gtihiediazofidim2-waplanyl(- Q@@lomﬂ_njlde WD 03/ 082841 PCT/ EP03/ 03466
-113

50-8 (S)-2-Acetylamino-N-[(S)-2-[3-bromo-4-(1,1,4-trioxo-1,2,5-thiadi- [M-1] = 696, 698
azolidin-2-yl)-phenyl]-1-(4-phenyl-butylcarbamoyl)-ethyl}-3-phenyl-
propionamide

50-9 (8)-2-((S)-2-Acetylamino-3-phenyl-propionylamino}-3-[3-bromo-4- [M+1]" = 636, 638
(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyi}-N-pentyl-propionamide

50-10 (S)-2-Benzenesulfonylamino-3-[3-bromo-4-(1,1,4-trioxo-1,2,5- [M+1]" = 649, 651
thiadiazolidin-2-yl)-phenyl]-N-(4-phenyl-butyl)-propionamide




extracted with EtOAc (2 x 100 nlL). The conbi ned Et OAc | ayers are washed
wth water (1 x 200 nL) and brine (1 x 200 nL), dried over anhydrous
MySHi fiwoDaBesksand concentrated to give a yellow oil. TIRC3I/EP83/03466
chromat ographed on a 35 g silica gel Redi Sep colum (Isco, Inc.) wth a 30
mJm n gradient elution of 0:100 (EtOActidH2Cl2) to 12:88 over 40 mn.
Fractions containing product are conbined and concentrated to yield
(S)-2-t-butoxycarbonyl am no- 3-

{3-[5-(4- et hoxy-benzyl)-1,1, 4-trioxo-1, 2,5-thiadi azolidin-2-yl]-phenyl}-pr
opionic acid benzyl ester as a clear oil: [MtNH4]+ = 627.0, [MHCOX2]' =
654.1. E

(S)-2-t -Examplg5&r bonyl am no- 3- {3-[ 5- (4- net hoxy- benzyl )-1,1,4-tri oxo-1, 2, 5-

t hi adi azol i di n-2-yl]-phenyl }-propionic acid The title D conpound,

(S)-2-t- butoxycarbonyl am no- 3-{3-[ 5- (4 rrethox -benzyl)-l 1, 4-

t ri oxo- 1Sp2-Acehlaming i \TPoDtYIqarbajng . : t dzl

ny, 0'32%%5g@%rg%ﬁiﬂ#%fig#¥§%%uwrcn1 1 nlxture of EtCAc EtCH (50nL) in a
200m. P g el 3-pheh felinide carbon (52 ng) is added as a solid and
the reaction mxture is hydrogenate n a Parr Shaker Apparatus at 47 psi
of hydrogen for 1.33 h. The reacti ixture is filtered through celite
and concentrated in vacuo to @iv 0

(S)-2-t-butoxycarbonyl am no- 3t { 3]] 5- t hoxy-

benzyl)-1,1, 4- trioxo 1,2,5- thiﬂdia o#_ |nNQ??YT?BﬁgnyI}-propionic acid as a
Wﬂtefoam [M1]" 518]. F. 3

((S)-2-{3-[5-(4- thhoxy benzyl)-1, 1 4-
nyl }-1- pentyl carbanoyl - et hyl ) - car bam d t-butyl ester HOBt (46.4 ny,
0.302 mml ), pentyl am ne (0.035 niL, O. mmol ) and EDCI (63.7 ny, 0.332
nmol ) are added to a sol ution of the @lmle E conpound,

X0-1, 2, 5-thi adi azol i di n-2-yl]-phe

(S)-2-t-butoxycarbonyl - o=
am no- 3-{3-[ 5- (4- et hoxy- benzyl)-1, 1, i oxo-1, 2, 5-thiadi azolidin-2-yl]-ph
enyl }-propionic acid (157 ng, 0.302 mmoly) in CH2CI 2 (10 nL) and this is
stirred at roomtenperature for 1 h. The reaction is then concentrated in
vacuo arfd t hNe(2pFrimethylsilylethexycanponyi-saifamoyl)Nr3-iastogpinenyl)gbicine methyd
successi %?Jy washed with 1 N aqueous HCI, saturated aqueous NaHCO3

sol ution-afd bri ne, dried over anhydrous MgjSO4, filtered and concentrated
to yield ((S)To}c{dbled (ice/salt/water bath) solution of chlorosulfonylisocyanate (3.23 mL, 37.1

[5- (4 al,i ] 1- pen
o sar MBI Mgy 10p hnudsciaddeiBepy Ryl A 32 R S LAl pRBETRE
(S)-2- ArmlmnerBef{(3-l[>die pHenyirhioa)yadetio ayid nethyll edter (2. mgoQ.QBzmﬁel) (obaglnedzby i di n- 2-
yI] e ropi.onam de A.'s ti of the tit nd
(5 - 5 el febod oP e RSy A oty 3P 1ah Sl anid'6:. 8. e, Lot 38034y
t hi adi ?mm dnm%wbﬂéd mgggsb}muc,j epmu/ Om;rggrrbmmlz(m M) Js-axiglel and thexenéticn- bl(Jt yl
ester (15 41 P EP 1
o) 1 s 05 ERouE s 1 TIBR TR 5 PORFRLIPOAR0 i of 11 aSuERB e g extacted Wi
EtOAc. The EtOAc layer is washed with 1N aqueous HCI, dried over anhydrous Na,SO,,
filtered and concentrated. Chromatography on a 110 g silica gel RediSep (isco Inc.) column
with a 30 mL/min gradient elution of 10:90 (EtOAc:hexane) to 40:60 over 55 min gives an oil.
Trituration with Et,O yields N-(2-trimethylsilylethoxycarbonyl-sulfamoyl)-N-(3-iodo-
phenyl)glycine methyl ester as a white solid.

B. 5-(3-lodo-phenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one

A solution of tetrabutylammonium fluoride (5.88 g, 18.67 mmol) in THF (40 mL) is
added a solution of the title A compound, N-(2-trimethylsilylethoxycarbonyl-sulfamoyl)-N-(3-
iodo-phenyl)glycine methyl ester (2.33 g, 4.5 mmol) in THF (50 mL). The reaction is heated
at 90°C and monitored by reverse phase HPLC (YMC CombiScreen Pro C18, 50 x 4.6 mm



evapor at ed under streamof nitrogen. The residue is partitioned between

Et OAc and saturated aqueous NaHCO3. The organic solution is washed with
bri ne, drwed3wosmsrl anhydrous MgSO4 and concentrated to yi @CWU/EP03/03466
(S)-2-am no-3-{3-[5-(4-net hoxy-benzyl)-1,1, 4-
trioxo-1,2,5-thiadiazolidin-2-yl]-phen¥13~N-pentyl - propi onam de as a white
solid: [M+1 ]+ = 489. H.

(S)-2-Acetyl am no- N-((S)-2-{3-[5-(4-net hoxy-benzyl)-1,1,4-trioxo-1,2,5-

hi ad I- d
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t aken up in Et OAC ueous sat ur at aqueous NaHCGC3
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yield (S)-2-acetylam no-N((S)-2-{3-[5-(4-nethoxy-benzyl)-1,1,4-trioxo-
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benzyl ) Vigl, :.Stllreﬂ Hnexicargopb@lopni ddpkenylphasphine (147 giebl h?noj)-lp@ddgd asalsalicby| -
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in five Iquots and elute gra %
TFA in mt:@gelMen eolupn 9'@0@\}@) Bitha 30 nTlem gradignt elutioroefdd1@tt i | 7 min.
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(S) - 2- acempingdi Tm\capt{qt@) and senisidliced winE3QAThe@ENES tqymldt&ﬁssmo phenyl)-t?-Wh
2 t
Foam [ R veell- 1 Kol SHhbaRrit s Snf 5 Bibri it PRGBS M ' ©
is: 1. AMIOEbUN3761(s, 13, 4.39 (sul2k), 14888 (s, 2H), 6.92 (d, J = 75 2H), 7.27 (t, J = 7.5,
1H), 7.33 (d, J = 7.5, 2H), 7.39 (d, J = 7.5, 1H), 7.63 (d, J=7.5, 1H), 7.67 (s, 1H).

D. (S)-2-t-Butoxycarbonylamino-3-{3-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl]-phenyl}-propionic acid benzyl ester

Onto zinc foil (99.9% Aldrich 35,602-6, 118.5 mg, 1.813 mmol) is cut in small pieces
is added DMF (freshly distilled from CaH, under argon, 0.4 mL) and 1,2-dibromoethane
(0.006 mL, 0.065 mmol) under argon. The mixture is heated at 50°C for 10 min, then
allowed to cool and trimethylsilyl chloride (0.003 mL, 0.026 mmol) is added. The reaction is
stirred for 25 min and a solution of (R)-2-t-butoxycarbonylamino-3-iodo-propionic acid
benzyl ester (Fluka, 342 mg, 0.844 mmol) in DMF (1 mL) is added. After 1 h, the mixture is
decanted to a solution of the title C compound, 5-(3-iodo-phenyl)-2-(4-methoxy-benzyl)-1,1-
dioxo-1,2,5-thiadiazolidin-3-one (300 mg, 0.65 mmol), tri-o-tolylphosphine (29.9 mg, 0.13
mmol) and tris(dibenzylideneacetone)-dipalladium(0) (29.9 mg, 0.033 mmol) in DMF (2 mL).
After stirring for 1.5 h, the resulting reaction mixture is poured onto water (100 mL),
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al kyl t hi owolvagasenr al kyl , het er oar al koxy or het eroaryl oxy Ppprmprosiesded hat R,
is located at the 2-position when L3 is -(CHR)S in which s is zero; or R
I's optionally substituted al kyl, al kentA3- optionally substituted am no,
aral kyl, aral koxy, aral kylthio, aryloxy, arylthio or cycloal kyl provided
that a nonocyclic aryl group which is substituted at the pars position
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hydr oge | |, al kenyl, al kynyl, cycl oal kyl,
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and t he AL Iy
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provi dedligshiyed in a AdniRIre pEERIAGEREH(S00LE diy D200l Bats battjea cldie Palladmm bn

carbon (52 mg) is added as a solid and the reaction mixture is hydrogenated on a Parr
Shaker Apparatus at 47 psi of hydrogen for 1.33 h. The reaction mixture is filtered through
celite and concentrated in vacuo to give (S)-2-t-butoxycarbonylamino-3-{3-[5-(4-methoxy-
benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic acid as a white foam: [M-1] =
518.1.

F. ((S)-2-{3-[5-(4-Methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl}-phenyl}-1-
pentylcarbamoyl-ethyl)-carbamic acid t-butyl ester

HOBt (46.4 mg, 0.302 mmol), pentyl amine (0.035 mL, 0.302 mmol) and EDCI (63.7
mg, 0.332 mmol) are added to a solution of the title E compound, (S)-2-t-butoxycarbonyl-
amino-3-{3-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-propionic
acid (157 mg, 0.302 mmol) in CH.Cl, (10 mL) and this is stirred at room temperature for 1 h.
The reaction is then concentrated in vacuo and the product is taken up in EtOAc. The
organic solution is successively washed with 1N aqueous HCI, saturated aqueous NaHCO;3
solution and brine, dried over anhydrous MgSQ,, filtered and concentrated to yield ((S)-2-{3-
[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}- 1 -pentylcarbamoyl-ethyl)-
carbamic acid t-butyl ester as a white film.

G. (S)-2-Amino-3-{3-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-
phenyl}-N-pentyl-propionamide

A solution of the title F compound, ((S)-2-{3-[5-(4-methoxy-benzyl)-1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl]-phenyl}-1-pentylcarbamoyl-ethyl)-carbamic acid t-butyl ester (156 mg,



other; or L, is CH or nitrogen which taken together with R2 and the carbon
atons to which L, and R2 are attached forma fused 5- to 7-nmenbered ring
whi ch naywioe3siosisar rupt ed with one or two heteroatons sel ectraos/nams oxygen,
nitrogen and sul fur provided that L, and R2 are attached to carbon atons
adj acent to each other; or L, is CH -okgen, sulfur or nitrogen and L2 is
carbon whi ch conbined together with L1, R2 and the carbon atons to which
L, and R2 are attached forman optionally substituted fused 5- or

6- menberesbsAhRBR A SHOE!, bﬂrfts RarerE With TFA‘QH mLpVAﬂaobd mm tHe scﬁmt g2 are

attached to carbon atons adjacent to each other; or L, 2-, oxygen,
sul fur @vapquied undar streamy OUI"FTWﬁ"b hrhedraifue @g@{ﬁ@ﬂewgm_em Etﬁéc and the

carbon aboffed 8qUbtus/NdHCON G hBDrgdric SIltRANE dabdddWith briliedriéd ofe? 7- menbered
ring which nmay be interrupted with one or two heteroatons selected from

oxygen, aﬁhY‘if@@ﬁsMg%b and ganeentigied 1 Yieltk6Sk-2-aming-3g&tb-(dopethexuberzyduibbéi t ut ed
al kyl,  afiGdotd/d 5-thﬁaﬁ&&fmb1w1phe@hism@éﬁ%&%whamno%réé @wm@é&fan@hnlﬂaubgmy'

sulfonyl or acyl provided , and are attached to carbon atons
adj acent to each other; L2 is - " wherein R7 is hydrogen, hydroxy,

al koxy, Hear 69x3-Acgbilaming-Ny(S ﬁ‘ﬂt'@ﬁh&P‘Xﬁe“zﬂif&ﬂ@‘wWW 2éryl or

het

((aCI?Irz;)art i&%h&m@?&ﬁ?& ng? O_F@rﬁ?l%hrﬂar%-ktﬁm #h@%ﬁproﬁ: riay n "m8 i s
hydr ogen, QBH0p maE:264 mm@&) éﬁ)fégﬁcet)d@tmn@ea ranyl- ra'pplon@racwe(ﬁéﬁdugcl yl
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het er ocyc eteroar carb oxycar bonyl,

heteroarcymﬂw,fhKﬁbmln@éﬂﬁﬁr@ymeth%bemyvﬂ, ,édWXOO Z&tyiadmzﬁ'@m #ylnd r are
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the 4-position; erein nis ze ereln s
i s zer o;and concentrated to yield (S)-2-acetylamino-N-((S)-2-{3-[5- (4 methoxy benzyl) 1,1,4-trioxo-

1,2,5-thiadiazolidin-2-yl]-phenyl}- 1-pentylcarbamoyi-ethyl)-3-phenyl-propionamide as a white
solid: [M+1]" = 678.

L (S)-2-Acetylamino-N-{(S)-1-pentylcarbamoyl-2-[3-(1,1,4-trioxo-1,2,5-thiadiazolidin-
2-yl)-phenyl]-ethyl}-3-phenyl-propionamide

A solution of the title H compound, (S)-2-acetylamino-N-((S)-2-{3-[5-(4-methoxy-
benzyl)-1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl]-phenyl}-1-pentylcarbamoyl-ethyl)-3-phenyl-
propionamide (124 mg, 0.183 mmol) in TFA (3 mL) containing t-butyldimethylsilane (0.091
mL, 0.548 mmol) is heated at 80°C for 30 min, then concentrated under nitrogen stream to
give an oil containing a fine dark suspension. The product is taken up in 60% MeCN in
water and water (1 mL) is added. The mixture filtered through a 0.1 micron Acrodisc filter
and the filtrate is loaded onto a preparative reverse phase HPLC column (YMC CombiPrep
Pro C18, 50 x 20 mm 1.D., particle size S-5 micron, 12 nM) in five aliquots and eluted at 30
mL/min with a gradient of 90:10 (0.1% TFA in water:MeCN) to 10:90 over 5 min. Then held
at 10:90 until 7 min. Fractions containing product are combined and concentrated on a
Savant Speedvac to yield (S)-2-acetylamino-N-{(S)-1-pentylcarbamoyl-2-[3-(1,1,4-trioxo-
1,2,5-thiadiazolidin-2-yl)-phenyl]-ethyl}-3-phenyl-propionamide as a white foam: [M+1]" =
558.



