1 MATRI X METALLOPROTEI NASE | NHI BI TORS Field of the Invention The
present invention relates to nethyl sulfonam des and N-fornam des

deri vati we 2arb3sm4pr ocesses for their syntheses. The i meenB2onoskmo
relates to 5 pharnmacol ogi cal conpositions containing these derivatives and
met hods of treating asthma, rheumatoid arthritis, COPD, rhinitis,
osteoarthritis, psoriatic arthritis, psoriasis, pulnonary fibrosis,

pul nonary inflammation, acute respiratory distress syndrone, perodontitis,
mul tiple sclerosis, gingivitis, atherosclerosis, dry eye, neointinma
proliferation which |eads to restenosis and ischem c heart failure, stroke,
renal disease, 10 tunor netastasis, and other inflanmatory disorders
characterized by over expression and over activation of a matrix

nmet al | opr ot ei nase usi ng the conmpounds. Background of the Invention

Met al | opr ot ei nases ( MWPs) are a naturally occurring su erfanlly of
prot ei nases (enzynes) qgﬂﬁiﬁ@NAsﬂQN EQ §n1|y i s composed of
at | east 26 nenbers 15 of 2|nc cont enzymes produced by many cel
types and sharing structural andfﬁﬂﬂgﬂh%g%iiﬁ%atures Based on structural
and functional cgnsiderations rotelng}fgkpave beegyﬁJaSS| ied into
different famli 1%%81§HBWHWF eSO ML sitiopgmidgs and §-Toppaides s get i ng, 15,

p. 1-20 (Zoaa%muaﬂdn¢b@ne@xﬂﬁﬂﬁkuﬁﬁﬂmx@.T&nﬁw@ﬁ&&ﬁ&%ﬁh&umh as col | agenases
(MWP- 1, -8 elatlnases & / ]F’and - 3 dnetallofelastases
(MVP-12) a“f{?ﬁ“ jsal COBPRAENE fontadinipg thesedenyafiyes dnd gthods ot dsesting o' i | v i ns
(MVP-7 and asdiiha, risumatdRl dythiifis COMNPrhindtis, ostédanmdlis; phdjiat@nchishesdasas such as
TNF-convertl enz¥ %TﬁCE anqlACE tallgprotel ases are believed
to be i rrporP n‘?r?‘n B‘%’% Sirgre AR g reige eo e BN dtkss: SHP8°yve renpdel i ng,
such as, aipw@&mdhﬁGﬁﬁ@&w&EﬁhﬁM@ﬂ;ﬁngem&b&mﬁami¢wb9ﬂ&mﬁﬂhmﬂtIOn and uterine
renDdelllng d i Ny n ation e na cal func i.on of 25MWPs i s
o cat al yoaPEHE PR TRUBIAOP OOARE T Pan T s e Or S a Gl (RTrGr matrix by
t heir ahlbl i tymdr mefaytdsﬁ@laiy(mhetaﬂﬂammptﬁp@ﬂ@mél&rﬁbferﬂzddﬂa@m@e@&pmtdmand Apar t

fromtheir role in. de radin nect.i ve tissue, are involved in the
hecTvar on BRI HOEEH e AR P GR B GSE W RELENaReby | nduci ng. M
activation. They are also |nvohv d Nt nt hesi s of TNF-al pha which
is inplicated in nany pathologrcgﬁgg%n@ﬂﬁ?éﬁglL—Z MVP- 9 whi ch

bel ongs to the

i nfl ammatory di glg[rtgﬁdrpg(ﬁ?g?%%) ? s?ﬁﬁlraqig%géu%{ﬁneg&%?fa{n y%P Ses The
conﬁentratlénawﬁ%hﬁfMGmhmstmaemﬂseﬁbﬂmgﬂﬁmdymnmnea?éOfnhﬂm§éa&mﬁm§|ke

ast hma, i.nt nar r ry distress
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i nport ant becladGE0¢D), dntl $lopiyr] FABS, 3%, pdg@ﬂé?@) tSIhvéa adpcg@setnama (MMPebﬁfbonent s of
e et ACChAEN S pTRLLLX (B8Pl 88 R ARLLK (el CHDRE RAREases and

cyt oki nes. S secr I'n ne macr'ophages, osteoclasts
whi ch aré e@dMPyl4 ndudéed!iby 24 yndki) me@rﬂaﬂds @FdM7rand 26b, otremelenig (MIMRrs a r ol e

in various phyglof 99! Gal m%H%FQQ@P%H%ﬁ*&%&aﬁ%%&&éﬁ&ﬁgAﬁﬁan&%CE?'50 known as

macr ophage el astase ‘or ast ase ssed 1n activated

macr ophages and ﬁ@éll@?&&né“sg@é’f@béﬁévéﬁ% Bem ke nTIS ach s@a{se PRELeRNages

fromsnokers as well "as in foam cel In atheroggﬁg tic lesions. MwP-12
knockout 15 th#bmfévwmddeé@g,ﬁa@ea%mw dtsme%@v@ly@ip%ﬂﬁﬁlomﬁe@ubgm ficant

enphysems, s icung Q{ehhenlgmb&élu{g%ﬁn% lﬂerggﬂ?ron M¥R: RajofBbRELARREh 092 kD
type 1V coIIagenase) I's one
MMPs is to catalyze the breakdown of connectlve 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.



MW famly that is released as a proenzyne and subsequently activated via a
prot ease cascade in vivo. Over-expression or over-activation of an MW, or
an i nbal avoeotrat3ssen an MVP 20and a natural, (i.e., endegEnBd)/ps42%ssue
inhibitor of a matrix metal |l oproteinase (TIMP) has been linked to a

pat hogenesi s of di seases characterized by the breakdown of connective
tissue or extracellular matrix. I nhibition of the activity of one or
nore MWPs may be of benefit in treatnment of various inflammtory, autoi mmue
and al |l ergic diseases, such as, inflammtion of the joint, 25 inflanmation
of the @ tract, inflammtion of the skin, collagen renodeling, wound
heal i ng di sorders, etc. The design and therapeutic application of MW

i nhi bitors have reveal ed that the requiyenent of a nolecule to be an
effective inhibitor of MW class of enzynes is a functional group, (e.g.,
carboxylic acid,pinds Quamivelo Itglﬂfargeﬁﬁa{apméﬂﬁé%,lalay@a%mr@olpfncﬁl%lzel ating to
the active site Zn2 ion (Wittaker et al., em Rev., 99; p. 2735-76
(1999),. 3infigmgnjossdisedes b (S3EY anbmy prkihewnagdd aehyitis U ThsreRseNtion8d aci d

and their hydipxam tecRdyGridib inéRhdMR Sis@Scs TRE bdiimdTRk&d dar R Rnas e
i nhibitors. WO 00/ 06561 di scloses tricyclic sul fonam des conpounds as

matri x net afiPops OPE) pdidtgespirpory distggsepndrogae (AREPGng Puchipricphygecive

N-sul phopy! ,elhRRPQiseas@ DN BecAL (ﬁitglﬁwo&e\égiﬂ: Xtﬁﬁ?r}lﬁﬁffi-@ﬁas%%ﬂ i x _
5net al | oprotease 1 nhibitors. WO 2004/ 113279 di scloses substituted glycine
deri vat i vesimplisaediin thgie repedstling gf thapirsgyratdliyesdbagptic Bilampptonidisrishune

di sorders a§mﬂ%§&k&e%ﬁﬁ%é&%&@ﬁ&!Mﬁﬁﬁ9hﬁﬁbmkéfﬁﬁmphsmm§%§@%£ af@s been
carried out into the identification of inhibitors t%at are selective, e.g.,

for a few obeepns ofarebdliptospadate kg digration ahsaipBRtSH therppsirasgddargwatiseasi vi ty
woul d 10avoidj ROTE Ritiva oS8 pRieS bid 3SRl Al e -MstberbBdhinBiddophildf MVPs

that are not involved 1 n the pathogenesis of the disease being treated.
Fur t her ,10us &2giPplipgese 0steoriasit: ixpechpngrapiHingrcedpysexikinetiandegi th dacdindifl st rati on

of a |ower gEPUNGIAH vERs pBIoRslcRranfi Phthd1b Bl pRB&ssQf di sease than woul d
otherwi se be required, and after admnistration, partitioned in vivo anong

mul tiple MWPs. SuMB-17 bisé Rk af BRcrdShaddlethstiss b Béth1RR1aOhscais bpr@tedanount  of
conmpound woul d i nprove the rg%n %f saf ety b%%peen g@e dose of the

i nhi bitor r éﬁwﬁf%aﬁ?ra?ha@%éflgg@ FEShQWR fARCHGerfitiTeR aIVEREEn5TOPI#RSS i nhi bi t or
at whi ch t oxbgisthpkdrSasobgesk We@am cells in MBAYscthidi@Ses@nb. SMNES 1 BISO0KGRE I'i C

t hr ee-di nensi onal ol ecu] es, i.e. chir?L,,gnd w I | therefore have several
st er eoi d6mePYIFSHEIRAMRG SHPEHhE AR clonmE PT SEnREIT IPhESEHECIE JPREWETS 20The

i mportance @fle REAt MNP-N@W6RENB 0Bl kDR jetivesdpaidsads 6dtinialbecember s as
single isonmers is to understfnd their effect on pharnmacol ogi cal and

t oxi col ogi cAMB &R ISFRERE! S AP HIPERS PHANWERSRMASHT LD FhEPTREESKi net i ¢
and/ or toxi egatagikcalo.di fferences between enantioners/di astereoners. Even if
natural physiol ogical nmediators are achiral, based on their target

envi ronment, thebverkegaepiod bshenzyivesoniyn B 0sir idibelagccPewiced @a®Pf or only

250ne onpt.i cal ur.e, _enanti oner of aqgonj sts, antagoni sts. or .| i.bitors.
o om o D A ad S L ROy R SR by RRER RSk R Pt e on
drug absor pbecaninkddi ts b patholdeh& B, of dBEBBhiraderanad beiht bichlafovans cdidétivsi ngl e

i soners may .al so offeﬁ advantages in terns of these pharnmacokinetic
par amet ers  {'RUS “SHEBIT MG BEer devel opability of such nol ecul es as drug

candi dates. It i 8150 KAOWR LS ork B LA MPDAS, B SO Al frect of the
various inflammatory, autoimmue and allergic diseases, such as, inflammation of the joint,
25  inflammation of the GI tract, inflammation of the skin, collagen remodeling, wound

healing disorders, etc.

The design and therapeutic application of MMP inhibitors have revealed that the
requirement of a molecule to be an effective inhibitor of MMP class of enzymes is a
functional group, (e.g., carboxylic acid, hydroxamic acid or sulphydryl) capable of
30 chelating to the active site Zn”>" ion (Whittaker et al., Chem. Rev., 99; p. 2735-76 (1999)..



30 physi cochem cal properties and crystallinity of a chiral nolecul e which
in turn have profound effects on the pharmacoki netics and devel opability of
t he nol ecwbeoi2Bssd4des 4 those nentioned above, regul at @cy/1proineidpises gui de
one to preferably devel op single isoners as drug candidates in order to
avoi d any pharnmacol ogi cal, pharmacoki neti c and toxi col ogi cal probl ens that
may arise due to interactions of an unwanted isoner w th undesirable

nol ecul ar targets. 5In this context, synthetic strategies to produce pure
single isoners offer advantages over analytical techniques of separation of
isoner not only in ternms of cost and efficiency but |arger anounts of
conpound can be prepared for el aborate pharmaceutical testing. Thus,
conpounds of the present invention, whigth are single chiral isoners, have

i nproved potency, inproved pharnmacokinetics and/or inproved physi cocheni cal
properties as 10weyspabasdildost e 8Mshutl RSy IfBo REGa&heit NVENtion i's
directed to overcom ng problens encountered in’the art. Summary of the

| nvent i on hydroxprdc agidedsainptivengpapptivpmetpilopiogegse inebitast. YL 9(P0fOhani de and
formam des dgeibyairicyaR sBfordRidel XonfRhRslaORLEK S RAMBFrole-HAUL] UK. Batent No.
correspondln% grocesses for the 15synthesis of and pharnaceuti cal

conmposi t i on8- eohtilivsiae N-Hearhoaripbunae catborsiis apif dedigtives Hecdis MBHIX The present
inventi og I glcaliGfotRe MidibX. TRH abd4PNEO1RIRASE shhRIde®cthe USSfatlesas
effective therapeutic or prophylactic agents in treatnment of various

i nf | amat or ysefd frdicntngrieflagmeptery pendgions ofi wwgamaneiyrdststie mafrif | ammat ory

di sorders CRRLAGHSERINERGHDIIhe over expression and over activation of a
matri x netal | oprotei nase using the conpounds. 20The present invention

di scl oses a noveResgdi@sifas BEenCOHMBO LR Gito thl ddenfifi@tiSHaH in VR thad atenblektiveor s and
have desirable activit rofiles. The conpounds of this invention have

benefici al {8t E¥eyevapdhoMMetubypssy iANMMP mnhibijeg gf impEvad fsfiviomdsi ti ons

contai nilng sHENpEERRRURAS S &AM vAeOnkiBEet HEviVb tifat &b sothhanvaaeut i cal |y
acceptable carriers qr diluents, which can be used for the 25 treatnent or

prevention BfNGSERsE s§saRdnatitesidnmune di seases. These phar maceuti cal
conpositions may_be admi ni stered. or .adm ni stered .by a wde variety of
Foutes i nol udi ngUrET FeehmsieaeigPAMMP ikiar vl Rin Rt or By
parent eral 1ot @mouhhef tROMPIBBOtfoOFeatifyit & d50ash €had vl osiicBrietbeqtquired,

SR NI T X N N S
phar macast i e@hinjstraivaeph ablctai@int & campodld S@uidimbrodethe mbhen shefegpeut i cal |y
oS Ve It B O SATRT TR SR SRR R o o Pe
Sexanpl e, ofudnitosditaihidhnddi@nmBéeEyedagent s, anti hypertensi ve agents and
i mrunosuppr essi ve agents QO her objects will be set forth in
acconpanyi ng desMamypirugrexand asymrhduge fhasetdindnsiondd enokjoplas, eat climb and wid
description th%%‘efoqg'}{av% %ev%)/al Etprgoi Jn?‘e?st cile%eend?rfg utpgr? thie gﬁ’r%@etr ioP (rzliiral centers present.
20 The importance of evaluating new chemical entities having chiral centers as single isomers

is to understand their effect on pharmacological and toxicological aspects. There are often

pharmacodynamic, pharmacokinetic and/or toxicological differences between

enantiomers/diastercomers. Even if natural physiological mediators are achiral, based on

their target environment, their receptors/enzymes may demonstrate a preference for only
25  one optically pure enantiomer of agonists, antagonists or inhibitors. From a

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

molecules as drug candidates. It is also known that chirality has a significant effect of the

30  physicochemical properties and crystallinity of a chiral molecule which in turn have

profound effects on the pharmacokinetics and developability of the molecule. Besides



Det ai |l ed Description of the Invention 10ln accordance wth one aspect,
there is provided conpounds having structure of Formula I: RL - COOH NR3 1
R2 For mave 2012/038944ncl udi ng racemat es, enantioners, or @GCIIBHENEL0IMRLS
thereof; or a pharmaceutically 15acceptable salt thereof, wherein, LI
can be selected frombond, 0, S, CH2, NR4, NHCQO(CH2), (CH2)"CONH, NHCONH,
SO2NH, NHS02, NHCO(0), -0-(CH2)n, -(CH2)n-0-, -0C(O)NH, C(S)NH, NHC(S),
NHC( S) NH or -000- wherein n can be zero or an integer between 1 and 2; ||
can be sel ected from hydrogen, Cl-C6 al kyl, hydroxyl, Cl-C6al koxy, cyano,
20ni tro, hal ogen, hal ogeno G - C6al kyl, C5-C12 aryl, C6-Cl2 heteroaryl,

C3- Coeycl oal kyl wherein aryl, heteroaryl, cycloalkyl is optionally
substituted by one or nore substitutents independently selected fromR5; R2

can be CHO or S02C1_6 al kyl; R3 can be unsubstituted or
subst i t ut ed et GEABHN ab@e, reMrmMﬂ iR oﬂe% &@fera%@%%l Mhole heteroaryl,
cycl oal kyl, heterocyclyl, arylalkyl, heteroaryla cycloal yIaIkyI 6

heterocyclyﬁﬁWW@PS@a%ﬁﬂﬁﬁhﬁhm@WkFg”ﬁﬁ@@@h@ﬁﬂ?“@hﬁ@?r@Eﬂ@ﬂobyﬁ@ﬁé or nore

subst i t ut entaxicold g%&%&iﬁéﬂ o that B 86dcqRle f iR BRons BfanGARNaREd tsbRér vin_bal kyl 5 RS
can be selected from al kyl, al kenyl, alkynyl, cyano, nitro, hal ogen,

hal ogeno - Eﬁﬂﬁﬁk@P%Vthﬁﬁﬁﬁgeno O C6 al koxy, a2|do thlol al kyl t hi ol
-(CH2)g-ORf, -00 (CH2) " - C(=0)

-(CH2)"- RIHC( =0) - thls C((n@xl?)synthe@c @(alqg}es mrpﬁme ()l{ljp@l}lgle Nﬂ@em@ffﬂmdmltages
-(CH2)"- O C()VTEQ)analﬁfcal tedhgdaas of Nﬁa@{lmpaf'lﬂner not only in terms of cost and efficiency

but larger amounts of compound can be prepared for elaborate pharmaceutical testing.
Thus, compounds of the present invention, which are single chiral isomers, have improved
potency, improved pharmacokinetics and/or improved physicochemical properties as

10 compared to racemic compounds.
The present invention is directed to overcoming problems encountered in the art.

Summary of the Invention

The present invention provides the methyl sulfonamide and formamides
derivatives as matrix metalloproteinase inhibitors, corresponding processes for the
15  synthesis of and pharmaceutical compositions containing the compounds of the present
invention. The present invention relates to matrix metalloproteinase inhibitors useful as
effective therapeutic or prophylactic agents in treatment of various inflammatory,
autoimmune and allergic diseases and other inflammatory disorders characterized by the

over expression and over activation of a matrix metalloproteinase using the compounds.

20 The present invention discloses a novel class of compounds that are dual
MMP9/12 inhibitors and have desirable activity profiles. The compounds of this invention

have beneficial potency and/or selectivity.

Pharmaceutical compositions containing such compounds are provided together
with the pharmaceutically acceptable carriers or diluents, which can be used for the
25  treatment or prevention of inflammatory and autoimmune diseases. These pharmaceutical
compositions may be administered or co administered by a wide variety of routes
including, for example, oral, topical, rectal, intranasal or by parenteral route. The

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

Although, specific enantiomers have been shown by way of examples, racemates,

30  diastereomers, and pharmaceutically acceptable salts are also provided. Pharmaceutical



-(CH2)"S(=0)m NRf Rg {wherein Rf and Rg are independently selected from
hydr ogen, al kyl, al kenyl, cycl oal kyl aryl, heteroaryl, heterocyclyl,
al kyl ar ylwoabieydsgetier oaryl and 10al kyl het erocycl yl, n i caaBrai/niery earl i er
and mis an integer 0-2} . In one aspect the invention enconpasses
compounds that include, for exanple,
2-[ Formy1(4' - met hyl bi pheny1-4-yl)am no] -4-(6-nethyl -4-oxo0-1, 2, 3-benzotri azi
n3(411) -yl ) but anoi ¢ acid (Conpound no. 1);
4- (7-Chl oro-4-o0x0-1, 2, 3-benzotriazin-3(411)-yl)-2-[fornmy1l(4' - et hyl bi phenyl
-4- 15yl )am no] butanoi ¢ acid (Conpound no. 2); 2-
[ (4'-Ethyl bi phenyl-4-y1)(fornyl)am no] -4-(5-nethyl-4- oxo - 1,2,3
-benzotriazi n3(411) -yl ) butanoi c acid (Gonpound no. 3);
O-[ (4- Fl uor ophenyl ) car banoyl] - N-fornyl - N- (4' - net hyl bi phenyl- 4-yl ) honoseri ne
( Conpound n@omﬁ]&smons com rising the compounds thelr enantiomers, racemates, diastereomers and
20N—Forny|-N—(4' nmet hyl bi %eny -4-y1) 5(4 met hyl phenyl ) car banoyl | honoser i
ne (Conpound aﬁ@acegt}oally acceptable salts are also 1nc1u

0-[(3,4-Dichloro enyl)carbannyl] N-fornyl-N-(4'-nethy Iblphen y1l-4-
yl ) hormoserine ( bguially gf)?ectlve amount of one or more compounds of the présent

N-(4' - Ethyl mvslhﬁsayan%aééam%ﬁﬁhﬂmn@m ont dr hHt PBNhayduliPRAY hear banoyl }

25honoseri ne (Conpound .no,

N (4' - Et Ayl Bzfﬁafrpé%g)ti}er@ng}f}ﬂaemra(t%w PO BPRERY S AERREYPd NSRS DS er i ne
( Conmpound n@gend) ;
0-[(2,4-D'f|uorophenyl)carbannyl]-N—(4'-ethylbipheny1-4-y1)-NfornyIhonnseﬂ
ne (Conpound no. Ofr; objects will be set forth in accompanymg description and in the part will be

Pt S M RS T e

{[4- (trlfluoronethyl)phenyl] ) rlne (Compound no. 11);
N- (4' - Et hyl bi pheny1- 4 y1) .
35(Cbnp nd no.

N- (4" - ﬁy| bi phelﬁﬁc"ﬁd V9 Vg ‘t“fﬂsf’e%th?? SRRy S BaABYA 12 P B Rbroser i ne
(Cbnpound néorniB) I;

N-(4' - Et hyl bi phenyl-4-y1)-N-fornyl-0-[(4-methoxyphenyl)carbanoyl ] honoseri ne
(Conpound no. 14);

50-[(2,6-[1chlorobhenyl)carpanpyj ‘- et 9PH|pheny1 4-y1)- N
f or nyl honoseri ne (Conpound no. 15);

Formula 1

yl ) car banoyl ] honoseri ne

including racemates, enantiomers, or diasterecomers thereof; or a pharmaceutically

15  acceptable salt thereof, wherein,

L' can be selected from bond, O, S, CH,, NR?, NHCO(CH3)., (CH;),CONH,
NHCONH, SO,NH, NHSO,, NHCO(O), -O-(CHa),, -(CH»),-O-, -OC(O)NH-, C(S)NH,
NHC(S), NHC(S)NH or -COO- wherein n can be zero or an integer between 1 and 2;
R' can be selected from hydrogen, C;-Cgalkyl, hydroxyl, Ci-Cs alkoxy, cyano,
20 nitro, halogen, halogeno C;-Cgalkyl, Cs-Cy; aryl, Cs-Ci2 heteroaryl, C3-Cg cycloalkyl
wherein aryl, heteroaryl, cycloalkyl is optionally substituted by one or more substitutents

independently selected from R’;
R? can be CHO or SO,C ¢ alkyl;

R? can be unsubstituted or substituted heteroaryl or -OCONHR’ where R’ is Cg-

25  Cizaryl, heteroaryl, cycloalkyl, heterocyclyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,



2- [ Bi pheny1-4-yl (et hyl sul fonyl ) am no] - 4- (1, 3-di oxo- 1, 3-di hydr o- 2H-i soi ndol
-2- yl)butanoic acid (Conpound no. 16);

4- (1, 3- Diweaely/@sdithydr o- 2H i soi ndol-2-y1)-2- { [4-(6- meCmaBypyDI4d2N- 3-

10yl ) phenyl ] (et hyl sul f onyl ) am no} but anoi ¢ acid (Conpound no. 17);

4- (1, 3-Di oxo- 1, 3-di hydro- 2H-i soi ndol1-2-y1)-2-[ (4" - net hoxybi pheny1l- 4-

yl) (et hyl sul f onyl ) am no] but anoi ¢ acid (Conpound no. 18); 2-

{[4-(6-Met hoxypyri di n-3-yl ) phenyl ] (et hyl sul f onyl ) am no} -4-(4-oxo0-1, 2, 3-
benzotriazin-3(411)-yl)butanoic acid (Conpound no. 19);

154- ( 7- Met hoxy- 4- oxo- 1, 2, 3-benzotri azi n-3(411) -y1) - 2-

{[4- (6-nnmet hoxypyri di n- 3- yI)phenyI](nEthyIsulfonyl)anino}butanoic aci d
(Conpound no. 20); 2-

{[4-(6- Met hoxypyri di n- 3- yI)phenyI](nethyIsulfonyl)anlno} -4-[ 4- oxo- 7-
(tri

i fluor onﬁ&taxégaylau%ﬂ éach%mﬁkﬁ ls%h&haﬁ& dblidtutéd bPsteaR Riofe saséu@lu&l@o npound no.
); (1 hydr o- 2H i soi ndol-2-y1)

[ 4- (6- et ho%@ﬁ@ﬁnﬂ@iﬂﬁse\iﬁ“cwﬁdﬂ%%ﬁenyl ] (met hyl sul f onyl ) ami no} but an0| c acid
(Compound no. 22), 4-(6-Mt hoxxfe4 oxo- 1, 2, 3-benzotriazin-3(411)-yl)- 2-
{[4-(4- nethylp n‘@?;‘iiﬁﬁ’ér@wa]“fy t hyl sul f onyl ) ani no} but anoi ¢ aci d ( Conpound

?F4 (22) me:lhyrpkl\l/e J%{’ fﬂi (”r@?ﬁfﬂ?&} ;%ﬁé%?@%éré%%érﬁa?gg%hﬂ%eao(Corrpound
" ?1 [12142))(82?_2 1o Bl%?l( Haédr\é%h@m Qbﬂla@ayyazpiaetﬁm MG fG:iLmyJC)(am}R}O} noi ¢ acid
( Conmpound n&9 Nk%ﬂ (ﬁ{ﬁlﬂ(@/{ Méﬁgﬁb@?&@% (?[%Féf ﬁ(x{] ?[gﬁzﬂ ) am no}
-4- (4- oxo0- 1 ) ; CO 26) ;
A Lt (o 3
30benzot ri adh i g‘%)ll &?ﬁﬁ f‘ﬁ% ‘bfgglé "fﬁfﬂ% yﬁ?}e"t 'f‘)"m hydmgen alk
ﬁSE S, 4111) Et hygmbﬁﬁgf%&g?}aﬂ)}%ﬁﬁ%gyﬁa%éﬁw Iag:glaiiynakylﬁetéréarﬂ)aﬁd 1,2, 3- benzot ri azi
8 FPREY HIS§ TERRERT $1 e AY ntsgst e -
E)Eaf\fzgtzrl azi n‘%lﬁzllozl %] anoi c agl Tﬁ yl)all)r: no}-4-(4-oxo-1,2,3
352. (3 -l uoro-# i @ﬁﬁ%&%@}*fnmp%rf P R A, Sl 4- oxo- 1, 2,
:23 [(gnzztrlaafr:s? Z’g'%fg))gm 4ym)e€lyﬁf1plﬁ “E % ngﬁ???(;ourﬁdlaéglo%oofgé fl}gotrlaqul 2 3-

benzotriazin-3(4 lgﬁ%d ound no.

2- [ (4- Met hoxypheh(t ()fl(lmét“imoslbﬂ 3 bwbt)flamﬁfﬂ]ﬂ)iyl)(?zi[f@ml(it' nzeﬂadlbmw“r-i azin-3(41
1) - yl)B6at anoi ¢ deimino]@impisenid (Gemp@ag no. 2);

4- (7- Met hoxy- 4- zotriaz

met hoxyphenyl ) ( O%E{%]Fﬁ%iﬁ %W%%%@Q?P%k%ﬁm% ngfrlpzoﬁlr)l%n (r)ltga 11%%3) ;

54- (1, 3-Di oxo- 1 dro-2H i soi ndol- 2- i;\/ - net hoxIphen yl)
O-[(4- Fluorophenyl)carbamoyl ]-N-formyl-N-(4'- methylblphenyl yl)homoserine
(Compound no. 4);
20 N-Formyl-N-(4"-methylbiphenyl-4-yl)-O-[(4-methylphenyl)carbamoyl homoserine

(Compound no. 5);
O-[(3,4-Dichlorophenyl)carbamoyl]-N-formyl-N-(4'-methylbiphenyl-4-
yDhomoserine (Compound no. 6);
N-(4'-Ethylbiphenyl-4-yl)-N-formyl-O- {[4-(propan-2-yl)phenyl|carbamoyl}

25 homoserine (Compound no. 7);
N-(4'-Ethylbiphenyl-4-yl)-O-[(3-fluorophenyl)carbamoyl]-V-formylhomoserine
(Compound no. 8);
O-[(2,4-Difluorophenyl)carbamoyl]-N-(4'-ethylbiphenyl-4-yl)-N-
formylhomoserine (Compound no. 9);

30 N-(4'-Ethylbiphenyl-4-yl)-O-[(2-fluorophenyl)carbamoyl]-NV-formylhomoserine
(Compound no. 10);
N-(4'-Ethylbiphenyl-4-y1)-N-formyl-O- {[4-(trifluoromethyl)phenyl]carbamoyl}
homoserine (Compound no. 11);
N-(4'-Ethylbiphenyl-4-yl)-N-formyl-O-[(2-methylphenyl)carbamoylJhomoserine

35 (Compound no. 12);



(et hyl sul f onyl ) am no] but anoi ¢ acid (Conpound no. 34);

2-[ (4- Met hoxyphenyl ) (et hyl sul f onyl ) am no] - 4- (5- met hy1- 1, 3-di oxo- 1, 3-di hydr
02H- i soi nato-2812yd33daut anoi ¢ aci d (Conpound no. 35); PCT/IB2011/054229

4- (7- Met hoxy- 4- oxo-1, 2, 3-benzotriazin-3(411)-y1)-2- { [4-(4-

10net hyl phenoxy) phenyl ] ( et hyl sul f onyl ) am no} but anoi ¢ aci d ( Conpound no.
36); 4-(5-Methyl-1, 3-di oxo-1, 3-di hydro-2Hi soi ndol-2-y1) - 2-

{[4- (4-met hyl phenoxy) phenyl] (nethyl sul fonyl)am no}butanoic acid (Conpound
no. 37);

2-[ (3" - Met hoxybi phenyl-4-y1) (net hyl sul fonyl ) am no] - 4- (4- oxo-1, 2, 3-benzotria
zin3(411) -yl )butanoic acid (Conpound no. 38);

152-[ (4" - Fl uor obi pheny1- 4-y1) (et hyl sul+ onyl ) am no] - 4- (4- oxo- 1, 2, 3- benzotri
azin- 3(411)- yI)butanoic acid (Conpound no. 39); 2-

{ (Met hyl sul fony Lyl r(ymﬁ@faﬁﬁ =4291) D) - &mcgﬁéhylfca%la]haﬂ] mbmfmoﬁm@eﬁael 2, 3-
benzotri azi n- 3( 4kl M&m,gt@§0|c acid npound no

2- [ Bi pheny1- 4- yl(ne hyl sul fonyl}anln 1 } 1, 3 benzat ri azi n- 3(411) -
20y1 ) but anoi ¢ ach& (E@;/Il%ﬁ% 4d) ig_l)my -6)-[( methoxyphenyi)carbamoyl]homoserme
{[4-(6- Met hyl pyriCampewdyoy Wkeny | (et hyl sul f onyl ) ami no} - 4- ( 4- oxo- 1, 2, 3-
benzotri azi n- 3( 4@-12;eybi:hidtopRadly Deadtiinidy | BoPabiyIBip Ry - A2l)-N- 2-
{(thhylsuIfonylmhﬁﬂ&ﬁmﬁ&ﬂkdtam&mﬁhh@hsﬁyl]anino} 4- (4-oxo-1, 2, 3-

benzotri azin-3(4
{(eR/E?h;/l §u| Ponyli %ﬁ? ?Cé ?%Yﬁ?‘?f@ %mﬂ%&lgg oxo 1,3- CiSPl}}dl‘O 512[ isoindol-2-

- 4- (4- oxo0-1, 2, 3- nmg )but anoi ¢ acid (Conpound no. 44); 2-
{ ( Met hyl sul f ony 1)-{148-BiokeAl {3l dilprdortispind bl Bile-Ay(14-@-ybthewybyralin-3- ( 4- oxo- 1, 2, 3-
benzot rilazi n- 3(4ﬂnmawﬂﬁbuhﬂmmbmﬂnnmw}@ﬁbmpnmﬂdempmm5yo17) 2-
-4-(4-0x0-1,2,3

{(Met hyl sul fonyl) [4s fpypi di cﬁﬁy % 2; %g& %\gethox blpéle y&o
d 46
2-[(3', 4" -Dichl o%%@ét(ﬁ lénly i -m”a ﬁi HbfiThG. 13 d] Iz(4rrg>(3<l;nl > 3. )

benzotri azi n- 3(42_tﬂ)4( 1 Wam@idm 3‘:112101@6 ﬂﬁdfonﬂ)armm)} -4-(4-0x0-1,2,3-
2-[(4' -tert-But ybeblc[ﬁlfll‘f@ﬁlﬁ_lﬁéfﬁ)yll@ll(wﬁ?ﬂ é@nmn@nw?(arlr?)no] 4- (4-oxo-1, 2, 3-
benzot rijgzi n- 3( 44.d) m¥hdRUE-80R1 Q3%@hz‘3tr(a99@?4¥¥b 54 é—%)ethox;lpyrldm 3-

352-[(2',3 -Difl b ) 4 1,2, 3-
benzg§r|a2|n 3(4% ;&?ﬁ@%ﬁgﬁ%gfg %c“ﬁﬁ&ﬂ%l§%kd30&h(ﬁﬂhﬁgzo (4-0xo-

[(3'-Fluoro-4'- ifling3- aﬁFﬁﬂz%gmgﬂﬂﬁﬁﬂ> %Bﬁmwﬁ7(4 oxo- 1,2,3
- benzotri azi n- d@ﬂ%sonwl)va FIBFEOEHATI S (4R WHBYURP GRS (Eeypougd no. 21);

4- (1, 3- Di oxo- 1, 34-di hpihxe-1 Htihysied- e asbindolyLyH-2-{[4-(6-methoxypyridin-3-

{ (et hylsul f ony 1911pﬁer(yn(r@@msu&onma wzln]mcamdmgm}lﬁumhaﬁ@im) acid (Conpound

(et st fony ] (KBSBRRES FR SRR LRG0T 2o ompayno o

52);
4-(7-Methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)-2- {{4-(4-methylphenoxy)
phenyl](methylsulfonyl)amino } butanoic acid (Compound no. 24);

25 2- {[4-(4-Methylphenoxy)phenyl](methylsulfonyl)amino} -4-[4-0x0-7-
(trifluoromethyl)-1,2,3-benzotriazin-3(4H)-yl]butanoic acid (Compound no. 25);
2-{[4-(4-Methylphenoxy)phenyl]|(methylsulfonyl)amino} -4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 26);
2-[(3',4'-Difluorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

30 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 27);
2-[(4'-Ethylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 28);
2-{[4-(2-Methoxypyrimidin-5-yl)phenyl|(methylsulfonyl)amino} -4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 29);

35 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 30);
2-[(2',4'-Dimethoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 31);



54-(7- Met hyl- 4- oxo-1, 2, 3-benzotriazi n-3(411)-yl)-2-

{(met hyl sul fonyl)[ 4-(propan-2- yl)phenyl]am no}butanoic acid (Conpound no.
53); 4-( wB-2Di20088941, 3- di hydr o- 2H i soi ndol- 2-y1l) - 2- [ ( 4- erhyliptoanyi4p29

(et hyl sul f onyl ) am no] but anoi ¢ acid (Conpound no. 54);

2-[ (4- Et hyl phenyl ) (et hyl sul f onyl ) am no] - 4- (5- net hy1- 1, 3-di oxo- 1, 3-di hydr o-
2H 10i soi ndol- 2-yl ) butanoi c acid (Conpound no. 55);

2-[ (4- Et hyl phenyl ) (et hyl sul f onyl ) am no] - 4- (7- met hyl- 4- oxo- 1, 2, 3-benzotri az
i n3(411) -yl ) butanoic acid (Conpound no. 56);

2-[ (4- Et hyl phenyl ) (et hyl sul f onyl ) am no] - 4- ( 6- net hoxy- 4- oxo-1, 2, 3-

benzotri azi n-3(411) -yl ) butanoic acid (Conpound no. 57); 152-

[ (Met hyl sul fonyl) (phenyl) amno] -4-(4oxo- 1,2,3 -b enzotriazin-3
(411) -yl ) butanoic acid (Conmpound no. 58);

2L (- Chl o b1 phamXiatls TR GHL SHEhOMMA I ASho A Bndipl s df i 0x0- 1,3

- di hydr o- 2H i sojifpdRdsicadil JABRel fo. Conpound no
2-[ (4" - Chl orobi phe 1 4 y1) (et hyl sul on& am no{ 4- (5 chI or o- 4- oxo-1, 2, 3-

20benzotri azi n- %f Yhoroahdd bengofrpzip

2-[ (4" - Chl or obi ptﬁ@hwp nyhreetshyeny Drpigalpripasis s C%nxp?m@mocﬁ% 4- oxo-1, 2, 3-

benzotri azi n- 3( 44{1)3-plokbul3adiBideo- e igdind IoNPIP-aIek-Aethox§phenyl)

ﬁ- [(4'-Chlor ot;i( mwkum%@marﬁﬁembuh@ua&@mhm&man@] 348 ( )7 met hyl - 4- oxo- 1, 2, 3-
enzotri azin- ut : D .

252-[ (4" - Chl or obf, %\é%t I}gﬁi Wﬁ &‘%%ﬁ%ﬁ) Iﬂ%]]‘yqﬁ (428503943 £ 1 uor onme

thyl)- 1,2, 3-benZot?i" gD (Su]?lg%u& a% ‘d (Conpound no. 63);

2-[ (4" - Chl or obi pﬁ@nlyliﬂidxwéll))imm Bwhwhfa@mﬁl(éy-é)ml)qz}]{[xtﬁ( 5- met hoxy- 4- oxo- 1, 2, 3-

benzotrilazi n- 3( %él)lylyﬂe)l&)nyb[&mnbillﬁmatbylehl(o@plmnunn‘}ﬁutanmc @4 (Compound no. 36);

sobenzorr 1 az - i %*hgﬁh%ﬁgmydl Fﬁ@?ﬁw Al sy 2.

2-[ (4" - Chl orobi ?i[gl?%y? ?8 t hyl - 2, 4-di oxo-1, 4
- di hydr oqui nazo} [(ﬁ M¢thaxyhiphgny by Bemesithy lsafory De tilthexnb2, 3@61)20trwzm
(Met hyl sul f onyl )3(f4)- ylﬁ)@t%oma%ld(%@ﬂmn®%3® enzot riazin-3 (411)-y1)-1 -

1- 1HHCnY- on X 1 67
R i R

1,2, 3- benzotr|a2|n 3(4 gy butan0|c aci

{ 4-[ (4- Chl or ophehy My ‘1 r%ﬁéﬁtbﬁwlémﬂfﬂﬁlﬁwfa%om]l 2z§ (4 oxo1, 2, 3-b

enzot ri azi n- 3( 4HEMA AR HHE T bagangic 10 2-

{ (Met hyl sul f ony1)- [mpl{eaﬁemylhﬁam@mymammmyl@am nQB-= b@nz(o«ﬂmmﬁ@(m)z 3-

benzot ri2azi n- 3( 4djbhtaydi} Bud @rvaipeudiciod4 ) Conpound no. 70);
2-{[4-(6-Methylpyridin-3-yl)phenyl](methylsulfonyl)amino} -4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 42);
2-{(Methylsulfonyl)[4-(pyrimidin-5-yl)phenyl]amino}-4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 43);

25 2-{(Methylsulfonyl)[4-(pyridin-3-yl)phenyl]amino} -4-(4-ox0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 44);
2-{(Methylsulfonyl)[4'-(trifluoromethyl)biphenyl-4-yl]Jamino } -4-(4-0xo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 45);
2-{(Methylsulfonyl)[4-(pyridin-4-yl)phenyl]amino} -4-(4-ox0-1,2,3-benzotriazin-

30 3(4H)-yl)butanoic acid (Compound no. 46);
2-[(3',4'-Dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 47);
2-[(4'-tert-Butylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 48);

35 2-[(2',3'-Difluorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 49);
2-[(3"-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 50);



2-[

{4-[ (3-Fl uorophenyl ) car banoyl ] phenyl } (net hyl sul f onyl ) am no] - 4- (4- oxol, 2, 3-b
enzot ri azawo-28(24i394y| ) but anoi ¢ acid (Conpound no. 71); PCT/IB2011/054229

52-[ (Met hyl sul fonyl ) (4- {[4-(propan-2-yl)phenyl]carbanoyl}

phenyl ) am no] - 4- (4- oxo-1, 2, 3-benzotriazin-3(4H) -yl )butanoic acid (Conpound
no. 72); 2-[

{4-[ (4- Met hoxyphenyl ) car banoyl ] phenyl } (net hyl sul f onyl ) am no] - 4- (4- oxol, 2, 3-
benzotri azin-3(4H)-yl)butanoic acid (Conpound no. 73); 2-[

{4-[ (4-Fl uorophenyl ) car banoyl | phenyl } (nethyl sul fonyl)am no] -4-(4-o0xo-

101, 2, 3-benzotri azi n-3(4H) -yl ) but anoi ¢ acid (Conpound no. 74);

2-[ (Methyl sul fonyl') (4- {[4-(trifluoromefhyl)phenyl] carbanoyl} phenyl)

am no] -4- (4-oxo-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Conmpound no.
75); (2R)-2- [(44 |3Jgro€29J1 begRko-ArrYsbinaBes-Diy b Sih &R b A9 ro aﬂ 2(4- 0X0-
1,2,3 - benzot r| ﬁ 2 bl%omgcm@bﬁp@g%qo{ er%oun?fmrg Q[] 15( 2R) - 2-
{(I\/Ethylsulfony yr|m di n- 5- g am no -4-](f

benzot ri azi n- 3(4 ’Eyu‘f SHb &3 R e%r E‘Brﬁé nd)- %é<me¢*7}8u whﬁ @ropan
{ (Met hyl sul fonyl%{/ he%}aaﬂ&%bléalmaﬁ% SHRQUIA DO ISP R i no} - 4- (4- oxo- 1, 2, 3-
benzot ri azi n- 3( 44.{&)Mythybrbann2, 8-baGloliatiCoMIDWND - N@ethdBhifonyl)[4-(propan-2-

(2R)-2-[ (3", 4" - Gights] @fhinphﬁlfamawmymdﬂmhhmh@sk)t onyl ) ami no] - 4- (4- oxo-1, 2, 3-

20benzotri azi n- [%(41]%3 1) % acn"? ;%?W%q 79);

2R)-2-[ (3, 4 1% ‘leY 4M noJ - 4- (4- oxo-1, 2, 3-
E)en)zotrl[gim n- 3(4fffhy MEET ]zbut%(%gf (&é ’85(;) nol-4-(4-0xo

(2R) - 2-[ (3" - Fl uok-f4-Ethyipbeiyibéthylarnfpiyhmiio)] (4Ffé{tﬂmyﬂy$rlll 3tdioxpt ) adihybd24- ( 4- oxol,
2, 3-benzbtri azi rns@(lclb&-l)z -yWbithicaeai (Compowhd @p&hifpound no. 81);

25(2R)-2-[ (4" - é‘mm&)gy % u'&gﬁ@(ﬂa/m%gqlz PrchZonxi 1. 2, 3-

benzotri azi n- 3(4§( [){)0%1 5?25'%‘ %
(2R)-2-[(3' - Met hox en yl sul f onyl ) am no] - 4(4 oxo-1, 2, 3-
benzotri azi n- 3( 42_tﬂ( Hb@llwé)ﬁl@ﬁt yl fotlyl a@oardddnatexy-g3)o-1,2

(2R)-2-[ (3" -FI uob%zwlﬂrmi(ﬁﬂkylﬁiuﬁﬁﬁ@ﬁ?@ W(lﬂfblnmﬂ)sul fonyI )am no] - 4- ( 4- oxo-

301, 2, 3- t - BRIz utanoic
(2R) - 2- [lgsgﬁgn;ﬁ%mtﬁg&@ ywp)ﬂ ())ﬁlslﬁl)()gm@ﬁgﬂ)- %%94 oxgglﬁg 4f§é%%ztotrl azin-3(4

11)- yl)butanoic ac
{[4-(6-Met hoxypy%”[(ﬁl%l‘g""wl) ﬂe% WW{SH@WDWB {Sgpfthgyl.3-dioxo-1,3-

- 4- (4- ox01, 2, 3- bEhgs- ?ﬁasz)rrﬁols%n uARPic eIl Anenrovy P<d5?>corrpound no. 86):
35(25) - 2- [(4' - Chj(@rairphipieyih=-Ayly dethiB bl Bathih oL 5) @ilbrei@loxo42(34- oxo- 1,2, 3
- benzotpi azi n- a(eﬂﬂoll)lazw 3(bﬂmmtaamaaud(<ccﬁﬁmspﬁwmd6 : 87);

oot ot s ST IPRBREIE o PR R e 5 - o0 2.

butan01c acl poun

2- [(4'—Chloroblphenyl—4—yl)(methylsulf0nyl)amlno —4—(7—methyl—4—0x0— 1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 62);

25 2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-[4-oxo-7-(trifluoromethyl)-
1,2,3-benzotriazin-3(4H)-yl]butanoic acid (Compound no. 63);
2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(5-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 64);
2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(5-fluoro-4-oxo-1,2,3-

30 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 65);
2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(1-methyl-2,4-dioxo-1,4-
dihydroquinazolin-3(2H)-yl)butanoic acid (Compound no. 66);
4-{(MethylsulfonyD)[ 1-ox0-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-y1)- 1 -(prop-2-en-1-
yloxy)butan-2-yl]amino} benzoic acid (Compound no. 67);

35 2-[{4-[(4-Methylphenyl)carbamoyl|phenyl} (methylsulfonyl)amino]-4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 68);
2-[{4-[(4-Chlorophenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 69);



(25)-2-[ (3" -Fluoro-4'-nethyl bi phenyl-4-y1l) (nethyl sul fonyl)am no] -4-(4-oxo-1
,2,3- benzo triazin-3(411)-yl)butanoic acid (Conpound no. 89);

(2S) - 2- [ (BO-2h2u38m44" - net hoxybi phenyl-4-y1) (net hyl sul f orgir)inmirej422y»- (4- oxol
, 2, 3-benzotriazin-3(4H) -yl ) butanoic acid (Conpound no. 90);

5(2R)-2-[ (3", 4" - D net hoxybi phenyl-4-y1) (et hyl sul fonyl ) am no] - 4- (4- oxo-1, 2,
3- benzotriazin-3(411)-yl)butanoic acid (Conpound no. 91); (2R)-2- {

[ 4- (2, 3-Di hydro-1, 4- benzodi oxi n- 6-yl ) phenyl] (nethylsulfonyl) amno } -4-
(4-oxo-1, 2, 3-benzotriazin-3(4H) -yl ) butanoic acid (Conpound no. 92);
(2R)-2-[(4' - Met hoxy- 3" - net hyl bi pheny1-4-y1) (net hyl sul f onyl ) am no] - 4- (4- oxo-
101, 2, 3-benzotri azi n-3(4H) -yl ) but anoi ¢ acid (Conpound no. 93);

(2R)-2-[(4' -Fl uoro-3' -net hyl bi pheny1-44y1) (et hyl sul fonyl ) am no] - 4- (4- oxo-1
, 2, 3- benzotriazin-3(411)-yl)butanoic acid (Conmpound no. 94); (2R)-2-
{(Methyl sul f ony 1) [dieulytsaleblyier OREHRAXYNB) e bnfoyll @uknobsd- (4- 0x0l, 2, 3-b
enzotriazin- 3( 4%&&&9&4{39(@93-%)@% ic @ Andisd. 7@34) . 15(2R)-2-
{[4"-Chloro-3" -(trifluoromethyl)bi phenyl- -yl%(mat hyl sul f onyl ) ami no} - 4-

(4- oxo-1, 2, 3- ben%-b{f‘r[£3a51}1ﬁ>f9,@gzg§%@ F“}”‘@di?éﬁgil}éms yleploed i d-Hoxooe) ;

(2R) - 2- [ (3' - FI uol-&3&enzhigkrB (A pHaRHIIgah o dIne ul Wony| ) ami no] - 4- [ 4- oxo-
/- (trifkuoro met-fiyieihybulfongt)ae1z-Qirbpaa2-yphedtiarydnldyyt osiamaei-d-(¢ Conpound

?(Z)R) 9;) ,[(3 o oxo—l,2,3—ber;ﬁzi(r)]triazirllo—;%(4rl;l)—yl)l])_utanoiclacid (Cghrrr]lp(l)und Ino. 72);I %f] 4 (8 h
- 2- ' - uoP-_'-_ oxybi pheny1- 4- ul fonyl ) am no] - 4-(8-ne
- 204 oxo- 1, 2, 3 B REPPR Bl raraicy %}@@%;ﬁ@ ygza B EELRT no. 98
(2R 4- (7-Cn oroa%fgge%gﬁla%%%fﬁama e SO Ty g 1O %)

[ (3'-fluoro-4'- hipHoxElboppenykabapdyl {pietyhyinsty fofoyy)arad e} @Bukenoi ¢ aci d
( Conmpourd no. 99),2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 74);

(2R) - 2-[ (3" - FI uof gu s B ONMDIPRERYd: deok ST ingLs 4~ (7-
ot hoxy: 4- oxo- A A S SRR e S
25(2R) - 2- [ (3" - FI @B1-&{é-Elnesobiphepii-priimpthy lukjony Dereinply4-&t ook ami no] - 4- ( 6-
th§/| -)4- o%-l, z,@nmwmmmwﬁmﬁmmﬁ%mgﬁi d (Oc;g?}péﬁnmdmr)\]o. 1§)1);nre
(2R) - 2-[163" - Fl uopey.4 ( NIBEAQXRHPRERYididta¥ )b A&l hiasy-i-enylo pars no] - 4- (8-

et hoxy- 4 0xo- P et Empound. no.

