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of the Invention The present invention relates to certain sulfone
acetic acwoO 0evi3saBi ves as MVP i nhi bitor and processes fPom/iBrE1/83ntsheses.
The invention also relates to pharnmacol ogi cal 5 conpositions containing the
conpounds of the present invention and nethods of treating asthma,
rheumatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic arthritis,
psoriasis, pulnonary fibrosis, ’lpul nonary inflammati on, acute respiratory

di stress syndr ome, peMABRIX METARLOPROTERNASEINHIBITORSgi vi t i s,

at heroscl erosis, dry eye, and neointimal proliferation which |leads to
restenosis and ischenic heart falkidrofthednyestion renal di sease, 10 tunor
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expressi on and OWeRressBkinveatiphelasss te corigin sulfongacetiq asit dstidtiyss s MMPng t he
conpounds. ;BaclaLRticetles fdGs lsﬁfﬂﬁ:@és' qfle 1nventlon%5%lﬁt9%$hﬁ'hﬁ@(§@g°lca(l NLMPs) are
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Met al | opr otogéraswsiorbEa Metkik @edlopdtdifisd ﬁﬁﬂfgrth@mnpoﬁnd%hy5| 0| ogi cal di sease
processes that involve renodeling such as embryonic devel opnent, bone

formati on and uterine renodel i Bgkshetind\6f thelséntisat i on. One maj or bi ol ogi cal
function of MWs is to catal yze 25t he breakdown of connective tissues or
extra-cel | ul ar WMRtalloproRihatdd EMMPark atnfitutMy Py el gysuperfaiily@f protsimpenent s of

tissue or tr| rt fromtheir_role |n degrad nectjve tissue,
Ml Ps are | 9%(5&0 R W@Sté‘l"f‘]"\’é i 0 SereTiRmiRy B?eg)(’%? ?%E%Te%?%%r NI MPs

t her ebysi nd)w@ﬂnagommgeﬁayms P@aucelm%aﬁy é‘elﬁkﬁég ShaNRY ROt atd @ndlioasly nt hesi s
of TNFal pha which is 1rnplica in man | ogi cal conditions. WO

2012/ 03894 3wtres) Bagadignotactprl @d(fg@tlanalaﬂrss@eafwmms@éﬁ?s h#YsIoeeht ed | n
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secreted as proenzyine and upon actl vat i on, its drstinct roI es in the
progr essi orl-B¥ o rand Hoppes el A% B84 . F6|(19é’5¥)amh@,s collagenacsst(dIMR-di drad
activation i I r §M,§E“§ﬁ§ i ated
wth 5 CCPDPj tmgstegwi ﬁn&i ﬁ%éfgglg%%sg% 4%5?’5?{%%&%\/@ obstr UC4[:I on.
MVP- 9 i20 t RS, p]rd Al 24pnd 25mfmzammn9(M1VIﬂé’cﬁndt-2ﬁ), sromelyeing (MM&rratliand and its
expressi on goes higher in all inflammatory diseases, |ike COPD, M5,
arthritis, -ppand seiddasesstuch asINconvitiag emaymes SACK vwod W€H).i n sone vital and
regul atory functions of the cell, so an MW-9 sel ective inhibitor would
only target theMetdllopnoteatasasaracstipedembe infpotting idplysiabgicalndiseassuiretekses f r ee
10of undesi

tﬁa?‘l?rlvglvg ngodefn}/g such as embryonic development, bone formation and uterine
remodeling during menstruation. One major biological function of MMPs is to catalyze
25  the breakdown of connective tissues or extra-cellular matrix by their ability to hydrolyze
various components of tissue or matrix. Apart from their role in degrading connective
tissue, MMPs are involved in the activation of zymogen (pro) forms of other MMPs
thereby inducing MMP activation. They are also involved in the biosynthesis of TNF-

alpha which is implicated in many pathological conditions.



Over - expression or over-activation of an MW, or an inbal ance between an
MW and a natural (i.e., endogenous) tissue inhibitor of a matrix

nmet al | oprwoenrnased43 TI MP) has been |inked to a pat hogene®c3/iBio1dnsiezsses
characterized by the breakdown of conmkective tissue or extracellul ar
matri x. 15Inhibition of the activity of one or nore MWs may be of benefit
in treatnment of various inflammatory, autoinmune and all ergic di seases such
as, inflammati oppgs. Q1Y had ' taeianfi | anmat i on
of the skin, coll agg&&?‘é%‘géég)ihﬁgggﬁoﬂﬂggﬁga &E@kﬁﬁgﬁggﬁﬁ 1xé/ItSca.m‘The desi gn
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di abet es maivolvedi$n sobe vitalZaf rds@atdHy AMLMHB S 1he\belR 58 ibFMEB-0kaettivai 0- al kanoi ¢
acid derivatives useful for treating_diabetes, atherosclerosis, and

di seases ofMhififsr yowdoalydpreetthe inflammation compareatofdhe discasermdivauldbefss out i nto

the idqpti f""“ﬁﬁeﬁ%‘&f”ﬁi/ﬁ}%’ji bitors that are selective, 30 e.g., for a few of
the MVP subtypes. An i nhi bitor of inproved selectivity would WO
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inhibition of MMWPs that are not involved in the pathogenesis of the disease
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absorption, distribution, netabolismand elimnation. Pure single isoners
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enabl i ng better, devel gpability of such 20nol ecul es as drug,candi dates. It
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turn have profound effects on the pharnmacoki netics and devel opability of
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avoi d any pharmacol ogi cal, pharnmacokinetic and 25 toxicol ogi cal problens
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30 Thus, compounds of present invention, which are single chiral isomers,
have i nproved potency, inproved pharnacokinetics and/or i nproved

physi cochwoi2olo3geeperti es as conpared to racemn ¢ conmporadaB201YM»4228
2012/ 038943PCT/ 1B2011/ 054228 4 The présent invention is directed to
overcom ng problens encountered in the art. Summary of the Invention The
present invention provides sulfone acetic acid derivatives as matrix

met al | opr ofgi =9 tnhihi - whi ef f i i [th
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al | er gi ¢ dpathegewesis oAths dispase béidgeaede processes for synthesizing such
conpounds. The conpounds of the present invention are useful for the
treat ment of i rfurthenredeof moeerndleatinedViMPLintEbittirs wald sequirh administationed h
conpositio | d.g: n [ Vi r ith the
pharnaceutﬁgg $§£§t@%%?%§¥§&€§$€¥§§%9§?35§Fﬁéﬁ1¥g§§8|%ﬁﬁ%g%“%égﬁﬁgd for the
treat nent axd, giteeadmninisoationf partifidnadiyatiar amoag dhwdtigloMiiRsn Stitl ifedrs el These
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pharmacokinetics point of view, chirality can have an influence on drug absorption,
distribution, metabolism and elimination. Pure single isomers may also offer advantages
in terms of these pharmacokinetic parameters thus enabling better developability of such

20  molecules as drug candidates. It is also known that chirality has a significant effect of the
physicochemical properties and crystallinity of a chiral molecule which in turn have
profound effects on the pharmacokinetics and developability of the molecule. Besides
those mentioned above, regulatory principles guide one to preferably develop single
isomers as drug candidates in order to avoid any pharmacological, pharmacokinetic and

25  toxicological problems that may arise due to interactions of an unwanted isomer with

undesirable molecular targets.

In this context, synthetic strategies to produce pure single isomers offer advantages
over analytical techniques of separation of isomer not only in terms of cost and efficiency
but larger amounts of compound can be preparéd for elaborate pharmaceutical testing.

30  Thus, compounds of present invention, which are single chiral isomers, have improved
potency, improved pharmacokinetics and/or improved physicochemical properties as

compared to racemic compounds.



COOH X Formula | including racemates, enantioners and di astereoners,

thereof or a pharnaceutically acceptable salts thereof. 5 Wherein, X can be
S, SO or WO2p124038@an be selected frombond, -0-, -S, - SCI/IBHROR)54218H2,

-NR4, -NHCQ(CF12)6-, -(CH2)"CONH, -NHCONH, -SO2NH, -NHS02-, -NHCOO)-,
-0-(042)1, -(CH2)"-0-, -0C(O)NH, -C(S)NH, -NHC(S), -NHC(S)NH, -000-
wherein n 10can be zero or an integer between 1 and 2; R can be -000NHRS,
OCSNHR3, OCH2R3; Wien R is OCONHR3 or OCSNHR3 then R2 can be hydrogen,

Cl- Ceal kyl , hydroxyl, Cl-C6al koxy, cyano, nitro, hal ogen, hal ogeno

Cl- Ceal kyl, C6-Cl12 aryl, C3-C8cycloallcyl, C5-Cl2 heteroatyl wherein C6-Cl2
aryl, C3-Cgcycloallcyl, C5-Cl2 15heteroaryl is optionally substituted with

one or nore tines. Mt 5. VWen R s OCH2R3, then R2 can be C6-Cl2 aryl,
s oyal oal | cyi TRl BmiPER gfteist B Rt iR oiSuifE R huy i’ "G Ca2

aryl, C3-GCs cycloal kyl, C5-Cl2hegtagabdthe InfedtonC1l2 het erocyclyl which nmay
optionally be substituted one or nore tines wth R5; 20R4 can be H,

Cl_6al kyl , Ci _aal Theydreseny inveniien prevideb snlfons aegic ecid derigatived as ylatrixal kenyl , al kynyl ,

, Nitro, mialo e c effdcHVel the i it Xy, azido,
T T

- 2) n-. ., -C(D), Rf, - .. - NRAQ,

-(0-12) n- g=0) Rﬁ“ﬁﬁftm‘g?a!é)‘ﬂ!%a@@) %"ﬁeF'}er&‘%‘t‘j%?f%-A‘%?-Pwdgwg NPESRSS  (CH2) n
NHC( 3) NRf Rq, , for §y@hi@izing Guclt¢onipoundif , - (CH2) n- NH- C(=0) - 25Rf or
-(CH2)"S(=0).-NRi |14 {wherein Rf and Rgare independently selected from
hydr ogen, al kyl, &19campeundsof toe prateptjpventiop are upelil & gg trpatmeniel er ocycl yl |
al kyl aryl , alih@apineetesdattyinmandisbsksy/| het erocyclyl, n is as define earlier
and mis an integer 0-2}; WO 2012/ 038943PCT/ 1B2011/ 054228 6 I n one aspect
the invention encBparceiical eampaHinge containing sy cpmrpunds g proxidechipgether
4-{[ (4- Chhor optsheihyreacedobuatyictpayik catridrd ck-diiehs,rvhdh@mbe usddItdraey | ] but anoi c
acid (Conpou M . . . .
2- [ (4E Chlrrgr ogﬁéﬂ’g?fﬁ%’ﬁ%‘#ﬁ Iof_'-lfﬂénz a(%y ﬂngPlop “8%‘?7?8%186‘5%?89"1’1“ %cf%cﬁlut anoi c
aci d 5( CorrpOLﬁ‘?EPP‘PfB‘P"SZ?a,y be administered or co-administered by a wide variety of routes

including, for example, oral, topical, rectal, intranasal or by parenterai route. The

composition may also be administered or co-administered in slow release dosage forms,

15 Although, the specific enantiomers have been shown by way of examples,
racemates, diastereomers, and pharmaceutically acceptable salts are also provided.
Pharmaceutical compositions comprising such compounds, their racemates, enantiomers,

diastereomers, and pharmaceutically acceptable salts are also included.

The therapeutically effective amount of one or more compounds of the present
20 invention can be used in combination with one or more other therapeutic agents, for
example, protein synthesis inhibitors, amino glycosides, cell wall synthesis inhibitor
(glycopeptides, beta-lactams, etc.), RNA, and DNA synthesis inhibitors or fatty acid
synthesis inhibitors.

Other objects will be set forth in accompanying description and in the part will be

25  apparent from the description or may be by the practice of the invention.

Detailed Description of the Invention

In accordance with one aspect there is provided a compounds having structure of

Formula [:
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4-{[ (4- Chl or ophenyl ) car banmoyl ] oxy}-2-[ (4- chl or ophenyl ) sul f onyl ] but anoi c
acid (Conpound no. 3);

2- [ (4- Chiwoapteansgd4psul fonyl ] -4-{[ (4- fIuorophenyl)carbanm¢EMBxyymunan0|c
acid (Conpound no. 4);

102-[ (4- ([ (4- Chlorophenyl)carbonyl]an1no}phenypsulfanyl] 4-{[ (4-fl uoropheny
| carbanoyl ] oxy}butanoic acid (Conpound no. 5);

2-[(4-{[ (4-Cnhl or ophenyl ) car bonyl ] am no} phenypsul fanyl]-4-(([2-fl uoro-5-
(trifluoronethyl)phenyl]carbanoyl } oxy) but anoi c acid (Conpound no. 6);
2-[(4-{[(4-Chl orophenyl ) carbonyl ] am no} phenyl )sul fanyl]-4-{ [(3, 5-

15di nmet hoxyphenyl ) car banoyl ] oxy} but anoi ¢ acid (Conpound no. 7);

2-[(4-{[ (4-Chl orophenyl ) carbonyl ] ani no}phenypsulfanyl] 4-{[(5-fluoro-2-meth
yl phenyl)carbannyl]oxy}butégl : .

2-[ (4-{[ (4-Chl orophenyl ) car 6ﬁgl

204- ([ (3- Chl or o- 4- net hoxyphenyl )car banoy ]oxy} 2- [(4 ([ (4-chl or ophenyl)
car bonyl ] am no} phenyl ) sul f anyl ] but aggiemgfi d (Conpound no. 10);

2-[(4-{[ (4-Chl orophenyl ) carbonyl ] am no} phenypsul fanyl ] -4-{[ ( 3-

et hoxypheny| )iaduding napsthdte xepdritiviern oid diastere@nefsCthempefon glphaomacéldigally 4- (

[ (3- Chl or ophepybdniashagmyds] oxy} -2-[(4-{ [(4-

25chl or ophenyl ) car bonyl | am no} phenyl ) sul f anyl ] but anoi ¢ aci d ( Conpound no.
12); 5  Wherein,

4-{[ (4- Chl or ophenyl ) car banot hi oyl ] oxy}-2-[(4-{[(4-chl orophenypcarbonyl ]

am no} phenyl ) sul fgﬁ‘y’lb‘r’ﬁtﬁ%‘ﬁ@% aci d (Compound no. 13);

2-[(4-([(4- Chl or ophenylJ Canhonyl, '% £ ngggggfry&,s.;rtg?;,egfxq_kﬂ%&gﬁgn-_,cyanophenyl )

car banot hi oyl ] oxy but anof

302-[(4-{[ (4-Chl 01(%%@@9‘1*) CQAHWHWHGWH‘)W@M‘Q(F%{[(4-fI uor ophen
yl) car banoyl | oxy](m@,.ammoq@&m ENROWRE () ONHEB)NH-, -COO- wherein n

2-[(4-{ [(At) Chl orop gné/l carbto am no(P{mnyl)sulfonyl] 4-(([2-fl uoro-5-
(trifluoronet hyl)Bh e"nyfc%oéﬁnr' oxy)’% anoi ¢ acid (Conpound no. 16);
2-1(4-([ (4-Chl oronlhﬁmygmmmnwdmm@@ﬂﬁnyl )sul fonyl]-4-([(5-fluoro-2-net
hyl 35phenyl ) car banoyl ] oxy} but anoi ¢ acid (Corrpound no. 17);

4-{[ (3- Chl or 0- 4- NWhdnd¥ yyIPEGNHB ©r OSSN | thep R pande hy dtogefi, (C4-Caalkyl,

chi or opheny! ) car bigaulhamicaRRe MBS pRkL Bk @RAE Ccdh L Spagound no. 18)

s 1t o oo san el atenl Sy Lol L LG
2012/ 038943PCT/ 1BR@fodfyDis 4RReally s@snt{teq\('xﬂwﬁhbmcmmmsw:t)ukér barmyl ] oxy}
-2-[(4-{ [(4-chlor ophqnyl&&: bonxl am no} phen psul fonal but anoi ¢ aci d

(Conpound no. 20 When isO then R* ¢an be C6-C3 aryl, C3- s cycloalkyl
heteroaryl
R is alkyl, alkenyl, alkynyl, Cs-Cj2 aryl, C3-Cz cycloalkyl, Cs-Ci; heteroaryl, Cs-
C12 heterocyclyl which may optionally be substituted one or more times with R’;
20 R* can be H, C,_salkyl, C,salkylaryl;

R® can be selected from alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-
C,-Cs alkyl, halogeno-C,-Cs alkoxy, azido, thiol, alkylthiol, -(CH;),-OR; -C(=0)-
R, -COORg, -NRRg, <(CH2)y-C(=0)NRR,, -(CH;),-NHC(=0)-Rg, -(CH;),- O-
C(=0)-NR{R,, (CHz)a NHC(=O)NRR,, -(CH2)-0-C(=0)- Ry, (CH;)»-NH-C(=0)-
25 Rsor -(CH2),S(=0)m-NRRq {wherein R and R4 are independently selected from
hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl,
alkylheteroaryl and alkylheterocyclyl, n is as define earlier and m is an integer 0-2};

RECTIFIED SHEET (RULE 91) ISA/EP



2-[ (4-{[ (4-Chl orophenyl ) carbonyl ] am no} phenypsul f ony11-4-{[ ( 3- cyanophenyl)
car banot hi oyl ] oxy} but anoi ¢ acid (Conpound no. 21); 54-(B enzyl oxy)-2-[(4-

[ (4- met hywpheryisysar bonyl ] am no} phenyl ) sul f onyl | but anoi ecaaBzb1(/G¥emound no.
22;) 6

4- (Benzyl oxy) - 2-[ (4-{[(3-fl uorophenyl) carbonyl ] am no} phenyl ) sul f onyl | but ano
ic acid (Conmpound no. 23);

4- (Benzyl oxy) - 2p[dnd aipkét?th&mé?ﬁ@i?g%}ﬁlp}s%@sf J%%Xﬁﬂd@&ﬂaﬂ%ﬂh@%’r@%ﬁl@nw | but anoi
¢ 10acid (Conpound no.

4- (Benzyl oxy) - 24-&&4@[&@@&9%)6&1@5&%8%]&9@2??% drépResRIERRHY bR diORYd | but anoi ¢
aci d (Conpound 2dd ndd 1. Benzyl oxy)

3- net hoxyphen carbonyl]am no hen sul f onyl ] but anoi ¢ aci d ( Conpound
[nf) 26) : yP 3/[84 Chlorophenyl)sulfany% AP {[4 %uorophenyl)ca%lba!noyl]oxy}butan01c ac1d( P

154- ( BeAzyl oxy) (Compoundiq 2:£ | uor opheny! ) car bonyl ] ani no} phenyl ) sul f onyl | but a

noi ¢ aci d ( CompayaLaRRrophédyl)carbamoyljoxy}-2-[(4-chlorophenyl)sulf t d
4- (Benzyl oxy) - 2 ! OHM?% ye)r?§/r Ysu %O(})%}yl ]%u?[ aorﬁ%ll) gn}é%:slu On(vclolrlrfa)ltl)od(;lamno 28) ;

4- 2- Fl uoro hen car barm 4- 4- et hyl phenyl
caE Lfynw ] ami ng}fﬁﬂé lgrephenyl *ylfw&i‘&mﬂ%%&ﬁ[ﬂé yﬂg%b%gzyyo ach4- |
[ (3- Fl uor opheny{Qampoathasy Foxy} - 2- [ (4- [(4 rret hyI phenyl )

car bonyjjy] am no} 0 .
[ (3-FI %Jigl‘ ophenyf gd'g eiérd %gﬁﬁ% ﬂf thyI p enw ﬂl%mphelﬂd
uta aC| ound no. 31);

car bonyl ] am no}géﬂwy su1 h]i?}‘ o L] oo 4) Mrfb()’!@#ﬁﬁ’ﬂ?

4- 4- Chl e @xgony am erfyaulfapy

250<{31£ E)onyl ] gkoﬁﬁglﬂmmﬁwmhﬁ arbmgmémxl%bum?@a ¢iddhprorayad n 6):32) : 4- {
4- Et hyl phenyl L I

[ bonyl)lg] ph: ng}%ﬁg f r@%rhaa@ﬁ ,ﬁ afbaln an{m @é)ﬁ é[mgm%ym Hglsh 3\3)

2-[(4-{[(4- Met hox car bon enyI su fany&

(trifluoronethhy? h{éﬁyé}leaphﬁaﬁb%ﬂlfbo}lbﬂ Qﬂtpémyil)éu@éyldl- ¢ rﬁb@%@l‘mﬁﬁly 34);

304- { [(2,6-DiP blﬁ@mmwl]qvébtbmwc df@}npomld[n(O48){[(4 met hoxyphenyl )
b I

(Z:aE( Zn%/[]( Zm Mg%@*ﬂg Séﬂl&%g‘? { %]aﬁn;i] W‘BHEW{?@ fludraphenyl)

[ (2- nethylpheny ca oxy anol C aC|d nmpound no 36);

4- { [ (- Net hox§dHérthloredrmesthaxyp eajxl;)c}arhtamoy1(]mxy{}{2([414 ﬁﬁﬂ-hhis@spph@ui)l )
35car bonyl ] ami n@ﬁ]rmﬁy@sng}H@W)ShMﬂMﬁ@lmlﬂC@mﬁw@mdlQib 37);

e e B )

4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-
25 chlorophenyl)carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 12);

4-{[(4-Chlorophenyl)carbamothioyl]oxy}-2-[(4-{[(4- chlorophenyl)carbonyl]
amino}phenyl)sulfanyl]butanoic acid (Compound no. 13);
2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4- {[(3-cyanophenyl)
carbamothioyl]oxy}butanoic acid (Compound no. 14);

30 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-{[(4-fluorophenyl)
carbamoyl]oxy }butanoic acid (Compound no. 15);
2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-({[2-fluoro-5-
(trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 16);
2-[(4-{[(4-Chlorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-{[(5-fluoro-2-methyl

35 phenyl)carbamoyl]oxy} butanoic acid (Compound no. 17);
4-{[(3-Chloro-4-methoxyphenyl)carbamoyl]oxy}-2-[(4-{[(4-
chlorophenyl)carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 18);
2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sul fonyl]-4-{[(2-
fluorophenyl)carbamoyl]oxy} butanoic acid (Compound no. 19);



4- { [(2,4-D fluorophenyl)carbanoyl | oxy} -2-[(4- [(4-nmethoxyphenyl)

car bonyl ] am no} phenyl ) sul f anyl | but anoi ¢ acid (Conpound no. 39); WO

2012/ 038 BRCR/BBRAG11/ 054228 8 4- [ (2-Fl uorophenyl) car bacogBloaxyj422£2-[ (4- {
[ (4- met hoxyphenyl ) carbonyl ] am no} phenypsul f anyl ] but anoi ¢ acid (Conpound
no. 40); 4-{[(3-Fl uorophenyl)carbamyl]oxy}-2-[(4-{[(4-methoxyphenyl)

car bonyl ] am no} phenyl ) sul f anyl ] but anoi ¢ aci d ( Conpound no 41); 54-

[ (3, 4-Di chl or ophemulonas c]arﬂaJMb]oy}y 224 ﬁ4 cRlofopflenyB henyl)

carbonyl Jam no} Bﬂlﬁwbﬁeﬁ lib'aelhéi@Q i WQ

n
4-{[ (3, 4-Di chl orophen gcar anoy @ﬁ(}@ g4 rrgth heny I
car bony! ] ani no} Br{é41§/[l( W%’h‘;‘l}’]) %ny pRing 111(1 }f?ft)’drﬂj Cyal!SI)henyl)
4- [(2,4-Difl Uorc%glﬁ&}ﬂo%' y?@tﬁﬁibkdacﬁf‘(to}npo&ld[lfodfz é) [ (4- et hyl phenyl )
10car bogssr/l ] am no} ghen suI but anoi ¢ aci d npound no.

4-
[ (4- Chl ophenyl ) 7o }mctolPl(e;;yl)c{arl{oemL]%pmwpgﬁ%yl]butanmc
car bonyl | ani no} prdkGemeAUNd A9122Put anoi ¢ aci d ( Conpound no. 45);

4-{[ (4- Et hyl pheny b):&%!oti? ¥41 isy uo?opﬁléléyn»’c&wnﬂ]%m;mhﬁwif@ butanoic

car bonyl ] am no} QQ@ but anoi ¢ “aci d ound

- {
4- Met h h | b ph | | f

H rifl uoféryé’tﬁ”Y @Car On%%n[% 16 rl]l?%%g}l)ﬂ% aw)bggﬁ]agancaple%%@i{mﬂlhﬂ@nom)

4-{[(2,B-Dichl o@@élﬁ@ﬁ?]’%’@éﬂ@&"l‘}byl ] oxy}-2-[(4-{[(4-net hoxyphenyl)

car bonyl ] am nOph‘f{WﬂQy}cﬁirigg(?y ({4045 A5Heh P @ fboHly 1{ R AT PHENS ) Sl ﬂl?{)utanow )

2-[(4- [(4-Met hgxyposh yI] anmno} phenyl)su fonyll
20met hyl phenyl ) car bam) but anoi c acid (Corrﬁound no. 49);

4- (tert-Butyl cérBspmy 3¢methexynhengDenshany Hemipp)phenyl)
car bonyl ] ani no} A&yl lﬂenonqmd mpamsh@ i d (Conpound no. 50); 4-

2, 4- l }]2}'@9{ ulron utanol
E)gil’ bona 5]‘ alr:‘lo:]g?gggé@%& &ﬁg }éimé‘pg%ﬁ)g%?g%ﬁ%g%}l)s o ]%b taZ%Z

2- Fl uor ophenyl ) car - 4 4- met hoxyphen
T oy o o) diBaymos %ﬂwlqrm@m[s&éoraﬁb[( o TR 4.