Zis -(CH2)mMO(CHR8)r wherein R8 is hydrogen, mis zero and r is 2; and @
is oxygen; or (ii) Q is not hydrogen when R, and R2 are hydrogen; X and Y
each are wWbH;03/08284i s a single bond; L2 is -(CHR7)n- wherei RCA/EP83/aB6®©; L3 iS
-(CHR)s wherein Ris hydrogen and s is 1; Zis -(CHRBpm wherein mis
zero; and 02 is oxygen; or Q1 is -C(OMR4aR5a, -C(OR10, -C(O OR10 or
-S(O gR o0 wherein R4a and Rya are as defined for R4 and R5; Rl10 is
optionally substituted al kyl, cycloal kyl, aryl, heterocyclyl, aralkyl or
het eroaral kyl; g is an integer of 1 or 2; or /WL -CRl11 Q is a radical of
the formul a Ul V1l wherein W is aryl, heteroaryl, aral kyl or
heteroamyi@—aw: is -C(OR3,, in which R3a is hydroxy or optionally
substituted al koxy; or R3a is -NR4aRba in which Rda and Rya are as defined
for R4 dnd RBL\COFFHOPF‘F’@HWPU@'@% alkyl or aryl; Ul is -C(OQ-, -S(0Q2- or
-(CH2)r in which r is as defined for Z;, V1is hydroxy, al koxy, aryl,
heteroaryl, optionally sub91\\| ,t98t ed al kyI or cycloalkyl; or V1 is -NR4bR5b
in which R4b and R5b are as/éejl _ned f R4 and R5 provi ded that (i) L2 is
-(CHR7)" in which n is an"fntegder "0 %2 and ) Zis -(CHRB)m in
IS 1261Q1the #orrrula U2 V2 wherein
W is -C(OR3a in which i's hyd?o I40pt|onally substituted al koxy; or
WO 03/ 082841 PCT/ EP03/ 034686 -118 R%, i ®,-NR4aR5a in which R4a and Rya are
as defined for R4 and R5; .Rll is hydrogen al kyl or aryl; U2 is -(CH2)p
i n whi clwhereis zero or 1; V2 is -NRAbC(O Rsb, -NR4bC(O OR5b,

- NRADC( O NRAGRED, o g dWXABISEEN, 258k, bty CErboxy, cyano, nitro, trifluoromethyl,

alkynyl, alkylthio, heteroaralkyl, heteroaralkoxy or heteroaryloxy provided that R; is located at

which mis zero; or / W

the 2-position when Lj is -(CHR)s- in which s is zero; or

R, is optionally substituted alkyl, alkenyl, optionally substituted amino, aralkyl,
aralkoxy, aralkylthio, aryloxy, arylthio or cycloalkyl provided that a monocyclic aryl group
which is substituted at the para position with a methylene or ethylene bridged nitrogen
containing heterocycle does not constitute part of R, when

(i) R, is located at the 2-position and Ls is -(CHR)s- in which s is zero;
(ii) X and Y each are CH; and

(iii) Q2 is oxygen; or
C-R; may be replaced with nitrogen or N—O; or

R, and R, combined together with the carbon atoms to which R,y and R; are attached
form an optionally substituted fused 5- to 6-membered aromatic or heteroaromatic ring
provided that R, and R; are attached to carbon atoms adjacent to each other; or

R. is hydrogen, halogen, hydroxy, alkoxy, cyano, trifluoromethyl, nitro, optionally
substituted amino, optionally substituted alkyl, alkylthio, aralkyl, heteroaralkyl, aralkoxy,
heteroaralkoxy, aralkylthio, aryloxy, heteroaryloxy, arylthio or cycloalkyl; or

Rz is -C(O)R; wherein
R; is hydroxy or optionally substituted alkoxy; or
Rs is -NR4Rs in which R4 and Rs are independently hydrogen, optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, aralkyl or
heteroaralkyl;

L, is a single bond; or



Rob and R4C are as defined for R4, and R5b has a neaning as defined for R5
provided that (i) L2 is -(CHR7)n- in which nis an integer of 1 or 2; and
(1) Z iswo(GlRBY¥m in which mis zero; or / WB R Q is &omratozed46e©f the
formula U3 V3 wherein WB is -C(OR3,, in which R3a is hydroxy or optionally
substituted al koxy; or R3a is -NR4aRSHIGn which R4a and Rya are as defined
for R4 and R5; R11l is hydrogen, alkyl or aryl; U3 is -(CH2)P in which pis
zero or 1; V3 is -NHC(O CHRAbNHC( O R12 wherein Rob is as defined for R4,

RL2 s hydr 046w cardihioR 6RbREN Sasther il Fynd the babeRiRry lo ek LOSR 1Y
I C

substituted al al kox oaI k or R12 is -NR4cRsb

and R5b Raage ggac(yq@p iferanan %PTIQQ&")Q ?fi/fé@?%édor §-membersd aromalic 9( CHR7)n- in
whi ch n hb{ér@é}ohﬁﬁ@ﬂﬁg' \/\andéd atZ, apd ﬁz atéd attached fo cArbbRBIoMd A4jAddnE1d dlchS
zero; L3 is - erein R is hydrogen, carboxy, opti onal |y substituted

al kyl , @y?ﬂ’o%fl kyI aryI or heteroaryl; s |s zero or an integer from1l to

3; @ is oxygen, sulfur or NR13 wherein RS drogen, hydroxy or | ower
al kyl: X and 8 GiHer P'HB@%WHEHtt?V'@PQ@Fe'nWW Bg%fr‘a/ th@rcarb%_apom%o which by |

oxygen @hd ﬂ)llalélana{dh@a %rl‘h SifetS- by LhgRsbre@Rhg Q/Hiéh|rﬂay96hb§|¥érﬁ«%¥é?ﬂmﬁ4 &%J
Vgt

alkoxycarbon ac on rbonyl , heteroaryl oxycarbon carbanDyI or
sul f ony°r WR Q:EP’%;P’%{E% jteagen apd sulfyr I%?‘é@ﬁfd that Rafirag

deri vat Iaﬁﬁcﬁéﬂ&b%ﬁfbon‘é%r@@é@)&@&ﬂloB&E(&R@Bbp?»%fi - 119 2. Acomoound

according to claiml1 wherein @ is oxygen; X and Y each are CH or -X=Y-

11 s sul fur; o%, & @?%W%blf@r%r'rﬂr@“e@n%ﬂg liLcaBbrt whidh c8/bine@togetidrAfihugd
erlvatlve t here
L+, R and the carbon atoms to which L, and R; are attached form an optionally substituted
fused 5- or 6-membered aromatic or heteroaromatic ring provided that L; and R, are

attached to carbon atoms adjacent to each other; or

L, is -CH.-, oxygen, sulfur or -NRs- and L, is CH which taken together with L,, R, and
the carbon atoms to which Ly and R; are attached form a fused 5- to 7-membered ring which
may be interrupted with one or two heteroatoms selected from oxygen, nitrogen and sulfur
wherein

Rs is hydrogen, optionally substituted alkyl, aralkyl, heteroaralkyl, alkoxycarbonyl,
aryloxycarbonyl, carbamoyl, sulfonyl or acyl provided that L, and R; are attached
to carbon atoms adjacent to each other;

Lz is -(CHR;),- wherein
Ry is hydrogen, hydroxy, alkoxy, carboxy, optionally substituted alkyl, cycloalkyl,
aryl or heteroaryl,
n is zero or an integer from 1 to 4;

Z is -(CHRg)m-, -(CH2)mO(CHRg),-, -(CH2)mS(CHRg),- or -(CH,),NRg(CHRg),- wherein
Rs is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl;
Ry is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl,
heteroaralkyl, alkoxycarbonyl, aryloxycarbonyl, heteroaryloxycarbonyl, carbamoyl,
sulfonyl, acyl or acylamino;
m and r are independently zero or an integer of 1 or 2;

Q, is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl provided that
(i) Q is not 2-phenyloxazol-4-yl when
R, and R; are hydrogen;



3. A compound according to claim2 of the formula O~ O S HNC NNL3 ~---/
| L1-L2-Z-Q (1A) OR R2 wherein R is hydrogen, hal ogen, hydroxy,

al koxy, twofoswseserret hyl , al kylthi o, heteroaral kyl or het ecoapra/3asy
provided that R is located at the 2-position when L3 is -(CHR)S in which s
is zero; or R is optionally substitut®ed al kyl, aral kyl, aral koxy or

aryl oxy provided that a nonocyclic aryl group which is substituted at the
para position with a nmethyl ene or ethylene bridged nitrogen containing

het erocycl e doeg JRQty ephdreioy;e part of R when (i) R is located at the
2-position and L3 is'-ﬁCHR)S I'n which s is zero; and (ii) X and Y each are
CH. R2 is hydr dgdfa singlebondiocatedpithe\dpesition; R3 i s hydroxy or optionally
substituted al kox l(C‘NRJfQM@reTW@%r{;(;“ which R4 and R5 are independently
hydrogen, optionally substituted alkyl, cycloal kyl, aryl, heterocyclyl,
aral kyl or het eksotgr-8FiR)s: wherein gisgestingl e bond; or L, is carbon which

conbi ned toget W . ~aRb ] i R2 are
attached form gﬁ‘so‘g??gﬂgﬁgﬁgbg&% {ﬁﬁ %%r}}yggde%ﬁfﬁq%\ré@gﬁ?r‘gkﬁsé?’e daromati c or
het er oar omati ¢ ®2 WPPIYio%led that L, and R2 are attached to carbon atons
adj acent to each _other; or L, is CH or nitrogen which taken together with
R2 and the car bdhQaisdint hyérogen when, WO 03/ 082841 PCT/ EP03/ 03466 -120 and
R2 are attachedgfgidRaafsif@rbgen; t0 7-nenbered ring which may be interrupted
with one or two heteroatons sel ected from oxygen, nitrogen and sul fur
provi ded that LXapdd ®eEhar@CHittached to carbon atons adjacent to each
other; or L, is_ G shgldBshg;sul fur or nitrogen and L2 is carbon which

conbi ned together with L1, R2 and the carbon atonms to which L, and R2 are
attached form ar i9pCHiA WpergimRisizei®ied fused 5- or 6-nmenbered aromatic or

het er oaromati ¢ i@ QG IviHeReih S hidroBBA afid s £
Zis -(CHRg)m- wherein m is zero; and

Q, is oxygen,; or

Q  is -C(O)NR4aRsa, -C(O)Ryo, -C(O)OR; or -S(O)qR10 Wherein Ra, and Rs, are as
defined for Ryand Rs; Ry is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl
or heteroaralkyl; q is an integer of 1 or 2; or

s
- G—Ry

\

U=V wherein

Q, is a radical of the formula
W, is aryl, heteroaryl, aralkyl or heteroaralkyl; or
W, is -C(O)Ra, in which Ra, is hydroxy or optionally substituted alkoxy; or
Rasa is -NR4aRsa in which R4, and Rs, are as defined for Ry and Rs;
Ri1 is hydrogen, alkyl or aryl;
U, is -C(O)-, -S(O),- or -(CH,),- in which r is as defined for Z;
V, is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyl or cycloalkyl; or
V, is -NRgRsp, in which Ry, and Rsp, are as defined for R4 and Rs provided that
(i) Lz is -(CHRy),- in which n is an integer of 1 or 2; and
(il) Z is -(CHRg)m- in which mis zero; or
Ve
- (i_ R,

u,—Vv.

Q, is a radical of the formula 2 wherein

W, is -C(O)Ra, in which Rg, is hydroxy or optionally substituted alkoxy; or



attached to carbon atons adjacent to each other; or L, is -CH2-, oxygen,
sul fur or -NR6- and L2 is CH which taken together with L1, R2 and the

car bon atwom3pgeswhi ch L, and R2 are attached form a fusedPBI/HPo3/{346@ber ed
ring which may be interrupted with one or two heteroatons sel ected from
oxygen, nitrogen and sul fur wherein R8s hydrogen, optionally substituted
al kyl, aral kyl, heteroaral kyl, al koxycarbonyl, aryloxycarbonyl, carbanoyl,
sul fonyl or acyl provided that L, and R2 are attached to carbon atons

adj acent to each RI-N 2n Which FHEd R:, a0 85 Gefinedér RgamyAL;09en; n is
zero or an mteae?iagf 1H83;R5;!—; Z 'ICS -(CHRSSm -(CH )er’rO(r §RaB) &

- ( CH2) mB( CHR8) rRy/is bydrees Rl @3y r wherein RS is hydrogen or optionally

substituted al kylis - @Qﬂ)p ,mwﬁlibﬁge@zergmrnonal |y substituted al kyl,
cycl oal kyl, aryl, heterocyclyl r are |nd%fendently zero or

an integer of 1Vais -B Ra(0 brhyﬁpﬁg}sﬂ@pt”%qq)y%%?ﬁ% ae3f OdRey In Which

cycl oal kyl', ar yh4b@hd *Fﬁct &reQRYdehibed R BY] IR, Ras a rhéanirfg ad defi@d for Rs
2- phenyl oxazol - 4-y| n R and R2 are hydrogen; X and Y each are CH L,

is asingle bonEfOY'GE‘éf'@& at the 4-position; L2 is -(CHR?) n- wherein nis

zero; L3 is -(CHR) %)\Mgesmcﬂn;«)n .ﬁmwhqns%adnté érof1(&d2hAEX CHRB) r wherein R8
is hydrogen, mis zero and I's 2; % is not hydrogen when R and

R2 are hydrogen; XAl ﬂC"é'a@h- 'aw@'w 'WTGBS”082841 PCT/ EPO3/ 03466 -121-
L, is a single bond; L2 is -(CHR )I-whegrein nis zero; L3 is -(CHR)g

wherein Ris hydrogen and s is 1, apud Zis -(CHR8) m wherein mis zero; or
Q, is -C(ONR4aR5a, -C(OR o0, - yOR10 or -S(O gR o wherein R4da and Rsa

are as defined for 10 i gopional |y substituted al kyl,
cycl oal kyl , ahy$@ ’%‘Eaing\?éPV“”'a ar al ﬁ WhergiEt eroaral kyl ; g is an integer

of 1 or 2; or Wjis-C(O)Rs. in which R, is hydroxy or optionally substituted alkoxy: or
Raa is -NR4,Rsa in which R4, and Rs, are as defined for Ryand Rs;
Ri1 is hydrogen, alkyl or aryl;
Us is -(CH,),- in which p is zero or 1;
V3 is -NHC(O)CHR4,NHC(O)R;, wherein Ry, is as defined for Ry; Ry2 is hydrogen,
aryl, heterocyclyl, aralkyl, heteroaralkyl, optionally substituted alkyl, alkoxy or
cycloalkyl; or
Ri2 is -NR4cRsb, in which R4 and Rs, are as defined for Ry and Rs provided
that
(i) Lz is -(CHR;7),- in which n is an integer of 1 or 2; and
(i) Z is -(CHRg)m- in which m is zero;

Ls is -(CHR)s- wherein
R is hydrogen, carboxy, optionally substituted alkyl, cycloalkyl, aryl or heteroaryl;
s is zero or an integer from 1 to 3;

Q, is oxygen, sulfur or NR,; wherein
Ri3 is hydrogen, hydroxy or lower alkyl;

X and Y are independently CH or nitrogen; or

-X=Y- is sulfur, oxygen or -NR,;- wherein
R4 is hydrogen, optionally substituted alkyl, alkoxycarbonyl, acyl,
aryloxycarbonyl, heteroaryloxycarbonyl, carbamoyl or sulfonyl;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.