(2R) - 2-[ (3" - FI ud?BY:Z{ (VibokymiJbhdprgaans-yhbipheayl Y LEeminoe ryttoaf el - 4- (6- 1 uo
ro-4- 300x0-1, 2,@nﬁéw&%(ﬂ%&ylkhu?@awglg}K%%RO&W% %ei d (Conpound no. 103);
4- (5- Chl or 0- 4- 0X@R)-1-{@, B-DidhlRsHSHehy 1821 Im3th{ K¥dl fohyyah)ind=4- {4 (Ao alP, pr ophenyl )
(et hyl sgl f onyl ) @kdGdbt(@APVITbuaabid aéiCongeisnad im0 79)104) ;

oA TR L kb bR o - S(2D

352- (4- Chl or ophERASF U Py AT uad 14 3¥%0- 1, 2, 3- benzot ri azi n- 3( 4
11) - (2R)-2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. §1);
25 (2R)-2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

benzotriazin-3(4H)-yl)butanoic acid (Compound no. 82);
(2R)-2-[(3'-Methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 83);
(2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-

30 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 84);
(2R)-2-[Biphenyl-4-yl(methylsulfonyl)amino]-4-(4-ox0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 85);

(2R)-2- {[4-(6-Methoxypyridin-3-yl)phenyl](methylsulfonyl)amino} -4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 86);

35 (25)-2-[(4'-Chlorobiphenyl-4-y1)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 87);
(25)-2-[(3',4'-Dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 88);



yl ) butanoi c acid (Conpound no. 106); 2-

[ (4- Chl or ophenyl ) (net hyl sul f onyl ) am no] -4-(7-nethyl -4-o0xo0-1, 2, 3-

benzot ri axore(0d¢duk- yl ) but anoi ¢ aci d (Conpound no. 107) PCTAR2011/054229

2-[ (4- Chl orophenyl ) (net hyl sul f onyl ) am no] - 4- ( 6- net hoxy- 4- oxo- 1, 2, 3-
benzotriazi n- 3(411) -yl ) butanoic acid (Conpound no. 108). I n anot her
aspect, provided herein are pharnmaceutical conpositions conprising
therapeutically effective anmounts of one or nore conmpounds, descri bed
herein, together 5with one or nore pharmaceutically acceptable carriers,
exci pients or diluents. I n anot her aspect, provided herein, are

nmet hods for treating or prophylaxis of an aninmal or a human suffering from
various inflanmmatory or allergic diseases, conprising adm nistering to a
manmal in need thereof therapeutically effective amount of one or nore

conmpounds of For @y i(i*FlQﬁ@Q[mQﬁﬂb@%n?l Ny G 1s0RSHyBIRRG]-MRNbxo- 1 N8 di seases

or conditions ofmhﬂjlgﬁyggyggbgﬁguﬁ§§gqb@gﬁgmgggh@;ogles are sel'ected from
asthma, rheumatoid arth initls, osteoarthritis, psoriatic

arthritis, psori@sks[Cy dWﬁ%ﬁ lghWWBPB§W§4Y’@WqﬁﬁQQ%Pﬁbﬁpméhﬁﬁ{Pﬁh acute

respiratory dlst¥%§§m§9ﬁﬁﬁBﬁ§1 pobwaris 24d Compounding) W)iscl er osi s,

gi ngi vitks, at hepesel@E!LBiscthekylipRanel-4-NB@hJittylsiEbnyDa@Inbf-@1abien2phi ch | eads

to restenosis aﬁ@nhﬁﬁﬁﬁﬂynHﬁﬁﬂﬁMmﬁﬁhbuUﬂmq%ﬁﬁiﬂpb@b renal disease, tunor
ther aspect

nmet astasi s, and ry d ,

t he present mve@nﬂxgri[grézp i? ‘Eti}jg %P“a ?élﬁﬁlﬁe lFleth%LF § bunt  of
conpounds of For briag ﬁ%?h% C&Wg( P "Bf “ot her therapeutlc
agents used in t(Qﬁ}at1[(|4ngaoxyellmathyﬂﬂqamm{mwmauhdlmafohﬂba}]llmo |di-denses.

Exanpl ed0of suchl.?.hbeepeiatinS(egembstanaiciciti€empbud nar®)not |imted to, 201)

anti -i nf | ammat or ‘ﬁuor‘é"épl%é Lé’%l'yl &Qé;%gu% a& n)o §ld!¢3 Bx @5 2.3-
nonst er oi dal ant ﬂﬂﬂg % pr opi oni c

aci ds, fenamates:%enk(nfﬂa oneg ié&h 38 MAP Klnase/CathepS|n
i nhibitors, (||)@Rb @ﬂ@@@ﬁ@@mlﬁfiﬁL D@N@¢E@@@H@M@W%hﬂ%Wm%ﬁ%?‘@m
Ilpoxygenase i nhi.bp-benrzomnan BEE)-ybeteptiorcidfonganidars?S)i(iii) Cox-2

i nhi bi tqgs, 25(i k) MR-CRBILY I(@iﬁlﬁ@roﬁ@tﬂy B hehyr114e§1](ﬁ%m@ulfonylwlm tors;

2)ant|hypertenS'MQméQQﬂi&mmﬁh%n Q%&d(@mﬂmmn@ﬂ§9épr'| I|5|nopr|
val sartan, telnmsartan an otensin |1 _receptor

ant agoni sts and @8b# iéf@umé HWﬂWQ@ﬁ*FQ%hy@&ﬁ%@@%ﬂ@%ﬂmmﬁwﬁéééPfﬁﬁ
val sartan, and e@ﬂ%’@&’r‘f‘%{hy 91 3ibengogiagmnikidrdlbutgpeic pgid {Compopnd fier Ehannel

bl ockers. 303) i(ﬂR]Jm@(SLm%rG%SthﬁO@gﬁ)ﬂérﬁll 340 @byl GyEhy0RR0]-Ag3-nR&gt-hi opri ne
and net hot r exat e4-oand2 amtizoirakih 3AMHLObYaEGE idiC@ohpo@idds. 98):13 The fol | owi ng

definitions apply.fo I @[IE, , a8 Pseq Nelel N 3 yI)2-[(3-fluoro-4-

methoxybiphenyl-4-yl)(methylsulfonyl)amino]butanoic acid (Compound no. 99);
(2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(7-
methoxy-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 100);

25 (2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(6-methyl-
4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 101);
(2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(8-
methoxy-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 102);
(2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(6-fluoro-4-

30 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 103);
4-(5-Chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)-2-[ (4-chlorophenyl)
(methylsulfonyl)amino]butanoic acid (Compound no. 104);
2-[(4-Bromophenyl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 105);

35 2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 106);

2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(7-methyl-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 107);



The term "al kyl ", unless otherwi se specified, refers to a nonoradi cal
branched or unbranched saturated hydrocarbon chain having from1l to 20
carbon atwomoizlizssi4t erm can be exenplified by groups suebTaB2orebisgrs, et hyl,
n- propyl, iso-propyl, n-butyl, iso-butyl, 5sec-butyl, t-butyl, n-pentyl,

i sopentyl, neopentyl, n-hexyl, n-decyl, tetradecyl, and the |ike. The
term"al kenyl", unless otherw se specified, refers to a nonoradical of a
branched or unbranched unsaturated hydrocarbon group having from2 to 20
carbon atons with cis, trans or gem nal geonetry. The term

"al kynyl ", unless otherw se specified, refers to a nonoradical of an 10
unsat ur ated hydrocarbon, having from2 to 20 carbon atons. The term
"cycloal kyl ", unless otherw se specifigg, refers to cyclic al kyl groups of

from3 to 20 carbon atons having a single cyclic ring or multiple condensed
rings, which may; QRIchRRAGhbY ERREAIFORNRnRHo] ARE Snclo’]-uNbkG-13NdS, unl ess

ot herw se const righfRGhAY3EARyGREMDE bii@ lconpiéaid &Y ¢dal Kyl groups can
i nclude, for exanple, single ring structures, 15includi.ng cyclopropyl,

cycl obutyl, cycl B3 asnefleprgpidstt e arc ghrgmpqsatiqal gaapepitioncOMPNg | ng

structures, HeAgkHdhIRGrRAMFRRALANY b ond BB eYEh RNl ddcddedMeRinangeRE cyclic
al kyl groups.to which is fused an aryl group, for exanple, 1ndane, and the

. ( up O,
li ke. SpProYHAAnT Qrdee phargecsyticaly rretiablefrrierss srepienty R diefds: The term
"aryl", unless ot herw se specified, .refers to_aronatic systemhaving 6 to
2014 carbon at on® *AAEAEICH: l’t’rﬂ}éld‘fqe ‘P?be“é%etné‘ﬁ]iloé‘éff’rﬂéat}?ﬁHBPTPXIB’}I%XIS ®ricyclic
and are f:ar bﬂﬁlgpdria(huﬁﬁl@ﬁﬁﬂ}eﬁ@bﬁ(ﬁrﬁUﬂﬁ)lus Eﬂlﬁmﬁ&f@fﬂﬂr@ller@i&)ﬁllsa@?spbkﬁﬁprisﬂ@ gde,h but
are not limted. taq, enyl , bi , anthryl or _napht ring, and the
ke The ¢ adirisisipe By i B0 ot fgoRrtedl sHeRRe TR R SPFYT o the same
as defined abev@mpamibefk®hih'lh@kambaanytin, unl ess otherw se specified,

refers to an aromatic ring structure containing 5 or 6 ring atons or a
bi cycl i door tri choht emardonmt,itle diveawspohauditighsfof tifita@mbonlddd bdsbgated ons, Wi th

one or nore t.er.oat on(s) ,i.ndependent|y sel ect.e .N. 0 or S.and

opt onal 'y BRES GRS Teeke EPmRR R Hurtiarirtnasit bk orfriifber s. 1
in a riP? apﬁnhﬁph&ﬁédpbgmhem?mﬁamggﬁnsﬁhﬁmh?ﬂﬁﬁhﬂﬁmﬁ?mgﬂmmeN, agg -
optionally are benzofused or fused heterpary avi ng. 5- i ng, menbers. e
Cor e oyl BTRITATRGTS Sy BFEGRR. SHEPEKGPOY ety bR

"“het er ocycl yiyadykykdintimal preif@atnrvesihaedds watyenbds addschehicbart @ityk, het er oaryl
or. hetergeycl yl. group.Linked to the 5 remminder, of he i ecule via an

al kyl group. e et ant oM ererer "1 9" RS 18} hal ogen" refers to
fluorine, chlorine romn iodine: . The term"| eavin .gup” refers
to oroups that bRy ofsf leoRShR irenion s f O U R RALDPARP

| abi | e undepmbine oSsontphetds of aymdiatl ipasnbamdomivglopneal nved afgtheethdiapaptic
10separated_from synthetic pr der, def. ondi t anpl es of
eavi g or otatn YRR R BHek Il i IR TEMPANS ATy 5 50"
1), trifl atésraptwsypbatsancludes\bubdresqt liglikdsoy, t hi oal koxy, or hydroxy

radi cals, and the |ike. The term "protecting groups" refers to

nmoi eti e€0t hat prBventti-gileninataty agens tekppnimgntakoricovmpeich(lofuclaasnol ecul e

intended to be |eft ynatfigthalindlthidGr RGN FitkidMokiibRAL! RHOpiBhic SHEN
fenamates, pyrazolones, salicylates, PDE-4/p38 M AP Kinase/Cathepsin
nhibitors, (ii) leukotrienes LTC4/LTD4/LTE4/LTB4-Inhibitors, 5-
lipoxygenase inhibitor and PAF-receptor antagonists, (iii) Cox-2 inhibitors,

25 (iv) MMP inhibitors, and (v) interleukin-I inhibitors;

2)  antihypertensive agents, (i) ACE inhibitors, e.g., enalapril, lisinopril,
valsartan, telmisartan and quinapril, (ii) angiotensin II receptor antagonists
and agonists, e.g., losartan, candesartan, irbesartan, valsartan, and eprosartan,

(iii) B-blockers, and (iv) calcium channel blockers.

30 3) immunosuppressive agents such as cyclosporine, azathioprine and

methotrexate, and anti inflammatory corticosteroids.



15 nol ecul e. Unl ess otherw se specified, protecting groups may be used on
groups, such as hydroxy, am no, or carboxy. Exanples of protecting groups
are foundwDreoi/odg94@& eene and P.G M Wits, "Protective GromgB201noidezani c
Synt hesi s", 2nd Ed., John WIley and Sons, New York, N.Y. The species of the
carboxylic protecting groups, am no protecting groups or hydroxy protecting
groups enployed are not critical, as long as the derivatised 20

noi ety/noieties is/are stable to conditions of subsequent reactions and can
be renoved w thout disrupting the remai nder of the nol ecul e. The
conmpounds of this invention can contain one or nore asynmetric carbon atom
and thus may occur as racem c m xtures, enantioners and di asteroners. These
conpounds can al so exi st as confornersigotaners. Al such isoneric fornms of
t hese 25 conpounds are included in the present invention. Each stereogenic

carbon atom may ’ﬂ%_f@lﬁov@iﬁ?deﬁnﬁi‘bn@p?&% te@H! @l bR herdht hough the specific
conpounds exenplified in this application may be depicted in a particul ar

sterochem cal condel g atkyPNunl &9 BIRSWRL S p et NBfeRith B BlondB@cL PRASIY 6r
stereochem stry at any given chiral center or mxture thereof are

envi si oned H8brnshed sgruratqlehyflipgasbn hain having fropa 1 e thsarionafomsc d s ftERIcpy

accept abl e sablemplifi@r vyl dAchpP &lch a@ﬁleﬂa{éﬂ, Shy 1M ARpY100-plasYIUEBSy Lt RE bR, t s Of
carboxylic acids miety, which can be prepared bé reacti ng1 t he conpound
wi th appf oppictel gl pepiybivveratd grpreapd mdicny: hdwsl khadecylomnddhy liks.

Exanpl es of such_base are gl kali tal hydroxide incl udi pQt assi um
v ot de. sods URRT AFHE - Sales Aol Ve PEstiy B Rle ar th et al
hydr oxi des st@éheasr WdGNERU umahydéONidaRarBads 6@ ek aflomdr 020 daboishher, the

salts of or aﬁic bases, such as |ysine, arginine, guanidine, ethanolam ne,
chol i ne and "M'&S FREOT SAYRYENME hases, e.g., ammmoni um or substit ut ed

ammopni um sal ts e .al so.,included. \Werever..appr.opri ate, conpaunds with
phar maceut i cal |y SdaBp AL S e LA PR B e T gl it an

hal i des,10s ualsaasatdihyhydirbah hotdigdeym hydoebontdas. hydr oi odi de; ot her m ner al
acids and their corresponding salts, such as sul phate, nitrate, phosphate,
etc.; and al kyl HrdermOigelaaikyil’s uhlph ofatvass, spsaiiidl, eéeret hpdie abuyl ghgnaf e,

tol uene sul %QI%%&E)%O%&Q’ ba S %@'nglélsr%he@aglec;r'ng‘npmoli <ol ae‘(rilii% sa\%. 1((::'}? an.d
t heir corresponding salts, stuch-as acetate, °tartaratae, mal eate, “succi nat e,
citrate, et oay optionally contalnnanombieledfisjpdobds, drnas ctheopidundsiraidednltbsed her ei n,

may be prepared. by fal | ow 15reacti on, sequences..as. depicted in Schenes |,
B e P S Mttt
gf hFor nll,llSaTt(alu@iagtcypldp_)romrh dydatrumgl caeld@tyl RatlopdBjenglamdisiee lﬁwapmmémleamgg r di n? t (2)
chene |. e - - - ormul a
(whereinis g%%fm%sfﬁﬁé@gg %%P}%t%?ﬁ’nagh g%g&%g%ﬁ%%égﬁﬁgg? %uﬁq ?“p% ogen,

al koxy or hahehenosedian @F1 oty f)r egamds ialago apbthe Ok fSpFormufused3inghi ch on

reduction for 0 nd.; Formul a 4. The reaction of a conmpound of
Formula 4 wgtph%é ﬁﬁagyog%o %1@ e8‘ne gi ves a conpound of Fornula 5 which on

on Ting oent ng TSrr 471 c AR ey Bl PREM ity LiuORRMIA B 0701 Ty ©
prot ect i2Ag d# earbon atapesh whereirgltelynig syséqnhgdn beapong, bi- petigydlic and dseit yl , si l yl,

BOC- anhydr i [ N [ ' J f I8y wherein \IIN
i5is a het g%%(gng?c%??rﬁ%f: g§%§§, s@%%%%?f%g%gg{%r d?eb ru)Fg}é ?E\)/{éfgm%d ((:Oé npound of
Formul a 9 whhasl, bipheutyl, yntbiryl efegplshd eng.ond theviss a conpound of Formula 10. The

reaction of a 17 ' '
The term “aryloxy” denotes the group O-aryl wherein aryl is the same as defined

above.

25 The term “heteroaryl”, unless otherwise specified, refers to an aromatic ring
structure containing 5 or 6 ring atoms or a bicyclic or tricyclic aromatic group having from
8 to 10 ring atoms, with one or more heteroatom(s) independently selected from N, O or S

and optionally are benzofused or fused heteroaryl having 5-6 ring members.

The term “heterocyclyl”, unless otherwise specified, refers to a non-aromatic

30  monocyclic or bicyclic cycloalkyl group having 5 to 10 atoms wherein 1 to 4 carbon atoms



conmpound of Forrmula 7 with a conmpound of Formula 11 (where R is sane as
defined earlier) gives a conpound of Fornula 12 which on deprotection give
a conpoumnstoah1@issemul a 13. The coupling of 4-brono-nitrolpemaBra1/ogdiy a
conpound of Forrmula 2 to give a 5 conpound of Formula 3 can be carried out
in the presence of inorganic base selected from for exanple, potassium
carbonat e, sodium carbonate, sodium acetate, potassium acetate in presence
of a solvent selected from tetrahydrofuran, N,/V -dinethylformam de,

di et hyl sul f oxi de, toluene, or m xture(s) thereof. The reduction of a
conpound of Forrmula 3 to give a conpound of Fornula 4 can 10 be carried out
usi ng reduci ng agent selected from for exanple, Raney N ckel in hydrazine
hydrate or anmmonium formate, zinc, tinygr iron in the presence of
hydrochloric acid or lithium alum numhydride, Pd/Cin H2 in the presence

of a sol veninalflﬂgrar@eeamd%y hE@;o%M%&ftéarfﬁ% o@&h@%& optPhA1BNGd , di et hyl

et her, di oxane, m xturé(s) thereof. The coupli'ng of a corrpound of
Formul a 4 V\qufo%lﬁeﬁr?éﬁ’é?‘bl?ﬁéﬂr%?ﬂlé‘ﬁ‘éng %661119@16&113915 corrpound of Fornmula 5 can be
carried out using inorganic base selected from for exanple, sodium

hydr oxi de, pot asStedsiHyectrikealky]’; taﬁilﬂ]ﬁilhyhf‘rtﬁ%rﬁ]élky]soé‘ﬁﬁ??f)ﬁ Mafkdonat e usi ng

sol vent sel %@r@ﬁksﬁe&@%ﬂy b @ycl&anaMRkye, heRERDBE RoidrbSelyWab@y linked tofhext Ur e('s)

t her eof . The fornylation of a conpound of Fornula 5 to give a
conpound? of rqi—"%ﬁ‘ﬂ"r?ﬁll"afﬂﬁlﬁ%{FFuE?eVl%%’rar”fyé&“’%t using fornyl ating agent sel ected
from for exanpl formc acid, ac c 20form c anhydride, chloral,
activated form cﬁ&f?ral GE‘EIWgreI{FrSN- dﬁb‘f/cl ohexyl carbodi i m de (DCC) or

1-ethyl-3-(3-di bodj t ted f
esteery am*rénl uI %q%{?ﬁ’tagl]ao%nt ﬁeg rf)%e ug)hﬁé)"!b]f)mé r81(‘\f5r?tr Oéigll%’gclt\e/g fGr orry()r1[norC

exanpl e, toluen | et hox t han e, .or xture of . The ring
openi ng of a coer%ogﬁh ?av %qu regmtto%muesethgeé}gmtOrtpoctfn{l?ﬁylf)(ﬂnuﬁla 7 25can be

carried out pwptticsalfloying &bird uﬂdaﬂthd@nthnuwwdlpom%maleo of bdi@x eadilpyn- 6 usi ng one
or nore j,norgan base | L£gl i_car te...sodi um hydroxi de,
pot assi u'Pn hy F‘rgi?lﬁ e tfi % uCtar o&;elrglE o Cotnﬁgons egenaigs %ffleavmggfoug%t for
exanpl e, N, 1ri‘dluddlbn‘eirhy¢tﬂ10ntﬁ®.m hi:fl()gen'éf{g]dh@l Breb), haﬂﬂé:s topylapameylatehut anOI ,
t et rahydr of Uk acet oni LT xture(s) thereof. 18 The
coupl i ng of a"a’othl%‘ﬁ‘r‘f 0 ’f—d X}ﬁﬁf C dﬁﬁelgﬂecorrpound of Formula 8 to give a
conpound of For ”Hleeleri% [fpﬂcﬂecla ﬂs' &4 r%tmdléheIE [ ﬁé&ﬁﬁ&gﬁlc fred BOP% o COUF" €.
The oxidi zing part o e coup e is selected Trom Tor exanple,

- (azodi Matbmw h )Ipiqg@lp mﬂqnﬂgd to A@Bﬁ)unaffected during chemical modification of such
4 7 di mgthy DHIRL s NN, 1V

N _ rrqt%et g“é’%ﬁ'?ﬁy?azo F%g}][;l egﬁ% gr()ﬁﬁg}k%ag%&ﬁb's ﬂlayq’bgusgh Qﬁ‘gro&

N N, /V , N -thedroxgi srommpwrhmd@anmimm@@n(lmms argffoentdiy [T. Vi Zodersantoxyl at e
(DEAD), di yilaz 5% lsgte (DI AD) .
The reduci ng%wu%?qqhg&{@gﬁidpg%ﬁo‘%ém?g se eé?eﬁf’?g{ﬁl}%? é)%gflji
tributyl phodjohilwek, N.¥i pheesrpdipsad istvervexylip p(atictied srgvrardnnoppreteyting gmups

triscycl ohexyl Fb‘% é&ﬁn SRERIES 4?9 tQfii@1 SOlo¥ teﬁé?fva &”p'e

t et rahydr of ur PSurtox - di net or mam

acet oni £20i | @Ole@f/mmewwge sfyble ‘r@eaoe*bflons of subscflent d?@@tms astdan he t@fnoaedcorrpound of
Formula 9 tg,ltgg)u\{glsgl ﬁlgé;;gg%gggggrﬁg{e 19Cu1]e0 can be carried out can be

carried out in the pr m neral acid, for exanple, hydrochloric,
hydrobronic, hydfQiggl F&unagmhlg M B RRHE Rt SEIE OF B LMl CBhRARR] hane,

chl orof orm carbon tetrachl oride, dichloroethane, nethanol, ethanol,

acet oni t ri | 8nd they ey oshyFds EFRmis mixtares, shaatigmens @3d dipigremgrs. These O

al ternati Velcé&npotuﬁ@s c%’@lﬁ@éﬁé%’éé QR foPher@r GARRO URE s R iSEREAU A iRl Ve a
conpound of Fornmula 10 can be carried out in the presence of one or nore

or gani ¢ 2aci é¢moundsgire wsludad| e the prepent mﬁrweeﬁa@ stgeqogeniqyeathon gwREdy fshoni ¢ aci d
or canphor g§phpRAPk CodGlidiod. r!Ah?ho§§H t}{@wemﬁ@lccﬁﬂﬂoﬁgds kamiic§ @i onet hane,

chl orof orm carbon tetrachlorid di chl or oet hane, 20met hanol, et hanol,

acet oni tri | applicgion ary de eenigtedin a@Pﬂlﬁﬁl%tstff@(@?lc%lﬁéli*f!g@fatlon compagnds

al ternativehyind J‘t‘ﬁeﬁﬁ@éﬁ%ﬁ&%ﬁeﬁé@c&hs@w%@%ﬁ cBifal EQfidTe Rixird Re@bMEe @
compound of Formula 10 can be carried out 1n the presence of inorganic
base, for egaipted a3 partf thaivipatiedi de, sodi um hydroxi de, potassium

hydr oxi de, cesi um hydroxi de, potassium carbonate in a solvent selected from
di chl oronet hane, chloroform carbon tetrachloride,



25di chl or oet hane, net hanol, ethanol, acetonitrile, tetrahydrofuran, or

m xture(s) thereof. O alternatively, the deprotection of a conmpound
of For mulwo2ot203gi4¢e a conpound of Fornula 10 can be calPciras20ubs422y t he
presence of deprotecting agent, for exanple, Pd/C in presence of H2, Pd/C
wi th ammonium formate, Pd/C in presence of triethylsilane, ozone, boron
trichloride dinethylsulfide (BCL3. SMe2),

2, 3-di chl oro-5, 6-di cyano- p- benzoqui none 30(DDQ, tetrakis

tri phenyl phosphine in the presence of norpholine using solvent selected 19
from di chl or onet hane, chloroform carbon tetrachloride, dichloroethane,
nmet hanol , ethanol, acetonitrile, tetrahydrofuran, or m xture(s) thereof.
The reaction of a conpound of Fornula {swith a conpound of Fornmula 11 to
gi ve a conmpound of Formula 12 can be carried out in the presence of base
sel ected from fﬁktéﬁ% HBhﬁmmﬁ&M?%&%bﬁM&Bﬁs Nehi¥g pt SRhiWvarROPY T i di ne,
2,6-lutidine, 1-neth Iplperldlne N eth dllsoproylanlne

N, /V -dii soH}Cblﬂg‘ﬁltbft f’ﬁi}? afrfarbexyic aldppisyh W%‘Fbﬁ@lqerﬁ’éﬁpﬁfﬁdhy%@%ﬂte sel ected
from tetr ab&%d@lﬁ&l{;&lﬁﬂ app'}w!)prlléjte'b%erf@fn}&ylldg 9&%@@1& ball BB st fradinfiRs

acetonitrile m xture(s) thereof e deprotection of a conpound

of Formul a szbsusla)b?g? ois alkalé Bistabiuidepéste idding patayaum bydeeide eodimt hydeexidsut  under
simlar gongdidi m&u& h@ﬁmséﬁ@ GiilaRgaftR heiahﬁyd@@amggu&q aé)icnaézrféglﬂﬂ’llh%lgxﬁl@atﬂ' ve a
conpound of Fornula 10. The compound of Forrmula 20 can be prepared

accor di ng téagélﬁélﬁéroaﬂrie Fiither, the ﬁ'tltSHé@rgwlc hasest, pish 2hlyting arsdtincoaUa8fding: conpound
of Formul a 1ldadMAGKE LJIiSie ndRS ﬁ{eOﬁBange bAAG, e B athonidd of 4FBi@eq def i ned
earlier) to give a conpound of Fornula 15 erein Hal is F, d, Br, 1)

whi ch upon pRBRBIEN;sa % YesngudednPBgiactaPPIpidG e sy ein R, is the

sane as def bma&aﬁdanga&eptM@orgﬁﬁ&éﬂd Ogafmc@cﬁ@@%ou@a&oqamlf@rsmﬂa@ 16 with a
conpound of For nul wherein and i s al kyl, hal ogen,

aryl, héfer Bg}r%h}m@aHlyargk@m&eab@rwﬁ@%thg Iwagfgl acyds pil thei GoSHPORIINgG s

hal ogen) Thats coamaurghal, nfatdplRpnhe, &8 asid amyl thdanepshoRficsFQLRUl @ 17 to
form a conpound of Formul'a 18 which upon coupling with a compound of

Fornula 2 (#h&hase ﬁlilghoa?t9|t018?neﬁélp%%f§raw benpeilg SelABPIRES: e ofhgeorgaigacids
defined ear bi@hdir Hre§ondin€ HPAUE s Afctdr® idfdlatac Laleald) Que ARRQUIRMe, @fc. Fornul a 19
on 10 deprotection gives a conmpound of Formula 20. Path D (when Rk is

aryl / heteroaryl wmubshdrtasffedtheicddipdnads, dﬁdl@e@m@uﬂ@ WRfprdparctivy &11d&ingn
reaction with a conpound eeﬁggrnula 17 ives a campound of Formula 19 which

upon ded?ot&??#ﬂﬁ“ﬁ?W@%a HU%@“BWI HulVa V284 Ve al pha hal ogenati on of
a conmpound of Formula 14 to forma conpound of 15Fornula 15 can be carried
out in the presence of red phosphorous/Br2, in the presence of a sol vent
selected from for exanple, carbon tetrachloride, chloroform

di chl or onet hane, di chl oroet hane, or m xture(s) thereof.



The O-protection of a conpound of Formula 15 to give a conpound of Formul a
16 can be carried out with carboxy protecting group, for exanple, nethyl,
benzyl, aWbyb12/1389420 butyl, silyl, BOC anhydride in theppraBEnees4ets or ganic
base selected from for exanple, triethylam ne,

N, / V' -di met hyl am nopyri di ne, 2,6-|utidine, 1-nethyl piperidine,

Net hyl di i soproyl am ne, N,/V -diisopropyl et hyl am ne or N nethyl norpholine
usi ng solvents selected from tetrahydrofuran, N, N -dinethylfornman de,

di et hyl sul f oxi de, acetonitrile, or m xture(s) thereof. 25O alternatively,
the O-protection of a conpound of Formula 15 to give a conpound of Formul a
16 can be carried out with carboxy protecting group, for exanple, nethyl,
benzyl, allyl, t-butyl, silyl, BOC anhygride in the presence of inorganic
base selected from sodium bicarbonate, |ithium bicarbonate, potassium

bi car bonat egjppne or nore solvents selected from for exanple, N

N -di nmet hyl Tormam de, acetonitrile, 30di nethyl sul f oxi de, tetrahydrofuran
nmet hanol , et hanol, waten, or mxture(s) thereof. 21 The reactlon

conpound of Fornula with a cogpesnd of For nL1f Path C)
conmpound of F f°a 1 an be dﬂi i ed out pr esence g c base
selected frg or exa <!i‘h|un1car6 sodrunrﬁarb potaSS|um

car bonat e, nagne3|unh&@5boﬁhte bari um car bonat e usi ng so vent “for

exanpl e, acetonitrile, 5tetFammpdrofuran, “Rane, N, /V - dlné?ﬁVPfornanlde
di met hyl sul f oxi de, or m xture(s) thereof. The coupling pf a conpound
of Formula 18 with a cofp8ynd of Fernula 2 tq_give a conpound, of Fornula 19

can be carried ouzg%gzzﬁ gsencg f |norganm, atal yst sel ectédsfgom for
exanpl e, bis-(diph Q phlno)f ‘kyocence Mademam | | dlchlo

10( Pd(dppf) C12), t aki

pal | adi um acet at & or di

(triphenyl phosp al | adium (0)
or otﬁml pphl meé pal | adi um ﬁ}

sui t abl e base sel ected m for,exanmple, pot assi um car bohate, sodi um
acetate, potassium acetate in the presence of  solvent sel ect edmblrom
tetrahydrofuran, N,/ Wonglaget hyl f or mam de, “gire thyIsquOX|de t ol uene, or

m xture(s) thereof. 15The deprotection ¢fy,m|®dfPound of Fornula 19 to give
a conmpound of Formula 20 can be carried out [mwrdert sim | ar conditions as
described for the co und of Formula 9 to ive a conpound of Formula 10.

The reaction of a co mg of Formula 16 wi'tw°a conpound of For opao17

(Path D) to give a _compaind of Fornmul a carrled out

presence of inorgagilc Jbafe®20sel ect ed exanple ﬁéf%ng
te(Jn a

sol vent, for exanple, tonitrile, tetrahydegfuran, N N -
dinethylfornanlde di yl sul f oxi de, or m xture(s) thereof. Sche%% 1]
12. 1Fornmul a 26b {Fornul & 1 when 12. is heteroaryl, L is bond and Rr is

carbonate, sodiuy ar ogate lithium, ona e, bariumcar

aryl / heteroaryl substistiuted with OR6'} Formula 12 Formula 13
{Formula | when R? is {Formula 1 when R? is
heteroaryl, L! is bond} OCONHR', L! is bond}

The compound of Formula 10 (Path A) and Formula 13 (Path B) can be prepared

according to Scheme I. Thus, reacting 4-bromo-nitrobenzene with a compound of

5 Formula 2 (wherein & is aryl or heteroaryl ring and R®is hydrogen, alkyl, halogen,
alkoxy or halogeno-C;-Cs alkyl) gives a compound of Formula 3 which on reduction
forms a compound of Formula 4. The reaction of a compound of Formula 4 with alpha-
bromolactone gives a compound of Formula 5 which on upon formylation forms a
compound of Formula 6. The compound of Formula 6 on ring opening forms a compound

10 of Formula 7 (wherein R;, is carboxy protecting group, such as methyl, ethyl, allyl, benzyl,

t-butyl, silyl, BOC-anhydride) which on reaction with a compound of Formula 8 (wherein

@N is a heteroaryl ring, R’ is same as defined earlier) gives a compound of Formula 9

which finally on deprotection gives a compound of Formula 10. The reaction of a



23 The conpound of Fornula 26b (Path E), Fornula 29 (Path F), Formula
31 (Path G, Formula 36 (Path H) can be prepared according to Schene |1
Thus reacwongi2zo3samapound of Forrmula 17a (wherein R eis rg@nBzenpsdzl ogen,

al koxy, aryl oxy, aryl, carboxy) w th al pha-hydroxy | actone gives a conpound
of Fornmula 21 which upon ring 5 opening gives a conpound of Formula 22. The
car boxy-protection of conpound of Fornula 22 gives a conpound of Fornmula 23
(wherein Rp is sane as defined earlier). Path E (when Rk, is

hal ogen): the conpound of Fornula 23 upon hydroxy protection gives a
conmpound of Fornmula 24 (wherein Rp, is hydroxy protecting group). The
coupling of a conpound of Fornula 24 with a conpound of Fornula 24a
(wherein R6' 10 is alkyl, aryl, heteroasyl) gives a conpound of Formula 25
whi ch upon deprotection gives a conmpound of Fornula 26. The reaction of a
conpound Ofc&%% (héﬁ%ﬁnwthmﬁa%@ﬁP&MH@fﬁhmﬁﬁﬁﬁ%&ﬁn@ﬁ,Q%Mﬁ§%4wﬁ&%pound of
Fornmul a 26a e deprotectlon of conmpound of Formula 26a gives a conpound
of Formul a $&Her) gives a compmggdpf Eor(rvmle]ﬁ vRlch qngieprotectlon give a compound of

al koxy/ aryl exyidgizogen/ hydrogen): the reaction of a conpound 15 of Fornul a
23 with a conpound of Fornula 27 gives a conmpound of Formula 28 which upon

deprotection giveg c@u@ﬁgppuafdm@fnnlfweﬁaéh@waﬁa compound Hatohméha 2 ohieda RK, i's
aryl substituted with hal ogen and is allyl): the reaction of a conpound

of “ For mufa Q%HWP%O%FO@B%%WWWSPHW&le@wsa}cee@narg%ﬁ%w&cw fioBy mul a 30

whi ch upon @gRkARE bt@f&ltﬂi dafonde, GOMPA LRG0 Rke, FMARtadlpotdOiB@tabetit il When RK'
is COORp): the co;p ing of a conpound of Fornula 23 with a conpound of
A

Formul a 27 §ievese of a8ty arertest from dephylraprapmy.dhdimsn ioapmidcect i on gives a

conpound of ¢k Box3®, tohREe, CPRMMNIAE) tBfred, cOmpound of Formula 33 with a
conpound of Forrnula 34 gives a conmpound of Formula 35 which finally upon

deprotection formm radu@ﬁxfmﬂuradmpdunﬁefminalasﬁo git®d bempoRa¢ b @A 4 3arconpound
of For act

0X ve a of. Formul a 21 can
oo oG B it S d 2 et T e adho) S B ekl o T RS oo of
conpound of hﬁﬁﬁtwi @nnfonMrh For@ate Qrmpum@k ifdh i OE frebacSoftFd@bMericactsypound of
Fornmul a 9. 4 The rin £ g@g % £0 ound .of Forgula 2 to give a
Comound of g AR bIE i by B r TR RSl hdt Suehe comsound of
Fornul a 6 t etghydeofaras,aigaausigettinoF-aictivl @hetr, diokage, oambxaxy(s)RhaéEct i on of a

conpound of Forrmula 22 to give a conmpound of 5 Fornmula 23 can be carried
out under siniIaﬂmammﬂmgbﬁm&qumeﬁG%hhﬁﬂ4hﬁha@hﬁh@ﬁnpanmmo@ﬁeﬁornula 15 to
give a npound 0O 16. . The hydr ox tec f a conpound
ot ' For minar SYhaRp R R S sithnsarist o Rame SR FRReREE AR B Sarvibd out
usi ng pr ot eetantpdg, g)’dﬁlﬂ@hﬁb@ﬁtﬁt pudaskinmrydiogice, dixtanp hgdroxide, sodlum bicarbonate

tert- butyldlneth |SI

) T 1 h L\ ghl ori de (TMBCL
tert- 10but i}f I(Iﬁ gﬁfl&éf‘?@fr% Hgix%mglg%%qlp)ugﬂé E\Al?%%%i%?lxsnlﬂe S ere(())fr hde ( )
tr||sopropYIS|thmqg8£,QSHFE;fﬁﬁ%gTﬁgﬁlﬁﬁﬁg gﬂﬁ@: %d%??mﬂl sence of

base, for exanple, 1m'dazo zol"e ylanlne pyri di ne,
di i sopropyl eem‘hplcamnemeut uNng\If(uImmbtlﬂgydgamnsciWﬁcdm fier evcmnmlb;d‘omnemha®tlof

S0l vent 0 Ofo AR fhide MptoM1 - TRU W ORI A5, S{-Isﬁ'ﬁ%@%gm@a%etdﬁ Rider ! ! e

di chl or onet hane, ure thereo a conpound o
Formul a 24 %W@@%a16@ﬂ@6&hdnmﬂnﬁmnmumaw24ab0®hgdw@E&Hr@ﬂw@nmﬂmmkeﬁ@rnula 25

can be car My 9108 H{ﬂ fblljfr%?e 1ntﬁ‘ln %ésgt{ce Sppg)ﬁ&ehgs@%ctgé fl‘{)l‘grfﬁ} {Jc%mgl%atgﬂl A of a

conmpound of ornu ound 0 a éonpound of
For mul a 19.dﬁmﬂxwapﬁmtecﬁwmn<mhnamc@h@gﬁwb of Fornmula 25 to give a conpound
of Formula 26 20can be carried out using deprotecting agent selected from
for exanpl e, borbhe ringjop¢niggrdfdeompound of Formula 6 to give a compound of Formula 7

25  can be carried out with alkyl/aryl halide in the presence of 18-crown-6 using one or more
inorganic base selected from sodium bicarbonate, sodium hydroxide, potassium hydroxide,
lithium hydroxide in the presence of a solvent, for example, &, N’ -dimethylformamide,
methanol, ethanol, propanol, butanol, tetrahydrofuran, acetonitrile, water, or mixture(s)

thereof.



ethearte (BF3.0Et2), HF-pyridine, boron trichloride, boron tribrom de,
cesiumfluoride (CsF), potassiumfluoride (KF), n-tetrabutyl ammoni um

fl uori de,wBab2/i3sv4#i2, pot assi um carbonate i n presence ofPCTaBuwanvi42i9or
exanpl e, dichloronethane, N, N -dinethylformam de, acetonitrile, nethanol
et hanol , acetone, tetrahydrofuran, or m xture thereof. 25The reaction of a
conpound of Fornmula 26 with a conpound of Fornmula 27 to give a conpound of
Formul a 26a can be carried out under simlar conditions as described for
the reaction of a conmpound of Forrmula 7 with a conmpound of Formula 8 to
gi ve a compound of Fornmula 9. 25 The deprotection of a conpound of
Formul a 26a to give a conpound of Formula 26b can be out under simlar
conditions as described for the deprotggtion of a conpound of Forrmula 9 to
gi ve a conmpound of Fornula 10. The reaction of a compound of Fornula 23
(Path F) with a'ﬂ%QBﬂMﬂQoPJaﬁﬁk&&hﬁF@n&ﬁa?Qnﬁb%&m&mﬁ@ﬂﬂﬂyﬁgm@ﬂoE@é@“'a 28
can be carried out under simlar condition as described for the reaction of
a conpound &fMiEERdef erpulgd can be riep ouirin thepraseicernf rade covplyi Ve axiddipound of

Formula 9. part ofthJ@@o;&%Bﬁl@is%Gl%&téH“fr&ﬁ f8r KRAPRUNA_Rfoalc b iiPipéfiiko 9i ve a
conpound of Fornula 29 can be out under simlar conditions as described for

t he deproteé%@%ﬁ)6ﬁ(EnﬁﬁﬁﬁéﬁhﬁﬂémdﬁﬁlﬁéﬂﬁﬁWﬁ°@n§§‘b@VéDETPbﬁiﬁiﬁﬁﬂof
Fornmul a 20. teTIlaﬁethgafohic%o&ﬁm@e @mundmwﬁ%mbﬁ)p 370dRathBxARidM th a

conpound of Fornula 27 to give ound of Formula 30 can be carried out

under S|n1IéﬂPébﬁGﬁviﬁﬁéwﬁ'm@@ﬁﬁq - figbupykgedisaphoxpirte & conpound of For mul a

7 with a Compﬁgylggodﬁ%ﬂ%}hﬁe DIAD) IT Ve e PRUNE: R0 &fumé |1§seﬁtcteé-5-rhe
deprotection o n Forrmula 30 to give a conpound of Forrula 31

a Co ou
can be carr ifeg: @uﬁxaawwgfewbgﬁymhvS&hm@dﬂmeflﬂmp% aé@@ﬁihblémlmabenvlh@r

deprotecti Oﬁls@%kﬁie%%%% anhe E%éﬂéé & agsovanthOY@xaﬁlpféofEH%Gﬂ)ﬁﬁgn Formul a 10.
The reaction of a co ormula 23 (Path H with a conpound of

Fornul a 197 dnegiviaalfex %Nﬁ%mﬂﬁaﬂt@ﬂf%ﬁlﬂ? aC%@ﬂé%enOIB@XB%ﬁ@)ﬂ@awéut under
simlar conditions as 20 described for the conpound of Fornula 7 with a
conpound of For nifle4leRroteeiQg;of 8 CmRyAH B iPIMBIE * Ev$id pngpound of Fornpyla, 10

depr ot ect i OBarHe carre® BRRUIBE @fricki@uiTH kiRt pBedc® offinit@rabacQReMAAEb1IOf Fornul a 33

can be carrle t. as descr.i faor the conpound of For a9 togive a
conpound of MFP rig, bpgrobruni gygfewsac aﬂg Iyt sodve W&%%HO@#%GPW@% with a

conmpound of cleiofihacadfbn t@ra@iliMRlcadiCGDANMEY, dthdnor, B, 3&tsdfilcbe carried out
usi ng base selected fromtri thyla ne, N,N—dinethylaninopyridine,

2, 6- I ut i'ai n&rahydederat, op mEEYEQ) @eohkethyldiisoproylanine

N, N- di i sopr opyl | am. n met h hoI| t e presence of a
additives for exéh%?gmwv rng' H?gF%lgDS¥@“mn 51 Formula gveacmn““m

3- hydr oxy- 3pﬂﬂﬂmbMdD@mﬂMﬂ%ﬂm&oﬂnﬁﬂh@ﬂz@kébﬁﬁkmﬁmo%Tmﬁﬁhw&ﬂ@%Y@yrIdlne
N—hydroxysu00| r ox enz triaz a . suitable 26
Contens: o Sgame bl HS b esR AR et BRpoionC ad

1- (3-di net hydl%iit mfedmryiﬁ:l)di(ﬁﬂorﬁhé’iydne aihbﬁdbﬂnﬂbdﬁorhtyﬂa’cﬁlbhli@ldicﬁbroethane
chlorotripyrr honlunlh uor ophos

(benzot@P BF&T‘a|§?§§t?f@nTﬂFﬁ%{ Vgg%9ﬁ6¥ 6@%ﬁgﬂpﬁﬂfhexafluorophosphate
in the presence S sel ect ed

N, / V' di et hyl for(rgraarlﬁelalatwe ﬁé‘?‘?{"‘ie%t 8%?" ga"“ %%QFE’HP@?F ?deglVeaCOmPO?ur e(s)

t her eof . of Formula 10 can be carrled out in the presence of inorganic base, for example, lithium
hydroxide, sodium hydroxide, potassium hydroxide, cesium hydroxide, potassium
carbonate in a solvent selected from dichloromethane, chloroform, carbon tetrachloride,

25  dichloroethane, methanol, ethanol, acetonitrile, tetrahydrofuran, or mixture(s) thereof.

Or alternatively, the deprotection of a compound of Formula 9 to give a compound
of Formula 10 can be carried out in the presence of deprotecting agent, for example, Pd/C
in presence of H,, Pd/C with ammonium formate, Pd/C in presence of triethylsilane, ozone,
boron trichloride dimethylsulfide (BCl3.SMe»), 2,3-dichloro-5,6-dicyano-p-benzoquinone

30 (DDQ), tetrakis triphenylphosphine in the presence of morpholine using solvent selected



The deprotection of a conpound of Formula 35 to give a conpound of Formul a
36 can be carried out under simlar condition as described for the conpound
of For mulwo2ot203g84¢e a conpound of Fornula 10. Schene | ¥YCT/IBRG1/ARIRIUI 2 27
{Formula 1 when Ri is heteroaryl, L, is 10bond and Rl- is aryneteroaryl}
The conpound of Fornula 43 can be prepared according to Scheme IV. Thus,
protecting a conpound of Fornula 37 (wherein RI, is sane as defined
earlier) gives a conpound of Fornula 38 (wherein Rp, is sane as defined
earlier) which on reaction with a conpound of Formula 39 (Werein R6 is

al kyl and Ak is same as defined earlier) gives a 15 conpound of Fornula 40.
The conmpound of Formula 40 on deprotection gives a conpound of Formula 41
whi ch on reaction with a compound of Fggnula 27 (wherein RS 27 is sane as
defined earlier) forms a conpound of Formula 42. The deprotection of a
conpound of sGArMRofidhab \éﬁﬁ)r(ﬁoﬁp Hﬂ}g&ngtréefllof &, QlhBrotBanc, methanol, The
protection of a conmpound of Formila to give a compound of Fornula 38 can
be carried 6@@“&ﬁ6§@“@$ﬁﬁﬁ@ﬁdﬁﬁﬁﬂbPF@H@HQ@)%@@@}|bed for the conpound of
Formula 23 5 to give a conpound of Fornula 24. The reactlon of a
conpound of For nifiedeasgonpiarcompetaeb forenuls” Edy higmpoay! of Sogiulal 140 gifpound of
Fornmul a 40 G@&nﬁlﬁn@@fﬂ'dnﬁﬁ'la@gbaﬂaﬁ%@@ﬁlﬁ bdmuh A6 pOdd st cRecdfsar hbped for the
reaction of a conFound of Farmula 7 a. conpound of Formula 8 to give a

conpound? of SRS tylamirTie” d’éﬁ%ﬂ@%@?mdm %ﬁ*ﬁ%drfﬂ%&flplmdfﬁm{ 40 to

gi ve a conpeupdiibroyRimial ﬁ]\ﬁihus‘o?fbp?l%thfjﬁﬁﬁﬂe%@ NQHéth}HﬁlG@holﬁl'e i 4 @veaondi tions
as described for the co of Formula 25 to glve ound of Fornul a

26. Theelgesddiom FF“BledéPfEraﬁ%%ém%ﬁhY#fﬁF‘?ﬁml%F @GWYESHH% offSBadC of
Formul a 27 {pmBiw&s@h&erpound of Fornula 42 can be carried out under
simlar conditions as described for the 15 reaction of a conpound of
Formula 7 with aTH‘teép@twtﬁan)ffaE&ﬁ[mdh@-oﬁ:dnﬁulgiw&) gavemmumdi AfFomanans a 9.