[ (3- FI uor ophenyls) gt hae ell?jféﬁ}ban%yf]&&} z{.[(ugtztmtﬂ%mwny')

car bonyl ] am nol 53);
4-{[ (5-Chl oro- ZQ%%@%&B Ogﬁyn},car ban](;El ?g‘x : (ﬂgrgr)et hoxyphenyl )

30car bo®®/| ] ani nd}fl B‘%f? ﬂ@?ﬁér%[(‘é&i(ﬂ- e@?lﬁ%é‘%ﬁ no. 54);

4-{[(3, 4-Dichl orcer;bn@yi m&phm frapdipptapoip emd@qmpqm xXYkhenyl )

car bony! ] am no} RERLPRHLHRAYHRHRINLS) B5i L ([ EAmRRMREnP 55)
carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 31);
4-{[(4-Chlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)

25 carbonyl]amino } phenyl)sulfanyl]butanoic acid (Compound no. 32);
4-{[(4-Ethylphenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)
carbonyl]amino}phenyl)sulfanyl]butanoic acid (Compound no. 33);
2-[(4-{[(4-Methoxyphenyl)carbonyl]amino } phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl } oxy)butanoic acid (Compound no. 34);

30 4-{[(2,6-Dichlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)
carbonyl]amino}phenyl)sulfanyl]butanoic acid (Compound no. 35);
2-[(4-{[(4-Methoxyphenyl)carbonyl]Jamino} phenyl)sulfanyl]-4-{[(2-methylphenyl)
carbamoyl]oxy}butanoic acid (Compound no. 36);
4-{[(4-Methoxyphenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)

35 carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 37);
4-[(tert-Butylcarbamoyl)oxy]-2-[(4-{[(4-methoxyphenyl)
carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 38);
4-{[(2,4-Difluorophenyl)carbamoyljoxy} -2-[(4-{[(4-methoxyphenyl)
carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 39);




4-{[ (3, 4-Di chl orophenyl ) car banoyl ] oxy}-2-[ (4-{[ (4- net hyl phenyl)

car bonyl ] am no} phenyl ) sul f onyl ] but anoi ¢ aci d (Conpound no. 56); 354-

[ (2, 4- D fwoanpizensyl ) car banoyl ] oxy} -2-[(4- [ (4-nethyl plremygBlo11/054228
car bonyl ] am no} phenyl ) sul f onyl ] but ano8c acid (Conpound no. 57);

4-{[ (2- Fl uorophenyl ) car banoyl ] oxy}-2-[ (4-{[ (4- met hyl phenyl )

car bonyl ] am no} phenyl ) sul f onyl | but anoi ¢ aci d (Conpound no. 58); 2-( {4-
[ (4- Chl or opheny) kR@FhﬁMéﬂy@@ﬁB%ﬁoﬂl]ﬁy}l 5. g@vy cthdxybhedyl)

40f | uor ophenyl &@ . "o
2010/ 0anonami) TR FRna Bl A RN ol cld @BRBHE n040)0):

2- ({4-[ (4- Chl or tH&Auoyaphenyhserhs Hy-3-$@t i driyathoxyphqnyl) -
et Eli/l pL(enyI )cargg y%my}nhemyé)%dq;gykﬁ@ﬁ@i(@mggmgo hlllcl[([)wG@))

2- ({4-[ 4- Chl or g avgﬁmﬁ&m% Wﬁ%ﬂ? b3l [f(@@p(i)neﬂloﬁy%l)len

52 ({a- L (4 Cnl of ARSIy AR s

car banmoyl ] oxy} b MT Cld@ioﬂh mm@umllwcy} 26 {[(4 methylp en}’)
2-({4-[(4-Cnlor %mymw}mammyul}‘q@hﬁwmmc Gpmpoundimp(48);

met hyl pheny! ) cagh ﬁ{,}ﬂ%]zag o .?‘Ifz%g Hpd Bhe

2- ({4-[104- Cnl 9393@

101£I{uo£ophenyf); car gno @]@}’ i? ﬁg&%mc %% tl)\:Elg)iM)
2- ({4-[ (4-Cnhl or ilé C)r@lﬁnemd)mbm}lpﬂmw P f[éﬁwﬂif}wm){lfl(yh)
met hyl phenyl )cambnmr ammmhbwlhnl@wl]hma@qm&@mdumo 659

(2t5|{1fll L(()fo%!t ﬁ;fﬁ ?")é (I?Cé%%% @pound no. 66);

152- ({4-[ (4-Chl oro
di f 1 uorldphenyl )%é@bﬁ(ﬂ#b ow}ltm'ﬂ)aarmlwl]amm@}ml@yhmlfwllrﬂ: 437)
{4-[(4-Chlor ophénﬂuc)rglaqbtb}dmhymyl]cgﬂwnwl}oxs'lhutaamy 391d4cqm1§q1md no. 47)

quorophenyI)caﬁQ

2-({4-1(4-Chl or Eﬁ%ﬁ? l'%

20di chl oropheny a]IB ﬂm C Oéci% lé)nun 3 69)

4-[(tert-Butyl c&ﬂ@aﬁﬂyM?ﬂiﬂth@lYQ){)atb@(ylﬂammomlmpﬂEn onytled-biéroyl | phenyl }

sul f any0) but anoimethatphehyl)Gohpuayhidxyibutaiz@y acid (Compound no. 49);
4-[(tert-Butylcarbamoyl)oxy]-2-[(4- {[(4-methoxyphenyl)
carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 50);
4-{[(2,4-Difluorophenyl)carbamoyljoxy}-2-[(4-{[(4-methoxypheny])
carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 51);

25 4-{[(2-Fluorophenyl)carbamoyl]oxy}-2-[ (4-{[(4-methoxyphenyl)
carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 52);
4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)
carbonyl}amino}phenyl)sulfonyl]butanoic acid (Compound no. 53);
4-{[(5-Chloro-2-methoxyphenyl)carbamoyl]oxy} -2-[(4-{[(4-methoxyphenyl)

30 carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 54);
4-{[(3,4-Dichlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)
carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 55);
4-{[(3,4-Dichlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)
carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 56);

35 4-{[(2,4-Difluorophenyl)carbamoyljoxy}-2-[(4-{[(4-methylphenyl)
carbonyl]amino}phenyl)sulfonyljbutanoic acid (Compound no. 57);
4-{[(2-Fluorophenyl)carbamoyljoxy}-2-[(4-{[(4-methylphenyl)
carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 58);
2-({4-[(4-Chlorophenyl)carbamoyljphenyl} sulfanyl)-4- {[(2-

40 fluorophenyl)carbamoyl]oxy } butanoic acid (Compound no. 59);

ound no. 61);
nmet hoxyphenyl )



2-( {4-[(4-Cnhl orophenyl)carbanoyl | phenyl} sulfanyl)-4-{ [(3, 4-

di chl or ophenyl ) car banoyl ] oxy} but anoi ¢ acid (Conpound no. 71);

252- ({4- [Woemsmphenyl ) car banoyl | phenyl } sul fanyl) - 4- PCT/IB2011/054228
[ (pentyl car banpbypoxy] but anoic acid (Cdnpound no. 72); 4- {

[ (3- Chl or ophenyl ) car banoyl ] oxy} - 2- ({4-[ (4-chl orophenyl)

car banoyl ] phenyl } sul fanyl )but anoi ¢ acid (Conpound no. 73);

4-[ (But yl car bamy I . ;

30car banoyl ] phrenz ?@ lcgrbéﬁéngﬁﬁgﬁ%%@n . [(4 ) 74);
2- ({4-[(4-Chl oro car hen (’2

f | uor ophenyl )carzl:(ai lrbo@yl}hmy rhamoa p@nxlmmumm (pramsin-2-yhphenyl]
2- ({4- [ (4- Chl or cphemgyl)exa)tutanoiy latid €onppquad n.cdiy1) - 4- {[ (4-

et hyl ph yl) car baaRyll@iybpts ! bbby pheryl

(a1 (53 oropnaddEl i i’%ﬁ@"g‘ﬁ“?‘o@tﬁfﬂi il pibbomiey
met hyl phenyl )car o }But anol und no. 77);
2-(14-[(4-Chlor @p(n@f(wc;mmmmwammmuesmwm4 412 (8-

met hyl phenyl ) camizghyiphehd)caibembdinady thutenoit a¢iddGpopowid mo. 6378)

2-({4-[(4-Chl ore Pﬂ% Jal‘l‘B 5 Juitgﬁpf)la ﬁ { [4- _
corte e o R R S omouna ve, 79

sul fony1) - 4-{ [ CA{4-{(4cFHloraphreoplheramogdphsayibspl haply3Hlid-anoi c aci d ( Conpound
no. 80); 2-({4- [nfethyhhicoylizprbemyyljaxa}totamoiclabid{€ompGuand inbordy;l) - 4- { [ (4-

FAAIER e kg e e el HE R

4-[ (tert>Butyl cair(lié-rﬁ@ﬂblmyﬂen@C(a{btn{oylllpf@hylbmdfpm&ﬂ%{D(Z:,&f banoyl ] phenyl}
sul fonyl ) but anoida:fh@mpdier(y@oapau%d]omy)}bu&aglp acid (Compound no. 67);

2-({4-[(4-Chl or I {[ (3, 4-di chl orophenyl)
10car banoyl ] oxy} I‘o ?%}ﬁiogmg% ncm S%%g‘éxﬁw )ud{ﬁj 68);

2- ({4-](4-Chl orophe u

[ (pent yI c ar bam)Wdﬁ{%lﬁhlanphﬂnymwn(oﬁﬂmyil}lﬂﬂfhwl) %5(2 6-
dichlorophenyl)carbamoyl]oxy}butanoic acid (Compound no. 69);

4-[(tert-Butylcarbamoyl)oxy]-2-({4-[(4-chlorophenyl)carbamoyl]
phenyl}sulfanyl)butanoic acid (Compound no. 70);
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(3,4-
dichlorophenyl)carbamoyl]oxy}butanoic acid (Compound no. 71);

25 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-
[(pentylcarbamoyl)oxy]butanoic acid (Compound no. 72);
4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-({4-[(4-chlorophenyl)
carbamoyl]phenyl}sulfanyl)butanoic acid (Compound no. 73);
4-[(Butylcarbamoyl)oxy]-2-({4-[(4-chlorophenyl)

30 carbamoyl]phenyl}sulfanyl)butanoic acid (Compound no. 74);
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(2-
fluorophenyl)carbamoyl]oxy}butanoic acid (Compound no. 75);
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(4-
ethylphenyl)carbamoyl]oxy}butanoic acid (Compound no. 76);

35 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(2-
methylphenyl)carbamoyl]oxy} butanoic acid (Compound no. 77);
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(4-
methylphenyl)carbamoyl]oxy}butanoic acid (Compound no. 78);
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl } sulfonyl)-4-({[4-

40 (trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 79);

‘.:




4- { [(3-Chl orophenyl)carbanoyl ] oxy} -2-({4-[(4-chl orophenyl)carbanoyl ]
phenyl } sul fonyl ) butanoic acid (Conpound no. 86);

154- [ ( Butybcardnssmyl ) oxy] - 2- ({4- [ (4- chl or ophenyl ) car baroyhBmhensbis

sul fonyl ) butanoi ¢ acid (Conmpound no. ®7); 2-[(4-{

[ (2- Fl uor ophenyl ) car bonyl ] am no} phenyl) sul fany1] -4-({ [4-(trifluoromnethyl)
phenyl ] car banoyl } oxy) but anoi ¢ acid (Conpound no. 88);

2-[ (4- 4- Chl or 1-4- 4-
20E§r|1il[1(10rorret %Wﬂl%ﬁ @jﬁ}f%m°%g§%pg£§%&§£p$§fﬂ(s néguLd no. 89);
2-[(4-{ [(2,6-D _nethox henyl)carbon am ng@g sulfanyll 4- ({ [4-
(trifluoronet hyI%E1 Mﬂ@ﬁ?@&ﬁ%ﬁﬂ}aﬂ@xg phsny Eylh%ﬁ '%Corrpound no. 90); 2-(
{4-[ (Cycl opr opyl W)yaahqmﬂy}]pﬁéhw}ol%nldwypp

(trifluoyonethyly. b-?(@)/éhl&% B JHeH 1%1% R&igfl26Compound no. 91);

252-[ (4-{ [(2- Mg ydrm% iﬁa%ig%é %ﬁ eﬁaah?eﬁg {Etilarwl 4-({ [4-
(trifluoronet hyg’; ]car bam)y utanoic acid oound no. 92);
2-[(4-{ [(2-Eth :ﬁ/yyxlsaébanwhyxyﬂéné%@mh&ﬁ §wl)carﬂ?9rm9¥ -({ [4-
(trifluoromet hylPhpimdispifonyhbwanais/acid GoppoundnoBd; aci d ( Conpound no 93)
2-[(4- [(2,3-Di le @r[ PRGBS 5&%}{1 AR subfdRy Y Y lat Behbpiten 1
30(trifjgoronet hy g%] f'grggml aAHhEN@HC acl d ( Conpoun

2-[(4-{ [(3,4- D|chI oroph &ﬁ{carbony m no} p Z | ) sul fanyl] - 4- ({ [4
(trifluoromet hylzyﬁdﬁéﬂy‘g leraplmmmrl}amoy ﬂwnal&w@md{-ﬂd ( Compound no. 95);

2-[ (4- [ (4- Et hod{psnelegtbpmaylinatilputaneir agil (Franpouadng. $a%11- 4- ({ [ 4-
trifluoronethyl no. 96

g52 ({4 [(Q/cl d ﬁHtBe@bﬂHo‘ﬁﬁén%medxﬁ yggﬁ@ bﬁigﬁf" &1%91@2?1?{[4_ fr1|| fluor oaret hyl
) phenyl car ba ox ut an0| c aC| rrpoun no 97); 24(4

{R2, 4- Di hi orop éaﬁbb‘é e loxald-tdtheny | sulfanyll 4-({ [4

(trifluoronet hylcﬁprmhymyl)@abmamm?ny&sylfmi) wtariodc aved @O(Imwblmﬁfnho 98). WD

2012/ 038943PCT/ G ein,
are phar ot | st Singat e R P el

anounts of one r e co escrl ere| n toget her with one or nore
phar maceut i cal | y2-Ht-dEHtChigrephemylicpibprylaping} pheapibsuliaryllt({ignt s. | n anot her

aspect, 2provi dedtrﬁblpmnwﬂml)ehmt]mmlo[vl}pxy)bu;amqm@cubecompe\mm BY: various 5

i nflammatory and_ghlR5 Birsimding AR Al 40 a mammal in
need t her eof the( EH %L M{en 9?2 s?%ﬁo‘f@ L nﬁfﬁ‘ﬂﬂf[ 96) orrpounds of
Formula 1 descrl £ 4Rot her as ec e preésent

i nvention rel at e%({ﬂd(qm@ptmék@!ﬂ;mﬂ)amaioﬂ}}heejlf%llf@nWH -Hibunt of conmpounds of
Fornmul a Ti n contfirifliorametiwilphenyheartmmoyi}jaxyibutanoia eeid { Gempguad no.d1);

25 2-[(4-{[(2-Methylphenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl }oxy)butanoic acid (Compound no. 92);
2-[(4-{[(2-Ethoxyphenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 93);
2-[(4-{[(2,3-Difluorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-

30 (trifluoromethyl)phenyl]carbamoyl }oxy)butanoic acid (Compound no. 94);
2-[(4-{[(3,4-Dichlorophenyl)carbonyl]amino}phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl }oxy)butanoic acid (Compound no. 95);
2-[(4-{[(4-Ethoxyphenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 96);

35 2-({4-[(Cyclohexylcarbonyl)amino]phenyl } sulfanyl)-4-({[4-(trifluoromethyl)
phenyl]carbamoyl} oxy)butanoic acid (Compound no. 97);
2-[(4-{[(2,4-Dichlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 98).




10 agents used in treating various inflammtory and allergic di seases.
Exanpl es of such therapeutic agents includes but are not limted to: a)
anti - i nf \sormt2oBy4agent s, experi nental or commercial (i PCITUBI1HB54228
nonst er oi dal anti-inflammuat ory agent slipi roxi cam dicl of enac, propionic
acids, fenamates, pyrazolones, salicylates, PDE-4/p38 MAP Ki nase/ Cat hepsin
15inhibitors, (ii) leukotrienes LTC4/LTD4/LTE4/ LTB4-1nhibitors, 5-

|i poxygenase i nhypRh&iRd: agieeh, f%'s:/dfe@ﬁ@r%oaf & kitibals doRiprid
inhibitors, (iv) fﬁ hi b Forg and r |nterPﬁuk§ﬁ¥blfnm bltgrgg b)

anti hypert e?hgiap@tla@}b’rﬂfﬁctl\(ela)HOAQIEOf<Pﬂ¢|Obmoofr@)mpeulgis dessribeddisrdin togetheri nopri |
val sartan, %%8}1‘%}%&9 Ma&ﬁﬁ&ﬂ95+clegtaﬂlk Larri@ E%Ht%lopdl hfentsECEPL OF

antagonists and agonlsts. e. n, can sartan |rbesartan

val sartan, and R AR fo'vid)zcll ﬁer? hgpel&g{%ﬁods%}qre f1ﬁgpor:b?évgﬁt nel

bl ockers. c¢) |nnunosuppresé ve agen such as ¢ I ne zat I oprine
and net hdt r elammatoginahdaatiengici dﬁehasrmlorisgngcadminmemlgeo andsmal ineetdthewof ng
definitions RLAB as US d herein. 25Th I | ess

ot herwi so SRRt FFaT: Mg Sa ST BE caf b ol 1 st o
sat ur at ed higeiacar bon chaln having from1 to 20 carbon atons. This term can
be exenmplified by groups such as nethyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso- butlyﬂypt aethetaspaol, thd presghtihyentiophiteslto the stepepaitichlly effeent yl |

n- hexyl ec tetra the .ike. . .

015 a04 3 BEIN RO TGl Lo erk b o in it ape o mare.aLothet hepRsge

speci fi edl, aghsnsedif tRatiighafiadiitimmdtors ald Anehiedis@kesl FREApIENEGuesat ur at ed
hydr ocar bon group, having from2 to 20 .carbon atons with cis, trans or

gem nal geoﬂgF??“wagmnsmd“*”?ﬁ@"?@@ﬁmmﬁﬁﬁbynyl unl ess ot herwi se specified,
refers to a nDnoradlcal of an 5 unsaturated h drocarblo@hg qhglng from2 to
20 carbon atons.® ant-inflgmmairyagepts gxgemmentalof eommereialiiuchdsse speci fi ed,

refers to cyclic al lﬁMﬁst@élﬂélQﬁtl-‘i}fﬂafrﬁr&mrﬁaée‘ﬂts%@‘ofﬁ@irﬂ%l@f%%sﬁ)rbﬁﬁmﬂgc@s singl e
cyclic ring or nultiple condensed rings ﬁ Btlona contain one

or more ol efinic borkddmaighpaEolenascsalifidatess BREMS Kynaseieathepsion t i on.
Such cygsoal kvl or ouiEROG G IFCDASI oy BTBOIAiAgs LT uct ures,

10i ncl udi ng cycl opropyl, cycl obutyl, cycloocty cyclopentenyl, and the
like or nultiple rihigoxygenase iphibior andéﬂAdfdﬁmtcmdmlswnWl) C%%ilnblbety@ 0

[2.2.1] heptane or Sxfhh&€§ﬁ5*5§bn93 %ﬁ?ﬂﬁigﬂhbﬁoEUSEd an aryl group, for

exanpl e, indane, used ring structures can al so be

i ncl uded. The t m e C o aronatic
syst em havi ng 68[?) f@ti%b%réetﬁ §%Pg}*@‘&%erlebﬁt§%t%% %ﬁ%ﬁg@%@)ﬁcan be nono-,
bi- or tricyclic andﬂananmambamehmbumm@nhﬁoengowmnmHrﬁwpmemnﬂphm$ aryl
groups 8C| ude, but afid i?%oﬁl% S, e osa c;;h 11{be§abr{éag hv%!l%}tz}n %{E%rc}/sgrta%r

napht hyl" ri ng and the I"onal substituents

sel ected fron1haIoan)B%kgkmsEmd(&)aﬁimnbmmnamdkﬁxy, al kyl, al kenyl,
al kynyl, cycloallcyl, al koxy, acyl, aryloxy, CF3, cyano, nitro, C0011,0

NHC( =0) RA, - NRARY), 2fmufdsapprédsARagentsNokH ésw&mnn@aﬁtlﬁabrhﬁéﬁ@, , -S0", R4"
carboxy, heterocyclyl, heteroaryl, heterocyclylallcg , heteroaryl al kyl or
ami no carbonyl am nocthage¥als,apd apiptlammatery copicpsieraidhy  substituted aryl

optionally substjtuted hete clylal kyl, thioalk
P y JI'he ftoﬁowmg detr n?t?c}/ ns agply to tgrms as used here}/n

25 The term “alkyl” unless otherwise specified, refers to a monoradical branched or
unbranched saturated hydrocarbon chain having from 1 to 20 carbon atoms. This term can
be exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, n-decyl, tetradecyl, and the like.



-CONHR', -OCORR, -COR', -NHSO2RT, or -SO2NFIR' (wherein RA, R', mand Ry
are the sane as defined earlier). Aryl groups optionally may be fused with
a cycl oalwoybigmsup, 25 wherein the cycloallcyl group negTap01ONERsy
contain heteroatons selected fromO, ® or S. Goups such as phenyl

napht hyl , anthryl, biphenyl, and the like exenplify this term The
term"aral kyl" unl ess otherw se specified, refers to alkyl-aryl I|inked

t hrough an al kyl portion (wherein alkyl is as defined above) and the al kyl
portion contains 1-6 carbon atons and aryl is as defined above. Exanpl es of
aral kyl groups include benzyl, 30 ethyl phenyl, propyl phenyl,
naphthylnethyl and the |ike. MD 2012/ 038943PCT/ 1B2011/ 054228 13 The term

"aryl oxy" denot es_t he o] wher ei is the s as defined
above. The term "R&’ 3?‘05'??‘91 "ﬁlFﬁs %’w&ff’ F‘P@f‘afda‘g}{’?ﬁ%ﬁin?'i‘°é"&‘ a]r fers to an
aromatic ri ngrawhed ot wbrnehetrnsdtyraterbhy8rogarbod grobptpvia e 2¢¢ 20cathpreaterhs ¢ or

tricyclic arogidisCdt pemhd\gedibef,r Om S 8 to 10 ring atoms, with one or nore
het er oat on(s) independently selected fromN, 0 or S. Unl ess otherw se
constrai ned by t héhedami“akyny3mpless othersvish siefifiedersfess tas momtrddivalréah t 0 a ri ng
atom i.e.s %Eme@{yd;ta&}b%mmlman{bM@ca[rﬁoﬂgmmExarml es of heteroaryl groups
i ncl ude oxazolyl, imdazolyl, pyrrolyl, 1,2, 3-triazolyl, 1,2, 4-triazolyl,
tetrazol yl, thi azﬂieyérm wcwkﬂzmw othdaenaas(pednﬁed,azmkyd qycltchlkgirgr@%tyl

pyridinyl, pyf;dnﬂ%lzél eroth}éﬁlk Bgvﬁl% QXll'n%e @U clarﬂg'll)dnumﬂ?&o%ﬁé&ﬁd n%gé azol yl ,

triazinyl, furany enzof uran benzthrazin | azi nonyI
benzoxazi nyl mad(—?ﬁ%?(‘&’z"f’%ﬁ%e or ﬁ‘&ﬁeﬁﬁﬁﬁh?ﬁ“"s BHesHotbesYVise C%ﬁﬁmwt&l nyl ,
phenoxa2| nyl ,detr@tichO S ihayddajklyl gsupban mokas e ylamp)whglehig ktivs@res, The term

“heter Ocy% y]mcld&mg cT’o %ﬂe{y\é\fo?l%l %93&30&‘ @)&lopgn?efnﬁrszﬁ'ndtth% ig &%ﬁt@ e\(,)%rrrng, Ie::n 1to 4

nonocyclic or bicycli

carbon at ons S¥H8{Y*%A ‘“‘r]i‘q‘f& aﬁ?”@“?"’é‘ﬁ'laa‘gﬂﬁ"’ 2%&*@?‘%?6%“%&&'9@6@ romO0, S or
N, and opt i onetlidhys fased arbarylgafup Sadxaipld nsae aibhelieasyito aatsaging- 6 ring

menbers. Exanpl&seshn fObEiRGYG! Y! groups include benzotriazi none,
i soi ndol edi one, pyrimdinedi one, azaspiro[4.5]decanedi one,

benzo- oxazi nedi oneye tarm“d;nzehlesdbtﬂ&disefpecuﬁdamiaﬁltca&bmeeystemﬁaﬁ)éétdl nyl,

t et rahydrof ur Y, benzoxazin nzt hiazinyl, im dazol yl,
20benzi ni i)azoli’ilcra%lm aqmﬂa‘gl{‘)ﬂfe;r'lutﬁ S a0 {’)c m?“ﬁd%'l mcyc é)“&m nyl |

phenot hi azi ny#" "dFlﬁy‘dﬁ'Tlﬁﬁf‘ySf?LmF ngPF °%P’IW@14 540‘3}15%&@6? Wt aredpﬁy@lteétyenzof uryl,
azabi cycl Ohe)ﬁﬁén,yl bipheaylOdnthEhil Bydaphtiilil RiyeChin® the died, yﬂtlonzﬂly Eﬂbﬁluﬂ&i with 159 ndol e
1, 3-di one, Qh Q tetr Y, ,
3Hi m dazo 4 )'{1 ?ter‘lief%nl @%éw(%%ﬂ: %P?QL Dl&dp&? %(Iy Eér%l ?)lfyﬁg’}lr‘i di ne or
pi perazi nyl , Céiﬂ%i‘ élkwmsyl THPReCHet Mo @%P@ w&r( IR, -NBfRer s t 0
cycl oal k;t;to gro&p)mmkadm(ﬁowghx a0-K§HO)NRIRS, I-ml.,Rv,V&ﬁb)f@l, nbteta&agzcmjl kyl ha\éi ng 1
to 6 carbon sane .as .defined earlier. The term
"het er oar yl alahk e&ia%@@hgiégro%gﬁlkwm ?"6"&0 cafbo'rlfkfeﬂamf’hr ou@tﬂ al kyl portion,
oalkyl optlonally substituted aryl, optlonally subsntuted heterocyclylalkyl, thioalkyl,
-CONHRy, -OCORy, -COR;, -NHSO:R,; or -SO;NHR, (wherein R;, R, m and R, are the
same as defined earlier). Aryl groups optionally may be fused with a cycloalkyl group,

25  wherein the cycloalkyl group may optionally contain heteroatoms selected from O, N or S.

Groups such as phenyl, naphthyl, anthryl, biphenyl, and the like exemplify this term.

The term “aralkyl” unless otherwise specified, refers to alkyl-aryl linked through
an alkyl portion (wherein alkyl is as defined above) and the alkyl portion contains 1-6
carbon atoms and aryl is as defined above. Examples of aralkyl groups include benzyl,
30 ethylphenyl, propylphenyl, naphthylmethyl, and the like.

RECTIFIED SHEET (RULE 91) ISA/EP



wherein the alkyl having 1 to 6 carbon atons and heteroaryl are the sane as
defined 30earlier. WD 2012/038943PCT/ 1B2011/ 054228 14 The term

"het er ocywbybheldsgd43 refers to heterocyclyl group |inkedpChnBrogivosbkisy|
portion, wherein the alkyl having 1 t8 6 carbon atons and heterocyclyl are
the sane as defined earlier. The term"am no" refers to -NH2 5The term

"hal ogen or Hal 0" refers to fluorine, chlorine, brom ne or iodine; The

term "Il eaving o & ef r e exhi bi t
the pr oper | cs o BT Y PLE bt By O3y SHRICH! dry O rRACIL RN 21 0o,

bei ng readiboyeseparated from synthetic products under defined conditi ons
Exanpl es of | eaving groups include, but are not limted to, hal ogen (e.g.,
F, d, Br, |), Thettmathetcroand’sylessothervasedpatified, ref@aldameyomatisirivgl koxy, or
hydroxy ra ke The ¢ refers to
nyroxy oA o Mg 85k HiFooms g HIRAH LR ISR DABRANAR

i nt ended t@tdndao tieg dtoms afithent ecmadtsrhirepatings) indeperrdontlyf seteatied fomd¥, Goch

nol ecul e. ess, ot erw s cifi.e r oups e used on

gr oups, suﬁ%ﬁeg%mhw}s&?@ns rﬁ‘ﬂf‘ﬁ@' tﬁleiefg‘étr‘cg‘ogﬁ? Ctﬁbg'g&t?gg ag?(:hg‘?%)taergigl g ™gr oups
gr e 1;] ound ia, &éw cﬁhetemetoﬁfvi\;i ltlib':'ndg fxﬁsﬂlplm%terdgmgﬁﬁbé Melu&af@up@lyu n Or gani c
ynt hesi s", 2n ey an ons W

i ncor por at é‘B‘Zd 1}' rlebatriaglyl l?ﬁlemé%?é’& tglazg yl’tﬂi‘fézozzy %%I?q?{l prot ecting

groups, amb&iloﬁhﬁl@éz@l?ﬂ Itmgdlgiogm ?m@ﬁyhﬁﬁid&%ﬁypﬁﬁ{rﬁﬂﬁxyﬂﬁylﬁilﬂjdptﬁleﬂﬂp| oyed are
not critical, as_laong rivatised noieties/noiety Iis/are stable to

condi t il8ns lwa@%%ﬁfé’htﬁl@%&@%ﬂf?a@ﬂdné‘dﬂ brozthisrigyle Bengtiagapyldi srupt i ng
the remai n@@l{zo%lﬂym%e%xm&?luhﬁnazonyl ca;rﬂ&%l(jﬂfﬁ@ﬁdiﬁgﬁn}quh%ﬁﬁxﬁnhﬂvent lon can
contain one asymmetric carbon atom and thus may occur as racenic nixtures,
enant i omer ?e@qﬁllaéplab@ré}emﬁ@lylméﬁl?1d<6rrpounds can al so exist as
conformers/rotaners. Al such isonmeric forns of these conpounds are

i ncl uded in t heThteme rhetarepyelyl’jupless atheriviss seaciisdanfers te ampwaromaten may be of
the R or S 25 NASr s fied in
this applicat ?%eﬁ‘tfrgl% hé }Ogﬁg £l-gﬁé;ﬁl'ﬂ“&‘%rtl @g%ﬁﬂsghgggﬂgﬁgm ca%)ﬁ%l °

confi gubat |1mmrln$@nmlﬂ@dtb)h®mrwgoms setaetedtﬁhm @rfp@sN tagd sptisnalbycdreni st ry at any

given chir i t herepf. ar f th
Pvent i on, SendoRRbESr el Prd i S8 nBlnEERY., BLAMIE ARrEBLINT L. (0, i ng
part of t higsoupsinehtie bsnz&ﬁaihmﬂe;jdcﬁﬁddldaﬁoneaiyhmmﬁedmmebazzyl ic acids nvoiety,

whi ch can bhe. red,.b eacting the co opriate base to
provi de coFPlé(gégﬁjgﬁ?adlB%séenéﬁﬁf‘ HIOQEIIW&%@%%{P Pﬁ‘ﬁ%‘z one,

_201|2/ 8_3894%R?Blldlﬁ?l@fbﬂlrélgEMnﬂﬁdlﬁsfdrmﬂylg@&@oxgilﬁylﬁlbdﬁ@{hiafﬂg?ﬁ mhiﬁd&g@ﬂ,oxijde
i ncl udi ng assj u r oxi roxi de, it hi um hydroxi de;
al kal i eE’F’?ZﬁmWﬁ L %/i g’%l"ﬁ@%’“@)ﬂ g]%bé H@@ﬂ@%@ﬁh‘%ﬁ?’ﬁﬂ‘&%}nﬂ and cal ci um
hydr oxi de. dﬁiyﬂiohﬁﬁdmmﬂhﬁﬁél&os{agﬂylodlgﬁm&ms asabiRclaexhly Mid2Glidiaylgi ni ne,

guani di ne, et hanol am ne,. choline an he |ike, inorganic bases, e.g.,

armoni um oIS Y RIEAISY I ispiBRE b sneepiperidinyl. S5 HEPRIRR > PURER BYbr

appr opr i at & aAdReMNSpYiditk, RBANASHRSL | HGAHLW [ BE-ERPEARL 6r RpE, 288 d

i norgani c acids, eB ﬂp# gﬁll deg such ag hydr (;chl or[?%e ﬁy;?/drobrom de,
hydr oi odi déheld‘leher m ner aI aC| ds and their corresponding salts, such as
sul phate, nitrate, phosphate etc. and al kyl and nono- ar Isulphonates such

as ethade sul phodhe ermi‘eyclpahelaliyi efsrete eyclortkoh evonp Haked ihippghalld:  and ot her
organi ¢ acidgiohOadeih 'flf?:'a[k FRJvﬁngslptB%Q:beg? §1%lnts§n%§ré kgﬁaré‘ﬁl%ts Eas tartaratae,

mal eat e, suc0|nate cit n anot ect e conpounds
di scl osed Weﬁ@qdmaﬂay be pr epared by foll ow ng reaction sequences as

depicted in Schenes I, and I1.
The term “heteroarylalkyl” refers to heteroaryl group linked through alkyl portion,

wherein the alkyl having 1 to 6 carbon atoms and heteroary! are the same as defined

30 earlier.