W -CR 11 Q is aradical of the formula UL V' wherein W is aryl,
heteroaryl, aral kyl or heteroaralkyl; or W is -C(OR3,, in which R3a is
hydr oxy owoapsmanl |y substituted al koxy; or R3a is - NRARRIEPOSI03MG6 ch Rda
and Rsa are as defined for R4 and R5; R11l is hydrogen, alkyl or aryl; U,
is -C(O- or -(CH2)r in which r is asdef-ined for Z; V, is hydroxy, alkoxy,
aryl, heteroaryl, optionally substituted al kyl or cycloalkyl; or V, is
-NR4bR5b in which Rob and Rsb are as defined for R4 and R5 provided that

(i) L2 '25 I(%mcrﬂ)unbgcmh%g tgc|aﬁv\2r%dspé%ger of 1 or 2; and (ii) Zis

- (CHR8) m is a radical of the formula U2
V2 wherein V\@zllSQ)@(gé))\RS 1 in which R3a is hydroxy or optionally substituted
al koxy; or Eacﬂ\ﬁé |n whi ch Rda and Rsa are as defined for R4 and
R5i Rl11l is rogen for aryl; U2 is -(CH2)p in which pis zero or 1;
V2 is -NR4bC(>©m5s)suituxR4bC(O)m5b - NR4bC( O) NR4CR5b or - NR4bS(O) 2R5b in

whi ch , i ng as defined
for R5 %Brg ﬂggngﬁﬁ]@%l?(a E%Fﬁ%;lé gglgih&%')%}a‘&ggrussc%”og&gqg%%?ﬁt eger of 1 or
2; and (ii) Zis -(CHR8)min which mis zero; or WO 03/082841

PCT/ EPO3}/ 034@600mm2damrdm10 clim Rof therfadingal of the formula U3 V3 wherein
WBis -C(OR31 in which R3a is hydroxy or optionally substituted al koxy; or
R3a is -NR4aR5a in which R@& gﬁd Rya are as defined for R4 and R5i Rl11l is
hydr ogen, al kyl or aryl; U3 B8 -(CH2)P in which p is zero or 1; V3 is

- NHC( O) CHR4bNHC( O) R12 Wnehﬂ\3| n R6L2 3we“ ned for(l '$4I R12 is hydrogen,
Li-L-Z-Q,

o
I:“I F*2
wherein
Ry is hydrogen, halogen, hydroxy, alkoxy, trifluoromethyl, alkylthio, heteroaralkyl or
heteroaralkoxy provided that R, is located at the 2-position when L; is -(CHR)s- in which s is

Zero, or

R, is optionally substituted alkyl, aralkyl, aralkoxy or aryloxy provided that a
monocyclic aryl group which is substituted at the para position with a methylene or ethylene
bridged nitrogen containing heterocycle does not constitute part of Ry when

(i) Ry is located at the 2-position and Lj is -(CHR).- in which s is zero; and
(i) X and Y each are CH;

R is hydrogen; or

Rz is -C(O)R; wherein
R is hydroxy or optionally substituted alkoxy; or
Rs is -NR4Rs in which R4 and Rs are independently hydrogen, optionally
substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyl;

L, is a single bond; or

L, is carbon which combined together with R, and the carbon atoms to which L, and
R. are attached form an optionally substituted fused 5- or 6-membered aromatic or
heteroaromatic ring provided that L, and R; are attached to carbon atoms adjacent to each
other; or

L, is CH or nitrogen which taken together with R, and the carbon atoms to which L,



aryl, heterocyclyl, aral kyl, heteroaral kyl, optionally substituted al kyl,

al koxy or cycloalkyl; or R12 is -NRACR5b, in which Roc and R5b are as
defined fwpoRgsmmd RS provided that (i) L2 is -(CHR7)n- iPeTiEPOZIB4H6 1S an
integer of 1 or 2; and (ii) Zis -(CHR8)m in which mis zero; L3 1is
-(CHR)S wherein R is hydrogen; s is z80 or an integer from1l to 3; X and
Y each are CH, or -X=Y- is sulfur; or a pharmaceutically acceptable salt
thereof; or a prodrug derivative thereof. 4. A conpound according to claim

3 of t hpanfi o, ﬁtt&’éhe% 160 hihsselyls- kb f%ﬂer&l nIQ? RhichGhid) be mZérQ teoqalth W rein

Rl is hydrogen, hal ogen, %drox al koxy Iuororret@(i op tlona
subst i t OF &P awﬁgnatom%ﬁﬂ?@? frgm @waerkwtmg@naanrécﬁww RIPYiA {pat h‘e@ﬂé’rBa@"&l kyl or

het er oarghkiadio dArtioh a&@rh@a@jracé‘rﬂtb Bh&DSheRlor L Oor 2, Zis -(CHRB)m,
-(CH2) M CHR8)r , -(CH2) n5(CHR8) r or (CHZ) rrNR9(CHR8)r wherein V\DOB/ 082841

PCT/ EPO3/ 03466 is Cngx?ygeR%dlfﬁr &WtrrcquWhndR_% i¢ arBysl m%rbon%e'dQG@éthéfr wnth

substituted al kyl, cycl oal heterocré(él yl or acy m and are

i ndependerftdand; PGa&O"zﬂ*Pmﬁ{Oe\@@ hbfand By area h?%fOIW(ﬂ"d@?é'ﬁnalﬁﬁypﬁtﬁ&tleﬁy
substit iR Silo‘ﬂélmerﬁbiéﬂee%lréﬁétlc Shéter8arohRti€ FiRG Yrdvied 14t L, Gnd I8 are

-C(O NRdaR5a, -C(OR1 -C(OOR 0 or -S(OgR 0 wherein Raa and R5b are
i ndependdaeheg tﬁféfh?@éﬁoméﬂfjlﬁéﬁﬁltq’ gadueiben Ot ed al kyl, cycloal kyl, aryl,
het erocycl yl, aral kyl or heteroaral kyl; R10_is opti onal | y substituted

al kyl, cycl o&h i/ICHza0rygem vty 9 Ny Ia“déce!ﬂ &I whish taken logelReamity Ly, Rz and an
i nteger yd cakb&h atbmsStol whichll,ndR, e bith@ iR foh atus¥d B ito 7-membered ring which
may be interrupted with one or two heteroatoms selected from oxygen, nitrogen and sulfur
wherein
Rs is hydrogen, optionally substituted alkyl, aralkyl, heteroaralkyl, alkoxycarbonyi,
aryloxycarbonyl, carbamoyl, sulfonyl or acyl provided that L, and R, are attached

to carbon atoms adjacent to each other; or

L, is -(CHR;7),- wherein
Ry is hydrogen;
n is zero or an integer of 1 or 2;

Z is -(CHRg)m-, -(CH2)mO(CHRg),-, ~(CH2)nS(CHRg),- or -(CH,)nNRg(CHRs),- wherein
Rs is hydrogen or optionally substituted alkyl;
Ry is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl or acyl;
m and r are independently zero or an integer of 1 or 2;

Q, is hydrogen, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl provided that
(i) Qq is not 2-phenyloxazol-4-yl when
R; and R; are hydrogen;
X and Y each are CH;
L, is a single bond located at the 4-position;
Lz is -(CHR;),- wherein n is zero;
L; is -(CHR)s- wherein s is zero; and
Z is -(CH2)nO(CHRg),- wherein Rg is hydrogen, m is zero and r is 2; or

(i) Qq is not hydrogen when
R, and R; are hydrogen;
X and Y each are CH;



@ is 0, Sor -NR6a wherein R6a is hydrogen, optionally substituted al kyl,
aral kyl, heteroaral kyl, al koxycarbonyl, aryloxycarbonyl, carbamoyl,

sul fonyl wp 0ao§a841 X and Y each are CH, or -X=Y- is squu@mePOﬁ03466
pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.
5. A conpound according to claim3 of- {2b-formila o\ s /o H\Z 11~ N-(CH2) 5
~/ 1 (I oRiI @B Z-Q wherein R, is hydrogen, hal ogen, hydroxy,

al koxy, trifluoronmethyl, optionally substituted al kyl, alkylthio, aralkyl,
ar al koxy, aryl ox_y,sahghgégaﬁ@l kyI or het er oar al koxy; Z is -(CHRB)m,

- (CH2) mO( CHRB) 1 i %rrs )T, -(CH2) "MNRO(CHRB) r wherein R8 is
hydrogen; R9 i sLhﬂfd %% ‘?'Bﬁzﬁ F?,"Osubstl tuted al kyl, cycloal kyl, -aryl,

het erocycl yl or Lagy{CHR)R wstein RischydrstRPeMNEyadero or an integer of 1 or
2; WO 03/082841_PCT/ EP03/ 0%466 -124 -, is hydrogen, optionally substituted
al kyl, cycl oal k{fiis* Qﬁﬂ“o?” REARPUEFRIYPF or Q is -C(ONR4aR5a, -C(OR o,

C(O)CRoor O) ere da a Rya are_ independently hydrogen,
optional ly suchﬁ 1‘85@@‘%& dﬁéﬁ@i ﬂ%ﬁwokéquRmévﬁéf%b Bea d0d l:¥5a|'=35{5!¢<5'yl or
het er oardﬁfuhydi iorRL;@nU asqwo nw&bhmn;sak»stmte&&@ ykiphikylCayl, ﬂa{elfddycly%bélkyl

het er ocyc or. heteyroaral g is an integer of 2; s is
zero or %{ﬁyfeﬁ?%@@w éfs"’l" Bm;eggro{bgr?,sory, S or -NR6a wherein R6a |s hydr ogen,

optionally substituted al kyl, aral kyl, heteroaral kyl, al koxycarbonyl,
aryl oxycar bonyl , carbanoyl, sul f onyl/(W1 acyl; X and Y are CH, or
- (i_ Ry
Q is a radical of the formula UV wherein
W, is aryl, heteroaryl, aralkyl or heteroaralkyl; or
W, is -C(O)Raa in which Ra, is hydroxy or optionally substituted alkoxy; or
Rsa is -NR4aRsa in which Ry, and Rs, are as defined for R4 and Rs;
R4 is hydrogen, alkyl or aryl;
U, is -C(O)- or -(CHy,),- in which r is as defined for Z;
Vi is hydroxy, alkoxy, aryl, heteroaryl, optionally substituted alkyl or cycloalkyl; or
V, is -NR4Rsp in which Ry, and Rs, are as defined for Ry and Rs provided that
(1) Lz is -(CHR;7)n- in which n is an integer of 1 or 2; and
(i) Z is -(CHRg)- in which m is zero; or
Ve
- C\_ Ry

_V .
U Ve wherein

Q; is a radical of the formula
W, is -C(O)Raa in which Ra, is hydroxy or optionally substituted alkoxy; or
Rsa is -NR4aRsa in which Ra, and Rs, are as defined for R4 and Rs;

R11 is hydrogen, alkyl or aryl;
Uz is -(CHa),- in which p is zero or 1;
V2 is -NR4C(O)Rsp, -NR 4 C(O)ORs,, -NR4,C(O)NR4:Rs, or -NR4,S(0)2Rs, in which
R4 and Ry are as defined for Ry, and Rs, has a meaning as defined for Rg
provided that

(i) Lz is -(CHR;),- in which n is an integer of 1 or 2; and

(i) Z is -(CHRg)mm- in which m is zero; or



-X=Y- is sulfur; or a pharmaceutically acceptable salt thereof; or a
prodrug derivative thereof. 6. A conpound according to claim3 wherein R2
i s hydrogen;o3ks28is a single bond; L2 is -(CH2)" in which RCIr&PaRI6Or an
integer of 1 or 2; or a phar maceut i cal | acceptabl e salt thereof; or a
prodrug derivative thereof. 7. A comi@énd according to claim6 of the

formula ~ ~ O\ //0O s HNC N(CH2)$ (ID) 0O (CH2),; Z-QL R wherein R, is
hydr ogen, hal ogen, hydroxy, al koxy, trifluoronmethyl or alkylthio provided
that R, is located at the 2-positiopwghen s is zero; or R is optionally

substituted al kyl, aral kyl, aral ko>& r aryloxy provided that a nonocyclic
aryl group which is substltuted at \(h Ypara position with a nethyl ene or

et hyl ene bridged nj.trogen .containig Neteroc cle does not constitute part
of R when W8 &?b’éﬁ? p'%&f?@bﬁ%/ 034%_ "i’%% is located at the
2-position and w3 isS-C{O)Ry, irewhich B i hydrandoﬂom@nbllwgwsﬁbtedralko&yZcfrro or an

i nteger of 1 or 2; erQ CHRB) r,

_ (CH2) M8( CHRB) T - 'S(@?ﬁﬁﬂ\l ma"%%ﬁ s Eg@epgé %’@h RO is

hydr ogen, opti qm,aisj byydso g alkylt@d;r,aj kyl, cycloal kyl, aryl, heteroaryl or

acyl; mand r pend zero r an integer of 1 or 2, Q is
hydr ogen, optldiﬁisl'@]"gﬁ’bg‘t‘iv %ﬁ"?ﬁf?' cycl oal kyl, aryl or heterocyclyl

provided that \i3 -MHC(G) ommmmtmnw Wil R.d isyds adiiasd T0RR,| Ry BydGeet, X
and Y each are a(rjy_lii heterocyclyl, aralkyl, heteroaralkyl, optionally substituted alkyl, alkoxy or
cycloalkyl; or
R,z is -NR4Rsp, in which R4 and Rg, are as defined for Ry and Rs provided
that
(i) Lz is -(CHRy),- in which n is an integer of 1 or 2; and

(i) Z is -(CHRg)m- in which m is zero;

L3 is -(CHR)s- wherein
R is hydrogen;
s is zero or an integer from 1 to 3;
X and Y each are CH; or
-X=Y- is sulfur;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.
4. A compound according to claim 3 of the formula
o\\S /) o}
AN N (CH);

0] A,

wherein
R, is hydrogen, halogen, hydroxy, alkoxy, trifluoromethyl, optionally substituted alkyl,
alkylthio, aralkyl, aralkoxy, aryloxy, heteroaralkyl or heteroaralkoxy;

n is zero or an integer of 1 or 2;

Z is -(CHRg)m-, -(CH2)nO(CHRg),-, -(CH2)mS(CHRg),- or -(CH2)mNRe(CHRs),- wherein



Nnis zero; s is zero; and Zis -(CH2)nO(CHRB)r wherein RB is hydrogen, mis

zero and r is 2; or (ii) @Q is not hydrogen when R, is hydrogen; X and Y

each are wbB03/0828#5 zero; s is 1; Zis -(CHRB)m wherei n mPCI/EPES/G460Or Q i S

-C(ONRdaR5a, -C(OR o0, -CCOOR 0 or -S(OgR 0 wherein R4a and Rya are

i ndependent |y hydrogen, optionally sub®3tuted al kyl, cycloal kyl, aryl,

het erocycl yl, aral kyl or heteroaralkyl; R o is optionally substituted

al kyl, cycl oal kyl, aryl, heterocyclyl, aral kyl or heteroaralkyl; g is an

integer of 1 orRgisy@rdgey Q is a radical of the fornula Ul'11 wherein W

is aryl, heterogryl, .aralkyl. or heteroaral kyl: or WO 03/082841

PCT/ EP03/ 03466 Fé %ﬁdweﬂsgﬁ"@(‘%ﬂﬁ%{ ?"tf’??dva‘?f%t?y%a'k}"sawgBP'&E?PYS'V' IAYbnal | y

substituted al kexand mrelﬁﬂﬁpbﬁdenmyiééﬁ'iﬁ dnlintefércdt 1Rsk;and Rya are

i ndependently hydrogen, optionally substituted al kyl, cycloal kyl, aryl,

het er ocycl yl Q,ds Aydrpgemroptienally eabsiitbtyd alkid] dydisalkyy, iy @e hetepddgwll; oF aryl; U,

is -C(O- or -(CH2)r in whichr is as defined for Z;, V, is hydroxy, alkoxy,

aryl ] hgt ero\z;\ﬂﬁyi; %C(@NR@FKS;,I-Q%QE!%M:(@SG%ai-gycllc))qa{o wheedigal kyl ; or V, OIi Sh

-NR4bR5b in i Roh, and R5b ar.e ef i ne or, R4 n provi ded t hat

() hTs an |t Budnddis frePdsengan hidroosn; eotonayaibsfttie SR Sbakel s or o

% x\z R Q ihSa@I, matﬂrmblypbrdlkwloﬁmtéﬂgbmmyz V(2j WlnErei nWis -C(OR3,, in
ich R3a is hydraxy or tiopa stjtute XV a i s -NR4aRba

' Whi ch Raa anfons ptanaff seBEkeatfy sy BT B gl eERA B s 1t ur od

al kyl, cycl oal kiyéteroaralkyl; het erocyclyl, aral kyl or heteroaral kyl;

g is an integer of 1 or 2;
s is zero or an integer of 1 or 2;

Q3 is O, S or -NRg,- wherein
Rea is hydrogen, optionally substituted alkyl, aralkyl, heteroaralkyl, alkoxycarbonyl,
aryloxycarbonyl, carbamoyl, sulfonyl or acyl;

X and Y each are CH; or

-X=Y- is sulfur;
or a pharmaceutically acceptable sait thereof; or a prodrug derivative thereof.