The depr §tect|on of a coqgoung of Eornu a 4% |ve a oqu f Formul a
43 can §175eearigd oY ody s HuET s AItoRRs dBIHHRIH ? cqEgY Ve a
conpound of givokabthgouddof Fobatiene. V
Scheme 11
N
5 ™~S0,-Ak
ke e\ oy w C o RC N~ Aoy + Noin:
Hal Hal k
Formula 14 Formula 15 Formula 16 Formula 17
When R, is aryl/heteroaryl when R, is halogen
substituted with R¢
Path C
Path D
Ak Ak HO_ OH Ak
ORp J[:T W:TORp
D ——— Hal
Formula 2
Het Het Het
R5 R5 R?
Formula 20 Formula 19 Formula 18

[Formula 1 when R3 is
heteroaryl and L! is bond]

The compound of Formula 20 can be prepared according to Scheme 1. Thus, the

He
15  alpha halogenation of a compound of Formula 14 (wherein GN is a heteroaryl ring, R is



S02- Ak S02- Ak Formula 52 Fornmula 51 Fornmula 50 Formula | [when
R3 is heteroaryl, L1 is bond and R1L is aryl/heteroaryl] The conpound of

For mul a 5®0car/d3ev4pr epared accordi ng to Schene V. Thus PCraBmti/mg229

4- (2- hydroxyet hyl ) -2, 2-di met hyl 1, 3-di oxol ane with a conpound of Fornula 44
gi ves a conpound of Fornula 45 which upon ring opening gives a conpound of
Formul a 46. The conpound of Formula 46 on O-protection gives a conpound of
Forrmul a 47 (wherein Rp, is sane earlier) which upon reaction with a
conpound of Forrula 48 (wherein Hal and Ak are sanme as defined earlier)

gi ves a conpound of Fornula 49. The 10 coupling of a compound of Fornula 49
with a conpound of Formula 2 gives a conpound of Forrmula 50. The conpound
of Formula 50 on deprotection forms a ggnpound of Fornula 51 which finally

on oxidation gives a conpound of Fornula 52. _ The reaction of
4- (2- hydr oxygldWladfied Zatle TR 4V 2 brPocdRF ebaRe: W hhein¢RIReURM M) For nul a 44
forma conmpound of Formul a can be carried out under simlar condition 15

as for the ®8itpyneTPTeECtPs G Acompridefd oy Huvdhersin Brdp hapaneest o gi ve a
conmpound of dﬁﬂfewrﬁerg - The reaction of a compound of Formula 16 with a compound of Formula

17 (wherein Ak is Ci.salkyl and Ry is alkyl, halogen, aryl, heteroaryl) can take place in two

S5  ways.

Path C (when Ry is halogen): The compound of Formula 16 react with a

compound of Formula 17 to form a compound of Formula 18 which upon coupling with a

compound of Formula 2 (wherein & is aryl or heteroaryl ring and R® is the same as
defined carlier) gives a compound of Formula 19. The compound of Formula 19 on

10 deprotection gives a compound of Formula 20.

Path D (when Ry is aryl/heteroaryl substituted with R®): The compound of Formula 16 on
reaction with a compound of Formula 17 gives a compound of Formula 19 which upon

deprotection gives a compound of Formula 20.

The alpha halogenation of a compound of Formula 14 to form a compound of
15  Formula 15 can be carried out in the presence of red phosphorous/Br;, in the presence of a
solvent selected from, for example, carbon tetrachloride, chloroform, dichloromethane,

dichloroethane, or mixture(s) thereof.

The O-protection of a compound of Formula 15 to give a compound of Formula 16
can be carried out with carboxy protecting group, for example, methyl, benzyl, allyl, -

20 butyl, silyl, BOC anhydride in the presence of organic base selected from, for example,
tricthylamine, &,V -dimethylaminopyridine, 2,6-lutidine, 1-methylpiperidine, V-
ethyldiisoproylamine, N,N’-diisopropylethylamine or N-methylmorpholine using solvents
selected from, tetrahydrofuran, N, N’-dimethylformamide, dimethylsulfoxide, acetonitrile,

or mixture(s) thereof.

25 Or alternatively, the O-protection of a compound of Formula 15 to give a
compound of Formula 16 can be carried out with carboxy protecting group, for example,
methyl, benzyl, allyl, #-butyl, silyl, BOC anhydride in the presence of inorganic base
selected from, sodium bicarbonate, lithium bicarbonate, potassium bicarbonate in one or
more solvents selected from, for example, N, N’ -dimethylformamide, acetonitrile,

30  dimethylsulfoxide, tetrahydrofuran, methanol, ethanol, water, or mixture(s) thereof.



29 The ring opening of a conpound of Formula 45 to give a conpound of
Formul a 46 can be carried out in the presence of mneral acids selected
from forwexargi3sy44hydrochl ori c acid, hydrobrom c aci d, poydBmiodi4e29%ci d, or
in the presence of catalytic amount of cerium(1V) ammoniumnitrate (CAN),
ceriun(ll1) trifluoronethane sul fonate 5using solvent, for exanple,

acetone, nitronethane, acetonitrile, water, or described thereof. The
protection of a conpound of Fornmula 46 to give a conpound of Formula 47 can
be carried out under simlar conditions as described for the conpound of
Formula 23 to give a conpound of Forrmula 24. The reaction of a compound of
Formula 47 with a conmpound of Fornula 48 to give 10 a conpound of Fornul a
49 can be carried out under simlar congditions as described for the
reaction of a conpound of Fornula 7 with a conpound of Fornula 8 to give a
conpound of For Mile8eRtion of a cohPGmaBEPIAG 18fwid a%ﬁ?&ﬁl'a@f BbrnkGR 1YPAR 49 Wi th a
conpound of Fornmula 2 to give a conpound of Fornula 50 can be carried out
under si mi | & tcBYsdi eopmaendps Ferasidy [8sap be ericrimput ks nrergnasfof Hoeampbirsd of
Formul a 18 wiidiqadronf MR Qkach1Q it Bibhart, ofiul MfboRats QORQURT D onkier Mul a 19.
The deprotection of a conpound of Fornula 50 to give a compound of Fornul a
51 can be caPEREHMEAtborHY ST pArpopte sgpgisalyah fusxate pidddtilcor t he

depr ot ecti ORuQiydforG@NRRIARLE, wal%ﬁmMﬁnlgémha dQﬁéﬂ%{l@lfGﬁH@@%&t&%@)’zor mul a 26.

20The oxidation of a conpound of Formula 51 to give a conpound of Formula
52 can be cHrfPEd using oxidizing agent, for exanple, sodiumchlorite and
sodi um hypochlorite in presence of 2,2,6,6-tetranethyl piperidine-N oxyl)

(TEMPO), ~ sodi um Psrerydiag af 3 spnpponadefdarmyila {1y Ranramaopg %WE’HP‘E‘I%I%}O ¥ assi um

di chromat e, 2 peh@ssi bNFRAGITBY g lcBiricd SitRYthd peint e inS @i Cdafll sf JeRBd
acetonitrile, carbon tetrachl oride, water, or 25m xture(s) thereof. 30
Schene VI RERS: RoF10YE- BotdpheyiahesnhipgEreange nellgdepRlishordet er caryl LI is

bond, R l0i s @aKygphet,g &&ﬁkﬁ%ﬁph@ﬁﬁp%%ﬁ&ﬁﬂla&ﬁmﬁ@r[FMP%P@Q-, paBRiipeadefepar ed
according to ?c ene, VI . u 2- hydr oxy

Thus, 5 protecting 4- hyl ) - 2, 2- di net hyl
1, 3- di oxol af® IQTI%EIP%G“&?H%S@%HEIP% dipg(Hy |Wat%5@t%&é%eé?ﬁct%ﬁw§a 8hne as defined
earli eréI WPieﬁl;di’hpll@F&aééiuﬁﬁ:a%ﬁ?&,@&lﬁﬁrﬁﬁé@at@p@t@im grafin 10 hrekdnde 5431. fThE |
conpound o ormul a upon rt.her protection gives a co und o ormul a
55 (wher ei nS#Pnt feéecgeaﬁﬁma@trﬁ@gwﬁga% éPaNrfil@?t%yl?aﬁm&tﬂldw@@a}éﬁﬁﬁlgw th a
conpound of (Jhehewk mid@e(aeesi n Hal is sane as defined earlier) gives a
conpound of Fornula 56. 10 The coupling of a conpound of Forrmula 56 with a
conpoundsof For nTiealegro@t s a caapguad ok ovhul09 fodive Hcompbintlivf Gomdeproot ect i on
forms a Conga%%réq:agifed oFl(l)‘[ruch!r %imslgf CO-II-IHi%OHSBa]S_ described for the compound of Formula 9 to

give a compound of Formula 10.

The reaction of a compound of Formula 16 with a compound of Formula 17 (Path
D) to give a compound of Formula 19 can be carried out in the presence of inorganic base
20 selected from, for example, potassium carbonate, sodium carbonate, lithium carbonate,
barium carbonate in a solvent, for example, acetonitrile, tetrahydrofuran, NN -

dimethylformamide, dimethylsulfoxide, or mixture(s) thereof.

Scheme II1



reaction of a conpound of Fornula 58 with a conmpound of Fornula 27 (wherein
R5 is sane as defined earlier) gives a conpound of Fornula 59. The conpound
of For mulwo29120138%epr ot ecti on gi ves a conmpound of For nulpaT@B20avd®i229n

oxi dation forns a conpound of Fornula 61. 5The protection of

4- (2- hydroxyet hyl ) -2, 2-di met hyl 1, 3-di oxol ane to give a conpound of Fornul a
53 can be carried out using alkyl/aryl halides using inorganic base
selected fromlithium hydride, sodium hydride or organic base selected from
pyridine, triethylamne, trinethylam ne, tributylam ne,

N- et hyl di i sopropyl am ne, 4-N, Ndi net hyl am nopyri di ne, N-nethyl nor phol i ne or
2,6-lutidine in the presence of a solvent, 10for exanple,

N,/ V' -di met hyl f or mam de, dinethyl sul foxpde, acetonitrile, or m xture(s)

t her eof . The ring opening of a conpound of Fornula 53 to give a
conpound of Forrnula 55 can be carried out under simaidar conditions as
described for conpound of Forpula 45 tosgive a conpduna of Formul a 46.
15The protection P&OQDWDQM 94 to 'VSEQ conpo osFormul a 55 can be
carried out under~&inlar ‘con f_6h§ SCribp t he protection of
conpound of For nuba:=28 to give a compgund of FornuLamg4 The reaction of a
conpound of Fornmul a 55 with a conpound of Formu)a 48 to give a conpound of

Formul a 56 can be camw i,ed out under sinjlar conditions as described for the
20 conpound of For ZRmntﬁmhwconpoqu of pogmita 8 to ghve a conpound of
Fornul a 9. T upl<ng“6f a conpoudd of F la 5 .a compound of
Formula 2 to give a @@npgtﬂg\bf\Eor a ?McaWMb@,pqgg t under sinmilar

condi ti ons as destribed for*™touplirg off,a con@ﬂWﬂ%o Fornula 18 with a

conmpound of Forrfyl'a 2 to give a conpoupnd of FoPfftil a 19. 28Fhe deprotection
of a compound of la 57 to give ajco d' of Fornmul a can be carried
out as described forythg deprotecgion/of a cq;fﬁiig of Fothilla 9 to give a

conmpound of For@uka: 10.s5 The couphing /Of .6 ﬁ@@umdmﬁi For Iaw58 with a

conpound of Fornula 2% telgj vestaco “C4n”be carried out under
simlar condltlon cri bees=f or the 30 co gund of For WM th a
conpound of Fornie’8 teorgive a, g0

und of For a 9, o The
deprotection of a cempoeund of Fornula 59 tg ﬂ; el a’ conpound t Formul a 60
can be carried out under simlar cgpditions escri bed fradsghe conpound
of Formula 25 to give a conpound o:ggprnula 26 1) NE OXId@&hQn wof a conpound
h

of Fornula 60 to give a conpound ormul a 61 can be carrled out under
simlar condition assglescrlbedR 0 e conpoumgmgﬁ Formul §:51|to give a
conmpound of For mul In th Jabove schenmes, where spec|fic reagents,
for exanpl e, bazgﬁfji i d$, oIvents§ condensi agents, M@@duc}gg agent,
deprotecting &g ydroly2|ng "4yents, catalysts, etc., as mentioned, is
to be understood that.,ot her reagents, e.g., othﬁr aC|gs bases oIvents,
10condensi ng agent s, 6ﬁduci ng agery, deprotecti n agen@ yZfng
agents, catalysts,eE: known t o,one of ordij ki | | art may be
used. Simlarly, r éﬁiﬁn t enper af,ur es apd gu aglons nay be Just ed

according to the de$|red needs _wi:t Hout undue e{%érlnentatlon d wel |
[

z . Formula 35
wi thin the abllltles f one of rdi fary skill the art.
ORp Re N Formula 31 Ak
©
N> e {Formula 1 when R3 is heteroaryl, L! so o
Het is bond and R! is aryl/heteroaryl
RS Formula 29 substituted withhalogen} @
Formula 26a
{Formula 1 when R? is heteroaryl, L! is
bond and R! is halogen/hydrogen,
Ak Ikoxy/aryloxy'} Het

RS
| (o]
N. Formula 36
OH . .
{Formula 1 when R3 is heteroaryl, L1 is
R CONHaryl/heteroayl}
Het

R® " Formula 26b

{Formula 1 when R is heteroaryl, L!is
bond and R! is aryl/heteroaryl substituted
with OR6'}



The conpounds descri bed herein may be adm nistered to an ani mal for
treatnent 15orally, topically, rectally, internasally or by parenteral
route. Phaiormapassd4gal conpositions di scl osed herei n conmpCcirdaB2011/054229
pharmaceutically effective anounts of conpounds described herein formul ated
together with one or nore pharnmaceutically acceptable carriers, excipients
or diluents. Solid formpreparations for oral adm nistration include
capsul es, tablets, pills, powder, 20granul es, |ozenges, troches, cachets
and suppositories. For solid form preparations, active conmpounds can be

m xed with one or nore inert, pharmaceutically acceptabl e excipients or
carrier. Tablets and capsules for oral adm nistration may contain
conventional excipients, such as binding agents and/or dissolution
enhancers, for exanple, polyvinyl pyrrolidine, cellulose, nucilage of

starch, gel atin, TIRQLRAbSR of BHIMR. 268 6B B, BErmulaB9IBANE ) Fornduld ArBatRT
25bul ki ng agfnts, for exanple, mcrocrystalline cellul ose, sugar,

mai ze- st ar c k) ForN ¥R soiReiiddsnabeprerimdsctwiingio Scheanodle ThuyitspstiaaAt s, f or

exanpl e, tak&mpoahdl bORmPRN YAWIENEA! MeRgen, TROASS AR SirPRLALR,0r Stearic
acid; disinte ratlng agents and bi nder’, gbr exanpl e, "croscarnel | ose sodi um
pregel ati ni 8B witk plphashyrapnlagtone giyesgomporngh of Fermubnt lavkiclsyngnéing gl i dant s,

for exanpl e op&lgl el bordpduh® OFoeth@¥ bEleTIRV caftBk f: proRBlidnad e SIMhG of T Or exanpl e,
30 nmagnesi um st earate or sodlun1luar%é sul fate and coating materials. 33

Capsul es, t pMBia22ggivesip(cpipqprg oblfswule gApwhesun Buppang #glefippssedien).
Tabl ets, capsul es, Eills or, granules can be Erepared usi ng one or nore
coatings or shelTahE 6vhes & inhadogepls thegpprad gf Forppladd upeigpEiment s, for

exanpl e, enpRkdcGorCQAsiakBBp&Ind 0f FhukeatWRISn RP%/\KydI:di PRfechg @ohnary skill
inthe art. 5 General Exanple A formulation of a tabret could typigally
contain frofhocayplingpiegonpyndgf Grmykedt vathesapperrd ohbsrmala2dp (et R wei ght

may range f isamyd@rylthete®adDUd el coffbudX aNr@ulh 95 iwhlcH Spdadepbtddfdiiibes
| ngredi ents Anount QEMIM/Actlve Conpound 0.01 tao 20 rocrystalline

C
Cel | ul ose aBSUEPHHIL TP AYB G ertstios el srapPywle! EamUmMtadia coIPPt about 10
% Pr egel at i of zeaudhakshs abmpoudPoftFornaloda. The Foprotection of a compound of

Formula 26a gives a compound of Formula 26b.

Path F (when Ry is alkoxy/aryloxy/halogen/hydrogen): the reaction of a compound
15  of Formula 23 with a compound of Formula 27 gives a compound of Formula 28 which

upon deprotection gives a compound of Formula 29.

Path G: (when Ry is aryl substituted with halogen and R,, is allyl): the reaction of a
compound of Formula 23 with a compound of Formula 27 gives a compound of Formula

30 which upon deprotection gives a compound of Formula 31.

20 Path H: (when Ry is COOR,): the coupling of a compound of Formula 23 with a
compound of Formula 27 gives a compound of Formula 32 which upon deprotection gives
a compound of Formula 33. The coupling of a compound of Formula 33 with a compound
of Formula 34 gives a compound of Formula 35 which finally upon deprotection forms a

compound of Formula 36.

25 The reaction of a compound of Formula 17a with a-hydroxy lactone to give a
compound of Formula 21 can be carried out under similar conditions as described for the
reaction of a compound of Formula 7 with a compound of Formula 8 to give a compound

of Formula 9.



Pol yvi nyl Pyrrolidone (K-30) about 5%to about 12 % Talc about 0.1%to
about 2 % Magnesium Stearate about 0.1%to about 2 % Colloidal Silicon

D oxi de awoubi2n3gd6it o about 2 % 10Li quid form prepar at iPomaBioat/ oz

adm ni stration include pharmaceutically acceptabl e enul sions, solutions,
suspensi ons, syrups or elixirs. In such liquid form preparations, active
conpounds can be m xed with water or one or nore non-toxic solvents,

sol ubilizing agents or emulsifiers, for exanple, water, ethyl alcohol,

i sopropyl al cohol, ethyl carbonate, ethyl acetate, benzyl al cohol, benzyl
benzoate, propylene glycol, 151, 3-butyl ene glycol, dinethylfornmam de, oils,
for exanple, cottonseed, groundnut, corn, germ olive, castor and sesane
oil, glycerol, fatty acid esters of soppitan, or mxtures thereof. O al
conpositions can also include one or nore adjuvants, for exanple, wetting
agents, enul si f y1iRgind @RS ofSUsREAM BEF GI8R1T to SYELEERINE) FIBRhS 25 | avori ng
agents, perfum ng agents, or mxtures thereof. 20l njectabl e preparations,
for exanpl ecanshegpiricd oytigp deserikse or thgrempaunda Sodfetegivsisomagungd et f or nul at ed
accordi ng t @, mMRlijrods known to one of ordinary skill in the art, and in
particular, using one or nore suitable dispersing or wetting and suspendi ng

agents. Accept abhi@ dbhCheRc@Rbe 8 QbMFIhE of MAhulIRY th8ve RhPy@d Jncl ude one
or nore of water s solution, isotonic sodiumchloride, or mxtures

,  Ringer’ s 1, . D[ L
t her eof . 5 34ormula 23gap Beeqriiggqupendeipimilas cpnditiony as dsaibed for 8K cemreuie ot onpound

of this invephin saarivee chhpRad 6cFdMulilgi ng the drug with suitable
nonirritating excipients, such as cocoa butter and pol yet hyl ene glycols,

whi ch are solid ai Widkpaiokcli@aiakahpdms obEdrmhiaQeitdlgiad 2 Laghsuidesrper at ure and
nd rel ease the dru(igﬁr 5Dosage forns for

whi ch therefore I in.the rectum a

t opi cal or E’?@H‘é 4r¢r%ﬂ’ %é%%ﬁi"%r{“Fé@i?‘itBHH%W"EC%‘&%‘BWBI“B? He P Bpie:

[ n}/enti on i MJ—Mﬁﬁdiﬁiefhﬁﬁ?ﬁHﬂorid@@SBBMSCtL)[t@iﬁﬁﬂmylsilﬂblil&ﬁ’t&,(TgIgb@, zeﬁO\tI)\der 3, .
sol uti ons, rays,. in ant r pat.che Active ¢ u e adm xe
otor onB: i PRY R R AR iR FORY. GRap e R RERs O ER Tt 2t o

caL r ihelr S anfderapja:cﬁlnﬁhdMﬂ&rmesgmesﬁbagatfbweasm@e, iﬁlﬁaicﬂé,@\;\%&thﬂﬁﬁdﬁ@lg[ eq:Ji red.
Ophthal m c for ations, eardrops, e ol nts, powders 10and sol utions
o o also enUBUBIEER G fsOHEP B af. AU e sy R dine i the

Phar maceut i gakenpt e3arait] fonsafple, MEVdimethylfortasagaolb@emcetbhitrile)i t dosage
form the pﬁgggrations can be ivided into unit doses containing

b subg
appropri ate FMethans oHPIXGES th'so% onponent s. Unit dosage forms can be
packaged_ prepar af,j ons .contai ni n iscrete,capsul es Wgﬁrs Ln vials or
oy o Lt St T A R e e G TR S R il
conbi nat i ongand copdued oOformulaR5 pacicagedd barunger sthélat enlitions as for the
reaction of a compound of Formula 18 with a compound of Formula 2 to give a compound

of Formula 19.

The deprotection of a compound of Formula 25 to give a compound of Formula 26
20 can be carried out using deprotecting agent selected from, for example, boron trifluoride
ethearte (BF5.OEt,), HF-pyridine, boron trichloride, boron tribromide, cesium fluoride
(CsF), potassium fluoride (KF), n-tetrabutylammonium fluoride, Pd/C in H,, potassium
carbonate in presence of solvent, for example, dichloromethane, N, N’-dimethylformamide,

acetonitrile, methanol, ethanol, acetone, tetrahydrofuran, or mixture thereof.

25 The reaction of a compound of Formula 26 with a compound of Formula 27 to give
a compound of Formula 26a can be carried out under similar conditions as described for
the reaction of a compound of Formula 7 with a compound of Formula 8 to give a

compound of Formula 9.
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The deprotection of a compound of Formula 26a to give a compound of Formula
26b can be out under similar conditions as described for the deprotection of a compound

of Formula 9 to give a compound of Formula 10.

The reaction of a compound of Formula 23 (Path F) with a compound of Formula
27 to give a compound of Formula 28 can be carried out under similar condition as
described for the reaction of a compound of Formula 7 with a compound of Formula 8 to

give a compound of Formula 9.

The deprotection of a compound of Formula 28 to give a compound of Formula 29
can be out under similar conditions as described for the deprotection of a compound of

Formula 9 to give a compound of Formula 10.

The reaction of a compound of Formula 23 (Path G) with a compound of Formula
27 to give a compound of Formula 30 can be carried out under similar conditions as
described for reaction of a compound of Formula 7 with a compound of Formula 8 to give

a compound of Formula 9.

The deprotection of a compound of Formula 30 to give a compound of Formula 31
can be carried out under similar conditions as described for the deprotection of a

compound of Formula 9 to give a compound of Formula 10.

The reaction of a compound of Formula 23 (Path H) with a compound of Formula
27 to give a compound of Formula 32 can be carried out under similar conditions as
described for the compound of Formula 7 with a compound of Formula 8 to give a

compound of Formula 9.

The deprotection of a compound of Formula 32 to give a compound of Formula 33
can be carried out as described for the compound of Formula 9 to give a compound of

Formula 10.

The coupling of a compound of Formula 33 with a compound of Formula 34 to
give a compound of Formula 35 can be carried out using base selected from triethylamine,
N,N-dimethylaminopyridine, 2,6-lutidine, 1-methylpiperidine, N-ethyldiisoproylamine,
N,N-diisopropylethylamine or N-methylmorpholine, in the presence of a additives for
example hydroxybenzotriazole, 3-hydroxy-3,4-dihydro-4-oxo-1,2,3-benzotriazine, 2-

hydroxypyridine, N-hydroxysuccinimide or 1-hydroxy-7-azabenzotriazole, with a suitable
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condensing agent, for example, dicyclohexylcarbodiimide, 1-(3-dimethylaminopropyl)-3-
ethylcarbodiimide hydrochloride, chlorotripyrrolidinophosphonium hexafluorophosphate
or (benzotriazol- 1-yloxy)ris-(dimethylamino)phosphonium hexafluorophosphate in the
presence of a solvent selected from, for example, NN’ dimethylformamide,

5 dimethylsulfoxide, acetonitrile, or mixture(s) thereof.

The deprotection of a compound of Formula 35 to give a compound of Formula 36
can be carried out under similar condition as described for the compound of Formula 9 to

give a compound of Formula 10.

Scheme IV
Ak Ak
0 0 ISO 50, g
HO HO NHSO,Ak X0 '
6 )
j“"—» ))LORP O RO RG@Ng%Rp
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OH OR,, Formula 39
Formmula 17 OR, OH
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N
het
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1
|
SO, 0 S0,
N 0
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OO,
-
N
N
c| ©
R’ RS
Formula 43 Formula 42
{Formula 1 when R? is heteroaryl, L! is
10 bond and R! is aryl/heteroaryl}

The compound of Formula 43 can be prepared according to Scheme V. Thus,
protecting a compound of Formula 37 (wherein R, is same as defined earlier) gives a
compound of Formula 38 (wherein R, is same as defined earlier) which on reaction with a
compound of Formula 39 (Wherein R® is alkyl and Ak is same as defined carlier) gives a
15  compound of Formula 40. The compound of Formula 40 on deprotection gives a

compound of Formula 41 which on reaction with a compound of Formula 27 (wherein R’
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is same as defined earlier) forms a compound of Formula 42. The deprotection of a

compound of Formula 42 gives a compound of Formula 43.

The protection of a compound of Formula 37 to give a compound of Formula 38
can be carried out under similar conditions as described for the compound of Formula 23

5 to give a compound of Formula 24,

The reaction of a compound of Formula 38 with a compound of Formula 39 to give
a compound of Formula 40 can be carried out under similar conditions as described for the
reaction of a compound of Formula 7 with a compound of Formula 8 to give a compound

of Formula 9.

10 The deprotection of a compound of Formula 40 to give a compound of Formula 41
can be carried out under similar conditions as described for the compound of Formula 25

to give a compound of Formula 26.

The reaction of a compound of Formula 41 with a compound of Formula 27 to give
a compound of Formula 42 can be carried out under similar conditions as described for the
15  reaction of a compound of Formula 7 with a compound of Formula 8 to give a compound

of Formula 9.

The deprotection of a compound of Formula 42 to give a compound of Formula 43
can be carried as described for the compound of Formula 9 to give a compound of

Formula 10.
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Scheme V
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Formula 52 Formula 51 Formula 50
Formulal

[when R3 is heteroaryl,
L! is bond and R' is aryl/heteroaryl]

The compound of Formula 52 can be prepared according to Scheme V. Thus
5 reacting 4-(2-hydroxyethyl)-2,2-dimethyl 1,3-dioxolane with a compound of Formula 44
gives a compound of Formula 45 which upon ring opening gives a compound of Formula
46. The compound of Formula 46 on O-protection gives a compound of Formula 47
(wherein R, is same earlier) which upon reaction with a compound of Formula 48
(wherein Hal and Ak are same as defined earlier) gives a compound of Formula 49. The
10 coupling of a compound of Formula 49 with a compound of Formula 2 gives a compound
of Formula 50. The compound of Formula 50 on deprotection forms a compound of

Formula 51 which finally on oxidation gives a compound of Formula 52.

The reaction of 4-(2-hydroxyethyl)-2,2-dimethyl 1,3-dioxolane with a compound
of Formula 44 form a compound of Formula 45 can be carried out under similar condition
15  as for the compound of Formula 7 with a compound of Formula 8 to give a compound of

Formula 9.
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The ring opening of a compound of Formula 45 to give a compound of Formula 46
can be carried out in the presence of mineral acids selected from, for example,
hydrochloric acid, hydrobromic acid, hydroiodic acid, or in the presence of catalytic
amount of cerium(IV) ammonium nitrate (CAN), cerium(I1I) trifluoromethane sulfonate

using solvent, for example, acetone, nitromethane, acetonitrile, water, or described thereof.

The protection of a compound of Formula 46 to give a compound of Formula 47
can be carried out under similar conditions as described for the compound of Formula 23

to give a compound of Formula 24.

The reaction of a compound of Formula 47 with a compound of Formula 48 to give
a compound of Formula 49 can be carried out under similar conditions as described for the
reaction of a compound of Formula 7 with a compound of Formula 8 to give a compound

of Formula 9.

The coupling of a compound of Formula 49 with a compound of Formula 2 to give
a compound of Formula 50 can be carried out under similar conditions as described for
coupling of a compound of Formula 18 with a compound of Formula 2 to give a

compound of Formula 19.

The deprotection of a compound of Formula 50 to give a compound of Formula 51
can be carried out under similar condition as described for the deprotection of a compound

of Formula 25 to give a compound of Formula 26.

The oxidation of a compound of Formula 51 to give a compound of Formula 52
can be carried using oxidizing agent, for example, sodium chlorite and sodium
hypochlorite in presence of 2,2,6,6-tetramethylpiperidine-N-oxyl) (TEMPO), sodium
periodate in presence of ruthenium trichloride, potassium dichromate, potassium
permanganate, using a solvent selected from, acetonitrile, carbon tetrachloride, water, or

mixture(s) thereof.

bond
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[Formula I whenR?3 is heteroaryl
L!is bond,R! is aryl/heteroaryl]

The compound of Formula 61 can be prepared according to Scheme VI. Thus,

5 protecting 4-(2-hydroxyethyl)-2,2-dimethyl 1,3-dioxolane gives a compound of Formula
53 (wherein R,, is same as defined earlier) which upon ring opening forms a compound of
Formula 54. The compound of Formula 54 upon further protection gives a compound of
Formula 55 (wherein Rp’ is same as defined earlier) which on reaction with a compound
of Formula 48 (wherein Hal is same as defined earlier) gives a compound of Formula 56.

10 The coupling of a compound of Formula 56 with a compound of Formula 2 gives a

compound of Formula 57 which on deprotection forms a compound of Formula 58. The
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reaction of a compound of Formula 58 with a compound of Formula 27 (wherein R is
same as defined earlier) gives a compound of Formula 59. The compound of Formula 59
on deprotection gives a compound of Formula 60 which on oxidation forms a compound

of Formula 61.

5 The protection of 4-(2-hydroxyethyl)-2,2-dimethyl 1,3-dioxolane to give a
compound of Formula 53 can be carried out using alkyl/aryl halides using inorganic base
selected from lithium hydride, sodium hydride or organic base selected from pyridine,
triethylamine, trimethylamine, tributylamine, N-ethyldiisopropylamine, 4-N,N-
dimethylaminopyridine, N-methylmorpholine or 2,6-lutidine in the presence of a solvent,

10 for example, N,N’-dimethylformamide, dimethylsulfoxide, acetonitrile, or mixture(s)

thereof.

The ring opening of a compound of Formula 53 to give a compound of Formula 55
can be carried out under similar conditions as described for compound of Formula 45 to

give a compound of Formula 46.

15 The protection of a compound 54 to give a compound of Formula 55 can be carried
out under similar conditions as described for the protection of compound of Formula 23 to

give a compound of Formula 24.

The reaction of a compound of Formula 55 with a compound of Formula 48 to give
a compound of Formula 56 can be carried out under similar conditions as described for the

20 compound of Formula 7 with a compound of Formula 8 to give a compound of Formula 9.

The coupling of a compound of Formula 56 with a compound of Formula 2 to give
a compound of Formula 57 can be carried out under similar conditions as described for
coupling of a compound of Formula 18 with a compound of Formula 2 to give a

compound of Formula 19.

25 The deprotection of a compound of Formula 57 to give a compound of Formula 58
can be carried out as described for the deprotection of a compound of Formula 9 to give a

compound of Formula 10.

The coupling of a compound of Formula 58 with a compound of Formula 27 to
gives a compound 59 can be carried out under similar conditions as described for the

30  compound of Formula 7 with a compound of Formula 8 to give a compound of Formula 9.
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The deprotection of a compound of Formula 59 to give a compound of Formula 60
can be carried out under similar conditions as described fro the compound of Formula 25

to give a compound of Formula 26.

The oxidation of a compound of Formula 60 to give a compound of Formula 61
5 can be carried out under similar condition as described for the compound of Formula 51 to

give a compound of Formula 52.

In the above schemes, where specific reagents, for example, bases, acids, solvents,
condensing agents, reducing agent, deprotecting agent, hydrolyzing agents, catalysts, etc.,
as mentioned, is to be understood that other reagents, e.g., other acids, bases, solvents,

10 condensing agents, reducing agent, deprotecting agent, hydrolyzing agents, catalysts, etc.,
known to one of ordinary skill in the art may be used. Similarly, reaction temperatures
and durations may be adjusted according to the desired needs without undue

experimentation and well within the abilities of one of ordinary skill in the art.

The compounds described herein may be administered to an animal for treatment
15  orally, topically, rectally, internasally or by parenteral route. Pharmaceutical compositions
disclosed herein comprise pharmaceutically effective amounts of compounds described
herein formulated together with one or more pharmaceutically acceptable carriers,

excipients or diluents.

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

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

25  bulking agents, for example, microcrystalline cellulose, sugar, maize-starch, calcium
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; antiadherents, for example,

30  magnesium stearate or sodium luaryl sulfate and coating materials.
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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.
General Example

A formulation of a tablet could typically contain from 0.01 mg to 500 mg of active
compound while tablet fill weight may range from 50 mg to 1000 mg. An example is

illustrated below:
Ingredients Amount % w/w

Active Compound 0.01 to 20 mg

Microcrystalline Cellulose about 50% to about 90%
Croscarmellose Sodium about 1% to about 10 %
Pregelatinized Starch about 1% to about 15 %
Polyvinyl Pyrrolidone (K-30) about 5% to about 12 %
Talc about 0.1% to about 2 %
Magnesium Stearate about 0.1% to about 2 %
Colloidal Silicon Dioxide about 0.1% to about 2 %

Liquid form preparations for oral administration include pharmaceutically
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,
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
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.

38
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Suppositories for rectal administration of the compound of this invention can be
prepared by mixing the drug with suitable nonirritating excipients, such as cocoa butter
and polyethylene glycols, which are solid at ordinary temperatures but liquid at body

temperature and which therefore melt in the rectum and release the drug.

Dosage forms for topical or transdermal administration of a compound of the
present invention include ointments, pastes, creams, lotions, gels, powders, solutions,
sprays, inhalants or patches. Active compounds can be admixed under sterile condition
with one or more pharmaceutically acceptable carriers and optionally any preservatives or
buffers as may be required. Ophthalmic formulations, eardrops, eye ointments, powders

and solutions are also encompassed within the scope of this invention.

Pharmaceutical 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

or any combination and number of such packaged forms.
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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

5 the present invention.
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Experimental

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

literature.

Svynthesis of intermediate

Svnthesis of 6-methyl-1,2.3-benzotriazin-4(3H)-one

The title compound was prepared following the procedure outlined in.J. Med.

Chem., 35(14), p. 2626-2630 (1992).
The following analogues of benzotriazin-4(3 H)-one were prepared analogously:
7-Methoxy-1,2,3-benzotriazin-4(3 H)-one
7-(Trifluoromethyl)-1,2,3-benzotriazin-4(3 H)-one;
7-Methyl-1,2,3-benzotriazin-4(3 H)-one;
6-Methoxy-1,2,3-benzotriazin-4(3 H)-one;
5-Chloro-1,2,3-benzotriazin-4(3H)-ong;
7-Chloro-1,2,3-benzotriazin-4(3H)-ong;
5-Methoxy-1,2,3-benzotriazin-4(3 H)-one;
5-Fluoro-1,2,3-benzotriazin-4(3 H)-ong;
8-Methoxy-1,2,3-benzotriazin-4(3 H)-one;
6-Fluoro-1,2,3-benzotriazin-4(3H)-one.

Synthesis of 5-methyl-1H-isoindole-1.3(2H)-dione

The title compound was prepared following the procedure outline in Chem. Ber.
1877,10, 1163.

Synthesis of 4-(1.3-dioxo-1.3-dihydro-2H-isoindol-2-y)butanoic acid

To a solution of y-aminobutyric acid (20.68 g, 0.199 moles) and phthalic anhydride
(29.6 g, 0.199 moles) in toluene (300 mL) was added triethylamine (3 mL, 0.0215 moles)

and heated at 110°C for about18 hours. After completion, the reaction mixture was
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allowed to cool to room temperature. The reaction mixture was washed with 1IN HCl
solution (20 mL) at 40°C and solid was crystallized out from organic layer. The residues

was filtered, washed with water and dried under vacuum overnight to get desired product.

Yield: 31.64 g
5 LCMS: 2342 (M+1)

Synthesis of N-(4-bromophenyl)methane sulfonamide

To a solution of 4-bromoaniline (100 g, 581 mmoles) in dichloromethane (75 mL)
and pyridine (75 mL) was slowly added methanesulphonyl chloride (99 g, 872 mmoles).
The reaction mixture was allowed to stir for about one hour at the same temperature.

10 After one hour, dilute hydrochloric acid was added to the reaction mixture to remove
pyridine. The organic layer was collected, dried over anhydrous sodium sulphate and
evaporated under reduced pressure to obtain a crude product. The crude product was
purified on a silica gel column using 60% cthyl acetate: hexane as eluent to afford a

desired compound.
15  Yield: 110 g
LCMS: 267.03, 268.97 (M+Na)

Synthesis of N-[4-(4-methylphenoxy)phenyl]methane sulfonamide

To a solution of 4-(4-methylphenoxy)aniline (3.5 g, 17.6 mmoles) in pyridine (20

mL) and dichloromethane (20 mL) at 0°C was added methanesulfonyl chloride (2.2 mL,

20 26.4 mmoles). The reaction mixture was allowed to stir at room temperature for about 2
hours. After completion of reaction, pyridine was evaporated and the reaction mixture
was extracted with ethyl acetate. The organic layer was collected, washed with water,

dried over anhydrous sodium sulphate and evaporated to get a crude product. The crude
product obtained was purified on silica gel column using 25% ethyl acetate: hexane as

25  eluent to get desired compound.
Yield:3.1¢g

The following compound can be prepared accordingly: N-(4-Methoxyphenyl)

methanesulfonamide.



N. . 43 89 40 bond -S02CH3 j ,T. * 90 . bond -S02CH3 ,T. * 91 ao, CH,
bond -S02CH3 i ,T. * 92 0 . bond -S02CH3 i
WO 2012/038944 PCT/IB2011/054229

47

Synthesis of benzyl 2.4-dihydroxybutanoate

To a solution of a-hydroxylactone (10 g, 0.098 moles) in methanol (50 mL) was
added sodium hydroxide (5.88 g, 0.147 moles) in water (10 mL) and allowed to stir at
room temperature for about one hour. The reaction mixture was concentrated and taken in

5 N, N’-dimethylformamide (40 mL) and benzyl bromide (14 mL, 0. 117 moles) was added
drop wise. The reaction mixture was again allowed to stir for overnight at room
temperature. After completion of reaction, solvent was evaporated under vacuum and the
reaction mixture was extracted with ethyl acetate. The organic layer was washed with
water, brine and dried over anhydrous sodium sulphate and evaporated under vacuum to

10 obtain a crude product. The crude product was purified on silica gel column using 80%

ethyl acetate: hexane as eluent to afford the title compound.
Yield: 10.4 g
LCMS: 211.47 (M+1), 233.5 (M+Na)

Synthesis of N-(biphenyl-4-ylY)methanesulfonamide

15 To the solution of 4-biphenyl amine (1 g, 0.0059 moles) in dimethylformamide (10
mL) was added potassium carbonate (1.63 g, 0.0118 moles) and stirred for about 10
minutes and then methanesulfonyl chloride (3.64 mL, 0.0472 moles) was added slowly.
The reaction mixture was allowed to stir at room temperature for about 30 minutes. After
completion, the reaction mixture was extracted with ethyl acetate while washing with

20 water. The organic layer was dried over anhydrous sodium sulphate and evaporated under
reduced pressure to get a crude product which was purified on silica gel column to get

desired product.

Yield: 0.75 g
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Synthesis of fert-butyl 4- {[4-hydroxy-1-o0xo0-1-(prop-2-en-1-yloxy)butan-2-y1](methyl

sulfonyl)amino ! benzoate

Step a: Preparation of zert-butyl 4-nitrobenzoate

To a solution of p-nitrophenol (10 g, 59.88 mmoles) in tert-butanol (100 mL) and
tetrahydrofuran (100 mL) were added N,N’-dimethylaminopyridine (1.4 g, 11.97 mmoles)
and Boc anhydride (38.4 mL, 179.64 mmoles) at room temperature. The reaction mixture
was allowed to stir for about 10 hours at room temperature. The temperature was
increased slowly to 35°C and reaction mixture was stirred for about 6 hours. After
completion, solvent was evaporated under reduced pressure and reaction mixture was
extracted with ethyl acetate. The organic layer was washed with water, brine and
evaporated under vacuum to get a crude product. The crude product was purified on silica

gel column using 20% ethyl acetate: hexane as eluent to get desired compound.
Yield12 g
Step b: Preparation of zert-butyl 4-aminobenzoate

To a solution of compound obtained from Step a (11 g) in tetrahydrofuran (50 mL)
and methanol (50 mL) was added 10% Pd/C (3 g) and H, was supplied at 60 psi in Parr
apparatus for about 2 hours. After completion, reaction mixture was filtered through celite
pad and residue was washed with ethyl acetate. The filtrate obtained was concentrated

under vacuum to get the desired compound.

Yield: 10 g.

LCMS: 194.47 (M+1)

Step c¢: Preparation of zerz-butyl 4-[(methylsulfonyl)amino]benzoate

To an ice cooled solution of compound obtained from Step b (10 g, 51.81 mmoles)
in pyridine (50 mL) and dichloromethane (50 mL) was added methanesulphonyl chloride
(8.86 g, 77.72 mmoles). The reaction mixture was allowed to stir for about one hour at
same temperature. After one hour, HCI (11 N) solution was added to bring the pH of the
reaction mixture to neutral and then extracted with ethyl acetate. The organic layer was

washed with water, dried over anhydrous sodium sulphate and evaporated under vacuum

1" TO
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to get crude product. The crude product obtained was purified on silica gel column using

50% ethyl acetate: hexane as eluent to get desired product.
Yield: 10 g
LCMS: 293.76 (M+Na)

Step d: Preparation of zert-butyl 4-[(methylsulfonyl)(2-oxotetrahydrofuran-3-

yl)amino] benzoate

To an ice cooled solution alpha-hydroxy lactone (1 g, 9.80 mmoles) in
tetrahydrofuran (30 mL) were added compound obtained from Step ¢ (2.6 g, 9.80 mmoles)
and triphenylphosphine (13.6 g, 14.70 mmoles). The reaction mixture was stirred for
about 15 minutes and diisopropylazodicarboxylate (DIAD) (2.9 g, 14.70 mmoles) was
added at same temperature. The reaction mixture was allowed to stir for about 2 hours at
room temperature. After complete conversion of starting material, solvent was evaporated
under vacuum to obtain a crude compound. The crude compound was purified on silica

gel column using 30% ethyl acetate: hexane as elutent to get the desired product.
Yield: 6 g
LCMS: 354.82 (M).

Step e: Preparation of N-[4-(tert-butoxycarbonyl)phenyl]-/V-(methylsulfonyl)

homoserine

To an ice-cooled solution of compound obtained from Step d (4 g, 11.26 mmoles)
in ethanol (30 mL) and methanol (10 mL) was added sodium hydroxide (0.495 g, 12.39
mmoles) in water (5 mL). The reaction mixture was allowed to stir at same temperature
for about 30 minutes. After 30 minutes, solvent was evaporated and reaction mixture was
extracted with ethyl acetate while washing with water. The aqueous layer was acidified
with aqueous solution of sodium bisulfate and extracted with ethyl acetate. The combined
organic layer was dried over anhydrous sodium sulphate and evaporated to get desired

compound.

Yield: 3g
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Step f: Preparation of zert-butyl 4-{[4-hydroxy-1-oxe-1-(prop-2-en-1-yloxy)butan-2-
yl](methylsulfonyl)amino}benzoate

To a solution of compound obtained from step ¢ (3 g, 8.04 mmoles) in N, N’-
dimethylformamide (25 mL) were added sodium bicarbonate (1 g, 12.06 mmoles) and
allyl bromide (1.07 g, 8.84 mmoles) at room temperature. The reaction mixture was
allowed to stir at room temperature for about 12 hours. After completion of reaction,
solvent was evaporated and reaction mixture was extracted with ethyl acetate. The
organic layer was washed with water, dried over anhydrous sodium sulphate and
evaporated to get crude product. The crude product was purified on silica gel column

using 40% ethyl acetate: hexane to get the desired compound.
Yield: 1.4 g.
LCMS: 413.87 (M+1).

Synthesis of prop-2-en-1-y1 N-(4'-chlorobiphenyl-4-y1)-N-(methylsulfonylYhomoserinate

Step a: Preparation of /V-(4'-chlorobiphenyl-4-yl)methanesulfonamide

To a solution of N-(4-bromophenyl)methanesulfonamide (2 g, 0.008 moles) in ¥,
N’-dimethylformamide (15 mL) and water (15 mL) were added 4-chlorophenylboronic
acid (2.49 g, 0.016 moles), potassium carbonate (3.3 g, 0.024 moles) and tetrakis
triphenylphosphine (277 mg, 0.002 moles). The reaction mixture was heated upto 100°C
for about 14 hours. After completion, the reaction mixture was quenched with water and
extracted with ethyl acetate. The combined organic layer was washed with water, brine,
dried over anhydrous sodium sulphate and evaporated under reduced pressure to obtain a
crude product. The crude product was purified on silica gel column using 25% ethyl

acetate: hexane as eluent to get title compound.
Yield: 1.8 g

Step b: Preparation of N-(4'-chlorobiphenyl-4-yl)-N-(2-oxotetrahydrofuran-3-

yl)methane sulfonamide

To a compound obtained from step a (10 g, 0.035 moles) in tetrahydrofuran (70
mL) were added a-hydroxy lactone (8.8 g, 0.05 moles) and triphenylphosphine (13.9 g,

0.05 moles) at 0°C. The reaction mixture was allowed to stir for about 10 minutes and

CHs
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diisopropylazodicarboxylate DIAD (10.7 mL, 0.05 moles) was added to it at 0°C. The
reaction mixture was again stirred for about 2 hours at room temperature. After
completion, solvent was evaporated to obtain a crude product which was purified on silica

gel column using 20% ethyl acetate: hexane as eluent to get the desired product.
5  Yield: 10 g
LCMS: 365.71 (M+1)
Step c: Preparation of N-(4'-chlorobiphenyl-4-yl)-/V-(methylsulfonyl)homoserine

To a solution of compound obtained from step b (10 g, 0.0273 moles) in ethanol:
water mixture (10:1) (100ml: 10mL) at 0°C was added sodium hydroxide (1.2g, 0.037
10 moles) in water (2 mL). The reaction mixture was allowed to stir for about 2 hours at 0°C.
After 2 hours, solvent was evaporated under reduced pressure and residues obtained were
taken in water and extracted with ethyl acetate. The aqueous layer obtained was acidified
by aqueous solution of sodium bisulphite and then extracted with ethyl acetate. The
combined organic layer was washed with water, brine, dried over anhydrous sodium

15  sulphate and evaporated under reduced pressure to get title compound.
Yield:10g

Step d: Preparation of prop-2-en-1-yl N-(4'-chlorobiphenyl-4-yl)-N-(methylsulfonyl)

homoserinate

To a compound obtained from step ¢ (10 g, 0.026 moles) in ethanol: water: DMF
20 mixture (60 mL: 6 mL: 60 mL) at room temperature was added sodium bicarbonate (2.1 g,
0.026 moles). The reaction mixture was allowed to stir at room temperature for about 30
minutes. After 30 minutes, the reaction mixture was concentrated under reduced pressure
and treated with toluene. The toluene was evaporated and residue so obtained was taken
in dry N, N’-dimethylformamide (20 mL) at room temperature. To this reaction mixture
25  was slowly added allyl bromide (3.4 g, 0.028 moles) and stirred for overnight at room
temperature. After completion, water was added to the reaction mixture and extracted
with ethyl acetate. The organic layer was collected, washed with water, brine, dried over
anhydrous sodium sulphate solution and evaporated under reduced pressure to obtain a
crude product. The crude product was purified on silica gel column using 30% ethyl

30  acetate: hexane as eluent to get title compound.



The foll ow ng exanples are set forth to denonstrate general synthetic
procedures for the preparation of representative conpounds of the present

i nventi orwOthe/ssampl es are provided to illustrate partipculipzoiasiers of the
di scl osure and do not limt the scope of 5the present invention. 45
Experi nment al Various solvents, for exanple, dinethylformam de,

benzene, tetrahydrofuran, etc., were dried using various drying reagents
according to procedure as described in the literature. 5Synthesis of

i nternedi ate Synthesis of 6-nethyl-1,2, 3-benzotriazin-4(3H)-one The
title conpound was prepared followi ng the procedure outlined in J. Med.
Chem, 35(14), p. 2626-2630 (1992). The foll ow ng anal ogues of
benzotri azi n-4(311)-one were prepared gpal ogously:

107- Met hoxy- 1, 2, 3- benzotri azi n-4(311) - one
7-(Trifluorengihylg -1, 2, 3-benzotri azi n-4(311) - one;

7-Met hyl -1, 2, 3-benzotri azi n-4(311) - one;

6- Met hoxy- 1 E2ands1® eNg@tiichia 8F Nidnddd) m@R@biphenyl-4-yl)amino]-4-(6-methyl-4-oxo-
5-Ch|oro-1,2,3-benzqtniazin-4g311)-one;

157- Chl or o- ,2 -ben. -364ED+ 1 , pound no. 1) (Scheme I, Path A)

5- Met hoxy- 1,2, 3-benzotri azin-4(311) - one;

5- Fl uor o- 1, 9teB-3 BFepaation of frmgtiyl-¢y higroRiphenyl

8- Met hoxy- 1, 2, 3-.penzotriazjp-4(311)-one; .