Schene | Formula 16 Forrmula | when is -NHCO and R is OCl ZI NH113 R2 COH
H 41 00 Formula 9 Fornmula | when LI is -CONH and Al is OC(Z)NIIR3 WD

2012/ 038MBRCR/BBRABL11/ 054228 17 The compound of For nul aP8T(B=aMvoAp28 For mul a
9 (Path A), Formula 15 (Path B), Form4la 16 (Path B), Formula 19 (Path C)
and Formula 20 (Path C) can be prepared according to Schene |I. Thus,
reacting a conmpound of Formula 2 (wherein Y is NO2, Hal and COOH) with

al pha brom | aCHRRfri<HasodyHHURAUGkOh IERETILIA dourTifeS AFRGHARYO! S

Formula 3 can react 1 n three ways to give a of Forrmula 8, Formula
9, For nul a prionFwherein gheladkyl Fayinell to @@r@n@tmmngleete@@yclpatenhwa(nmen Yis
COOH) - Theﬁ%ﬁﬁ&ﬂ%ﬂﬁrOf a conpound of Fornmula 3 with a conpound of Formula
3" (where I's sane as defined earlier) to give a conpound of Formula 4

whi ch upon reacty it D s ung,of Formula 4' (wherein R is alkyl,
allyl, benzyl, 9?9§6m%5@§§,9§$?3ﬁ gﬁ% Hal is F, d, Br, |I) gives a conpound

of Formya 5. T%&ge?ﬁc‘hélg n%ggﬁ%ﬁ)g?% (r?]fne,':cﬂfopmé %Eﬁ'll‘n\é}é hg?‘inégmpound of

Forrmul a 6 (where I's sa I ne ear'rer cand gives a
compound of - For Ayl fof1eHhfic DNIEOIKS! & RlupQuGLIRRNY pBbafill Tliph e i ves 2
conpound of Formula I ch~upon oxI I On gives a conpou 0 ormula 9.

properties of being labile under the synthetic conditions and also, of being readily

separated from synthetic products under defined conditions. Examples of leaving groups

include, but are not limited to, halogen (e.g., F, Cl, Br, 1), triflates, tosylate, mesylates,

10  alkoxy, thioalkoxy, or hydroxy radicals, and the like.

The term “protecting groups” refers to moieties that prevent chemical reaction at a
location of a molecule intended to be left unaffected during chemical modification of such
molecule. Unless otherwise specified, protecting groups may be used on groups, such as
hydroxy, amino, or carboxy. Examples of protecting groups are found in T.W. Greene and

15  P.G.M. Wauts, “Protective Groups in Organic Synthesis”, 2" Ed., John Wiley and Sons,
New York, N.Y., which is incorporated herein by reference. The species of the carboxylic
protecting groups, amino protecting groups or hydroxy protecting groups employed are
not critical, as long as the derivatised moieties/moiety is/are stable to conditions of
subsequent reactions and can be removed without disrupting the remainder of the

20  molecule.

The compounds of this invention can contain one asymmetric carbon atom and
thus may occur as racemic mixtures, enantiomers and diasteromers. These compounds
can also exist as conformers/rotamers. All such isomeric forms of these compounds are
included in the present invention. Each stereogenic carbon atom may be of the R or §

25  configuration. Although the specific compounds exemplified in this application may be
depicted in a particular sterochemical configuration, compounds having either the opposite
stereochemistry at any given chiral center or mixture thereof are envisioned as part of the

invention.

The term “pharmaceutically acceptable salts” forming part of this invention
30  includes the salts of carboxylic acids moiety, which can be prepared by reacting the

compound with appropriate base to provide corresponding base addition salts. Examples



15 Path B (when Y is NO2): The reduction of a conpound of Fornmula 3 gives a
conpound of Fornula 10 which upon reaction with a conpound of Fornmula 11
(wherein W2 20p/38¢998 as defined earlier and Uis a | eavi RgTgBDuposiazsh as
hal i de, al kyl oxy, aryl oxy) gives a corpound of Formula 12. The conpound of
Forrmul a 12 upon reaction with a conpound of Fornmula 4' (wherein R and Hal
are sane as defined earlier) gives a conpound of 20 Fornula 13. The
reaction of r : ¥ gt wherein
R3 and Z arogglécgl?r)g&giggﬂléﬁlﬁetgl lg{‘;{}ro }%r c\{ﬂgdltl@e@ tagg{cﬂg(ﬁ %ﬁ@g’osgm {Igg?l#grlogldéﬁ. The
hydr ol ysi s aof lithivwe hystoride; efkalifsreanih methlihygiraxides suadhawpogmadivorf hydexideland 15 whi ch

upon oxi dat i . . | si:hal ogen):
The reactiéﬁggwgg%ﬁo#%6%ﬁgﬂgﬁﬂggﬁﬁﬁfﬁ%gHaﬁF%ggcc%ﬁg%uhéﬁgﬁ&%g&tﬁ¥ﬁﬁla 4
(wher ei n R ettmnolamiae, ¢heliseand tizslikdehongedc bases, e@r, pmgionmm e sgostiptadnd of For nul a

17 mhic@ upon reactipn m@%h (%g und of Fon%ula 6 erein R3 and Z are
sane as “defl HAQUL salis Are;d )m%ﬁ s VA COTIFBRRBET RUPHINAYYB. The hydrol ysis
of g Conpomhdm%elﬁbﬁlm&ceepézﬂﬂ@irgﬁﬁc @dﬁmmwuiidﬁ,fe.g?,dfyﬂw l&li&&% ssh ah uponOI f
oxi dation gives a.co nd of Fornul.a 20. 30The reaction of a conpound o
Fornula 2 \%]HYFWCQPB‘%aHg‘ﬁB ldfﬁc"ﬁyé‘ﬁ%o‘{‘%; aﬁ?‘erem'é‘erég‘i‘%‘gd‘ﬂ their cpBEsRRNNEs can be
carried outsaitd) sidiQs DiIFRES) GraR] plREFRAR dc. BRBAKy hAd mBNRAR|sBlphondls, such as

2012/ 038943PCT/ 1B2011/ 054228 18 tri et hyl am ne, pyridine, L.

N, N - di net H1eagsHBiopatEdPlyene spiphonaty gndibeezeng sulphope:snd athpigrganic acids

Net hyl dig sopa Ry RFbpEndihg MtiBEENVASABIAE Qhridifad, haRae Au¥Ghtite, SRtaRCEd from

di chl or onet hane, dichl oroet hane, chloroform carbon tetrachloride, or

m xture(s) ther eQfnothEhgspb&amb L@RpRhdLdiSRTRPHREN Blay EQP%EAr@dB’yfoﬁéMﬂgA) ‘wth a
conpound of Fornula 3' f to give a conpound of Fornula 4 can be carried out
usi ng base T§¥tiee sesyericeoan depicted fySchemerd, ansME.i di ne,

N, N- di net hyl am nopyri di ne, 2,6-1utidine, 1-nethyl piperidine,

Net hyl di i sopropyl am ne or N-nethyl norpholine, in the presence of a
additives, for exanple, hydroxybenzotriazol e,

3- hydr oxy- 3, 4- di hydr o- 4- oxo- 1, 2, 3- benzotri azi ne, 2- hydroxypyridi ne,

N- hydr oxysucci ni m de or 1-hydroxy-7-azabenzotriazole, with a suitable 10
condensi ng agent, for exanple, dicyclohexyl carbodiim de,

1- (3-di net hyl am nopr opyl) - 3- et hyl carbodii m de hydrochl ori de,

chl orotripyrrolidi nophosphoni um hexaf | uor ophosphat e or

(benzotriazol -1-yloxy)tris-(di methyl am no) phosphoni um hexaf | uor ophosphat e.
The reaction of a conmpound of Forrmula 4 with a conmpound of Forrmula 4' to
gi ve a conmpound of Formula 5 can be carried out in the presence of
18-crown-6 using one or 15 nore inorganic base selected from sodi um

bi car bonat e, sodi um hydroxi de, potassi um hydroxide, |ithium hydroxide in
the presence of a solvent, selected from N, N - dinethylfornman de,

nmet hanol , et hanol, propanol, butanol, tetrahydrofuran, acetonitrile, water,
or mxture thereof. The reaction of a conpound of Fornmula 5 with a conpound
of Fornmula 6 to give a 20 conpound of Fornmula 7 can be carried out in the
presence of organic base selected from for exanple, triethylanm ne,
pyridi ne, N, N -dinmethylam nopyridine, 2,6-lutidine, 1- nethyl piperidine,

N- et hyl di i sopropyl am ne or N-nethyl norpholine in a solvent selected from

t et rahydr of uran, di nethyl sul foxide, acetonitrile, N, N -dinethylformam de,
or mxture(s) thereof. 25The hydrol ysis of a conpound of Fornula 7 to give
a conmpound of Forrmula 8 can be carried out in the presence of inorganic
base selected from for exanple, lithium hydroxide, sodium hydroxide,

pot assi um hydr oxi de, barium hydroxide in solvents for exanple,
tetrahydrofuran, acetonitrile, methanol, ethanol, propanol,

di et hyl sul f oxi de, or m xture(s) thereof. WD 2012/ 038943PCT/ 1B2011/ 054228



19 a sol vent, selected from chloroform dichloronethane, nethanol, water,
carbon tetrachloride, or mxture(s) thereof. The reduction of a conpound of
For mul a 3wORat2n38u3t 0 gi ve a conpound of Fornula 10 canPhe/iBzmi/Had20ut

usi ng reduci ng agent selected from fwr exanple, Pd/C, 5 lithium al um num
hydri de, Raney N ckel in the presence of hydrazine hydrate, zinc, tin or
iron in the presence of hydrochloric acid in a solvent selected from
tetrahydrofs&hglpelnet hanol , ethanol, dichloronethane, or m xture(s) thereof.
The reaction of a conmpound of Formula 10 with a conpound of Fornula 11 to
gi ve a conpound of For mul a 12 can be carried out |n t he presence of gorganic

base, for 10exame, i et hyl an'% WAL gt 3@ N, di get hyl am rgRne,
2, 6-1utidine, @ meb" pj_gerl i d r - Qr
N- et hyl nor pﬁol Ine ina solVent seleg leo di chl SF81tet hane, OH

di chl or oet harfigmiaghl or of orm &arlpon teiaﬁhachl ori de, or m xtur e(§"““t“ﬁer eof .
The ring opening of a/heebn%(ﬁ of Ko 3,12 VP14 a conpound o RfSrZOJruI a 4'
C &dih

to 15 give a conmpound Bf® mula 13 cbe carried out under m | ar
conditions as describe t he reachi emaof a conpound OfR or 4RWIth a
conpound of Formnul a ve a conpiffeof Formula 5. X\ Yeaction
of a conpound of For bnaﬂam wth a co d, of Formula 6 i gi ve conpound
of Formula 14 can be carfied out un S m lar conditions as de§,g |”oed for
the 20 reaction of a c nqp&und of Fdrnul a & Wi th a conmpound of Fornula 6 to
gi ve a compound of For TFhrglahydr ol ysis of a conpou of Formul a
14 to give a conp Nr]@kﬂ\%mmﬂa 15 can be carried out under s{ml ar
conditions as deg r the reacti irﬁ’hbﬁa conpound of jFor 7 to give
a conpound of Formila 8 25The oxidati #A"8f°a conpound of iFo %5 to

gi ve a conpound of ForT rrul a 16 can be carrged out under si'm ] ar co ditions
as described for the g:%”rrgound of For é}/}:o 0 give a conpound of mul a 9.

The reaction of a co ind of For mul ath C) with a conplpulr,}a(i of Formul a
4' to give a conpo Rornula 17 can bg_carried out under gimlar
conditions as d 390 for the reacuzrtim of conpound of Foslrrul ad4wth a
conmpound of Fornulfa 4' @ give a corrpg,ggg.sof Fornula 5. WO

2012/ 038943PCT/ 1BZ01#£/2054228 20 The reaction of a cenp f, Formul a
17 with a conpound 81N=CF%r mula 6 to giveya conpound of Fg can be
carried out under & M'f&r conditions ag described for theoreact n of a

conpound of Fo(riru ith a corrpou ofl Bbrmula 6 to give a cp ound of

Formula 7. 5Th p@ sis of a cBTlrpoundoof Forrmula 18 to give a f¥onpound
of Formula 19 cah be carried out under siyelar conditions asFaestri bed for
the hydrolysis of a coﬁ\‘TJ’ound of Formul & 7uto give a conpoupgiiafifaroul a 8.
The oxi dation oﬁfom%lpg)rrpﬁund of FornuFa™i8 to give a conpound of Formula 20
can be carried out under simlar condi t| ons as described for the conpound

of Formula 8 to gi ve a conmpound of or mula 9. Schene 11
iﬂ*@ﬁ“ 8 TE
R? N ) Hal
=z
RN R3"NH
Formula 15 Formula 20
l Formula I when L! is
0 bond and R!is OC(Z)NHR3
jﬁ N on
RZ
H 0

RN

H
Formula 16

Formula I when L! is
-NHCO and R!is OC(Z)NHR3



The conpound of Fornula 27 (Path D) and Fornula 30 (Path E) can be prepared
15 according to Schene Il1. Thus, reaction of a conpound of Formula 21 with
a conpoumnstoabh1isseml a 22 (wherein R and Hal are sane agcuaBrmadosard i er)
gi ves a conpound of Fornula 23 which Upon oxidation gives a conmpound of
Formul a 24. The reaction of a conpound of Formula 24 with a conpound of
Formula 25 (Bn is benzyl group and Hal is sane as defined earlier) forns a

conpound of For mﬁg@orggoa]ngPpF&ﬁm%@gthgg f&ﬁﬂ]ﬁ'@ﬁﬁlﬁ fépF&Pglpﬁq%.(p#ﬁgg,ed in two

ways to give a conpouh Fornul a” 27 "ahd For nul a
hydr ol ysi s Isfrmaladé Py By Fofma i 9r{Rath QBnd Fomenla2¢ Pathdiiredn bé preparedil a 27. Pat h

E The r edugkiae9l sahe TP BlmEQLNLAnd Sy BLYER AQIRN NG HEpr MUl 2 28

whi ch upon reactfon w a cohpound o erein a are
sane as Wond@OVRSHIApErdBa Gittbho sike2Bcodipodief ofifedn@aB! The jongHoumbofa

conpound. of _Forymul a 29. .The co und of Formul a 29 op hydr Sis gives a
corrpoun(cjls ofF(E@P% 4n 3t lﬁ’ﬂgeer‘g%?? BiNe BFORPUB @fﬂ%‘ulé% Mfﬂ %%T“ﬁ& th a
conmpound of 1¥-Goiulal 6 Bointulgi ¥adFoamiipoond of Fornula 23 can be carried out
in the presence of organic base selected 5 from for exanple,

tri ﬁt Ihyl am Path AleiediYhiﬁ ﬁ%ﬂ)[ﬂdkmﬁdwdfambmp@mﬂioﬁﬁa}ulﬁ @ith lubbrdjmmd 1-

nmet hyl pi peri di ne, t i.lsopro am ne or N-net no ine in a

sol vent sel toé‘H“]f‘SE)&(hafle Rels %ﬁ#@fewﬁf‘ri‘ﬁ’l?&?%%‘f% ,O“E‘i\&ﬂzod’ﬁm‘c‘éﬁr achl ori de,
chl or of or m whigh ipdedcEbrivaR a c6thpdind ¥ BaHURY® GOherdif RE @Nilityl,ial1gl, béNzyl, ¢

N -di nmet hyl formam de, or m xture(s) thereof. The oxl dation of a
cormpount of butdr sityl andXial isF, ChBh B 2ishp ermreupd offnrmplag. Jhe wactionpfge carri ed

out under sidRdofid SR SRathaolPes]d JIFEmbls 6 WMARICRTR S4asQkfife@r mul a 8 to
gi ve a conmpound of Formula 9. The reaction of a conpound of Fornmula 24

with a conpeulifd aed Z ixg? au)eives acomppupd of Ferarsiolinthedydpbisingf a caspasad obe
carried out | el Binkiia & Qi i : SENG i {yor gani c
base sel ectléwlra%rélﬁstaﬁ:?ﬁh?@mnaté,sggfgﬁgﬂé%éé%gﬂlgég potﬁl ngsnlldu&moﬁ

car bonat e, bBamulaf.car bonate using a sol vent selected from

N, N - di met hyl f ormami de, acetonitrile, tetrahydrofuran, dinethylsulfoxide,
or m xt U¥ e(BajthiBéavhen{Y is NO,): Theeedwyiimaifusompaind f Eomdaihgivesfa compairida 26

(Path D) to_ g gl ﬁﬂ[ i simlar
condi ti ons %@O\cﬁrglsﬂgrllﬁmﬂ;ﬁ g&%&%@é‘%@@ﬁcﬁ%’ 8@%??& a l7f Ggle%?{/%%ggag%errpound of
Formul a 8. &QiEfisedeadiec anddd isof leavirgogrpgusnch axfhakide, aiklylxparylé3ad Biveda t o gi ve a
conpound of Fornmu 8 can,be, carried usi r educi.n ent sel ected
from for e?ﬂfﬁ’f‘%‘% gﬁ%’f‘mﬁa ?nz’a WOWM%OHE‘?I" %H%%? TRﬁcg%‘gWﬁﬁﬁ"%my%"r“é@i ne
hydrate or afffeefiulddt {(wherid R; andiHut aretshie 8 deffih€@earlier) digespreempatd obr in the
absence, of drochlaric acid.. The regctjon of a conpound pof. Forrmula 28 with
a corrpoa(gd g%“‘\‘i‘g’r]guﬂéeief"tf%‘ of 2 gampeyn Otg‘?fﬁ'ﬁfi‘rﬂ(}%‘f %nfﬂfﬂ"éfﬁfgﬁgﬁ‘ﬂgge carri ed
out under siwHete RTAHAT 4ré Sdse @%eﬂ@%%ﬁﬂli@?%i%@ﬁ cdigouh@actdr@aladl. aheonmpound of
Formula 10 with a conpound of Fornula 11 to give a_conpound of Fornula 12.

The hydr ol yBydolysis of acompetm Pt Eprmts i gixesacompornd of Faradabywhigh BPOiFor nul a 30

can be carrbﬁggtgu%wépgggmpﬁjuﬁabﬁorﬁggq@i ons as described for the conpound
of Formula 7 to 30 give a conmpound of Formula 8.

Path C (when Y is halogen): The reaction of a compound of Formula 3 with a compound
25 of Formula 4’ (wherein R’ and Hal is same as defined earlier) gives a compound of
Formula 17 which upon reaction with a compound of Formula 6 (wherein R® and Z are
same as defined as earlier) gives a compound of Formula 18. The hydrolysis of a
compound of Formula 18 gives a compound of Formula 19 which upon oxidation gives a

compound of Formula 20.

30 The reaction of a compound of Formula 2 with alpha bromo lactone to give a

compound of Formula 3 can be carried out in the presence of organic base, for example,



WO 2012/ 038943PCT/ 1B2011/ 054228 22 In the above schenes, where
specific reagents, for exanple, bases, acids, solvents, condensing agents,
hydr ol yziwgQ 2apam38%t3 cat al ysts, etc., as nentioned, is t@ecChaBundesse2ood t hat
ot her reagents, e.g., other acids, bases, solvents, condensing agents,
reduci ng agent, deprotecting agent, hydrolyzing agents, catalysts, etc.,
known to one of ordinary skill in 5 the art may be used. Simlarly,
reaction t@Rmolmind! fridhd VARG RS BYyrfheatlb Ustidaid, Pty Pigdiding, #he
desired needs Wit houit undue experimentation and weli within the abilities
of one of @hydiisapsppylrmine of N-m%gyhamhohne in a yoleeng splgstrdrieps. descri bed herein
may be adnyiphislficfdnd, gicﬁﬁrcﬁﬁliaﬂg%hlt)fbﬁb r@ﬂﬂ&ﬁﬁ@&acﬂfoﬁ?é,)& mﬁﬁlﬂh?ﬂhlﬁ:ﬂéoﬂ rectally,

. €
internasally or by parenteral route. Pharnmaceutical conpositions 10

di scl osed her el fhotoiRed 5% MHBORA LM § Vool APGHh ¥ EorRHIbEF ShuaPPOUNdS

descri bed herein fornul ated together wth one or nore pharmaceutically

accept abl etocgiverd eompourslafiFoimayia 4 caybedhatried osusing base sgtskted frb@r m pr epar at i ons
for oral o sErakl on i : . et.s AL _granul es,
| ozenges, FELR|aEicbirifhe RO RS ARMFRNL 20 flin Bl heriylp B a3 20 e
active 15 cbylpisepehpyleminelve Nemotldmeiphblirenia the prawnes ifnedditivgshfor emeowle, i cal | y
accept abl e, exci pi ents or ,carrier., Jabl ets a sul.es fgr oral

admi ni st raty (r)(l’*lxyﬁ%nfo%l%q%iﬁh Y (%Vgrﬂt’%&dé?h'eo%&q%’%ﬁ?nsz&n it 9as bi ndi ng agents
and/ or di sbwlrexypaidise) Vatiydeoxgsuctiimidxaniphydroxyol-ardbeny btrigpole; ofith dismieable

cel l ul gse, cilage of_ starch, .gelatin, sotbitol, syrup, acacia.o

tragac iﬁt h,comﬁ?rfsfné%elﬁ?f%?ﬁaﬂ’ip gdlgbcé‘ﬁ‘f’@?] CRL P‘Elg&lﬂﬁﬂr(é: it I%W%rf’%’fl}'?'ne

cel | ul ose, ethylg@abodiitBdZigdedchlofile, cRldtotipyoRORGYMS fhahiam hedfltbfophosphatt act ose;

| ubricants, for ex silica, polyethyl enegl chpg‘lgs,rphrragnesi um

xanple, talc,, I
stearate off &enzgiriagollaylery)gsddimethylamnaiphosefiontva hexayor ator exanpl e,
croscarnel |l ose sodi um (p))tr egel atini zed starch, sodi %H]@gt arch z?yl collate or

potato starch; BiTereHER Ot & @mpayndpfiFarmyla ¢ with g gomppynd of Forgiuladt desise tal c:

ant i adher apbsmpdufld oEFAFIRIaS calBE BARELEN: & BEPRESCOST IBAbWITE hibiag dhe srul f at e;
and coating materials. 25Capsules, tablets or pills may al so conprise

buf f er lhg Egeriperganic base yelestedifiom sodjyan bieabongte) sodliven hygrexidsy BAaSBIM be prepar ed
using one Ra-RAE 1iflAa h Sxi® inIMrbnder TRAVERLEILBEfbA! gape of active

i ngredients, for exanple, enteric coatings or other coatings known to one
of or di nar fimekiyiformamidd emethanol, etigbol propA@3 SenasICEraBAofurAn34StoErik3 Gener al

Exanpl e TG @l of a tablet could typically contain fromO0.01 ng
to 500 ngy g?teggiﬁlgle cgﬁr‘rz%)%g'nd whilst tablet fill weight nmay range from 50 ng

to 1000 ng. An e |8 ] If%éiﬁm e ) W W
Active Corrpound’@?%%ltngn %a éﬁﬁﬂpﬁéigt@%@gkwg%@%@%s eabout E’%%et 0 about
90% Cr 88 carerepduod of Boulularvaian b catfied ant aitbeipredde ¢iregmicembaicleetdd 8oax chabout
1% to abou%or]éggl/%p 9, n?é%ﬂ%é’ﬂﬁ%&lpyri i%,%,)\’q&nm%thg'lﬁhggc}p?fg 11%, 2; %)u{i(?mea,‘ HQUt 12%
methylpiperidine, N-ethyldiisopropylamine or N-methylmorpholine in a solvent selected

from tetrahydrofuran, dimethylsulfoxide, acetonitrile, N, N’-dimethylformamide, or

mixture(s) thereof.

25 The hydrolysis of a compound of Formula 7 to give a compound of Formula 8 can
be carried out in the presence of inorganic base selected from, for example, lithium
hydroxide, sodium hydroxide, potassium hydroxide, barium hydroxide in solvents for
example, tetrahydrofuran, acetonitrile, methanol, ethanol, propanol, dimethylsulfoxide, or

mixture(s) thereof.

30 The oxidation of a compound of Formula 8 to give a compound of Formula 9 can

be carried out with oxidizing agents, for example, meta-chloroperbenzoic acid or oxone in



Tal cabout 0. 1% to about 2% Magnesi um St ear at eabout 0.1% to about 2%

Coll oidal Silicon D oxideabout 0.1%to about 2% Liquid form preparations
for oral wornrevsse4at i on i ncl ude pharnmaceutically 15accepCcahB®ienisz ons,
sol utions, suspensions, syrups or eli®wirs. In such liquid form
preparations, active conpounds can be m xed with water or one or nore
non-toxi c sol vents, solubilizing agents or emulsifiers, for exanple, water,
ethyl al col@bivendtSRRERRHom2tGBRIm, &EMYomeMERO RRinEnol SN cAaet at e, benzyl

al cohol , benzyl benzoate, propyl ene glycol, 1,3-butylene glycol,

di net hyl f ort¢tEseilgade, oy mixturg(erthereefnpl e, cott onseed, groundnut, corn, 20germ
olive, castor and sesane oil, glycerol, fatty acid esters of sorbitan, or
m xt ures t her eof'he tedegtiop ghpepmropahef Rosmula 3{Bath By fagiee aepmnopndefr e adj uvant s,
for exampl Gomiiih 16 B RUGHE ouiThle Stdutind e AORIMcR RIS R AMhAle AR S.

sweet eni ng agents, flavoring age ) um ng agents, or mxtur’.es t her eof .
| nj ect a3l e ligrep aluminusn BydriderRasgnNjskel in thegrdsense ohhalrazinsiy dratengina din@ous
suspensi on > dj one of

ordi nary saﬁoﬁlﬁnfﬂgﬁe?%cé?{@dg%hﬁﬂﬁg%gﬁ% ‘J’é)u gés,%let%%l ﬁggﬁﬁ@ 8r fr‘]r{r)air?lé sui tabl e

di sper si ng nmthanel;, ¢tharmy], alivdl sursgiamed) oxgniziye(s) shered€cept abl e vehi cl es and

sol vents that may be enpl oyed include one or nore of water, R nger's

sol uti on, i sot ofherescbinwfin corhprund ef Faymulu Wtwithescotipeurelodf Fora 11 to give

2012/ 03894%%%/ 1B%OHJ 05 2?3 2% . SL{plﬁ@lsi tories.for JEal

adnmi ni st rationror t(heo%ui% 159 bsFarpind Qutin, (g Rresgice REATBHUC B8 0% ed by ni xi ng
the drug wekimpleittiethylemine pytidint gV, Nhdinextoildmifsysidmep-asidimecla butter and

pol yet hyl ene gl.y.col s, i.ch.are soli.d at ordipar enperatures. but |iquid
at body ter?beéﬂgglﬂ‘?r@?%n&@ e@m?dd‘ﬁoﬂr?@?aé‘flﬁ?‘érwe%yﬂﬁ“g@nggﬁﬁ cuileried ease t he
drug. 5Dos &g, idivhibeorhdliant Qi labetitine ! ShRSO RS, Falbor fbrhdhlsiide Adringiktuft{s)a conpound
of the present jinvention include ointnents, pastes, creans, |otions, gels,
powder s, scﬂ“ﬁ?‘?fons, sprays, inhalants or patches. Active conpounds can be
adm xed under steri.le condi &i on with one or nore pharnmaceytically,

accept abl e car r il8F EGARENIRCF B AempAynd Al Fgsmlad 2\ thia cempgpn P’@?‘ga%stomay be

requi red. Qe @ipotind ETFOHNAL | DER beRATEI BRINdGYAniRir BSIMRIHNS as ROMMPRA S 10 and
solutions are al so enconpassed within the scope of this invention.

Phar maceut ifewthe praeiparofa compound pf Bermule 4iwith a esaneyed eidfasmulad’ tordive dosage
form the RLERNAIIEB AR be subdivided into unit doses containing
appropriate quantities of active conponents. Unit dosage forns can be

packaged prepar gh RASichORh RbRbaEd GEF&{n%Iaelﬁﬁﬁlséﬂo@‘r%o RONFRFrfula b o ib&l S or
anpoul es, ointnents, capsules, sachets, tablets, e}ls, creans 15 or any

conbi nat i ort compowndridiornufla bhietn bogaikiad et underisinilar conditibheas dssdribedl fg thexanpl es
are setyyf o rrEzQ];iBr? oﬁe%@@ﬁs{nﬁ@éﬁoﬂﬁﬂ% @Jith%?@%?&%dﬁlcof PE&&?Q? {oie vd é’éorr%d%-ﬁnd]_h o

preparation of repr ative conpoun e presen ventl

exanpl es ardFpmmladed to illustrate particul ar aspect of the disclosure and
do not limt the scope of the present invention. 20 Experinmental Various
sol vents, for eXhepydolysis ot dopipbandafifiochayla hé tozgivess congonahgfdioohwla dh, etc.,

were dried ' i ous. dr.yi.ng r ent s, accordi t o.praocedur
e 0L AR M A0 AL STFBRLE) B0 Mot
4-114- chl orkyphelay@e givk anayipdupthefjérmutal. f any 1) - 4- 1] 4-
25 The oxidation of a compound of Formula 15 to give a compound of Formula 16
can be carried out under similar conditions as described for the compound of Formula 8 to

give a compound of Formula 9.

The reaction of a compound of Formula 3 (Path C) with a compound of Formula 4’
to give a compound of Formula 17 can be carried out under similar conditions as described
30  for the reaction of compound of Formula 4 with a compound of Formula 4’ to give a

compound of Formula 5.