5. A compound according to claim 3 of the formula
o\\S P o)
i N (CHo)s l X 0©)
o RN
QS
z-Q,

wherein
R is hydrogen, halogen, hydroxy, alkoxy, trifluoromethyl, optionally substituted alkyl,
alkyithio, aralkyl, aralkoxy, aryloxy, heteroaralkyl or heteroaralkoxy;

Z is -(CHRg)m-, -(CH2)mO(CHRg)~, -(CH2)mS(CHRg),- or -(CH,)»NRg(CHRg),- wherein
Rs is hydrogen;
R is hydrogen, optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl or acyl;
m and r are independently zero or an integer of 1 or 2;



R11 is hydrogen, alkyl or aryl; U2 is -(CH)p in which pis zero or 1; V2
is -NRAbC( O R5b, -NRAbC(O OR5b, -NR4bC(0) NRACRSb or -NR4AbS(O 2Rsb i n which
Rdb and RyoO oangesas defi ned for R4ai and R5b has a neani ngPa3/Epes/dazed f or
Rsa provided that (i) nis an integer of 1 or 2; and (ii) Zis -(CHR8)m
in which mis zero; or / WB R11 Q -ilR4a radical of the fornula U3 V3
wherein WB is -C(0)R3a in which R3a is hydroxy or optionally substituted

al koxy; or R3a is -NR4aR5a in which Rda and Rsa are independentl|y hydrogen,

optional ly, Ehehicdierd optdnidly GRXAHAGE ik, cyafoslie, BSH BF BaNEI Vb & al kyl or

het er oar al kyl ; or- ar n whichr is

zero or 1, V@J1 i CEW‘%W% cI (B;é erg{@q;ﬁ%m” efeifts defined for Rdai

R12 is hydrogen, et e het er oar al kyl , optionally
substituted al k@Aa and sd(@fﬁyndﬁpeli'?%ﬂt myﬁsﬂgenmptwlmsmswﬂ atiyh/cerlodky3466 -

127 Rl12 is - y% %Ikgfl eltétfog,%"g@fl ned for R4a, and R5b has a

meani ng as def ed that (i) nis an integer of 1 or 2;
and (ii) Z |s l%@ms)ﬂ@nally suhswhtadﬁ"@l cyelpalkylyaryh fetereayelyl, aratkybpr or - X=VY-
is sulfur; #}g ,rgg&,gutl cally acceptable salt thereof; or a prodrug
derivative ther eo 8. A conmpound according to claim?7 V\,her ein -X=Y- is
sul fur; or a phhsmadelggercdl g iccept abl e salt thereof; or a prodrug
derivative thereof. 9. A conpound according to claim7 wherein RL is
brom de; X amzefcéa@wrée&erw Obe: a pharmaceutical ly acceptable salt

t hereof; or a pr odr ugi\I derivative thereof. 10. A conpound according to

cl aim 7 wheReisO, S or -NRe,- wherein

Rea is hydrogen, optionally substituted alkyl, aralkyl, heteroaralkyl, alkoxycarbonyl,
aryloxycarbonyl, carbamoyl, sulfonyl or acyl;

Xand are CH; or

-X=Y- is sulfur;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

6. A compound according to claim 3 wherein
R: is hydrogen;
L, is a single bond;
Lz is -(CH.)n- in which n is zero or an integer of 1 or 2;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

7. A compound according to claim 6 of the formula
o\\ //o
HN/S\N’(CH"‘)S | )&\Y (D)
28
o 2R1 = (CH,),-Z-Q,
wherein

R, is hydrogen, halogen, hydroxy, alkoxy, trifluoromethyl! or alkylthio provided that R;
is located at the 2-position when s is zero; or

R; is optionally substituted alkyl, aralkyl, aralkoxy or aryloxy provided that a
monocyclic aryl group which is substituted at the para position with a methylene or ethylene
bridged nitrogen containing heterocycle does not constitute part of R, when



nis zero; sisl; Zis -(CH2)m in which mis zero; QL is -C(O NR4aR5a,
-C(OR10, -C(OOR10 or -S(OgR10 wherein R4a and Rya are independently
hydr ogen,wopiogasal | y substituted al kyl, cycloal kyl, aryl pChatres/amaye| yl ,
aral kyl or heteroaral kyl; R1O is opti onal |y substituted al kyl, cycloal kyl,
aryl, heterocyclyl, aralkyl or heterol®ikyl; q is an integer of 1 or 2;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative
thereof. 11. A conpound according to claim7 wherein nis an integer of 1

or 2; Zis -(CP@))mus Iooé@&étrflgdaﬁitio@éndédﬁfélrgﬁfrﬂﬂ),l\/\lhlerke: n m : s zero; r
is zero or i ona ubstituted al kyl, cycloal kyl, aryl or

het er ocycl yI %98@"5828% ‘?5@%%%3/ 03466 -128 or a pharnmceutically
accept abl e salt t her eof ; g P %drug derivative thereof. 12. A conpound
accordi ng to"d?é?rr‘?lof%@ﬁg?rnoﬂ an integer of 1 or 2; Zis

- (CH2) nNR9(CHZ r \/\herel n RO is hydrogen, opti onaIIy substitut ed aI kyI
cycl oal kyl , &'§Fer H’éteroaryl or acyl; mis zero; r is zero or |s

R L R O R wegegre

i ndependent | y hRglisdgdrogenpt i onal | y substituted al kyl, cycloal kyl, aryl,

het er ocycl yl , al ar 0 optiona substituted

al kyl , cycl oal iﬁ? ',Si?'&f’gﬂgenh% '8?%@?3L§%Ufeg%yf<)‘PP’°|8$Ly'h@'V Létg 'ﬁﬂ’ 2 i's an
integer of 1 ormZindararairplepemdedyzéroarlay imegemdfaldre;salt thereof; or a
prodrug derivative thereof. 13. A compound according to claim7 wherein n
is an integeQ,¢§ hy;dmiged, optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl provided

that
(i) Qq is not 2-phenyloxazol-4-yl when
R, is hydrogen;
X and Y each are CH,;
nis zero;
s is zero; and
Z is -(CH,)nO(CHRg),- wherein Rg is hydrogen, mis zero and r is 2; or

(i) Q4 is not hydrogen when

R, is hydrogen;

X and Y each are CH;

nis zero;

sis 1;

Z is -(CHRg),- wherein m is zero; or

Q; is -C(O)NR4aRsa, -C(O)Rio, -C(O)OR; or -S(O)qR 1o Wherein
Rsa and Rs, are independently hydrogen, optionally substituted alkyl, cycloalkyl,
aryl, heterocyclyl, aralkyl or heteroaralkyl;
Rio is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or
heteroaralkyl;
qis an integer of 1 or 2; or
/W
- C\— Ry
Uu—

Q is a radical of the formula Vi wherein

W, is aryl, heteroaryl, aralkyl or heteroaralkyl; or



Zis -(CH2)mwherein mis zero; / W Rf Q is aradical of the fornula 1
V1l wherein W is aryl, heteroaryl, aral kyl or heteroaralkyl; R' is

hydr ogen,walokgs28er aryl; U is -C(O- or -(CH2)r in whi ChPCTIEPOZEX66 V, S

aryl, heteroaryl, optionally substituted al kyl or cycloal kyl; or a

phar maceutically acceptable salt theret#6- or a prodrug derivative thereof.

14. A conpound according to claim7 wherein nis 1; Zis -(CH2)mwherein m
is zero;, W2 -CRQ is aradical of the formula U2 V2 wherein WO 03/ 082841

PCT/ EP03/ 03466 w12 @Saq f whitPRZR HyBro‘&?bPBptlgﬁally subshifgffmRoxyad R4a and
Rsa are i ndependent ly dro en, gt I'on subst’i tuted al kyl,” cycl oal kyl,

aryl, heterocyclylRa '&r%lﬁ#a\ﬂs 'BrWh‘CHb era®8 s RSﬁ independertiyydredsenoptigpallys

-(CH2) P in whi ch pubginged ngVagl&alkJN%c\rgQG&%BéR%lyl AR Retdiatralky;
- NR4AbC( O NRACR5b or - NR4b in Ab and Roo are as défined for

R4a, and R5b haBnds hﬂi@ﬂ%aﬂﬁ' deéfylhed for Rsa; or a pharmaceutically

accept abl e sal ty} ,Qecggt or QEHR),-Rh MHhS i§1gE Hgfﬁ{eb\fgrzhereof 15. A conpound
according to claim7 wherein'nis 1, Zis -(CH)m mwherein mis zero; W8

Rlt 01 is a ra¥i 'éé.wdr@xy @foxy.ci v haterganiontipasllyi substiuted alkyl o) gysloalikyk onni ch
R3a is - NR4aRSay, §'3IQRB§§},|@F<W|CM aﬁ@nﬁms@%@ﬁmd for Rhavéi{op@grbm\ﬁafgd'tﬁa@' ly

substituted al k y‘l , eterocyclyl, aral
het eroaral kyl ; R11 ()& inpaintegar;of 1 or2; and

(i) Z is -(CHRg)mm- in which m is zero; or

s
— C\—-— R,
Q, is a radical of the formula U Ve wherein
W, is -C(O)Rs, in which Ra, is hydroxy or optionally substituted atkoxy; or
Rsa is -NR4aRsa in which Rs, and Rs, are independently hydrogen, optionally
substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyl;
R,4 is hydrogen, alkyl or aryl;
Uz is -(CHa),- in which p is zero or 1;
V2 is -NR4C(O)Rsp, -NR4,C(O)ORsp,, -NR4bpC(O)NR4Rs, or -NR4pS(0)2Rsp in which
R4, and Ry are as defined for R4, and Rg, has a meaning as defined for Rs,
provided that
(i) nis an integer of 1 or 2; and

(ii) Z is -(CHRg)m- in which m is zero; or

Qq is a radical of the formula Vv wherein
W3 is -C(O)Raa in which R3, is hydroxy or optionally substituted alkoxy; or
Raa is -NR4aRsa in which Ry, and Rs, are independently hydrogen, optionally
substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralkyl or heteroaralkyl;
Ry is hydrogen, alkyl or aryl;
U; is -(CHy),- in which r is zero or 1;
V3 is -NHC(O)CHR4,NHC(O)R;2 wherein Ry, is as defined for Ry,; Ry is
hydrogen, aryl, heterocyclyl, aralkyl, heteroaralkyl, optibnally substituted alkyl,
alkoxy or cycloalkyl; or



U3 is -(CH2)p in which pis zero; V3 is -NHC(O CHRAbNHC( O R12 wherei n R4b
is as defined for R4da; R12 is hydrogen, aryl, heterocyclyl, aralkyl,

het er oar awkyiz/08zspt i onal | y substituted al kyl or al koxy; omrPCRIEP08/83468NRACRS5bD
in which RAC and R5b are as defined for R® and R5,1; or a pharmaceutically
acceptabl e salt thereof; or a prodrug 1&?rivative thereof. 16. A conpound
according to claim1l which is selected from 5-Naphthalen-1 -ylnethyl-1, 1
-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;

N-[3-(1,1,4-Trioxg, ;ZLBZNM#QA ANAGR ] W &aefmba%mja)a %lh'al:'a%ﬁ@érﬁi@&@

[3-(1,1,4-Trioxo- 5-t hi adi azol i di n- yI met hyl ) - benzyl'] -carbam ¢ acid
t-butyl ester; elnedfor Rsa provided that

5- (4- Am nonet hyI ?W&hnlméggld?)jqﬂb; and- t hi adi azol i di n- 3- one;
N-[4-(1,1,4-Trioxo- 5-t hi adi azol i di n-2-yl net hyl ) - benzyl ] - acet am de;

[4- (1,1, 4 Tri oxo- 1, SisrHBseziMNGN IS 38786t hyl ) - benzyl | - car bani ¢ acid t

- but yl ester

3- Phenyl - N-[X?’F Y each aredxidiof, 2, 5-t hi adi azol i di n- 2-yl net hyl ) - benzyl ] - pr opi o
nam de; 5-(3-10do-benzyl)-1, 1 -dioxo-1,2,5-thiadiazolidin-3-one; WO

03/ 082841 PCTFEPOSFBANE6 ~ - 130

5- (13- Ni oF Qphﬁﬁﬁédehhéall%a@ééﬁtéblésat frrekdo; Qﬁ'aap?%ﬂugldén%t%%ereof

5- (3- Am no- benzyl) di oxo-1, 2, 5- th| ‘adi azol i di n- 3- one;
N—[3(114Mox0125th|ad|azoll yl nethyl ) -phenyl]-acetam de; 1,1
x0- B: pyr FATRPUPH Aeqging 10 slakm ¢y Eﬁ"&zol i di n-3-one;

- Am no- bewa.gsam di oxo-1, 2, 5-t hi adi azol i di n- 3-one;

-(1,1,4-Tri oxo- 5th|ad|§z§llld|n2 Irrethl Efg butyramde 1
1

v%¥%g

.ogapﬁamaofuaca("v.aseﬁptab'%s RT89Hi % AdIrPEri ¢ f: phenyl | - ur ea:
4-Trioxo-1, 2,5-thi adi azol i di n-2-yl net hyl ) - ben20| c acid nmethyl ester;
H:Tri Wpo&nBabbbrdﬂg&d@lblrﬁVWrem met hyl ) - benzoi ¢ aci d;
4-
t

Tri t hi adi azol i di n-2-yl net hyl ) -benzoi ¢ aci d;
hyl - gﬁ:‘&?{ﬂ“‘% '1-di oxo- 1, 2, 5- t hi adi azol i di n-3-one; 1,1

5- pyr iXdirna- Besthateot:- 1, 2, 5- t hi adi azol i di n- 3- one;

, 1,
1,
- Me
X0-

! U'IN-b-h

(1 O S ey PR o4t Bl s LR TB o0t o onc
1- Di oxo- 5-t hi ophen- 2-yl rrethyl 1, 2, 5- thladIaZO|IdIn 3-one;
- (
- (
[

4- I\/EuboxyAbmnmdu)wd hcdording)(@cl&;ﬁ?@hblfu:mdl azol i di n- 3- one;
4- Am no- 2- br ono- benzyl ) -1, 1- di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
4- (1,1, 4- W‘? 68 1, 2, th| adi azol i di n-2-yl met hyl ) - phenyl ] - acet ani de:

sis1;

ZougR R

Z is -(CHy)m- in which m is zero;

Qi is -C(O)NR4aRsa, -C(O)R;0, -C(O)OR;, or -S(O)qR10 wherein
R4a and Rs, are independently hydrogen, optionaily substituted alkyl, cycloalkyl,
aryl, heterocyclyl, aralkyl or heteroaralkyl;
R, is optionally substituted alkyl, cycloalkyl, aryl, heterocyclyl, aralky! or
heteroaralkyi;
q is an integer of 1 or 2;

or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

11. A compound according to claim 7 wherein
n is an integer of 1 or 2;
Zis -(CH2)m=, -(CH2)mO(CHy),- or -(CH2)mS(CHy),- wherein
m is zero;
ris zeroor 1;
Q, is optionally substituted alkyl, cycloalkyl, aryl or heterocyclyl;



N-[4-(1,1,4-Trioxo-1,2,5-thiadi azol i di n-2-yl net hyl ) - phenyl | - met hanesul f onam

i de;

N[ 4- (1, IWo-03n8xp- 1, 2, 5-t hi adi azol i di n- 2-yl net hyl ) - benzylPCTrePo$iedaes ul f onam

ide; 5-(4-Methyl - benzyl) 1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;

Amino-[4-(1,1,4-trioxo-1, 2, 5-t hi adi azol3& n- 2- yl met hyl ) - phenyl ] - acetic

aci d;

2- Ani no- N- propyl -2-[2-(1,1,4-trioxo-1,2,5-thi adi azol i di n-2-yl net hyl ) - phenyl

] - acet aragharmaceutically acceptable salt thereof; or a prodru _derivat_ive_thereof.