6 Fruorof 1. 2 5. barower ehaT kP IbEHER: & eef pHaugiey VA

5- et hyl - 1Hdinstiyifdotaeride (3§ 2iH) wdicadded potassium ddigonbiet( 1062 ¢oTo umdiewasad pr epar ed
followi ng the praocedure. oytl| in em Ber. 1877,10, 1163. esi s of
120103 P ox et R e 0 B it Sy enahop herggppeeda THTS

sol ution of ayouaBh&RH UL i kem@etidh, fedio &riGure Kad §&noml 86 hdd@ine @htRakddc

anhydri de 25(29. .199 noles) in toluene (300 ni) was added

triethyl am ﬁ@raetgg sh et%?f’o@«zit%tenﬁl?ee%‘;a%layqﬁévaf %"Bgr&?gﬂlé%?‘f%?nhé{ Gt 18 hours.
After caopl esdi@nsulfHAR ah@asHct@Rtediuddd V& uWRIo g4 6 crillt PRt WhicE Q@4 purBied 0OM

t enper at ur e. Tre r aqtion.nix ure vas v shed with 1IN HCL solution (20 ni)
at 40C and SBPI'EF SR EPYETs IP7o Wl 4EaF PO O PRI P8 yBrdes Fr sorrdnthues  was
filtered, wasde€d.wth water and dried under vacuum overnight to get desired
product. Yield: 31.64 g 5 LCVS: 234.2 (M1) Synthesis of

N- (4- br omophemd: paethane3sul f onam de To a solution of 4-bronoaniline
(100 g, 581 mmoles) in dichloronethane (75 nL) and pyridine (75 nL) was

sl owl y addedStepat: Radpasatioplod dyinethplbiphienid-4H88ing, 872 mol es). The reaction

m xture was allowed to stir for about one hour at the sane tenperature.
15 To a solution of compound obtained from Step a (5.2 g, 0.0244 moles) in

tetrahydrofuran (25 mL) and methanol (25 mL) was added 10% Pd/C (5.2 g) under

vacuum and then hydrogen gas was supplied by balloon. The reaction mixture was
allowed to stir for about 2 hours at room temperature. After completion, reaction mixture
was filtered through celite pad and filtrate was concentrated under vacuum to obtained title

20 compound. Yield: 5 g
LCMS: 184.01 (M+1)
Step c: Preparation of 3-[(4'-methylbiphenyl-4-yl)amino] dihydrofuran-2(3 H)-one

To alpha-bromo lactone (3 g, 0.018 moles) was added compound obtained from
Step b (4.9 g, 0.027 moles) and heated to 100°C to 110°C for about 3 hours. After
25  completion consumption of starting material, reaction mixture was evaporated under
reduced pressure and purified on silica gel column using 20% ethyl acetate: hexane as

cluent to get desired compound.
Yield: 4 g

LCMS: 268.11 (M+1)



10 After one hour, dilute hydrochloric acid was added to the reaction

m xture to renove pyridine. The organic |ayer was collected, dried over
anhydr ousweadiumssml phat e and evapor ated under reduced PpPCEdBNE034029Dbt ai n a
crude product. The crude product was purified on a silica gel columm using
60% et hyl acetate: hexane as eluent to afford a desired conpound. 15Yi el d:
110 g LCMS: 267.03, 268.97 (M+-Na) Synt hesis of

N- 14- ( 4- met hyl phenoxy) phenyl | net hane sul f onanm de To a sol ution of

4- (4- et hyl phenoxy)aniline (3.5 g, 17 6 mmoles) in pyridine (20 nL) and

di chl oronet hane (20 nlL) at OC was added net hanesul fonyl chloride (2.2 ni,
20 26.4 mmles). The reaction mxture was allowed to stir at room
tenperature for about 2 hours. After caggpletion of reaction, pyridine was
evaporated and the reaction mxture was extracted with ethyl acetate. The
organic | aygfep‘%ﬁ%r&ﬁhltﬁﬁto?ﬂf (4%%ﬁl‘§ﬁnlweh§l 4\Aﬁ J-8L2-0dbteBInRN-EfurANBY dr ous sodi um
sul phate and evapor at ed a Crude product. The crude product obtained
was puri fi edDigrmamidecqy geI colunn u5|ng 25@6ethy| acetate hexane as

25el uent to get desired conmpound. Yield fol |l owi ng conpound

can be prepared HEWiHicAg @mpﬂpr(dzpbmeﬁéwpﬁt@tfy@)g %@M&ﬁ@éﬁiﬁ} ineelesiFde. 47

Synt hesi s of{3ohgmzyds aadeﬂ-f&hfw&tmm@bw@%&es AncBreB! f8F A0t Phours. After
a- hydroxyl actone (10 g, 0.098 noles) in nethanol (50 nl) was added sodium

hydr oxi dé ( somgetg, re%t(jﬂ(i%?l%t wad evppprifed wderrgdyced nressprg gt e predust i ¢ at
room tenper %whevat pltnfeb@v@r siv@ed 0dlimn hiR TRAGHYIABtiTE:Hektng ay@SeneNCeNt r at ed
and taken in 5 N, - di net hyl formam de (40 nL) and benzyl brom de (14 ni,
0. 117 nol e§'?ta\ﬂ/é1§168‘a’él@é’&n‘élrop wi se. The reaction nixture was again all owed
to stir for i\;(gg) ht at roomtenperature. After conpletion of reaction,
sol vent was & d rat ed under vacuum and the reaction m xture was extracted

w th ethyl > T rgani c | ayer was washed with water, brine and
dried over gﬁﬁéﬁa?%u% @gﬂ?um sul phate and evaporat ed under vacuumto 10

dsi lgs 305 o pf"’%#%wnoﬁeg%”é”ﬁgpm Fosi P e mouna.
Yi 10. 49 L
NI- ?bl phenyl - r‘igéﬂ‘f‘)%%’%“%%%ﬁ?%ww @% :6??1643 & S)bl p’r]t\enyl am ne

(1 g, O. OOSQmmﬂiyéfgl)marmddﬂ met) yd Vatem@mildeva dadledbydimmby dakiided 090t @assi um

et hanesul | ST S g dRl gy S0RuGIL5 S Lo BRAL ARE STHIARS “The o
reaction m xadiyme bipergoraic] (04, 10084 inpleait l&a‘ownﬁé%b@r@ﬂt@ﬂ%%mlesabmdut 30
m nut es. %{hyﬁ‘a{j;tﬁé gté V\%"@ 09%&0@%\% L@gﬁd 10 o5l HEGioNAT G h LI G o \é}‘g& h et hyl

acetate V\/m e was e organic layer was
anhydr ous sdileMfmllghﬂapmmewmiat@vaﬁﬁpmomleumjwcm@dmew wsawsighed ltyo get a

crude pr Oduﬁ{ld't‘mi ?Qr WRSh R dd a8 Wty P hdetafid 196 broGRL YR FR sGftariedidaed

product . Yiel'd: O, gg %grc yPacela o1 Y8k il sEfatarddr e
over anhydrous sodium sulphate and concentrated under reduced pressure to get crude
product which was purified on silica gel column using 8% ethyl acetate: hexane as eluent.

20 Yield:2.1g

Step f: Preparation of methyl 2-[formyl(4'-methylbiphenyl-4-yl)amino]-4-(6-methyl-
4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate

To a compound obtained from step ¢ (0.3 g, 0.0009 moles) in tetrahydrofuran (5
mL) were added 6-methylbenzotriazinone (0.177 g, 0.0011 moles) and triphenyl
25  phosphine (0.353 g, 0.0013 moles) under argon atmosphere. The reaction mixture was
allowed to cool to 0°C and to it was added diisopropylazodicarboxylate (0.272 g, 0.0013
moles) and stirred for about 30 minutes at room temperature. After completion, reaction
mixture was quenched by addition of water and extracted with ethyl acetate. The organic

layer was separated, dried over anhydrous sodium sulphate and evaporated under reduced



Synt hesis of tert-butyl 4-

} 14- hydr oxy- 1- oxo- 1- ( pr op- 2- en- 1-yl oxy) but an- 2-yl | (et hyl

sul f onyl )woi2ojd3eazoate Step a: Preparation of tert-butrgii/id2mitidetvenzoat e
To a solution of p-nitrophenol (10 g, 59.88 mmles) in tert-butanol (100
m.) and 5 tetrahydrofuran (100 nlL) were added N,/V -di net hyl am nopyri di ne
(1.4 g, 11.97 mmol es) and Boc anhydride (38.4 nlL, 179.64 mmol es) at room
tenperature. The reaction m xture was allowed to stir for about 10 hours at
roomtenperature. The tenperature was increased slowy to 35C and reaction
m xture was stirred for about 6 hours. After conpletion, solvent was
evapor at ed under reduced pressure and reaction mxture was l1lOextracted with
ethyl acetate. The organic |ayer was wgghed with water, brine and
evapor at ed under vacuumto get a crude product. The crude product was
purified 0”p&&%kﬂ@g&%hﬂﬁ@&ﬁ&ﬁm&&hﬂgw% SorBleD¥h siBCRIR RumDRXRNE, aRylel uent to
get desired conpound. Yield 12 g Step b: Preparation of tert-butyl

4- am nobenz 8etac: hexpae 2 cdushife gefledfed eeMPBund obt ai ned from Step a (11 g) in
tetrahydrofuran (50 nL) and nethanol (50 nL) was added 10% Pd/C (3 g) and
H2 was suppp?%@(b}S%O psi in Parr apparatus for about 2 hours. After
conpletion, reactio i xture was filtered through celite pad and residue
was washed wi- Yﬁqé%ﬂ&cetate. The filtrate obtained was concentrated under

vacuumtqQ g t he desired ound. 20Yie|d: 10 g..L - 194.47 (M+l) Step
o Pr apasas StoR e PrepaRoBar STRRRALeR RS b by AR e kst ox T S

i ce cool ed 3$Ql3ubdn@striaZinGoIFDOWDdtadbicacidaed from Step b (10 g, 51. 81 mmol es)
in pyridine (50 nL) and dichl oronethane (50 nL) was added net hanesul phonyl
chl oride 25 (8. 86 geomppuiobminekdiein Staphi 016 acd.000A nilest n@rahgbofatah éwed t o
stir for about onpe hour .at. .same er at ur.e. ter . ur., 1 (11 N)

sol ution was$' Ltganadélaetp%lo[ﬁsi%% “faﬁ3d°{p)eﬁ|g}°§?tl(inhogIilﬁléuénéh(%%m%@? ur’g Otogbiﬁeut ral and

t hen extractetsynivhteeflhyl). dihetattdn nlik@rcorgatoeed tay@rfonwhsutwas hed awi t h wat er,
dried over anhydrous sodi.um sul phate and evaporat ed. er..vacuum 49 to get
crude prSaulr SRB SR O5fe PR PURRT: B ARG BR ol cor S
usi ng 50% ebhylbhacelwibve (pHiexanexastal witrthyl accgpet The stgamd lagerohsdtied Yi el d: 10

g LCMB: 293. 76 (,M:Na St e .. Preparation of tert-butyl

3 10ret ny1 61 8 Eb ARt hERRE BBl Shbe Bt s sqpound

i ce cool ed sabicttwiappurelep baplepatatdxy LiCastngrie%o(netiggnol digilommpthes)as inwbile

t et rahydr of “ﬁa”(}ﬁigﬁ-d’iﬁ)@ wer e added conpound obtained from Step ¢ (2.6 g,
ri phe

9. 80 nmol es}9 an rgryl phosphine (13.6 g, 14.70 mmol es). The reaction

m xture S & for.y10about 15 m nutes and dii sopropyl azodi car boxyl at e
(DI AD) (lgangMsrl%%% (ml es) was

"HNMR (400 MHz) 5 8.40 (1H, s), 8.03-8.05 (1H, m), 7.87 (2H, m), 7.61-7.63 (2H, m),
7.52-7.54 (2H, m), 7.40-7.42 (2H, m), 7.24-7.26 (2H, m), 4.84 (1H, m), 4.39 (2H, m), 2.51
(2H, m), 2.28-2.33 (6H, m).

To an

The following compounds can be prepared by following the above synthetic route.
20 4-(7-Chloro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)-2-[ formyl(4'-methylbiphenyl-4-

yl)amino Jbutanoic acid (Compound no. 2);

LCMS-447.23 (M-28)

2-[(4'-Ethylbiphenyl-4-yD)(formyl)amino]-4-(5-methyl-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 3).

25 LCMS-469.34 (M-1)
Example 2: Synthesis of O-[(4-fluorophenyl)carbamoyl]-N-formyl-N-(4'-methylbiphenyl-

4-yhhomoserine (Compound no. 4) (Scheme I, Path B)

Step a: Preparation of methyl O-[(4-fluorophenyl)carbamoyl]-NV-formyl-NV-(4'-methyl
biphenyl-4-yl)homeoserinate



added at sane tenperature. The reaction m xture was allowed to stir for
about 2 hours at roomtenperature. After conplete conversion of starting
mat er i al ,weabizaigdmas evaporat ed under vacuumt o obt ai nrPaTaBdeozRZHPOUN.
The crude conpound was purified on silica gel colum using 30% et hyl
acetate: hexane as elutent to get the desired product. 15Yield: 6 g LCMVE:
354.82 (M. Step e: Preparation of

N- 14- (tert-but oxycar bonyl ) phenyl] - N- (net hyl sul fonyl) honobserine To an

i ce-cool ed sol ution of conpound obtained fromStep d (4 g, 11.26 nmoles) 20
in ethanol (30 nL) and nethanol (10 nlL) was added sodi um hydroxi de (0.495
g, 12.39 mmoles) in water (5 nL). The reaction mxture was allowed to stir
at sane tenperature for about 30 minutes. After 30 mi nutes, solvent was
evaporated and reaction mxture was extracted with ethyl acetate while

washing W th vatfy, solifien BEMERHSY- fo%Mﬁ[NYﬁ%leﬁfylb%hfsﬁﬁq Wh&ﬁos@ﬂh‘ﬁ@d@% gSol ution
of sodium bisulfate and extracted wt acet’at €. The conbi ned

250r gani c | Y8 %}és)errﬁe@@ywwaramya}w@é@dnﬂba@nma@ﬁé 2ahB0%Eviagiest at ed to

get desired,goRQ4HY. 1so¥y£1hgben§&e @947 BP0 maregm@tafggﬂ attfosfiRfclar DUL Y
4-114- hydr oxy- 1- oxo- 1- %ro - 2-en-1-yl oxy) but an- 2-

y1] (met hyl siforoiegpyaiicn dhepeagivanuxture was Filpwed dostijferahowh £ hewppldat® obt ai ned

fromstep eidpelturd: ter emhaﬁ)}l fh@relélmmn ml%ﬁe;&a@)qhén@ﬁéawad@u&@ém wer e
added sodi um bi car bonat‘?eﬁ»él %Fg nol es) and 5al ly! brom de (1.07 g,
Peatalt- eThePhg@

8. 84 mml es jndaxtipgeshyithe nie dayet Phirneadivies eiﬁ@i vgsankyretted to stir

at room t enp&fidh Wighafedhd 8RR iratkd uH&HEe%lucd&%k%iur&t@%Bﬂ &ﬁde@@mﬁéunﬁe@ﬁé I-on,
sol vent was evaporated and reaction nm xture was extracted with ethyl

acet at e. Theugs epanioend wrawrifipdsonsaicn el calvnm uiiae &3 cthyl @éa@v@?afé‘r‘i‘ﬁyd rous

sodi um sul phREg PshiNARA #b&kit 0 get crude product. The crude product was
purified on silica gel colum 10 using 40% et hyl acetate: hexane to get the

desired jgomyaund.15¥i el d: 1.4g. LCMS: 413.87 (M+l). Synthesis of
prop-2-en-1-y1N-(4' -chl or obi phenyl-4-y1)-N-(nethyl sul fonyl)honoseri nate
Step a: Prepanes: u@no+h (4' - chl or obi phenyl-4-yl ) met hanesul f onam de 15To a
sol ution of N-(4-bronophenyl)nethanesul fonam de (2 g, 0.008 noles) in N,

N - di net hyl Sepbarigardtiba off D} [(4Ndoreplicall)éalbarmayl] - Nefoenyddd eid-

4- chl or ophenyl bar.on 49 g, 0.016 nol es), potassium carbonate (3.3
g, 0.024 rmf% ?ba{ﬁ'be ]é‘??/f:;)tlk‘f'éosf?'iwphenyl phosphl ne (277 ny, 0.002 noles). The

reacti on m xt ur was_heat u ur.s npl eti on,
the react on m xis e B ERuR G Qe IO Sy fuat iR "o by
acet at e.l5 ThmH)amrbhﬂb@obﬁSgnin)lv«as ladded solwas qmsahmdhmrwdev(ﬁ()é%g, Omo0Dfhe, dried

over anhydr g s PR éiém?éd“s'? rQ&‘o? bg)ﬂgon%\ﬁ 1% %toﬁqelgﬁeq§§re A Q&%%Péh&? e to

obtain a cru e produ uct on srli1cd gel colum
usi ng 25% etdaytionaietiet veds ahénﬁad]mthsodahmbmlﬁtetﬁp@él) abd ¢xltrectedwiploethd.  Yi el d:

1. 89 25Step€ (ETRRALAN ted and dried pver anhydrous sodipm sulphate and

N (4" “chl of SBT3t Sl sensmusdand dsiprer huhow g sepiuteas

sul f onam de concentrated under vacuum to get crude compound which was purified by preparative
20  TLC using 10% methanol: dichloromethane as mobile phase to obtain a desired product.

Yield: 0.03 g
LCMS-449.28 (M-1)

'"H NMR (400 MHz)-5 9.63 (1H, s), 8.45(1H, s), 7.67-7.69 (2H, m), 7.53-7.55 (4H, m),
7.26-7.28 (2H, m), 7.12-7.14 (4H, m), 4.89-4.93 (1H, m), 4.06-4.10 (2H, s), 2.45 (2H, m),
25 2.41-2.43 3H, m).

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

N-Formyl-N-(4"-methylbiphenyl-4-yl)-O-[(4-methylphenyl)carbamoyl|homoserine
(Compound no. 5);

LCMS-417.27 (M-28)



To a conpound obtained fromstep a (10 g, 0.035 noles) in tetrahydrofuran
(70 m.) were added oc-hydroxy | actone (8.8 g, 0.05 noles) and

tri phenylwbasphisss4(13.9 g, 0.05 noles) at 0C. The reacPConBmMIXOURE Was
allowed to stir for about 10 m nutes and 51 diisopropyl azodi carboxyl ate
DIAD (10.7 L, 0.05 noles) was added to it at OC. The reaction m xture was
again stirred for about 2 hours at roomtenperature. After conpletion,

sol vent was evaporated to obtain a crude product which was purified on
silica gel colum using 20% et hyl acetate: hexane as eluent to get the
desired product. 5Yield: 10 g LCVs: 365.71 (M+l) Step c: Preparation of
N-(4' - chl orobi phenyl-4-y1)-N (nethyl sul fonyl)honoserine To a sol ution of
conpound obtained fromstep b (10 g, 059273 noles) in ethanol: water

m xture (10:1) (2100mL: 10nL) at OC was added sodi um hydroxi de (1.2g, 0.037
10 noles) in watgy (éEnAIZDfékl))ropﬂ'éih 1)éaBReToL IV- Ak IV-&1 Ry Bighewed- to stir for
about 2 hours atylé, ofEh&ICohpdHdN: 650! vent” was evapor at ed under reduced
pressure and residues obtai ned were taken in water and extracted with ethyl
acetate. The aqueo¥s-5PhyefMbbt ai ned was acidified by aqueous sol ution of
sodi um bi sul phi t & (amghyldigin@xt yIpvttechy Mot fi4-gsbydn-2acet at e. The comnbi ned
organi ¢ bayer wag)preshiedbathdyl} hv@bRfine (@ompeunddbi Bd over anhydrous sodi um

%(?Z%PQSE}GS?QS g@/&ﬁs_ré‘gz?g@?ﬂ_gﬁegfreduced pressure to get title compound.

pr op- 2- en- 1- y 1N-{44'-Edtyltdphehy g 94 348yt phdiyDoebdaydydluV-fomyhpmbenoser i nat e To
a conpound obt ai @edpbundnmosi)ep ¢ (10 g, 0.026 noles) in ethanol: water: DWW
20 m xture (60 a4k L) at room tenperature was added sodi um

bi car bonate (2. 1%CM§6@%%%&QWA%S) The reaction mxture was allowed to stir
at roomlPenper at til@.4 Biflugtophpny Ferbainayl-&s(4 -alfylldphesp-4ilhdt es, the reaction
m xture was conclermeylbaegeringdeempaddeed):pressure and treated with tol uene.
The tol uene was gvgpakatedand residue so obtained was taken in dry N,

N -di met hyl formam de (20 i) at roomtenperature. To this reaction mxture
25 was sl ow y addétrEdmiBirhepylghylye-[(23tluprephery garBameylledformpthowpseriped f or
overni ght at roori®RypEiat¥ e. After conpletion, water was added to the
reactionsm xt ur eL@g-46x83 @agtigd with ethyl acetate. The organic |ayer was
col | ected, washed w th water, i ne rj over anhydrous sodi um sul phate
sol uti on and ev%& Ay B??“"?%ﬁ;&&@ﬂfgfﬁgsur to ob%]ai a crude product.
The crude pr oduct WEMSHPDPTBYIGHRY Oénod‘érfnegg?lﬁl?ﬂ’lm E?'H&GO% et hyl

30acet at e: hexaneCHS-5éb.82M-1)o0 get title conpound. 52 Yield: 5.2 g Exanple
1: Synthesis of ' - -

2-[for rn%( 4' - rretN %ﬁgtﬁfg}éﬁhﬁg léf XH sva{(r)ﬁmﬁ %)]0 [5,2- ?“8211?418?‘??%)‘?2‘1‘238%? 3%0?,1 3benzo
triazin-3(411)-v anol ¢ acid (Conpound no. 1) (Schene |, Path A) Step
a: Preparation ofCMS#89.By(M4) - nitrobi phenyl 5To a sol ution of

4- br ond- Ni t r 0bengeN i Toishen-40ARH-[TRLET hch) dbbhinoy1)- VL FEl Mokl QL mRM de (25
m.) were added p@ggﬁgﬁﬁcgﬁbgﬁgt e[fﬁ()lgﬁ% 92)0.074}]1] mol es) and

4- met hyl boronic aci d %4 (g . 0297 nol es) under argon at nosphere and heated
at 100C for aboutCdSHEHPEMAter conpletion, reaction mxture was quenched
by addi bkon of waieEtgiipRYHM4adl-Sdoiyl-0-@f-hitthoapatdl)earbahlig | RiBRNIE | ayer
was separated, didoggo@Menb. @anhydr ous

LCMS-475.35 (M-1)

O-[(2,6-Dichlorophenyl)carbamoyl]-N-(4'-ethylbiphenyl-4-yl)- V-
formylhomoserine (Compound no. 15);

30 LCMS-515.29 (M-1)
Example 3: Synthesis of 4-(1.3-Dioxo-1.3-dihydro-2H-1soindol-2-y1)-2-[(4'-

methoxybiphenyl-4-yl) (methyl) amino]butanoic acid (Compound no. 18): (Scheme II,

Path C)

Step a: Preparation of 2-bromo-4-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)butanoic
35 acid



10 sodi um sul phate and concentrated under vacuumto get a crude product
which was purified on silica gel colum using 15% et hyl acetate: hexane as
el uent t ovohvevassdesi red conpound. Yield: 5.3 g LCVS: 2B6TAB200Mp23)9 St ep b:
Preparati on of 4'-nethyl bi phenyl-4-am ne 15To a sol ution of conpound
obtained fromStep a (5.2 g, 0.0244 noles) in tetrahydrofuran (25 nL) and
nmet hanol (25 nmL) was added 10% Pd/ C (5.2 g) under vacuum and then hydrogen
gas was supplied by balloon. The reaction m xture was allowed to stir for
about 2 hours at roomtenperature. After conpletion, reaction m xture was
filtered through celite pad and filtrate was concentrated under vacuumto
obtained title 20 conpound. Yield: 5 g LCVS: 184.01 (M+1l) Step c:
Preparation of 3-1(4'-nethylbiphenyl-4<yl)am no]di hydrof uran-2(3H)-one

To alpha brono lactone (3 g, 0.018 nol es) was added conpound obtai ned from

Step b (4.9 9, Or@24iBhesd-(eNdicheaseshyhR-FRAGNIA- 213315525%{1&5 28904l 3 hours.

After 25 conpletion consunption of starting materi al react|on m xture was

evapor at ed (fdemoleaiduesbrngeteshigrids @R aipwrs $ddedired nhaspharets (e €H7um usi ng

20% et hyl a%ﬁeﬁ%& he%& %@@0@%0@ uﬁ)nthls tr&clgﬁltmlgﬁl% 51%911&QW&E”@792%&E)C1 49
LCVS: 268. 11 ( Step d: Preparation of

N- (4' - met hy Iwm mdemgﬂqwmoy@)&ww(ﬂof@h@n et latvy ardoizein aest@Lupyth H§°6r fraaboulte To

| ut S 0 tol
(30 L) aas ROE T 0 e AT gl Nl Bda Rafted o BN or "about o

hours. Aft eMhbreaoiophattae Wa@&ﬂidlfmﬂ amd diracted malsetlmamdtat"ﬂd: ownadenayeeduced
pressure to ver.silic el colum

de d
P r 1606 oS Tl il EroBh SR Rho e et iRe Pl F B Bk Batiog. Vi al'a:
1.9g LQME: 3195a(9(ﬁﬁ<(dwbﬂl}2)ll@1n§h@.ﬁ0@ sotiepa g tiiocilorf acﬂfﬂinbyitracted with ethyl

N-fornyl -N-(4' - hyl bj phen honose e T tion of . conpound
obt ai ned f r 8ffidt e&"‘(‘filﬁ@i%j irs '@c?s a%?SE%Wﬂﬂbrm%ego ﬁé"f H{AvE dHEhi de (4
m.) and 1vat edlpiate dili bvapesicadded dsae proadey dr oxi de (0.309 g, 0.0077 noles) and
stirred for about 30 mnutes at roomtenperature. After 30 m nutes sodi um
bi car bonat e Y(d)d:684 ¢g, 0. 0074 noles), 18-crown-6 (0.168 g, 0.00064 nol es)
and 15nethyl iodide (1.3 g, 0.0914 noles) was added to the reaction m xture
and agai n stiCMSedl¥oM-eyer ni ght at roomtenperature. After conpletion,
reaction m xture was quenched by addition of water and extracted with ethyl
acet at e. Thé&teprbg&népardtmpei tewals tyl@pianoaioeld(1,36dipad] ,ddéry derr i dsoings1-2-gHi um

sul phat e ang &nggntrated under reduced pressure to get crude product which
was purified on Silica gel colum using 8% ethyl acetate: hexane as el uent.

20Yi el d 2 19 Sﬁ&f%ﬁutﬁﬁ%{a&%{ﬁ%ﬁ#@ta@l{ed%%Mbﬁ%p n%8%m% 0.576 mmoles) in

2Ifowwu4' am no
4-oxo-1, 2, 3Iet§felﬁ>zimfmialaﬁﬁ InLB\(’%Hﬂd%iIBOb gelvdoda (é mL, 0. 461 mmoles) and N,N’-

dimethylaminopyridine (7 mg, 0.057 mmoles). The reaction mixture was allowed to stir at
room temperature for about 18 hours. After completion of reaction, solvent was
azeotropically distilled using toluene and ethyl acetate to obtain a crude product. The

20 crude product was purified on silica gel column using 20% ethyl acetate: hexane as eluent

to get the desired product.
Yield: 180 mg

Step c: Preparation of fer-butyl 2-[(4-bromophenyl)(methylsulfonyl)amino]-4-(1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)butanoate

25 To a solution of N-(4-bromophenyl)methanesulfonamide (1 g, 0.04 moles) in
acetonitrile (20 mL) was added potassium carbonate (0.276 g, 0.002 moles) at room
temperature. The reaction mixture was allowed to stir for about 15 minutes and then
compound obtained from Step b (1.472 g, 0.004 moles) was added. The reaction mixture
was heated at about 80°C for about 56 hours. After completion, the reaction mixture was

30 concentrated and residue obtained was taken in ethyl acetate. The organic layer was



To a conpound obtained fromstep e (0.3 g, 0.0009 noles) in tetrahydrofuran
(5 m.) were added 6-net hyl benzotriazinone (0.177 g, 0.0011 nol es) and

tri phenylwd2opnaesghi ne (0.353 g, 0.0013 nol es) under ar g@om/iRtorosjpbzr e. The
reaction m xture was allowed to cool to OC and to it was added

di i sopropyl azodi car boxyl ate (0.272 g, 0.0013 noles) and stirred for about
30 mnutes at roomtenperature. After conpletion, reaction m xture was
guenched by addition of water and extracted with ethyl acetate. The organic
| ayer was separated, dried over anhydrous sodi um sul phate and evapor at ed
under reduced 54 pressure to get crude conpound which was purified on
silica gel colum using 7% ethyl acetate: hexane as eluent to get desired
product. Yield: 0. 15 g LCMsS: 470 (Mr1l)xg5Step g: Preparation of

2-1fornyl(4' - et hyl bi phenyl-4-yl)am no] - 4- (6- et hyl - 4- oxo-

1,2, 3- benzothiiRd ith Iattbdorind, e APy @6hsdodiBmaulp IPAKNYRPk&I g from Step
f (0.15 g, 0.0003 noles) in tetrahydrofuran (5 nmL) and nethanol (5 nL) was
added sol ut FHCeIPIISTENIoEHY Afferedxdye (The orde Ryodugt wmowrifipd yshrenapptivgit er (1

n). The re@ﬁbk@ﬁg@@%%@?ﬁm&ﬁé:ﬁk&&%@ﬁmkﬁnﬁkkﬂpEa&mﬁﬁgﬁhpﬁmﬁahoyr at 10 room
tenperature. After conpletion, the reaction mxture was acidified with

sodi um bi sulyphatiey sol ution (pH2) and extracted with ethyl acetate. The
organi c | ayer was dried over anhydrous sodi um sul phate and concentrat ed
under vaguumdMs:38s.9 evsaier,gompound whi ch was purified by preparative TLC
usi ng 10% net hanol : di chl or onmet hane as nobil e phase. Yield: 0.030 g 15
LCMS- 455. 35 S{elytdl Préjphar MR of AObuMHZ)(18-doxb01,§-dtyd fo} 2 H-8soidoB2-9B-2([144 m), 7.87

i 4 Byl Shmay s ohEatniions *05 T50%, 55" (gl 2%
The fol | owi ng CofpRURGS, SRS RRAARISS bk 0] 8989 §.18 ARQYS: dynt hetic

route.
204- ( 7- Chl ongv 4lioxtbylfor@auBidb €nmbt wérazdded B{rdkisthiphehylpRospiina (@i, 4.00Tret hyl bi phen

1-4- yl.)am.n t.anoi c_aci d no. 2). -A47 23 (M.28
Y e Ry PR PR AN SRSl (AT IR) s mofERAREE AT | ot 1 e
in- 3(411) - yi. ) ansd @olagiadropiCoamy@candc.nBhe r3ctio bixGvEwdbiEadd td N1 Exanpl e
2. Synthesis o )
o LAt oo Bsheny 5 bttty S ReFol T OUEd 10,598k RgRHt SREFRFED! Phomoser i ne
( Conpound nor-dé)ctiyBohmemedd waskRadpora)d and BSidues obtaiod &ve®@dkisgh intdthyd hicermss. hy |
N-formyl -N-(4' - net hyl bi phenyl-4-yl ) honoseri.nate .3.0, 0.0009 noles) in
Dt Camdr of dh o e VR i OO PR RS dhed yaiags TR asy | and
1- f | uor as4- pexdey ahiahehe preitaby frepbdafivg TLO uBiod Q0o pihgikctatadekanahgmobidd nospher e
at roomte ﬁ#g(yr The reaction m xture was allowed to stir for about 2

hours at ro (SShFSFS PR Af t er compl etion, the reaction mxture was

guenched byY%: iti9n of water and extracted with ethyl acetate. The organic

: :0.16 . .
| ayer obtai ned ‘was dried over anhydr ous sodi um sul phate and concentrat ed
under reduc . get crude conpound. The crude conpound was
purified onﬁgpﬁ{ggﬁggﬁﬂ%ilunn using 15% et hyl acetate: hexane as eluent to

obtain desi ggfl PpAYUEHion SPXEI-diox®1 3illydro-2 H-isoindol-2-y1)-2-[(4'-
20  methoxybiphenyl-4-yl)(methylsulfonyl)amino]butanoic acid

To a solution of compound obtained from step d (0.144 g, 0.00025 moles) in
dichloromethane (5 mL) was added trifluoroacetic acid (1.2 mL) at 0°C. The reaction
mixture was allowed to stir for about 3 hours at 0°C and then at room temperature for
about 4 hours. After completion, the reaction mixture was extracted with dichloromethane,

25  washed with water and brine. The organic layer was evaporated under reduced pressure to
get a crude product which was purified on silica gel column using 50% ethyl acetate:

hexane as eluent to get desired product.
Yield: 0.113 g

LCMS: 509.1 (M+1)



LCVS: 464.93 (Mtl) Step b: Preparation of

O-[ (4-fl uorophenyl)carbanoyl]-N-fornyl-N-(4'-

met hyl bi pwerry/0389a4) honoseri ne To a conpound obt ai ned f PomIBtepom2£90. 15 g,

0.0003 noles) in tetrahydrofuran (5 15 nL) and nethanol (5 nL) was added

solution of |ithium hydroxide (0.018 g, 0.0004 noles) in water and stirred

for about one hour at roomtenperature. After conpletion, the reaction

m xture was acidified with sodiumbisulfite (pH2) and extracted wi th ethyl

acetate. The organic | ayer was separated and dried over anhydrous sodi um

sul phate and concentrated under vacuumto get crude conpound whi ch was

purified by preparative 20 TLC using 10% net hanol : di chl or onet hane as

nobi | e phase to obtain a desired produgy. Yield: 0.03 g LCV5-449.28 (M1)

1H NVR (400 MHz)-6 9.63 (1H, s), 8.45(1H, s) 7.67-7.69 (2H, m, 7.53-7.55

(4H, m, 7. 26N(rREs@H40Mn 817284721]14m 441 . 47@?4%11% Ashthnm, s 4. 06- 4. 10

(2H, s), 2.45 (2H€C : 252. Zg ( H‘ rr).( m) ?owj:) cglzrrpounds can be

prepar ed by 3, I6&\Xn(ﬁ@,<tﬁe 8&%\/5@04519'H11hh14i1é@fbm)e3 85 (3H 5), 3. 13 (3H, 5), 2.36

N- For nyl - N- (41 o ivet &yl i phenyl-4-y1)-0-[ (4- et hyl phenyl) car banoyl ] honoseri ne

( Conpound ng H?E CEII\/B ?7 27 (M 28) 56

0-[(3,4-Di c@kﬁﬁ&@mema&@ep@rmaiélwlmleﬁamsuh%ﬂyﬁamfﬁet hy] buphenyl- 4-

yl ) honoseri ne

N-(4'-Et ﬁy| dihpdire @ 6 8 aund !

5yl ) phenyl ] car barm yl } honoseri ne npound no. 7) LCV5-487. 35 Ml)

N- (4 - Et hyl §repr?eﬁpepamtw)0f @rhusyls rlamhwﬂéwgmeé%}fl%fﬁwmmwlf‘b@r%y| onpseri ne

(Conpound Nn@jox 3-dikPo28RBisciRddi¥ yhbutanoate

100-[ (2, 4-Di fl uor ophenyl ) car bamoyl] - N- (4' - et hyl bi phenyl-4-y1)-N

fornyl honoser i nerd £oipied belenButy)-brdafoMS 148diod21 6 Mibdiro-2 H-isoindol-2-y1) _

(o BB eyt Bl Sl (T eneRNSYl ) Sar BATR ) NI gl homoser  ne
10 (biphenyl-4-yl)methanesulfonamide (161 mg, 0.652 mmoles) and potassium carbonate

(112 mg, 0.815 mmoles). The reaction mixture was heated at 80°C for about 7.5 hours.
After completion, reaction mixture was allowed to cool to room temperature and water
was added to it. The reaction mixture was extracted with ethyl acetate. The combined
organic layer was washed with brine, dried over anhydrous sodium sulphate and

15  evaporated under reduced pressure to obtain a crude product. The crude product was
purified on silica gel column using 40% ethyl acetate: hexane as eluent to get desired

product.
Yield: 152 mg
LCMS: 552.1 (M+NHy")

20  Step b: Preparation of 2-[biphenyl-4-yl(methylsulfonyl)amino]-4-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)butanoic acid

To an ice-cooled solution of compound obtained from Step a (152 mg, 0.0002
moles) in dichloromethane (10 mL) was added trifluoroacetic acid (0.7 mL) and stirred for
about 2.5 hrs at room temperature. After completion of reaction, the solvent was

25  evaporated and the reaction mixture was taken in dichloromethane and washed with water.
The organic layer was separated, dried over anhydrous sodium sulphate and concentrated
to get crude product. The crude product was purified on silica gel column using 40% ethyl

acetate: hexane as eluent to get desired product.

Yield: 41.6 mg



N- (4' - Et hyl bi pheny1-4-y1)-N-formyl-0-{[4-
(trifluoronethyl)phenyl]carbanoyl } honoseri ne (Conpound no. 11); LCMS-513. 32
(M1 WO 2012/038944 PCT/IB2011/054229
N- (4' - Et hyl bi phenyl1-4-y1)-N-fornyl-0-[(2-nethyl phenyl)carbanoyl ] honoseri ne
20( Conpound no. 12); LCV5-459.33 (M1)
N-(4' - Et hyl bi phenyl-4-y1)-0-[(4-ethyl phenyl)carbanoyl]-N-fornyl honoseri ne
(Conpound no. 13); LCVM5-473.30 (M1)
25N- (4' - Et hyl bi pheny1-4-y1)-N-formyl-0-[ (4-nmethoxyphenyl)carbanoyl ] honoseri
ne (Conmpound no. 14); LCV5-475.35 (M 1)
0-[ (2, 6-Di chl orophenyl ) car banoyl] - N- (4' - et hyl bi phenyl-4-y1)-Nf or nyl honoseri
ne (Conmpound no. 15); 30LCM5-515.29 (Mgd) Exanple 3: Synthesis of
4- (1, 3-Di oxo- 1, 3-di hydro- 2H-i soi ndol-2-y1)-2-114'- net hoxybi phenyl - 4-y1)
(et hyl) antag,i@uﬁga@(%ug yacid (Conmpound no. 18); (Schene Il, Path Q) 57
To a solution of 4-(1, 3-di oxo-1, 3-di hydro-2H-i soi ndol- 2- yI)butan0|c aci d
(11.7 g, 0. Qﬁw@tm&)ﬂldp 408 SﬁM thnprﬂmmq{?) meé 62&@%111@4139@Hr Rl
phosphor ous %g 167 nol e eated at abou this reaction
m xture, brddapPad (1111)04 &8_(1H9m7 6r€%ﬁié§1) was (Atdkd 3@(%@ b¥&rHamperi od of
about one hour and agai.n heated up to 60C for about 8 5hours then cooled to
0C. After that, ¥hetfi Ovcww&p))umgmé&dé@afeé by Iﬁféloi’véléél’t*q BAVHRIbEficgoutThe
reaction mxture SSO|IdI dextra dvmth cetate. The
or gani ¢ Payer we Y\‘z;h foxer \f\‘ﬁ[ dﬁ? dglo:f O{IE E?I’mgt %mdg‘? ‘arbonate. The
obt ai ned aqueousy} %]%P’l%‘(l,f ?F%‘H’ rmoyaciddogrorge 8y dd) sol uti on of

hydr ochl ori c aC|chMldSle><ltwlat)t ed with ethyl acetate. The conbined organic

| ayer was shqu\n h phat e and
evapor at ed ) 1 ’ B Step b:
Prepar ati on444- ok(ef[ 2, 3bmth|tr1azm 3(4H)- yl)butanmc acid (Compound no. 19) (When Ry is
2- br ono- 16 (11léll ,I pl ro-2H i soi ndol-2-yl) butanoate 15To a

sol uti on of fromStep a (180 ng, 0.576 mmoles) in
t et rahydr of 5 nlL). wa ed Bac ride 61 nmol es) and

N, 1V' - di me? {’l ﬁreﬁgﬁ%lroflg?ﬁg(g%f %68%8@/7&'0"0 etrg%ydﬂﬁlmnr gactl on m xture was
allowed to st)mlethatnesuljmmltlée“rperature for about 18 hours. After conpletion of
reaction, solvent was azeotropically distilled using toluene and ethyl
acet ate to obt ai To asohutigdef @ﬂl@dﬂ&tlactifrt%%mng;m& plpbd)wct)ﬂmgepddetif\@ ed on
Zlels: ?2‘ dg[e)lr Ogép !)romoph%%}lllpngetha%(e@u%rpa%ndeaﬁ %tg?‘b %06 el)ésa) fid %1phenylljp%osphme (Q?St g,t he

15 0.009 moles). The reaction mixture was allowed to stir for about15 minutes at 0°C and

diisopropylazodicarboxylate (1.8 g, 0.0009 moles) was added. The reaction mixture was
again stirred for about 30 minutes at 0°C. After completion, the reaction mixture was
concentrated to get a crude product which was purified on silica gel column using 40%

cthyl acetate: hexane as eluent to get the desired compound.
20 Yield: 920 mg
LCMS: 351.18 and 353.12 (M+NH, )

Step b: Preparation of sodium 2-[(4-bromophenyl)(methylsulfonyl)amino]-4-hydroxy

butanoate

To a solution of compound obtained from Step a (1.5g, 0.0044 moles) in methanol
25 (10 mL) was added sodium hydroxide (79 mg, 0.0044 moles) and stirred for about one
hour at room temperature. After completion, the reaction mixture was concentrated and

cthyl acetate was added and decanted to get the desired product.

Yield: 850 mg.



Yield: 180 ng Step c: Preparation of tert-butyl

2-[ (4- bromophenyl) (et hyl sul fonyl ) am no] -4-(1, 3-

di oxo- 1, 3wai2bi2des42H- i soi ndol - 2-yl ) but anoat e 25To a sol rCTaR2001/054229

N- (4- br omophenyOret hanesul fonam de (1 g, 0.04 noles) in acetonitrile (20
m.) was added potassium carbonate (0.276 g, 0.002 noles) at room
tenperature. The reaction mxture was allowed to stir for about 15 m nutes
and then conmpound obtained fromStep b (1.472 g, 0.004 nol es) was added.
The reaction m xture was heated at about 80C for about 56 hours. After
conpletion, the reaction m xture was 30concentrated and resi due obtai ned
was taken in ethyl acetate. The organic |layer was 58 washed with water,
brine, dried over anhydrous sodi um sul ghate and evaporated under reduced
pressure to get a crude product. The crude product was purified by
preparative . Ped 2300 | A i mﬁ,%, o0 get the
desired progﬂécii‘)tQ . P%:pg%éﬁgfq%l J{%&ﬂ{ggge (ﬁMJgﬁll(ﬁ?SSt epi)g?l%lér@égzg% ation of
tert-butyl 4-(1,8& giion Jaf&nqjoﬁam%%hifﬂoﬁmtaﬂp@?o@m}g;o.o@zh(oﬂésy inMehhoxy

bi phenyl - 4-y1) (et hyl sul f on Ize})m no] but anoate To a solution of a conpound
obt ai ned f r §ietydprganide Qo8- gt 0°6. vas pd¢pdibesy! hramigle (38 may0 O selpy! f or mani de
(5 n) wer eaddedioh fikialkiat HIARERYIPRISPELDE: o BofbiembrQRE. AReiol €5),

pot assi um car bonate (0.21g, 1.527 noles) and 4-nethoxyphenyl boronic acid
(0.191 g7 1coB@etipy| wafionmiytye ot enjpeedih ethyl ppeate whde vephingivdthuraéerwas heat ed
to 105C for Tﬂp&hﬁbi&d%ﬁaﬁi@"lzﬁler_ Wistd®ibd éve?arh&&troﬁs so'dfum%ﬁ)hgtls LayRHcdBatcO!l to
roomtenperature and N, N -dinethylformam de was evaporated and residues
obt ai ned wef%get @Re&PPHICELTHgcrude atodecs so qttian wpgmiiied pasikes drbeelwRskEg wit h
water, brinepgrgyexeRar ket HPdatsiNapiet 0 get crude 15 product which was
purifiedby preparative TLC using 30% et hyl acetate: hexane as nobil e phase
to get desiwedq:Rsoduct. Yield: 0.161 g LCVE: 587.1 (MtNa) Step e:
Preparation of 4-(1,3-dioxo-1, 3-di hydro-2Hi soi ndol-2-yl)-2-1(4'- 20

et hoxyhophsay ‘ﬂ'réftﬂa}z(tfﬁﬂtom%rﬁw Koy tonddphemllPol[2Adueylakmethysigl @l uti on of
conpound obtained fromstep d (0.144 g, 0.00025 noles) in dichloronethane
(5 nL) was SuefBysyifonyDhpmaserivate ¢ acid (1.2 nml) at OC. The reaction nixture
was allowed to stir r _apout 3 rs.at 0C an he t room .t erature
For abour 4 hour & i fiap SESieth iy fom el ol et s eR ik B F ot e

wi t h di chl odnesstyifamemi®s 8 wis heet adti¢dvermdtigtdimabylblyichpridd (385 aggani2e | ayer was
evapor at ed under reduce sSsyr 0 t crude product i C s purified
o Sr 1 ea ol bl GO E05 i) oSl e BB BRI alfeio P oo

desi r ed 1pr otut@bout ¥hetodt at@odhl Bm@erhGNS: A fizd Sondpldtivit IrpactiOmidir VR (UEh¥BEB, 400
MHz) 8: 7.84 (2F 7.7 H m., 7.62 (4H, 7.51 (2H, d, J = 8 Hz),
6.97 (2H, d> g‘?@%‘%ﬂer @%@%ﬂﬁq@%e@yﬁ% e é"ﬁ?jo‘?%fl?“’ g?/%fgw % §1’J|?e"t§§l, 3.13 (3H,
S), 2.36 (1dkieddver doh@dodskblfiumisulphate andxasolateddind Sy etubeigirgsat to afford the

2- 1 bi phenylaedfs-il%clllgrrgg&(pyl sul fonyl ) am nol - 4- (1, 3-di oxo-1, 3-

Yield: 1.2 g
20 LCMS: 556.77 and 558.78 (M+1)

Step e: Preparation of benzyl O-[tert-butyl(dimethyl)silyl]-/V-[4-(6-methoxypyridin-3-
yl)phenyl]-V-(methylsulfonyl)homoserinate

To a solution of compound obtained from Step d (1.7 g, 0.0045 moles) in N, NV’-
dimethylformamide (20 mL) were added 5-methoxypyridineboronic acid (929 mg, 0.0061
25  moles), tetrakis triphenylphosphine palladium (0) (176 mg, 0.0008 moles) and potassium
carbonate (1.26 g, 0.0091 moles). After completion of addition, reaction mixture was
heated up to 110°C for about 3 hours. After 3 hours, solvent was evaporated and reaction
mixture was extracted with ethyl acetate while washing with water. The combined

organic layer was collected, dried over anhydrous sodium sulphate and evaporated under



5di hydr o- 2Hi soi ndol- 2-yl ) but anoi ¢ acid (Conpound no. 16) (Schene Il, Path
D) Step a: Preparation of tert-butyl

2- | bi pheny0-2412yd3gat hyl sul f onyl ) am no] -4- (1, 3- PCT/IB2011/054229

di oxo-1, 3-di hydro- 2Hi soi ndol- 2-yl ) but anoat e To a sol ution of
tert-butyl 2-brono-4-(1, 3-di oxo-1, 3-di hydro-2Hi soi ndol-2-yl) butanoate
(300 ng, 0.815 mmoles) in N, N -dinethylformamde (5 nm.) were added N 10
(bi phenyl - 4-yl ) met hanesul f onam de (161 ng, 0.652 nmol es) and potassium
carbonate (112 ng, 0.815 nmoles). The reaction m xture was heated at 80C
for about 7.5 hours. After conpletion, reaction mxture was all owed to cool
to roomtenperature and water was added to it. The reaction m xture was
extracted with ethyl acetate. The conbgmed organic |ayer was washed with
brine, dried over anhydrous sodi um sul phate and 15 evaporated under
reduced presSuéa ptRsu?Plodk ()%(ﬁrp%ctpmg%ae pr&lﬂfét AR v BENIELd opRBicpuri fied
on silica gel colum using 40% et hyl acetate: hexane as eluent to get

desi red proa@}@tﬂummucelpwo%s@ylﬁgetamet despediprodueNH4' ) 20Step b: Preparation
of 2-1bi pheYy | (et hyl sul f onyl ) am no] - 4- (1, 3- di oxo-1, 3-

di hydr o- 2H Yt Ao - 2- yl ) but anoi ¢ acid To an ice- cool ed solution of
conpound obt ai ned fromStep a (152 ny, 00Q2 nol es) i n_di chl oronet hane (10
m.) was addéffptfrYWP?F&F‘B‘&E@T‘?"EYI%[46(6('6“170"}¥B¥r“gﬁ(f WhERlsVt or about 2.5 hrs
at room senpaédisilfonyhhbb se@iyd eti on of reaction, the solvent was 25
evaporated and the reaction mxture was taken in di chl or onet hane and washed
with water. The mgmtmnbawpombmmalﬁatrmiep drliled 0 0vErmaahydr ous sodi um

| phat : d duc t
ur 1 red on ehPIER g Rt BLeRb Do ueRy el T D REL RS o Uent 1o
get desi r ednptes)ilisily at\&bﬁhmhmpéﬂanﬁe Mthe r&0tidlGMSurdwas. aﬂlo@&ﬂ%)snﬂdﬂrdﬁlh‘R (MeOH- d6,

400 MHz 8 7.36

(1H, r’r)? 4. §§”‘P(*"fflf(fe ﬁ{abn?é,f h?‘EH%tﬁSC"%iefgn (“i?ﬁf(“’“s‘?“‘[%" ki "flifﬁﬂle‘{j*“h 1.89 (1H,

n. 10 satdrhied §adbtloawf nugiveobipobuids acdextiaetepwaipdiciddrobythbuad IThai ng t he above
t het . . . .