25 fluoro phenybcarbanoyl ] oxyl but anoi ¢ acid (Conpound no. 68] (Schene I,
Path A, Fornmula 8) Step a: Preparation of

4- 1( 2- oxowetznengsle4df ur an- 3-yl ) sul f anyl ] benzoi ¢ acid To aoTiiB®1cvoukzd

sol ution of 4-nercaptobenzoicacid (0.2 g, 0.003 noles) in dichloronethane
(5 nL) under argon atnosphere were added triethylamne (0.909 g, 30 0.009
nol es) and a solution of brono |lactone (0.53 g, 0.003 noles) in

di chi or omet hane 145reafdn20 1 24AREAA IFHL HOMHRARBRURR Tolmdly 68 Whse. The
reaction m xture was al |l owed stir tor about 30 mnutes. After

conpl et i on,2 qoemewndod Famxuly  &cands carried petcngsr sl aenditeoneps desetibes farghet i ng i n
di chl or onet I, I: g&?&ﬁ S sodi um
sul phat e anrgg:@g[}l%fe%@ WS@‘PQ??"& eacg}ﬁgélbn\gtqﬁv\gﬁﬂ"ﬁgmsgq%u ggﬂﬁy silica
gel col um aifomeply D% Set hyl acetate in hexane as eluent to get desired
compound. Yield: 0.800 g LCMs: 239.16 (M+rl) Step b: Preparation of

N- ( 4- chlSor ophen)Th? hyfdrplyds ofeotostponrnl/afifofmulah8 ®-give) sseanfpanyd ¢f Foenwah? de 10To
Eiihghlsglr gﬁr:s,? nbe ﬁ%&ﬁ?de?? ¥nallapcé>§d1 E)I(I)Srgs tesec b t{)il él'egycﬂoly(s-)ls gpésgoxﬂ}}%hgds ) in

1- et hy1- 3- (3Fdmneds Hyd give aapipopyd ¢fFehodishni de) (EDCI, 18.0 g, 0.0942

nol es), hydroxybenzotriazole (HOBT 10.2 g, 0.0689 noles), 4-

di met hyl am nopyﬂhelbmdat(o@l\ﬂﬁﬁ’cdmﬁougd oDF @i 1906 gis¢ a acdpaind of Bemutar20about 30
m nut es under ar on a chl or,oapi | | 8.0 g,
0. 0630 ol 435 PhER LS TRERNGGF copthiihossoprufied G masativodd SRR b oon
terrperalmregweéafctoafpoﬁlmmmhhﬂﬁls) reaction m xture was diluted by addi ng water
and extracting in dichloronmethane. The conbi ned organic | ayer was dried
over anhydrSeheme®di um sul phate and concentrated to get crude conpound which
was purified by colum chromatography using 40% et hyl acetate in hexane as
eluent to get desired conpound. 20Yield: 13.0 goLCVS: 348.05 (Mrly Step c:
Preparation of syl 2-4 14-[ (4- IQ/%,kaenyl) Eb mayl]phen ml’ryl) 4-
hydr oxybut ano TS Hel i—eﬂh orrpouﬁd olﬁ%ﬁ ned ﬁiffﬁ,&bz&‘g}:g 3.0 g,

0. 037 nol e) %NnN,/V - 25 dinet yl f or mam de 2t‘52 m.) apcuwat er l(og,jf‘ﬂa%q_) was
added sodi umF?‘i'?"b‘rzbm diemfla22 70 g, Fomi@44 nol eFHyrmidPhe react i ture was
allowed to stir for about 30 mnutes at roomtenpermhmr Afte %@Dm nut es,
sodi um bi car bonat e (3 7 g, 0. 044 rml s) 18@§rown 6 { 970 g 050037 nol es)

and net hyl i odi de 0. 055 Wer @dded s;(l rr

overni ght. Aftq |n Qp, re ct xtui_e_vvas | g wat er
and 30 extract? n | n etdgyl ace“t aﬁe Bcon#@qmnelﬂ org ]g\ Iayer wassdr i ed
over anhydr ous SOdIP%Iml 30 Formula 29 Formula 28 Formula 27

Formula 1 when L! is -NHCO
and R! is OBn

The compound of Formula 27 (Path D) and Formula 30 (Path E) can be prepared
15 according to Scheme II. Thus, reaction of a compound of Formula 21 with a compound of
Formula 22 (wherein R’ and Hal are same as defined earlier) gives a compound of
Formula 23 which upon oxidation gives a compound of Formula 24. The reaction of a
compound of Formula 24 with a compound of Formula 25 (Bn is benzyl group and Hal is
same as defined earlier) forms a compound of Formula 26. The compound of Formula 26

20 can be reacted in two ways to give a compound of Formula 27 and Formula 30.
Path D: The hydrolysis of a compound of Formula 26 gives a compound of Formula 27.

Path E: The reduction of a compound of Formula 26 gives a compound of Formula 28

which upon reaction with a compound of Formula 11 (wherein R and U are same as



WO 2012/ 038943PCT/ 1B2011/ 054228 26 sul phate and concentrated to get crude
product which was purified by silica gel colum using 30% ethyl acetate in
hexane aswel2oeni3sd4d get desired conpound. Yield: 8.0 g PCT/If0aposh228
Preparati on of methyl 2-({4-1(4-chlordphenyl)carbanoyl]phenyl}sulfanyl)-4-
5{[ (4-fl uorophenyl) carbanoyl ] oxy}butanoate To a sol uti on of conpound
obtained fromStep ¢ (0.500 g, 0.0013 noles) in tetrahydrofuran (5 nlL)

under ar gofefedeSRES bR edEEMRURESE Hoth@h Dy B ghpbfad3FFomul? 200 ol es) and
4-fl uoro-isocyanate (0.213 g, 0016noles) and stirred for about 2 hours at

r oom t enpeh¥dplyds g‘AFStae‘?O“lP@Hﬂ thognula p@act i on mi xture was diluted by adding
wat er and 10 extracting in ethyl acetate. The conbi ned organic |ayer was
dried over anhyHget igp o 2 sAnngrRsheftForma 2 & wiith @ sempeusd of borgwila 21t 8&epr oduct

which was Rubhhduad opyorﬁiuumaﬂsé ca?HédeWnHﬁé ﬂgseﬁ&/ef%&gmc rakelREbRdI N hexane
as eluent to afford desired conpound. Yi el 30 Step e: Preparation

of 2- (13- [ framefor exasyrie ydthydamina puyding %Mydlylsthvrammyndmel P oAutidige, 1-

fl h q
| vor OB ST, S ARSRAS e il pTag bR algpoun

(5m) / met hémol digtorithares disbldedthancs ozirhcbn tomaomoriue,tcmomf»mymmm(ao, 036 g,
0. 0006 ol ﬁﬁl)leﬂylsuﬂ@)gigé % n1trlle %’n 9’ E)hﬁ/ﬁﬁ] f Or1deap>r ﬁjl}xmrg(le )Otﬁ?r%fby ar oom

t enperature o reatt was ac ddi ng

sodi um bi sul phi g “egngfnac%%gﬁﬁ@dﬁyogn% igee AT LEF Sy, COmL e

organi c | ayer was over |um Tt B e and concéntrated to
get a donpoamiet oafried h»utmﬁlemmﬂérlceﬁmﬁms ps égeritaet iforahelc cLo@p@hM efdFousulag td 0%

met hanol in. dichl oro H.;nane Yield: 0.050 g LCVs: 501.15 (M 1) 25NMR (400
MHz, DNVBO §BF 26°1poWg ofFamulad. (11" oy 967 (1H, s), 7.76 - 7.78 (4H, m),

7.53 - 7.55 (2 . .44 A 7.07 - 7.2 H 4.18 -4.21
(one | 3 08 g astibi Bfa capotncgy FomiBh 20 S combaind of Bty 2545 58 o e
g a? be F 2 e(a:ﬁ?mﬁodnyl of Borirvs :gsg:aﬁ becﬁbayh @it lasiﬁgl iféﬁ‘ﬁliuﬁylzﬁﬂlﬁblﬁum iodide in the

oro rna e Su an
Lot 1 tror o ESee Bl BaaYS Pise SHcHAA R Hs) S B tema I Sathonaie, potastjgs

2012/ 03894 36dald3 B4 ki &519@121% udifig b SHnt KOeetel ArdmyIMA - d?lméthylformam1de
{4-[(4-Chl orophenyl ) car banoyl ] %lenyl sul fanyl) 4- 4-

et hyl pheny Ryt tsirhydgtymn, %Fhﬂﬁ‘éfoé@er@@@#ﬁéﬁ)ﬂﬁrW 60) ;

The hydrolysis of a compound of Formula 26 (Path D) to give a compound of
Formula 27 can be carried out under similar conditions as described for the compound of

Formula 7 to give a compound of Formula 8.

20 The reduction of a compound of Formula 26 (Path E) to give a compound of
Formula 28 can be carried out using reducing agent selected from, for example, lithium
aluminum hydride, Raney Nickel in hydrazine hydrate or ammonium formate, zinc, tin or

iron in the presence or in the absence of hydrochloric acid.

The reaction of a compound of Formula 28 with a compound of Formula 11 to give
25  acompound of Formula 29 can be carried out under similar conditions as described for the
reaction of a compound of Formula 10 with a compound of Formula 11 to give a

compound of Formula 12.

The hydrolysis of a compound of Formula 29 to give a compound of Formula 30
can be carried out under similar conditions as described for the compound of Formula 7 to

30 give a compound of Formula 8.



LCVS: 511.22 (M 2) 52-({4-[(4-Chl orophenyl)carbanoy]] phenyl) sulfanyl)-4-(
[ 4- (propan-2-yl)pheny] | carbanoyl } oxy)butanoic acid (Conpound no. 61);
LCVS: 525w0201(23243 PCT/IB2011/054228

2- ({4-[ (4-Chl orophenyl ) car banoyl | pher2l } sul f anyl) - 4- {[ ( 4- met hoxyphenyl)
car banoyl ] oxy} but anoi ¢ acid (Conmpound no. 62); 10LCVS: 513.18 (M1) 2-(
4-[ (4- Chl or ophenyl ) carbanoyl] phenyl} sul fanyl)-4- [(2-

met hyl phenyl ) car und 497. 18
(M 1) e e TR S Rosep it oG el

[ (3-f1 uoro ¢sindenging ag&tsmhyshotpzing ageplsheatalystsi etc.aas rientiCuadp 5o be wnslers@agyl :

Ry

417. 17(M 1)de@ﬁﬂecg{lgage(lﬁhﬁrdbzmgh@n;slc)atzﬂyslxaatoykﬂcphﬁnyme} ofsudiham pki)lidl - ( { [4-

Love: | Bon. 0B (el BS e, SEr e obadioR forsiah Beknd ARG st PR ped ey 5) 4
[2 g E CIA\f/S di 1;3 Ilgwcaﬁh@myth)e desiet acady M@th&ﬁe&ﬂp&rﬁne@&tldn ffdowgDwiten the .abiifigs
2- ({4-] (4- f&FgEAWéﬁﬂ)Skﬁlr%&}Wu phenyl}sulfanyl) 4 {[(2 6-

:W chl orophenyl ) Cl%%%ggggun]dg éé/S%:rl %Ei%re]r%}ncma%fct;edad 1Cn?st re to an amma? ?c?r treatment: 553. 06

[ (tert-Busiigas Moty intefndsd 1y dr (b parfeheraCRIEN PhirsRE&aba Xbhpdsarys } sul f an
30butan0|c§0|ﬂ§%?960 oﬁd no. ? ME . 463.20 (M 1) Py

-({4-[{9- cﬁ&%?ssgh@ﬁlyf?@amﬁm@fmﬂmqf@aﬁwaﬁwytsa ¢qmpgunds described
i chl or ophefydi) ¢GRI dethey %'ﬂh‘%@é’@'nﬁbr@ﬁl‘lﬂmﬁ&ﬁ%ﬁ? gﬂble édrtiers - CMB: 553. 03
M 352-({4-[(4- Chlorophenyl)car barmoy1] phenyll sul T anyl)
( pent yl car d&migBoXlseitsanoi ¢ aci d (Conpound no. 72);

...
'Ci-‘

Solid form preparations for oral administration include capsules, tablets, pills, powder,

granules, lozenges, troches, cachets and suppositories. For solid form preparations, active

15  compounds can be mixed with one or more inert, pharmaceutically acceptable excipients or
carrier. Tablets and capsules for oral administration may contain conventional excipients,
such as binding agents and/or dissolution enhancers, for example, polyvinyl pyrrolidine,
cellulose, mucilage of starch, gelatin, sorbitol, syrup, acacia or tragacanth; fillers or
bulking agents, for example, microcrystalline cellulose, sugar, maize-starch, calcium

20  phosphate, sorbitol or lactose; lubricants, for example, talc, silica, polyethyleneglycol,
magnesium stearate or stearic acid; disintegrating agents and binder, for example,
croscarmellose sodium, pregelatinized starch, sodium starch gylcollate or potato starch;
glidants, for example, colloidal silicon dioxide or talc; antiadherants, for example,

magnesium stearate or sodium luaryl sulfate; and coating materials.
25 Capsules, tablets or pills may also comprise buffering agents.

Tablets, capsules, pills or granules can be prepared using one or more coatings or
shells to modulate the release of active ingredients, for example, enteric coatings or other

coatings known to one of ordinary skill in the art.



LCVS: 477.19 (M1) WO 2012/ 038943PCT/1B2011/ 054228 28 4- {

[ (3- Chl or ophenyl ) car banmoyl ] oxy}-2-({4-[ (4-chl orophenyl ) car banoyl | phenyl }
sul f anyl )Wwotareaizge4aci d ( Conpound no. 73); LCMS: 519. 10( BWLT/IB2011/054228

4-[ (Butyl car bamoyl ) oxy]-2-( {4-[(4- 23

5chl or ophenyl ) car banoyl | phenyl } sul f anyl ) but anoi ¢ acid (Conpound no. 74);
LCMS: 463.17 (M1) Exanple 2: Synthesis of

2- ({4] (4- ch{;g,;egghgmélgcar bamovi | phenyl sul fonyl)-4-{1. (4-

f I uor ophenyT) carbanmoyl ] oxy}but anoi ¢ acid (Conpound no. 81) (Schene |, Path

A, Fornmula 9) A@RuBfod &ﬁat&lﬂ&%@ﬁﬁd?ﬁ&éﬁl& Q('Sht&lfl from 0.01 mg to 500 mg of active
2-({4-[(4-chl orophenyl)carbanoyl | phenyl } Sul f 1)-

any
4-{[(4-fl uo@@@%@ﬁb@t@é}mﬁllm@}mmmgﬂ frora 89 the(to 1 9ang;, ADEBOPEIS nol es)
chl or of or m By paRs, @dded met achl or oper benzoic acid (0.065 g, 0.00037
nol es) and stirred 1of 1 hour at roomtenperature. The reaction m xture was
quencheds by sodi um net abi sul phite solution a tracted in
di chl ororretﬁ%fwieH he conbi ned organic 15 | ayer was %ﬁ}o‘g ﬁé’&@? anhydr ous

sodi um sul p @C{ﬂﬂ centrated to get crude produgt howas purified by
preparati veR%&% ofil |n 12% met hanol in dichlor orrg)toh\gg%& Gi eld: 0.030 g

LOVS: 533. 1 INIMR (400 MHz, DNVBO- 0, 10. 71 (1H,
s), 9.10 (1&&%&”31"16&““ 2 (2H, (d 20 J= 8.0 qu@“t:?é%éé%ogg%/sz d, (J =

8.0 ) 7. Biunf %lﬁogiggd#%m 741 - 744 (8H M ol dfodolH M.

4.17 (2H, n) 2.11 (2H, m. The follow ng conpounds can be

prepared by he above synthetic route. o 15%
2- ({4- [(4 {gélgtﬂhenylt%rcar barmoy] | phenyl } sul fonyl)abﬁutl rtozabout °

f | uor ophgny an0| c acid (Compoun » 533.21
(M1) 21§ b%l?%& oxg&(ﬁéx%:%)ﬁcar bamoyl ] phenyl } sud?bg{r?lrysl) @abfgisl?%vs

et hyl phenyl r banmoyl ] oxy} but anoi c acid (Corrpound \/ 0, 043. 24
(M2) 2- ({4)ff?4 Chl or ophenyl ) car banoyl ] phenyl } sul gtrllty()l@)zo %bg?@/

30net hyl phe ] oxy}but anoi c acid (Conpo % . IQ%/S 529. 22
(M1) 2- ({4@%él ﬁ&%hhf%fg%%thenyl ) car banoyl | phenyl } suﬁ?gﬁ?q/ ?oa){om

met hyl phenyCyleidd Sitivph Dioydebut anoi ¢ aci d ( Conpounckbayt.0.178)0 a Ou‘t2%

Liquid form preparations for oral administration include pharmaceutically

15 acceptable emulsions, solutions, suspensions, syrups or elixirs. In such liquid form
preparations, active compounds can be mixed with water or one or more non-toxic
solvents, solubilizing agents or emulsifiers, for example, water, ethyl alcohol, isopropyl
alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate, propylene glycol,
1,3-butylene glycol, dimethylformamide, oils, for example, cottonseed, groundnut, corn,

20  germ, olive, castor and sesame oil, glycerol, fatty acid esters of sorbitan, or mixtures
thereof. Oral compositions can also include one or more adjuvants, for example, wetting
agents, emulsifying agents, suspending agents, sweetening agents, flavoring agents,

perfuming agents, or mixtures thereof.

Injectable preparations, for example, sterile injections, and aqueous suspensions
25  may be formulated according to methods known to one of ordinary skill in the art, and in
particular, using one or more suitable dispersing or wetting and suspending agents.
Acceptable vehicles and solvents that may be employed include one or more of water,

Ringer’s solution, isotonic sodium chloride, or mixtures thereof.



LCVS: 529.20 (M1) WD 2012/038943PCT/ 1B2011/ 054228 29

2-({4-[ (4-Chl orophenyl ) car banoyl | phenyl | sul fonyl)-4-({ [4-
(trifluorwoabteyisyqbenyl ] car banoyl | oxy) but anoi ¢ aci d ( CorpouBRzh1es4230) ;
LCVS: 583.21 (M1) 2-({4-[(4-Cnhlorophanyl)carbanoyl]phenyllsul fonyl)-4-{

[ (2,4- 5difluorophenyl)carbanpyl ] oxyl butanoi c acid (Conmpound no. 80); LCWVS:
551.19 (M 1) 2-({4-[(4-Chlorophenyl)carbanoyl]phenyl| sul fonyl)-4-{

L(2, & o el o OPRGH:orfE R RN bRt U1 Rl hal PRTPRYEIoR Ban f22) : LOVE:

104- [ (t er t -pBepayed by mizing YHoaxug] with {uftdblf fdnioitdting epdigienth Juchrbeave phephrdhy| |
sul fonyl ) but angi ¢ _aci d ound..no. 83): LCMS: 451.19 .

e 1T (he ARG Rl Pt SRR Reor e ity By it 4 s

[ (3, 4- di chltanpgpdteriahd whizh derasyik hektyih e réonah andaeleabetisodrpgund no. 84) ;
15LCMS: 585.09 (M 2-( {4-[(4-Chl orophenyl)carbanoy] ]phenyll sulfonyl)-4-
[ (pent yISCzci:L lbarmjdrc]));ag)elsﬁ}rbutfaﬁoﬁimll aﬁirﬁsd@gaammdstﬂﬁon 869 conlpoMisl of 3. 24 (M 1)
4- 3- or ophen car bano 0X - 2- . .

(o L o O SRR e Pshirbes. Stsemp Aoyt st pAMSEES S98™ Compound
no. 86); LGMays, Hhblakds of Ptches. Active comf)ounds can be admixed under sterile condition

4-[ (Butyl car hanoyl ) oxy] - 2- ({4-[(4- chl or ophenyl ) car banoyl ] phenyl |

sul f onyl ) buViEhIIEQT BOrePhatpavEisAlly arseptably cariergasid optienatly anispreseryafivesor

t hesi u C | ' 1] - 4-
o e e A P 1
i

Pat h B, 10Forand selutions amyalse egconmpaassd wathinghe seppe of this invention.
3-1(4-nit rophen)él ) sul fanyl ] di hydr of uran-2(311) - one .
harmaceutical preparations may be in unit dosage form. In unit dosage form, the

preparations can be subdivided into unit doses containing appropriate quantities of active
components. Unit dosage forms can be packaged preparations containing discrete
capsules, powders, in vials or ampoules, ointments, capsules, sachets, tablets, gels, creams

15  or any combination and number of such packaged forms.

The following examples are set forth to demonstrate general synthetic procedures
for the preparation of representative compounds of the present invention. The examples
are provided to illustrate particular aspect of the disclosure and do not limit the scope of

the present invention.

20  Experimental

Various solvents, for example, dimethylformamide, benzene, tetrahydrofuran, etc.,
were dried using various drying reagents according to procedure as described in the

literature.

Example 1: Synthesis of 2-({4-[(4-chlorophenyl)carbamoyl]phenvl}sulfanyl)-4-{[(4-

25  fluoro phenyl)carbamoyl]oxy}butanoic acid (Compound no. 68) (Scheme I, Path A,

Formula 8)

Step a: Preparation of 4-[(2-oxotetrahydrofuran-3-yl)sulfanyl|benzoic acid

To an ice cooled solution of 4-mercaptobenzoicacid (0.5 g, 0.003 moles) in
dichloromethane (5 mL) under argon atmosphere were added triethylamine (0.909 g,
30 0.009 moles) and a solution of bromo lactone (0.53 g, 0.003 moles) in dichloromethane (5



To an ice-cooled solution of p-nitro thiophenol (10.0 g, 0.0645 noles) in
30 di chl oronet hane (75 nlL) under argon atnosphere were added triethylam ne
(19.4 g, woroRH3smBes) and a solution of brono-|actone @LCT/IR2091/0N28867

nol es) in dichloronethane (75 nL) dr®% wi se. The reaction m xture was
allowed to stir for about 30 mnutes at roomtenperature. After conpletion,
reaction mxture was diluted with water and extracted in dichl ororrethane
The conbi ne ok ul te

20121 0389430 T P30T 1L S ke a e MR o SRS ARRE et
The crude peaopletionstsaation aiixterd wmshlmadbfa@mmyatenahdcwag@ig iool utm usi ng 30%

et hyl aceta S 0. 98k, 4 Y] Step
b: Preparat ?glﬁlog)f& %éﬁ{]e[h%ﬁloﬁ%%% gdP' anyld]“(%d dro ﬁ%g%sdgwﬁl oﬁeg 5To
the sol uti omcba‘onmnl‘rp:edmxgeoh‘bdﬂ ]liredhci whmh Shepuﬁie(ib@sﬂhcggel@olﬁnﬁih&éhngmﬂ)%s) in
tetrahyd ofui1 ha]r11 108‘1 mét &)d added Pd/C (4 g) under vacuum
and hydr geﬂ g]aég a1 Lhexane a3 st 8gffsdieﬂ 68‘IHP © The reaction mixture was
allowed to 3, |(i_ f% about 2 hours at roomtenperature. After conpletion,
reaction m eLll 8 & filtered through celite and concentrated to get

desired con‘{eﬁk{kd%”lﬁgﬁjﬂs 5.0 g LCVs: 210 (Mtl) Step c: Preparation of

4- chl or o- ahydr of uran 3 yl ) sul fanyl ] phenyl } benzam de To a

sol ution of und obt ai from 0. 232 n 15
di chl or onet ﬁﬁ’ﬁgp ?i@ﬁr?ﬂ_‘)“ ‘ﬁ%g Fchleron e"g %K%ﬂ@?‘&"&%‘f&@ %Bf'ﬁfal)wham ne
(7.04 g, 0. Béf4dmia es) and cooled to OC and then 4-chl orobenzoyl chloride
(4.27 g, 0.024 noles) was added slowy drop wi se. The reaction m xture was
al l owed100 stir Tothe 1%1u1:ifinmﬂ:e@p@tﬁldbeﬁﬁibdl GRS 41(16.0 gAD 0630 rgo]lﬁmllueti on, )
reaction m 1 re il ut er and extracti.ng in_ di 0 t hane.
The organic E&‘?Q‘n EH@S ‘Hidg‘%il’?@?ﬂ :‘b‘%c‘gl gf“é“o%ﬁ’pﬁﬂff‘@gﬂﬁ?%ggd The
organi c Iay@D@ms di @@@%@ﬂes&&@&ﬁkﬂéﬁz&&ﬁb%@@@hﬂw@0608819@1613 ptrated to

obtain a crude product The crude_product obtained was purified by silica

gel col um durethylengogryridine (AMAP- 2200132 meles) and smersior aboyt 3 minuesy | ovs:

348 (Mr1) 23xiePRroth attloSfiRfcA RSB hiniRE, IQYdhloroamhne (8 0 g 0. 0630 moles) was

2-[(4- {[g4 chl or ophenyl) car bonyl ] am no} phenyl f\{ hydr oxybut anoat e
To a solldt i addedpn¢egspotigd Bmah@llﬁé%lhwrmhr@t@ﬁntpe(asl@ 4t CTGOGEQBOIHDI es) in N,
N - dineth hydr oxi de
(1.12 g, géfg%{rm eg(jewgs%ﬁlg{gg)gz%&ln Lt%r n&%é%gmql gﬂftg%syt :Tg{éfor about
30 mi nut es atmbipeshorganid lzmzva@ammymmspﬂmmate and concentrated to get

crude compound which was purified by column chromatography using 40% ethyl acetate

in hexane as eluent to get desired compound.
20  Yield:13.0g
LCMS: 348.05 (M+1)

Step c: Preparation of methyl 2-({4-[(4-chlorophenyl)carbamoyl|phenyl}sulfanyl)-4-
hydroxybutanoate

To a solution of compound obtained from Step & (13.0 g, 0.037 mole) in N,N’-
25  dimethylformamide (52 mL) and water (13 mL) was added sodium hydroxide (1.70 g,
0.044 moles). The reaction mixture was allowed to stir for about 30 minutes at room
temperature. After 30 minutes, sodium bicarbonate (3.7 g, 0.044 moles), 18 crown 6
(0.970 g, 0.0037 moles) and methyl iodide (7.80 g, 0.055 moles) were added and stirred
for overnight. After completion, reaction mixture was diluted by adding water and

30  extracting in ethyl acetate. The combined organic layer was dried over anhydrous sodium



31 tenperature. After 30 m nutes, sodium bicarbonate (2.3 g, 0.0283 noles),
18 crown 6 (0.620 g, 0.0023 noles) and nethyl iodide (5.02 g, 0.0354 nol es)
wer e addewlotoirssati on m xture and stirred for overni ghtPCaB1O0ONI4228
tenperature. After conpletion, reactiz®n m xture was diluted by addi ng water
and extracting in ethyl acetate. The organic | ayer was dried 5 over
anhydr ous sodi um sul phate and concentrated to get a crude product which was

ified b i i 0% i N I t.
P 113 0 S BT 30 5 L BRSAR st f e

4- 11( 4- chl onsgh#Yy tthylaactiateminy hdxaneyds-c R tdo g¢t(ddsired compound.

chl or ophenyl ) car bonyl | am no} phenyl ) sul f anyl | but anoate 10To a sol uti on of
conpound ob¥&ilhéd g rom Step d(0.500 g, 0.00131 noles) in tetrahydrofuran
(10 mL) under argon atnosphere were added triethylam ne (0.266 g, 0.0026
mol es) and Stepld: Brepatationod yeetiatl 3§ | ¢eblogdphiz ayl)cgrbBu@lipbenybiswléinyht stirred

for about 2,hpyrs at rogomte rature. After conpletion, reaction m xture
was di | u% ed{[Bi;ﬂggapfﬁegny@é%?mgﬁﬁoxghvﬁ'&afeng in ethyl acetate. The organic
| ayer was dried oyer hydr.ous 15s0di u ul phat nt d to get
crude product vhi LT IR ST SHaiiE) BB oR0e s CRARIIELEC, 1))
acetate in hexadefasn @ mehnindevargdritmOspherg wakeqldéd tricthghariat (0603 gf

4-{[(4-chlo enyl ).ca l.] oxy}-2-[.(4- - chl.or ophenyl

car bonyl | am[) ﬁ g{kp'ﬂéﬁ%)la?‘i 8{%%9!59%%%{81[2&3 ﬁ’gqjoglé‘?@?% aﬁ‘?ggfea%?‘%ﬂtfo'gfz ho8Rpound

obt ai ned fr aifo&h nRratite 38BertomPletiOR) FeadBbEBixnird whedilutdadybgraddidg datet st hanol

(5 nm.: 5 HL) mas,addeg_'tyi’i solution of |jthium hydroxide go.nﬁg‘34 19 8 0008

mol es) 1R waYEctingy ety acelts- dire porBhingdargraiclpYRr &vap Bred@YBIANMYITRMOER™ Af t er
conpl eti on, siifed dndRombertédro\Werdfel plbdult WhibHwSQHiGEA by SildaRi édturs®! ut i on
and then extracted in ethyl acetate. The conbined organic |layer was dried
over anhydr 8ti8eg 3056 pthi aeetatin hexancasshinicte alfardidesitcd OMBOWEt crude product

whi ch was purified by preparative TLC using 10% net hanol / di chl or onet hane as
el uent. YieMld®-080 g LCVS: 503 (M+1l), 520 (M+18) WO

2012/ 038943PCT/ 1B2011/ 054228 32 8.4 Hz), 7.06 - 7.15 $2H, d, J= 4.0 Hz),
5.7 (1H, s) Step ejBrepanatiog of 2¢4{4-[(-chigrophenylparimmoyliphepylsulfamy)-bilth (1H "y,

1.89 -1,96 qibk NS ERVTORA Dakd nds can be prepared by follow ng
t he above synt ﬁ)gtﬂll%y )r outae. S’]&W} 2 ggﬁ{le [ (4- Chl or ophenyl ) car bonyl ] am no}

phenyl ) sul f anyl ] 183 (dutich-drbsRpRnd obinkd frbth Y& (0.300 g, 0.0005 moles) in
nmet hyl ) phenyl ] car banoyl } oxy) but anoi ¢ aci d ( Conpound no. 63 ;
tetrahydrofuran (5ml)/methanol (5ml) was added a solution of lithium hydroxide (0.036 g,
0.0006 moles) in water (1 mL) and stirred for about one hour at room temperature. After
completion, reaction mixture was acidify by adding sodium bisulphite solution and
20  extracted in ethyl acetate. The combined organic layer was dried over anhydrous sodium
sulphate and concentrated to get a compound which was purified by preparative TLC

eluted using 10% methanol in dichloromethane.
Yield: 0.050 g
LCMS: 501.15 (M-1)

25  'HNMR (400 MHz, DMSO-d;)-5:10.28 - 10.35 (1H, s), 9.67 (1H, s), 7.76 - 7.78 (4H, m),
7.53 -7.55 (2H, m), 7.32 - 7.44 (3H, m), 7.07 - 7.20 (3H, m), 4.18 - 4.21 (2H, m), 3.98 -
4.02 (1H, m), 1.90 -2.23 (2H, m).

The following compounds can be prepared by following the above synthetic route.