2- Am no- N-propyl 2-[4-(1,1,4-trioxo-1, 2,5-thi adi azol i di n-2-yl net hyl ) - phenyl
acet

, 2, 2- T?'E:‘I u&%orﬂ?({“ﬁ'fj(?ﬁ??rg@%%ﬁwp 7Wherain1 4-trioxo- 1, 2, 5-t hi adi azol i di n- 2-

| met hyl ) - phaswghlintegértof 1}or2cet am de;

2- thhanesul .on 1. NO- ro I:2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-y

| methyl)- p ﬁﬁg‘h\&fﬂ' L Whére

2- Acet yl am no- I\Rprscrwiogan[dpubﬁaw shibbiitUR kY], 2yélodikyl 2atyia Feleshinil o2 apjiTet hyl ) -

phenyl ] - propionam de;

2- Acet yl ani no- JMIZ28) 1 4_trioxo-1,2,5-thiadiazol i di n-2-yl met hyl)-benzyl]-m

alonic acid dieslxgto @'s1t,er VD 03/ 082841 PCT/ EP03/ 03466 -131

]2 ) Ag]r ggl gtqg;n%gﬁsl optlo[nalh;sdbshtutetdrallg)fOcycl:loglkyl aryl Srheé érgl:)llc yll nor2 ylmethyl) - phenyl

2- Acetyl ani nm,?as{GKOONJRJaRgg tC(OIRR; L(D)ORIurag(G)gRl, wierei?- yI met hyl ) - phenyl ] - p

Phony T (1, 1. 4t Frce s afesnczemeaaﬁra%vpmgﬁnzognoya'yc%«bﬁm@a 3y, oyelgalkyl,
-Di (2)X?4 Nghﬁnletdazl hétefoc@cl?lhtaﬁddya@q{dt@kbara&yﬁ i ad idin.a

t -t hi.azo 0 t|a|a0||n one;
5 (3. 4-D et Foos Sl sebatufi Aot apely: i Rl o 5o on
2- (2- Chl oro- memﬂa)lkyet hyl]-1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;
2

4- Am no- phenyl %I 11d|oxo125th|ad|azolld|n30ne
rifluorcdi n4' 1‘1°’Z?tr|oxo 1, 2, 5-t hi adi azol i di n-2-yl)-ethyl]-phe

T
cer arﬂwd&mace_utlcally acceptable salt thereof; or a prodrug derivative thereof. _
2-(1,1,4-Trioxo-1, 2,5-thiadiazolidin-2-yl)-ethyl]-phenyl}-butyran de;

(
5- (,2- pyr - et hyl 5-t hi adi azol i di n- 3-one;
b o35 ﬁ“f%quaf’ﬁcw P98 A 71 ¢ i adi azol i di n- 3. on.
henyl 2- ( h,id adirftegerxn br? 5 t hi adi azol i di n-2-yl)-propi oni ¢ aci d;
[2(3 Am na-p eth 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;
(4- Ani no Wﬁ%pm‘ﬁ%ﬁ' 'iZéff?r methyl)-1, 1
[

]-
2
y

DNU'IU'IU'IU'I

Z< :

(
(
a
[

-b“"‘“

! U'IU'IOOHl—‘

Q_ 1

oxo-1, 2, 5-t hi adi azol i di n- 3- one; /W,
—C\—Rn

\ . u—yv .

Q, is a radical of the formula 1 ' wherein

Wi, is aryl, heteroaryl, aralkyl or heteroaralkyl;
Ri1 is hydrogen, alkyl or aryl;
U, is -C(O)- or -(CHy),- in which r is zero;
V, is aryl, heteroaryl, optionally substituted alkyl or cycloalkyl;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

14. A compound according to claim 7 wherein
nis1;
Zis -(CHz)m- wherein m is zero;
s
- C(—— R,

Q, is a radical of the formula U;—Ve wherein



5-(1-Ethyl-2-nethyl -1

H benzi m dazol -5-yl net hyl ) -1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;

5-[ 2- Met hwio-0B/0gB4met hyl - butyl ) -1 PCT/EP03/03466

H benzi m dazol -5-yl met hyl ] -1, 1- di oxo- 1, 2, 5- thi adi azol i di n- 3- one;

5- (4- Met hoxy-qui nol i n-7-yl met hyl ) -1, I~1®%xo- 1, 2, 5-t hi adi azol i di n- 3- one;

5- (4- 1 sobut oxy-qui nolin-7-yl methyl)-1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;
{(1-Butyl car banmoyl - 3- phenyl - propyl )-[4-(1, 1, 4-trioxo-1, 2,5-thi adi azolidin-2
-yl net hyl ) benzgykd - EHRQ I, RCNA,; -

{[Butyl car barmy%(%ggt gia}%ﬁgﬁb@a ﬁe{\lﬁhalg]ﬁa [azd Rfa ?Lr:dffarair%;(ng-e ;fnzd,egtl){ hi adi azol
i di n-2- yl met hyﬂ‘))dfwh‘zemqnaﬂ)(ﬁlﬂhﬁ}'t%ﬁfb@%d, qyeloalkyl, aryl, heterocyclyl, aralkyl or

{[Butyl car banoyﬁété,%am@ﬂoxy- phenyl)-methyl]-[4-(1,1,4-trioxo-1,2,5-thiadi az
olidin-2- ylmethyl)-benzoyl]-am no}-acetic acid;

{[ Butyi car banoyRu (by@s@@ssly - phenyl ) - net hyl ] -[4- (1, 1, 4-tri oxo- 1, 2, 5-t hi adi az
olidin-2- ylmethyk). Z i I acetic acid,
{[ (2- Br ono- pheng%l_')g-%%%? gﬁé\lrvﬂggﬁg'lél‘?ér{g,[ hyl ]'\&L:f- %1, 1,4-trioxo-1,2,5-thiadiazol
i di n-2- vyl net hyVyispR JRsarN QU@Rsoc-NEBH@(O)NR4cRs, or -NR4p,S(O)2Rss in which
(Butyl car bamoyl gn al ens 1= | Vs sedabol - i i adi azolid
in-2- yl net hyl ﬁs?ﬂ?@ "-%;hnﬁ%'}b el R Mo agéﬁig Racta Bidablly detfecp o i 301 2201 1 ¢
132 or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

{[ Butyl car banoyl - (4-chl oro- phenyl )-nethyl]-[4-(1,1,4-trioxo-1,2,5-thi adi azo
l'i di n-24pyl ”W&Bﬁhﬁouhé%éébfbﬂnp@@bﬂ% 73Rk aci d; _ o
{[ (3-Benzyl oxy- phenyl)-butylcarbanmoyi -nmethyl]-[4-(1, 1, 4-trioxo-1, 2, 5-thiadi
azol i di n-2- YI$dt hyl )-benzoyl ] - ani no}-acetic acid;

{ ((B) - 1- But ylzgati@rIpy Whdreen¥ e | Y1) -[4- (1, 1, 4-trioxo-1, 2, 5-thi adi azol i di
n-2-yl met hyl ) - benzoyl ] -am no}-acetic acid; N (1

- But yl car banoyl - 3- phenyl - propyl ) - N- (,4“(31, 1,4-trioxo-1,2,5-thiazodi azolidin-
2- yl nmet hyl)-benzoyl)-am no-acet i€ caeRrd;

4- (1,1, 4-Trioxo-1, 2, 5-t hi adi azol i di h- 2:yI net hyl ) - benzoi ¢ aci d

4- et hanesul QA radi@epihedsi@la Y5 '* wherein _ _
4-(1,1,4-Trioxo-1,2,5-thiadi azoli di n-2-yl nethyl)-benzoic acid

3- chl or o- benzyl We&t€{(©O)Raa in which Ra, is -NR4aRs., and Raa and Rs, are independently
4- (1, 1, 4- Tri oxonylirchen; bptiondilp@stithtedr Akyy,| oyBIbAIKYI) aNE PeRirscydli, dralkyl or
4- butyl - benzyl ester;

4- (1,1, 4- Tri oxoetersamliyhi adi azol i di n- 2-yl met hyl ) - benzoi ¢ aci d

4- hydr oxymet hylg @gﬁ@dro gster;

4-(1,1,4-Trioxo-1, 2,’5-thi adi azol i di n-2-yl net hyl ) -benzoic acid

2- phenet hy| - bendyi -Edteir in which p is zero; o

4- (1,1, 4- Tri oxoylis ZNHC(O)QHRARIPIO(G)R; FhElRRMS hs BEfERIT6r AGI H,, is

bi phenyl - 2-yl et hyl

hyd¥ogen, aryl, heterocyclyl, aralkyl, heteroaralkyl, optionally substituted alkyl or
alkoxy; or
Riz is -NR4:Rsb, in which R, and Rsp, are as defined for R4, and Rsg;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

16. A compound according to claim 1 which is selected from:
5-Naphthalen-1-ylmethyl-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

N-[3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzyl}-acetamide;
[3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzyl]-carbamic acid t-butyl ester;
5-(4-Aminomethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
N-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzyl]-acetamide;
[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzyl]-carbamic acid t-butyl ester;
3-Phenyl-N-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yImethyl)-benzyl}-propionamide;
5-(3-lodo-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;



ester; 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylnethyl)-benzoic acid

4-di f| uor onet hoxy- benzyl ester;

4- (1, 1, 4-woioonsesdt 2, 5-t hi adi azol i di n-2-yl net hyl ) - benzoi ¢ ®CIT&EP03/03466

5- (car boxy-difluoro- nethyl)-thiophen-2-ylnmethyl ester;

[4-(1,1,4-Trioxo-1, 2,5-thi adi azol i di - B9 net hyl ) - phenyl met hanesul f onyl ] - ac
etic acid ethyl ester;
[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylnethyl)-benzy[sul fanyl]-acetic
aci d et hyl es$t(8+Nitro-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

5-14-(3-Meth ut di oxo-1, 2, 5-t hi adi azol i di n-
3- E)ne( 4- (1)51(3%"?'#3’%%@”% ? |y1]a 1525 ﬁ%&%’ﬁ’l"z&ﬂ‘ﬁm hyl ) - benzoi c acid
2- et hyl - but yN-@gtl gIr,4-Trioxo-1,2,5- th|ad|azoI|d|n-2-yImethyI) phenyl]-acetamide;

4-(1, 1, 4- Tr| Xlolpl%éétsg?ytng p'yl?nz quns %mé/c;lazo gxlgobenzm ¢ acid

cyclobutylnethy
4- (1, 1, 4- Tr i 6Xa-Amidobeniyiatii atoxot 12, 5-tRiagianelidindgonbenzoi ¢ aci d
cycl opentyl

o 1R a Yy By, k-1 4 Ssbiaciag T 2me ) Phenylidbramis

2- met hyl - pentl y?romﬂtsa[e (1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)- phenyl] urea;

-(1,1,4-Tri %ﬁﬂ ngﬁ i‘ g&dtb%é%lzblg in- 2-y||'Xetp|EIS BYL2oiSIE R &y?ester

,4-trimet

I1 ﬁ 4- ;I'ri @>(®|114-Ir|6xd he ddihadizizoktim2 24rméthpl)-bgmoidssi;oi ¢ aci d
.y N T e £k 1,2 Sethiadigrosine et ARSI RS S o ¢ aci d

- di net hyl Sﬂzmhylmheyl) 1,1-dioxo-1,2, 5-th|ad|azolldm-3 -one;
r

1, 3\0%5?389@%2 5- tp@g,gl azgwgg 2“5 a\i%g\;azmdl | _5n%?nzoi c acid cycl opentyl

% 4- gn 0 XePibx@-55pyriliine@iylaetiyi-d j2r6-thiadiaselidip3)erteenzoi ¢ aci d
t

e BRIy 2Hme Y s Hog A AR B eaci

et hyl sul f aftybiogd-Bythiopler-24ylmethyl-1,2,5-thiadiazolidin-3-one; _

% jyl—; ﬁi}?g\{]ﬁt%% temlzalf-fl'.aﬁc? o deQ_ 52 th}édsazolh(}[ in- -o%%,n zoic acid

1, 4f Tri exmrAhluaoliF]ﬂrllamacﬁetazp) -1 didioxd~ b methiagiayollelima-ene; aci d
ro-furap-2- fo ,

1 7r BB o s L BBl eap 2y by Pheny AT BRE R

i d| n- 2-yl Ny )1,8Ft6N0-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]- methanesulfonamlde

, 1, 4-Tri ﬁ%ﬁ? (iénﬁ;.éx'?a'-ﬁgﬁﬁ%hfﬁ&%ﬁaX/lmetﬁwkgnzy -me r']acneggﬁo%amlde

1

ydr oxyrret

1,1,4-Tri Sxm-Metﬁyl%hiyl)aﬂﬂmblm,aftfﬁa&bﬁmidw:k-bnézenzm c acid
nmet hanesul f on

en <] o
a a1, ARoria Qo loxS 3. £ hiipgiazaipineg HnetrROSRY-FeHE A5y 1 ari no - but v
henyl ) - aQG’tmlﬁo%pl@pyl 2-[2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]-
{3- [491?‘%‘% |JH 4-Trioxo-1, 2,5-thiadiazolidin-2-yl methyl)-benzoyl am no] - pr opy
- phen

2-Amino-N-propyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)-phenyl]-
acetamide;

2,2,2-Trifluoro-N-{propylcarbamoyl-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-
phenyl]-methyl}-acetamide;

2-Methanesulfonylamino-N-propyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-
phenyl]-acetamide;

2-Acetylamino-N-propyl-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]-
propionamide;

2-Acetylamino-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzyl]-malonic acid
diethyl ester;



acetic acid; 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylnethyl)-benzoic acid
5-di net hyl am nonet hyl - furan-2-yl net hyl ester;

(S) - 2- Acewploansaser N-{ (S) - 1- pentyl car banoyl - 2-[ 3- (1, 1, 4-t r POXT@EPLI/@3466 t hi adi a
zolidin-2- ylnethyl)-phenyl]-ethyl}-3-phenyl -propi onam de; 5-(1

H I ndol -5-yl net hyl ) -1, 1-di oxo-1, 2, 5-th 3di azol i di n-3-one; 1, 1
-Dioxo-5-(3,4,5-trimet hoxy-benzyl)-1, 2, 5-thi adi azol i di n- 3- one;

5-[4- (4-Benzyl - pi perazin-1 -yl nmethyl)-benzyl]-1,1

- di oxo- 1, 2, 52:AminoiNepadpyH8-{-8, bddrioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]-
[4-(1,1,4-T1] -1, 2, 5-thi adi azol i di n- 2-yl met hyl ) - phenyl ] -aceti c aci d;

5-(4- Berﬁ)g%éﬂ;dﬁﬁ%yl )-1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;

5- Napht hal en22Acdtytanhingt3-[4;(1;1dd4-tricxe 1, 2 5 8hiadin zalidmz lImakitmA ) 3praemgi]-propionic
5-[4-(4- N%te%’ll'e %n,t anoyl ) -benzyl ] -1, 1-di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;

5- [ 3- (23U % ¢noxy) - benzyl ] -1, 1- di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
-{2-[4- (1, 1 Pheiyli(dXt-ttioR0-3;2, Hrirdatiazotitined-yl)-2esticraeidhy| ) - phenyl ] - et hoxy} - benz
i c acid; . e .