S (1. 3 D oRBE BYE Y PSSR SIS SIS ven PO BB Pk - 3-

yl') phenyl ] ( neichytasditd ganylujiapriothe}. bllicanaic proaadt tvaf finifpd wnéilicogel dof)rmn LCMS:

510. 1( M+l di n-3-yl) ph I

(et byl sul £ GO Lrr Rl p2G Reng gty o (SRR TP 4y o0y bt o & i o

( Conmpound nQ- &% when Rk 10hal ogen) (Schene I1I1, Path E) Step a:

Preparati on qu ? brom)phenyl) N- ( 2- oxot etrahydrofuran 3-

yl') met hggesy #m e To a solution of a-hydroxy |actone (673 ng,
0. 0072 rrt@)I es)bMa%{1 %néb\?ser+e)added N( 4- br onophenyl ) net hanesul f onam de (1.5 g,

0. 006 nol es)y, ?%dpp apﬂﬁgy,wg??l?ﬂ [9%6- %n%%h%g)l,lﬁ,ald%ﬁg) 009 nol es). The reaction

m xture was a to stir abou tes at 0C and

di i sopr opy| abpkingdintethojsutipey famisoejed-(4nx00eh3-herizesiazina}4 M tanpate react i on

m xt ure was agaln stirred for about 30 mnutes at OC. After conpletion, the
reaction m xt ur eT WY ISR EEIPERPUNcY Somad e {fde) Pe-did mmiest it was purified

on silica gghamRkdiEn %I afl@o"é)Veér@xdde@t;éfz@th@zmdﬁ@mnﬁg,@.853@wﬁ%) 1R get the
desired conpournid. 20 0 ng

20 trlphenylphosphlne (278 mg, 1 063 mmoles). The reaction mixture was allowed to stir for
about 15 minutes at 0°C and diisopropylazodicarboxylate (161 mg, 0.797 mmoles) was
added at same temperature. The reaction mixture was again stirred for about one hour at
same temperature. After completion of reaction, solvent was evaporated under reduced
pressure to obtain a crude product. The crude product was purified on silica gel column

25  using 40% ethyl acetate: hexane to get desired product.
Yield: 200 mg.

LCMS: 600.88 (M+1)



LCVS: 351.18 and 353.12 (MtNH4') Step b: Preparation of sodium

2-1(4- bronmophenyl) (et hyl sul f onyl ) am no] - 4- hydr oxy butanoate To a sol ution
of conpouwd 20tm8aaed from Step a (1.5g, 0.0044 nol es) i rCcmaBaned42®5 (10
m.) was added sodi um hydroxide (79 ng, 0.0044 noles) and stirred for about
one hour at roomtenperature. After conpletion, the reaction mxture was
concentrated and ethyl acetate was added and decanted to get the desired
product. Yield: 850 ng. 61 Step c: Preparation of benzyl

N- (4- br omophenyl) - N- (et hyl sul f onyl ) honoseri nat e To a sol ution of
conpound obtained fromStep b (800 ng, 0.0022 noles) in N, N -

di met hyl formam de (5 nL) at 0C was added benzyl brom de (388 ng, 0.0022

nol es). The reaction mxture was allowgg to stir for overnight at room
tenperature. After 5 conpletion, reaction mxture was extracted with ethyl
acetate whi kg, W%Nﬂﬂgati%toﬁ‘2N{ﬁt@fmetﬂlt}@pﬁ‘?&’mlﬁﬁﬁ)h@ﬁ;@ﬁﬁbﬁnyisﬁ‘l&‘(ﬁ{ H¥@foflr i ed over
anhydr ous SOdI um sul phate and concentrated to get” crude proguct he crude
product so &tit-arnladdepmtriptind(dh-yhpptapgicgeil col urm usi ng 70% et hyl

acetate: hexane to get desired product. Yield: 850 ng. 10 Step d:
Preparation of b@.&mlutlon compound obtained from Step g (200 mg) in tetrahydrofuran (10 mL)

N (4- br onophanydibd Pook bt et yheli BRdrbych bk bupplicdNe 5BhH 1Sl Jp@iﬁ(th% fo9 gtl)g erinat

To a solution of conpound obtained from Step.c (800_ny,
ol es) i A Nabop(d hourmtmnhgwaﬁ%%@r ganniitipnferconpiéye was filiered

tert-butyl dinsighybiaé padl &0 kRIdud@ad B Bed WBith ﬂwﬁaadaaﬂmldﬁmor an®li tigzol e (369
ng, 0.0054 m)l es). The reaction mxture was allo to stir 15 for about

one hour at THEBEAYISSAMEREG R 2ot Aplidapaterihyhish Wawreafeéézeﬂ% Sy phctetcurde was
quenched byeﬁ?ldicétht@ﬂhy@ﬁwé&@%@hte@'ﬂﬂge@ﬁésfr&%r@&hcwth ethyl acetate. The organic
| ayer was col | ected, dried over anhydrous sodi um sul phate and evapor at ed
under reduceagipriessure to afford the desired product. Yield: 1.2g 20 LCME:
556. 77 and 558.78 (M+l) Step e: Preparation of benzyl

O-1tert-1but yheisretdyd Ovsilhyl] - N- 14- ( 6- met hoxypyri di n- 3-

yl) phenyl ] -N- (et hyl sul fonyl ) honoseri nate To a solution of conpound
obt ai ned fr SEINSIRMDMSQHs, 200 MHY) O0UR (18] ©59.29 (HNY, N 8 Hz)dIB @ ¢ 1y Hf o 8nam de (20

el raki s (1 RhATOIhASp I AE bV B G L) (176 R TBlo0oR ot oy i

pot assi um cadrsamat 24y (3H26),§,90031009 B.200b 1 s), 2. 3Af Hen), e oopltmi)on of addi ti on,
reaction mxture was heated up to 110C for about 3 hours. After 3 hours,
sol vent was evapbieablboyisnanipeack carbemirophted by e wanetthicaabbeckynthttiv retthy |
acetate while washing with water. The conbi ned organic |ayer was collected,
dri ed ovér anhyd+Gudcthodi-4tmas L ivarmtranid-3e4/Apdr- 2t @d 6 umterypygidinceduced
pressure to get dpbenytiengdalionylaiire; oraude sprdddaoporobnai2ied was purified on
silica gel col U%Mglﬂgﬁ%?)t hyl acet ate to get desired product. Yield:

1.3 ¢ Step 1. Preparation of benzy
N- 14- ( 6- et hox%ﬁmc{ﬁﬁﬂ@h »«ﬁg‘ﬁ 1 phﬁsvl W@?ﬂff‘l@ﬂﬂf%ﬂ%‘l @gidﬁfﬁkerl nate To a
sol ution of conpdifigraobethylhbd-3fthepreigriap (¥)lbytagoic gei PRPIdEY) 2}

20 LCMS: 578.74 (M+1)

Example 6: Synthesis of 2-[(4-methoxypheny])(methylsulfonyl)amino]-4-(4-o0xo0-1,2.3-

benzotriazin-3(4H)-yDbutanoic acid (Compound no. 32) (Scheme III, Path F)

Step a: Preparation of benzyl 2-[(4-methoxyphenyl)(methylsulfonyl)amino]-4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoate

25 To a solution of benzyl N-(4-methoxyphenyl)-N-(methylsulfonyl)homoserinate
(200 mg, 0.508 moles) in tetrahydrofuran (15 mL) were added triphenylphosphine (200
mg, 0.763 moles) and benzotriazinone (82 mg, 0.550 moles) at 0°C. The reaction mixture
was stirred for about 15 minutes and diisopropylazodicarboxylate (154 mg, 0.763 moles)
was added to it at 0°C. The reaction mixture was again stirred for about 2 hours at room

30  temperature. After completion, solvent was evaporated to get a crude product which was



di chl oronet hane (20 nL) was added boron trifluoride etherate BF3.0Et (1.1
g, 0.0095 noles) slowy at roomtenperature. The reaction m xture was

al | oned twobizo3sd44r oom t enperature for about one hour. PATHBZO1COFMRL%EL | ON,
reaction m xture was quenched with 10saturated sol ution of sodium

bi carbonate and extracted w th dichl oronethane. The organic | ayer was
washed with water, brine, dried over anhydrous sodi um sul phate and
concentrated to get crude product. The crude product was purified on silica
gel colum using 40% et hyl acetate: hexane as eluent to get desired
product. Yield: 750 ng 15 LCVs: 471.30 (M+l) Step g: Preparation of benzyl
2-114- (6- met hoxypyri di n- 3-

yl ) phenyl ] (net hyl sul fonyl ) am no} - 4- (4- gxo-1, 2, 3- benzotri azi n- 3(4H) -yl ) but an

oat e To a solution of conmpound obtained fromStep f (250 ng, 0.531
mol es) in bﬁﬁﬁeawqﬂleigm@au&llﬁmﬁgéow&thﬁgceeﬁé %eéﬂg@pelﬁ%%wde%dnone (78 ny,
0.531 mol es) and 20 tri phenyl phosphi ne nol es). The

reaction m £¢0®¢as all owed to stir for about 15 m nut es at 0C and

di i sopropyl azodi car boxyl ate (161 ng, 0.797 mmol es) was added at sane

t enper at ur e Yief$idS8¢ B&ct i on mixture was again stirred for about one hour at
sane tenperature. After conpletion of reaction, solvent was evaparated

under reducelPRF §’§§Qﬂrét‘?‘b°f&b[ﬂ4af‘ﬁth£x¥ﬂhﬁﬂ3él)(B’FHH!}EF"“YPHE‘“E‘J dddope-dddct was

puri fi edsonpenzbir2idRHeohBitmeidasd Ng 40% et hyl acetate: hexane to get
desired product. Yield: 200 ng. LCVs: 600.88 (M+rl) 63 Step h: Preparation

of 2-114-(6-net hmy@yﬁﬁodmwb&imh)ﬁphmw ?K(frem hiy) mudtfabyirdfham(MOhE) and

4-(4-o0xo0-1,2,3-b a2| ( aci d ion
Conound obtHEa CFr B el PGbG Ay el AOL B BRS Besseims sy e added
10% Pd/ C ( 26paragys aajmbshgod alﬂgeasnewasr a8 opl tleﬁpler@threS&ftpﬁcbnelhlurPﬂne reaamﬂar atus for
5about 8 hours at ter c tio m xt ure was
Filcered ¢ nPbiyh oA BERELAELH S e e b Rih S84 BB hanol

di chl or anet hathenol: Idiehldrohéthak e Tiasltretoth eendohaneeted andgetedwod pdssomttepgdtal whi ch
was treated W|t51 et h acet ate The ethyl acetate |ayer was decanted to get
desi r ed pro&iféf‘ capy ?J/l&d 10 LOMS. 510.70 (Mrl) 11-1 NVR (DVBO d6, 400
MHz) 8: 55,6(1%?4111 : 825(1H d, J=8 Hz), 8.18 (1H, d, J= 8 Hz), 8.05
(2H, m, P 1H 7.76 (2H, d, J= 8 Hz), 7.66 (2H, d, J= 8Hz), 6.92

1H, d, J= m, 3.90 (3H, 3.29 (3H, 2.3 (1H, ,
(1 90 (1H, W?CWS) 43fltgélé\/[‘d%The fol | ow ng(g COW[SJZJUHdS cag be ;2 epar ed(by "
foll t N@%@ t

124 ?\;\A %t hgiﬁy g\g mgby%zgngzég%ﬁr gﬁ?r{ 38( Iz_lli)ﬁ = SI)H 5 {[4H()6803 (]hdxypyrl di n-
3- yl) pHény ) ha (hil] s ul7f58 63HL )dar B djA st Bridi od, a(m%i)ﬂa?ﬁa@ﬂnm) H37-420) ; LCMVS:
540 71 (M+1}2HZ m){i%(%% g\{e% p‘Pﬁf’%‘pW@ aHSmy 2)0%‘13193/111)] (et hyl sul f onyl ) am no}

-4-[4-0

t hyl l 2 3-b
ggLCI)\//B) 578 24 (e%%lﬁdvﬁ&é &n{"b()éws Cyll l]e%ép%f%ﬁ 'b9 f(ﬁﬁ%g(‘tﬁpﬁg%’g}gthg& rogtg:)

4-(6-Methoxy-4-ox0-1,2,3-benzotriazin-3(4H)-yl)-2- {[4-(4-methylphenoxy)
phenyl](methylsulfonyl)amino } butanoic acid (Compound no. 23);

20 LCMS: 539.84 (M+1)
4-(7-Methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)-2- {{4-(4-methylphenoxy)
phenyl](methylsulfonyl)amino } butanoic acid (Compound no. 24);

LCMS: 523.78 (M+1)
2- {[4-(4-Methylphenoxy)phenyl](methylsulfonyl)amino} -4-[4-0x0-7-

25 (trifluoromethyl)-1,2,3-benzotriazin-3(4 H)-yl]butanoic acid (Compound no. 25);
LCMS: 572.86 (M+1)
2-{[4-(4-Methylphenoxy)phenyl]|(methylsulfonyl)amino} -4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 26);

LCMS: 509.74 (M+1)

30 4-(7-Methoxy-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[ (4-methoxyphenyl)
(methylsulfonyl)amino]butanoic acid (Compound no. 33);

LCMS: 463.79 (M+1)



Exampl e 6; Synthesis of

2-1(4- met hoxyphenvl) (et hyl sul f onvfl am nol - 4- (4- oxo-1, 2, 3-

benzot ri axore(0ss9u}- yl ) but anoi ¢ aci d (Conpound no. 32) @E&chBrmai1/bhisz9 Path F)
Step a: Preparation of benzyl

2-[ (4- met hoxyphenyl ) (net hyl sul f onyl ) am no] - 4- (4- oxo01, 2, 3-benzotri azi n- 3(4H)
-yl ) but anoate 25To a sol ution of benzyl

N- (4- met hoxyphenyl) - N- (et hyl sul f onyl ) honoserinate (200 ng, 0.508 noles) in
tetrahydrofuran (15 nL) were added triphenyl phosphine (200 ng, 0.763 nol es)
and benzotriazinone (82 ng, 0.550 noles) at OC. The reaction m xture was
stirred for about 15 m nutes and dii sopropyl azodi carboxyl ate (154 ng, 0.763
nol es) was added to it at OC. The reacgion m xture was again stirred for
about 2 hours at room 30 tenperature. After conpletion, solvent was

evaporated to gei (13-Blo6e 3PLiReMEs FRIRBL- WA 2-[64 purified on silica ge

col um usi ng 309&&B&%&m§,&%ﬁ%@huﬁﬁ&ﬁ&ﬁmﬁﬁuﬁh&@&ﬁd&%n&&ﬁm9%syﬁed compound.
Yield: 180 ng paraftion of 2-

[ (4- nethoxypheny@@Mﬁé@E?ﬁ§Mﬁfbnyl)a n noj - 4 (4-oxo-1, 2, 3-
Sbenzot ri azi n- 3(Afydthdibaag)(Ge@glisel fonyl)amind] 0@ -1BARRABAdlo0L, Bidingdof r om St ep
a (180 ng) in tetn-abwndsiofyianngid dcidmichmpaghdmeiIzgnol (10 nl) was added 10%

Pd/ C (60 ng) an r was supplied on Parr apparatus at 50 psi for
about one hour gva%gﬁﬁgﬁgﬁggfbture. After one hour, the reaction mxture

was filtered thré(gWcibetyi-4-exqphd3daczoraginde?abt-2i [ded-nway/Iphastxed Wi t h 10% 10
nmet hanol : dichlqﬂmmﬁl@aﬂshuﬁhsbmhmbHEMmdcwaé«bummemimaﬁ@d under reduced
pressure to get 3g8§%gg und. Yield: 24 ng LCVS: 433. 69 (N%l)

1H NMR (MeOD, 40 1H, d, J=8 Hz), 8.14 (1H, d, J= 8 Hz),

8.03 (1HO 15m, 47(58Mefélx1|-43d1}>><0? Bmlya@ﬂflaomgei ?8}'1}-{%){[4@ 92 (2H d, J= 8 Hz),
4.92 (1H, m, 4. lseithsdplwoxmhenﬁ)(me@ylwfopslmmlsg}butglquacewonwundmom)( 1H m,

2.02 (1H, m. Thguﬁgligwﬁ@g+gpnpounds can be prepared by follow ng the
above synthetic rout

4- (6- Met hoxy- 4- o&BNIfthzlsslf%@H%ferDalﬂnﬁl S(190y Ly perorpan et iy ritenoxy)
phenyl](nethyldeFHﬁ?W?%WﬂﬁBF@btan0|c acid (Conpound no. 23); 20LCMS:
539. 84 (16#1) LCMS 402.85 (M+1)

4- (7- Met hyl - 4- oxp- 3 ben o azin 3&%5- {[4- (4-met hyl phenoxy)
phenyl ] (met hyl sul’ Z‘? ‘E gia7i &%ﬁé ?;3‘ LCMVB: 523. 78
(WD) 2 (14 (a- I P S e e
25(trif|uoronetNMﬂM83U263{MenEotrla2|n 3(411) -yl ] but anoi ¢ aci d (Conpound

no. 25); 2-[(4-Bromophenyl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-benzotriazin-3(4 H)-
20 yDbutanoic acid (Compound no. 105);

LCMS: 481.54 and 483.51 (M+1)

2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 106);

LCMS: 437.33 (M+1)

25 2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(7-methyl-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 107);

LCMS: 451.70 (M+1)

2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 108);

30 LCMS: 467.75 (M+1)
Example 7: Synthesis of 2-[(4'-chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(5-methyl-
1.3-dioxo-1.3-dihydro-2H-isoindol-2-yl)butanoic acid (Compound no. 59) (Scheme III,

Path G)

Step a: Preparation of prop-2-en-1-yl 2-[(4'-chlorebiphenyl-4-
35  yD(methylsulfonyl)aminoe]-4-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)butanoate



LCVS: 572.86 (M+1) 2- {[4-(4-Methyl phenoxy) phenyl ] (et hyl sul f onyl ) am no}
-4-(4-o0x0-1,2,3- benzotriazin-3(411)-yl)butanoic acid (Conpound no. 26);

LCVS:  509WD40 (258944

PCT/IB2011/054229

304- (7- Met hoxy- 4- oxo- 1, 2, 3-benzotri azi n-3(411)-yl) - 2-[ (4- net hoxyphenyl )
(et hyl sul f onyl ) am no] but anoi ¢ acid (Conmpound no. 33); LCMVMS: 463.79 (M1)
65 4-(1, 3-Di oxo-1, 3-di hydro-2H-i soi ndol-2-y1)-2-[(4-

met hoxyphenyl ) (et hyl sul f onyl ) am no] but anoi ¢ acid (Conpound no. 34); LCME:
433. 63 (M+1)
2-[ (4- Met hoxyphenyl ) (et hyl sul f onyl ) am no] - 4- (5- net hy1- 1, 3- di oxo- 1, 3-di hydr
52H i soi ndol- 2-yl ) but anoi ¢ aci d( Conpound no. 35); LCMS: 469. 70 (M+l)

4- (7- Met hoxy- 4- oxo-1, 2, 3-benzotriazin-3(411)-yl)-2- {[4-(4-nethyl phenoxy)
phenyl ] (nethylsulfonyl)anino}butanoic acid (Conmpound no. 36); LCMS: 539. 84
(Mr1) 104- (5- Met-Ryd solutidn OF B4 %1 &rldétméctb%@?%‘ﬂt @@&rra)qi&)lmzeteéﬁmgﬁna{lkﬂr(4-

0O-

nmet hyl phenox

4-

(5- Chloro 4- oxo-1

phenyl](neth | sul f
LCVS: 523. 8811 perp)adged t{llchvexlhlwsglumer

enzotriazin 03£04ljg1b 65’ lnl)réy)ta@*ﬂ% GTI@%a@U((nQﬁ%?e;I\QQ s')ﬂﬂed ggaboutlﬁjh%es Q2. 85 ( Mk1)

éanlno anoi ¢ acid (Conpound no. 37);

7 3 8SHaelss) yndefringthy! phthalimidgxo- 1,2, 3 -b

benzotriazin-3(4

chl or ophe ny kiylﬂ(onwpﬁwosduhlfo@nwé @nli7h g] bUBsmadese wacidded Com 6thdrheaeacti@y) ; LCMVE:
473.67 (

2.
2
)

[ (4-Br orm 1Xeurllr§ I“Saf

RRIRYTSUTor 8071 5 BRSO CAPERE™ L B BUNT S i azi n-3(411)

20yl ) but amjvemt wey @alé(fwcqm @aich anale pi@BYL whidBMBs pdigfledss sdndgAd 88udh ( Mr1)

I)butan0|

-L(4-Chl Orﬂﬂ?eﬂw gﬁ{ﬁ%oél%{té %‘égn nyélﬁ%g&ong%l dedirdd oMy Qindy; 2 3-benzotri azin-3(411

Yield: 0.25 g.

Step b: Preparation of 2-[(4'-chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(5-
10  methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)butanoic acid

To a compound obtained from Step a (250 mg, 0.441 moles) in acetonitrile (10

mL) at 0°C was added tetrakis triphenylphosphine (51 mg, 0.044 moles) and morpholine

(384 mg, 4.4 moles). The reaction mixture was allowed to stir for about 3 hours at 0°C.

After 3 hours, the reaction mixture was diluted by addition of water and extracted with

15  ethyl acetate. The aqueous layer obtained was acidified with sodium bisulphite and

extracted with ethyl acetate. The combined organic layer was washed with water, brine,

dried over anhydrous sodium sulphate and evaporated under reduced pressure to get a

crude product. The crude product was purified on preparative TLC using 10% methanol:

dichloromethane as mobile phase to get desired product.

20 Yield: 35mg

LCMS: 526.84 (M+1)

'"HNMR (MeOH-dg, 400 MHz) &: 7.78 (2H, d, J = 8 Hz), 7.70 (1H, d, J = 4Hz), 7.61 (6H,
m), 7.43 (2H, m), 4.73 (1H, m), 3.72-3.90 (2H, m), 3.20 (3H, s), 2.48 (3H, s), 2.31 (1H, m),
1.77 (1H, m).

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

2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(5-chloro-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 60);
LCMS: 546.66 (M)

2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(7-chloro-4-oxo-1,2,3-
30 benzotriazin-3 (4H)-yl)butanoic acid (Compound no. 61);



LCVB: 437.33 (M)

252-[ (4- Chl or ophenyl) (et hyl sul fonyl ) am no] - 4- ( 7- net hy1l- 4- oxo-1, 2, 3-

benzot ri axore(0ss9u)- yl ) but anoi ¢ aci d (Conpound no. 107) pCL@bmi1/4522970 ( M+1)
2-[ (4- Chl orophenyl ) (net hyl sul f onyl ) am no] - 4- ( 6- net hoxy- 4- oxo- 1, 2, 3-
benzotriazin-3(411)-yl)butanoic acid (Conpound no. 108); 30LCMS: 467.75
(M+l) Exanple 7: Synthesis of

2-1(4' - chl or obi phenyl-4-y1) (et hyl sul fonyl )am nol - 4- (5- net hyl 1, 3- di oxo- 1, 3-
di hydr o- 2Hi soi ndol - 2-yl ) but anoi ¢ acid (Conmpound no. 59) (Schene II1l, Path
G Step a: Preparation of prop-2-en-1-yl 2-[(4'-chlorobiphenyl-4-

35yl ) (et hyl sul fonyl ) am no] - 4- (5- net hyl- 1, 3-di oxo- 1, 3-di hydr o- 2Hi soi ndol- 2
- yl)butanoate 66 To a solution of hygsoxyl derivative (0.250 g, 0.591
noles) in tetrahydrofuran (10 nmL) were added triphenyl phosphine (0.232 g,

0. 88 nol es) and ﬂcmtﬂxlngmg@ggm«@ (0 104 g, 0 65 rml es) at 0C. The
reaction mxture was stirred f

di i sopropyl azodi THA I dsrphipheny 1(‘1)4 W@leﬁ‘yls@lf‘@‘yﬁgﬁlﬁP e‘bf %gylé‘d‘d‘é?dl v it at oc
The reaction 5 nl?e%%‘lﬁlil@“\/\%éﬂbé%uﬁm%|a?1fié%"mﬂ9i"m‘bll§bé 2 hours at room

t enper at ur e. AftIE(EMsosmhehh(Dmé% EQMVrept was evaporated to get a crude

duct h i f | (V th t at
hexane a éfueﬁ'f?%%;&*@% %‘? SRS G E'n o 7L
Preparation of 2-f Z8ﬁm5}no nﬂlcf}‘iljl Uiy 3ny| ) ani no] - 4 (5-

10net hyl - 1, 3-di on(CMS BOdulayetio- 2H- 1 soi ndol- 2- yl) but anoi ¢ aci d To a

conpound obtain %) C ile (10 m)
at 0C was addedelé;j %t rgcg f% gfﬁ;}ﬁ"p lsu%bn gﬁ&g@ fgmgﬂ%ﬁ? Lp&m%lnféis’% and
nor phol i ne (384 AP ereactl nmxtuewas allowed to stir

for abouf 3 hourkCMs: @@76@%& 3 hours, the reaction mixture was diluted by

addi tion of Wﬁtef(ﬂﬂﬁm§&&l% Medwﬁhkhwﬁéﬁi WAmiGEel- &t fuord NSxA@yEoUS | ayer

obt ai ned was acigfd&din %g ShemiddcRul b&lﬁldﬁgdss xtracted wth ethyl
acetate. The corrbl ned ar anl ¢ layer was washed with water, brine, dried

over anhydrous sdd¥i8m QJ AHatle and evaporated under reduced pressure to get
a crude product .2-(reCtisrusiphepyiotuRinewaBulfdni)drhias o0 péwparalibye1, 4LC usi ng
10% et hanol :  di glfdes @IREGIRNE2 A5 yiBaRinbe afid ac@nicands. 66hesi r ed product. 20

Yield: 35 ng L 1) 1H NMVR (MeOH-d6, 400 M) 8 7.78 (2H d,
=8 Hz) ?700\@‘?4\@(159‘3%\4( ?761(6I(-| M, 7.43 (2H, |)*r) 473((1H m .

3.72-3.90 (EkhmﬂﬁS SyrPQsi6 BF- Hﬁ)[(4 et Bpkcdil)casiamol by Khethydsulfchy[7 (1H, .

amino]-4-(4-oxo-1.2.3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 68) Scheme

111, Path H)

20  Step a: Preparation of fert-butyl 4-{(methylsulfonyl)[1-0x0-4-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)-1-(prop-2-en-1-yloxy)butan-2-yl]amino}benzoate

To a solution of hydroxyl derivative (1.4 g, 3.389 mmoles) in tetrahyrofuran (20
mL) at 0°C were added triphenylphosphine (1.77g, 6.779 mmole) and 1,2,3-benzotriazin-
4(3H)-one (0.498 g, 3.389 mmole) after 5 minutes at the same temperature
25  diisopropylazodicarboxylate (1.027 g, 5.084 mmole) was added. Then, the reaction
mixture was stirred for 30 minutes at the same temperature. Solvent was evaporated and
purification was performed on silica gel 60-120 mesh column using 40% EtOAc:Hexane

as eluent to get 3 gm of product.
LCMS: 542.83 (M+1)

30  Step b: Preparation of 4-{(methylsulfonyl)[1-0x0-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
yD)-1-(prop-2-en-1-yloxy)butan-2-ylJamino}benzoic acid

To a solution of compound obtained from Step a (3 g, 5.535 mmoles) in

dichloromethane (30 mL) was added trifluoroacetic acid (6 mL, 28.782 mmol) at room



25The foll ow ng conpounds can be prepared by foll ow ng the above synthetic
route. 2- [(4'-Chlorobiphenyl-4-yl)(nethylsulfonyl)am noj

- 4- (5- chlwoae/3s®m4 1, 2, 3- benzotri azi n-3(411) -yl ) but anoipcTaB20d1/058ezgpound
no. 60); LCMS: 546.66 (M 2-

[ (4" - Chl orobi phenyl-4-y1) (et hyl sul fonyl)am no] -4-(7-chloro-4-o0x0-1,2,3 -
30benzotriazin-3 (411)-yl)butanoic acid (Conpound no. 61); 67 LCVS: 546.73
and 548. 68 (Ml

2-[ (4" - Chl or obi pheny1-4-y1) (et hyl sul fonyl ) am no] - 4- ( 7- net hyl - 4- oxo- 1, 2, 3-
benzotriazin-3(411)-yl)butanoic acid (Conpound no. 62); LCVMS: 526.70 and
528. 72 (M)

52-[ (4" - Chl or obi phenyl1-4-y1) (et hyl sul ggnyl ) am no] - 4-[ 4- oxo-7-(trifl uoronet
hyl)- 1,2,3-benzo triazin-3(411)-yl]butanoic acid (Conpound no. 63); LCVE:
580. 74 ( M*'l}emperature The reaction mixture was allowed to stir for about 2 hours at the same

2-[(4'-Chl orobi phenyl-4-y1)(meth Isulfonyl)anlno]-4-(5 met hoxy- 4- oxo-1, 2, 3-
benzotri azi m@e@mIQ)A@qrﬁéevraﬁbﬁ ©lvart s ceprissdiad the reaglipn mizQrecKs:  542. 76
(M) neutralized by aqueous solution of sodium bicarbonate. The reaction mixture was

2-[ (4" - Chl orobi pheny1-4-y1) (et hyl sul fonyl ) am no] - 4- (5-fl uor o- 4- oxo-1, 2, 3-
benzot ri azi AxtEcied ¥t ﬁghvl)qsefﬁtanlﬂeé oy ipphy(OyhRdiRsURbatc gy evapaned uslgy . 73" (Mr1)
2-[ (4" - Cblogggm@mggyaaﬁey figet hyl sul fonyl ) am no] - 4- (1- met hyl - 2, 4- di oxo-1, 4
- 15di hydro qui nazol i n-3(2H)-yl)butanoic acid (Conpound no. 66); LCVE:
543.6 (Mrl) vitanp! e 8: Synthesis of 2-1

{4-1(4- et hyl phenyl ) car banoyl 1phenyl 1( net hyl sul f onyl)

am nol- 4- (41.0xm3- 432783 Mbamzot ri azi n- 3(4H) -yl ) but anoi ¢ acid (Conpound no. 68)

Scheme 111, Path H 20Step a: Preparation of tert-butyl
4-{ (et hy| sThé fillyding teropamds ad bopepats PhyJolldyengithe bisdva zyriedc route.
(4H)-y1l)-1-(prop-2-e n-1-yloxy)butan-2-yl] amno} b enzo ate To a

sol ution of hydréx§Metlgdsulfoi)i rexof4k(44oxg; 1,233-B8Bomanh-86H7)iyh- It @tapehgr- bf ur an (20
m.) at 0C were auddefablmaniqaﬂmthdhwpihiacié((@lnpbﬂgdn0667079 mmol e) and

1, 2, 3- benzotriaz(ggg 3ﬁg (0.498 g, 3.389 mmle) after 5 minutes at the
sane tenperature I 1'sopropyl azodi carboxyl ate (1.027 g, 5.084 mol e) was
added. ThenSteplsePreparationaf pr0p-2-en-1-yl 2-[{4-[(4-methylphenyl)carbamoy]|

phenyl}(methyl sulfonyl)amino]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate

To an ice-cooled solution of compound obtained from Step b (400 mg, 0.823

15  mmoles) in N, N'-dimethylformamide (20 mL) were added p-toludine (88 mg, 0.823
mmoles), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (236 mg, 1.234
mmoles), N, N’-dimethylaminopyridine (20 mg, 0.164 mmoles) and hydroxybenzotriazole
(111 mg, 0.823 mmoles). The reaction mixture was allowed to stir at room temperature
for 12 hours. After completion, the solvent was evaporated and the reaction mixture was

20 extracted with ethyl acetate. The organic layer was washed with water, dried over
anhydrous sodium sulphate and evaporated under vacuum to get crude product. The crude
product obtained was purified on silica gel column using 80% ecthyl acetate: hexane as

cluent to get the desired compound.
Yield: 520 mg

25  Step d: Preparation of 2-[{4-[(4-methylphenyl)carbamovl]phenyl} (methylsulfonyl)

amino]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-v)butanoic acid

To an ice-cooled solution of compound obtained from Step ¢ (520 mg, 0.904
mmoles) in acetonitrile (25 mL) were added tetrakis triphenylphosphine palladium (0)
(208 mg, 0.180 mmoles) and morpholine (786 mg, 9.043 mmoles). The reaction mixture

30  was allowed to stir at same temperature for about 30 minutes. After 30 minutes, the



m xture was stirred for 30 mnutes at the sane tenperature. Solvent was
evaporated and purification was perforned on silica gel 60-120 nesh col um
usi ng 40%vanoostane as el uent to get 3 gm of product PCIL@BE11/65422983 ( M+1)
30Step b: Preparation of

4-{ (et hyl sul fonyl)[ 1- oxo- 4- (4-oxo0-1, 2, 3-benzotri azi n-3(411) -
yl)-1-(prop-2-en-1-yl oxy)butan-2-yl]am nol benzoic acid To a sol ution of
conmpound obtained fromStep a (3 g, 5.535 mmol es) in dichloronmethane (30
m.) was added trifluoroacetic acid (6 m., 28.782 mml) at room 68
tenperature. The reaction mxture was allowed to stir for about 2 hours at
the sanme tenperature. After 2 hours, the solvent was evaporated and the
reaction mxture was neutralized by agygeous sol ution of sodi um bi carbonate.
The reaction m xture was extracted with ethyl acetate, dried over anhydrous

sodi um sul phat&: @MV@%@Q&{ aﬁah% r%%%ﬁ m@tﬁ’ré‘%%diﬁ’edgﬁﬁlg Q%bﬁs%qluﬁéﬁ?’ﬁum
Yield: 1 g LOVE: é he foll ow ng conpoundsS can Eared by

fol | owi ng t ﬁ@l%b}@léplg\;ﬁrﬁn é{gtfa@tefi@/@béthyhacetate The organic layer was washeé) wit

{(Methyl sul wayla}llécﬂm@xmglar@és BABmLuiphate & Q@m okdi@ib et?eﬁﬂié )oduée) Tﬁe (prop-2-en
-1- 10yl oxy) but an- 2-yl ] am no} benzoi ¢ aci d npoun 7); 486. 78

(M+1) Step érudeppr@ﬁ}a:; Wi et orpprgﬁrazLV@ ﬁLﬁ;lelg}g 10% methanol d1ch10r0methane as

2-[{4-[(4- ”%Bﬁféﬁﬁﬁ‘éwlgé&i%&é@w dunphenyl } (net hyl
sul fonyl ) am no] - 4- (4- oxo- 1, 2, 3-benzotri azi n-3(4H) -yl ) but anoate To an

i ce-cool ed sytk@mOf corrpound obtained fromStep b (400 ng, 0.823 15
nmmoles) in N, N -di methylforman‘i de (20 nL) were added p-tol udine (88 ng,

0. 823 nmol esyMslsE3sdivmm, sgh.amivapsopy 1) - 3- et hyl car bodi i mi de hydrochl ori de
(236 ng, 1.234 mmoles), N, N -dinethylam nopyridine (20 ng, 0.164 nmol es)

and hydr oxy benaat (DM0!de, 400 MHAYDS 1008 @R3s)N1d @Si) m) Bo® (116a6), 8.06-SMOXHYr € was
allowed to s room t er at refor our Afte npletion, the

sol vent was “é’va%o(“ﬁtlﬁb 7&33%?%% 4%l (#l{o&fl% 0%%@510?)93%4% th et hyl
acet at e.10 ThelFohganEHayer.9\as, washed vvlth wat er, dr| ed over anhydrous

sodi um sul phate and evaporated under vacuumto get crude product. The crude

product obt ai nedTiwesliqgwdtig Jonduall c&i Bel pedpage by €dlowing thesdbog: FoHereirbyt. acet at e:
hexane as eluent to get the desired conpound. Yield: 520 ng 25Step d:

Preparati on of 2-1{#4c1CHenvplicnyl)qitemyiimdeind)mgihlisliényldnfingthipteal f onyl )
am nol- 4- (4- 0xo- 112,2-b3azb exivzot I(#dey ibuBhdibheiy (§dmptoambnoec 6@Ci d To an

i ce-cool ed sol utf(@gsn%s%gp@%ég@tq ned fromStep ¢ (520 ng, 0.904 mmol es)

in acetonitrile wer e tetrakis triphenyl phosphi ne pal | adi um

(0) (2085ny, 0. 180 MatyilseEInyARH(phesatdrnae) nh7gdlango;-8-(G920-hAct es) . The

reacti on mn xt ur ebenzotriazin-3(4H)-yl)butanoic acid (Compound no. 70);
LCMS: 521.80 (M+1)

2-[{4-[(3-Fluorophenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound no. 71);

20 LCMS: 539.74 (M+1)

2-[(Methylsulfonyl)(4- {[4-(propan-2-yl)phenyl]carbamoyl} phenyl)amino]-4-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 72);

LCMS: 563.80 (M+1)

2-[{4-[(4-Methoxyphenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
25 1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound no. 73);

LCMS: 551.77 (M+1)

2-[{4-[(4-Fluorophenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound no. 74);

LCMS: 539.74 (M+1)

30 2-[(Methylsulfonyl)(4- {[4-(trifluoromethyl)phenyl]carbamoyl} phenyl)amino]-4-
(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 75).

LCMS: 589.75 (M+1)



30 was allowed to stir at sane tenperature for about 30 minutes. After 30
m nutes, the 69 solvent was evaporated and the reaction m xture was

aci di fi edwvogbrgp3sgueous sol uti on of sodi um bi sul phat e ardTaAR2M&034eZd Wit h
ethyl acetate. The organic | ayer was washed with water, dried over

anhydr ous sodi um sul phate and evaporated to get crude product. The crude
product was purified on preparative TLC using 10% net hanol : di chl or onet hane
as 5 nobil e phase to get desired conmpound. Yield: 250 ng. LCMS: 535. 84
(M+1), 557.82 (MtNa) 11-1 NWR (DVSO-d6, 400 MHz): 8 10.3 (1H, s), 8.25
(2H, m, 8.20 (1H, m, 8.06-8.10(3H, m, 7.96 (4H, m, 7.15 (2H, d, J= 8
Hz), 4.78 (1H, m. 4.51 (2H, m, 3.16 (3H, s), 2.42 10(1H, m, 2.20 (3H,
s), 1.95 (1H, m. The foll owi ng conpoungs can be prepared by follow ng the
above synthetic route.

2- [ {4- [ (4- Cakarapvesyineciabbanmy bl rhenviny retnxbsudibopys) ani no] - 4- (4- oxol, 2,

3-benzo tria2|n-3(411%}beutan0|c aci d (Conpound no. 69); LCMS: 555.74 and
557. 72 ( M+ 1){_(gggfkulfonv M 4-(propan-2-yl)phenyl]amino} butanoic acid (Compound no. 51)

{ (Met hyl sul {Qaydd IA- (phenyl car banoyl ) phenyl ] am no} - 4- (4- oxo-1, 2, 3-
benzotriazin-BZZIf;-yI)butanoic acid (Conpound no. 70); LCMS: 521.80 (Mt1)
2- [ {4- [ (3- FeupraoPR@aydtios 3F bampyi- [ﬂhﬂﬁlgi'l%cﬁﬁ@ﬁh $i Hordyp Wyl AdRy Bithndhré 4- 001, 2,
3-benzo triag?n-S( 11)-beutanoi£ aci Cbnpggn% ng? 7f3?ﬁ¥0LCNB: 539. 74
(Mr1) 5 To an ice-cooled solution of benzyl 2,4-dihydroxybutanoate (10.4 g, 49.52

2-[ (Met hyl sul fonyl ) (4-{[4-(pr n-2-yl enyl ] car banpyl } phenyl ) am no]j - 4- (4-
oo 1o 5 Do e O g it B e bR B pay TS s

563. 80 (Mr1¥ollowed by reri-butyRdimethlsilyl 8nidaichiozy prvany nwasshasmy, N phenyl } _
T el Pk 3P 52 S D e r oA A A s edhytinet © act d
2-[{4-[ (4- Fauosapingiasayre i Buibyte]npie nfie} {mmildtvh Sedctiompbhaeivaoduedched - oxol, 2,
?I-\/It-lj-i;] 0 ITOr : %}% Iac{-ld-itﬁ)(n%%\]i)a{ey an %&gg}:?eld(iwit Celth(gll gcce:%)a‘[rep Oljfllg ((:)lrggr(lllé laZIe41) was l\_Vas ed w?t 9.74

302- [ ( Met hy bawd, fhadydvid dhhydréus sbditih kuplidmii Rydckpbedayinila anhanmy hifghery | ) am noj

e ox0- L2, 8 bene ot gk 3 A i R AROL &S b SRIROMR, NSy %)

using silica gel and eluting with 10% ethyl acetate: hexane as eluent to get the desired

compound. Yield: 9.6 g
15 LCMS: 325.67 (M+1), 347.64 (M+Na)

Step b: Preparation of benzyl O-[fert-butyl(dimethyl)silyl]-/V-(methylsulfonyl)-/V-[4-
(propan-2-y)phenyllhomeoserinate

To an ice-cooled solution of compound obtained from Step a (1 g, 3.08 mmoles) in
tetrahydrofuran (5 mL) were added N-[4-(propan-2-yl)phenyl]methanesulfonamide (722
20 mg, 3.39 mmoles) and triphenylphosphine (1.21 g, 4.62 mmoles) under argon atmosphere.
Diisopropylazodicarboxylate (0.67 mL, 3.39 mmoles) was added dropwise and the
reaction mixture was allowed to stir at the same temperature for about 30 minutes. After
completion, solvent was evaporated under vacuum and crude compound obtained was
purified on silica gel using 20% ethyl acetate: hexane as eluent to get desired compound.

25  Yield: 1.7 g.

Step c: Preparation of benzyl N-(methylsulfonyl)-/V-[4-(propan-2-yl)phenyl]

homoserinate

To a solution of compound obtained from Step b (1.7 g, 3.27 mmoles) in
dichloromethane (10 mL) was added borane trifluoride ethearte BF;.OEt, (2 mL, 16.35

30  mmoles) slowly at room temperature. The reaction mixture was allowed to stir at room



70 Exanple 9: Synthesis of 4 -(1,3 - dioxo-1,3 - dihydro-2His

oi ndol-2-vl1)-2- {(nmethylsulfonyl)[4-(propan-2-yl)phenyl]am no}butanoic
acid (Compount/a3ge4451) (Schene V) Step a: Preparati orCofiBlanasak29
4-{[tert-butyhdi methyl)silyl]oxy}-2-hydroxybutanoate 5To an i ce-cool ed
solution of benzyl 2,4-di hydroxybutanoate (10.4 g, 49.52 mmoles) in

di chl oronet hane (100 nL) were added triethylamne (8.3 nL, 59.42 mmol es)
foll owed by tert-butyldinethylsilyl chloride (8.20 g, 54.47 muol es) and N,
N - dinethylam nopyridine (241 ng, 1.98 mol es). The reaction m xture was
allowed to stir at roomtenperature for about one hour. After conpletion,
reaction m xture was quenched 10 by addition of water and extracted with
ethyl acetate. The organic |ayer was waghed with brine, dried over

anhydr ous sodi um sul phate and concentrated under vacuumto afford the crude
compound. TheyclaHEter.F TR o@b t&ﬂef‘&%p‘l@i%n RELctibd Sk nROWEQ]MATRERIP ML Ogr aphy
using silica gel and eluting wth 10% et hyl acetate: hexane as eluent to
get the desp@atediyivuniisodignepbigprbapatg apd edragtedymith dioljorgmethymer )The 347 64 (MrNa)
Step b: Prepgh@t 198 W WAeRaWith water, brlne and dried over anhydrous sodium sulphate and
O-ltert-butyl’(di methyl)silyl]-N (methylsulfo

(pr opan- 2- y $97sPriT#Ad MAdTa kP igee a crude Copgpogpd |’é‘§-¢8@6 Feeposni ehtaingl e conmpound
obt ai nedsf r gpiRLQR siicd 19@1u1?an O IRk &doh 4090 dush 5&%@5&%&%@1&& t vere
added N44- (propan- 2- yI phenyl ] met hanesul f onam de (722 20 ng, 3.39 mol es)
and tri phenyiegrospRIodect( 1. 21 g, 4.62 mmol es) under argon at nosphere.

Di i sopropyl azodi car boxyl ate (0.67 nmL, 3.39 mmol es) was added dropw se and
the reactiof 9 Xt¢M8 was allowed to stir at the sane tenperature for about
30 mnutes. After conp|etion, sol eva orated un vacuun1and crude

conpound obSYPAkgrepasitgmef Periayl tH %?‘P?‘i:,vig g‘é‘ryd sPHg SR g’tyﬁyzl Betwht e

hexane as ekwfnyl)MQpepandeg)phesyaaiObittncatdYi el d: 1.7g. Step c:
Preparation of benzyl N (methylsulfonyl)-N 14-(propan-2-yl)phenyl]
honoser ilnat e To an icéFevosed S ollutidni afmomf)owdnmaiumifr@bSapl@tﬂofnﬁg)(mSt ep b (1.7 g,

3.27 mol es r thane (10 nL ora | uori de
ethearte BF&W&SSZJ ? aﬁ?’ﬁ%@@@lﬁ@ W?‘L@%@P@ 5(3? Sk%flure. The
reacti on m xiphesyiphasphie | totetk, DmlmnhdiesatDﬁs(opnmpyIZzbdicahmazﬂm (@roe nilQ0.4about one
hour. After co action m_xt at ur at ed
Colut i on of "Bl R IR CaEb S PR B BRSO RPN RS The
organic | ay&ﬁnpmmrel\%ﬂmdomplétibny\ﬁ)h&ﬁt,wdsreva]ﬁra&lddmdicnué@proddﬁt otadityddvaeus sodi um
sul phat e _.and S rat d und rovacuu ude onp he crude
conhoundSobP 4 aLeT ST VRS e S Rera:Su S A AR CRERRIAT b X £ 9006

et hyl acet agﬁ.deshﬁﬁ@ﬂﬂu(as eI uent to get the desired product. Yiel d 510 ng
Step d: Preparation of benzyl

4- (1, 3- di ox04eld:35@imgydr o- 2H i soi ndol- 2-y1) - 2- { ( et hyl

sul fonyl) 14- ( propan- 2-yl ) phenyl ] am nol but anoate 10To an i ce-cool ed sol ution
of conmpoundStpteaPrepdraftion of S(hbdipxq-l,?ﬁeiihngiroaHAiioindni-lleé))Z f(mettedsulfompdy of ur an

(10 nb) V\BI’§4 &)ng%\ @J]%H,IE ?ngg - 46 mmol es) and triphenyl phosphi ne

(161 ny, azodi car boxyl ate (0.09 niL, 0.46 mol es)

was addeg to therJ@@@Jdogefmnzgoﬁﬁcﬁobmd%mtaﬂd {196 m2besko RAQobd Ryt es at the
sane tenperature. After conpletion, solvent was evaporated and crude

product obt stakdrefargn 419 mfuel foomdoraperaire wenadged 1 o Pl | @hpomad ogr aphy usi ng
50% et hyl aﬁ%r@éeﬁ gam%‘%ﬂﬁplﬁébﬁi)afﬁgﬂ. FIR 18RRI E 2SI stirfofddut 150 N

30 minutes at the same temperature. After completion, the reaction mixture was filtered

using celite pad and residue obtained was washed with 10% methanol: dichloromethane
25  solution. The filtrate was concentrated and purification was performed on preparative

TLC using 10% methanol: dichloromethane as mobile phase to afford desired product.

Yield: 30 mg.