2-({4-[(4-Chlorophenyl)carbamoyl]phenyl}sulfanyl)-4-{[(2-
30 fluorophenyl)carbamoyl]oxy }butanoic acid (Compound no. 59);



LCVs: 571.11 (M+1l) 24(4- { [(4-Chlorophenyl)carbonyl] am i no}

phenyGsul fanyl] -4- { [(3,5- dinethoxyphenyl carbanoyl ] oxy}butanoic acid

( Conpoundwoa0127i3g948CVS: 545. 11 (M 1024(4- { PCT/IB2011/054228

[ (4- Chl or ophenyl ) car bonyl ] am no} phenyd?) sul fanyl]-4- { [(5-fl uoro-2-nethyl
phenyl ) car banoyl ] oxy} but anoi ¢ acid (Conpound no. 8); LCMVS: 517.17 (M1)
24(4- { [(4-Cnlorophenyl)carbonyl]am no}phenyl) sul fanyll 4- { [(2-

f1 uor ophenyl )carLWgﬁo][qymth anoi ¢ acid (Conpound no. 15LCMS: 503. 11

(Mr1) 4- { [(3-Chloro-4-net hoxyphenyl ? car barm |'] oxywt| [(4 chl or ophenyl)
car bonyl ] ani no} ﬁﬂéf'r)[‘i“ @HPI’PB}W i{qﬁhaam Iphegyl} enl d no. 10); LOMS:
549.03 (M et ylphenyg)q;erjpam{)yl oxy }butanoic acid (Compound no. 60)

[ (4-Chl orophenyll)mgtgqm)gb](m no} phenyl )sul fanyll- 4 { [(3 et hoxyphenyl )
20car bam)yl]oxy} but an0| C aC| ]g 29. (M, 546.19

(MF17) 427 { [ ( 3-2cHidopHemspheny l] 1@?% 1}}Su1f21)1 Ir ﬂ({[{l (propan-2-yl)pheny1]

[ (4- chl or opheny|cpdampy %Y)bué?fﬁplcrﬁél}i (ﬁﬁ'@ﬁ%nﬁslm qlésnyl ] but anoi ¢ acid (Conpound
no. 12); LOVS: SXM87s26Nh (MoB6. 11 (|v++17) 254- {

[ (4- Chl or ophenyl ) car banot h| oy I}) -2-[(4- ﬂéf[(df chl orophenyl ) car bonyl ]
am no} pheny! ) sulFEAH4Ghlerenksny ‘é?é'?aé‘ oy tiphepplisrdfapy)-4-4 Bf-mathypphenyy 03 (V)
24(4- {[ (4-Chl or%mq@ﬁylﬂ%bb%mﬂapairfpﬁ@pmpﬁélﬁy@,su|fany11 4- { [(3-

cyanophemyl ) car tqg@mgrylgyllg](pp%} but anoi ¢ aci d (Corrpound no. 14); 30LCMVE:
527.12 (MW1) 4- ](’[2 Fl uor ophenyl ) car ba -2-1(4-

{
4- met hyl pheny| Fdadorbiproaksnybear pe@ﬁfgfl&fayl Hit@n d (Co d
(o ety prony e Bt oo o (comouna

-2-[(4-{ [(4- retfonighemig)eenbonyl ] am no}

2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(3-fluoro phenyl)

15 carbamoyl]oxy}butanoic acid (Compound no. 64);
LCMS: 501.16 (M-1)
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[ (4-methylphenyl)
carbamoyl]oxy}butanoic acid (Compound no. 65);
LCMS: 417.17 (M-1)

20 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-({[4-
(trifluoromethyl)phenyl]carbamoyl }oxy)butanoic acid (Compound no. 66);
LCMS: 551.09 (M-1)
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(2,4-difluorophenyl)
carbamoyl]oxy } butanoic acid (Compound no. 67);

25 LCMS: 519.15 (M-1)
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(2,6-
dichlorophenyl)carbamoyl]oxy}butanoic acid (Compound no. 69);
LCMS: 553.06 (M)

4-[(tert-Butylcarbamoyl)oxy]-2-({4-[(4-chlorophenyl)carbamoyl]phenyl} sulfanyl
30 butanoic acid (Compound no. 70);

LCMS: 463.20 (M-1)
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(3,4-
dichlorophenyl)carbamoyl]oxy}butanoic acid (Compound no. 71);
LCMS: 553.03 (M)

35 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-
[(pentylcarbamoyl)oxy]butanoic acid (Compound no. 72);
LCMS: 477.19 (M-1)



35phenyl ) sul f anyl ] but anoi ¢ acid (Conpound no. 30); LCMS: 483.21 (MwM+l) WO
2012/ 038943PCT/ 1B2011/ 054228 33 4- { [(4-Chl orophenyl)carbanoyl ] oxy}

-2-[ (4-{ WO4omasgmzyphenyl ) car bonyl ] am no} phenypsul f anyCirhnzoanreise2saci d
(Conpound no. 32); LCMS: 513.22 (M 1)28

[ (4- Et hyl phenyl ) car bamoyl ] oxy}-2-[(4-{ [(4- rret hoxyphenyl ) car bonyl ] 5am no}
phenyCEquanyI]but anoi ¢ aci d (Conpound no. LCMS: 507.28 (M1) 2-[(4-
[ (4- Met hoxyphen p&tﬁj ) f

(trifluoronet hyfﬁ %éggﬁf}ﬁ%ﬁ p,g;a&fgi 2 h rl:)cﬁﬂé%l ﬁﬁy(&a‘[r?g‘gﬁ’# hel(l)y.l} 34);
LCVB: 547.20 (M1

[ (2, 6-Di chl orop 1) &l éM)yI ] oxy} - 2- [(4-{[(4- met hoxyphenyl )

car bonyl ] am no} p B Mk 1OMES g i_.c acid (Conpound no. 35); L?VB: 547.3
M2) 2-{(4- |

E(z 2ret hiyl( phén% fo é]@@oﬁ %&? no?%hg&%@%i%@ﬁgggﬁg&&a% i‘? 15LOVE:

493.22 (M1) 4- Q 6MH’(Mxlyphenyl)car baroyl ] oxy} -2-[(4-

[ (4-met hoxyphg e|2) Sniheay bio- A0 LRI RHAR 1c'awafn%ﬂe Q8iyh-A¢j(4. (Conpound
no. 37); LCVE: B car banoyDoxyl - 2-[ (4-{

[ (4- met hoxy LI ‘J"' / -."‘ hamaey | Jozyibutahoip laeid "’00- 6.3k ‘ pemenln Bath Aaci d
( Conmpound  ngy s LCMS: 459.24 (M1) 4- { [(2, 4- Di f | uor ophenyl ) car banoyl ]
oxy} -2-[(4- rret hoxyphenyl ) car bonyl ] am no} phenyl ) sul f anyl ] but anoi ¢

(2~ ¥l oF bpheny! R eesbiBuar it hlogtbobarbamarthsmli st s i oy
phenyl ) sul f4i4-Fiberophreoylicadwimdyl]| Gypipoani acil (0469 g, amm@ méB:3). iR Shlpidfdrin

(5 mL) was added metachloroperbenzoic acid (0.065 g, 0.00037 moles) and stirred for 1

hour at room temperature. The reaction mixture was quenched by adding sodium

metabisulphite solution and then extracted in dichloromethane. The combined organic

15  layer was dried over anhydrous sodium sulphate and concentrated to get crude product
which was purified by preparative TLC eluted in 12% methanol in dichloromethane.
Yield: 0.030 g

LCMS: 533.18 (M-1)

"H NMR (400 MHz, DMSO-dy) -5: 10.63 - 10.71 (1H, s), 9.10 (1H, s), 8.10 - 8.12 (2H, d,
20 J=8.0Hz),7.96-7.98 (2H, d, J=8.0 Hz), 7.83 - 7.86 (2H, m), 7.41 - 7.44 (4H, m), 7.10 -
7.21 (2H, m), 4.17 (2H, m), 3.86 (1H, m), 2.11 (2H, m).
The following compounds can be prepared by following the above synthetic route.
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(2-
fluorophenyl)carbamoyl]oxy} butanoic acid (Compound no. 75);
25 LCMS: 533.21 (M-1)
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(4-
ethylphenyl)carbamoyl]oxy}butanoic acid (Compound no. 76);
LCMS: 543.24 (M-2)
2-( {4-[(4—Chlorophenyl)carbémoyl]phenyl} sulfonyl)-4-{[(2-
30 methylphenyl)carbamoyl]oxy } butanoic acid (Compound no. 77);
LCMS: 529.22 (M-1)
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(4-
methylphenyl)carbamoyl]oxy} butanoic acid (Compound no. 78);
LCMS: 529.20 (M-1)



4- { [(3-Fl uorophenyl)carbanoyl ] oxy} -2-[(4-{

[ (4- met hoxyphenyl ) car bonyl ] am no} phenypsul fanyl | but anoi ¢ aci d ( Conpound

no. 41); WOLOMAISWI7.25 (M1) 4- { PCT/IB2011/054228

[ (3, 4-Di chl orophenyl ) car banoyl | oxy}-229[ (4-{ [ (4-nethoxyphenyl)

car bonyl ] am no} phenypsul fanyl | butanoi ¢ acid (Conpound no. 42); LCVS: 547. 14
(M 2) 4- [ (3, 4-Dichl orophenyl) carbanmoyl ] oxy} -2-[(4-{

[ (4- et hyl phenylz)%ﬁ_gg lh«% e}@g@am}ﬂgpgmégﬁyguﬁ@ﬁw dhyhanoi c acid (Conpound

no. 43); LCME ]] rbamogl}oxyibutanmc acid ([Com ound no. 79)
[(2,4-Difluor ophen I )ca oxy} hyl phenyl)

car bonyl ] ani no} P& iéMy]I%I but anoi ¢ aci d (Corrpound no. 44); WO
RN LA S MR R M

2-[(4-{[{2-FI 4-(trifl
tnyl) phenyl ] Cat paoaT %’*ﬂzizﬁﬁﬁ%’é]‘r?%?%ﬂacfm?“k‘%pou"fxﬁ‘“‘%%k""‘ Ba): Lave 53507

(M1) 52-[(4-{ [[(QM yl )carbonyl] am no} phenyGsul fanyl 1-44 { [4-
(trifluoronet hylz)ghz@ ﬂl&@pm Fbanf®¥ l{éHﬂ%Moﬁyl;i@J{Rz@@ém {19 89);
a0yl

LCMS: 551.27 (M io‘kyibuia(n Qc@(@g& car bonyl ] am no
phenypsul f any1] 4- ngl f | uor onet )phenyl ] car banoyl } oxy) but anoi c

aci d (Conpound rlr&l\gl 577. 29 (Ml

2-({4-[{ycl opr queﬁtag Ewmmyi)@iﬂfze(ryl ﬁ cfhwrm@yﬂjcarﬁa&{) liphenyl}
(trifluoromethylg, BN &ﬂé‘ gianoi c acid npound no. 91);

LCVS: 483.19 (Ml
[ (2- Met hyl pheglyllj ﬁgf\;}Pi%ﬂ%mhenw)sulfanyl] 4- ({ [4-

15(trifluoronmet iyl tleombﬂo Kk henBatoy 1] pheny DSl RAAY-6- (G 4cidiaopRIAY no. 92) ;
LOVE: 53125 ( Mcl o&lﬂ&yib&in%rc%%ﬁqg&ﬂ b A noy
phenyl ) sul fany1] (trifluoronethyl) phenyl ] car barmyl } oxy) but anoi c

acid ( ound ,{&Mé@S 09 (M)
2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-
[(pentylcarbamoyl)oxy]butanoic acid (Compound no. 85);

LCMS: 509.24 (M-1)

4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-({4-[(4-chlorophenyl)carbamoyl]phenyl}
20 sulfonyl butanoic acid (Compound no. 86);

LCMS: 551.11 (M)

4-[(Butylcarbamoyl)oxy]-2-({4-[ (4-chlorophenyl)carbamoyl]phenyl}
sulfonyl)butanoic acid (Compound no. 87);

LCMS: 495.24
25  Example 3: Synthesis of 2-[(4-{[(4-chlorophenyl)carbonyl]amino}phenyl)sulfanyl]-4-

{[(4-fluoro phenyl)carbamoyl]oxy}butanoic acid (Compound no. 5) (Scheme I, Path B,
Formula 15)

Step a: Preparation of 3-[(4-nitrophenyl)sulfanyl]|dihydrofuran-2(3H)-one

To an ice-cooled solution of p-nitro thiophenol (10.0 g, 0.0645 moles) in
30  dichloromethane (75 mL) under argon atmosphere were added triethylamine (19.4 g,
0.1935 moles) and a solution of bromo-lactone (11.1 g, 0.067 moles) in dichloromethane
(75 mL) drop wise. The reaction mixture was allowed to stir for about 30 minutes at room
temperature. After completion, reaction mixture was diluted with water and extracted in

dichloromethane. The combined organic layer was dried over anhydrous sodium sulphate



LCVS: 561.27 (M1) 202-[(4-{ [(2,3-Di fluorophenyl)carbonyl | am no}
phenypsul fanyl1-4-({ [4- (trifluoronethyl)phenyl]carbanoyl} oxy)butanoic
acid (Commpounth/a3ge4394); LCMS: 553.21 (M1) 2-[(4-{ PCT/IB2011/054228

[ (3, 4-Di chl orophenyl ) car bonyl ] am no} pitenypsul fanyl1] - 4- ({ [ 4-
(trifluoronethyl)phenyl]carbanoyl} oxy)butanoic acid (Conpound no. 95);
25LCMVB: 585.21 (M2) 2-[(4-{

[ (4- Et hoxyphg f&xﬁ&eﬁ@a&&% kd @d%c%ﬁ}r@ﬁé{‘ i b@?gﬁ’o@lllét%é ()ﬁtain?d was purlﬁed by

(trifluoronethyl ? phenyl J'carb nol ¢ acl Conpound no. 96);
LCVB: 561. 24lica gel column usirng-30§ethyl @yatite ncheyimsas bluentit) getitido Pernrawpd.}

sul fanyl)-4- ( 4-(trifluoronethyl) 30phenyl]carbanoyl } oxy) butanoic acid
(Compound n le Vg Lavs: 523.33 (M1) 2-[(4-{

[ (2, 4- Di chl orophenyl ) car bonyl ] am no} phenyl ) sul fanyl]-4-({ [4-
(trifluoronienyt )I’pM9ﬂlqlt(Efr3b[&4ml}nin0pka)bullfmﬂddlydmft!lra(ngdh@bmﬂj no. 98);
LCMS: 585.19 (M2), 587.15 (M. 35 Exa 4. Synthesis of

24(4-{I1 (%-chlor dbﬁbﬁgﬂlthapﬁmqummp%yﬁwlaf(&QE}O 04184 H{OIC[SXH) fluoro

phenyl ) car b@ﬁr@% ndPath B,
Formul a 16) mﬁ’%@@%@ﬁ%@%ﬁ% r%?gg%%?g @gﬂc %@5) Lg"?o an | ce cool ed

sol ution ofhyﬂrc{gleq prefsdummsplhplm}llu)smgtbblzIHmy IT]mveyc}ttoﬁnil((me{»{'z(szallowed to stir for

chl orophenyl anm gn | )sul fa n0| C. 0 g, 0.00015
ol o5y was SHACHRAEY A 2 BPERARHL AT coRRtiin HHARR A BsclisRio) 85, *anc
stirred forthaimghlbelmmaldhowenaitedmcgm desiialbvoaipotrel. Aft er conpl etion, reaction
m xture was quenched by addi ng 5sodi um net abi sul phite sol ution and t hen
extract &l i Wietl: 6/0lgor omet hane. The organic | ayer was dried over anhydrous
sodi um sul phate and concentrated to obtain a crude product which was
purified byLEMSp2rte@M+¢ TLC usi ng 10% net hanol in dichl oronet hane as
eluent. Yield: 0.020 g LCVs: 535 (M+1), 557 (Mr23) 10 Wt (400 Hz,

DVBO- d6) - 8 Stkp @0Pephtatioh of 8-cbldrd-NH4-[€-oxoletBthydrdufn-I-flhulfdnylJpbend} 4 Hz) ,
7.78 -7.80 (2H d J= 9.2 Hz), 7.57 - 760(2H d, J= 8.4 Hz), 7.42 - 7.45
(2H, d, J= %engamide "7 o5 7770 (2H, d, J= 8.8 Hz), 4.17 - 4.19 (1H ),

3.97 - 4.03 (1H, The foll
Commoins<ab rer R aplRRr A bt SRt St e 1O 79
152-[ (414 ( dmﬂblloﬁfeﬂﬁﬁtemd) )ra;anmflyﬂgblamnwﬂuamlahaedlmanyl&ﬁméﬂ 04 Q f | uor o- 5-

(trifluor Orret 5}/7 n)lglgs? raltr>1/c|1 c]:o%(lagdtt)c(f;1 (r)roD z!ln}dciﬁc%l)iwl}lc?rgl?gngoy??:lillgmge (4'7’9 g, 0 024 moles) 6)
was added slowly drop wise. The reaction mixture was allowed to stir for 10 minutes at
room temperature. After completion, reaction mixture was diluted with water and
extracting in dichloromethane. The organic layer was washed with sodium bicarbonate

20  and separated. The organic layer was dried over anhydrous sodium sulphate and
concentrated to obtain a crude product. The crude product obtained was purified by silica

gel column using 10% ethyl acetate in hexane as eluent.
Yield: 4.0 g
LCMS: 348 (M+1)

25  Step d: Preparation of methyl 2-[(4-{[(4-chlorophenyl)carbonyl]amino}phenyl)
sulfanyl]-4-hydroxybutanoate

To a solution of compound obtained from Step ¢ (8.2 g, 0.0236 moles) in N, N*-
dimethylformamide (32 mL) and water (8 mL) was added sodium hydroxide (1.12 g,

0.0283 moles). The reaction mixture was allowed to stir for about 30 minutes at room



LCVB: 603.22 (M1l), 620.22 (M18)

2-[(4-{[ (4-Chl or ophenyl ) car bonyl ] am no} phenypsul fonyl11-4-{[ (5-fl uoro-2-neth
yl phenylwoantezoseaB] oxy} but anoi ¢ acid (Conpound no. 17) pC2OBLVB054223. 03 (M
4-{[ (3-Chl or o- 4- met hoxyphenyl ) car banmo3il ] oxy}-2-[ (4-{[ (4-

chl or ophenyl ) car bonyl ] am no} phenyl ) sul f onyl | but anoi ¢ aci d (Conpound no.

18); LCMs: 581.33 (M, 603.08 (M+l)

2-1(4-{[( 4teqyefam@ h&ﬁéfbb%ﬁtﬁ@snyddilﬁﬂbf&b&ﬁw bfoqgwl%areé {d ((rgwﬁ kuor ophenyl )
25car banoyl ] oxy} but anoi ¢ aci d ( Conpound 35 (M+l), 552.28
( M+18) (0.620 g, 0.0023 moles) and methyl iodide (5. 02 g, 0. 0354 moles) were added to reactlon

4-{[ (3- Chl g lﬁp.{a%ﬂa LA BB é(hggt%mﬁtég(p‘ém{l[r 46\{%&]1 SRARIGL LA Iﬁ&ﬂgfé] ani no}

phenypsul f o but anol ¢ aci 573. 14
(Mr22) was dlluted by addmg water and extractmg in ethyl acetate. The organic layer was dried

1) car bamoPher U RASE RS A PE N RGP ol S b 5 k) -

542.24 (M j)ﬁ‘i)ﬁed by silica gel column using 8% ethyl acetate in hexane as eluent.

4-{[ (3- Fl uor ophenyl ) car banmoyl ] oxy}-2-[ (4-{[ (4- et hyl phenyl ) car bonyl ]
am no} phenwligléB.G pnyl ] but anoi ¢ acid (Conpound no. 31); WO

2012/ 038943PCT/ 1B2011/ 054228 36 LCMS: 515.09 (Mrl)

(15 ot it oty
54- {[(2 Et 6@5%%%?%*% PEHOY Sﬁ??ﬂggﬁnﬁﬁﬂTg hox?phenyi)carbonyl]anino}
Do oD o Vet oy St SaPatng FPaFRET B PP oo aokel .

(trifluoronetahydeienyldaby hmmgd@mbﬁméﬁm&adaed tiethChmieundehg. 47);
10LCMVB: 57

4-{[(2,6- %@ﬁ%f(‘%%?em b lreAnsesyanaiebsnzene P21k & 00002 ol A sHTed 8y bony ! |
ani no} phenyibgus ahbes i b i@ fura C A terl RPROUA FeddBon thiktire was diluted by

adding water and extracting in ethyl acetate. The organic layer was dried over anhydrous
15  sodium sulphate and concentrated to get crude product which was purified by silica gel

column using 15% ethyl acetate in hexane as eluent.
Yield: 0.4 g

Step f: Preparation of 4- {[(4-chlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-chlorophenyl)

carbonyl]amino} phenyl)sulfanyl]butanoic acid

20 To a solution of compound obtained from Step e (0.300 g, 0.0005 moles) in
tetrahydrofuran /methanol (5 mL:5 mL) was added a solution of lithium hydroxide (0.034
g, 0.0008 moles) in water and stirred at room temperature for about one hour. After
completion, reaction mixture was acidify with sodium bisulphite solution and then
extracted in ethyl acetate. The combined organic layer was dried over anhydrous sodium

25  sulphate and concentrated to get crude product which was purified by preparative TLC

using 10% methanol/dichloromethane as eluent.
Yield: 0.080 g
LCMS: 503 (M+1), 520 (M+18)

'"H NMR (400 MHz, DMSO-ds) § 10.4 (1H, s), 9.66 (1H, s), 7.95 - 7.97 2H, d, J= 8.4
30 Hz),7.73-7.76 2H, d, J= 8.4 Hz), 7.59 - 7.61 (2H, d, J= 8.4 Hz), 7.43 - 7.49 (4H, d, J =



LCVB: 579.18 (M 20)

2-1(4-{[ (4- Met hoxyphenyl ) car bonyl ] am no} phenypsul fonyl ] -4-{[ ( 2-

15net hyl pwergi2yissgabanoyl ] oxy} but anoi ¢ aci d (Conpound noPCZAB201L/EGNERS 525. 24
(M1) 32

4-[ (tert-Butyl carbanoyDoxy] - 2-[ (4- {[ (4- met hoxyphenypcar bonyl ] am no} phenyl )
sul fonyl ] but anoi ¢ acid (Conpound no. 50); LCVS: 491.29 (M1)

204-{[ (2, 4- ﬂmyoroephqexmqw 9>n(iH?s) [4(1- {4[2(34(2He;hj1<3><72pbe7m(11)10ar bonyl ]
am no} phenyl Lsul faon but anoi ¢ aci d (Conpound no. 51): LCVMS: 547.22 (M1)

4-{[ (2- Fl uoPbpényt! & BN PP T bIG IR I 4- {[(4 met hoxypheny! ) car bony] I ani no}
phenyl ) sul f onyl ] but anoi.c acid (Conpound no. 25LCVE: 529,22 (M 1)
4-{[(3-Fl uorophé}kw)mwrr&swnmrequﬂmfo l%skryawﬁwl)ﬂe%wﬁw ] ani no}

phenypsul f onyl | but anoi ¢c_aci d

5- Chl 2 EY QIE nzlb any ﬁﬂ%rﬂtlwe h l
Socn bordl | am nd}rmvemst@ﬁwp Wgﬁ'] >bg%pﬁgg s ?yp “TOk

575. 23 (MZ) STEMS: M1 (v+1)

4-{[ (3, 4-Di chl orophen car barm 2 (4-{[ (4- et hoxyphenyl)
car bonyl ] ani no} &h ;gﬁ} %@F}’ P@W'&H%‘é’d K%? 55); LCMB:
579. 14 (M 2), Ggimet O)(y enylcar amoyl]oxy}butan01c acid (Compound no.

354-{[ (3, 4- D chipgrmersyh egr banoyl ] oxy} - 2- [(4 {[(4 rret hyI phenyl )
car bonyl am no} phenypsul f onyl ] but anoi ¢ aci nP 56); LCMS: 565. 06
(M 012/ 03894%; ]3)2@)1(-9_1; yhsar ngflquno}phenyl)su fanyl]—4 {[(5 -fluoro-2-methyl

4-{[( 2 4- Di f 1 uorrbphdlsyPyeey loxnibyianeis pgid £Comppungd poyBret hyl pheny! )

car bonyI ] am no} glrawsd J1sulz{pemy) 1 but anoi ¢ acid (Conpound no. 57);
2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-{[(2-
fluorophenyl)carbamoyl]oxy } butanoic acid (Compound no. 9);

15 LCMS: 503.11 (M+1)
4-{[(3-Chloro-4-methoxyphenyl)carbamoyl]oxy}-2-[(4-{[(4-chlorophenyl)
carbonyl]amino}phenyl)sulfanyl]butanoic acid (Compound no. 10);
LCMS: 549.03 (M)

2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-{[(3-ethoxyphenyl)
20 carbamoyl]oxy }butanoic acid (Compound no. 11);

LCMS: 529.15 (M), 546.19 (M+17)
4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-chlorophenyl)carbonyl]amino}
phenyl)sulfanyl]butanoic acid (Compound no. 12);

LCMS: 519.07 (M), 536.11 (M+17)

25 4-{[(4-Chlorophenyl)carbamothioyl]oxy}-2-[(4-{[(4-chlorophenyl)carbonyl]

amino}phenyl)sulfanyl]butanoic acid (Compound no. 13);

LCMS: 535.03 (M)

2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-{[(3-
cyanophenyl)carbamothioyl]oxy }butanoic acid (Compound no. 14);

30 LCMS: 527.12 (M+1)
4-{[(2-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)carbonyl]amino}
phenyl)sulfanyl]butanoic acid (Compound no. 29) ;

LCMS: 483.14 (M+1)

4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[ (4-{[(4-methylphenyl)carbonyl]Jamino}
35 phenyl)sulfanyl]butanoic acid (Compound no. 30);

LCMS: 483.21 (M+1)



LCVS: 533.10 (MH1)

4-{[ (2- Fl uor ophenyl ) car banoyl ] oxy}-2-[ (4-{[ (4- met hyl phenyl ) car bonyl ] am no)
5pheny Csuwbaniii3gsanoi ¢ aci d ( Conmpound no. 58); LCVS: PBCH/IRD1(/M4MEI8 Exanpl e
5: Synthesis of 4-{[(4-chlorophenybcabanoyl | oxy}-2-[(4-chl orophenyl)

sul fanyl ] but anoi ¢ acid (Conpound no. 1) (Schene |, Path C, Formula 19)

Step a: Preparation of 3-[(4-ehl orophenyl)sul fanyl]di hydrofuran-2(311)-one

10To an ice COOI4€? ASeh1dop Ay BEsmttyR 6L N2 R@-rﬁ@th&}ﬁlegyl%arﬂanﬁﬁa%iﬁﬁ}l es) in
di chl or onet hane r]}qﬁ-g r F}&@ reywere” added triethyl am ne
(21.0 g, 0.208 ‘5%5%?351 a 5?8 Sg@gﬁ@% ??)lrgrbﬁl)’actone (12.0 g, 0.072 nol es)

i n dichl oronet hd#M§:A3342Mdop wi se. The reaction nixture was allowed to
stir for about 30i.BH}BRend)cdbam i]gg}_zzﬂﬁrﬁggllﬁ%xyﬁ&ﬁg?da%nm Xxture was

di luted py addi nginatgh aahdit 384 uHd fh1z8Y.onet hane. " The organic
| ayer was dried ofggba%g rgﬁé} o) %’lum sgﬁﬂf)hate and %oncentrat ed to get a

crude product wHi@AS:\W43-2B(MrBi ed by silica gel colum using 10% et hyl

(4 el or ophe ﬁﬁ,ﬁ;‘“‘gﬁmﬁi’fh&ﬁiﬁg@%ﬁ o D o compound
obt ai ned from Str&ef g (563@%, ngl.]OZI n’éﬁé’&? In {Ia I\f IIﬁbgi rreltbhglﬁf or mam de
(20m) and wat ellqMHBA728EMaldded sodi um hydroxi de (1.05 g, 0.0263 nol es).