- (3- Met hyl - Bt PiogeRhengthyl-1.2, 5 0ipdiazglidin-Bianghi 2701 i di n- 2-yI met hyl ) - 1

qui nol i n- 2-5ga€4-Methyl-thiazol-5-yl)-ethyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

L T Qe L O 8RN LAY A bR okl BRI AS; car boxy! ¢

nmet hyl -

o w

e

(
(
Ci
(1,

(

|

(

4- Tr i &{2-(2-Chidsephemd)-ethyll-1 di-diexd-y,Reethlagdiazelidin-Gmene- 2- car boxyl i c

2- thi n-2-.v1 - et hyl ).- ainj de;. 82841, /| EP03/ 03466 -134
1, 4- Tr: g’ﬁ%%”@%"?ﬁ?’&éf%@w ’gfqﬂqx\éaggég'ﬁéﬁaf&'{dﬁ]' GA&ne- 2- car boxyl i c
henet h?l,z,z-a'riﬂtqtﬁo-N-{4-[2—(1 ,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-ethyl]-phenyl}-acetamide;
2 L b Th o 2 B L AR P ggorene: 2 crbon
1, 4- Tr i dxiebibxa@-552tdyridiciAyladtind)- 12 B-thladiaizblidin-3onepphene- 2- car boxyl i c
4- b - ben ester, e
1, Z?'rl'r ?ﬁ%69'f,x‘i'?’g-kﬂ){f'ﬂ'ai‘té%’bqﬂi’y&)rh?é;:@)\af?@?ﬂ'ﬂﬂ")'?'toﬂﬁbphene- 2- car boxylic
i
1
i

1
d
1,1

cid (

-(1,1

dp
(_

—HhO

i

Cl

-(
sobut y3-Presiyle2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-propionic acid; _
5 Taput yERaknguns bR A 1 diod: 2 Bifiddadoiain-SBREN S 2 carboxyli ¢
- Ami no- N- [ 45((3-Amidernethgikeaphttldn-1yingsdhyl O idibxa- £2 Blthiatiaybljdigany; | - acet am

) C ar ﬁ;,gql,- éé%%J{ét&%ér%ét%yéﬂjl-Bier?zqrin? a%li- -gllprfe%{y}sl-{jﬁtdlr&l)%_,é),g-%gcijigzo%ljn- -one;
, 1- Di 0x0- 5- 632pheeimdn y3hestayitjutyl)- PH-behtimitdizalzs ity 3t paidixo-1,2,5-

- Ni tro'trfiécgi%io%di?'\: _cr)r%e?xo- 1, 2, 5-t hi adi azol i di n- 2-yl @t hyl ) - benzoi c aci d;

o

1
d
1
d
1
d

OOI—‘-I}-%I\)QJ OO O OIK— O O T U1

5-(4-Methoxy-quinolin-7-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(4-Isobutoxy-quinolin-7-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
{(1-Butylcarbamoyl-3-phenyl-propyl)-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)-
benzoyl]-amino}-acetic acid;
{[Butylcarbamoyl-(4-ethyl-phenyl)-methyl]-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
yimethyl)-benzoyl]-amino}-acetic acid;
{[Butylcarbamoyl-(3-phenoxy-phenyl)-methyl]-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
ylmethyl)-benzoyl]-amino}-acetic acid;
{[Butylcarbamoyl-(4-methoxy-phenyl)-methyl}-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
ylmethyl)-benzoyl]-amino}-acetic acid;
{{(2-Bromo-phenyl)-butylcarbamoyl-methyl]-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
ylmethyl)-benzoyl]-amino}-acetic acid;
(Butylcarbamoyl-naphthalen-2-yl-methyl)-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
ylmethyl)-benzoyl]-amino}-acetic acid;



5- (4- Hydr oxynet hyl - benzyl ) -1, 1-di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
2-Am no-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl nethyl)-benzoic acid
met hyl esweoro3/08841 4- Hydr oxy- benzyl ) -1, 1- di oxo- 1, 2, 5-t hi adipez®PO303368- one;
5-Nitro-2-(1,1,4-trioxo-1, 2,5-thi adi azoli di n-2-yl rrethyl) benzoi c aci d;
5- Ami no-2- (1, 1, 4-tri oxo-1, 2, 5-t hi adi aZ'&®i-di n- 2- yl net hyl ) - benzoi ¢ aci d;
5- (4- Chl or o- 3- rrethoxy 5- nltro benzyl)-1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;
5-(2-Nitro-benzyl)-1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;
g Eg vagt hy| - gBotylcatbadneoyt-y4- ¢hldr,011phéh9!)<-ﬁ1e1h5 e %J_r[&(uPi,zg_ﬂioagalzi,siimacﬁaz:vnarn-z-
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5- (4- But oxy- H@Byrhﬁylo&ybhdhy])ébu&lcé?rbénfobli-méih@l;-@d (191,8-tRoXE 2, 5-thiadliazolidin-2-
- D oxo- 5&'4 tlrtl)fluo 52 qlﬁll) 125th|ad|azolld|n30ne
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4-[5- Am no- 2{ (a)rﬂ.Bﬁrytdaran:yl3%5n;tllauwi[4a@oi Baidko2t Zbﬁﬁbbmkdlrdﬂhw}fhéthmﬂ yric
aci d; B g@ gltra benzyl)-1, -di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
5- (4- MePRYAY 32! 9}030891'2‘9 -1, 1- dIOXO 1, 2, 5-t hi adi azol i di n- 3- one:
5- (5- Met hyl - &=mLBut¢c&raam¢yl)3-§hehydpr@W) N,(ar(S ;L Atrsto Azab il Fodfazei@in-2-
5-(2- Amno %n?%y) ildloxo , 5-t hi adi azol i di n- 3- one;

- [ 4- (1YHnesh BYa3ino-348Y8 86id7 o1 i di n- 2- yI met hyl ) - benzyl ] - i soi ndol e- 1, 3-d
io 6, 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2- ylmethyl) -benzoic acid 4-methanesulfonyl-

3- 1 Tri 0X0- 1, 2, 5-t hi adi azol i di n- 2-yl met hyl ) - benzyl ] -i soi ndol e-1, 3-d
e: \/\b‘?'@%)%%m PCT/ EPO3/ 03466 - 135

n
-[
n
i [ 1, 4- Phagy Henehset 1R Bhiiaaagdidirs2-Yindethy||-béridiccact] 8-hiBf-BeryEdster;
[
- (

io

i—‘U'I_I\)_N

i oxi de;

(1, 1, 4- il d:bsTrioxe- B2 Erihigdiezoligin-2nimeshyf)-Reazein acidrbHtyl-penmbesten ¢ aci d;
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3- Hydr 0xy41w N2y T ioxbr 112, Gltﬁmelaiolﬁhrﬁz-fyhha?lfﬁéﬂzbi& dtidP4-apdroxymethyl-benzyl
- Am no- 4- §1 1,4-trioxo-1,2,5-thiadiazolidin-2-ylnmethyl)-benzoic acid;

[ (4531?’\§ie 'r o- phenyl ) -furan-2-yl met hyl ] -1, 1- di oxo- 1, 2, 5-t hi adi azol i di n- 3- on

4-(1,1,4-Trioxo-1,2,5- thladlazohdln-z ylmethyl) benzonc acud 2-phenethyl- benzyl ester;
Fl uor o- ﬁéﬁrlf yor onet h 5-t hi adi azol i di n- 3- one;
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Arbgrer: 2- met hyI benzyl) 1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;
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ethyl ester;
[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yImethyl)-benzylsulfanyl]-acetic acid ethyl ester;
5-[4-(3-Methyl-butylsulfanylmethyl)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-ethyl-butyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid cyclobutylmethyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid cyclopentylmethyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-methyl-pentyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2,4,4-trimethyl-pentyl
ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid cyclohexylmethyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 1,2-dimethyl-propyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid cyclopentyl ester;



Trioxo-1, 2,5-thiadi azol i di
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met hyl ) - pyri di ne-2-carbonitrile;
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- Ani no- 5- hydr oxy- benzyl ) - 1, 1- di oxol38,-2, 5-t hi adi azol i di n- 3- one;
, 5- Di et hyl - benzyl ) -1, 1-di oxo-1, 2, 5-t hi adi azol i di n- 3- one;
(S)-3-Phenyl -2-[3-(1, 1,4-trioxo-1, 2, 5-thiadi azol i di n-2-yl net hyl') - benzyl anmi n
O]S' pgoglhonl f4-(dglfiTﬁé)J’ib)’EZ,SSthﬁHiazolidin-2-ylr'ﬂ<_athyl)-benzlqicdz_acid g-m?thyl-b#t)il estgr; an
g] 2 E)r ;)pi gziy c-""z(élél‘iﬁé@??ﬂ ,é,ggtbigé'E%_zg'lid?ﬁ-g-_yﬁmétﬁ%-ggr?zollc elxcri]& 2-_rXetﬂ;13|tsuI¥angll_-etﬁ)?IZy amn
2- Ami noebtet;1, 1, 4-trioxo-1, 2, 5-t hi adi azol i di n-2-yl nmet hyl ) -benzoic acid
nmet hyl ester; . e L
2- Acet yl am n8-(4.1¢4r THOR-1.2.50Riadipzolidin-gwyimeihyy-Benagiaaod gicatorympthylsHiave aci d
met hyl e@fyt &ster; 5- (2- Benzyl - benzyl ) - 1, 1-di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
5-(2,4-Bis-trifluoronethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-ane;
712D oxo- 5. (AT SEDRBGROYIT 2 Ve Lhe alcAaH Baitis Brameymethy
S5- (2- Bregerbenzyl ) -1, 1- di oxo- 1, 2, 5-t hi adi azol i di n-3-one; o
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5- (4- Ethyl anqu,mwdxobﬁﬂ,_smhmd&z&M-méh@)-Eer{czbiceéﬂimw@&ﬂnérhg%nzyl
2- Acetyl am no-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl methyl)-benzoic
aci d; 8S18fi no-4- (1, 1, 4-tri oxo- 1, 2, 5-t hi adi azol i di n- 2=yl met hyl ) - benzoi c
acid ethyl eat(qf,ﬁ;4-%@31',_@,333%&@?&781r@@%&ﬁ?ﬁ@enzofbi’eﬁ:icﬂ-s-lﬁethanesul_fonyl-
- D oxo- 51&&% henet hyl am no- et hyl ) - benzyl | -1, 2, 5-t hi adi azol i di n-3- one;
5- (4-Di BERRN homet hyl - benzyl ) - 1, 1-di oxo- 1, 2, 5-t hi adi azol i di n- 3- one;
g- Ami Ino— 4{ ( 1 (4L{aApat (1101 Pridwo21,B;5t thiadirtiza - diiretRyl)-b 8RioMamin Y esuaM-shengi)d

enzyl ester;
N- BenzyPQ‘?f'-C(af,'dl_, 4-trioxo-1,2,5-thiadiazolidin-2-yl methyl)-benzanide;
5- (5- Di met hy (£g-pamatdytioddr,a/s- tRiadlaFshdivblyifethybenyhmindl-prépyddireaghi di n- 3

- one; o
N- [ 2- ( 329%ticracithr omet hyl - phenyl ) -ethyl]-4-(1, 1, 4-trioxo-1, 2, 5-thi adi azol i di n
-2-yl met hyl) 4—(19,3W‘ﬂﬂiﬁx@ﬂ;,Q,S-thiadiazolidin-2-¥|methyl)_-ben_zoic acid 5-dimeth){laminomethyl- _
N ( 3- Met hyl - buty[ )-4-(1,1,4-trioxo-1, 2, 5-thiadi azol i di n-2-yl met hyl ) "benzam
de; ( Sjuran-Brylgthylester; 1. 4-tri oxo- 1, 2, 5-t hi adi azol i di n-2-yl ) - propi oni ¢
acid;  (R)- 3S@@R&étylam(nbrN~{§s‘)11r-ﬂ)é??§ﬁca1rbé’rn5yﬂzhﬂsé(d'1@1—9|dx9-'102,§-‘tl5ﬁ5&iaﬁli8i?ﬂ-20n' c
acid; 4-(1,1,4-Trioxo-1,2,5 thiadiazolidin-2-ylmethyl)-benzoic acid benzyl
ester; Yimeihy-aheavietyls-phepylspropPaamdi#ol i di n- 2- yl met hyl ) - phenoxy] - acet i ¢
aci d; 5-(1H-Indol-5-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

1,1-Dioxo-5-(3,4,5-trimethoxy-benzyl)-1,2,5-thiadiazolidin-3-one;

5-[4-(4-Benzyl-piperazin-1-ylmethyl)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl}-acetic acid;
5-(4-Benzoyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-Naphthalen-2-yimethyl-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[4-(4-Methyl-pentanoyl)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-[3-(2-Fluoro-phenoxy)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
3-{2-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenyl]-ethoxy}-benzoic acid;
1-(3-Methyl-butyl)-6-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)- 1H-quinolin-2-one;
5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-thiophene-2-carboxylic acid methyl-
phenethyl-amide;
5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-thiophene-2-carboxylic acid (2-
thiophen-2-yl-ethyl)-amide;



4-(1,1,4-Trioxo-1,2,5-thi adi azoli di n-2-yl net hyl )-benzoic aci d isobutyl
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3-Nitro-4-(1,1,4-trioxo- 1,2, 5-t hi adi azol i di n- 2- yl rrethyl)-benzmc aci d ethyl

ester; ami tro4(114tr|oxo125th|ad|azolld|n -yl et hyl ) - benzoi c
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1,1,4-Trioxo0- | 5-t hi adi azol i di n- h¥I2) benzoi ¢ aci d
" di met hyl 5&1 &quo ggrp%t,hoxy -5-nitro-benzyl)-1; 1 -dioxo-1,2,5-thiadiazolidin-3-one;
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met hoxycar bonyl - 2-
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2, 4-ti met hgl(smsmy-benBBt £1-dioxo-1,2,5-thiadiazolidin-3-one;
1,1-Dioxo-5-(3-phenyl-propyl)-1,2,5-thiadiazolidin-3-one;
5-(4-Butoxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
1,1-Dioxo-5-(2-trifluoromethyl-benzyl)-1,2,5-thiadiazolidin-3-one;
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3-Amino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoic acid;
4-[5-Amino-2-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yimethyl)-phenyl}-butyric acid;
5-(2-Methyl-3-nitro-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(4-Methyl-3-nitro-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(5-Methyl-2-nitro-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(2-Amino-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
2-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzyl]-isoindole-1,3-dione;
2-[3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzyl}-isoindole-1,3-dione;



H

-Trioxo-1, 2,5-thiadi azol i di n-2-yl net hyl ) - benzoi c acid

yl am no- 2, 2- di net hyl - propyl ester;

-Woi0ar082811 2, 5-t hi adi azol i di n-2-yl et hyl ) - benzoi ¢ ®CTdEP03/03466

, 5R, 6aS) - 5- benzoyl OXYy- 2- 0XO- he1xahydro cycl opent a[ b] f ur an- 4-yl nmet hyl

3

w- -
-bj-h

D AW
" W
SRgar TP
N

1,1,4-Trioxo-1,2,5-thi adi azolidi n-2-yl methyl)-thi ophen-2-ylnethyl]-a
hexanoi ¢ aci d;

(
(3- :\/oeéI Byg' mmipﬁbmrmb)s(nﬁtﬂywn]e)m&u eEwiRdazliding-Bynkt, 1, Ldidkigso- 1, 2, 5-
azol |

2o B0 0 Teoxant 2 tingiazalidin 3 matyiphsmlaaic agy

[
|
1,
le 4- nist Bmmyﬂenzﬁﬁﬂ Glidloxo-1 ,2,5-thiadiazolidin-3-one;
0
-(

BCD
> !
A_FAHDFAHFFQ)AD_/-\
- Q U'|O'_'CD

di

__E

PWR TS0z

g' 'I4'r | "}W'Imﬁie(ﬂZ{lF Itr?cg(ét eé) b dazomiin ! ymetﬂy') benzoiIcCaCIdCI |

sobut gl[aa-Nrrdtphdénl) fulahi DpiRthyh- 1y1 mllwlzl 5-ihiddigkaidip=-3lorde;5- t hi adi azol
1.azol |

hgxgggr b5r{§§iljflﬂ%ﬂ-12>}p{lu<ggm@}jhy?benzyl?1 1-dioxo-1 2dfl> th_lad_le}/zopg‘mgyorke benzoi ¢ aci d
, 1, 4-Tri gg- Hya?o@rﬁeMyade@zzyglv tididxd-1yd, sEiddiaolidiarszens; aci d