LCMS: 445.79 (M+1), 467.75 (M+Na)



Step e: Preparation of

4- (1, 3-di oxo-1, 3-di hydro-2Hi soi ndol-2-y1)-2-{(net hyl sul fonyl)

14- ( pr opawmeo201/03gdaenyl ] am nol but anoi ¢ acid 20To a sol ut iPomiBio1cespPUNd
obtained fromStep d (150 ng, 0.280 nmoles) in tetrahydrofuran (10 ni) at
room tenperature was added 10% Pd/ C (100 ng) and hydrogen gas was supplied
by balloon. The reaction m xture was allowed to stir for about 30 m nutes
at the same tenperature. After conpletion, the reaction m xture was
filtered using celite pad and resi due obtai ned was washed with 10%

met hanol : di chl oronet hane 25 solution. The filtrate was concentrated and
purification was perfornmed on preparative TLC using 10% net hanol :

di chl or onet hane as nobil e phase to affesd desired product. Yield: 30 ny.
LCVB: 445.79 (M+1), 467.75 (M+Na) 72 1H NVR (MeOD-d6, 400 MHz) 8:

7.78-7. 85 (2l (MdoB7, Q%Mfﬂ?_'&#ﬁg%.ﬁz(gﬂ, 1%1,%%2((%#?!,(1 9= sk Booiti; g 4. 90 (1H,
m, 3.74-3.91 (2H, m, 5.29 (3H, s), 2.93 (IH, m, 2.20 (1H, m, 1.79 (1H,
m, 1.25 (6¥H=_8ddr), 491H, 1z p.74BHd (2Id] hbwi2h P enpdands mah2bdHpmadaPed by
follow ng t 0 nk hetd out e.

54- (6- Met ho@g{-’%g’ol\é%%@%?(g?be%%t riazin-3(411)-yl)-2-

{ (et hyl sul f ony Ipnf4s i d¥i iromidd Lan 1 ' (A=TTol hei;Gappound no.
52): LOMS. 475 821{6( mo%ﬁ’@&%po@nd){l Rl 8P IR RIRNBL & ShinticHREP

4- (7- Met Ryl - 4- omc@Mgmgxybmz(pt,n;B%émrr?aﬁﬁls@m%»z-zoﬂeé Linyidys-fpespud) [ 4- (prop
an-2- y1) phenyu—?l')‘bl'it(ﬂ%ll%ﬁiﬁé}%ﬁncﬁ@&&d (RPN, 519 51%%; lng/(flg: 459. 83
(Mr1l) 4-(1, 3-Diox0-1 -2i hydr o- 2H i soi ndol-2-y1)-2-[(4-

et hyl phenyl )(rretﬁ‘@)@uﬂsé WY m no] butanoic acid (Conmpound no. 54); LCMS:
431.75 (M+l) 4-(7-Methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2- {(methylsulfonyl)[4-(propan-2-

2- [ (4- Et hyl phenyl) ghergifayisod biltaoyd acRiNCompeudhd @b-338t hy 1- 1, 3- di oxo- 1, 3-di hydr o-
2H 15i %ﬁi ndol- 2- Igb#b%?gﬁﬁg )aci d (Conpound no. 55); LCVS: 445.79 (M1l)

2-[ (4- Et hyl pheny %/Y[ma hyT sul %onyl ) am no] - 4- ( 7- met hy1- 4- oxo- 1, 2, 3- benzotri az
i n3(411)-y1) but4afod-diaoctid-(Bpdrpddhebiml-256)2-[(4-CMS:  445. 79 ( M+l)

202- [ ( 4- Et hy| phestipilphengi(tmythglsdlfoophydn)inetibnheid adi&cGoatphandnodsHxo- 1, 2, 3-
benzotri azi n- 3( Y, oi ¢ acid (Conmpound no. 57); LCMS: 461.79 (Mtl)
Exanpl e 10: Syn?Iﬁ]ée&élls's%gfﬁwgﬂ ' ' '

2-1(3', 4" -difl uo%ﬂg;]ﬁh’ ygmethylsubenyyamdng] Hd Ayl dofioxg-1g34dihydro-24-

oxo- 1, 2,13- benzot ipeiadal-3-yDpurp)aiq i Gormpeind naci>é ( Conpound no. 27) (Schene V)
25Step a: Prepargetignasfo (v+1)

3-12- (2, 2 di et by b b e Ry e oo Ro) 4~ (P nectig -3 one 0 2 3 Benriiazin-

3(4H)-yl) butanoic acid (Compound no. 56);
LCMS: 445.79 (M+1)

20 2-[(4-Ethylphenyl)(methylsulfonyl)amino]-4-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl) butanoic acid (Compound no. 57);

LCMS: 461.79 (M+1)
Example 10: Synthesis of 2-[(3'.4'-difluorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-

0x0-1,2.3-benzotriazin-3(4H)-yDbutanoic acid (Compound no. 27) (Scheme V)

25  Step a: Preparation of 3-[2-(2,2-dimethyl-1,3-dioxolan-4-yl)ethyl]-1,2,3-benzotriazin-
4(3H)-one
To an ice-cooled solution of 4-(2-hydroxyethyl)-2,2-dimethyl 1,3-dioxolane (3.8 g,
0.025 moles) in tetrahydrofuran (50 mL) were added benzotriazinone (4.2 g, 0.028 moles)
and triphenylphosphine (13.6 g, 0.051 moles). The reaction mixture was allowed to stir
30  for about 15 minutes at 0°C and diisopropylazodicarboxylate (7.3 mL, 0.038 moles) was

added to it. The reaction mixture was again stirred for about 2 hours at room temperature.

After completion of reaction, solvent was evaporated under vacuum to obtain a crude



4(311) - one To an ice-cool ed sol ution of

4- (2- hydroxyet hyl ) -2, 2-di met hyl 1, 3-di oxolane (3.8 g, 0.025 noles) in
tetrahydrwbuoem3gs@ nl) were added benzotriazi none (4.2pgT/182002854om1 es) and
tri phenyl phosphine (13.6 g, 0.051 noles). The reaction m xture was al | owed
to stir 30for about 15 mnutes at OC and dii sopropyl azodi carboxylate (7.3
m., 0.038 noles) was added to it. The reaction m xture was again stirred
for about 2 hours at roomtenperature. After conpletion of reaction,

sol vent was evaporated under vacuumto obtain a crude 73 product which was
purified on silica gel columm using 30% ethyl acetate: hexane as eluent to
get desired product. Yield: hg LCMS: 294.99 (MtNa) 5Step b: Preparation of
3- (3, 4-di hydroxybutyl)-1, 2, 3- benzot ri azgn- 4( 3H) - one To a sol ution of
conmpound obtained fromStep a (11 g, 39.954 mol es) in acetone (60 nlL) was
added concepfjad ShichGhs pdrBicdloh siBBfoel 8AGHhA Aind ¥ UhR a¥BRe: AbtAWEdIi: Sti T at
room tenperature for about one hour. After one hour, the solvent was
evapor at ed thgféflesietiRieddt pr essure and reaction mixture was extracted with
et hyl acetate. The organic |ayer 10 was washed with water, dried over
anhydr ous sodldirhgul phate and evaporated under vacuumto get crude

conpound. T e c nd obtained was purified on silica gel colum

usi ng 70% efqﬁﬁsrigggz‘e%%wazexane as eluent to get desired product. Yield:
4.5 L D 236.49 (Ml .C. Pr t] of . .

o by o oxy aS(eh b Fparasioh of 15 SR sy BE N2 PPydirprinciitibance 1o an

i ce-cool ed sol ution of. coppound ai ned fyrom Ste 1 , 0042 noles) in
di oht oromet nane. T55ies SHRAE R e R T &t e g8 ol ooy

and benzoyl (@hhlorwad@dded cbnahiyatdd. F{O4 22 mb) @sl)reaatich wixire wab v wedwontit @ nper at ur e

for abo_ut 2r0r(])9nutlés c%gtgre.ef(t)r ali)gl(ﬂrgnctt & eéﬁrr%r g g(];ucr) rtP a&)?v%ttéasrégallj JoTat dAﬁani%r .
conpletion, reacttron m xture was 20 iruted’ W Wat er and Jextracted with

di chl or onet halned pidheroangacicton mixene wasexgadtddecithexhy! ereiagd The ergasinkycir ous

sodi um syl phat e_an vapar at.ed under . vacuum t t_crude product. The crude
oroduct Heo ausrfr et RRE: At SePRlab AT g Pl a A rRAGH, o hexane
as el uent t eageh tdgs cruddcqurpodut tThe ¥ivdt dompbuBdo@BnddGMS pudikd.obBilichkd) 74
Step d: PreQ ration .pofo

2- 1(4- br omopERYEY Lt L aPS SRy AT et s

benzotri azi @ﬁéf’é:ﬁ!’s‘)g yl ) butyl benzoate

LCMS: 236.49 (M+1)
15  Step c: Preparation of 2-hydroxy-4-(4-ox0-1,2,3-benzotriazin-3(4H)-yl)butyl benzoate

To an ice-cooled solution of compound obtained from Step b (1 g, 0.0042 moles)
in dichloromethane (150 mL) were added triethylamine (1.1 mL, 0.0085 moles) and
benzoyl chloride (0.5 mL, 0.0042 moles) and stirred at same temperature for about 2 hours
and at room temperarure for about 3 hours. After completion, reaction mixture was

20 diluted with water and extracted with dichloromethane. The organic layer was collected,
dried over anhydrous sodium sulphate and evaporated under vacuum to get crude product.
The crude product was purified on silica gel column using 70% ecthyl acetate: hexane as

cluent to get desired product.
Yield: 1.8 g

25  LCMS: 340.59 (M+1)



To an ice-cool ed solution of conpound obtained fromStep ¢ (1.8 g, 0.0053
nol es) in tetrahydrofuran (20 nL) were added tri phenyl phosphine (2.78 g,

0. 0161 nowexpi12zmsvdM- 5(4- br onophenyl ) met hanesul f onam de PCT/IBB14p5402900584
nol es). The reaction m xture was allowed to stir for about 15 m nutes and

t hen diisopropyl azodi carboxylate (1.5 nL, 0.00796 nol es) was added at sane
tenperature. The reaction m xture was again stirred at roomtenperature for
about one hour. After one hour, solvent was evaporated under reduced
pressure to obtain a crude product. The crude product obtained was purified
on 10silica gel columm using 30% ethyl acetate: hexane as eluent to get
desired product. Yield: 1.3 g. Step e: Preparation of

2-1(3',4' -difluorobi phenyl-4-y1) (et hykgul f onyl ) am no] - 4- ( 4-

0x0-1, 2, 3-benzotriazin-3(4H) -yl )butyl benzoate To a sol ution of conpound
obt ai ned fr @f@p%’ ?pe[grz(tﬂ)ggf 51%4 Igoglgggen%dlﬁéﬁyléﬂoh&l?éﬂnno] 41(1 (gxlofﬁ Lyl for mam de
(15 mL) were added tetrakis triphenyl phosphine palladium (0) (40 nyg,

0. 000035 nobeyptrizir-HeH)-yhhutdhspoatee (290 ng, 0. 0021 nol es) and 3,

4-di fl uor obenzene boronic¢c acid (221 ng, 0.0014 noles). The reaction was
heated upto 110C 9 #yiceeRslRd salution gf sompgind pbtaing(hfion Stegﬁl(l/%ﬁ’t Qa3 melFabor at ed

and reacti omtearahry%ﬁuméo h@k%&elaM@tMenmgﬁﬁ& @ngl s vieslae chowksf dhawat er . The
organi ¢ lLayer was ous sodi um 20 suF hat e and evapor at ed

under r eéucé‘bbrﬁm@@?ml@nﬁtﬂ@n@%ﬂf%ﬂwﬂaé6 Br G178 motpple T&‘F TR IYYE Varas

purified onagivddGastdedr aﬁ&ltlllﬂﬂllruﬁds@ﬁ]d t‘é@llf/algbmsﬂ;ylﬁz@@r@ab&ylaMth0 get
desired product Yi el d: LCMS: 606. 27 (M+2). f: Preparatlon

of N-(3 "', 404 87%%?%?%@?% Sopns lEMPNELYFE. FFP%IF%%W&“’(W%% aaal@st@re 9t
benzot ri azi fbo%{télhl})ermhaetfwawut%né'hduﬁrelmanﬁ@uwrcs@&eﬁtd@s evaporatt@ uAdes Ol Ut i on of
conmpound obtained from Step e (300 0.496 nol es) in nmethanol (10 niL) and

t et r ahydr of HiFPIPIBSHLY dRigs %Wé@r%‘fta&? W%@P%h%ht%ne@mzpwgﬁe ®1745 ol es)

and sti rnoedsiiied gebBDuthn e 3008KthyA beMAVIhEQAP Y Aledt 18 getifelifid pRyagecthour , sol vent
was evaporated and reaction m xture was taken in ethyl acetate. The organic

| ayer was 3@isaglisagd with water, dried over anhydrous sodi um sul phate and
evapor at ed under reduced 75 pressure to obtain a crude product. The crude
product obt SiepedPréparapich iof 2-§d',OHlithidroliphael-4-ghimumylsigiorig)miiolet-@y| acet at e:

hexane as el uen t. th rodyct. Yield: 200 ng LCVS: 501.81
(M+1) 5Step®HF IE’F' 3%’3{%?3@?3-y'1)3my1 Lo e

(Z)X(l)( i 24I3 glel;llzgﬁ(i agslzo?uﬁlogié}ﬁnp%ﬁd(b aénno frg%;%l 4b&mgndlj'&oog ngéoo S?J]tnl dr]}\f’ of
conpound S obtimettetfofiraondeSil & mL (2RCddayl, tetbaksd trpdleadphosphimgetlatum (0) (4 1©4.0 nl)
wer e added ol yl 0y sodi um
chlorite (7§08m%5§l§§%8&m§&gxggJgéégggg%h&b§gl @&gh&ﬂ%4CMP%n) %3%%chlor|te
(59 10 nyg, Bmﬁmﬁ&h&@ﬁln@h&O@Eﬁnﬂﬁ@nTMaswhemWﬁdepdmmo$HECﬁmﬁmmb6ut 6 hours.

After 6 hrs, the ent s eva orate reaction taken in
Sihol oo bl TAES S Fa: ER RS PR il aR Do R a Sl B or

anhydr ous se@tmﬁu}asmat“ethambrew&p@g@ﬁﬁdydmdsadrleﬂedu@mmmesmm to get a
crude pr8du The .cr ing 10%

o hennr ] Pt B St RS e R e Bt R The VB £ 0 o

30 ng. was purified on silica gel column using 50% ethyl acetate: hexane to get desired product.

Yield: 300 mg
LCMS: 606.27 (M+2).

Step f: Preparation of V-(3',4'-difluorobiphenyl-4-yl)-/V-[1-hydroxy-4-(4-oxo-1,2,3-
25  benzotriazin-3(4H)-yl)butan-2-yllmethanesulfonamide

To a solution of compound obtained from Step ¢ (300 mg, 0.496 moles) in
methanol (10 mL) and tetrahydrofuran (10 mL) was added potassium carbonate (102 mg,
0.745 moles) and stirred for about one hour at room temperature. After one hour, solvent
was evaporated and reaction mixture was taken in ethyl acetate. The organic layer was

30  washed with water, dried over anhydrous sodium sulphate and evaporated under reduced



LCMS: 515.72 (M+l) 11-1 NWR (DVSO-d6, 400 MHz): 8 8.28 (2H, d, J= 4 Hz),
8.22 (1H, d, J=8 Hz), 8.12 (1H, dd, J= 8 and 4 Hz), 7.96 (1H m, 7.85
(4H, M, wWo3B1ABBY44m), 4.74 (1H, d, J = 8 HZ), 4.56 (2HpCEIB20MCHRAP29 3. 21
(3H, s), 2.48 (2H, m. 20The foll owi ng conpounds can be prepared by

foll owi ng the above synthetic route.

4- (1, 3-Di oxo-1, 3-di hydro-2Hi soi ndol-2-y1)-2-{[ 4- (6-net hoxypyridi n- 3-

yl ) phenyl ] (et hyl sul f onyl ) am no} but anoi ¢ acid (Conmpound no. 22); LCMVS:

510. 69 (Ml)

2-[ (4" - Et hyl bi pheny1-4-y1) (et hyl sul fonyl )am no] - 4- (4-oxo- 1, 2, 3-benzotri azi
n- 253(411)-yl)butanoic acid (Conpound no. 28); LCMs: 507.79 (Mtl) 2-
{[4-(2- Met hoxypyri m di n-5-yl)phenyl ] (methyl sul fonyl ) am no} -4-(4-oxo-1, 2, 3-
benzotriazi n-3(411) -yl )butanoic acid (Conmpound no. 29); LCVS: 511. 76( Mtl)
302-[ (3" - Fl Hf%gsgre4to oﬁf&ﬁlmehme pRARY1TH: Mﬁde(ﬁi‘@du@wb%‘xﬁeﬁ%%ﬁrﬁi% 69];111& deft- 0x0-1, 2,

3- benzotriazin-3(4 8 yl ) but anoi ¢ aci d ( Conpound no. LCMS: 511. 76
( M+1) column using 60% cthyl acetate: hexane as eluent to get the desired product
2-[ (2 - Di_ et hoxybi pheny1l-4-y1) (net hyl sul f onyl ) am no] - 4- (4- oxo- 1, 2, 3-

benzotr| a2| ield: 29928y | ) but anoi ¢ aci d (Conpound no. 31); LCVB: 539.84 (M+l)

52-[(3' - ;:18 §(E]t % 4-y1) (net hyl sul fonyl ) am no] - 4- (4- oxo- 1, 2, 3- benzotri
azin- 3(411 @?’ B ‘@ acid (Corrpound no. 38); LCMVS: 5009. 81 (I\/Hrl)

?nggjlllizl ;Fr%lé'tgg&gp%rgt&%o]f)( ﬁg‘!r? iph @gﬁr?i)gfg% ,gli@% ﬁﬂ% benzotri az

{(Met hyl sul Bﬁny,l)s{wnzdtﬂﬁ@.pa(zm-yy)bu)ﬁhahaﬂyI 4-yl]am no} -4-(4-oxo-1, 2 3-
benzotriazin-3(411)-yl)butanoic acid (Conpound no. 40); LCMS: 521.82 (Mtl)
2- [ Bi pheny1- 4- y| Taetdhytios uf foompplndarbrane}] fbm(Sepof( @00n2, 13+ belagat r i azi n- 3(411) -

15yl) but ano'agetoaﬂ%%i% (i&r%ﬂ‘)oxgyrg gdc{gg Z,Z%Q—fetramethylpiperidine—N—oxyl (6 mg, 0.04 moles),
sodium chlorite (72 mg, 0.8 moles) and 5% aqueous solution of sodium hypochlorite (59
10 mg, 0.8 moles). The reaction was heated up to 35°C for about 6 hours. After 6 hrs, the
solvent was evaporated and reaction mixture was taken in ethyl acetate. The organic layer
was washed with water, dried over anhydrous sodium sulphate and evaporated under
reduced pressure to get a crude product. The crude product was purified on preparative

TLC using 10% methanol: dichloromethane as mobile phase to get desired product.
15 Yield: 30 mg.
LCMS: 515.72 (M+1)

'H NMR (DMSO-dg, 400 MHz): § 8.28 (2H, d, J =4 Hz), 8.22 (1H, d, J = 8 Hz), 8.12 (1H,
dd, /=8 and 4 Hz), 7.96 (1H, m), 7.85 (4H, m), 7.58 (2H, m), 4.74 (1H, d, J =8 HZ), 4.56
(2H, m, -NCH»), 3.21 (3H, s), 2.48 (2H, m).
20 The following compounds can be prepared by following the above synthetic route.
4-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)-2- {[4-(6-methoxypyridin-3-
yl)phenyl](methylsulfonyl)amino } butanoic acid (Compound no. 22);

LCMS: 510.69 (M+1)

2-[(4'-Ethylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-benzotriazin-
25 3(4H)-yl)butanoic acid (Compound no. 28);

LCMS: 507.79 (M+1)
2-{[4-(2-Methoxypyrimidin-5-yl)phenyl|(methylsulfonyl)amino} -4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 29);

LCMS: 511.76(M+1)

30 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 30);



LCVB: 479.78 (MWM1l) 2-

{[4-(6-Met hyl pyridin-3-yl)phenyl] (nethyl sul fonyl)am no}-4-(4-oxo-1, 2, 3-

benzot ri axoreR(0sduk- yl ) but anoi ¢ acid (Conpound no. 42); PCTHB2014034283 ( M+1)

202- {(Met hyl sul fonyl)[4-(pyrim di n-5-yl)phenyl]am no} -4-(4-oxo-1, 2, 3-

benzotriazin-3(411)-yl)butanoic acid (Conpound no. 43); LCVS: 481.79 (Mtl)
{(Met hyl sul fonyl1)[ 4-(pyridin-3-yl)phenyl]am no}

-4-(4-o0xo0-1, 2, 3-benzotriazin3(411) -yl ) but anoi ¢ acid (Conmpound no. 44);

25LCMS: 480. 79 (Mwm+l) 2-

{(Methyl sul fonyl)[4'-(trifluoronethyl)bi phenyl-4-yl]am no}-4-(4-oxo0-1, 2, 3-

benzotriazin-3 (411)-yl)butanoic acid (Conpound no. 45); LCVS: 547.83 (M1l)

2- {(Methyl sul fonyl)[4-(pyridin-4-yl)phegnyl]am no}

-4-(4-o0xo0-1, 2, 3-benzotriazin- 303(411)-yl)butanoic acid (Conpound no. 46);

LCVE: 480 7969 (INkk: 51176 M+1)
2-[(3",4"-Dichlorobi phenyl-4-y )(nethylsulfonyl)anln ; 4- (4-oxo-1, 2, 3-

benzotr|a2|n 3(4&5?4yPYHﬁW5>@P%3&%1@*?@3WBQ§WHD #pineliryt-oxodms’- 547. 76 and

549. 71 (Mrl) benzotriazin-3(4H)-yl)butanoic acid (Compound no. 31);
352-[(4'-tert- BquMBHQb@nmm+ﬂryl)(nethyIsulfonyl)an1no]-4-(4-oxo 1, 2, 3-

b t 3 4 d. np, 48); . 535 87 (M1
7212 b é%% %ﬂ%?ﬁ%gg SRRy SR b AS a8 1, 2. 3
benzotri azi n- 3(4 % 8? ound no. 49): LOVB: 515.79 (Mkl)
2-[ (3" - Fl uor o- 4' Eoashweyphidhény 1- 4- y1) (et hyl sul f onyl ) am no] - 4- (4- oxo-1, 2, 3

- Sbenzot ri azi n- 3 %JF%%& YA Al IR R0 5B e B 527 1

(M+l) Exanpl e 11(4 9fco
2R)-2-F(3', 4" -D “oRoY W1 sul fonyl |-
(22 53" & S EROROB RISt st fom i o

2-{(Methylsulfonyl)[4'-(propan-2-yl)biphenyl-4-yl]Jamino} -4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 40);

LCMS: 521.82 (M+1)

2-[Biphenyl-4-yl(methylsulfonyl)amino]-4-(4-oxo- 1,2,3-benzotriazin-3(4H)-
15 yDbutanoic acid (Compound no. 41);

LCMS: 479.78 (M+1)

2-{[4-(6-Methylpyridin-3-yl)phenyl](methylsulfonyl)amino} -4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 42);

LCMS: 494.83 (M+1)

20 2-{(Methylsulfonyl)[4-(pyrimidin-5-yl)phenyl]amino}-4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 43);

LCMS: 481.79 (M+1)

2-{(Methylsulfonyl)[4-(pyridin-3-yl)phenyl]amino} -4-(4-ox0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 44);

25 LCMS: 480.79 (M+1)

2-{(Methylsulfonyl)[4'-(trifluoromethyl)biphenyl-4-yl]Jamino } -4-(4-0x0-1,2,3-
benzotriazin-3 (4H)-yl)butanoic acid (Compound no. 45);

LCMS: 547.83 (M+1)

2-{(Methylsulfonyl)[4-(pyridin-4-yl)phenyl]amino } -4-(4-ox0-1,2,3-benzotriazin-
30 3(4H)-yl)butanoic acid (Compound no. 46);

LCMS: 480.7969 (M+1)

2-[(3',4'-Dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 47);

LCMS: 547.76 and 549.71 (M+1)

35 2-[(4'-tert-Butylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 48);

LCMS: 535.87 (M+1)



4- (4-o0xo0-1, 2, 3-benzotriazin-3 (4H)-yl)butanoic acid (Conpound no. 79);

Schene V Step a: Preparation of
3-12- (2, 2wOi2oetd3gd4 1, 3- di oxol an-4-yl)et hyl]-1, 2, 3- benzoPCTAR20M1/054229
104(311) - one To an ice-cool ed sol ution of

4- (2- hydroxyet hyl ) -2, 2-di met hyl 1, 3-di oxol ane (20 g, 0.136 nole) in
tetrahydrofuran (200 nm.) were added benzotriazinone (22 g, 0.150 nole) and
tri phenyl phosphine (71 g, 0.273 nole). The reaction m xture was allowed to
stir for about 15 mnutes at OC and dii sopropyl azodi carboxylate (41.5 g,

0. 205 nol e) was added 15to it. The reaction m xture was again stirred for 2
hours at roomtenperature. After conpletion of reaction, solvent was

evapor ated under vacuumto obtain a crygge product which was purified on
silica gel colum using 30% ethyl acetate: hexane as eluent to get desired

product. Yield: SR>3 BibRBipRenyPl §PahARIQFoRf)amino]-4-(4-ox0-1,2,3-

3- (3, 4-di hydr oxylutdndasinl3@ Qﬁm%9k5b§%¢@n ﬁ§ﬁ&)4gne To a sol ution of
conmpound obt ai ned fron1St g, 0.250 noles) in acetone (200 nlL) was

added concent r at'EdMBiclS (77 @aﬁ{b and reaction mixture was allowed to stir at
room t enper at ur e2-f(®rFlaheutmansybiphdny - Al 1) @ictMalfHglaminb D& (S 4VENB- Was
evapor at ed underbchadtiads (PHEsistikRaacd (EagiouandTbxt ure was extracted with
et hyl acetate. T I 25 was washed with water, dried over
anhydr ous sodiuﬁ?@ﬂgﬁﬁggé%ggyevaporated under vacuumto get crude
conmpound. Theaplautle Safpoisnd(BHLdN¢Edindsrobuhdnyi-ed)@rtyishifeygeinokol um

;SI gg ;([)Oe/opea X ! a?%%%enzotr?agxap(ﬁl‘ﬁ Vl)l)ellltall'rll%{gzta01d(?cglllel%ouglg %(I) r7§)d Sa{’e%%%t . Yield: 21

2- hyd 4 4t
i ceycz)grgd gé u? ?ge amf%i0§ °P§%§ztdi o%lelgllyrllg( rom nglg%blﬁg’?%%%%nag@gml e) in
di chl or dfiet K&#B-00400 L) were added triethylamne (27 g, 0.268 nole) and

benzoyl chloride (15.5 nL, 0.134 nole) and stirred at sane tenperature for
about 3 hours. AFqaricgeatdpblationod 4-@hedroeatydm-dinethyl b3-iesolaid (@@ ad with
wat er - and eﬁtlaéﬁl%féfjln%tfaﬂ cﬂla)faﬂh@idmﬂﬁ@&@add;f&@enQ&g@zmoﬁeg Yep. 1 WPsorep! | ect ed,
dried over anhydrous sodi um sulphate and evapor at ed er vacuun1to get
crude produerd tﬂm}fﬁ‘@y]@h@ﬁ@n@ﬁééuQ:273vva<§e)plTth fqa@wn@nxtﬁelw?@aﬂ@}@d tegirdem usi ng
roethy! agshel SR ANACAR BhURDHI:BaRbodRY (RS oPE AR L Bhdly 160
2-1(4- bﬂénnpheﬁﬁwﬁ@wemhmkgm¢W@nghﬁaHMﬂb$PMh¢mS@X®Mﬂw®p®meemibr
triazin-3(4 i I conpound
obt ai ned 1 1 kel ¥ epe R UERGh s crappribainy SRGRR, SO B0RL, TOEre
added tri phehichphoppticden §ilida gp] c@udEdsimpoi 089 ctlayd dedibte: hexape rmbphem k) net hane
SU|f0nan]dedé§f§§D&mto 035 nole). The reaction m xture was 15allowed to
stir for abou m nut es and then dii sopropyl azodi car boxyl ate (9.8 g,

0. 048 nol e) Wag gadded at the sane tenperature. The reaction mxture was
again stirred at roomtenperature for about one hour. After one hour,

sol vent a4 sRYINPEHa eSS LRHHARAVBEEHSU RbBoPRLALIB A, Glude Pr oduct .

The crude product obtained was purified on Silica gel colum u5|ng 3096

ethyl acetate: hﬁ@(@{b‘ﬁnﬁﬁ o o4POtnd DRt HARSIERA 6P LOH K mol P M Rbtbae 1
Step e: Preparation o

2-1(3', 4' - diZAimdr 3¢ %ﬁy%lcwtvﬁﬁ%{m%mnﬂmm%wmﬂw% aflgwed to stir at

oxo-1, 2, 3- benantmpaziiR S {abbli-oné st XhcrRRP RO Be sbbvedt Walcpofied@hd&onmpound
obtalned fromStep d (0.8g, .0.0014 nnle% in N,

N
reduced pressure and réaction mixture was extracted with ethyl acetate. The organic layer

25  was washed with water, dried over anhydrous sodium sulphate and evaporated under
vacuum to get crude compound. The crude compound obtained was purified on silica gel

column using 70% ethyl acetate: hexane as eluent to get desired product.

Yield: 21 ¢g



di met hyl formam de (20 nlL) were added tetrakis triphenyl phosphi ne pall adi um
(0) (0.08 g, 250.00007 nole), potassium carbonate (.58 g, 0.0042 nole) and
3, 4- chl orwbenransss4bor oni ¢ acid (0.535 g, 0.0028 nol e). Poe/IBEACDI4QLY WaS
heated up to 110C for about 3 hours. After 3 hours, the solvent was
evaporated and the reaction mxture was taken in ethyl acetate and washed
with water. The organic | ayer was dried over anhydrous sodi um sul phate and
evapor at ed under reduced pressure to get a crude product. The crude product
30 was purified on silica gel columm using 50% ethyl acetate: hexane to get
desired product. 79 Yield: 850 ng Step 1: Preparation of N (3

", 4" -dichl orobi phenyl-4-y1l)-N 11- hydr oxy-4-(4-oxo-1, 2, 3- benzotri azin-3
(4H) -yl ) butan-2-yl] net hanesul f onam desdo a solution of conpound obt ai ned
fromStep e (0.85 g, 0.00133 nole) in 5 nethanol (15 ni) was added

pot assi um CaiQNRtGatdlind 062 8yadePA20 TR eh-iRASbLIALAM RbuaDULeRRe hour

at roomterrperat ure. After onhe hour, the solvent was evaporat ed and the

reaction m xtur erh@sicdedoRR sblﬁﬁ&f-dﬂébmﬁ&ﬁ& abtBincdlfdin Sfcf B2 Cg, HARE MmoWREH Washed
with water, drijed over anh¥drous sodi.um sul phate and eva orat ed under

reduced predshiormethaphild) p éwgﬁﬁﬁ@dﬁﬂ%]&’lk’é‘?me i e Q:?@d%" @raéi@l Be¥odbt ai ned was

purified oncmiblideG®s 98I, @@t&ﬁ&le}laﬁlki@grr&&q/%ala%&ﬁp’ératﬁ%%r%@ht3%@&@”%@5 el uent
to get the desired roduct. Yield: Q.430 Cve: 533.13 (Mr) Step g:

Pr epar at  on cgfplotion  the re&“’“"&ln?fhtfl@r“@l%ﬂﬂ'i‘f%‘g}“ih Watﬁrl")“éﬁétf%?ﬁ%‘lhf onyl ) am no] - 4- ( 4-

oxo-1, 2, 3- b@ﬂKl@ioﬁﬂeﬁﬁhé\ e Akanik llgyBik Aneil & tealdridd boct@ntd dib tdidhsulifha@onmpound
obt ai ned fromStep f(0.43 g 0.0008 nple) in _acetonitrile (15 rrL) wer e added

2,2, 6, 6-t et PXhREPRFME] HWPT BEwE REsiGdempdyqts The Credme%‘vwmug)% Ybdi um

chlorite ( OsifidboefcolemBDEkLE: 104 @yl anehtd Ho-208 RQTen S0 gkt deGiftdoda@di um
hypochlorite (0.12 g, 0.0016 noles). The reaction was heated up to 35C for

about 6 hounseld:Ablger 6 hours, the solvent was evaporated and the reaction
m xture was taken in 20 ethyl acetate. The organic |ayer was washed with
wat er, doi edtep\ie Prguahytidh @ 3-@ctto tpdaly pinddtiRylaitdn@)agios]af-gicbxorickes- r educed

or epar ati v e et THBDRERFATIE o Chi or oot hane as fobi | e phase (o e
816 (1 m .o BangispRutgufon giRbiahF b MBI 1Bl Byffi PH L
(2H, n’) , 3. IdbralfyBlkg iy (120 ind.) QV]:H addgd, trlﬁheﬁﬁplédbbhmen(jﬂ ggw&4 nald).ahd V(A 1) The
L0110 QIR 8, RS, RESARLCL O L LRI BRSPS et route
1,2,3 - lbenzlrlnvveidacza;tmf@(alddul)w ymr)ummahthemdlacprdpyﬂ@odnp@bmdlaw@ 8¢60.944_CMVS:
497. 19 ( M+1}nole) was added at the same temperature. The reaction mixture was again stirred at room

temperature for about one hour. After one hour, solvent was evaporated under reduced

pressure to obtain a crude product. The crude product obtained was purified on silica gel

column using 30% ethyl acetate: hexane as eluent to get desired product.
20 Yield: 1.3 g.

Step e: Preparation of 2-[(3',4'-dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)butyl benzoate

To a solution of compound obtained from Step d (0.8g, 0.0014 mole) in N, V-
dimethylformamide (20 mL) were added tetrakis triphenylphosphine palladium (0) (0.08 g,
25 0.00007 mole), potassium carbonate (.58 g, 0.0042 mole) and 3,4-chlorobenzene boronic
acid (0.535 g, 0.0028 mole). The reaction was heated up to 110°C for about 3 hours.
After 3 hours, the solvent was evaporated and the reaction mixture was taken in ethyl
acetate and washed with water. The organic layer was dried over anhydrous sodium
sulphate and evaporated under reduced pressure to get a crude product. The crude product

30 was purified on silica gel column using 50% ethyl acetate: hexane to get desired product.



(2R)-2- {(Methylsul fonyl)[4-(pyrimdin-5-yl)phenyl]amno} -4-(4-o0xo0-1,2, 3-

5benzotri azin-3(411)-yl)butanoic acid (Conpound no. 77); LCVS: 481.21 (M1)

(2R) - 2- WO 2012/038944 PCT/IB2011/054229

{(Met hyl sul fonyl)[ 4" -(propan-2-yl)bi phenyl - 4-yl]am no}-4-(4-oxo-1, 2, 3-

benzotri azi n-3(411) -yl )butanoic acid (Conmpound no. 78); LCVS: 521.29 (M+l)
10(2R)-2-[(3',4' -Di fl uorobi phenyl-4-y1) (nethyl sul fonyl)am no] - 4-(4-oxo0-1, 2,

3- benzotriazin-3(411)-yl)butanoic acid (Conpound no. 80); LCVS: 515.22
(Mr1)

(2R)-2-[ (3" -Fluoro-4'-nethyl bi phenyl-4-y1l) (nethyl sul fonyl)am no] -4-(4-oxo-1
,2,3- benzotriazin-3(411)-yl) butanoic aC|d (Compound no. 81); 15LCME:

511. 32 (M+1)

(2R)-2-[(4" - Chlorobipheny1-4-y1)(nethylsulfonyl)anino]-4-(4-oxo-1,2,3-
benzotri azi g434:433 hzy! ) but anoi ¢ acid (Conmpound no. 82); LCMS: 513.71 (M-1)
(2R)-2-[ (3" - N@thoxyglphenyl 4-y1) (et hyl sul fonyl ) am no] - 4- (4- oxo-1, 2, 3-

(Z&t:i ;lzot ri agtepr3fdpadativh PPAIRAL U hRESHPHEPIRPHAD 1M drékei4-(4LeediR;2,£09. 25

(2R -2-[ (3 bﬁrzaﬁmlwﬂﬁw%u%mﬂ%Mﬂ@ﬁuyal)ﬁ(fwﬂ% hyl sul fonyl) ami no] - 4- (4- oxol
( %/I+§) benzotri aZI oa sol |-Pon ol‘gotl)n%tol?rpdoolb?alr?é S?gpns})(%%gd, &8013?4 ole) E_nCNB 527.22

25( 2R) - 25[ Binjethemyl {+mly) xmaawlpsubsﬁmwﬂ)@me @} 764z, 0 HomMhold), aadaurbearfalot riazin-3

(411)- yl)but anoi aC|d ound . ;L 479. 25 R) - 2-
{[4-(6-Met hg%‘b Frriat? t)‘“B BRI %@E ‘Pﬂ?)hg‘ﬂﬁ %’BW%WP%%? e arti 2l
:?:ng;\l/S Oxgioi’ef&-tdﬂeﬂiﬁfd’\ba'sldkﬁn () agetaidd utha Bplasic &G edvds GaRAWM wagr, 86) ;

Mt 25) -.2- .
[ (4'-Chlor ofi! %Wl%l‘lré/‘f)s%ﬁ’fﬂ?“ﬁw]%ﬂﬁ? ‘fngr?y"fpfé?ﬁﬁdr?&]ier-“2{1-‘1699-?63‘?6‘?6 tp optan a
benzotri azi aruaé prbdyct. yTheluida pRidGet@blathed CaROIEBA0NOlicaGé) colunaMBing 34%. 23 ( Mr1)

(25) or obi phenyl-4-y1) | sul f onyl ) am no] - 4- (4-oxo-1, 2, 3-
e otlP: abiH Sy ST Rb R b1 41 SE TG tng no._ 88)
Yield: 0.430 g.

LCMS: 533.13 (M+)

Step g: Preparation of 2-[(3',4'-dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid

15 To a solution of compound obtained from Step f (0.43 g 0.0008 mole) in
acetonitrile (15 mL) were added 2,2,6,6-tetramethylpiperidine-N-oxyl (0.012 g, 0.000007
mole), sodium chlorite (0.145 g, 0.0016 mole) and 5% aqueous solution of sodium
hypochlorite (0.12 g, 0.0016 moles). The reaction was heated up to 35°C for about 6
hours. After 6 hours, the solvent was evaporated and the reaction mixture was taken in

20 ethyl acetate. The organic layer was washed with water, dried over anhydrous sodium
sulphate and evaporated under reduced pressure to get a crude product. The crude product
was purified on preparative TLC using 10% methanol: dichloromethane as mobile phase

to get desired product.
Yield: 0.15 g.

25 'HNMR (DMSO-ds, 400 MHz): 8.22 (2H, m), 8.16 (1H, m), 8.03 - 8.05 (2H, m), 7.67 -
7.71 (6H, m), 4.63 (1H, m), 4.55 (2H, m), 3.15 (3H,8), 2.14 (1H, m), 1.99 (1H, m)

LCMS: 547.11 (M+1)

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



LCMS: 547.22 and 549.11 (Ml) 81

(2S)-2-[ (3" -Fl uoro-4'-nethyl bi phenyl-4-yl) (nethyl sul fonyl)am no]-4-(4-oxo-1
, 2, 3- berwotni2zmBsa43(411) -yl ) butanoi ¢ acid (Conpound noPC8AB201L/GMR9 511. 27
(Mr1)

(2S)-2-[ (3" -Fluoro-4'-nmethoxybi phenyl-4-y1) (nethyl sul fonyl)am no] - 4- (4- oxo-
51, 2, 3-benzotri azin-3(4H) -yl ) butanoi c acid (Conpound no. 90); LCVS: 527.28
(M)

(2R)-2-[ (3", 4" -Di met hoxybi phenyl-4-y1) (net hyl sul fonyl )am no] - 4- (4-oxo0-1, 2,3
- benzotriazin-3(411)-yl)butanoic acid (Conmpound no. 91); LCWVs: 537.5 (M1)
10(2R)-2- { [4-(2, 3-Di hydro-1, 4- benzodi oxi n-6-yl ) phenyl] (nmethyl sul fonyl)
amno } -4- (4-oxo0-1,2,3-benzotriazin-g(4H)-yl)butanoic acid (Conpound no.
92); LCWVS: 537.30 (M+l)

(2R)-2-[ (4" - Met hoxys H %_Zl) FIGS OV R DR A hy KRB RALSULE QYA ) a0 no] - 4- (4~ ox01
(ﬁmi) benzot ri azi nAfdm Y IPIRBALE 288 (ConlfeaRiPRYAE); NO. 93);" 15LCMVS: 545, 22
(2R) - 2- [ (4" - Fl uor©O¥8 ¥4 bl pheny1- 4- y1) (et hyl sul f onyl ) ani no] - 4- (4- oxo- 1
, 2, 3- benzot ri azpRy-3( MMyl HhRUIaShitid@es 9)pRDNPaiAc -not-0:d4),2, 3L CVB:  533. 27
(M) 5 beZtiazdr-3(4H)-yl)butanoic acid (Compound no. 77);

{(Met hyl sul fonyl%él\?f ‘é‘ rifl gr! romet hoxy) bi pheny1-4-yl]am no} -4-(4-o0xo-
201, 2, 3-benzotri - ? but anoi ¢ acid (Conpound no. 95); LCMS: 563. 16

(M) (2R -2- (2R)-2- {(Methylsulfonyl)[4' (propan-2-yl)biphenyl-4-yl]Jamino}-4-(4-oxo0-1,2,3-
{[4' - Chl oro- 3" - (henedtliazor A& I-Pyduydnbip had ydendpoydd far@é)hyl sul f onyl ) am no}

(4-oxo-1, 2, 3- benzay, (AH) -yl ) butanoic acid (Conpound no. 96); LCMS:
581.9 (I\/H) 25Exa Feﬁifg(%/ t hesi s of

(2R)-2- 103" -f | uo(ﬂB) 2 CreDrteyadindhosiy dddmethylpulfordiamprod d (ftonyl Yam nol
-4-14- 0x0 - 7- (t rhehrayorzondtHyybutangic 3cid €horaopndnd. 803( 411) -yl i but anoi ¢ aci d

( Conpound no. 97QCI(/[§C§1g@§ M) St ep a: Preparation of

(4S)-4-12-(benzyl OXX)[ y1] -2, 2-di met h}/ 1, 3-di oxol a
(3- Fluoro 4'- methylblphen 4- yl)(methylsulfonyl)ammo -4-(4-o0x0-1,2,3-

benzotrlazm 3(4H)-yl)butanoic acid (Compound no. 81);
15 LCMS: 511.32 (M+1)

(2R)-2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 82);

LCMS: 513.71 (M+1)

(2R)-2-[(3'-Methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
20 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 83);

LCMS: 509.25 (M+1)

(2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 84);

LCMS: 527.22 (M+1)

25 (2R)-2-[Biphenyl-4-yl(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 85);

LCMS: 479.25 (M+1)

(2R)-2- {[4-(6-Methoxypyridin-3-yl)phenyl](methylsulfonyl)amino} -4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 86);

30 LCMS: 510.169 (M+1)

(25)-2-[(4'-Chlorobiphenyl-4-y1)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 87);

LCMS: 513.23 (M+1)

(25)-2-[(3',4'-Dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
35 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 88);

LCMS: 547.22 and 549.11 (M+1)



To an ice-cool ed solution of 2-[(45)-2,2-dinethyl-1, 3-di oxol an-4-yl ] et hanol
(5 9, 30 34.24 moles) in N, /V -dinethyl formam de (50 nL) was added sodi um
hydri de (WOQ612p38944. 52 mmol es) and stirred for about 15pairnBioesos42i% er 15
m nut es, benzyl bromde (7.02 g, 41.09 mmle) was added and again stirred
for about one hour at the sane tenperature. After conpletion of reaction,
aqueous sol ution of amoni um chl ori de was added and t he sol vent was
evapor at ed under vacuum The reaction m xture was taken in ethyl acetate 35
and washed with water. The organic |ayer was collected, dried over
anhydrous sodium 82 sul phate and evaporated under reduced pressure to
obtain a crude product. The crude product was purified on silica gel colum
usi ng 20% et hyl acetate: hexane as elugpt to get the desired product.

Yield: 8 g 5 LCMs: 237.30 (M+l) Step b: Preparation of

(2S) - 4- (benzy| oxgyput@8acte-4= iR bipRenl-£Oh MR RuBEnyD 2RO oL ap Bed from

Step a (8 ) in RELKADS-120)-Moues adHeHPVAT/ERYOri ¢ acid (12 ml, 11 N)
at roomtenperature and sti rred for about 3 hours ‘at room tenperature.

After conpl eti on“o¥SrHAliMiD) t he sol vent was evaporated under reduced 10
pressure and pH @ss2-pdjusked - hahf§biphalyl-byl)@tithylsuTnydhmagpeousxsol ution of
sodi um biscar bonat,B3-bdib¥etrieaGt4 -y Buidil @id@smpxindact g Wi th et hyl acetate
whi | e washi ng r#g}/#va%g Thg) conmbi ned organic |ayer was dried over

anhydr ous sodiu tzé(%[n evapor at ed under reduced pressure to get a
crude product. TB#&)- 2—![(!3U%I}uﬁﬁhm«ybiphﬁ]sl—mr)(nidtleldtuh‘onyﬂ;)hlhlim}a4<gfébxcﬁDR,BIm‘l usi ng
20% et hyl acet at@nzdugscan¥4&sylgHutnit atid (Getpodedaa. 8t); conpound. 15Yi el d: 5g
LCVS: 197. 24 (M+L1éM§15e3|;)5(‘(M Freparati on of (2S)-4-(benzyl oxy) - 2-hydroxybutyl

benzoat e an i ce-cool’ed solution of conmpound obtained fromStep b (5
g, 31.080mmol es)(ZRth[4c(ﬁl3dPlbﬂfB@ﬂéri@nﬂ{0ﬂmlmﬂyl)nbémé (mertdenlfonylianhindiahi ne (9. 4

g, 93.16 mol es)“axie1Behbogdtrizd-HRiTpyhpeanR agid (Compougénanitd) es) . The
reaction m Xt ur e Was: @bl3@\(\1qd1)to stir for about 45 minutes at the sane
tenperature. After 45 m nutes he reaction m xture was extracted with

di chl or onet hane GRIFE s \H?"E}WIW@?I “-yPecbylgiondrminy gt coxPayer was
dried over anhydhbidewadiRgm3 ﬁllﬂét“én%%flde(\?ﬁ%?%ﬂdé‘ﬁ Uhder reduced pressure
to get ascrude pm@du054521lm+q:)r ude product vvas purl fied on sili ca gel col um

usi ng 60% et hyl e: hex et desi nd.
Vreld: sg Lo 8T -még g% ol 4-STREY!