The reaggion mmtmﬁ_mlﬂdheﬂma%&nglgﬁgégggaﬁ etBOxyphétyhes at room

tenperature. Aft : L 3@y. 0. 0208 nol es),
cg{bogy(qg].ag](i%bﬁr%l?gs§ a)!rpllg%rret hy iodlﬁ%({él&c(l& gg)’g, 0. 0259 nol es)

18 crowmn 6 (0.45 g,
were added to relég‘{lﬁ‘fﬁ‘ﬂéfﬂv{ﬂ)(ture and again stirred for overnight at room
tenperature. Af tefqSRaMEidx9phenfi§a QMB(}tpHél@l)wﬁnﬂﬂ-hl{r[(‘?%&?’lﬂﬂgi’ﬁ' on of

wat er and extracgamggw%]ﬁb,@gm nofRGRIAESmpdii@ n8 NI ¢ | ayer was dried over
anhydr ous sodi um sul phat & and concentrated to Obtain a crude product which

was purified by LGMPARIFEIMcbl urm using 8% et hyl acetate in hexane as

eluent to get a LE[YA-Me%MH LA 9389 @E}g@ﬂ@@%ﬁ&@{ Odogf 38 Step c:

Prepar at i on ‘of iyl et v i e A

chl or ophenyl ) sul f an OJpgut anoate To a solution of conpound obtained from

Step b (0.425 g,LQMé' 266Meb) in tetrahydrofuran (10 mL) under argon

at nosphere were @ [ e (4. inc BBk
Rﬂ%ﬂtﬂbﬁi)ﬁ?ﬂi)g!k &-((4- B%Qe%gxﬁn%egg%gmlﬁﬁﬁnﬁﬁ

; n}y])
1- chl or 99 4- i socytatyPBEItSOLi wsh n stirred for about
2 hours at roomtenperature. After conpletion, reaction mxture was dil uted

by addi ng wat er HM¥Se30r24éM-hg in ethyl acetate. The organic |ayer was

dried over anhydfgyss.saglioiphesyiRiBhoRilyLoACULALRSkybRergBtarsdnyge product
whi ch was puri f|ﬁgﬁi)bhé{g[ﬁpﬁngﬁﬁt&gﬂcgﬁg@é&%ﬂ%&aﬁg;hﬁ alllget at eyl n hexane
as eluent to get desired conpound. 10Yield: 0.600 g Step d: Preparation of
4-{[ (4- chl or ophddM$HPBAMY D] oxy} - 2- [ (4- chl or ophenyl ) sul f anyl | but anoi ¢
aci d Tozs sol utip@fueRpRay)chrbiid088 -1 (@] (EFnihdxyAikn AR HbnyI ffifh4 Mol es)
I'n phenyl)sulfanyl]butanoic acid (Compound no. 40);

LCMS: 497.25 (M-1)

4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]amino}
phenyl)sulfanyl]butanoic acid (Compound no. 41);

30 LCMS: 497.25 (M-1)
4-{[(3,4-Dichlorophenyl)carbamoyl]oxy }-2-[(4-{[(4-methoxypheny])
carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 42);
LCMS: 547.14 (M-2)
4-{[(3,4-Dichlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)

35 carbonyl]amino}phenyl)sulfanyl]butanoic acid (Compound no. 43);
LCMS: 535.09 (M+2)

4-{[(2,4-Difluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)
carbonyl]amino}phenyl)sulfanyl]butanoic acid (Compound no. 44);



t et rahydr of uran/ met hanol (5ml: 5ml) was added a solution of lithium

hydr oxi de (0.090 g, 150.0021 noles) in water (1 nL) and stirred for about
one hour WO 20o38448nper ature. After conpl etion, reacti ORCEIR2OI/@S4RA2ES
acidify with sodi um bi sul phite soluti®n and then extracted in ethyl
acetate. The organic | ayer was dried over anhydrous sodi um sul phate and
concentrated to get crude product which was purified by preparative TLC
usi ng 10% net harijg goﬂhgmegtl\)/get hane as eluent to obtain the desired
conmpound. 20Yi el d 401, 23( Mtl) NVR-

6. 75 (1H s), 728" ?[(%Fes B%ybeﬁrb%lyumal(na}nhzzyyl)svlfafgll 4- (ﬂNHéf wmﬁgﬁ% = 8.4
Hz), 4.17- 4. 30 Phemlcarpamoylipxylbytageje eett‘t(cqmposlmﬂoz 88):rz), 2. 15 - 2.24 (1H,
m, 1.97 - 2.06 chs: s8%.27 dadihe fol I ow ng conpounds can be prepared by

fol |l ow t he abov etic rou
2-[(4- or ophe%é(‘ffé@lf: CIWI){’Tr wytleaa%ttwaﬂmfea sk 1 ox | but anoi ¢
aci d (Conpound nhbifluoromethglphenglgcar iAsiddCemp @Wt‘ﬁe s of

4-{[ 4-chl orophemdMs;esrsbgmL oxy} 30 chI orophenyl ) sul fonyl i but anoi ¢ aci d
( Conpound no. For mu

2012/ 038943PCT/ fﬁé‘gf %@AQE%OWLCHYDWWYHﬁmtneépf%‘dtsggﬂf%rﬁ{{%n of
4-1[ (4-chl or ophdf “5”&9516 HB‘WHYWWY{}PW) butano; asEHERPPYE Pt | but anoi ¢
acid (01000 g, (L(Q@@’Lgﬂmb )1 in chI oroform (10 nmL) was added

met a- chl or oper ben 01 nol es) and stirred at room

t enper at ure for%aégt[t Y6 Broﬂgﬁ?r% l}egP{f@W)) 4r&g‘btl on nj xt ure was
quenched by sodi(titvsromethyhpheayly ‘H‘Fltaél%ﬁp WANOIGAFICOMRRYNdNO;

di chl or onet hane.L.CM& @ng(lej ayer was dried over anhydrous SOdI um sul phat e

and concentrate roduct _ whi by preparative TLC
(4?{ f la ny ?
AR el e e gl oL AR N
DI\/ISOdG) 8: 9. 7&dM&153135(M71 73 - 7.82 (2H d, J= 8.8 Hz) 7 60 - 7.63 (2H,

d, J= 8.8 Hz J= 31 (2H, d, J= 8.8
Hz), 4.07 - 21.1 [?(?L [2E )Caf% ﬁiz S‘Kf k- ({7[é (§111 n, 2.03
2.10 (2H, ny. (1 uoromet effy ?raww @B?f&é‘“ KGompoupg %‘be? Ed by

foll owi ng the alh@MS:s36NRME ML route

agl2d[ Edc%q?tploaggp%oﬂx $(§|3| f. n W Eené f%a%fg{{ﬁél ] oxy} but anoi c
4- (benzyl oxy) - z[tfkﬂuﬁop}ﬁ t‘ﬁ? %3\511’ PK H‘t eid(GomppessAg h‘ﬁd no.
(Scheme 11, Pat LAMSHIBIMIR-B7)

2-[(4-{[(3,4-Dichlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 95);

25 LCMS: 585.21 (M-2)

2-[(4-{[(4-Ethoxyphenyl)carbonyl]Jamino } phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 96);

LCMS: 561.28

2-({4-[(Cyclohexylcarbonyl)amino]phenyl } sulfanyl)-4-({[4-(trifluoromethyl)
30 phenyl]carbamoyl} oxy)butanoic acid (Compound no. 97);

LCMS: 523.33 (M-1)

2-[(4-{[(2,4-Dichlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
(trifluoromethyl)phenyl]carbamoyl} oxy)butanoic acid (Compound no. 98);

LCMS: 585.19 (M-2), 587.15 (M).
35  Example 4: Synthesis of 2-[(4-{[(4-chlorophenyl)carbonyllamino} phenyl)sulfonyl]-4-

{[(4-fluoro phenyl)carbamoyl]oxy}butanoic acid (Compound no. 15) (Scheme 1, Path B,
Formula 16)




20Step a: Synthesis of ethyl [(4-nitrophenyl)sul fanyljacetate To an
i ce-cool ed solution ofp-nitro thiophenol (5 g, 0.0322 noles) in

di chl or orwOlare®38E® ML) under argon at nosphere were addedTiuB2oai/h3akz8m ne
(9.7 g, 0.0967 noles) and a solution 3f ethyl bronpacetate (6.4 g, 0.0387
nol es) drop wise. The reaction mxture was allowed to stir for about 5
hours at roomtenperature. After 25 conpletion, reaction mxture was

diluted with vatghn tRdosikd gaaio%fm[@uﬁiamm}%w%ﬁoyuwﬁ _r@apuc | ayer was

dried over sodi um sul g hat e and concentrat ed crude product. The
crude pr od&élor@ﬂwrailmr omélﬁmp@ﬁplfenﬂéﬁulfwé]bum&c@ceql(%%plgnﬂ%@ﬁw@b% et hyl
acetate i n \exang g, Y 46 Wes) 2Pstledi Rr ab¥

2012/ 038943PCT Bzofiiﬂoésj@g"Lr . blgé B@E(ﬁ %"?ﬁ%r (i) afig sl JE'%”' one

[ (4- ni t r opthensdt rem femlvylla]uaﬂ;e‘i%ﬁtreompletlonTceaammrmeﬂlmasenle@btdlby aldingf conpound
obtai ned fr t ) s added
net a- chﬁor osggp‘?erﬁeg%bﬁ%l pgﬂtéé(g ?tiogl a%ﬁ% fg&f%%lllgglfﬁgJﬁg{ é}??ér PT(;}% amrcga m

t enper at ur evdsdriedbyentnhydouh snalnum Afiphate and nqicettratad, to phtaintal couwde m‘roduetr e was 5
quenched wi_t.h SOdI um. abi sul sol ytjon and t ext I ct ed

di chi or onet'HHHEVASHIE SrT(f%'aW%arqt&yLerﬁ“ vﬁ?ggbi/" 81’“@?1 8?“671 nggsd?lﬂ?‘ﬂtsul phat e
and concentYlaIHe@iOZ(Dg get crude product which vvas purified by preparative TLC
usi ng 10% et hanol 1 n dichloronmethane as eluent to obtain a crude product.
Yield: 6.7 I1gMS: BBENE+12347 (\WAB) Step c: Preparation of ethyl

4- (benzyl oxy) - 2-[ (4-ni trophenyl ) sul fonyl ] but anoate To a sol uti on of
conmpoung olNMRI8Eh mrm)ﬁsﬂgd6§18(l®05@ﬁ{ g) 9C67Qﬁ18s) M98ey).05 (IZIHN;l JN 8.4 Hz),

di et hyl f or mam ar go here were a dedgggt assium

L d
o bonat o (O30 R ol e Fh 287 27 Ba ol s B o O T oo b BB
0.00018 nolgs)7.end7.% (2 i—l5dbﬁ‘9§¥|Hz§t4hl}7| Proqinids), 397530391976 -nobes) . The

reaction mxture was eate and stirred at sane tenperature for
about 4 houdH: mp¥r- 2diPilen)-on, reaction nmixture was diluted by adding
wat er and extracti ng} in ethyl acetate. The orglanl c layer was dried over
anhydr ous sodi urkhg i bwmgéomaur@én@ehﬂm@wdbvé wmathealmyeswm&utm ch was

purified by silica colum using 8% ethyl acetate in hexane as eluent to

get titld conpodrtf- ?%Qh@rqwherwl)a@borqllE@m}phmﬂ)s W‘g}]ﬁ{&ﬂwmﬁr epar ati on of
4- (benzyl oxy) - 2{triflnoremethgpphenyllcathampplh o) bniangiraicd (Gemgound no. 1) 3 sol uti on

of conpound obt gicge 6539@}@@9862*02(2%@.@@)9, 0. 00024 noles) in

t et rahydr of ur an/ nmet hanol was added a solution of |ithium

hydr oxi de (0.01%3- [2%{@-Cblouwbgwl)ﬁgb@yjlammomhe@yl)sekformlj)4 {[{}r8uere2cheth] ni xture
was al | owed to $henyDaarbaneyiioxsivpiencie eeié (Fasrpoupdbun: 1dhe hour. After

conpl etjn, reagidngg sy wg was acidify with sodi um bi sul phite solution
and then extracted in ethyl acetate. The conbi ned organic |ayer was dried
over anhydrous doddrhleigrfmethexyphenybesrbamyllared1@-§ét a crude product

whi ch was puri f icBleraphenyhessheredlpmimoinbenylisulfenyilbutanaiq apach@iompaurg ron 1% onet hane

as el uent 30 togasisgh B8 ANBHILEE)

2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-{[(2-fluorophenyl)
25 carbamoyl]oxy}butanoic acid (Compound no. 19);

LCMS: 535.22 (M+1), 552.28 (M+18)

4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-chlorophenyl)carbonyl]amino}
phenyl)sulfonyl]butanoic acid (Compound no. 20);

LCMS: 552.01 (M+1), 573.14 (M+22)

30 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-{[(3-cyanophenyl)
carbamothioyl]oxy } butanoic acid (Compound no. 21);

LCMS: 564.12 (M+6), 542.24 (M-16)

4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)carbonyl]
amino}phenyl)sulfonyl]butanoic acid (Compound no. 31);




WD 2012/ 038943PCT/ 1B2011/ 054228 41 Yield: 0.040 g LCVs: 402.12 (M23)

NVR- (400 MHz, DMSO-d6) 5: 8.35 - 8.46 (211, d, J= 8.8 Hz), 8.07 - 8.20
(211, d, We2812838%mp, 7.28 - 7.33 (511, m J= 5.6 Hz), 4Pe11gAilp54238 3.80
-3.84 (111, m, 3.45 - 3.51 (411, 5m36 2.05 -2.09 (3H, n), 1.83 (1H, n).
Exanpl e 8: Synthesis of

4- (benzyl oxy) - 2- 1(4-{f (4- met hyl phenyl ) car bonyl ] am no}

phenyl) sul f onyl [ykangk 9 'LFQI)h(Conpound no. 22)JSchene 11, Path E, Formula
30) Step a: Preparation of ethyl

2- [ (4- ani nophenytj[uChlgiephqnylcarbasromipusyd- Kt HAveatkoxypheayldarbonyldbn of et hyl
4- (benzyl oxy) - 2-aizp} phany Optienyllbutapic eeigd (Toupamdae-¢t5);0. 500 10g, 0. 0012
mol es) in ethyl 139g8.a48-0 40+7-) was added stannous chloride (0.829 g,
0. 0036 noles) and stirred at 80C for about 2 hours. After conh)l etion,

reactiom m xtur é*-%E'ﬁmh@waeprbwncaﬂam&%d{(ﬂm%hmmwé&adwgﬂ aMipPn and
then extracted ipherst)sylfonsidutanoke acih€ompgendine. 4@yer was dried over anhydrous
sodi um sul phat e [@hds.cap6s kM at ed under reduced pressure to get desired
conmpound. 15Yi el d: 0.450 Cvs: 378 (Mrl) Step b: Preparation of ethyl

4- (benzyl oxy) - 22¢U4-{[(#-Mathoppiphienyieashonylanomphanysulfonyl]-4-({[4-

am no) phenyl ) sulGrdhptopsthylplay BeatpmoyBokybutenviodcid Giopwavd 19b¢ 8l ned from
Step a {§.500 9’L(§M§):05]7§.2 eg) in 20 dichloronethane (10 nlL) under argon

at nosphere was added %i in (]0.314 , 0.0039 noles) and cooled to 0OC. To
this cool ed sol ki [6H6-RisbloserheoyDsambamenlicssh2d(h {[EhmehpesheyDearbongl] 0. 0014
mol es) sl ow y draspnagipkenyDagfoay!]itaspiceciddGompavmd np.c\8);mi xt ure was quenched by
addi ng water and @%§r#9tighg-3g) di chl oronethane. The organic layer was
washed wi th sodi um bi carbonaté, dried over anhydrous sodi um sul phate and

concentrated 25 ZBA-gEt-Mathpzzphsnydnacionyiiansinonaenypeu fonyldd-¢- si 1 i ca gel

col um Ui ng 109a<kiphenglicartameyiloxyhleutaneic agisl (Epmpeundmg. 4Bt  desi red conpound.

Yield: 0.400 g LGhgps: 9484 Mﬂ])) WO 2012/ 038943PCT/ 1B2011/ 054228 42 Step c:

Preparati on of 4-(benzyloxy)-2- 1(4-{[[ 4- et hyl phenyl ) car bonyl |

ani no} phenyl ) sul¥ WWEW@@&%@WD&W@-( -{[(4-methoxyphenyl)carbonyl]amino} phenyl)
sulfonyl]butanoic acid (Compound no. 50);

LCMS: 491.29 (M-1)

20 4-{[(2,4-Difluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]
amino}phenyl)sulfonyl]butanoic acid (Compound no. 51);

LCMS: 547.22 (M-1)
4-{[(2-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]amino}
phenyl)sulfonyl]butanoic acid (Compound no. 52);

25 LCMS: 529.22 (M-1)
4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]amino}
phenyl)sulfonyl]butanoic acid (Compound no. 53);

LCMS: 529.25 (M-1)
4-{[(5-Chloro-2-methoxyphenyl)carbamoyl]oxy} -2-[(4-{[(4-methoxyphenyl)

30 carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 54);

LCMS: 575.23 (M-2), 577.17 (M)
4-{[(3,4-Dichlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxypheny])
carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 55);
LCMS: 579.14 (M-2), 581.16 (M)

35 4-{[(3,4-Dichlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)
carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 56);

LCMS: 565.06 (M)



To a solution of conpound obtained fromStep b (0.100 g, 0.00020 noles) in
t et rahydr of uran/ nmet hanol (5 nL:5nml) was added a solution of lithium

hydr oxi dewQQo21@@3sg3 5 0. 00030 noles) in water (1 nmi) an@cCIiuBrmeds4sazs r oom
tenperature for about one hour. After37conpletion, reaction m xture was
acidify by addi ng sodi um bi sul phite solution and then extracted in ethyl
acetate. The organic layer was dried over anhydrous sodi um sul phate and

concentrated t 043743([2 4cmﬂdler ﬁ@gg%bmyquy@a@[(@q[(ufmdﬂ@lmnﬁ; eparative TLC

usi ng 10% et hag Ifb@n}buﬁﬁo@w@ ompduad AQ5H). desi red conpound.
10Yi el d: 0. 050 93 (M 95 (MF17) 1H NWR(400 MHz, DWMBO- d6)

5. 10.6 (1H, s)%CM%§331%@Y561)(2H d, J— 8.8 HZ), 7.89 - 7.91 (2H, d, J= 8.0
Hz), 7.76 - 7.78- {([@H?lu(do hlanylﬁ;afbaiﬂb}] ole}-a 4—{[?4 sethl K)hbny@carﬂenyﬂaﬁldd}) 4. 36
SIS i “‘f"ﬁyqf"m ¢ s e fol | ow ng compounds can

, J= = e foll ow ng conmpounds can
be prepared by W%ﬂlﬁés 1)above synthetic route. 4-(Benzyloxy)-2-[(4-{

[ (3-f 1 uor ophahple) T ByameYs bmm&m&%ﬂhﬁﬁ‘%ﬂai&ﬂwlvhm@ﬂm@hla@bﬁhn@ npound no.
23); LCMB: 470. 07 (Ml) 204 (Benzyl oX [(

[ (3- chl or opHe#piPRiay = 2 A APENATHC E a1 id (Conmpound no.
24); LCVS: 486.04 Ml 4- (Benz ony) 2- (4- et hyl henyl)carbonyl

] ami no) phe$f9md’l1eawrlpw¥ %Hércé ltf“(@!‘ifﬂbﬂh{ihm"f“%‘) (3tB1onks: 480 14
(M1) 4-(Benzyl oxy) 2-[(4- [(3-net hoxyphenﬁpcar baonyl ] am np) phenyl)

sul f onyl9 but anoil® #dsefoplesd st grhlopgthiophenoht10453 0989 mpjes) igoo. 97 (M+17)
4- (Benzyl oxmm&oﬁqétﬁal{e[(eemib WP R3S ¥t g&kﬁ%& A Qe pRimenyPeulfonyl ] but anoi
¢ 30acid (Conpoun 27) 'LCMS: "470.0 ng Assay for Matrix Metal | o

Pr ot ei nases?- %\VF@?S) angy %@%@P@@B@H@M@B D4 g/ W@m@es&@ dichloromgfheng/ st andar ds

wer e prepar o re nmade
'h 50% DVBG gB@?Eﬁ%ﬁB ‘%‘go%if??‘i‘?&f%%%ﬂ?‘*’?@8‘“‘%@%‘“’3&8‘2 i j -35,
pH 7.5). 1 @ftcr@bmphéom mpmmdixamjw%dimtedmfy ad@hBwaesandadeattinginvel | s of 96
well plate red fi onc ntratio f nal DVSO 5
conceP\t ?Stat |%§1}ﬂ%rﬁ ﬁ% ot e(gxg@%lgéayﬁr \gé/%&e‘i oY§r @ rouélts?(f/ élg%cfe%:"olnbl nant

MV Ps was asbaleghtrhted eagha eli¢ prodhrt $WBh mas phXiXiddibly silieagtlicolnmmiusing 6% except

the "negati e\{}?yl\é\?eltate in h(exane as %luent

Yield: 139 g

Step b: Preparation of methyl 2-[(4-chlorophenyl)sulfanyl]-4-hydroxybutanoate

20 To a solution of compound obtained from Step a (5.0 g, 0.0219 moles) in N, N’-
dimethylformamide (20ml) and water (5ml) was added sodium hydroxide (1.05 g, 0.0263
moles). The reaction mixture was allowed to stir for about 30 minutes at room
temperature. After 30 minutes, sodium bicarbonate (1.74 g, 0.0208 moles), 18 crown 6
(0.45 g, 0.0017 moles) and methyl iodide (3.68 g, 0.0259 moles) were added to reaction

25  mixture and again stirred for overnight at room temperature. After completion, reaction
mixture was diluted by addition of water and extracting in ethyl acetate. The organic layer
was dried over anhydrous sodium sulphate and concentrated to obtain a crude product
which was purified by silica gel column using 8% ethyl acetate in hexane as eluent to get a

title compound.

30  Yield:3.5¢g



&14 enzynes require prior activation. For this, supplied enzyne was

I ncubated with either APMA, final concentration 1 mM for a tinme period of
1 hour atw®2@20389subati on was done at room tenper at ur e PRSMB20f0D54428T nut es
to 5 mnutes. Reaction was initiated 380 with 10 I.11 of 100 ji M substrate
(ESO01: Aliquots were freshly diluted in TCNB; stock: 2 m\VM and increase in
florescence was nonitored at excitation wavel ength 320 nmfollowed by

em ssi on atgéPS P i , ) £As seepce (RFU) was

cal cul at ed Na NC iar a - The percent

I nhi bi ti on cAtoxppRfrenpl)suNan logte s cal cul ated and IC50 val ues determ ned
using Graph-prism softvvare 15Activities for MW-9 provided |1 C50 val ues
bel ow 10 nanonoiTar-salotien efrcomppund obtained ForStesBEUWEPET) 08Nl I 228 44 W

claim 11. Retffh g&gfﬁ% (‘N) m'i% h‘grtgg{neatmo p?}!;%rvgéf%addedﬁwltlﬁﬂnﬂg @ cenat es,

enanti oners an | astereo Feor armaceut ca baccept abI e
sal ts t hTer d¥032 ywiedasipand, 1-éhjorp4-iRcyS@tabenz802(0.298 i, 0.6019ahdes) el ﬂtmdrfcmond -0-,

_ N;-I’SOZ- §%2d30§1§]agﬁ)o?lgggyeratll}g%%som%&o{)q_%%mwre wg?g%& by~ ﬁg&Ng :

- NHC( S) NH- ,add 0 f) Oatenhret extracting iiis ethfl zedtate oTheaorrganirt lageiwab dtivde@ser dnhgdrdu®?; 111 e

I's - 000NFI R3 .. 12When en R2 is
hydr ogen, CPYRE By?te a?f%lﬂfi‘?{wte i%ic%l’r@?fyw & évﬁﬁp“rﬁ%i hﬁ%ﬁ‘ggen,
hal ogen CI CGEth)sing 16% tih2 addtaté in Heane hé €186 € g lidsirkd cdngpothid. het er oar yl
wherein Cs-Cu aryl, C3-Cacycloal kyl, Cs-Cu 15- heteroaryl is optionally
substi tagt edyidldt e@ng or nore tinmes wth R5; 16Wen le is OCHZR3, then R2 is
C6-Cl2 aryl, C3-C8 cycloal kyl, Cs-Cu heteroaryl;

Step d: Preparation of 4-{[(4-chlorophenyl)carbamoyl]oxy}-2-[(4-chlorophenyl)

sulfanyl]butanoic acid

To a solution of compound obtained from Step ¢ (0.600 g, 0.0014 moles) in
tetrahydrofuran/methanol (5ml:5ml) was added a solution of lithium hydroxide (0.090 g,
15 0.0021 moles) in water (1 mL) and stirred for about one hour at room temperature. After
completion, reaction mixture was acidify with sodium bisulphite solution and then
extracted in ethyl acetate. The organic layer was dried over anhydrous sodium sulphate
and concentrated to get crude product which was purified by preparative TLC using 10%

methanol in dichloromethane as eluent to obtain the desired compound.
20  Yield: 0.100 g
LCMS: 401.23(M+1)

NMR- (400 MHz, DMSO-dj) 5: 9.73 (1H, s), 7.45 - 7.53 (6H, d, J= 8.4 Hz), 7.15 - 7.19
(2H, d, J=8.4 Hz), 4.17 - 430 (2H, m), 3.91 - 3.95 (1H, t, J= 7.2 Hz), 2.15 - 2.24 (1H,
m), 1.97 - 2.06 (1H, m).

25 The following compounds can be prepared by following the above synthetic route.

2-[(4-Chlorophenyl)sulfanyl]-4- {[(4-fluorophenyl)carbamoyl]oxy} butanoic acid
(Compound no. 2);
LCMS: 384.22 (M'+1)

Example 6: Synthesis of 4-{[(4-chlorophenyl)carbamoyl]oxy}-2-[(4-

30  chlorophenyl)sulfonyl]butanoic acid (Compound no. 3) (Scheme 1. Path C, Formula 20)




17R3 is al kyl, al kenyl, alkynyl, C6-Cl12 aryl, C3-C8 cycl oal kyl,

C5-C, 2heteroaryl, C3- 18Cl2 heterocyclyl which is optionally substituted

one or nowewiwxmsv4di th R5; 19le is H, C _sal kyl, C 4al kplCanp2o11/20R8 i s

sel ected from al kyl, al kenyl, allcynyd, cyano, nitro, hal ogen,

hal ogeno-Cl - C6 21al kyl, hal ogeno-C I-Cs al koxy, azido, thiol, alkylthiol,
-(CH2).-012f -C(0)-R, 22-COORf, -NRfRq, -(CH2).-(C( O)NRfR/

CH2) " - NHC( =0
ECll)Z)n OC(CM)ﬁanfce(cg?@woluct?méﬁqiﬁ%lmgéﬁ Qg ;,.Si Nﬂﬁu {wherein RE
and R, are W@%ﬂbﬂﬂnyl]@é?!@&@di 011802, 20500p m@@hm Ohl%qunn d0enyyas

cycl oal kyl aApyd metQ%{;lg o‘B@ﬂbXAzch@itdgb.?ffi' %loydO’l @145?%&@1%(1 at766th ol JaRkgE 0ar i’l

and al | cyl heterocyc ear| mis an integer 0-2
RECTI FI ED SbE@'BU(CRbJIhElHQ A]fper teiyléien, mmﬁnﬁm@a@mam@fhmmmmwzs 45 1 2. A

conmpound. of .
[ (4-Chl (C)gr oplﬁé;%b)}ﬁél gtF’ ?ihrlrttl)%/ a%gf)f/tfac?% "( é“:lélﬂﬁoglregjﬁﬂ nme)og%aln*cz%%f TVBS gﬁim c acid
3( Conpound aver anh)'drou?s?so[i(uél- SGlphate apdlmyérﬁmwﬂftcagsj tudd pfoduct which was purified
[(4f|uoro .ar | }b cid und no 64- {

[ (4- Chl or ogﬁ' } 4F Egﬁ%‘f‘% 8@%}“‘6— np lﬁﬁ’(‘,’ﬁb&“@%@ﬁ% ‘%?'éel??'iocﬁ%ﬁlef%‘{ﬁ anoi ¢ aci d
7( Conmpound datmpodnd. 82-[ (4- Chl or ophenyl ) sul fony1] - 4-{
[ (4-fl uorophenyl)carbanoyl ] oxy}butanoic acid 9(Conpound no. 4); 102-[(4-{
[ (4- Chl or ophiery b.pe@g bonyl | am no} phenyl) sulfanyl] -4-{ [(4-fluorophenyl
l1lcar banoyl ] oxy} but anoi ¢ acid (Conpound no. 5);

10 LCMS: 432.12 (M), 434 (M+2), 449.17 (M+18)

NMR-(400 MHz, DMSO-ds) 8: 9.79 (1H, s), 7.73 - 7.82 (2H, d, J = 8.8 Hz), 7.60 - 7.63

(2H, d, J=8.8 Hz), 7.44 - 7.46 (2H, d, J= 8.8 Hz), 7.29 - 7.31 (2H, d, /= 8.8 Hz), 4.07 -
4.19 (1H, m), 3.97 - 4.03 (1H, m), 3.75 - 3.76 (1H, m), 2.03 - 2.10 (2H, m).

The following compounds can be prepared by following the above synthetic route.

15 2-[(4-Chlorophenyl)sulfonyl]-4-{[(4-fluorophenyl)carbamoyl]joxy} butanoic acid
(Compound no. 4);
LCMS: 416.13 (M+1)
Example 7: Synthesis of 4-(benzyloxy)-2-[(4-nitrophenyl)sulfonyl]butanoic acid
(Compound no. 28 (Scheme II, Path D, Formula 27)

20  Step a: Synthesis of ethyl [(4-nitrophenyl)sulfanyl]acetate

To an ice-cooled solution of p-nitro thiophenol (5 g, 0.0322 moles) in
dichloromethane (50 mL) under argon atmosphere were added triethylamine (9.7 g,
0.0967 moles) and a solution of ethyl bromoacetate (6.4 g, 0.0387 moles) drop wise. The
reaction mixture was allowed to stir for about 5 hours at room temperature. After

25  completion, reaction mixture was diluted with water and extracted in dichloromethane.
The organic layer was dried over sodium sulphate and concentrated to get a crude product.
The crude product obtained was purified by silica gel column using 10% ethyl acetate in

hexane as eluent.
Yield: 6.5 g

30  LCMS: 242 (M+1)



122-[(4-{ [(4-Chl orophenyl)carbonyl]am no}phenyl)sul fanyl]-4-({

[ 2-fluoro-5- 13(trifluoronethyl)phenyl]carbanoyl } oxy) butanoic acid

( Conpoundwoan128)3894342- [ (4- { PCT/IB2011/054228

[ (4- Chl or ophenyl ) car bonyl ] am no} phenydsul f any1]-4-{ [(3, 5-

15di met hoxyphenyl') car bamoyl ] oxy} but anoi ¢ aci d (Corrpound no. 7); 1624(4- {
[ (4- Chl or ophenyl )car bonyl ] am noI phenyl ) sul fany1] - [ (5-fluoro-2-nethyl

17ph I 8 182-[ (4-
[(2 aroz 83’* nyl ) %%1‘5 am lﬂﬁ"ﬂ“%@@@“ﬂﬁ%ﬁ@&f {) [(2-fl Lf)r o{ phenyl)

19car banoyl ] ox Yirbuﬁ ﬁ:@%b&e@&jlﬂloﬁ@@ﬁ%ﬂ% Qtﬁam@& fron? @f’e fa 1{6 g, 0.0269 moles)
[ (3-Chl or o- 4- net hoxé%yh gl acar banmoyl] oxy} - chforop enyl’)
W

21car bony| Jimehlereforn § addgd mptatc hmpgrba@zou: 3(0(9(1 &lﬂatmﬁ@desl@l)d 222-[ (4-{
4- Chl

e ey LA A Pl Aoy

[ (3-Chl 6r omhemym \lmh ey npabiy)lphi@-splated ard(tdencixirastebin divhloyaustiropy | |

e BT LIRS R by s sy

27am nol ph @mdu}ctswlhélawgd puhﬁb(alﬂpplepmivd TLCosp@UO% méthanbBin; dlchloromethane

282-[(4- 4- Chl en car hon am no} phenypsul fanyl ] - 4-
[ (3- Ezglanf)E) @‘F‘}t?‘?&gﬂpﬁé RT Wtﬂ)!(y} but <}aﬁ0| cygm d (an%)oung no. 14);

302 [ (4-{ b{t‘ié %h%or ophenyl) car bonyl ] am no} phenypsul f ony11-4-{
[(4-f1 uoro ﬂy £31car banoyl ] oxy} but anoi ¢ aci d ( Conpound no. 15);

322- [( [Igﬁg Eﬁnyl ) car bonyl ] am no} phenypsul fonyl11-4-({ [2-fl uoro-5-
33(tri f %ﬁf%‘ﬁ yl ] car banoyl } oxy) but anoi ¢ aci d (Conpound no. 16);
342-[ (4- 4- I h f - 4-

[ (5- Huoi o[ CQJH§ aq'gg%%ﬁ B%W%%ﬁ%“b%&éﬁi% E‘gi{’é}%&n‘{?ﬂ&und no. 17);
364- { [(3-Chl 3% solnﬁono rﬂ&? lo)o? 1ne8?rrcr>omy gtlpog( é/()} 5002g, BBOlS{m«ngs% inN, N>-

dimethylformamide (5 mL) under argon atmosphere were added potassium carbonate
(0.745 g, 0.0054 moles), tetrabutylammonium iodide (0.067 g, 0.00018 moles) and O-

15  benzyl ethyl bromide (0.550 g, 0.0027 moles). The reaction mixture was heated to 50° C
and stirred at same temperature for about 4 hours. After completion, reaction mixture was
diluted by adding water and extracting in ethyl acetate. The organic layer was dried over
anhydrous sodium sulphate and concentrated to get a crude product which was purified by

silica gel column using 8% ethyl acetate in hexane as eluent to get title compound.
20  Yield: 0450 g

LCMS: 408 (M+1)

Step d: Preparation of 4-(benzyloxy)-2-[(4-nitrophenyl)sulfonyl]butanoic acid

To a solution of compound obtained from Step ¢ (0.100 g, 0.00024 moles) in
tetrahydrofuran/methanol (5 mL:5 mL) was added a solution of lithium hydroxide (0.015
25 g, 0.00036 moles) in water (1 mL). The reaction mixture was allowed to stir at room
temperature for about one hour. After completion, reaction mixture was acidify with
sodium bisulphite solution and then extracted in ethyl acetate. The combined organic
layer was dried over anhydrous sodium sulphate and concentrated to get a crude product
which was purified by preparative TLC using 10% methanol in dichloromethane as eluent

30 to get title compound.