- chl or o- phe

A éx@%é ety benal 2. URivee A 5 hirsiszsicinzakne:

0| yI et By(B- /!Etﬁ:h@mrmethyl benzyl§ -1,1-dioxo-1 2 5-thiadiazolidin-3-one;

’ t (i f ;rlrjl),%)c({%eﬁrwpp 3- rtﬁgtbgl?ﬁe%zzgl h?}:-(?@gi i’? 5- tthladleonhéEI n%%ln% acid

- 3- Phenyl sas{ﬁénlﬁ&zlxnéthmrbéaw) 1,124i6xd- hp@ihrarizoktimadngl met hyl ) - benzyl ami n
propionic_ acid eth este
4- (Benzyl é#rﬁ“’ﬂ%ﬁ%f"ﬁy'b@rﬁiﬂw Jdiexqsf gsthipdinzeliding3-4ifazol i di n- 3- one; WO
282841 Pcﬁ/zﬁfﬁaﬂméﬁﬁm -( ,h?)ﬁtnoxo 1 2 5 thladlazohdln 2-ylmethyl)-benzyl]-acetamide;

1, 4-Tri oxo- t hiadl azol i d rfYHE o) enzoi c_acl
hyl - benfw 1&'{@9)(0—1 2,5- thladlazohdm 2-y| ethyl)-pyridine-2-carbonitrile;
hyI 6- { k34 (114 Frichot 1, 2(5Xtﬁra3jla2calﬁhri biyarétBy Phyridiine-2cxbbRjlia et dthy @Bfzen- 2- vl

t
Met
yl]- am nog- exanoi c
1,

1, 4- t r PERAdHMEtHOXY- bteﬁ?-ﬂ)d? ArPRogh 2o 2higfinzelidify3-Pr®renzoi ¢ acid

net hoxycgr( Q@Gﬁ‘hé 5- I‘%ﬂﬁéﬂtﬂeﬁﬂ}lﬁﬂ d?&(foef:z 5- thnadlazohdln 3-one;
, 4- Trloxo 5-thi adi azol | ) - benzoi c acid

ohexy! 5j3q$el?lﬁ’3¢|thyl Beeayrl. b§t0é9‘1 2, 5¥h|adlazo¥ldm 3-one;

1
|

1, 4-Tr i egy03-Phényr-ol[Bi(Rdi2kioks-4I2b-Hiadidpelidii 2)yImemgfibenfariino]-propionic
noxy- pr opyl ester;
1,
i f

r
I

Q_l

3—

1
3-

1
N A~

I
3

OU‘IO’“I\)-&I\J#—I\)J}U‘I_'UICDAOO-I}-”U'I

—~~ ~~r—

-ne

a-h-h-b

4

Zcigatyl 8Ster2 5t hi adi azol i di n- 2-yl met hyl ) - benzoi ¢ aci d
| uor onmgd) L'G/PhQWIlQ}{h -(1.84-8ibxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzylamino]-propionic

acid ethyl ester;

SRS R HAA:T

-b-hl\)-bl\)-h'_'-b
H/-\-OAO/-\II—H
-~ - Oo-

2-Amino-5-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid methyl ester;
2-Acetylamino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid methyl
ester,
5-(2-Benzyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(2,4-Bis-trifluoromethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
1,1-Dioxo-5-(2,4,6-trifluoro-benzyl)-1,2,5-thiadiazolidin-3-one;
5-(2-Bromo-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5,5'-[[1,1'-biphenyl]-2,2'-diyl]bis(methylene)bis[1,2,5-Thiadiazolidine-3-one], 1,1-
dioxide;
5-(4-Ethylaminomethyl-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
2-Acetylamino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid;
2-Amino-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yImethyl)-benzoic acid ethyl ester;



(1,1, 4-Trioxo-1, 2,5-thiadi azolidin-2-yl nethyl)-benzoic acid

trifluoronethyl-benzyl ester;

[ (1,1, awOroBosasdD- 1, 2, 5-t hi adi azol i di n-2-yl ) met hyl ] - benz ®@Ct/Epo3/aB486 ( 4-

ar boxyphenyl ) et hyl ester;

5-[ 5- (3- Met hyl - but yryl ) - t hi ophen- 2-yI nByl ] - 1, 1- di oxo- 1, 2, 5- t hi adi azol i di n

- 3- one;

3-[[[4-[(1,1,4-Trioxido-1, 2,5-thi adi azolidi n-2-yl)nmethyl]benzoyl]-oxy] nmet hy

|'] l[oenfoi Cb ad},’dD_ioxo-5-[4-(ﬁh|enethylamin|o-methyl)-%enzyl]-1,2,5-trgadiaz_oligi_n-3-orlne;d_ 3

5-[4- (1 sobut no- et -henz -1, 1-dioxa-1, 2, 5-1hiadl azol i di n- 3-one;

5-{4-[(2, 2- D%ﬁ@%ﬁwﬁem%v%mﬁ%&yﬁﬁ '3!;Pl}‘ix-°b1e§§§}f1‘?é'f,z‘i"-dgl'§3989'1, 2, 5-t hi adi azol

i di E ﬁ Fne; 124A161ih,or114-|€1-,i[nitm»@-112,Brtﬁiaﬁia'k@ldiirﬁz-(ylnhéihﬁ)-ﬁenzblﬁciwbénzbleéﬁéﬂ c acid

napht hal en- 1-yLnet hyl . .ester: e e .

A 0L, 1 oas et Y BSRE gt APlEd 5 Wiasiezo e APV RIBI TS o

4- ni t r o- benz gk (5eSitrRtthylaminomethyl-furan-2-yimethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

§ﬁ)§é;“[/|4; f ! é1%élétbgﬁggo%ﬁezthﬁ-b}’lgrhy?)qétﬁ)%lﬁk-l( ,|1 ,%4%6%-1, t,g%llgd-iabz%ﬁg‘lg-)él-yel‘met%g}): ethyl

5- [ 5- (4b¥hidnyidepent anoyl ) -t hi ophen-2-yl nethyl ] -1, 1-di oxo-1, 2, 5-t hi adi azolid

I n- 3-one; . o .

5-(1, 1, 4- Tri OkGMethybbytyi-4di A Astrirxe-i.25-Ihadiazelidin-2 vimeibwlvenzareidenoxy | i ¢

acid; 4-(1, 1Sy's-Pheaye-(l, 24-ridxbi 132l bamiadiaghliain-y)-pripianic adkgnzoi ¢ aci d

3-nitro-benzég%tr§r; . e Co

4-(1,1, 4-Tri {58 heny-2-; Lantripxer-aiPriiadigrolidinesyyY -PrRRiCNG acidici d

g‘EZaE ?0§YTMWl1-,4Hﬁb)E2w)5,2ﬁ-1tﬁiagiaﬁBﬁc{wgfynﬁé2mML-b@rﬁoﬂjt ; Ia'\cidbbenzyl ?ster; Chyl ] - thi
-[4-(1,1,4-Trioxo-1, 2,5-thiadiazolidin-2- - benzoy| oxymet hyl ] -t hi op

hene- 2- car bl&'ﬂ’?-@:&{tﬂ"&ﬂ '%5'@@‘%'%2—0%@ 3 ;’]mﬁf'é TEE‘EP‘X?QA:‘"‘Q%C %yl )-benzyl]-1, 1

;ldi( ixg le, % : _54t(hl1ja_4i'r2ra6>cdt-ih ,_Q!S;ﬂwﬁdialﬂélicijin-2-zyllmclathyI%-EeTzoicbacid isobutyl es(tjer;
-(1,1,4-Trigxo-1, -t hiadi azolidi n-2-y| me -benzoj ¢ aci

bi phenyl - 4-y f!@?ﬁ?r‘f'a ‘sf"éﬁ"’,mv\e?’éé?'éé'%qiké'%ﬂ/‘@%)@ﬂ??@%'é acidqisgputy! ester;

4- (1, 1, 4- Tri pxpt, 1,420 roxb Ni BSR4 M HIR-2ylnetil) (hhenoXypaéfticGacEmethy! ester;

4- acetyl am no- bengi_l, ester: . .

4- (1, 1, 4- Tri 84114 Friexa- freddpiadiseeliging2-yinethdl-Pgrzpiandid 4rarbgxympethoxy-

2- benzylhehgneyler;est er ;

4-(1,1,4-Trigoxo-1, 2, 5-thjadi azoli di n-2-yl net hyl ) -benzoi c_aci d

2- et hyl - benNp-ﬁggvgmgthyl-t%|ophen-2-ylmethyl)-¥,1-dloxo-1, ,5-thiadiazolidin-3-one;

4- (1,1, 4-Tri axe-[4-(&1 &Thuxed 28 Bhihathrolidnyd-PRieil))bepeNz@ing)-atyilbenzoic

2-met hyl - 3-nitro-benzyl ester; dycine,

N- (am n@g'ﬁ'}fonyl )-N-[[4-[[(2-phenyl ethyl)thio] net hyl ]| phenyl ] methyl]-,

nethyl  est e[4-(#t,6Iribxd-1 B 5-tdtiszoRdin-2t {inathyBpabhéhyRadetis JaRS ifoButyl RefR#0i C

aci d 3-carboxynet hyl _-beanII o L
[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-phenoxy]-acetic acid benzyl ester;

4-
3-
4-
c

N-Isobutyl-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzamide;
5-(5-Diethylaminomethyl-thiophen-2-ylmethyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
4-(2-{[5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-thiophen-2-ylmethyl]-amino}-
ethyl)-benzoic acid;
3-Nitro-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid methyl ester;
3-Nitro-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid ethyl ester;
3-Nitro-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid isobutyl ester;
5-(4-Ethoxy-benzyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
1,1-Dioxo-5-(3-trifluoromethyl-benzyl)-1,2,5-thiadiazolidin-3-one;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4-carboxymethyl-benzyl
ester;

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid phenethyl ester;



ester; 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylnethyl)-benzoic acid
4-met hyl - 3-nitro-benzyl ester;

4- (1,1, 4-woioswe2sd] 2, 5-t hi adi azol i di n-2-yl net hyl ) - benzoi ¢ &ciTEP03/03466
4-fluoro-2-trifluoronethyl- benzyl ester;

4-[5-(2, 4- Di net hoxy-benzyl)-1, 1, 4-tri-odd--1, 2, 5-t hi adi azol i di n-2-yl nmethyl]-b
enzoic acid 4-(1,1,4-trioxo- 1 2 5 t hi adi azolldln 2-yl)-benzyl ester;

4- (1 1,4-Trioxo-1,2,5- t hi adi azol i di n- 2- yl met hyl ) - benzoic acid

4-(1,1,4-tri ax9;114- Qn&ofblsalﬁla@?a(ibfd% Eﬁnéﬁh}l -benmeid adi$ Phenylamino-ethy!
4-(1,1,4-Trioxo-1, 2, 5-thiadiazolidin yIrre hyl ) - benzoi c acid

5- met hylest?-"nltro benzyl ester;

4-(1, 1, 4 Tri @x@;114-2ribrc N &thRaRIbRIIR2 rHEtATRS-BY 2oi R 91(8-rsth Yy
ester; i@m 4- Trlnoxo 1,2, 5-thi ac!h azzgr(l)l i glwn 2- y1 | met hyI) ben%ﬁjgbaiél)ld

3- (car b6¥YHBHAGI - met hyl - ami no) - 2, 2- di met hyl - propyl ester:

4-(1,1,4-Tri qx@:11a- i‘rl&(othQ%Qh%%&bﬁHlﬁlzéftrﬁétﬁﬁ{ -Ban Zoid AT @i 1:1aﬁnexcph19r5tl ester
4-(1,1, 4- Tri oxo- hi adi azol i d -ben20|c acid

5-iso but"})@‘@ﬁ%qygﬁn%‘ﬂ'memﬂ)diﬁ'?é}‘l estef) net hyI ester

4- (ﬁ ﬁ |4 TV'ZQZQQ'114 271&(&h2%¢h%€%'2bﬁﬂlﬁl2%rlrﬁétﬁﬁ Bé’ﬂszW?‘ZCdlﬁﬁthI -propyl ester;
nap al en- 2-

N, N- Di i sobut f't(J 4.4 ';[rqu04‘l ?ﬁrtbsaetazolzi'rs2tym%tayl)a9%rraom 2 yneippngarPoRdRz ani de;

4- [ 4- ( Inethyt _-pTéjypéQerl 2, 5-thi adi azol i di n-2-yl net hyl ) - benzoyl ] - p| perazin-1-y
}- acetlc aci 1,4-Trioxo-1,2,5-thiadiazolidin- 24y| met hyl ) - benzoi c
ci d napht hate AA- gpo)@s‘{ 2/5-thiadiazolidin-2-ylmethyl)-benzoic acid 2,2,4-trimethy pentyl
4- (ledtef- Trioxo-1, 2, 5-thi adi azoI i di n-2-yl net hyl ) -benzoyl oxynet hyl ] -t hi op
ene- 2- carboxylic_aci d i sobutyl ester: WD 03/082841 PCT/EP03/03466 - 140
1,1, 4-Tri 846184 if'@@th?édh@9@?9'&1"?12‘11'9?‘%)(WZPIMWE“%BY'@T"n° -2,2-

[

[

n

(

car ba'&”ﬁﬁéth&lfbr&ﬂ)‘@&eﬂ yI met hyI ester 5-[4-(4-Benzyl - p| perazi ne-1
car bonyl ) - benzy t hi adi azol i di n- 3- 0
(
(
b

1,1,4-Tri 65&6»11‘1 iﬂ%ﬂrh?édh@ﬂ@lzplm'm?zmthﬂ WZP%@@?B 454, 6aS)-5-
3- ph%@ﬁiwﬁ'x?@'—%ﬂ&ah}d?b %w&&@a[?éfﬂ%ﬁmﬁhmgﬁ Péster

(1,1,4-Trioxo- hi adi azol i di n- 2- ¥ -benzoi c acid
enzyl car b§rﬁ5y¢1 1 Mr@shéﬁ EQWQWPWP 26)@;’!‘@?’)" AN
Di 0x0- pefdiRfitYAcid: 2, 5-t hi adi azol i di n- 3- one;
5-{5-[(3-Methyl-butylamino)-methyl]-thiophen-2-ylmethyl}-1,1-dioxo-1,2,5-
thiadiazolidin-3-one;

{
I
a
5-
h
4-
5-
4-
5-
4-
5- qphen-z ylmethyl]-amino}-

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 3-methyl-4-nitro-benzyl
ester;

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 3-chloro-4-methyl-benzyl
ester;

5-[5-(Isobutylamino-methyl)-thiophen-2-ylmethyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 5-ethoxycarbonyl-pentyl
ester;

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-(3-chloro-phenyl)-ethyl
ester,

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-m-tolyl-ethyl ester;

4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 2-(3-trifluoromethyi-
phenyl)-ethyl ester;

(R)-3-Phenyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzylamino]-propionic
acid ethyl ester;

5-[4-(Benzylamino-methyl)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;



, 4- Di am no- phenyl ) -1, 1-di oxo-1, 2, 5-t

4-Trioxo-1, 2, 5-thi adi azol i di n-2-yl)-benzoic acid nethyl ester;

4-wpoiooxgesdt 2, 5-t hi adi azol i di n-2-yl)-benzoic aci d; PCT/EP03/03466
nonet hyl - phenyl ) -1, 1- di oxo-1, 2, 5-t hi adi azol i di n- 3- one;

1,1, 4-Trioxo-1,2,5-thiadi azol i di n'tasy‘l ) - phenyl ] -acetic acid nethyl

r; [2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yi)-phenyl]-acetic acid;