(2R) - 4- (benzyl oxli/ejlzoém[zn é‘ﬂ’f}l Of | ) ami no] but yI benzoat e
To a solution ofL@MSpﬁGad(Mbl)al ned from St ep ¢ (59, 16.66 nmmle) in

t et rahydr of ur an L ded, 1 (8.7 g, 33.33
ol e0), gy 54 b onme A e B SR PP RN SR

nmol es) and
LCMS: 563.16 (M+1)

(2R)-2-{[4'-Chloro-3'-(trifluoromethyl)biphenyl-4-yl](methylsulfonyl)amino } -4-
(4-o0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 96);

LCMS: 581.9 (M+1)
25  Example 12: Synthesis of (2R)-2-[(3'-fluoro-4'-methoxybiphenyl-4-
yl)(methylsulfonyl)amino]-4-[4-o0xo -7-(trifluoromethyl)-1.2.3-benzotriazin-3(4H)-

UJ-‘U

yl]butanoic acid (Compound no. 97) (Scheme VI)

Step a: Preparation of (45)-4-[2-(benzyloxy)ethyl]-2,2-dimethyl-1,3-dioxolane

To an ice-cooled solution of 2-[(45)-2,2-dimethyl-1,3-dioxolan-4-yl]ethanol (5 g,
30 34.24 mmoles) in N,N’-dimethylformamide (50 mL) was added sodium hydride (1.06 g,
44.52 mmoles) and stirred for about 15 minutes. After 15 minutes, benzyl bromide (7.02 g,
41.09 mmole) was added and again stirred for about one hour at the same temperature.
After completion of reaction, aqueous solution of ammonium chloride was added and the
solvent was evaporated under vacuum. The reaction mixture was taken in ethyl acetate

35 and washed with water. The organic layer was collected, dried over anhydrous sodium



di i sopropyl azodi car boxyl ate (5 g, 25 mmles). The reaction m xture was
allowed to stir for about one hour at sane tenperature. After that the
reacti on woxpiwmsswas concentrated to obtain a crude pro@aTiBhi/cis2ras
purified on colum chromatography on silica gel columm using 60% et hyl
acetate: hexane as eluent to get desired product. 10Yield: 14g LCVS: 534.04
(M+2) Step e: Preparation of

(2R) - 4- (benzyl oxy)-2-[ (3" -fl uoro-4'-nethoxybi phenyl-4-y1l) (nmnethyl

sul fonyl ) am no] butyl benzoate To a solution of conmpound obtained from Step
d (59, 9.398 nmmoles) in NNN - 15 dinethyl formam de (50 nL) were added
3-fl uoro-4-net hoxyphenyl boronic acid (3.19 g, 18.796 nmmol es), potassium
carbonate (3.89 g, 28.195 mmol es) and ketraki striphenyl phosphine pal |l adi um
(0) (542 ng, 0.469 mmoles). The reaction m xture was heated upto 110C for
about 3 houggphaff a%@"eva%oﬁ%'hﬁder }éagceﬁ%k‘éﬁl'ﬂé to\WBRINSMARRHAIIE, aRdcbfie reaction
m xt ure was extracte ethyl acetate while Washl ng wwth water. The
conbi ned 2op@ﬂvgcama&pqrﬁg¢épnwh%a &8t FBEMHNAEIE %mﬁwwt%@iaﬁwwepﬁag@ and
evapor at ed ypdedircli grhd6ed pressure to obtain a crude product. The crude
product was purified on silica gel colum using 30% et hyl acetate hexane as
el uent to getelglgsi red product. Yield: 4.3 g Step f: Preparation of
(2R)-2-[ (3" -fluoro-4'-nethhoxybi phenyl-4-y1) (nethyl sul fonyl) 25

ami no] - 4shydcessy bt 30 (Mdapzoate To a sol ution of conpound obtained from Step
e (4.39 g, 0.008 noles) in tetrahydrofuran (60 nL) and nethanol (40 nL) was
added Pd/ C S&p: Byeparatichaf (ZSpaabaryoky)bydnegeniigas supplied using bal | oon.
The reaction mxture was allowed to stir for overnight at roomtenperature.
After conpl é“oiaemiutimaeﬁcbmmndrbmiuerﬁmmswpial(& orieacetone Oi@ginL)v&éamkii te and

resi due so 10% et han or th 200 nl).
The filtrate G\}K/‘é"sh <6 avﬁi%ze‘ﬂﬁhﬁ%’) rf"é’ %%per %reaes%“r“ég < ab"“égnﬂg‘“%‘ “(. 2.5 g
LCVS: 488. 1&115)3@&]& AftPeep@etamiod reagfon, the solvent was evaporated under reduced

(2R) - 2-[;(3" - f | Wor o- 4 met ho th Ifon

am noj - 116 4pressur “?Pru“fafﬁcgr )c%)%?é ﬁ%a}/liya%dé ﬁéﬂgu C}r{llsaz}lthon ({-CI)‘ yl ] but yl
benzoat e bicarbonage. Jhk udattom m&mmom@mmu;ttedb&n@eﬂgdacﬁnamwtﬂb eqashir(ngﬁa g, 0.0051
mol es) 1n telLAnMIr ObHEaNLLAS. Al weng Agdedn Il L iR LARRING
benzotri azi nonée hf QT U: %%]gy f‘) hd' P¥ en ]ll lh%spehl ne (2.68 g,
0. 010 nol es)wa@braredondetr e:rdp&datexsmee turgdtercnuIietprcmigen Tmé)audﬂlspctuemas pififietr 5

m nutes, dii sop zod| car 1493 0] ). .was_added under
o trogen at MBRHORL AR AR bt e e dieRlP b TR ol o E e

terrperatlareYﬁcdxd Sgbout one hour. After conpletion, the reaction m xture was
extracted with ethyl acetate and washed wth water. The conbi ned organic

| ayer was dECH: d¥e4 @hHydr ous sodi um sul phate and evaporated under reduced
pressure to get crude product. 15The crude product was purified on silica
gel col um 8tPreyPBpsationof Car-dt(bamayloxyg-2zhydrexybetlylkenroatey get desired
product. Yield: 4.2 g LCMS: 685.15 (Mtl)

To an ice-cooled solution of compound obtained from Step b (5 g, 31.05 mmoles)
in dichloromethane (100 mL) were added triethylamine (9.4 g, 93.16 mmoles) and benzoyl
20 chloride (3.9 g, 27.95 mmoles). The reaction mixture was allowed to stir for about 45
minutes at the same temperature. After 45 minutes, the reaction mixture was extracted
with dichloromethane while washing with water. The combined organic layer was dried
over anhydrous sodium sulphate and evaporated under reduced pressure to get a crude
product. The crude product was purified on silica gel column using 60% ethyl acetate:

25  hexane as eluent to get desired compound.
Yield: 5g

LCMS: 301.25 (M+1)



Step h: Preparation of

N- (3" -fluoro-4'-nethoxybi phenyl-4-y1)-N{(2R)-1-hydroxy- 4-

2014- oxo-wo(brydkuar omet hyl ) - 1, 2, 3- benzot ri azi n- 3( 4H) - ylpLaBzm1/254229

yl | met hanesul f onam de To a solution of conpound obtained from Step g
(4.2 g, 0.00614 noles) in nmethanol (40 nlL) at roomtenperature was added
pot assi um carbonate (1.27 g, 0.00921 nol es) under argon atnosphere. The
reaction mxture was allowed to stir for about one 25hour at sane
tenperature. After conpletion, solvent was evaporated and the reaction

m xture was extracted with ethyl acetate while washing with water. The
conbi ned organic | ayer was dried over anhydrous sodi um sul phate and
evapor at ed under reduced pressure to gt crude product. The crude product
was purified on silica gel colum using 40% et hyl acetate: hexane as el uent
to obtain a PRSI (XR)-4- lofh)d- (& 1s8forsEP 1
Preparat | ons%?%g &) i%l(ﬂ% @?)uo@gﬁ%o b Ho%%llg%dr?%)l(ng%ls)g( n@?)hyl sul fonyl)
ami noj - 4- 142844, W’-tiltbtepmatforonet hy1l)-1, 2, 3-benzot ri azi n- 3(4H) - yl | but anoi ¢
acid 5To a solution of conpound obt ai ned fromStep h (900 ny, 1.552 mmol es)
in acetonitrile: E%M&iﬁwfl@f@mw@rqb&@eﬁ&% EOE: Eéz?ﬁlmlfﬂeml)“ at room

t enper at ur etéfﬁl'iﬁir&ﬁ’x‘d@@ ob %Lljﬁmo@raefré adald %rhé#@l {hbshhiiR (3.9 ¢ OBB 3§ Y- and

sodi um peri odat'e (996 nmol es) he reaction mxture was allowed to
stir for? ab&;bm@eph?nﬂmwnwlfgmdw&gelr%p’ér@pe}fssé anxf t er conpl eti on,

sol vent was dﬁs‘éﬁf&@%ﬁr}oﬁﬂa@%l&@ g’ 8aGhoRY). MK UL GMRR IOV SRR E i th et hyl
acetate while was The conbi ned organic |layer was dried over
anhydr ous s&diabent eug }wﬁa%téarawamé%twr afistthatribreicadtion bdee pireedgrerated get a

crude pr Odu%obtaﬁh@m‘a&é{ﬁ@d&{ @ﬁk‘l?&as%ﬁ@d’éﬂ dngich &%nﬁ’a&@g@%&%h MﬁcaTéeP using 10%
met hanol : di chl oronet hane as nobile phase to get th esired product.

Yiel d: 107 gejumn ssipgiie etsﬁacitmilyxamaﬁr\mnmme@eed PA®OCVHZ) : 8 8.59 (1H,
s),844(1Hd J= 8 Hz), 8.22 (1H, d, J= 8 Hz), 7.71 (2H, d, J= 8 Hz),
7.59 b yeldFdsg (1H, d, J= 8 Hz), 7.25 (1H, t, J= 8 Hz), 4.82 (1H, n),

4.55 2H 3.17 (3H, s, S-CH3 2.4 (1H, , 1.90
(1H, gr) Z%Hﬁsfgﬁéf\mgionpounds can bt(a pr epar ed by)fol I ovm( ng thn)e above
synthetic r

(2R)-2-[ (3 g&P&bFBﬂPﬂf@%Pﬁ%ﬂi(B%ﬁ&?iM:%)‘l‘%‘f&t‘ﬁwgtﬂ?%yck’mh%lfﬂb] -4-(8-neth
yl - 4- oxo- 1(metBylzananiainaio] butl(bbhdoate/| ) but anoi ¢ aci d (Conpound no. 98);
LCVS: 541.11 (M)

(2R) - 4- ( 7- Chl or dFdla @hwiod pPgoBypbenizabtained fiom BEpddL(F)g; 9.398 @mples) in M, Nor 0- 4' -

Sg)m,s t EO bl Eher%rg; m% ((grg %nrllylwgrl“e”aﬁ(?e%%l ﬁuoro %]e%%%?pheny?bo?&nllc ac (ﬁ? I’IBOUI’ld no.
18.796 mmoles), potassium carbonate (3.89 g, 28.195 mmoles) and tetrakistriphenyl
phosphine palladium (0) (542 mg, 0.469 mmoles). The reaction mixture was heated upto
110°C for about 3 hours. After 3 hours, the solvent was evaporated and the reaction
mixture was extracted with ethyl acetate while washing with water. The combined
20 organic layer was dried over anhydrous sodium sulphate and evaporated under reduced

pressure to obtain a crude product. The crude product was purified on silica gel column

using 30% cthyl acetate hexane as eluent to get desired product.
Yield: 43 g

Step f: Preparation of (2R)-2-[(3'-fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)
25  amino]-4-hydroxybutyl benzoate

To a solution of compound obtained from Step e (4.39 g, 0.008 moles) in
tetrahydrofuran (60 mL) and methanol (40 mL) was added Pd/C (2.5 g) in the presence of
hydrogen gas supplied using balloon. The reaction mixture was allowed to stir for

overnight at room temperature. After completion, reaction mixture was filtered through



(2R)-2-[ (3" - Fluoro-4'-net hoxybi phenyl-4-y1) (nethyl sul fonyl)am no] -4-(7-

nmet hoxy- 4- oxo- 1, 2, 3- benzotri azi n-3(411) -yl ) butanoi ¢ acid (Conpound no.

100) ; LCNWBO 268703894 ( M+1) PCT/IB2011/054229
30(2R)-2-[ (3" - Fluoro-4'-net hoxybi phenyl-4-y1) (et hyl sul fonyl )am no] - 4- (6-nme
thyl - 4-oxo-1, 2, 3-benzotriazin-3(411) -yl ) butanoi c acid (Conmpound no. 101);
86 LCMS: 541.05 (M)

(2R)-2-[ (3" -Fluoro-4'-met hoxybi phenyl-4-y1) (et hyl sul fonyl)am no] - 4- (8-

met hoxy- 4- oxo-1, 2, 3-benzotriazi n-3(411) -yl )butanoic acid (Conpound no.

102); LCMS: 557.10 (M+l)

5(2R) - 2-[ (3" - Fl uoro-4' - net hoxybi phenyl-4-y1) (et hyl sul fonyl )am no]-4-(6-flu
or 0-4- oxo-1, 2, 3-benzotriazi n- 3(4H) -yl xput anoi c acid (Conpound no. 103).
Assay for Matrix Metallo Proteinases (MWs) New chemi cal entities (NCEs)

of the presghie A&t e@o&mﬂemsrv@a%mwhn@mﬁmr Q§hfd§o‘?rﬂrtﬁaﬂe Lbe i) esent
i nvention were prepared (stock 10 mM in 100% DVSO and 10 subsequent

di | utions V\Eh%ﬁlﬁ‘ﬁ@é"aﬁﬁOIEG@émﬁéméeT@QBed(®wpwdTr| s, 10 mM CaCl2, 150 miv
NaCl, 0.05% Br|1-35 pH 7.5). 1 pl of the conpound and 88 pl of TCNB was
added to wel'I<dd3t D6 wel | plate to achieve the desired final concentration

of NCE (fin concentration should not exceed 0.5%. 1 pl of
activated, ﬁgy@g&n%t MWPs was added to each wel I (20-100 ng/ 100 pl

reacti on_m xture) except tive vvel MVP- ynes

Fequi re ri SlePacPrepariin of (-l RP Bt iR bors BRDUI R m BRI v ¢

ei t her APMAaminomal[mmwmﬂuatdmmm) BB-Herotdatin-BRE)S1bog] &fnzdathour at 370).

| ncubati on was done at roomtenperature (- 25C) for 4 mnutes to 5 m nutes.
The Reaction wasTd méoﬂdtiaheﬂCWﬁpbmdldbtqiried(ﬁtfomJS)Q) RS ub st Tlandes{ BS001: Al i quots

wer e freshl %’t gfl ! Utﬁ?ran ga‘% néLgN ere add (P’ytr{fﬁlogp%thOH lfenF(ﬁ}‘lé:"z?‘nz)%% lrblr% 8685'56(116”06 was

noni tored a atl wav e ssion at 405
rimfor 25- wles))rmﬂamhemmphcsalsee @2r68fgl @ﬁHBmelm)etI@RElt@meremid@whlab@d for

posi ti V&yq net%qatsf)h\ég C{ﬁér %‘m{anu%es ]IS@SNC)PYY\BE Alcarbo ][%teQFE%g,g)tOOlﬁﬂ I Wl conmpar ed

to cont roI S wWas PUES ermi usi n aph- prism
sof tware. added under nmogenwmoselserémdthd\ﬂ@&upn omtmied/a:t ﬁhmdv&hu@mebel ow 10

m. cronmol ar. teACt rlaéret forea%bO}ﬂ oneiourMMngér co(%{p? 101|1_ﬁflje re%:%g]il %?‘xulflrg%ﬁé ?xtrgi@tn(? nRh ar to 10
micronmol ar. e O ai’m oun or
ethyl acetate and washed with water. The combined organic layer was dried over
anhydrous sodium sulphate and evaporated under reduced pressure to get crude product.
15  The crude product was purified on silica gel column using 30% cthyl acetate: hexane as

cluent to get desired product.
Yield: 4.2 g
LCMS: 685.15 (M+1)

Step h: Preparation of N-(3'-fluoro-4'-methoxybiphenyl-4-yl)-V-{(2R)-1-hydroxy-4-
20 [4-0x0-7-(trifluoromethyl)-1,2,3-benzotriazin-3(4H)-yl|butan-2-

yl}methanesulfonamide

To a solution of compound obtained from Step g (4.2 g, 0.00614 moles) in
methanol (40 mL) at room temperature was added potassium carbonate (1.27 g, 0.00921
moles) under argon atmosphere. The reaction mixture was allowed to stir for about one
25  hour at same temperature. After completion, solvent was evaporated and the reaction
mixture was extracted with ethyl acetate while washing with water. The combined
organic layer was dried over anhydrous sodium sulphate and evaporated under reduced
pressure to get crude product. The crude product was purified on silica gel column using

40% cthyl acetate: hexane as eluent to obtain a desired compound.



4i ncl udi ng racemates, enantioners or diastereoners thereof; or a

phar maceutical |y 5acceptable salt thereof, wherein, 6LI is selected from
bond, 0, 80 2CHA38MR4A, NHCO( CH2), (CH2)" CONH, NHCONH, 7SerHB20MHEN229
NHCO(0), -0-(CH2),, -(CH2)n-0-, -0C(O)NH, C(S)NH, 8NHC(S), NHC(S)NH or
-000- wherein nis zero or an integer between 1 and 2; 9l is selected
from hydrogen, G -C6 al kyl, hydroxyl, G -C6al koxy, cyano, nitro, 10hal ogen,
hal ogeno G - C6al kyl, C5-Cl12 aryl, C6-Cl2 heteroaryl, C3-C6cycl oal kyl
liwherein aryl, heteroaryl, cycloalkyl is optionally substituted by one or
nore 12sub stitutents independently selected fromR5; 13R2 is CHO or
S2C1 6 alkyl; 14R3 is unsubstituted or substituted heteroaryl or -OCONHR
where R is C6-Cl2 aryl, 15heteroaryl, geycloal kyl, heterocyclyl, arylalkyl,
het er oaryl al kyl , cycl oal kyl al kyl , 16het erocycl yl al kyl each of mhlch IS
optional ly suyhgtituted by one or nore 17sub stitutents independently
selected fromR5; 18R4 is Hor C _6alkyl; 19R5 is selected from al kyl,

al kenyl , al kynd: sgcywano, nitro, hal ogen, hal ogeno-G -C6 20al kyl ,

hal ogeno- Ci - C6 al koxy, azido, thiol, alkylthiol, -(CH)g-ORf, -C(=0)-Rf, -

21CO0Rf, - N@f q., Pref):GHa} @Rﬂ)—“@f ﬁ@ibro-4( g‘eia)o Wﬂyﬂ%yﬁm(&th}(lﬁlﬂh“l 0-
22C( =0) - NRf Rg, 035 D) " NHC( 33 Cé ( CHR2) - NH- C( =0) -
23Rf or - (=trpre- Wﬁﬂm{%@? Hzéfbeamr%" K 451) yHBE’ﬁEﬂHéﬂt’l y sel ected

A ﬁfry“ﬁ,dr S0al Ky havpe PR SR et ae by e h TSR T e oar i o
and m i s anadenin@frrca®o fetrachBBidd: water A2mb Muaitooh])ak rdoortefipaathre wakd adlled S:

Izﬁ_ [Fornmyl(4; hem A ht¥10}901pcpeeirl1f¥mg, 0. 6142 an(‘)lgs?]and soghum perloa/ate (698mg, 41662 3-benzotriaz

mmoles). The reaction mixture was allowed to stir for about 30 minutes at same the
temperature. After completion, solvent was evaporated and the reaction mixture was

10 extracted with ethyl acetate while washing with water. The combined organic layer was
dried over anhydrous sodium sulphate and evaporated under reduced pressure to get a
crude product. The crude product was purified on preparative TLC using 10% methanol:

dichloromethane as mobile phase to get the desired product.
Yield: 107 mg.
15 LCMS: 595 (M+1)

'H NMR (DMSO-ds, 400 MHz): § 8.59 (1H, s), 8.44 (1H, d, J= 8 Hz), 8.22 (1H, d, /=38
Hz), 7.71 (2H, d, /=8 Hz), 7.59 ( 3H, m), 7.50 (1H, d, /=8 Hz), 7.25 (1H, t, /= § Hz),
4.82 (1H, m), 4.55 (2H, m), 3.88 (3H, s, -OCH3), 3.17 (3H, s, S-CH3), 2.4 (1H, m), 1.90
(1H, m).

20 The following compounds can be prepared by following the above synthetic route.
(2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(8-methyl-
4-o0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 98);

LCMS: 541.11 (M+1)
(2R)-4-(7-Chloro-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(3'-fluoro-4'-

25 methoxybiphenyl-4-yl)(methylsulfonyl)amino]butanoic acid (Compound no. 99);
LCMS: 561.00 (M+1)
(2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(7-
methoxy-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 100);
LCMS: 557.10 (M+1)

30 (2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(6-methyl-
4-o0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 101);



33(411) -yl ) butanoic acid (Conpound no. 1);

44-(7- Chl or o- 4- oxo-1, 2, 3-benzotri azi n-3(411)-yl1l)-2-[formy1(4' - met hyl bi pheny
1- 4- 5yl )woi2ojdssd4anoi ¢ aci d ( Conpound no. 2); PCT/IB2011/054229

62-[ (4 - Et hyl bi phenyl1-4-y1)(formnyl)am no]-4-(5-nethyl-4-oxo-1, 2, 3-benzotria
zin- 73(411)-yl)butanoic acid (Conmpound no. 3);

80-[ (4- Fl uor ophenyl ) car banoyl] - N-f ornyl - N- (4' - met hyl bi phenyl-4-yl ) honoserin
e 9(Conpound no. 4);

10N- For nyl - N- (4' - met hyl bi pheny1-4-y1)-0-[ (4-nethyl phenyl ) car banoyl ] honoseri
ne 11( Conmpound no. 5);

120-[ (3, 4-Di chl orophenyl ) car banoyl] - N-fornyl - N- (4' - net hyl bi pheny1- 4-

13yl ) honoseri ne (Conpound no. 6); 14N g4' - Et hyl bi phenyl-4-y1)-N-fornyl-0-
{[4- (propan-2-yl)phenyl]carbanoyl} 15honoserine (Conpound no. 7);

16N- (4' - Et hyl bi p]t@qglgﬁﬂg@/prg- [ (3-fluorophenyl)carbanoyl]-N-fornyl honoserin
e 17(Conmpound no, %

180-[ (2, 4-Difl uo@@ﬁ('é(ﬁ lfly@af‘b@ﬁ%mmﬂ@ b4 y@ffﬂ%%ﬁﬂ&ﬂ@@?&lw V1§ N

19f or ny| honoser i et 8120 zin- 3(4H)-yl)butanoic acid (Compound no. 102)

20N- (4' - Et hyl bi p1tre1v131554-1gm/[+0y [(2 fl uor ophenyl )car banmoyl] - N-f or myl honoserin
e 21( Conpound no 2N— 4' N-for

{[4-trifPuoromet ]12 (ﬁgﬁ gﬁg @gg {%’Q %Efg'r%omf

24N- (4' - Et hyl bi pHigny 'ﬁaltocza W’B r banoyl ] hom)seri n
e 25( Conpoundsandor Marix Metallo Protelnases (MMPs)

26N- (4' - Et hyl bi pheny1-4-y1)-0-[(4-ethyl phenyl)carbanoyl]-N-fornyl honbseri ne
27( Conmpound no. N&)j ¢hemical entities (NCEs) of the present invention and corresponding

281 (47 - BN RLRREI i ool il LAY Qe bloftin ERMIAXUPRGHH 1B2 5ATBYhd homoser

10 subsequent dilutions were made in 50% DMSO-50% TCNB (50 mM Tris, 10 mM CaCly,
150 mM NaCl, 0.05% Brij-35, pH 7.5). 1 pl of the compound and 88 pl of TCNB was

added to wells of 96 well plate to achieve the desired final concentration of NCE (final
DMSO concentration should not exceed 0.5%). 1 pl of activated, recombinant MMPs was
added to each well (20-100 ng/100 pl reaction mixture) except the “negative well”.

15 (MMP-1, 9 &14 enzymes require prior activation. For this, supplied enzyme was
incubated with either APMA, final concentration 1 mM, for a time period of 1 hour at
37°C). Incubation was done at room temperature (~ 25°C) for 4 minutes to 5 minutes.
The Reaction was initiated with 10 pl of 100 uM substrate (ES001: Aliquots were freshly
diluted in TCNB; stock: 2 mM) and increase in florescence was monitored at excitation

20 wave length 320 nm followed by emission at 405 nm for 25-30 cycles. Increase in
florescence (RFU) was calculated for positive, negative and NCE/standard wells. The
percent inhibition compared to controls was calculated and ICsy values determined using

Graph-prism software.

Activities for MMP9 provided ICs¢ values below 10 micromolar. Activities for

25  MMPI12 provided IC5 values 35 nanomolar to 10 micromolar.



29( Conpound no. 14);

300-[ (2, 6-D chl orophenyl ) car banoyl1] - N- (4' - et hyl bi phenyl-4-y1)-N
PCT/IB2011/054229
322- [ Bi pheny1-4-yl (et hyl sul fonyl ) am no] - 4- (1, 3-di oxo-1, 3-di hydr o- 2H-i soi nd

31f or nyl woasera3se4 ( Conpound no. 15);

0l-2- 33yl)butanoic acid (Conpound no. 16);
344- (1, 3-Di oxo-1, 3-di hydro-2Hi soi ndol- 2-y1) - 2-

{[4- (6-met hoxypyri di n-3-yl)phenyl] 35(methyl sulfonyl)am no}butanoic acid

(Conpound no. 17);
364- (1, 3- D oxo-1, 3-di hydro-2H-i soi ndol-2-y1)-2-[ (4

37(net hyl sul fonyl ) am no] butanoi ¢ acid (Conpound no.
{[4- (6- Met hoxypyri di n-3-yl ) phenyl ] (et gyl sul fonyl ) am no}
19);

39benzotri azi n-3(411) -yl ) but anoi ¢ acid ( Conmpound no.

404- (7- Met heyYcRi@X0- 1, 2, 3-benzotri azin-3(411)-y1)-2- {
[ 4- (6- met hoxypyri di n- 3- 41y|)pheny|](nethy|sulfonyl)anlno}butan0|c aci d

( Conpound ng, 132&9[11 of¥®of Formula I:

- met hoxybi pheny1-4y1)
18);

89 382-

-4- (4-oxo0-1, 2, 3-

{[4-(6- thhoxypyrldln 3-yl) phenyl ] (et hyl sul fonyl ) am no} -4-[4-oxo-7-
3

43(tr|fluoronethyl) 1,2, 3-benzotria
no. 21); 444-(1,3-Dioxo-1, 3pdihydr@
[ 4- (6- met hoxypyri di n-3- 45yl) phenyl
(Conpound no. 22); 464-(6- Met hoxy-4-0Xxo- N 2,

411 {II

]butan0|c acid (Conpound
2-yl) - 2-
onyl)anlno}butanoic acid

“benB3triazin-3(411)-y1)-2- {

[4-(4- 47met hyl phenoxy) phenyl ] (net hyl sul'f onyl)anino}butanoic acid
(Compound no. 23); 484-(7-Methyl -4- oxo 1 , 3-benzotriazin-3(411)-yl)-2-
{[4- (4-met hyl phenoxy) 49phenyl ] ( net hyl sulfonyl) am no} but anoi ¢ acid
(Conpound no. 24): 502- {[4-(4-Met hyliosmaloky) phenyl ] (et hyl sul f onyl ) ani no}

-4-[4-0x0-7- 51(trifluoronethyl)-1. 2, 3-benzotriazin-3(411

| ] butanoic acid

( Conpound né« ué@; Tacgmaes, FT%“?IEGTF\/%&‘WF%@WWW?H%WIPP"(%‘EeH‘F ¥l f onyl ) anmi no}

- 4- (4- 0x®- Lagegable salt thereof, wherein,

6 L'is selected from bond, O, S, CH,, NR*, NHCO(CH,)s, (CH,),CONH, NHCONH,
7 SO,NH, NHSO,, NHCO(0O), -O-(CH3)y, -(CH2),-0-, -OC(O)NH-, C(S)NH,
8 NHC(S), NHC(S)NH or -COO- wherein n is zero or an integer between 1 and 2;
9 R’ is selected from hydrogen, C1-Ce alkyl, hydroxyl, C1-Ce alkoxy, cyano, nitro,
10 halogen, halogeno C;-Cgalkyl, C5-Cy;aryl, C¢-Cy; heteroaryl, Cs-Cycycloalkyl
11 wherein aryl, heteroaryl, cycloalkyl is optionally substituted by one or more
12 substitutents independently selected from R;
13 R? is CHO or SO,C ¢ alkyl;
14 R’ is unsubstituted or substituted heteroaryl or -OCONHR’ where R’ is Ce-Ci2 aryl,
15 heteroaryl, cycloalkyl, heterocyclyl, arylalkyl, heteroarylalkyl, cycloalkylalkyl,
16 heterocyclylalkyl each of which is optionally substituted by one or more
17 substitutents independently selected from R;
18 R*is H or Cygalkyl;
19 R’ is selected from alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs
20 alkyl, halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH,),-OR¢ -C(=0)-Rg, -
21 COOR;, -NRiRg, -(CH2),-C(=O)NRRy, -(CH2),-NHC(=0)-Ry, (CHz)n- O-
22 C(=0)-NRRg, (CHz)n NHC(=O)NRR, -(CH),-O-C(=0)- Ry, -(CH»),-NH-C(=0)-
23 Rror -(CH2)nS(=0)m-NRR {wherein Rrand R are independently selected from
24 hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl,

25 alkylheteroaryl and alkylheterocyclyl, n is as define earlier and m is an integer 0-2}.



53benzotri azi n-3(411) -yl ) butanoi ¢ acid (Conmpound no. 26);
542-[(3',4' -Di fluorobi phenyl-4-yl) (nethyl sul fonyl)am no] - 4-(4-oxo0-1, 2, 3-
55benzot rvaznre/@3§911) - yl ) but anoi ¢ aci d (Conpound no. 27PCT/IB2011/054229
562-[ (4' - Et hyl bi pheny1l-4-y1) (et hyl sul fonyl ) am no] - 4- (4-oxo-1, 2, 3-benzotria
zin- 573(411)-yl)butanoic acid (Conpound no. 28); 582-
{[4-(2-Met hoxypyri m di n-5-yl) phenyl ] (net hyl sul fonyl)am no} -4-(4-oxo-1, 2, 3-
59benzotriazin -3(411)-yl)butanoic acid (Conpound no. 29);
602-[ (3" - Fl uoro-4' - net hyl bi pheny1-4-y1) (net hyl sul f onyl ) am no] - 4- (4- oxo-1, 2,
3- 61benzotriazin-3(411)-yl)butanoic acid (Conpound no. 30);
622-[(2', 4" - D nmet hoxybi phenyl-4-y1) (et hyl sul f onyl ) am no] - 4- (4- oxo-1, 2, 3-
63benzotri azi n-3(411) -yl ) but anoi ¢ aci dgg Conpound no. 31);
642- [ (4- Met hoxyphenyl ) (net hyl sul f onyl ) am no] - 4- (4- oxo-1, 2, 3- benzotri azi n- 3(
411) - 65yl ) butangiutddoftRImund ifo. 32);
664- ( 7- Met hoxy- 4- oxo- 1, 2, 3- benzot ri azi n- 3(411) -y1) - 2- [ (4- met hoxyphenyl )
67( met hybsul f onyi.) E%ﬂhﬂ@ﬂ BB Riheny 0. al(ﬂﬁ@pmﬂléthgam 0:3),2,3-benzotriazin-
284 gﬁ 33D|h0X0| 53(8 e&:hgca&h(@mﬁ &%1102'1 ¥1)-2-[(4- 34)

met hoxypheny su on m no)] hu n
702-[ ( 4- thoxyp 2@?(1 Qr#e‘ﬂ 6%% ?IHH%‘% hggﬁ]ﬁf@@mwé? Hg‘lfhyib %*ea?/lo 1, 3-di hy
dro- 712Hisoin ound no. 35)
724- ( 7- Mt hoxy- 42- E(X‘d::tﬂ_yllﬁpl&nbleﬁt‘izlﬁﬂfd’rm&]aamlﬂéi]Qﬂdﬂl)letyﬂ)4-(2«)—1{2,$-€e1(zéltfiazin—
73met hyl phenoxy) jilhenyihbufameit hyit (G(llﬂl[foﬁﬁtyﬂlo) a1 no} but anoi ¢ acid (Conpound no.
36); 744- (5 Met hyl 3-di.oxo:-. 1, 3-di SO ol-2-
(L (1 nic phg(%&“]“ SRR TR Ry e Bek s
( Conpoun
762-[(3IOthhoxww$ymeh%m%4myhybmbvhy%sDK}Hﬁykﬁahmﬁoﬂkmbﬁm%@k@nmﬁﬁmﬂ-benzotr
iazin- 11 (Compound no. 5);

12 O-[(3,4-Dichlorophenyl)carbamoyl]-N-formyl-N-(4'-methylbiphenyl-4-

13 yDhomoserine (Compound no. 6);

14 N-(4'-Ethylbiphenyl-4-yl)-N-formyl-O- {[4-(propan-2-yl)phenyl]carbamoyl}

15 homoserine (Compound no. 7);

16 N-(4'-Ethylbiphenyl-4-yl)-O-[(3-fluorophenyl)carbamoyl]-NV-formylhomoserine

17 (Compound no. 8);

18 O-[(2,4-Difluorophenyl)carbamoyl]-N-(4'-ethylbiphenyl-4-yl)-N-

19 formylhomoserine (Compound no. 9);

20 N-(4'-Ethylbiphenyl-4-yl)-O-[(2-fluorophenyl)carbamoyl]-V-formylhomoserine
21 (Compound no. 10);

22 N-(4'-Ethylbiphenyl-4-yl)-N-formyl-O- {[4-trifluoromethyl)phenyl]carbamoyl}

23 homoserine (Compound no. 11);

24 N-(4'-Ethylbiphenyl-4-yl)-N-formyl-O-[ (2-methylphenyl)carbamoyl|homoserine
25 (Compound no. 12);

26 N-(4'-Ethylbiphenyl-4-yl)-O-[(4-ethylphenyl)carbamoyl]- N-formylhomoserine

27 (Compound no. 13);

28 N-(4'-Ethylbiphenyl-4-yl)-N-formyl-O-[(4-methoxyphenyl)carbamoyl]homoserine
29 (Compound no. 14);

30 O-[(2,6-Dichlorophenyl)carbamoyl]-N-(4'-ethylbiphenyl-4-yl)- V-

31 formylhomoserine (Compound no. 15);

32 2-[Biphenyl-4-yl(methylsulfonyl)amino]-4-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
33 yDbutanoic acid (Compound no. 16);

34 4-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-y1)-2- {[4-(6-methoxypyridin-3-yl)phenyl]
35 (methyl sulfonyl)amino } butanoic acid (Compound no. 17);

36 4-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-y1)-2-[(4'-methoxybiphenyl-4yl)

37 (methylsulfonyl) amino|butanoic acid (Compound no. 18);



773(411) -yl ) but anoi ¢ acid (Conpound no. 38);

782-[ (4' - Fl uor obi phenyl-4-y1) (et hyl sul fonyl )am no] - 4- (4- oxo-1, 2, 3-benzotri
azi n- 79302208 Mbut anoi ¢ aci d (Conmpound no. 39); 802- PCT/IB2011/054229

{(Met hyl sul fonyl)[4' -(propan-2-yl)bi phenyl -4-yl]am no} -4-(4-oxo0-1, 2, 3-
8lbenzotri azi n-3(411) -yl ) butanoi ¢ acid (Conmpound no. 40);

822- [ Bi phenyl-4-yl (net hyl sul f onyl ) am no] - 4- (4- oxo-1, 2, 3-benzotriazi n-3(411)
- 83yl )butanoic acid (Conpound no. 41); 842-

{[4-(6-Met hyl pyri di n-3-yl ) phenyl ] (et hyl sul fonyl )am no} -4-(4-o0xo0-1, 2, 3-
85benzotri azi n-3(411) -yl ) butanoi c acid (Conmpound no. 42); 862-

{(Met hyl sul fonyl)[4-(pyrimdin-5-yl)phenyl]am no} -4-(4-oxo-1, 2, 3-
87benzotri azin-3(411) -yl ) butanoi c aci dgfConpound no. 43); 882-

{(Met hyl sul fonyl)[4-(pyridin-3-yl)phenyl]am no}

- 4-(4-0%@- 1, 2, 3- hemzeMdiRL AriddIR(Hkbiyi ﬁnﬁ%t%gﬁﬁgyl%nﬁﬁd}m §4C29(m0y§1d no. 44);

902- {(Npt hylsulﬁegﬁmrle)zhés(z;m_{;wuuﬂ@leaam 1-4-yl ] am no}
-4-(4-o0x0-1, 2, 3- benzotriazin-3 ut anoi c id (Conmpound no. 45);

922- K8t hyl sul $onVe ' - I8 ﬁeﬁz Ja é l)a #itld d methoxypyrldm 3-
Al Ly %E%T KRG lyft]%ommdéﬁemougepa 20 Bomound no. 46)

942-[ (3'424' - Di chi-ouabivpdueRydyrdimylylipresy stk l)aaithd)ol-fdoxo4- 0x0- 1, 2, 3-

95benzousi azi n- )omélt Lutﬁneerﬁo@ahﬁls(@qwaumlmld (@& émpound no. 21);

962-[ (4’ tert- B X an]lno 4:(4-o0xo-1, 2, 3-
97benzot?| azi n- 3;5 ‘g é"\? u‘% 1ol 0(’1( )jr2121

982-[ (273 - Di fl n% R PRYRAY 34 F‘}’&‘Fﬂ 48] 2%~ (4- oxo- 1, 2, 3-

99benzot4r3| azin- 34(@M):ﬂlyiy}buxcahbﬁfbemtrdz@wmqum{[r4d4 49); 1002-
[ (3' - Fl 4dro- 4" - netthdphebopyhyehayd K dhethdl)saHetyhyhso) fuenyik heidi Gojpoudd fed2dx0- 1, 2, 3
- 101lbengzotri az'l‘(ﬁ@? 48;10) § 300 GisR js%g@- MPOUNE iy 178 Hoxy)
1024- (1 4§- Di oxo- sﬂl’f aﬁ‘ﬁ)ﬂor}]éﬂi{ 3 % Cémpound no. 24); g
{ (et hyl sul fony

50 4 Methylphenoxy)phenyl (methylsulfonyl)amino}-4-[4-o0x0-7-

51 (trifluoromethyl)-1,2,3-benzotriazin-3(4H)-yl]butanoic acid (Compound no. 25);
52 2-{[4-(4-Methylphenoxy)phenyl]|(methylsulfonyl)amino} -4-(4-oxo-1,2,3-

53 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 26);

54 2-[(3',4'-Difluorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

55 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 27);

56 2-[(4'-Ethylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-benzotriazin-

57 3(4H)-yl)butanoic acid (Compound no. 28);

58 2-{[4-(2-Methoxypyrimidin-5-yl)phenyl|(methylsulfonyl)amino} -4-(4-oxo-1,2,3-
59 benzotriazin -3(4H)-yl)butanoic acid (Compound no. 29);

60 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

61 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 30);

62 2-[(2',4'-Dimethoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

63 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 31);

64 2-[(4-Methoxyphenyl)(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-
65 yDbutanoic acid (Compound no. 32);

66 4-(7-Methoxy-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[ (4-methoxyphenyl)

67 (methylsulfonyl)amino]butanoic acid (Compound no. 33);

68 4-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-y1)-2-[(4-

69 methoxyphenyl)methylsulfonyl)amino]butanoic acid (Compound no. 34);

70 2-[(4-Methoxyphenyl)(methylsulfonyl)amino]-4-(5-methyl-1,3-dioxo-1,3-dihydro-
71 2H-isoindo-2-yl)butanoic acid (Compound no. 35);

72 4-(7-Methoxy-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2- {[4-(4-

73 methylphenoxy)phenyl](methyl sulfonyl)amino } butanoic acid (Compound no. 36);
74 4-(5-Methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)-2- {[4-(4-methylphenoxy)

75 phenyl](methylsulfonyl)amino } butanoic acid (Compound no. 37);



103yl ) phenyl ] am no} but anoi ¢ acid (Conpound no. 51);

1044- (6- Met hoxy- 4- oxo-1, 2, 3-benzotriazin-3(411)-yl) - 2-

{ (et hyl swbf2oreyaB3444- ( pr opan- 1052-yl ) phenyl ] am no} but anece/mBzildoisenpound
no. 52); 1064-(7-Methyl-4-oxo-1, 2, 3-benzotriazin-3(411)-y1)-2-

{ (et hyl sul fonyl)[ 4- (propan-2- 107yl ) phenyl]am no} but anoi c aci d (Conpound
no. 53); 1084-(1, 3-Di oxo-1, 3-di hydro-2H-i soi ndol-2-y1l)-2-[(4-

109et hyl phenyl ) (et hyl sul f onyl ) am no] but anoi ¢ aci d (Conmpound no. 54);

1102- [ (4- Et hyl phenyl ) (et hyl sul f onyl ) am no] - 4- (5- net hy1- 1, 3- di oxo- 1, 3-di hyd
ro-2H 111i soi ndol-2-yl)butanoic acid (Conpound no. 55);

1122-[ (4- Et hyl phenyl) (et hyl sul f onyl ) am no] - 4- (7- met hyl- 4- oxo- 1, 2, 3- benzotr
iazin- 1133(411)-yl)butanoic acid (Conpgund no. 56); 91

1142-[ (4- Et hyl phenyl ) (net hyl sul f onyl ) am no] - 4- (6- met hoxy- 4- oxo- 1, 2, 3-
115benzagri azi n- ﬁg(@%éth&éyﬁ)llﬁﬁé@ (Gﬁrg(n@e@ﬂ{qjsu(f&@mﬁﬁlﬂp4mox&17) 3 b@ﬂz@gﬂazm—

[ (Met hylzsul fonyl 3 4
enzotr|a2|n 3(411 buta noi c 1l7aci npound no.

1182- Chl or ob rFé qbiphepiyde yhig Vléle}qn oIt (oo 4.4 BLsERtHAIN 1 3- di oxo-
1162 (3% 0l oo Gy ibdifotursly bl oo vy, . oo

1202- [ ( 40- Chl oropw{w{yysaff&ryuo@(ﬁe@ahwﬁ)bhﬁhemm}amnn@} 444(0%0-¢2|30r 0- 4- 0x0- 1, 2,
3- 121b@mzotr|aamﬂﬂﬁﬁﬁﬁﬂ34 - mMmﬁB@h&d hotbnpaend no. 60) ;

1222-[ ( Chlor en IsuI r o- 4- oxo-1, 2,
3- 123b§§zot ri az il é%jﬂv ) Penach 3'3%&%323%% aZ’é‘l%&I%

1242- ( Chlord% "y 1 WyT9ul f onyl ) ami no] - 4- ( 7- net hyl - 4- oxo- 1, 2,
3- 125b@nzotri azi- {[43644@11)}4135/&1)11%& amem,ylmetuylgﬂbm@m}me(.4-oaa)1;,2,3-

1262- [ ( 45- Chl or ofznpiugarint3(45y H)Hurmebdia yéig (Cdngroyhd @éo] - 4- [ 4- oxo-7- (tri fl uorom

ethyl) - 4271, 2, 3 baRARIG IR R 36 AR L DDA incl 8. §,GamPRUNd no. 63)

87 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 43);
88 2-{(Methylsulfonyl)[4-(pyridin-3-yl)phenyl]amino} -4-(4-ox0-1,2,3-benzotriazin-
89 3(4H)-yl)butanoic acid (Compound no. 44);
90 2-{(Methylsulfonyl)[4'-(trifluoromethyl)biphenyl-4-yl]Jamino } -4-(4-oxo0-1,2,3-
91 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 45);
92 2-{(Methylsulfonyl)[4-(pyridin-4-yl)phenyl]amino } -4-(4-ox0-1,2,3-benzotriazin-
93 3(4H)-yl)butanoic acid (Compound no. 46);
94 2-[(3',4'-Dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
95 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 47);
96 2-[(4'-tert-Butylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
97 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 48);
98 2-[(2',3'-Difluorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-
99 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 49);
100 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
101 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 50);
102 4-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-y1)-2- {(methylsulfonyl)[4-(propan-2-
103 yl)phenyl]amino } butanoic acid (Compound no. 51);
104 4-(6-Methoxy-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2- {(methylsulfonyl)[4-(propan-
105 2-yD)phenyl]amino } butanoic acid (Compound no. 52);
106 4-(7-Methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)-2- {(methylsulfonyl)[4-(propan-2-
107 yl)phenyl]amino } butanoic acid (Compound no. 53);
108 4-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-y1)-2-[(4-
109 ethylphenyl)(methylsulfonyl)amino]butanoic acid (Compound no. 54);
110 2-[(4-Ethylphenyl)(methylsulfonyl)amino]-4-(5-methyl- 1,3-dioxo-1,3-dihydro-2 H-
111 isoindol-2-yl)butanoic acid (Compound no. 55);
112 2-[(4-Ethylphenyl)(methylsulfonyl)amino]-4-(7-methyl-4-ox0-1,2,3-benzotriazin-

113 3(4H)-yl)butanoic acid (Compound no. 56);



1282-[ (4' - Chl or obi pheny1-4-y1) (et hyl sul f onyl ) am no] - 4- ( 5- net hoxy- 4- oxo-1, 2
, 3- 129benzotriazin-3(411)-yl)butanoic acid (Conpound no. 64);

1302-[ (4'wOhbhvkiaphenyl- 4-y1) (et hyl sul f onyl ) am no] - 4- PETfiBrar/es44290x0- 1, 2,
3- 13lbenzotriazin-3(411)-yl)butanoic acid (Conpound no. 65);

1322-[ (4' - Chl or obi pheny1-4-y1) (et hyl sul f onyl ) am no] - 4- (1- net hyl - 2, 4- di oxo-
1, 4- 133di hydroqui nazol i n-3(211)-yl)butanoic acid (Conpound no. 66); 1344-
{(Met hyl sul fonyl)[ 1- oxo-4-(4-o0x0-1, 2, 3-benzotriazin-3(411)-yl)-1-(prop-2-en
-1- 135yl oxy)butan-2-yl] amno } benzoic acid (Conmpound no. 67); 1362-]
{4-[ (4- Met hyl phenyl ) car banoyl ] phenyl } (et hyl sul fonyl ) am no] - 4-(4-oxo-
1371, 2, 3-benzotriazin-3(4H) -yl ) butanoi c acid (Conpound no. 68); 1382-]
{4-[(4-Chl orophenyl ) car banmoyl | phenyl } gget hyl sul fonyl )am no] -4-(4-oxo-
1391, 2, 3-benzotriazi n-3(4H) -yl ) butanoi ¢ acid (Conpound no. 69); 1402-

{ (Met hyjigul fony1y.f W@@@%ﬁ@&hﬁmmm 14} @ dRky 44nb420%0- 1, 2, 3-
141benzgs i azi n-Zhalddiyidhy %1 QinGic 3Gl QROMNETNO. 70); 1422-]

{4-[(3- FIuorophené%icar henyl } nethylsulfonél)anlno - 4- (4- oxo-
1431, 2,'4%penzot riEMe zlw&)ﬁlawal- -(hexq! - {-E8RTS ﬁamr%“mwiwutanow

1442- [(N@thylsuI?%H§P¥P%mdP°[§ *(propan- 2-yl ) phenyl ] car banoyl } phenyl ) am no]

- 4- (4- 11450x0- 1, 2((3-t1eadsphicn@zd- i EHedisulydny bathiasiod-G-aehd- 1(eispoupd no. 72);
1462- [ 1{14 [ (4- lem@wpﬁe%ﬂdbpapmysic]a@lheoyfhﬂound n0. 59);

thyl sul fonyl ) ami, but
acid | ipound KoL <;f° O{X‘P 1 ﬁf%&iﬁ?ﬂ%ﬂ ‘%5 @Z%ﬁ%esm eyl
(et hyl quonyI)aHFW%ZH' 4y @E( Yottt azi n- 3(4H) -yl ) but anoi ¢
acid (Gagpound nb[(4AMigroltipl@GRyIF4- wa{tﬂeghlysulllfdmhgm)lém (%chloro-4-o0xo0-1,2,3-

[ 4- (trHﬂBuoronethmhﬁ@hhﬂyﬂﬁbﬂMbmmnWhﬁdghﬁmwhmhmiﬁ@} 4-

i?%é’fﬁ 1[(24'3 ﬁﬁ%‘ﬂé }ﬁ%&ig‘?ﬁ%ﬂ%ﬁ étﬁﬁ (?‘ldnlg’fm OZ? 1?%,3

126 2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4- [4— o0x0-7-(trifluoromethyl)-
127 1,2,3-benzotriazin-3(4H)-yl]butanoic acid (Compound no. 63);

128 2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(5-methoxy-4-oxo-1,2,3-
129 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 64);

130 2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(5-fluoro-4-oxo-1,2,3-

131 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 65);

132 2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(1-methyl-2,4-dioxo-1,4-
133 dihydroquinazolin-3(2H)-yl)butanoic acid (Compound no. 66);

134 4-{(Methylsulfonyl)[ 1-ox0-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)-1-(prop-2-en-1-
135 yloxy)butan-2-yl] amino } benzoic acid (Compound no. 67);

136 2-[{4-[(4-Methylphenyl)carbamoyl]phenyl } (methylsulfonyl)amino]-4-(4-oxo-
137 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 68);

138 2-[{4-[(4-Chlorophenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
139 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 69);

140 2- {(Methylsulfonyl)[4-(phenylcarbamoyl)phenyl]amino} -4-(4-0xo0-1,2,3-

141 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 70);

142 2-[{4-[(3-Fluorophenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
143 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 71);

144 2-[(Methylsulfonyl)(4- {[4-(propan-2-yl)phenyl]carbamoyl} phenyl)amino]-4-(4-
145 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 72);

146 2-[{4-[(4-Methoxyphenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
147 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 73);

148 2-[{4-[(4-Fluorophenyl)carbamoyl]phenyl} (methylsulfonyl)amino]-4-(4-oxo-
149 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 74);

150 2-[(Methylsulfonyl)(4- {[4-(trifluoromethyl)phenyl]carbamoyl} phenyl)amino]-4-

151 (4-ox0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 75);



153benzotri azi n- 3(411) -yl ) butanoi ¢ acid (Conmpound no. 76); 154(2R)-2-
{(Met hyl sul fonyl)[4-(pyri mdin-5-yl)phenyl]am no} -4-(4-oxo-1, 2, 3-
155benzotwoanizn384411) - yl ) but anoi ¢ acid (Conpound no. 7PLI/IREG(/ARP2R2-
{(Met hyl sul fonyl)[4' -(propan-2-yl)bi phenyl -4-yl]am no} -4-(4-oxo0-1, 2, 3-
157benzotri azi n-3(411) -yl ) butanoi ¢ acid (Conmpound no. 78);
158(2R)-2-[ (3", 4" - D chl or obi phenyl-4-y1) (et hyl sul fonyl )am no] - 4-(4-oxo-1, 2
, 3- 159benzotri azi n-3(411) -yl ) butanoi ¢ acid (Conmpound no. 79);
160(2R)-2-[(3",4' -Di fl uorobi phenyl-4-y1l)(nethyl sul fonyl)am no]-4-(4-o0xo-1, 2
, 3- 161lbenzotri azin-3(411) -yl )butanoi c acid (Conmpound no. 80);
162(2R)-2-[ (3" - Fl uoro-4'-net hyl bi phenyl-4-y1) (net hyl sul fonyl ) am no] - 4- ( 4- ox
0-1, 2,3- 163benzotriazin-3(411)-yl)but gpnoi c acid (Conpound no. 81);
164(2R)-2-[ (4" - Chl or obi phenyl-4-y1) (et hyl sul fonyl ) am no] - 4- (4- oxo-1, 2, 3-
165benzgpri azi nl-\geﬁe 1001 grbsth AL Ay IR G fhy (sHRTR OMAE 0 102 ¢4-8RB) 1,2, 3-
166(2R)rs3- [ (3 - MRhy agm-mgp%q%uﬂammé &imd}y&o&dﬁm&t ) ami noJ - 4- (4- oxo- 1, 2, 3-
167benzotri azi n- 3&4112 -yl) butanoi c acid g ound no. 83);
168( 2R) W3- [ (3' - FEGbE0 M@thmlﬂfﬁwﬁﬁqyﬁ_ - A DPhoy ing-4{d-enl#-¥ami noj - 4- (4- o
x0- 169952, 3- benFBeqtiiazay H4A ) witappi Beie Krgprovadiey 7 Oconpound no. 84);
170( 2R)158- [ Bi phepgl2 4endihy1Ri B il (propanl )-Anbiplehyl 4 (I hn@xg =414 Hx3-1penzot r i azi n-
?E 41(1%-1517%yl )bwe@g@ﬂi&é@n?ﬂ)-%%falﬂ&uaad ((Oolm&;é%d nol 78 2R) - 2- 4

4- (6- \Met hoxypy - 3q Y. n net n am.no} -4-(4; oxo-
1731, 2, 3 bonsol &é&-—ﬁ-ﬁ@ﬁ-ﬁ%@@ﬁ ﬁ‘aﬂgxla@?laufa% e e ey “174( 25) - 2
[ (4 - ChPdr obi phe A HAPH Y IRAFLEE AGH ST IR ASTO- /% (4- oxo- 1,2.3 -
175benziodr i azi n- BRAL-LB54HD) ot dbiyticiry 1-d il dm¢tad sopfouyl thnrim]-48 FJoxo-1,2,3-
176(25)12- [ (3", deniitddrinod(6h)- plitermdic 4eiy 1§ ¢nmtind/hes 80) onyl ) am no] - 4- (4- oxo-1, 2

1780253 (3 - R0 AU e dn b AR e Pt 3 - - a-ox

164 (2R)-2-[(4'-Chlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

165 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 82);

166 (2R)-2-[(3'-Methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

167 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 83);

168 (2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-
169 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 84);

170 (2R)-2-[Biphenyl-4-yl(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-
171 yDbutanoic acid (Compound no. 85);

172 (2R)-2- {[4-(6-Methoxypyridin-3-yl)phenyl](methylsulfonyl)amino} -4-(4-oxo-
173 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 86);

174 (25)-2-[(4'-Chlorobiphenyl-4-y1)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

175 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 87);

176 (25)-2-[(3',4'-Dichlorobiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

177 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 88);

178 (25)-2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo0-1,2,3-
179 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 89);

180 (28)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-
181 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 90);

182 (2R)-2-[(3',4'-Dimethoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-
183 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 91);

184 (2R)-2-{[4-(2,3-Dihydro-1,4-benzodioxin-6-yl)phenyl](methylsulfonyl)amino } -4-
185 (4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 92);

186 (2R)-2-[(4'-Methoxy-3'-methylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-
187 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 93);

188 (2R)-2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-

189 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 94);



179benzotri azi n-3(411) -yl ) butanoi ¢ acid (Conpound no. 89);

180(25)-2-[ (3" -Fluoro-4'-nmethoxybi phenyl-4-y1)(nethyl sul fonyl)am no]-4-(4-o0
x0- 1811,w02etramsgatri azi n- 3(4H) -yl ) but anoi ¢ aci d ( Conpo®at/TRZN11/08Ap29
182(2R)-2-[ (3", 4' - D net hoxybi pheny1-4-y1) (net hyl sul f onyl ) am no] - 4- (4- oxo-1
2,3- 183benzotriazin-3(411)-yl)butanoic acid (Conpound no. 91); 184(2R)-2-
{ [4-(2, 3-Di hydro-1, 4- benzodi oxi n-6-yl ) phenyl] (nethylsulfonyl) amno } -4-
185(4- oxo-1, 2, 3-benzotriazin-3(4H) -yl ) butanoic acid (Conpound no. 92);

186( 2R) - 2-[ (4' - Met hoxy- 3" - net hyl bi pheny1-4-y1) (net hyl sul f onyl ) am no] - 4-(4-0
xo0- 1871, 2, 3-benzotriazin-3(4H) -yl )butanoic acid (Conpound no. 93);
188(2R)-2-[(4' - Fl uoro-3' - net hyl bi phenyl-4-y1) (net hyl sul fonyl ) am no] - 4- ( 4- ox
0-1, 2,3- 189benzotri azi n-3(411)-yl)but ggoi c acid (Conpound no. 94); 93
190(2R)-2- {(Methylsultonyl)[4' -(trifluoronethoxy)biphenyl-4-yl]am no}

-4- (4-opg- 1911, 3rP2 henarhisulBgi a3k Akdowh B RPRInGl-A¢hMhitGomasd no. 95);
192( 2R) 1‘92 1 2 3 benzotrlazm 3(41—[) yl)butan01c ac1d (Co ound no 95);

{[4 - -3 ny1- -y Isulfonyl)anlno}
193( 4- ol>?8 1 2,3 @6}1%6% Fsl 0n3é lﬁl mhl@mlé séliwa% PARINGYot- 96)
194(2R) 93_[(3' - FtusPd-24- ‘%’?%‘ttﬂ%ﬁé‘;/%ﬁ ﬁ'?:é analcyilﬂ(%tlw}l%m Bhyl ) ani no] - 4- [ 4- o

X0-7- 19%(triti UDRPBIBYF)ord-42mSthbeBaatiyi-azi)inskyddd oy lidopngi-oxaei d
(Conpourd no. 97kifluoro methyl) 1,2,3-benzotriazin-3(4H)-yl]butanoic acid (Compound no. 97);

oot 1 it el e oo

98): 1 bxo enzo 1azin- ompoun

198( 2R)194- ( 7- Chl (@R;a447-6hlom14-@;csl,némzmmaamsmfg(ﬂ)ﬂ}(s ‘Wijor4'] (3' - f| uor o- 4' -
199netH@2ybipheny&h@qvmpﬁmb4hy@&ﬂhmmhyhmamﬁmﬁybUMaaﬁﬂdkmqhdhiﬁbﬁ%ound no.