37chl or ophenyl ) car bonyl ] am no} phenyl ) sul f onyl Thut anoi ¢ aci d ( Conpound no.
18); 382-[(4- { [(4-Chlorophenyl)carbonyl] am no} phenyl) sulfonyl] -4- {
[ (2- 39f IworopssyaB) car banmoyl ] oxy} but anoi ¢ aci d ( ConpoulrdTnB2011/634228 WO
2012/ 038943PCT/ 1B2011/ 054228 46 404- 41

[ (3- Chl or ophenyl ) car banoyl ] oxy}-2-[(4-{ [(4-chl orophenyl)carbonyl ]

41am no} phenypsul fonyl | but anoi ¢ acid (Conpound no. 20); 4224(4- {

[ (4- Chl or ophgayd.04ay bonyl ] ami no} phenypsul fonyl1-4- { [(3 -
43cyanophenyl ) car barmt hi oyl ] oxy} but anoi ¢ acid (Conpound no. 21);

444- (Benzyli@ag: 432[1Q(1M+§2[ (4- met hyl phenyl ) car bonyl ] am no}
phenypsul f onyl Thut anoi ¢ 45aci d (Conpound no. 22;) 464-(Benzyl oxy)-2-[(4- {

3- f ]
o, 23) °r22‘*}q‘3é en ba‘ygfg‘q‘l’%fmm’(@ﬁ”h Jeny by isanaispo47ac, ¢ gGpmpoun

| o
[ (3-chlor oﬂﬁén?&/ls)-c i'(lym] APl (s o), .80y B B (tthmoi T4%19%8]1 GHH, Conpound
24) = 5 2 4- et hyl phenyl bonyl
Bﬁenyp)sgl fgﬁ]} '?gﬂt g%gjw@ig%@}](’@'%ouﬁd %op (23?3/ )?32 (()ggn]zy??xg;)}Z [(4- {
(3 - et hoyg A xspbadoarigh PIaTY naRaiich SRR AR Rl d
( Conpound |0x f— - (2-rruorophenyt ) car bonyl |
am no} ph : 4 Baa

564- ( Benzyl oxy) 2- [(4 n|t rophenypsul fonyl ] but anoi ¢ acid (Conpound no. 28);

S74- { [ (2-SkparRrppaenation ekatlod 2e((4-aminophenyDsyl{okyl]{4-(benzyloxy)butanoate
[ (4- met hyl phenyl ) car bonyl] am no} 58phenyl ) sul f anyl | but anoi ¢ acid (Conpound
no. 29); To a solution of ethyl 4-(benzyloxy)-2-[(4-nitrophenyl)sulfonyl]butanoate (0.500

10 g, 0.0012 moles) in ethyl acetate (10 mL) was added stannous chloride (0.829 g, 0.0036

moles) and stirred at 80°C for about 2 hours. After completion, reaction mixture was
quenched by adding sodium bicarbonate solution and then extracted in ethyl acetate. The
organic layer was dried over anhydrous sodium sulphate and concentrated under reduced

pressure to get desired compound.
15 Yield:0.450 g
LCMS: 378 (M+1)

Step b: Preparation of ethyl 4-(benzyloxy)-2-[(4-{[(4-methylphenyl)carbonyl]

amino}phenyl)sulfonyl|butanoate

To a solution of compound obtained from Step a (0.500 g, 0.0013 moles) in
20  dichloromethane (10 mL) under argon atmosphere was added pyridine (0.314 g, 0.0039
moles) and cooled to 0°C. To this cooled solution was added 4-methylbenzoy! chloride
(0.220 g, 0.0014 moles) slowly drop wise. After completion, reaction mixture was
quenched by adding water and extracting in dichloromethane. The organic layer was
washed with sodium bicarbonate, dried over anhydrous sodium sulphate and concentrated
25  to get crude product which was purified by silica gel column using 10% ethyl acetate in

hexane as eluent to get desired compound.
Yield: 0.400 g

LCMS: 348 (M+1)



594- { [(3-Fluorophenyl)carbanmoyl]oxy } -2-[(4- { [(4-nethyl phenyl)carbonyl
60am no} phenyl ) sul f anyl Thut anoi ¢ acid (Conpound no. 30); 614- {

[ (3- Fl uorwpheryisysar banoyl ] oxy} -2-[(4- { [ (4-nethyl phemrgir)iB2mbosagts
62am no} phenypsul f onyl | but anoi ¢ aci d 2Conpound no. 31); 634- {

[ (4- Chl or ophenyl ) car banoyl | oxy} -2-[(4-{ [(4-nmethoxyphenyl)carbonyl ]
64am no} phenyl ) sul f anyl Thut anoi ¢ acid (Conpound no. 32); 654- {

[ (4- Et hyl p@@&y VRN {srda( car bonyl ]
66am no} phenylé) ?spﬁlé)éagnyl Tﬁﬂutégﬁ%zly}:&g%lﬁi@ @3 e hh&%@g%) }%72 [ (4-

[ (4- Met hoxwpn@ﬁthnyé)s!i&wl]putammapdpheny| )sul fanyl] -44 { [4-
68(trifluoronethyl)phenyl]car bam) | }oxy) but anoi c acid Corrpound no. 34);
694- { [(2, 6-Di éppeelat wpe weqlﬁml}Stepzb (0190 g 0.0Q020 mrelaspiy pheny| )

70car bonyl nﬁﬂ% 221 ( 4-
[ (Zak/efﬂgxllgﬁhg&%@ car bonyl ?Q%Lmblﬁ %‘%ﬁd/%%ﬁyany?i - g'ﬂq?&?)(“gg?e%%ﬁlphggyl ){
72car bafoy|0}92%] malkegrinvetead IdLthDdrspmcdm rorm teBPPraturSidr §bout one hour. After

S oy prSEU L) SALRATRNMACH Mgt e g BAGBABGRA bt

74am no} pheny su noi C aC|

754-[(tert e&n&@ddomehg]rmylﬁiax §The @rghrfid tayér ds4irinadven antydeiny sodiem dphate]

76am no} phenypsul f an ITh 0i C _aci npoupd, no. 0
(2l B 1 a0 e s R progRy phic ppuied Bipraiehiss i anbe jo%
78car bonyl ]Maﬂ@]}mh&ﬁwdr&ﬂﬂaﬁlaﬂyélﬂéhum&d@ﬁédkoﬁ@@ﬁfﬂpund no. 39); WO
2012/ 038943PCT/ 1B2011/ 054228 47 794- { [(2-Fl uorophenyl)carbanoyl ] oxyl
-24(4- 1o [ (elart.080xy phenyl ) car bonyl ] 80am no} phenyGsul f anyl | but anoi c acid
(Conpound no. 40);

LCMS: 467.93 (M), 484.95 (M+17)

"H NMR(400 MHz, DMSO-dy) 8: 10.6 (1H, s), 7.98 - 8.00 (2H, d, J = 8.8 Hz), 7.89 - 7.91
(2H, d, J=8.0Hz), 7.76 - 7.78 (2H, d, J= 8.4 Hz), 7.24 - 7.35 (7TH, d. J= 8.0 Hz), 4.36
(2H, s), 3.77 (1H, m), 3.46 - 3.49 (1H, m), 2.38 (3H, s), 1.99 - 2.01 (2H, t, /= 6.8 Hz),
15 1.21-1.22 (3H, t, J= 4.0Hz).
The following compounds can be prepared by following the above synthetic route.
4-(Benzyloxy)-2-[(4-{[(3- ﬂuorophenyl)carbonyl]ammo}phenyl)sulfonyl]butano1c
acid (Compound no. 23);
LCMS: 470.07 (M-1)

20 4-(Benzyloxy)-2-[(4-{[(3-chlorophenyl)carbonyl]amino} phenyl)sulfonyl]butanoic
acid (Compound no. 24);

LCMS: 486.04 (M-1)

4-(Benzyloxy)-2-[(4-{[(4-ethylphenyl)carbonylJamino} phenyl)sulfonyl]butanoic
acid (Compound no. 25);

25 LCMS: 480.14 (M-1)

4-(Benzyloxy)-2-[(4-{[(3-methoxyphenyl)carbonyl]Jamino} phenyl)
sulfonyl]butanoic acid (Compound no. 26);

LCMS: 483.98 (M), 500.97 (M+17)

4-(Benzyloxy)-2-[(4-{[(2-fluorophenyl)carbonyl]amino} phenyl)sulfonyl]butanoic
30 acid (Compound no. 27)

LCMS: 470.07 (M-1)
Assay for Matrix Metallo Proteinases (MMPs)



814- { [(3-Fluorophenyl)carbanoyl]oxyl -24(4- { [(4-nmethoxyphenyl)carbonyl ]
82am no} phenyl ) sul fanyl ] butanoic acid (Conpound no. 41); 834- {

[ (3, 4- D cwbanpizensyl ) car banoyl | oxyl -24(4- { [ (4- et hoxyphanyi)/054228

84car bonyl ] am no} phenyl ) sul f anyl ] but a430i ¢ aci d (Conpound no. 42); 854- {

[ (3, 4-Dichl orophenyl ) carbanoyl Joxy} -2-[(4- { [(4-nethyl phenyl)carbonyl ]
86am no} phenyl ) sul fanyl | butanoi ¢ acid (Conpound no. 43); 874- f
[(2,4-Difluor oplhew&tmﬁfdawﬁrm@a} stoa(11(04m1\4‘) irl fo%%TEMSYi aﬁlh%ﬂwsbqlféﬁ{ bony! ]

88am no} phenyl ) sul f anyl | but anoi ¢ aci d npound

[ (4- Chlor oéﬂ‘éW&Wé@ﬂwﬁﬁyiq%WSQﬁQ% T{C @DM%%y aﬁéambmw]
[ (4 hyl phagy PTEAIRRS B ao! BTk B RPaasafor fOlB i daachic |
92am no} phewilpsfificfvarlyildtd ot smhievectha désited foatpancantration oISTE (HBP2DMBO f

4- Vet h l. bonyl ' h | f - 4-
B os FBRERAS SR LERR AT DI Sobbl it Sisamattes )
954- f [ (2:Pedbh Gl ©200100SY0d ?ﬂfegéﬁﬁ)ﬁh]{tﬂﬁ Exce%ﬁél“negat{v@ &eﬂ@tmﬂhﬁ nyl)
96car bonyl ] am nophenyl)} “sul butanoic acid (Conpound no. 485 9724(4-

[ (4- Met hoxydHengpmes afrqupmc}ratmlmplp hEan iy, supplieh grizyma wap {ngubated with

ggﬁz Pglfhgﬁg;%g{nﬁgg‘%gﬁg%ﬁ( ?f F 3(% deté?g%rg &f%car@gallgﬁbatiodloam no}
F?;ﬂzl ) sul m.yd%debutcmmbmpasm& (é@;ﬁ(‘i@(ﬁ(frémziniz?te? EﬁB%rZinilfé?.ﬁR;a‘c';on wasI initiated
102car EBnyl"*j“érh ﬂﬂi}%t@d@ﬁé‘&ﬁéﬁﬁ)ﬁ%t ts WS %esbbcr}jr&elﬁﬁaﬁﬁ ﬁﬁﬂ %‘gﬁ)“ 21034-

[ (2- FI uor opdMyahld)iedéRa Mnordseenéd waszé()rﬁtoréda{téfcltﬁﬁémé%léhgﬂmd AR foIRweEl] an no}
104phenyl ) sul Tonyl ] but anoi ¢c_aci d ¢ ith{coun
ML

[ ( 3- FI uor ophé&mssipe arhamsyior 8539 re[asmmrﬂétqsmwﬁ@@ M)a& sl eytaisd for

positive, negative and NCE/standard wells. The percent inhibition compared to controls

was calculated and ICso values determined using Graph-prism software.

15 Activities for MMP-9 provided ICs values below 10 nanomolar-10 micromolar.



106am no} phenyl ) sul fonyl ] but anoi ¢ acid (Conpound no. 53); 1074- f

[ (5-Chl or o- 2- net hoxyphenyl ) car banmoyl ] oxy} -2-[(4-{ [(4-nethoxyphenyl)
108car borwyD2arwvased4phenyl ) sul f onyl ] but anoi ¢ aci d ( ConpoumlrdTnB20154342281094- {
[ (3, 4-Di chl orophenyl ) car banoyl ] oxy}-24(4-{ [ (4-net hoxyphenyl)

110car bonyl ] am no} phenyl ) sul f onyl ] but anoi ¢ aci d (Conpound no. 55); 1114-1
[ (3, 4-Di chl orophenyl ) carbanmoyl] oxy} -2-[(4- { [(4-nethyl phenyl)

112car bonyl ] am no} phenypsul f onyl ] but anoi ¢ aci d (Conpound no. 56); 1134- {

[ (2, 4-Di fluorophenyl)carbanoyl ] oxy} -2-[(4- { [(4-nmethyl phenyl)

114car bonyl ] am no} phenyl ) sul f onyl ] but anoi ¢ acid (Conpound no. 57); 1154- {
[ (2- Fluor ophenyl) car banoyll oxy} -2-[(4-{ [(4-methylphenyl)

116car bonyl ] @I henypsul fonyl | but anoi ¢ acid (Conpound no. 58);

1172- ({44(4- For ophenyl ) car banoyl | phenyl } sul fanyl)-4-{ [(2-

118f | uor opheny! ) carbapmivd drg¥mulaut anoi ¢ aci d (Conpound no. 59); WO

2012/ 038943PCT/ 182011/ 054228 48 1192- (14-[(4- Chl orophenyl) car banmoyl ] phenyl |
sul fanyl) 4-{ [(4-ethyl phenyl) 12 bam)y(l;b%)wl but anoi ¢ acid (Conmpound no.

60 R2—|1

1212- (14-[(4-Cnl orophenyl) carba )/L%/La\%o 4- (1] 4- (propan- 2-yl ) phe
nyl ] 122cag banoyl | oxy) but anoi ¢ aci oun no

1232- (14-[(4- Chl or ophenyl ) car banoyl ] phenyl } sul fanyl) 4- {[ (4- met hoxyphenyl)
124car bam)i/f I oxyI but anoi ¢ acid (CONIFGU?\!T!’ Flo 62) ;

ggﬁe'g ﬁsl L enycl 3d0“§rr%em‘ I%n%%%ﬁm?éﬁ%? & rSd %'&gﬁgg%ﬁéﬁ‘“%@)

1272- ( 14- [ § 4-Cepeblopliehgreofcehetsinnoy | | phenyl | sul fanyl) - 4-{ [(S:f | uor ophenyl)

6 X is S, SO or SO;y;
7 L'is selected from bond, -O-, -S-, -SO, -SO,, -CH,, -NR*, -NHCO(CH),-,
-(CH;),CONH-, -NHCONH-, -SO,NH-, -NHSQ»-, -NHCO{(0)-, -O-(CHy)y,

9 -(CH;),-O-, -OC(O)NH-, -C(S)NH-, -NHC(S), -NHC(S)NH-, -COO- wherein n is
10 zero or an integer between 1 and 2;
1 R! is -OCONHR?, OCSNHR?, OCH;R?;
12 When R' is OCONHR® or OCSNHR? then R? is hydrogen, Ci-Csalkyl, hydroxyl,
13 C;-Csalkoxy, cyano, nitro, halogen, halogeno C,-Cgalkyl, C¢-Cy; aryl, Cs-
14 Cgcycloalkyl, Cs-C heteroaryl wherein Ce-C;3 aryl, C3-Cscycloalkyl, Cs-Ci
15 ~ heteroaryl is optionally substituted with one or more times with R’;
16 When R' is OCH;R?, then R*is C-C)2 aryl, C3-C cycloalkyl, C¢-C,2 heteroaryl;
17 R’ is alkyl, alkenyl, alkynyl, Cs-Cy2 aryl, C3-Cg cycloalkyl, Cs-Cy, heteroaryl, Cs-
18 C2 heterocyclyl which is optionally substituted one or more times with R’;
19 R*is H, Cysalkyl, Cj.alkylaryl;
20 RS is selected from alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cg
21 alkyl, halogeno-C,-Cg alkoxy, azido, thiol, alkylthiol, -(CH,),-OR¢ -C(=O)-R;,
22 -COORg, -NRRg, -(CH;),-C(=0)NRR, -(CH2),-NHC(=0)-R¢, -(CHy),- O-
23 C(=0)»NRR,, (CH2)n NHC(=O)NRR, -(CH,),-O-C(=0)- R;, -(CH;),-NH-C(=0)-
24 R¢ or -(CH2)aS(=0)n-NRR 4 {wherein R¢ and R, are independently selected from
25 hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl,
26 alkylheteroaryl and alkylheterocyclyl, n is as define earlier and m is an integer 0-2}.

RECTIFIED SHEET (RULE 91) ISA/EP



128car banoyl | oxyl but anoi ¢ acid (Conpound no. 64);

1292- (14-[ (4- Chl or ophenyCQcar banoyl | phenyl | sul fanyl)-4-{[ (4- et hyl phenyl)
130car bamw9l2pmogsdaat anoi ¢ aci d ( Conpound no. 65); PCT/IB2011/054228

1312- (14-[ (4- Chl or ophenyl ) car banoyl | ptéenyl | sul fanyl1)-4-(1[4-(trifl uoronethy
| ) 132phenyl ] car banoyl | oxy) but anoi ¢ acid (Conpound no. 66);

1332 (14-1(4- ChIorophenbearbanDyI]phenylI sul fanyl)-4-{

[ (2, 4-di fI or op gqp@pp xyl butanoi ¢ acid (Conpound no. 67);
1352- (14-[(4-Ch %?% ]gﬁéﬁfcar aﬁ%@%ﬁ %enyllsulfanyo 4-{[ (4-fl uorophenyl)

136carb nDyI]ox 0
1372- ( 1? ({4 Chy Tb% e%ﬂ grbgrgg)m%&g chloqg%hen 1 ulfa yl]blllt?xbmc acid
138di chl orop hen ar banoy1’] oxy Ibutan0|c aC|d (Conpound no. 69

1394-[ (tert - But%[(de@lb@rnlﬂwmw far@A](M[({ ﬂuorobhenylmm@nyblvl)]@@{ﬁbamw qc1d140pheny|}
sul f anyb) but ano{t@mgoiet fcC@hpound no. 70)

e ST AL i
1432- (1 [(4-Ch RAESRE L banpy ! ] pheny! 1 sul fany1)-4- [ (pent yl car banoyl )

1440xy] But anoi CZ-i[i(ér@llQIinpmll)ﬁnthmd] -4-1H3-fluorophenyl)carbamoyl]oxy} butanoic acid
1454- 1] 03- ChIordhmamwhdmaﬁhannyl]oxy} 2- (14 [ (4-chl or ophenyl)

1474 [ (ut i LS?EQM@Q“W %ﬁ%ﬂiﬁ?‘% B R T phamheny

sulfanyl)butan0|c acl

1492- (13- [ ( 4- Chzwe@ﬂe@;lbx)opmnbbmdnmmmng}plhwl)mfapm-44{I{ZEﬂh@rcf-ﬁuor ophenyl )
1500arﬁénny|]oxQﬁﬂwﬁandhﬁhﬂwmdkéﬁmnmﬂpnﬁﬁmumoﬁEwﬂ(Cmnmnmdno6)

15820 LU ST rcn A R TR R b ML s (4 ot 1 preny)

152car qgrmyl J ox ypcfllegyl carb tfold ac1d( I’npound no. 7);

16 2-[(4-¢ [(4-Chlorophenyl)carbonyl]ammo} phenyl)sulfanyl]-4-{[(5-fluoro-2-methyl

17 phenyl)carbamoyl]oxy} butanoic acid (Compound no. 8);

18 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-{[(2-fluoro phenyl)

19 carbamoyl]oxy} butanoic acid (Compound no. 9);

20 4-{[(3-Chloro-4-methoxyphenyl)carbamoyl]oxy} -2-[(4-{[(4-chlorophenyl)

21 carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 10);

22 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-{[(3-

23 ethoxyphenyl)carbamoyl]oxy}butanoic acid (Compound no. 11);

24 4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-chlorophenyl)carbonyl]

25 amino} phenyl)sulfanyl]butanoic acid (Compound no. 12);

26 4-{[(4-Chlorophenyl)carbamothioyl]oxy}-2-[ (4-{[(4-chlorophenyl)carbonyl]

27 amino}phenyl)sulfanyl]butanoic acid (Compound no. 13);

28 2-[(4-{[(4-Chlorophenyl)carbonylJamino} phenyl)sulfanyl]-4- {[(3-cyanophenyl)

29 carbamothioyl]oxy}butanoic acid (Compound no. 14);

30 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-{[(4-fluorophenyl)

31 carbamoyl]oxy }butanoic acid (Compound no. 15);

32 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-({[2-fluoro-5-

33 (trifluoromethyl)phenyl]carbamoyl} oxy)butanoic acid (Compound no. 16);

34 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-{[(5-fluoro-2-methyl
35 phenyl)carbamoyl]oxy} butanoic acid (Compound no. 17);

36 4-{[(3-Chloro-4-methoxyphenyl)carbamoyl]oxy}-2-[(4-{[(4-

37 chlorophenyl)carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 18);

38 2-[(4-{[(4-Chlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-{[ (2-

39 fluorophenyl)carbamoyl]oxy } butanoic acid (Compound no. 19);



1532- (14-[ (4- Chl or ophenyl ) car banoyl ] phenyl | sul fonyl)-4-{ [(2-nethyl phenyl)
154car banoyl j oxyl but anoi ¢ acid (Conpound no. 77);

1552- ( 14-WwO2enizeq4ephenyl ) car banoyl | phenyl | sul f onyl) - 4PCT[I821 vei4b3d phenyl )
156car banmoyl ] oxyl but anoi ¢ aci d (Conpoténd no. 78);

1572- (14-[ (4- Chl or ophenyl ) car banoyl ] phenyl |

sul fonyl)-4-(1[4-(trifluoronethyl) 158phenyl]carbanoyl | oxy) but anoic acid

( Compognd no. 79)(3C1‘ﬂ9 R %E DX 4Q§1% ﬁerﬂ%cérﬁ&%](
(o ayen oroonglhl sy LIS ey

1612- (4%- [ (4- LI tr&hlor mamy@awbgny]lmmpl}enxloﬁuffgmmm{ t(4-
162f | u ophenyIC)’%m)P Sﬁlr amoftioy foamiutangig jacid (Compranddo.?d); 81

)
i 223 , gg 0 L E)g h S]ﬂ %%(W%'lh%?gﬁé%?ngﬂ%ﬁﬂﬁ%ﬁén d)sﬁlf&ngfgblﬁﬁnoic
t

1654-[(tert- But car ({4-[ (4-chl orophenyl) car bam)yl ] 166phenyl}
sul f on44 ) but an QBelej(yQ @ﬂﬂp (#nfuarepheg@)carbonyl]amino} phenyl)sulfonyl]butanoic
1672- (44-[ ( 4- dab@r(@pmw)lca?ﬁb,armyl ] phenyl }

| f 4- Co d
sul gpugl) . 9{2[ 0 @?4 'zﬁﬁg o rg)@@ﬁggaﬁ@ﬁ%dﬂ@ﬁé}lstbanﬁhﬂ]@@angw( mpoun
sul fony1l) - 4- [(penty B anoy 1700oxyl but anoi ¢ acid (Conpound no. 85);

1714- 30 [ ( 3- Chl4(Bsphideny) )Zdéﬂr{{%ﬁwlpmw})car@nylﬂaﬂmm}@h@ml)@r Rdbwanpicar banoy| |
172pheblyl } sul fagidy(Cympowndaioc25aci d ( Conpound no.

ol e TR

54 4-(Benzyloxy)-2-[(4-{[(2-fluorophenyl)carbonyl]amino} phenyl)sulfonyl]butanoic
55 acid (Compound no. 27)

56 4-(Benzyloxy)-2-[(4-nitrophenyl)sulfonyl]butanoic acid (Compound no. 28);

57 4-{[(2-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)carbonyl]amino}
58 phenyl)sulfanyl]butanoic acid (Compound no. 29);

59 4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)carbonyl]

60 amino}phenyl)sulfanyl]butanoic acid (Compound no. 30);

61 4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)carbonyl]

62 amino } phenyl)sulfonyl]butanoic acid (Compound no. 31);

63 4-{[(4-Chlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]

64 amino} phenyl)sulfanyl]butanoic acid (Compound no. 32);

65 4-{[(4-Ethylphenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]

66 amino}phenyl)sulfanyl]butanoic acid (Compound no. 33);

67 2-[(4-{[(4-Methoxyphenyl)carbonylJamino} phenyl)sulfanyl]-4-({[4-

68 (trifluoromethyl)phenyl]carbamoyl} oxy)butanoic acid (Compound no. 34);

69 4-{[(2,6-Dichlorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)

70 carbonyl]amino}phenyl)sulfanyl]butanoic acid (Compound no. 35);

71 2-[(4-{[(4-Methoxyphenyl)carbonyl]amino} phenyl)sulfanyl]-4-{[(2-methylphenyl)
72 carbamoyl]oxy} butanoic acid (Compound no. 36);

73 4-{[(4-Methoxyphenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]

74 amino } phenyl)sulfanyl]butanoic acid (Compound no. 37);

75 4-[(tert-Butylcarbamoyl)oxy]-2-[(4-{[(4-methoxyphenyl)carbonyl]

76 amino} phenyl)sulfanyl]butanoic acid (Compound no. 38);

77 4-{[(2,4-Difluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxypheny])

78 carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 39);



1752-[ (4-{[ (2- Fl uor ophenyl ) car bonyl ] am no} phenypsul fany11-4-({[4-(trifluoro
nmet hyl ) 176phenyl ] car banoyl } oxy) but anoi ¢ acid (Conpound no. 88);

1772-[ (4-WD(drssmBsophenyl ) car bonyl ] am no} phenyl ) sul f anptTAB201{/054428
178(trifl uoronethyl)phenyl]carbanoyl }47oxy) but anoi ¢ aci d (Conpound no. 89);
1792-[(4-{ [(2, 6-D net hoxyphenyl ) car bonyl ] am no} phenypsul fany1l-4-({ [4-
180(trifl uoronethyl )phenyl ] carbanoyl } oxy) butanoi ¢ acid (Conmpound no. 90);

1812- ly ggé%
182(t§i9f4l Lé%c O{E%ngfg%ﬂ{ @% %mo i %’gy }[t()ffeih &gﬁa&%éﬁpound no. 91);
1832-[(4-{ [(2 sulfanyll 4-({ [4