5-(2, 4-Di net hoxyphenyl ) -1, 1-di oxo-[ 1, 2, 5] t hi adi azol i di n- 3-one pot assi um

hi adi azol i di n- 3-one;
I
I

5-(2, 4-
3-(1,1,
3-(1,1,
5- (4- Ami
[2-(
este

salt; 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4 methyl benzyl ester;
('E';?gﬂfég 1% I\WEM?I & (4,%,41&'3&& 1 L it Znch 2Rl 36 Mhibshen 3yl¥ne)th)}ﬁhe”°’(y] a

3-[3- Hydhm-h@xéﬂmdaéidirl oxo-[ 1, 2,5]thiadiazolidin-2-yi)-benzyl]-3, 4-di hydr

5 (451 odo- phdi) e §2 Fuvastaztlifih-2amesmihenzac ghi (4-(methoxycarbony)
(S)-2- Arpshé@,rl]&re[tﬁlyl edtel, 4-trioxo-1, 2,5-thiadi azolidin-2-yl)-phenyl]-propionic
acid benzyl

(9 2- Am no- 474 Trigrort 2.5 pgliagolin ity kberzols aEi 2i5ionRRE MEtBMopi oni ¢

acid;  propyl ester;

e AL R A BSIRN Fokdd 2hhS38f 20 2

(S) - 2- Acet yl axi ﬁth-fBrl@hﬁﬂyls-tNlaﬁ(aSbhcﬂn Q‘%rﬁélﬁﬂyberhwd/éd?cmlﬁﬁm@%rhetﬁyl[b%nﬁﬂ 1,4-t
rioxo- 1,2 5-thiadiazolidin-2-yl)-phenyl]-ethyl}-propionan de;

[ 4-(2- {@359'2 ((S)-2-Acetyl am no- 3- phenyl - propi onyl am no)-3-[4-(1, 1, 4-tri oxo

-1, 3 5 thi adiuqzal4-wieko2t 2|5} thpaRaYIdin-R/yoRétBAY-béddorodciEe s itlubrdhanybenaget i
aci

2-[4- (ZeB@ﬁzoyl am no- 2-{1-carbanoyl -2-[4-(1, 1, 4-trioxo-1, 2,5-thiadiazolidin

-2-yl)- phenxl[ 1, B ANT- DarEtlakizebii-D-yphRmYyRMenaait @b e-@ci d; o
(S)-2-(Bi 4- sul f onyl am no) - N-pentyl -3-14-(1, 1, 4-trioxo-1,2, 5-thiadiaz
ol i di n- Qa{;qo 8{'}? RENRINY! & gpl onami de;

(S) - 2- (Bi phepyb 1:4=wuhymuwlrmnm Pled\IZ(yﬂmélhﬂPYH =dishlor!, )zf&h{aeraéandin /énhél ?xo 1, 2,
_5- 1t4r1" adi aZO|3I[[(E‘I1 [](1,1,4}/ lr%oﬁ do-1 % thPardla{%olldln 2- y%methyl]bgr?zo?/ﬁ%gﬁ%neﬁ%ll]_bgni%% 03466

(S) - 2- Bagigenesul f onyl am no- N-pentyl 3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin
-2-yl)- phené % pr opi onam d
(S) - 2- Benzengd 11P8WY'8ﬁ’i'Wﬂh(/')fbﬁﬂéﬂy1l 16ipxg1hy2.5thiadipzligingd-ppgi ox0- 1, 2, 5-t hi a

di azol i di n- B-pyli(p:2eberethy nSIAGANEMYI-benzyl 1 1 dIOXO 1,2 5-thiadiazolidin-3-one;
(S)-2- Benzenesful[(Fo )}-pl%p@lﬂ ﬁ@ A4S y} - 3- rEaAbhgl 1,4-trioxo-1,2,5

- thiadiazol fdid T%q»so bﬁ,@ﬁplpﬁlaﬁqlgﬁ]-gwg@% benzouc acid halen-1-ylmethyl
(S)-2- Agsteytl am no-N-[ (S)-2-[3-brono-4-(1,1, 4 trioxo-1,2,5-thiadi azolidin-2-

yl)-phenyl]- 4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 4-nitro-benzyl ester;
(4-{2-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoylamino]-ethyl}-phenyl)-
acetic acid,;
5-[5-(4-Methyl-pentanoyl)-thiophen-2-ylmethyl}-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
5-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-thiophene-2-carboxylic acid;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yImethyl)-benzoic acid 3-nitro-benzyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 3-(carboxymethyl-
amino)-2,2-dimethyl-propyl ester;
5-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoyloxymethyl]-thiophene-2-
carboxylic acid;
5-[4-(4-Benzyl-piperazin-1-ylmethyl)-benzyl]-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid biphenyl-4-yimethyl
ester,



1- (4- phenyl - butyl car banoyl ) - et hyl ] - 3- phenyl - pr opi onam de;

(S)-2-Benzenesul fonyl am no-3-[3-brono-4-(1, 1, 4-trioxo-1, 2,5-thiadiazolidin-
2-yl) - pheoyBjsi4( 4- phenyl - but yl ) - pr opi onam de; PCT/EP03/03466
(S)-2-((S)-2-Acetyl am no- 3- phenyl - propi onyl am no) - 3-[ 3-brono-4-(1, 1, 4-triox
0-1,2,5- thiadiazolidin-2-yl)-phenyl ]~NSentyl - pr opi onami de; and
(S)-2-Acetylam no-N-{(S)-1-pentyl carbanoyl-2-[3-(1,1,4-trioxo-1,2,5-thiadi a
zolidin-2- yl)-phenyl]-ethyl}-3-phenyl-propi onam de; or a pharmaceutically
accept abl e saktl,ithEriex-1,2@-thiadRzoitling-yaethyirbensoid bed daicetylamind\beriinod f or
the inhibjtion of PTP-1 B activity in mammuals whi ch net hod conpri ses

admi ni sf& ng to a manmal in need thereof a therapeutically effective
amount of a aqueumtoxosf,2@-thiadiakolidi®-2-yinewyinbenidis adid -dehepibennyl esfer;

diti i d w TP-1 B agti Vi ‘ | I ch met hod
Conpr i ses. adAiisFShoRG ) 2o-biearalEi 2y bW bRafETod BrnduReney esiery
ef fective amayni1,4HTriékosDRBHRAIa2blidih-2iyimathyl}-Benzbicadi@RisthAcsmitreibedzyl O

claim 18, which nmethod conprises adm nistering said conpound in
conbi naPEh with a ther apeutically effective anount of insulin, insulin

derivative QlyofigyBi(atindsufomyPNIRI[(2paeagetiyl)thiofrhéthyiipheayjntetiyl]-f mewlLr ea

receptor_Jigand, insulin sensitizer, alpha-glucosidase inhibitor, P-1,
GLP-1 affi®6g or minetic, DPP-1V inhibitor, hypolipidenic agent,

chol estyr am ngy,1f4-Driedoet ,2/5-hRidia2bidiReiyinetaiilf-betioreadic Bardoxpaehll-benzyl -
obesity agent, or aspirin. 20. A nmethod for nodul ating glucose [evels in
manmmal s 'ch nmet hod conprises admnistering to a mammal in need thereof a

t her apeut i call(y,1¢f-Tasio-v,2, 5aRRdRizoNin-8-yiraeRAbenzolf adid ainmetAyl-3VRr&BeRBAL84 1
PCT/ EPO3/ 03466 - 142 21. A nmethod for the treatnent and/or prevention of
di abet e€%%fr mammal s which nethod conprises adninistering to a manmmal in

need t her eof 4q11heTapeH 2GahiadiazblidieiykaetBfipb&izolf add 4810612 Mlubfontat@jim 1.
22. A tho?efor the treatnment and/or prevention of netabolic disorders

medi at ed® $R8ulin resistance in mammal s whi ch nethod conpri ses
admi ni st er i ng-[692,a-Digatdky-benzyBer1,4tthexe 0b, sathiarizammbiyirabthy]-BéA M dcie

o P Bk o il S5 O gt heoorent and/or
adni ni st eri ng-(1 @, ATHE®AL, 5itRiadReeidiMeyRadthd)-bérelorneid 1 ah |atriekd-¢otd.ve
amount of conmpound of claim 1 in conbination with a therapeutically
ef fecti waﬁmﬂﬁﬁrb%ywr@o/x reduct ase inhibitor.
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 5-methyl-2-nitro-benzyl
ester; .
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid o-tolyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 3-(carboxymethyl-methyl-
amino)-2,2-dimethyl-propyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid phenyl ester
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 5-isobutylcarbamoyl-
thiophen-2-ylmethyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yImethyl)-benzoic acid naphthalen-2-ylmethyl
ester;
N,N-Diisobuty!-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzamide;
{4-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yimethyl)-benzoyl]-piperazin-1-yl}-acetic
acid;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid naphthalen-2-yl ester;
5-[4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoyloxymethyl]-thiophene-2-
carboxylic acid isobutyl ester;



24. A pharmaceutical conposition conprising a therapeutically effective
anount of a conpound of claim1l in conbination wth one or nore

phar maceuwoaaloag4nccept abl e carriers. 25. A pharnaceuti cRCTEPOPORIGE i ON
conprising a therapeutically effective amount of a conpound of claim1l in
conbination with a therapeutically eff®¥}ive amount of insulin, insulin
derivative or mnetic, insulin secretagogue, insulinotropic sulfonylurea

receptor ligand, insulin sensitizer, biguanide, alpha-glucosidase _
i nhi bi tor, G4R1}M,4-Bibkol1,2r5thRdia26lidih-28limethyl)-BBfzdid/adid Bidattidmoyl-HigsHenpa-deni ¢
agent, I ram ne, fibrate, nicotinic acid, anti- hypertensive agent,

CE’? tesit |
ant i - obd&gy 55@51, or aspirin. 26. A pharmaceutical conposition according
to clai m24 er425-Bearylidiriimal Eaonpl-beiybet-apxoaAld)stasdihLliam-Foagd

met abol i ¢ disorders .nedjated by insulin resistance.
! ! §l-(1 1 ,4-?‘rioxo-1 ,2,5-tﬂiad}£azoli m-2-ylmetﬁyl5-%enzoc|;c acid 5-(3-phenyl-propionyl)-

thiophen-2-ylmethyl ester;
4-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-ylmethyl)-benzoic acid 5-benzylcarbamoyl-
thiophen-2-ylmethyl ester;
1,1-Dioxo-5-phenyl-1,2,5-thiadiazolidin-3-one;
5-(2,4-Diamino-phenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yl)-benzoic acid methyl ester;
3-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yl)-benzoic acid;
5-(4-Aminomethyl-phenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
[2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-acetic acid methyl ester;
[2-(1,1,4-Trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-acetic acid;
5-(2,4-Dimethoxyphenyl)-1,1-dioxo-[1,2,5]thiadiazolidin-3-one potassium salt;
N-Benzyl-2-[3-methyl-4-(1,1,4-trioxo-[1,2,5]thiadiazolidin-2-yl)-phenoxy]-acetamide;
3-[3-Hydroxy-4-(1,1,4-trioxo-[1,2,5]thiadiazolidin-2-yl)-benzyl]-3,4-dihydro-1H-
benzo[1,4]diazepine-2,5-dione;
5-(4-lodo-phenyl)-1,1-dioxo-1,2,5-thiadiazolidin-3-one;
(S)-2-Amino-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-propionic acid benzyl
ester;
(S)-2-Amino-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-propionic acid;
(S)-2-Acetylamino-N-{(S)-1-pentylcarbamoyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
yl)-phenyl]-ethyl}-3-phenyl-propionamide;
(S)-2-Acetylamino-3-phenyl-N-{(S)-1-(4-phenyl-butylcarbamoyl)-2-[4-(1,1,4-trioxo-
1,2,5-thiadiazolidin-2-yl)-phenyl]-ethyl}-propionamide;
[4-(2-{(S)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-[4-(1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl)-phenyl]-propionylamino}-ethyl)-phenyl}-acetic acid;
2-[4-(2-Benzoylamino-2-{1-carbamoyl-2-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
phenyl]-ethylcarbamoyl}-ethyl)-phenoxy]-malonic acid;
(S)-2-(Biphenyl-4-sulfonylamino)-N-pentyl-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
phenyl}-propionamide;
(S)-2-(Biphenyl-4-sulfonylamino)-N-(4-phenyl-butyl)-3-[4-(1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl)-phenyl]-propionamide;
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(S)-2-Benzenesulfonylamino-N-pentyl-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
phenyl]-propionamide;
(S)-2-Benzenesulfonylamino-N-(4-phenyl-butyl)-3-[4-(1,1,4-trioxo-1,2,5-thiadiazolidin-
2-yl)-phenyl]-propionamide;
(S)-2-Benzenesulfonylamino-N-(3,3-diphenyl-propyl)-3-[4-(1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl)-phenyl]-propionamide;
(S)-2-Acetylamino-N-[(S)-2-[3-bromo-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-phenyl]-
1-(4-phenyl-butylcarbamoyl)-ethyl]-3-phenyl-propionamide;
(8)-2-Benzenesulfonylamino-3-[3-bromo-4-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-yl)-
phenyl]-N-(4-phenyl-butyl)-propionamide;
(8)-2-((S)-2-Acetylamino-3-phenyl-propionylamino)-3-[3-bromo-4-(1,1,4-trioxo-1,2,5-
thiadiazolidin-2-yl)-phenyl]-N-pentyl-propionamide; and
(S)-2-Acetylamino-N-{(S)-1-pentylcarbamoyl-2-[3-(1,1,4-trioxo-1,2,5-thiadiazolidin-2-
yl)-phenyl]-ethyi}-3-phenyl-propionamide;
or a pharmaceutically acceptable salt thereof; or a prodrug derivative thereof.

17. A method for the inhibition of PTP-1B activity in mammals which method comprises
administering to a mammal in need thereof a therapeutically effective amount of a compound

of claim 1.

18. A method for the treatment of conditions associated with PTP-1B activity in mammals
which method comprises administering to a mammal in need thereof a therapeutically

effective amount of a compound of claim 1.

19.  The method according to claim 18, which method comprises administering said
compound in combination with a therapeutically effective amount of insulin, insulin derivative
or mimetic, insulin secretagogue, insulinotropic sulfonylurea receptor ligand, insulin
sensitizer, alpha-glucosidase inhibitor, GLP-1, GLP-1 analog or mimetic, DPP-IV inhibitor,
hypolipidemic agent, cholestyramine, fibrate, nicotinic acid, anti-hypertensive agent, anti-

obesity agent, or aspirin.

20. A method for modulating glucose levels in mammals which method comprises
administering to a mammal in need thereof a therapeutically effective amount of a compound

of claim 1.
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21. A method for the treatment and/or prevention of diabetes in mammals which method
comprises administering to a mammal in need thereof a therapeutically effective amount of a
compound of claim 1.

22. A method for the treatment and/or prevention of metabolic disorders mediated by
insulin resistance in mammals which method comprises administering to a mammal in need
thereof a therapeutically effective amount of a compound of claim 1.

23. A method for the treatment and/or prevention of atherosclerosis in mammals which
method comprises administering to a mammal in need thereof a therapeutically effective
amount of a compound of claim 1 in combination with a therapeutically effective amount of
an HMG-CoA reductase inhibitor.

24. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of claim 1 in combination with one or more pharmaceutically acceptable carriers.

25. A pharmaceutical composition comprising a therapeutically effective amount of a
compound of claim 1 in combination with a therapeutically effective amount of insulin, insulin
derivative or mimetic, insulin secretagogue, insulinotropic sulfonylurea receptor ligand,
insulin sensitizer, biguanide, alpha-glucosidase inhibitor, GLP-1, GLP-1 analog or mimetic,
DPP-IV inhibitor, hypolipidemic agent, cholestyramine, fibrate, nicotinic acid, anti-
hypertensive agent, anti-obesity agent, or aspirin.

26. A pharmaceutical composition according to claim 24 or 25 for the treatment of
diabetes, atherosclerosis and metabolic disorders mediated by insulin resistance.