184(t r81f | uor omét{lﬁ@l—lﬁlpthepmmflh;arblamnmw}'}»%{l%([(l&mthoxmcmyl)(CEDbmptbhnd no. 92)
1852- [&24 { [(2aﬁuﬂwm3epmsu!ihr)>¢]buﬂamyaqmc@qmou ¢} sul fanyll 4-({ [4-
186(trgafl t d 93
187(2 E ?OE?;"%{T QEQEBYJ GRI jght t_gg:&;%h& gs gﬁsti]n 4n?{ [42
188(trifl uor omst R IPSI ao(% angi’c act (’Corrpound no. 94);
1892- [8§4-{[ (3, 4-{l[I3c4%Dmhbmlvhmyﬂ))wrhamn}¢ki}aM(He(I@mﬁWﬂw}/cha@mYH 4-({ [4-
190(t r8d | uor onmnin;d}plpdnglbsplfhxmwbanmyhc}lmmmumm d3pcid (Conpound no. 95);
1912-[ -1 [ (44EHoKy % ALRRINA BRI IO ﬁ@%{'ﬂlﬁ adf L[4
s e R A e R 1 oo

sul f angfl) - 4- ({[MH(%@hlbﬂophﬂnph@twnyﬂoyl]dmfﬁqW[(]Hnwtrhmynpiyeh)}l)oavbpyﬁht anoic acid
( Conpond no. no}fb]%ﬂl—)s[u(fén;{l]bﬁl(aﬁolda@d(xtrbmpompdlmmyﬂS) car bonyl ] am no}

ggs%l SELT?”Z&. 'éc“g }%‘Zﬁ O%ﬁjfijn aCI%é%ﬁ%@?ﬁ%@ﬁ%ﬁ%l/omzw 50

ammo mpound no
93 2-[(4-{[(4-Methoxyphenyl)carbonyl]amino } phenyl)sulfonyl]-4-({[4-
94 (trifluoromethyl)phenyljcarbamoyl} oxy)butanoic acid (Compound no. 47);
95 4-{[(2,6-Dichlorophenyl)carbamoyl]oxy }-2-[(4- {[(4-methoxyphenyl)
96 carbonyllaminophenyl)} sulfonyl]butanoic acid (Compound no. 48);
97 2-[(4-{[(4-Methoxyphenyl)carbonyl]amino}phenyl)sulfonyl]-4-{[(2-
98 methylphenyl)carbamoyl]oxy}butanoic acid (Compound no. 49);
99 4-[(tert-Butylcarbamoyl)oxy]-2-[(4-{[(4-methoxyphenyl)carbonyl]
100 amino } phenyl)sulfonyl]butanoic acid (Compound no. 50);
101 4-{[(2,4-Difluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl])
102 carbonyl]amino }phenyl)sulfonyl]butanoic acid (Compound no. 51);
103 4-{[(2-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]amino}
104 phenyl)sulfonyl]butanoic acid (Compound no. 52);
105 4-{[(3-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)carbonyl]
106 amino } phenyl)sulfonyl]butanoic acid (Compound no. 53);
107 4-{[(5-Chloro-2-methoxyphenyl)carbamoyl]oxy}-2-[(4-{[(4-methoxyphenyl)
108 carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 54);
109 4-{[(3,4-Dichlorophenyl)carbamoyljoxy}-2-[(4-{[(4-methoxyphenyl)
110 carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 55);
111 4-{[(3,4-Dichlorophenyl)carbamoyljoxy} -2-[(4-{[(4-methylphenyl)
112 carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 56);
113 4-{[(2,4-Difluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)
114 carbonyl]amino}phenyl)sulfonyl]butanoic acid (Compound no. 57);
115 4-{[(2-Fluorophenyl)carbamoyl]oxy}-2-[(4-{[(4-methylphenyl)
116 carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 58);
117 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(2-

118 fluorophenyl)carbamoyl]oxy} butanoic acid (Compound no. 59);



13. A pharnmaceutical conposition conprising a therapeutically effective
anmount of 2 one or nore of conpound of Fornmula | according to clainms 1 and
2, toget wo wizdss@pe or 3nore pharnmaceutical ly accept ablpeTanzoli/e34228
excipient or diluents. 1 4. A conpound8according to any one of clainms 1-2,
for use in the treatnment or 2 prophylaxis of an aninmal or a human suffering
froman inflammatory or allergic disease. 15. A conpound according to claim

et or R R
3psor| a5| S, uI nmon ar s &(F nary farrmat I on, acute respiratory
di str&¥s 4syndﬂdrﬁ%[(4153ﬂ@dmwnyliqa@amnﬂ[lnhuepleUh'@ny@eré{l[%-(pr@anﬁﬂ)pﬂlmyl

at her 88cl er osi sarbamgylxy)butaeoic acid KEdmsmndhe.féd);at i on associ ated with
rereclip o LR P S e TSR, € I
corrprl SI ng one or o y} P[a a(I:1 |ve ngredl ents sel ect ed from 3a)

ant i - 128 | ammat @F(&*é(éﬁﬁhl@ppl@nﬁmarhamnyléphmyl}sulfnml:}‘bl{HI- selected from (i) the
4nonsiZfr oi dal  amthylphehyrarbamoyljoxy Hernsicprid ¢€omopaand dd.d3@f enac, propi oni ¢

aci ds f enama nase/ Cat hepsin
6i nhi llp;sor S, (72:3(?4 (%}lﬁ‘irg) h%ﬂ b??g&]ﬁ% Eﬁ"l%%?ﬁz (?%&W“lﬁ%
71 i poxygenase i nh| ceprore ahit agoni st s, (iii) Cox- 2

i nhi bi2%rs, 8( |2\7(){41[J(t4lﬁﬂorhﬁh%nylbﬂarﬂarmplﬂmenﬂ}mhlf@m)l)-éi m[(meﬁlquihnnyl) i nhi bitors;
9b) amhid hypertemmeylMEMOisebidctCedpdumdnb(65) t he ACE inhibitors,

ol ot n 12 &% G gﬁ%' %Jaéb%mo @&en ?suﬁfs -ﬁgﬁz; Pn0aBREy (1) e

angl 0] sin |l tan andesart an,
i rbesart an, vaI By }%ﬁe rag%“é??l% 11% 1ockers and (iv) calcium

channé33 bl ocker2s({4- 1(54€£)hlq>m1ﬂwnml$cmmanmyﬂphcayl$@ﬂhm)é) -4-¢[(24tdifthotapbenyl)
cycl ospbrine, aadbbdygjpxyHetand atidi€ompiundxated); and anti i nflammatory

corti st eroi ds, ¢4 4. Chiorophenylycarbamoyljphenyl}sulfanyl)-4-{[(4-fluorophenyl)

136 carbamoyl]oxy}butanoic acid (Compound no. 68);

137 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(2,6-

138 dichlorophenyl)carbamoyl]oxy}butanoic acid (Compound no. 69);

139 4-[(tert-Butylcarbamoyl)oxy]-2-({4-[(4-chlorophenyl)carbamoyl]

140 phenyl}sulfanyl)butanoic acid (Compound no. 70);

141 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfanyl)-4-{[(3,4-

142 dichlorophenyl)carbamoyl]oxy}butanoic acid (Compound no. 71);

143 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl}sulfanyl)-4-[(pentylcarbamoyl)
144 oxy]butanoic acid (Compound no. 72);

145 4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-({4-[(4-chlorophenyl)

146 carbamoyl]phenyl}sulfanyl)butanoic acid (Compound no. 73);

147 4-[(Butylcarbamoyl)oxy]-2-({4-[(4-chlorophenyl)carbamoyl]

148 phenyl} sulfanyl)butanoic acid (Compound no. 74);

149 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl}sulfonyl)-4-{[(2-flucrophenyl)
150 carbamoyl]oxy}butanoic acid (Compound no. 75);

151 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(4-ethylphenyl)
152 carbamoyl]oxy } butanoic acid (Compound no. 76);

153 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(2-methylphenyl)
154 carbamoyl]oxy } butanoic acid (Compound no. 77);

155 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(4-methylphenyl)
156 carbamoyl]oxy} butanoic acid (Compound no. 78);

157 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-({[4-(trifluoromethyl)

158 phenyl]carbamoyl}oxy)butanoic acid (Compound no. 79);



1 7. A process for preparing a conmpound of Formula 9 (Fornmula | when LI is
-CONH, 2 Xis SO and RI is OC(Z)NHR3) conprising: 3a) reacting a conmpound
of For mulwo201wa3ke4al pha bronol actone to gi ve a 4conpounacofiBfar/nibzs 3; WO
2012/ 038943PCT/ 1B2011/ 054228 51 SH 5 4Fornul a 2Fornmula 3 7b) reacting a
conmpound of Forrmula 3 (where Y is COOH) with a conpound of 8Fornula 3' to
gi ve a conpound of Formula 4, 9R2NH20 10Fornula 3'Formula 4 11lc)

coupl iipg a cowmounq(mhl&@pm(@caélbam NpiengsmeEAsiagifor mul a 4° to give a
12compennd of ReNwBpheml)carbartfoylfdRy nbR bl (@orfipduad fb!!89);5 d) reacting a

conpound of Forrmula 5 with a conpound of Forpula 6 to give a conmpound of
P Zq}f{4-[(4-Chlorophenyl)carrrll))amoyl]phenyl} sulfonyl)-4-{[(4- 9 P

Forrmula 7, el
162 fluorophenyl)carbamoyl]oxy} butanoic acid (Compound no. 81);
163 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-{[(2,6-
164 dichlorophenyl)carbamoyl]oxy} butanoic acid (Compound no. 82);
165 4-[(tert-Butylcarbamoyl)oxy]-2-({4-[(4-chlorophenyl)carbamoyl]
166 phenyl}sulfonyl)butanoic acid (Compound no. 83);
167 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl}sulfonyl)-4-{[(3,4-dichlorophenyl)
168 carbamoyl]oxy }butanoic acid (Compound no. 84);
169 2-({4-[(4-Chlorophenyl)carbamoyl]phenyl} sulfonyl)-4-[(pentylcarbamoyl)
170 oxy]butanoic acid (Compound no. 85);
171 4-{[(3-Chlorophenyl)carbamoyl]oxy}-2-({4-[(4-chlorophenyl)carbamoyl]
172 phenyl} sulfonyl)butanoic acid (Compound no. 86);
173 4-[(Butylcarbamoyl)oxy]-2-({4-[(4-chlorophenyl)carbamoyl]phenyl}
174 sulfonyl)butanoic acid (Compound no. 87);
175 2-[(4-{[(2-Fluorophenyl)carbonyl]amino } phenyl)sulfanyl]-4-({[4-(trifluoromethyl)
176 phenyl]carbamoyl} oxy)butanoic acid (Compound no. 88);
177 2-[(4-{[(4-Chlorophenyl)carbonyl]amino}phenyl)sulfanyl]-4-({[4-
178 (trifluoromethyl)phenyl]carbamoyl} oxy)butanoic acid (Compound no. 89);
179 2-[(4-{[(2,6-Dimethoxyphenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
180 (trifluoromethyl)phenyl]carbamoyl} oxy)butanoic acid (Compound no. 90);
181 2-({4-[(Cyclopropylcarbonyl)amino]phenyl} sulfanyl)-4-({[4-
182 (trifluoromethyl)phenylcarbamoyl} Joxy)butanoic acid (Compound no. 91);
183 2-[(4-{[(2-Methylphenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
184 (trifluoromethyl)phenyljcarbamoyl} oxy)butanoic acid (Compound no. 92);
185 2-[(4-{[(2-Ethoxyphenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
186 (trifluoromethyl)phenyl]carbamoyl} oxy)butanoic acid (Compound no. 93);
187 2-[(4-{[(2,3-Difluorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
188 (trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 94);
189 2-[(4-{[(3,4-Dichlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
190 (trifluoromethyl)phenyljcarbamoyl } oxy)butanoic acid (Compound no. 95);
191 2-[(4-{[(4-Ethoxyphenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-
192 (trifluoromethyl)phenyl]carbamoyl} oxy)butanoic acid (Compound no. 96);
193 2-({4-[(Cyclohexylcarbonyl)amino]phenyl} sulfanyl)-4-( {[4-(trifluoromethyl)
194 phenyl]carbamoyl}oxy)butanoic acid (Compound no. 97);
195 2-[(4-{[(2,4-Dichlorophenyl)carbonyl]amino} phenyl)sulfanyl]-4-({[4-

196 (trifluoromethyl)phenyl]carbamoyl}oxy)butanoic acid (Compound no. 98).



R2.,)k RI 00 RBN=C=Z Fornula 6Fornula 7 e) hydrolyzing a conpound of
Formula 7 to give a conpound of Formula 8;, WO 2012/ 038943PCT/ 1B2011/ 054228
52 For mwe 2814038®3i di zi ng a conmpound of Formula 8 to gipce/rR20a0nfe2end of
Formul a 9; 27R2 is hydrogen, G -Ceal kyl, hydroxyl, G -C6al koxy, cyano,
nitro, hal ogen, 28hal ogeno Cl-C6al kyl, C6-Cl2 aryl, C3-C8cycloal kyl, C5-C12
het eroaryl wherein 29C6-Cl2 aryl, C3-C8cycl oal kyl, C6-Cl2 heteroaryl is

opt onel 1y, su0t byl D958 Gl b TBRMhD R S BInt or 21 k1
32C3-C2 h eqne oty of tompaeund nﬁF&;nu@dtrscdrdmg tndclsume 1and Pogether wish ong oth R5; 33R5

Is sel fr aJk nitro, hal ogen, hal ogeno-
3401 08 al ISF pﬁﬁ]‘ﬁ%%éﬁﬁ‘%m%ly%i&%ﬁe c ¥X Soieniol diens™ © Lkt hi of

BERE) Sﬁ%& o PR B wcznse o2 ‘f%é!%% TSP g,

- ( CH2) - O izfptY)axiskff an animal or a human suffering from an 1nﬂammatory or allergic disease.

-

1 5. A compound according to claim 4, wherein the inflammatory disease or allergic
2 disease is asthma, rheumatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic arthritis,
3 psoriasis, pulmonary fibrosis, pulmonary inflammation, acute respiratory distress
4  syndrome, perodontitis, multiple sclerosis, gingivitis, atherosclerosis, dry eye, neointimal
5  proliferation associated with restenosis and ischemic heart failure, stroke, renal disease or
6  tumor metastasis.
1 6. A pharmaceutical composition according to claim 3, further comprising one or
2 more of additional active ingredients selected from:
3 a) anti-inflammatory agents, experimental or commercial, selected from (i) the
4 nonsteroidal anti-inflammatory agents piroxicam, diclofenac, propionic acids,
5 fenamates, pyrazolones, salicylates, PDE-4/p38 MAP Kinase/Cathepsin
6 inhibitors, (ii) leukotrienes LTC4/LTD4/LTE4/LTB4-Inhibitors, 5-
7 lipoxygenase inhibitor and PAF-receptor antagonists, (iii) Cox-2 inhibitors,
8 (iv) other MMP inhibitors, and (v) interleukin-I inhibitors;
9 b) antihypertensive agents, selected from (i) the ACE inhibitors, enalapril,
10 lisinopril, valsartan, telmisartan and quinapril, (ii) the angiotensin II receptor
11 antagonists and agonists, losartan, candesartan, irbesartan, valsartan, and
12 eprosartan, (iii) B-blockers, and (iv) calcium channel blockers.
13 ¢) immunosuppressive agents selected from, cyclosporine, azathioprine and
14 methotrexate, and anti inflammatory corticosteroids.
1 7. A process for preparing a compound of Formula 9 (Formula I when L' is~-CONH-,
2 Xis SO, and R' is OC(Z)NHR?) comprising;
3 a)  reacting a compound of Formula 2 with alpha bromolactone to give a

4 compound of Formula 3;



37(CH2)n-NH-C(=0) -Rf or -(CH2), S(=0) m NR1Rg {wherein Rf and Rl are

38i ndependently sel ected from hydrogen, al kyl, al kenyl, cycloal kyl aryl,
39het er oawgl2o12dmss@Bocycl yl , al kyl aryl, al kyl het eroaryl &ou/1B2011/054228

al kyl heterocyclyl); 40n is zero or arslinteger between 1 and 2 41mis an
integer 0-2; 42R is alkyl, ally!, benzyl, t-butyl, SI lyl;

2012/ 038943PCT/ 1B2011/ 054228 53 43Hal is F, d, Br, I; and 44Z is0 S 1
8. A process for preparing a conpound of Fornula 16 ormula | when L1 is -
2 NHCO-, X is S and Rl is OC(Z) NHR3), FormJIa2 ormula | when L1 is
bond, Xis 3 S2 and RL is 'e R3) conpri peduci ng a conmpound of
Forrrula3(vx/nereYis NO2 |veacorrpo la 10; 2N

Forrmul & 3Forrmula 10 b) co pI ing a conmpound ‘of Forrml a 10 with a conmpound of
Formul g 11 to give a conpounpg,. gfi, Formula 12; Fprpul.a 12

7 b) reacting a compound of Formula 3 (where Y is COOH) with a compound of
8 Formula 3’ to give a compound of Formula 4;
S jSX o
N
R H
9 R2NH, o
10 Formula 3’ Formula 4
11 ¢) coupling a compound of Formula 4 with a compound of Formula 4’ to give a
12 compound of Formula 5;
o)
R2 S -R'
\ 0
H’ N
13 R'-Hal o) OH
14 Formula 4’ Formula 5
15 d) reacting a compound of Formula 5 with a compound of Formula 6 to give a
16 compound of Formula 7;
p ﬁ
R3/
17 R3N=C=Z I\{
18 ~ Formula 6 Formula 7
19 e) hydrolyzing a compound of Formula 7 to give a compound of Formula 8;

20



c) reacting a conpound of Formula 12 with a conmpound of Fornula 4' to give
a conpound of Fornula 13; R2 NR -Hal Fornmula 4'Forrmula 13 d) coupling a
conpound WO 2pwased4a 13 with a conpound of Fornula 6 to gcvaBzicoswpzsund of
Formula 14; WD 2012/ 038943PCT/ 1B201152054228 54 0 1R3N=C=Z 2Fornmul a
6Formul a 14 3e) hydrolyzing a conpound of Formula 14 to give a conpound of
Formula 15; 0 4 5Formul a 15 6f) oxidizing a conpound of Fornula 15 to
give a conpound of Formula 16; 9 OYoH o0z R3-dN

2
R S\ on
u-N
0 0

=z
R3-N
21 H
22 Formula 8
23 f)  oxidizing a compound of Formula 8 to give a compound of Formula 9;
Q0 O
el
™y
0] O)'=z
RN
24 H
25 Formula 9
26 wherein,
27 R%is hydrogen, C;-Csalkyl, hydroxyl, C;-Csalkoxy, cyano, nitro, halogen,
28 halogeno C;-Cealkyl, Cs-C;; aryl, Cs5-Cgcycloalkyl, Cs-C,, heteroaryl wherein
29 C6-Ci2 aryl, C;5-Cgeycloalkyl, Cs-Ci, heteroaryl is optionally substituted with
30 one or more times with R>;
31 R’is alkyl, alkenyl, alkynyl, C¢-C;; aryl, C3-Cg cycloalkyl, Cs-Ci; heteroaryl,
32 C3-Ci2heterocyclyl optionally substituted one or more times with R’;
33 R is selected from alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-
34 C;-Cs alkyl, halogeno-C,-Cs alkoxy, azido, thiol, alkylthiol, -(CH),-OR;, -
35 C(=0)-Rg -COORy, -NRR, (CH2)p-C(=O)NRRg, -(CH,),-NHC(=O)-Rg,
36 -(CHz)p- O-C(=0)-NR{Rg, (CHz)n NHC(FO)NRRg, -(CHz)n-0-C(=0)- R, -
37 (CH2)p-NH-C(=0)-R¢ or (CH;),S(=O)m-NRR, {wherein Rrand Rqare
38 independently selected from hydrogen, alkyl, alkenyl, cycloalkyl aryl,
39 heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and alkylheterocyclyl};
40 n is zero or an integer between 1 and 2;
41 m is an integer 0-2;

42 R’ is alkyl, allyl, benzyl, t-butyl, silyl;



7 8Formula 16 9or 10g) reacting a conpound of Fornula 3 (wherein Y is Hal)
with a conpound of 11Fornula 4'; R -Hal Forrmula 3Fornmula 4' to give a
conpound wO 2bvassd4a 17; WD 2012/ 038943PCT/ 1B2011/ 054228C5ABD1R154028 Hal
160H 17Formul a 17 18h) coupling a com@ound of Fornula 17 with a conmpound of
Formula 6 to give a 19conpound of Fornmula 18; Hal 20R3N-Z 21Formul a

6Formul a 18 22i) hydrol yzi ng a conpound of Fornula 18 to give a conpound of

For mul a4319; O HalisF, Cl, Br, I; and
44 Zis O, S.

1 8. A process for preparing a compound of Formula 16 (Formula I when L'is—
2 NHCO-, X is SO, and R' is OC(Z)NHR?), Formula 20 (Formula I when L' is bond, X is
3 SO, and R'is OC(Z)NHR?) comprising:

4 a) reducing a compound of Formula 3 (where Y is NO;,) to give a compound of
5 Formula 10;
0

oT o0
6 Y H,N
7 Formula 3 Formula 10
8 b)  coupling a compound of Formula 10 with a compound of Formula 11 to give
9 a compound of Formula 12;

0 Rz/‘oig@/s%o

r2A
10 U
11 Formula 11 Formula 12
12 c) reacting a compound of Formula 12 with a compound of Formula 4’ to give a
13 compound of Formula 13;
0
s A _r
LI
R2 g

14 R'-Hal OH
15 Formula 4’ Formula 13
16 d) coupling a compound of Formula 13 with a compound of Formula 6 to give a

17 compound of Formula 14;



23 24 25j) O R3-"N 26 27Fornul a 20 28wherein, 29R3 is al kyl, al kenyl,

al kynyl, C6-Cl2 aryl, C3-C8cycloal kyl, C5-Cl2heteroaryl,

30C3- C12hwoeneongsddpl optional ly substituted one or norePCTMBH1IWNIR28R5; 31R2
i s hydrogen, G -C6al kyl, hydroxyl, Cis4C6al koxy, cyano, nitro, hal ogen,

32hal ogeno Ci - Co6al kyl, C6-Cl12 aryl, C3-C8cycloal kyl, C5-Cl2 heteroaryl, WO
2012/ 038943PCT/ 1B2011/ 054228 56 33wherein C6-Cl2 aryl, C3-C8cycl oal kyl,

C6- Cl2 heteroaryl is optionally 34substi tuted with gne or nore tinmes with

R5; 35R5 is selected fromal kyl, alkenyl, alkynylg aﬁo nitro, hal ogen,
hal ogeno- 36Cl-C6 al kyl, hal ogeno-Cl-C6 aIOk z d® thiol, alkylthiol,
-(CH2)n-ORt - 37C(0)-Rf, -COORf, -NRquRz =0) NR/ Rq,
-(CH2) n- NHC(=0) - Rf, 38- (CHZ) n- 0-Ce---0)- NRAq, 2 n NHC(=0) NRAct ,
-(CH2)n-O C(=0)- Rf, - 39(CH2)n-NH C(=0)-Rf or -(CH2)=5( 0)|n NR/Rq
{wherein Rf and Rgeach 49| ndegendent ly represent I{;y{lﬂr\ogen al kyl , al kenyl ,
cycl oal kil aryl, hetero&f
2 Formula 6 Formula 14
3 e) hydrolyzing a compound of Formula 14 to give a compound of Formula 15;
0]
2
R N
H 0
Z
RN
H
5 Formula 15
6 f)  oxidizing a compound of Formula 15 to give a compound of Formula 16;
Q
0 O/S OH
¢
R?)LE
6)
=7z
R-N
H
8 Formula 16
9 or
10 g) reacting a compound of Formula 3 (wherein Y is Hal) with a compound of
11 Formula 4°;

o

12 Y R'-Hal
13 Formula 3 Formula 4’
14 to give a compound of Formula 17;

15



41het erocycl yl,

Br, 1; 45Woi2e12m8894de, al kyl oxy, aryloxy; 46R is al kyl, paifrhpioii/banmyl|
t-butyl, silyl; and 47Z is 0, S. 19. Asprocess for preparing conpounds of
Formula 27 (Formula | when |I.: is bond, X2 is SO2, RZis N2 and le is
-0Bn) and 30 (Formula | when |.: is -NHCO X is SO2 and le 3is -0Bn)

al kyl aryl, al kyl heteroaryl and al kyl heterocyclyl}; 42n is
zero or an integer between 1 and 2; 43mis an integer 0-2; 44Hal is F, d

conprising: 4a) reacting a conpound of Forgula 21 with a conpound of

Fornul a 22 to give a conpound oingul 23, R 0 Fornula 23 10b)
oxi di zing a conpound of Fornula 23 ﬂi:glve ® conmpound of Formul a 24;
2012/ 038943PCT/ 1B2011/ 054228 Hal
16 OH
17 Formula 17
18 h) coupling a compound of Formula 17 with a compound of Formula 6 to give a
19 compound of Formula 18;
O
jonta
Hal \<L
O>'=Z
20 R3N=C=Z R3/NH
21 Formula 6 Formula 18
22 i)  hydrolyzing a compound of Formula 18 to give a compound of Formula 19;
0]
o
Hal \<(
O>I=Z
rR:-N
23 H
24 Formula 19
25 j)  oxidizing a compound of Formula 19 to give a compound of Formula 20;
d
fsue
Hal
O>=Z
rR>-N
26 H
27 Formula 20
28 wherein,
29 R3is alkyl, alkenyl, alkynyl, C¢-C2 aryl, C5-Cs cycloalkyl, Cs-C,2 heteroaryl,
30 C3-C1; heterocyclyl optionally substituted one or more times with R>;
31 R%is hydrogen, C;-Csalkyl, hydroxyl, C;-Csalkoxy, cyano, nitro, halogen,
32 halogeno C;-Cealkyl, Cs-C;2 aryl, C5-Cgcycloalkyl, Cs-C;; heteroaryl,

)



58 290Bn 30Fornul a 30 31wherein, 32R2 is hydrogen, G -GC6al kyl, hydroxyl,
C - Coal koxy, cyano, nitro, hal ogen, 33hal ogeno G - C6al kyl, C6-Cl2 aryl,

C3- C8cyclwal2k12038%@3- C12 het eroaryl wherein 34C6- Cl2 arylpCT@B20C803ac20al kyl ,
C6-Cl2 heteroaryl is optionally substistuted with 350ne or nore tinmes with
R5; 36R5 is selected fromal kyl, al kenyl, al kynyl, cyano, nitro, hal ogen,
hal ogeno- 37C -C6 al kyl, hal ogeno-Cl-C6 al koxy, azido, thiol, alkylthiol,

- Go) BN o) - o T ihGT R e hU R, &qfe?ﬂ%e%%@ﬁ%m -
- (CH2) B40- C( =0) -  Rfsubstitute @it pme duishoBt tays With BE - (CH2) nS(=0) | , , - NR' R

{wherein Rf and Rq each 41i ndependently represent hydrogen, al kyl, al kenyl,
cycl oal®yl aryl, heRieisseleopd, fronp hlisylealbeny lakynyladykiyd, anty¢,,habzg¢<yh¢lege@poaryl and

al kyl h rocyclyl 4 0 n 2 44m|san
i nt )ége(r%%g 2, y45yHa% (|: éﬁ:alf(%fa?%rgno-{zl-é %l}ff)xys%%[ Rl?émﬁ(gﬁégﬂ g‘;ﬂ rar yI oxy; 47Bn
is benzn ; and 48R CF9)-RE kQOORaINRLR,, -(0ERYYIGFOINIRY, )(CH2§'|N}KE(—O)'RQ

38 -(CHy)n- O-C(=0)-NRRg, (CHz)s NHC(FO)NRR,, (CH2)n-0-C(=0)- R -
39 (CH),-NH-C(=0)-R¢ or -(CH3),S(=O)m-NRR, {whereinRrand Rqeach
40 independently represent hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl,
41 heterocyclyl, alkylaryl, alkylheteroaryl and alkylheterocyclyl};
42 n is zero or an integer between 1 and 2;
43 m is an integer 0-2;
44 HalisF, Cl, Br, I;
45 U is halide, alkyloxy, aryloxy;
46 R’ is alkyl, allyl, benzyl, #-butyl, silyl; and
47 ZisO,S.
1 9. A process for preparing compounds of Formula 27 (Formula I when L' is bond, X

2 is SOy R?*is NO, and R! is -OBn) and 30 (Formula I when L' is -NHCO, X is SO, and R’

3 is-OBn) comprising:

4 a) reacting a compound of Formula 21 with a compound of Formula 22
o {
s OZN Hal \)J\ OR!
6 Formula 21 Formula 22
7 to give a compound of Formula 23;
Os\ﬁ oR’
o O,N
9 Formula 23

10 b) oxidizing a compound of Formula 23 to give a compound of Formula 24;



11
12

13
14

15
16

17

18
19

20

21

22
23

24
25

26
27

28

WO 2012/038943 PCT/IB2011/054228

d)

or

g

57

Q0 0
S A ok
O

O,N
Formula 24

coupling a compound of Formula 24 with a compound of Formula 25 to give

a compound of Formula 26;

S X
ISLIG
O,N
OBn

Formula 25 Formula 26

Bno’\Hal

hydrolyzing a compound of Formula 26 to give a compound of Formula 27;

0O O
S
o
O,N
OBn

Formula 27

reducing a compound of Formula 26 to give a compound of Formula 28;

Q 0 0
S 'Rl » S ‘Rl
Lo e Lece
O,N HN
OBn OBn

Formula 26 Formula 28
reacting a compound of Formula 28 with a compound of Formula 11 to give

a compound of Formula 29;

0 O

S R
g OB

2 Ry

R2” ‘U H OBn

Formula 11 Formula 29

hydrolyzing a compound of Formula 29 to give a compound of Formula 30;



29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

WO 2012/038943 PCT/IB2011/054228
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0O O
g JIBC
RZ)LN
H OBn
Formula 30

wherein,
R%is hydrogen, C,-Csalkyl, hydroxyl, C;-Csalkoxy, cyano, nitro, halogen,
halogeno C,-Cealkyl, Cs-C; aryl, C3-Cscycloalkyl, Cs-Ci2 heteroaryl wherein
Cs-C2 aryl, C5-Cgcycloalkyl, Cg-C,2 heteroaryl is optionally substituted with
one or more times with R>;
R’ is selected from alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-
C,-Cs alkyl, halogeno-C,-Cs alkoxy, azido, thiol, alkylthiol, (CH2)s-ORs, -
C(=0)-Ry, -COOR;, -NRR,, -(CH)y-C(=O)NRR, {CH2),-NHC(=O)-R,
-(CHp)p- O-C(=0)-NRR, (CHy), NHC(=O)NR{R,, -(CH2)-O-C(=O)- Ry; -
(CH2)p-NH-C(=0)-R or (CH2)nS(=O)n-NR{R, {whereinR¢and Ry each
independently represent hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl,
heterocyclyl, alkylaryl, alkylheteroaryl and alkylheterocyclyl};
n is zero or an integer between 1 and 2;
m is an integer 0-2;
HalisF, Cl, Br, I;
U is halide, alkyloxy, aryloxy;
Bn is benzyl; and
R’ is alkyl, allyl, benzyl, -butyl, silyl.