99) ; ' uoro 'me en su a
e R S g

201nethoxy - OXO0- enid r|a2|n Jut anoi ound no.
100) ; 202 (2R) 2- [(3' Fluoro-4' methoxyblphenyl 4- yl)(methylsulfonyl)ammo 4-(6-methyl-
202( 2R)20?- [ (3' - F-oer b2.4:benpetriionypiiphdhytancc seid (Gepwhyidgyl ¥dhyl ) ami no] - 4- (6-m
ethyl - 204 (2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(8-

205 methoxy-4-o0xo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 102);

206 (2R)-2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)(methylsulfonyl)amino]-4-(6-fluoro-4-

207 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 103);

208 4-(5-Chloro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)-2-[ (4-

209 chlorophenyl)(methylsulfonyl)amino]butanoic acid (Compound no. 104);

210 2-[(4-Bromophenyl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-benzotriazin-3(4 H)-

211 yDbutanoic acid (Compound no. 105);

212 2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(4-oxo-1,2,3-benzotriazin-3(4 H)-

213 yDbutanoic acid (Compound no. 106);

214 2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(7-methyl-4-oxo-1,2,3-

215 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 107);

216 2-[(4-Chlorophenyl)(methylsulfonyl)amino]-4-(6-methoxy-4-oxo-1,2,3-

217 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 108)

218  including racemates or diastereomers thereof; or a pharmaceutically acceptable salt thereof.

1 3 A pharmaceutical composition comprising a therapeutically effective amount of a
2 compound according to claims 1 and 2, together with one or more pharmaceutically

3 acceptable carriers, excipients or diluents.

1 4 A compound according to claims 1 and 2, for use in the treatment or prophylaxis of

2 an animal or a human suffering from an inflammatory or allergic disease.

1 5. A compound according to claim 4, wherein the inflammatory or allergic disease is

2 asthma, rheumatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic arthritis, psoriasis,



2034- oxo0- 1, 2, 3-benzotri azin-3(411) -yl ) butanoi ¢ acid (Conpound no. 101);
204(2R) - 2-[ (3" - Fl uor o-4' - net hoxybi phenyl-4-y1) (et hyl sul f onyl ) am no] - 4- ( 8-
205nmet hoxwyo4dexssdis 2, 3- benzotri azi n- 3(411) -yl ) but anoi ¢ &ciraBioCongaeznd no.
102);

206(2R)-2-[(3' - Fl uoro-4' - net hoxybi pheny1-4-y1) (et hyl sul fonyl ) am no] - 4- (6-f
| uor o-4- 2070x0-1, 2, 3-benzotriazin-3(4H) -yl ) butanoi c acid (Conpound no.
103); 2084-(5-Chl oro-4-o0xo0-1, 2, 3-benzotriazin-3(411)-y1)-2-[(4-

209chl or ophenyl ) (et hyl sul f onyl ) am no] but anoi ¢ aci d (Conpound no. 104);
2102-[ (4- Bronmophenyl ) (et hyl sul f onyl ) am no] - 4- (4- oxo- 1, 2, 3-benzotri azi n-3(4
11)- 211yl ) butanoic acid (Conmpound no. 105);

2122-[ (4- Chl or ophenyl ) (et hyl sul f onyl ) agi no] - 4- (4- oxo- 1, 2, 3-benzotri azi n- 3(
411) - 213yl )butanoic acid (Conpound no. 106);

2142-[ (4301139151@99%3110);& qﬁﬁﬁ%h@qﬁﬁa%ﬂﬂén))ﬁ’-%lﬂglesﬁra(&y H’@&é@yé dromeo- 1, 2, 3-
215benzotri azi n- Ybut anoi ¢ acid (Conpound dm

2162- [(44ChP@TP@ﬁ§1F1BhW t(p#eqmwswmgmw JRRFORRbTrOss. G@eﬁ%ﬂl%&t}m*’d oxo- 1, 2, 3-
217benzobri 3aiiRsadioft dskdcidtbd Pik RAGRis fd HeHoHRMRAM AGuROstrok8dnaPdi&lafC] udi ng
racemates or diastereoners thereof; or a pharnaceutlcally accept abl e salt

t her eof . 013 um9sHtAYRUL | cal conp05|t|on conprising a therapeutically
effective anDunt of a 2 compound .accordjn to claims 1 and 2, together with
one or more phar%ﬁ%{ﬁ‘ﬁ‘ielé’éqai Prpatepteanres adtimed Srthencempridng @eQF " di | uent s.
14. A conpouigfregeddifbdagactife @LRlibEs del@Rd fdm:for use in the treatnent or
prophylaxis of 2 an animal or a human suffering froman inflanmtory or

al l'ergi c3di seasea) Qi IRy YochisNeR6tks frof ) MRABAYCrbiddllaafmat i on, acute
resplratgry di stress ndr one, 4 erodoné fls nultlgle scl erosi s,

gi ngi vi ti's, at her os¢l"8F8¥[°) aggpty PiEgRcan diglofPpHRICPBBE AP d3PPSh associ at ed
W th restenosi s andpiae@is,callkeRict, PDHE-4 hditorSIp30 KeAP Keaal Calicpaase,

6 nhibitors, (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, like 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 10 (Formula 1 when R is

2 heteroaryl, L' is bond, R* is CHO and R' is substituted aryl or heteroaryl) and Formula 13

3 (Formula 1 when R® is -OCONHR’, L' is bond R? is CHO and R' is substituted aryl or

4 heteroaryl) comprising:

5 a)  reacting 4-bromo-4-nitrobenzene with a compound of Formula 2

HO
\B/
| A,
7 Formula 2

8 to give a compound of Formula 3;



6t unor netastasis. 16. A pharnmaceutical conposition according to claim 3,
further conprising one or 2nore of additional active ingredients selected
from 3a)wotntiagdsanmat ory agents, selected from (i) thecmapztiensizbal anti -
4i nfl anmat ory agents piroxi cam diclofenac, propionic acids, fenanates,
5pyrazol ones, salicylates, PDE-4 inhibitors, p38 MAP Ki nase/ Cat hepsi n

6i nhibitors, (ii) |eukotrienes LTCA4/LTD4/ LTE4/ LTB4-1nhibitors, 5-

71 i poxygenase inhi bitor and PAF -receptor antagonists, (iii) Cox-2
inhibitors, 8(iv) other MW inhibitors, and (v) interleukin-I inhibitors;
9b) anti hypertensive agents, selected from (i) the ACE inhibitors, like

enal april, 10lisinopril, valsartan, telmsartan and quinapril (ii) the
angiotensin Il receptor 1llantagonists ggnd agoni sts-. |osartan, candesartan,
i rbesartan, valsartan, and 12eprosartan, (iii) 13-blockers, and (iv)

cal ci um channel bl ockers. 13c)i mMmunosuppyeggi ve agents sel ected from

cycl ospori ne, azathioprine and l1l4net ho kate, and anti inflammatory
corticosteroids. 17.A process for P ng a conpound of Fornula 10
(Formula 1 when R3 is 2heteroaryl ! is bond, RRis CHOand R is
substituped aryl or heteroaryl) and,foraula 13 3 (Formula 1 when R3 is
-OCONHR [ LI is bond R2 is CHO and R 1s substituted aryl or 4heteroaryl)
conpri siing: 5a) geaeddufife FedRiRt sHHHAEILD &ZeNEcMpbihdbreonmesnd of Formul a
2 HONB/ ox 6R6 7Fornula 2 8to give a conpound of Fornula 3; 95

::,NH2
6

R
11 Formula 4
12 ¢) reacting a compound of Formula 4 with alpha-bromolactone, to give a
13 compound of Formula 5
II\{] @)
@© O
RO
14 Formula 5
15 d) formylating a compound of Formula 5 to give a compound of Formula 6
H
YO
T
R6
16 Formula 6
17 ¢) ring opening of a compound of Formula 6 to give a compound of Formula 7
HYO
R6 OH
18 Formula 7

19 f)  reacting a compound of Formula 7 with a compound of Formula 8



R6 02 9Fornmula 3 10b) reducing a conpound of Formula 3 to give a conpound
of Fornmula 4 H2 11 12c) reacting a conpound of Fornula 4 with

al pha- br owol2acto3s®d t o gi ve a 13conpound of Fornula 5 12ct/ig&d)/of4eranyl ati ng
a conmpound of Forrmula 5 to give a conpound of Fornula 6 16 Formula 6

17e) ring opening of a conpound of Fornmula 6 to give a conmpound of Fornmula

7 18Formula 7 19f) reacting a conpound of Formula 7 with a conpound of
Fornul a 8
96
H
N
Het
RS
20 Formula 8
21 to give a compound of Formula 9
H
YO
RS Q
Het
5
7 Formula 9
23 g)  deprotecting a compound of Formula 9 to give a compound of Formula 10
HYO
N))i
OH
24 R
25 Formula 10
26 or
27 h) reacting a compound of Formula 7 with a compound of Formula 11
HYO
N
28 RS OH RNCO
29 Formula 7 Formula 11

30 to give a compound of Formula 12



96 H N R5 20Formula 8 21to give a conpound of Fornula 9 R5 22Formula 9
23g) deprotecting a conpound of Forrmula 9 to give a conpound of Fornula 10
24R5 25Fovoubr/iB89426F 27h) reacting a conpound of For meica/iB2oai/v3¥220
conmpound of Fornula 11 28R6OHWNCO 29For nul a 7Fornul a 11 30to give a
conpound of Formula 12

97
H._.O
Y
N
R6
0
31 NHR'
32 Formula 12
33 i)  deprotecting a compound of Formula 12 to give a compound of Formula 13
HYO
Ngi
OH
RS ’@Q/
o
34 NHR'
35 Formula 13
36 wherein,
37 Q is aryl or heteroaryl ring;
38 R®is hydrogen, alkyl, halogen, alkoxy or halogeno-C;-Cs alkyl;
39 R, is carboxy protecting group, such as methyl, ethyl, allyl, benzyl, t-butyl,
40 silyl, BOC anhydride;
41 is a heteroaryl ring;
42 R’ is C6-Cyp aryl, heteroaryl, cycloalkyl, heterocyclyl, arylalkyl,
43 heteroarylalkyl, cycloalkylalkyl, heterocyclylalkyl each of which is
44 optionally substituted by one or more substitutents independently selected
45 from R’;
46 R’ is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cg alkyl,
47 halogeno-Ci-Cs alkoxy, azido, thiol, alkylthiol, -(CH»),-OR¢, -C(=O)-Ry, -
48 COORy, -NRRy, -(CH»),-C(=O)NRR, (CH,),-NHC(=0)-Ry, -(CH,),-O-

49 C(:O)-NRqu, (CHz)n NHC(:O)NRqu,, -(CHz)n-O-C(:O)- Rf, -(CHz)n-NH-



97 31INHR 32Fornula 12 33i)deprotecting a conpound of Fornulal2 to give
a conpound of Fornula 13 370- is aryl or heteroaryl ring; 38R6 is

hydr ogen,wal2kid/03sdsal ogen, al koxy or hal ogeno- Ci - C6 al kylPCTABRp1/H31229r boxy
protecting group, such as nmethyl, ethyl, allyl, benzyl, t-butyl, 40silyl,
BOC anhydride; Het N 4lis a heteroaryl ring; 42R is C6-Cl2 aryl,

het eroaryl, cycl oal kyl, heterocyclyl, arylal kyl, 43heteroaryl al kyl,

cycl oal kyl al kyl, heterocyclylal kyl each of which is 44optionally
substituted by one or nore substitutents independently sel ected 45from R5;
46R5 is al kyl, al kenyl, alkynyl, cyano, nitro, hal ogen, hal ogeno-GC -C6

al kyl, 47hal ogeno-GCi -C6 al koxy, azido, thiol, alkylthiol, -(CH2)ii-ORf
-00)-Rf, - 48COORf, -NRfRg, -(CH2)"-C(3Q)NRfRg, -(CH2)"-NHC(=0)-Rf
-(CH2)"-0- 49C(=0)-NRfRg, (CH2)" NHC(=0)NRfRq,, -(CH2)"-OC(=0)- Kf

- (CH2) " -shH- 98 C(=0)-Rror -(CH2)nS(=0)n-NRR {whereinRrand R4 are independently
51 selected from hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,
52 alkylaryl, alkylheteroaryl and alkylheterocyclyl; n can be zero or an integer
53 between 1 and 2 and m is an integer 0-2}.
1 8. A process for preparing a compound of Formula 20 (Formula 1 when R is

2 heteroaryl, L' is bond, R* is SO,-C).¢-alkyl and R' is substituted aryl or heteroaryl)

3 comprising:

4 a)  halogenating a compound of Formula 14 at alpha position
RS @N /\/ROH
5
6 Formula 14
7 to give a compound of Formula 15
8 Hal
9 Formula 15
10 b) protecting a compound of Formula 15 to give a compound of Formula 16
RS @ AﬁORP
11 ~ Hal
12 Formula 16
13 c) reacting a compound of Formula 16 with a compound of Formula 17 (where
14 Ry is halogen) to give a compound of Formula 18
Ak
slo2
e

IShG
Hal

H N
R, RS

15



50C(=0)-Rf or -(CH2)"S(=0)",-NRfRg {wherein Rf and Rq are independently
51sel ected from hydrogen, alkyl, alkenyl, cycloal kyl, aryl, heteroaryl,

het er ocycWwwol2p12%@8d4ky| aryl , al kyl heteroaryl and al kyl het ecoapziiyb342zy can be
zero or an integer 53between 1 and 2 and mis an integer 0-2}. 1 8. A
process for preparing a conmpound of Forrmula 20 (Fornmula 1 when R3 is 2
heteroaryl, LI is bond, R2 is S02-Cl _6-alkyl and R is substituted aryl or
het eroaryl) 3 conprising: a) hal ogenating a conpound of Fornula 14 at al pha
position Het N../JoH Formula 14 to give a conmpound of Fornula 15

Formula 15 b) protecting a conpound of Fornula 15 to give a conpound of
Formula 16 Formula 16 c)reacting a conpound of Formula 16 with a conpound
of Formula 17 (where Rk is hal ogen) toggive a conpound of Fornula 18 Ak
Hal 15 S02-Ak 99

16 Formula 17 Formula 18
17 d)  coupling of a compound of Formula 18 with a compound of Formula 2 to
18 give a compound of Formula 19

Ak
!
S0,
HO_ OH
\B/ R6 N
©

o

19 RS R?

20 Formula 2 Formula 19

21 e) deprotecting a compound of Formula 19 to give a compound of Formula 20
Ak
S0

N

22 R
23 Formula 20
24 or
25 f)  reacting a compound of Formula 16, with a compound of Formula 17 (where
26 Ry is aryl/heteroaryl substituted with RG)
g\SO -Ak
R5tHet N\/\(RORP /©/ :
27 Hal R,
28 Formula 16 Formula 17

29 to give a compound of Formula 19



16Formul a 17Formula 18 17d) coupling of a conpound of Fornula 18 with a
conpound of Fornula 2 to 18give a conpound of Formula 19 Ak 22R5

23For nul av@Qo2M3894425f ) reacting a conmpound of Fornmul a PET/BR0UIVOR2Z%0POUNd
of Formula 17 (where 26Rk is aryl/heteroaryl substituted with R6) 100 Ak I
Formula 19 g) deprotecting a conpound of Fornmula 19 to give a conpound of
Fornmul a 20 . Het N. 36is a heteroaryl ring; 37Rp is carboxy protecting
group such as nethyl, ethyl, allyl, benzyl, t-butyl, 38silyl, BOC

anhydri de;

100

Ak

I
SO
\ ’ o
o0 L
R® N

30 R
31 Formula 19
32 g)  deprotecting a compound of Formula 19 to give a compound of Formula 20
Ak
50,
)
A

R® N
33 R
34 Formula 20
35 wherein,
36 is a heteroaryl ring;
37 R is carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl,
38 silyl, BOC anhydride;
39 R’ is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs alkyl,
40 halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH>),-OR¢ -C(=0)-Rg, -
41 COORy, -NRRy, (CH»),-C(=O)NRRg, -(CH,),-NHC(=0)-Ry, -(CH»),- O-
42 C(:O)-NRqu, (CHz)n NHC(:O)NRqu,, -(CHz)n-O-C(:O)- Rf, -(CHz)n-NH-
43 C(=0)-R¢ or -(CH2),S(=0)n-NRR, {whereinRrand R, are independently
44 selected from hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,
45 alkylaryl, alkylheteroaryl and alkylheterocyclyl; n can be zero or an integer
46 between 1 and 2 and m is an integer 0-2};

47 Hal is F, Cl, Br, I;



39R5 is al kyl, alkenyl, alkynyl, cyano, nitro, hal ogen, hal ogen -C -C6

al kyl, 40hal ogeno-GCi - C6 al koxy, azido, thiol, alkylthiol, -(CH)ii-ORf,
-00) - Rf, wo2002038¥44 - NRf Rg, - (CH2)"-C(=0) NRf Rq, - (CH2)" PRIA@B200)/0830229
-(CH2)"- 0- 42C(=0)-NRfRgq, (CH2)" NHC(=0)NRfRq,, -(CH2)"-OC(=0)- Rf,
-(CH2)"-NH 43C(=0)-Rf or -(CH2)"S(=0)m NRfRgq {wherein Rf and Rg are

i ndependent |y 44sel ected from hydrogen, al kyl, al kenyl, cycloal kyl, aryl,
het eroaryl, heterocyclyl, 45al kylaryl, alkyl heteroaryl and

al kyl heterocyclyl; n can be zero or an integer 46between 1 and 2 and mis
an integer 0-2} ; 47Hal is F, d, Br, |I; 101 48Ak is G _6al kyl; 490- is
aryl or heteroaryl ring; 50R6 is hydrogen, al kyl, hal ogen, al koxy or

hal ogeno-Ci - C6 al kyl . 19. A process foryfireparing a conpound of Formula 26b
(Formula 1 when R3 is 2heteroaryl, LI is bond, R2 is S02-Cl _6-al kyl and R
is aryl 4get eroaryl gq{l;ss@%&mg,@d with 30R6') and Fornula 29 (Fornula 1 when
R3 is heteroaryl, LI is bond, R2 is S02-Cl_6-alkyl 4and R is

hal ogen/ hydr ogen, aI(L@x / aryl ox Qnprising: a) reacting a conpound of
For rul a4|§7a with alp a%%l:%@te?%@fﬂ%, to give a compound of Fornula 21
Ak SO’SO’ 1) 0 R%is hydrogen, alkyl, halogen, alkoxy or halogeno-C;-Cg alkyl.

1 9. A process for preparing a compound of Formula 26b (Formula 1 when R is

2 heteroaryl, L' is bond, R?is SO,-C ¢-alkyl and R' is aryl/heteroaryl substituted with

3 ORG’) and Formula 29 (Formula 1 when R?is heteroaryl, L'is bond, R?is S0,-C;¢-alkyl
4 and R is halogen/hydrogen, alkoxy/aryloxy) comprising:

5 a) reacting a compound of Formula 17a with alpha hydroxy lactone, to give a
6 compound of Formula 21
Ak
|
{
o oo
7 Ry R,
8 Formula 17a Formula 21
9 b) ring opening of a compound of Formula 21 to give a compound of Formula
10 22
o
S0,
N
Oy
11 OH
12 Formula 22
13 ¢) protecting a compound of Formula 22 at carboxyl group to give a compound
14 of Formula 23

15



Hl / Fornula 17aFornula 21 b) ring opening of a conpound of Fornula 21 to
gi ve a conpound of Fornula 22 Ak i 110H 12Formul a 22 13c) protecting a
conpound w0 2bwassd4a 22 at carboxyl group to give a conpeamaBiAobs4Emr nul a 23
N,S 0, AkKN 15 ORp OH Fornula 23 d) protecting a conmpound of Fornula 23
(when Rk, is hal ogen) at hydroxyl group to give a conpound of Formula 24 Ak
ORp' Formnul a 24

102
Ak
50,
fqg/ﬁ
o
R,
16 K OH
17 Formula 23
18 d) protecting a compound of Formula 23 (when Ry is halogen) at hydroxyl
19 group to give a compound of Formula 24
Ak
I
SO,
N
fopat
Hal
20 ORp'
21 Formula 24
22 ¢) coupling of a compound of Formula 24 with a compound of Formula 24a , to
23 give a compound of Formula 25
Ak
HO OH I
\B/ S.02
Y St
O R \
24 RS ~0 ORp
25 Formula 24a Formula 25
26 f)  deprotecting a compound of Formula 25 to give a compound of Formula 26
Ak
SIO2 ﬁ
N
ORp
R¢
~0 OH

27 Formula 26



e) coupling of a conpound of Fornmula 24 with a conpound of Fornula 24a, to
give a conpound of Formula 25 H13CH \ / B 0 0,R6' R6' Formula 24aFormul a
25 f) depwotertisggg4a conpound of Fornmula 25 to give a cecpaBrdi/ed42For mul a
26 Ak SO2 v 11./\ORp r OH Fornula 26 103 28g) reacting a compound of
Formula 26 with a conpound of Fornula 27, to give 29a conpound of Formul a
26a Rs Het NHR6' , ORp Formula 27Formul a 26a h) deprotecting a conpound
of Formula 26a to give a conpound of Formula 26b

103

28 g) reacting a compound of Formula 26 with a compound of Formula 27, to give

29 a compound of Formula 26a

@@
RS @NH

30
31 Formula 27 Formula 26a
32 h)  deprotecting a compound of Formula 26a to give a compound of Formula
33 26b
Het
34 R5
35 Formula 26b
36 or
37 i)  reacting a compound of Formula 23 (when Ry is
38 alkoxy/aryloxy/halogen/hydrogen) with a compound of Formula 27
50,
I{;/ﬁ
oy
R, He
39 ‘ OH R CNH
40 Formula 23 Formula 27

41 to give a compound of Formula 28



34R5 35Fornul a 26b 360r 37i)reacting a conpound of Formula 23 (when Rk, is
38al koxy/ aryl oxy/ hal ogen/ hydrogen) with a conpound of Formula 27 ORp Het NH
39CH 40Fowouhe/@8Her mul a 27 41to give a conmpound of For raraBR81/03422943

44 )deprotecting a conpound of Fornmula 28 to give a conpound of Fornula 29;
45 46 47wherein, 48Ak is C _6al kyl : Formula 29 49Rp is carboxy
protecting group such as nethyl, ethyl, allyl, benzyl, t-butyl,

104

Ak

1
S0,
|
N
Iopas
R,

N
®
RS

42
43 Formula 28
44 j)  deprotecting a compound of Formula 28 to give a compound of Formula 29;
Ak
SO
o
N
IO,
R,
¥ N
®
5
45 R
46 Formula 29
47 wherein,
48 Ak is Cgalkyl:
49 R, is carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl,
50 silyl, BOC anhydride;
51 Ry is hydroxyl protecting group such as benzoyl, silyl groups zert-
52 butyldimethylsilyl, trimethylsilyl, ferf-butyldimethylsilyloxymethyl,
53 triisopropylsilyl;
Het N, .
54 is a heteroaryl ring;
55 Ry is hydrogen, halogen, alkoxy, aryloxy, aryl, carboxy;
56 R’ is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs alkyl,

57 halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH>),-OR¢ -C(=0)-Rg, -



50silyl, BOC anhydride; 51Rp, is hydroxyl protecting group such as benzoyl

, silyl groups tert- 52butyldinethylsilyl, trinmethylsilyl,

tert - but Woi2oetdsgdagi | yl oxynet hyl , 53triisopropylsilyl; pcTAsRE1/HI22 Kyl ,

al kenyl , al kynyl, cyano, nitro, hal ogen, hal ogeno-GCi -C6 al kyl,

57hal ogeno- C - C6 al koxy, azido, thiol, alkylthiol, -(CH2)ii-ORf; -00)-Rf, -
105 58CO0Rf, -NRfRg, -(CH2)"-C(=0)NRfRg, -(CH2)"-NHC(=0)-Rf, -(CH2)"- O-
59C(=0)-NRfRg, (CH2)" NHC(=0)NRfRg,, -(CH2)"-O-C(=0)- Rf, -(CH2)"-
60C(=0)-Rf or -(CH2)"S(=0)",-NRfRg {wherein Rf and Rg are independently
61sel ected from hydrogen, al kyl, al kenyl, cycloal kyl, aryl, heteroaryl,

het erocycl yl, 62al kyl aryl, al kyl heteroaryl and al kyl heterocyclyl; n can be
zero or an integer 63between 1 and 2 agd mis an integer 0-2} . 640- is
aryl or heteroaryl ring; 650R6" wherein R6' is hydrogen, alkyl, halogen,

al koxy hal ogeno- GooRb k) 1 0C f p f conpound of
Fornulaqgl (Formula 1 mhen E%ly&Hz é?éﬁggkq &§E }gkx bﬁﬁP(CHQ Q) ™

S02- Cc1_69al kyl and ﬁK(D§HERyK¢H@ﬁ@HEéﬁ9NRr b§f¥bhﬁb@0ﬁWTRf§§W@W¥%€n) and
Formul a g6 (Formul acl-gyien: REH,$sPeh erR ﬂ%){lvhercl:ihR} ad RMNdepef®ndys S02- Ak

4and R is aryI/heteroaryI) conpri sing: reacting a conpound of Formul a
23 (wheRIRK' is arypdlestsd domdwfresadist. |atkel@ywycloaﬂ<yl aryl, heteroaryl, heterocyclyl,

62 alkylaryl, alkylheteroaryl and alkylheterocyclyl; n can be zero or an integer
63 between 1 and 2 and m is an integer 0-2}.
64 & is aryl or heteroaryl ring;
65 ORY wherein R® is hydrogen, alkyl, halogen, alkoxy or halogeno-C;-Cg
66 alkyl.
1 10. A process for preparing a compound of Formula 31 (Formula 1 when R® is
2 heteroaryl, L' is bond, R?is SO,-C ¢-alkyl and R' is aryl/heteroaryl substituted with
3 halogen) and Formula 36 (Formula 1 when R’ is heteroaryl, L'is -CONH-, R” is SO»-Ak
4 and R is aryl/heteroaryl) comprising:

5 a) reacting a compound of Formula 23 (when Ry is aryl/heteroaryl substituted
6 with halogen and Rp is allyl) with a compound of Formula 27
1
S0,
fqgi
o
R, He
8 Formula 23 Formula 27
9 to give a compound of Formula 30
Ak
50,
: N I \F
Hal
N

10 R



6wi th hal ogen and Rp is allyl) with a conpound of Fornmula 27 ORp 7CH
8Formula 23 9to give a conpound of Fornmula 30 106 Formula 30 b)

depr ot ectwogor/sspound of Fornmula 30 to give a conpounacCofiBor/niszy 31;
Formula 31 O c¢) reacting a conmpound of Formula 23 (when Rie is -COORp)
wi th a conpound of Fornmula 27 21 RpOOC ORp 22Formula 32 107

106
11 Formula 30
12 b) deprotecting a compound of Formula 30 to give a compound of Formula 31;
Ak
|
S0,
N
OH
Hal N
Het
13 R
14 Formula 31
15 or
16 ¢) reacting a compound of Formula 23 (when Ry is -COORp) with a compound
17 of Formula 27
Ak
50,
N
Iopas
He
18 R OH R CNH
19 Formula 23 Formula 27
20 to give a compound of Formula 32;
Ak
|
SO, o
N
ORp
RpOOC
N
@
21 R

22 Formula 32



23d) deprotecting a conpound of Formula 32 to give a conpound of Formula
33; Ak Formula 33 e) coupling of a conpound of Forrmula 33 with a
conpound WO 2pwassd4a 34 NH2 OR6 Fornula 34 to give a compouns2oi/ofHerarul a 35
Ak Formula 35 108 32f)deprotecting a conpound of Formula 35 to give a
conmpound of Forrmula 36; 33 34 35wherein, 36Ak is G _6alkyl; 37Hal is F,
a, Br, I;

107
23 d)  deprotecting a compound of Formula 32 to give a compound of Formula 33;
Ak
I
o
N
oy
HOOC g)(
N
24 R®
25 Formula 33
26 ¢) coupling of a compound of Formula 33 with a compound of Formula 34
NH,
27 Re
28 Formula 34
29 to give a compound of Formula 35
Ak
I
S0,
|
N
N
O N
30 R

31 Formula 35



38Rp is carboxy protecting group such as nethyl,
t-butyl, 39silyl, BOC anhydride; 400- is aryl or
41i s a heweromrosBoani ng; 42R5 is al kyl, al kenyl,

hal ogen, hal ogeno-GC -C6 al kyl, 43hal ogeno-Ci - C6

ethyl, allyl, benzyl,

heteroaryl ring; Het N
al kynyl pPCTYJRZI0]1/033229 O,
al koxy, azido, thiol,

alkylthiol, -(CH2)g-ORf, -00)-Rf, - 44COORf, -NRfRg, -(CH2)"-C(=0)NRfRqg,

-(CH2)"-NHC(=0)-Rf, -(CH2)"- 0- 45C(=0)-NRfRq, (
-(CH2)"-O-C(=0)- Rf, -(CH2)"-NH 46C(=0)-Rf or
Rf and Rg are independently 47sel ected from hydr
cycl oal kyl, aryl, heteroaryl, heterocyclyl, 48al
and al kyl heterocyclyl; n can be zero or an integ
is an integer 0-2}; 50R6 is hydrogen, gjgkyl, hal
hal ogeno- G -C6 al kyl . 111. A process for preparin

CH2) " NHC(=0) NRf Rq, ,

-(CH2)"S(=0) m NRf Rg {wherein

ogen, al kyl, al kenyl,

kyl aryl, al kyl het eroaryl

er 49between 1 and 2 and m
ogen, al koxy or

g a conpound of Fornula 43

(Formul ;1 when R3 ig %&%ﬁ@&%ﬁ%bundldf%&m R aleSmpRba o Efmakky] and Ri

is aryl/heteroaryl) conprising: 9 3a) protect

ing a conpound of Formul a

37, to give conpound of Fornul a 38 HOORpHOORp CMOR Fornmul a 37Fornmul a 38 c)
reacting a conpound of Forrmula 38 with a conpouhd of Fornula 39 to give a

conmpound of Fornula 40 Ak ORp _cyNHSO, Ak 50, O
R
Het
33 R
34 Formula 36
35 wherein,
36 Ak is Cigalkyl;
37 Halis F, Cl, Br, I;
38 R is carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl,
39 silyl, BOC anhydride;
40 C} is aryl or heteroaryl ring;
41 is a heteroaryl ring;
42 R’ is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs alkyl,
43 halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH>),-OR¢ -C(=0)-Rg, -
44 COORg, -NRRg, -(CH2)n-C(=O)NR{R, -(CH2),-NHC(=0)-Ry, -(CH3),- O-
45 C(=0)-NRRy, (CHz)n NHC(=O)NRR, -(CH2)n-0-C(=0)- Ry, -(CHz)»-NH-
46 C(=0)-Rs or -(CH2):S(=0)n-NRRy {wherein Ry and R are independently
47 selected from hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,
48 alkylaryl, alkylheteroaryl and alkylheterocyclyl; n can be zero or an integer
49 between 1 and 2 and m is an integer 0-2};
50 R®is hydrogen, alkyl, halogen, alkoxy or halogeno-C;-Cg alkyl.
1 11. A process for preparing a compound of Formula 43 (Formula 1 when R” is

2 heteroaryl, L' is bond, R is S0O,-Ci6-alkyl and R'is aryl/heteroaryl) comprising:



R6 Formul a 39Formul a 40 d) deprotecting a conpound of Fornula 40 to give a
conpound of Fornula 41 Ak SO2 0 R6 -0-110Rp OH Fornula 41 e) reacting a
conmpound w0 2bwassd4a 41 with a conpound of Fornula 27 topgiruBei/eapound of
Formula 42 Ak SO ,0 R6 ON ORp riet 15R5 Het NH R5 16Fornula 27Fornula 42
110 17f)deprotecting a conmpound of Formula 42 to give a conpound of Formnul a
43 Ak SO, 0 OH 18 19Fornul a 43 20wherein, 21Ak is G _6 al kyl: 220- is aryl
or heteroaryl ring;

109
3 a) protecting a compound of Formula 37, to give compound of Formula 38
o) (0]
Hog)kORp H()g)\ORp
4 OH OR,
5 Formula 37 Formula 38
6 ¢) reacting a compound of Formula 38 with a compound of Formula 39 to give
7 a compound of Formula 40
Ak
.SOZ 1)
R® N ORp
@,NHSO Ak
RE 2 OR
8 F
9 Formula 39 Formula 40
10 d)  deprotecting a compound of Formula 40 to give a compound of Formula 41
Ak
50,
RS ‘@NQ)LORP
11 OH
12 Formula 41
13 e) reacting a compound of Formula 41 with a compound of Formula 27 to give
14 a compound of Formula 42
Ak

|
SO
1 ? O
RS Ng)‘\ORp
N
het
5 Het
s R ‘GNH RS

16 Formula 27 Formula 42



Het 23Rp is carboxy protecting group such as nethyl, ethyl, allyl, benzyl,
t-butyl, 24silyl, BOC anhydride; 25Rp, is hydroxyl protecting group such as
benzoyl ,weibido3graups tert- 26butyl di net hyl silyl, tri meChgBmiii/g34229
tert-butyldi nmethylsilyloxynethyl, 27triisopropylsilyl; N 28 s a heteroaryl
ring; 29R5 is al kyl, al kenyl, aIkynyI cyano, nitro, hal ogen,

hal ogeno-C - C6 al kyl, 30halogeno CB al koxy, azido, thiol, alkylthiol,
-(CH2)ii-ORf, -00)-Rf, - 31COORf, -NRfRg, -(CH2)"-C(=0)NRfRq,
-(CH2)"-NHC(=0)-Rf, -(CH2)"- O- 32C(=0)-NRqu, (CH2)" NHC(=0) NRf Rq, ,
-(CH2)"-O-C(=0)- Rf, -(CH2)"-NH 33C(=0)-Rf or -(CH2)"S(=0)m NRfRq {wherein
Rf and Rg are independently 34sel ected from hydrogen, alkyl, alkenyl,
cycl oal kyl, aryl, heteroaryl, heterocyglyyl, 35al kylaryl, alkyl heteroaryl
and al kyl heterocyclyl; n can be zero or an integer 36between 1 and 2 and m
is an inyeger O- ﬁ} deﬁ&aﬁmgacmwuﬁga@mrﬁmm to $18d PI&RpouR BON¥mAh 43

hal ogeno- C - C6 . 1117112.A process for preparing a conpound of
Formul a 52 (Fornula 1 when R3 |SA2heteroaryI LI is bond, R2 is
S02-Cl1_6-alkyl and R is substlt at ed aryl/heteroaryl) 3conpr|S|ng 4a)

reacting a conpound of Fornu 4 th 4-(2-hydroxyethyl)-2, 2-di net hyl
51, 3-di oxol ane to give a clos ofrormul a 45 6 7Formul a 44Forrm| a 45
het

18 R5
19 Formula 43
20 wherein,
21 Ak is Cigalkyl:
22 & is aryl or heteroaryl ring;
23 R is carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl,
24 silyl, BOC anhydride;
25 Ry is hydroxyl protecting group such as benzoyl, silyl groups zert-
26 butyldimethylsilyl, trimethylsilyl, ferf-butyldimethylsilyloxymethyl,
27 triisopropylsilyl;

Het N
28 is a heteroaryl ring;
29 R’ is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cg alkyl,
30 halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH>),-OR¢ -C(=0)-Rg, -
31 COORy, -NRRy, (CH»),-C(=O)NRRg, -(CH,),-NHC(=0)-Ry, -(CH»),- O-
32 C(=0)-NRRy, (CH2)n NHC(=O)NRR,, -(CH2)n-0-C(=0)- Ry, -(CH,)»-NH-
33 C(=0)-R¢ or -(CH2),S(=0)n-NRR, {whereinRrand R, are independently
34 selected from hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,
35 alkylaryl, alkylheteroaryl and alkylheterocyclyl; n can be zero or an integer
36 between 1 and 2 and m is an integer 0-2};

37 R%is hydrogen, alkyl, halogen, alkoxy or halogeno-C,;-Cs alkyl.



8b) ring opening of a conpound of Formula 45 to give a conpound of Formul a
946 10 11Fornula 46 12c) protecting a conpound of Formula 46 to give a
conmpound WO 2pwassd4a 47 Rp' 0 OH \-- N Het 13 14Fornul a 4PCTAB)011/@8e29 Ng a
conmpound of Forrmula 47 with a conpound of Fornula 48 to give 16a conpound
of Formula 49 SO _Ak 1 Formul a 49 e) coupling of a conmpound of Formula
49 with a conpound of Formula 2 to give a conpound of Forrmula 50 Formula
50 f) deprotecting a conpound of Fornula 50 to give a conpound of Fornul a
51 24

111

1 12. A process for preparing a compound of Formula 52 (Formula 1 when R® is
2 heteroaryl, L'is bond, R? is SO,-Cy¢-alkyl and R is substituted aryl/heteroaryl)

3 comprising:

4 a) reacting a compound of Formula 44 with 4-(2-hydroxyethyl)-2,2-dimethyl
5 1,3-dioxolane to give a compound of Formula 45
o
! 4
N N
Het Het
6
7 Formula 44 Formula 45
8 b) ring opening of a compound of Formula 45 to give a compound of Formula
9 46
HQ OH
N
Het
10
11 Formula 46
12 ¢) protecting a compound of Formula 46 to give a compound of Formula 47
Rp'Q  OH
N
Het
13
14 Formula 47
15 d) reacting a compound of Formula 47 with a compound of Formula 48 to give

16 a compound of Formula 49



25Formul a 51 26g) oxidizing a conpound of Formula 51 to give a conpound of
Formula 52 S0, -Ak 27 28 29 30 Formula 52 wherein, Ak is C1L 6 alkyl: 113
310- is awglomwosgmtier oaryl ring; 32Rl), is hydroxyl protrettuBrmgl/giderep such
as benzoyl, silyl including tert- 33butyldinmethylsilyl, trinmethylsilyl,
tert-butyl dimethylsilyloxynethyl, 34triisopropylsilyl; Het N 35is a
heteroaryl ring; 36Hal is F, d, Br, |I; and 37R6 is hydrogen, alkyl,
hal ogen, al koxy or hal ogeno-Ci -C6 al kyl. 113. A process for preparing a
conmpound of Forrmula 61 (Fornmula 1 when R3 is 2heteroaryl, Li is bond, R2 is
S02-Ci _6-alkyl and R is substituted aryl/heteroaryl) 3conpri sing:
4a) protecting 4-(2-hydroxyethyl)-2,2-dinmethyl 1,3-dioxolane to give a

112

SO, Ak
NHSO,-Ak

|
(j N{ORp‘
© Hal N
Het
17 Hal Q

18 Formula 48 Formula 49
19 ¢) coupling of a compound of Formula 49 with a compound of Formula 2 to
20 give a compound of Formula 50
SO,-Ak
|
OH
HOQ / N{ORp‘
B
® .
Het
21 RS R® Q
22 Formula 2 Formula 50
23 f)  deprotecting a compound of Formula 50 to give a compound of Formula 51

S0,-Ak
N\e{:\OH
N
24 Re <éé>

25 Formula 51
26 g) oxidizing a compound of Formula 51 to give a compound of Formula 52
S0,-Ak
N 0O
SN
N
Het
. ()
28 Formula 52
29 wherein,

30 Ak is Cigalkyl:



5conmpound of Formula 53; (IL- 60CRp' 7Formula 53 8b) ring opening of a
conpound of Fornula 53 to give a conpound of Fornmula 954; FRILH 100Rp'
11For mul awB20mAcy94pr ot ect i ng a conpound of Fornul a 54 t ecgiBmizoserpound of
Formul a 55; Rp"O OH 130Rp' 14Fornula 55 114 15d) reacting a conpound of
Forrmula 55 with a conpound of Fornula 48 to give 16a conpound of Fornul a
56; Ak 132. Rp"0 NHal 02Ak Hal ORp' Fornula 48Fornmula 56 e) coupling of a
conpound of Forrmula 56 with a conpound of Fornula 2 to give a conmpound of
Formula 57 HO , OH

113

31 & is aryl or heteroaryl ring;
32 Ry is hydroxyl protecting group such as benzoyl, silyl including fert-
33 butyldimethylsilyl, trimethylsilyl, ferf-butyldimethylsilyloxymethyl,
34 triisopropylsilyl;
Het Ny

35 is a heteroaryl ring;
36 Hal is F, Cl, Br, I; and
37 R® is hydrogen, alkyl, halogen, alkoxy or halogeno-C;-Cg alkyl.

1 13, A process for preparing a compound of Formula 61 (Formula 1 when R’ is

2 heteroaryl, L' is bond, R? is SO,-C)6-alkyl and R' is substituted aryl/heteroaryl)

3 comprising:

4 a)  protecting 4-(2-hydroxyethyl)-2,2-dimethyl 1,3-dioxolane to give a
5 compound of Formula 53;
>
| R
7 Formula 53
8 b) ring opening of a compound of Formula 53 to give a compound of Formula
9 54;

-

10 ORp'

11 Formula 54

12 ¢) protecting a compound of Formula 54 to give a compound of Formula 55;
Rp"Q OH

13 ORp'

14 Formula 55



(1) R6 Formula 2Fornula 57 f) deprotecting a conmpound of Fornula 57 to
give a conpound of Fornula 58 ORp" OH Fornula 58 reacting a conpound of
For mul a 58owntan3sv4geonpound of Fornula 27 to give a conpecmdBmfii/faerul a 59
WO 2012/ 038944PCT/ 1B2011/ 054229 115 Ak 6 31 32Formula 60 33i)oxidizing a
conpound of Forrmula 60 to give a conmpound of Fornula 61 Ak | SO2 1 N6 34
35Fornmul a 61 36wherein, 37Ak is Cl1_6 alkyl: 380- is aryl or heteroaryl
ring;

114

15 d) reacting a compound of Formula 55 with a compound of Formula 48 to give
16 a compound of Formula 56;

Ak

S0,

Rp"0O ﬁ‘@*Hal
0,Ak
H
Hal ORp'

17
18 Formula 48 Formula 56
19 ¢) coupling of a compound of Formula 56 with a compound of Formula 2 to
20 give a compound of Formula 57
Ak
50,
HO_ ,OH \
5 o
21 R RS ORp’
22 Formula 2 Formula 57
23 f)  deprotecting a compound of Formula 57 to give a compound of Formula 58
Ak
I
SO,
s
24 RE OoH
25 Formula 58
26 g) reacting a compound of Formula 58 with a compound of Formula 27 to give

27 a compound of Formula 59



116 39Rp, and Rp, is hydroxyl protecting group such as benzoyl
groups tert- 40butyldinmethylsilyl, trinmethylsilyl,

tert - but Woi2oetdsgdagi | yl oxynet hyl , 41triisopropyl silyl; PCcetiBMN1483422%
heteroaryl ring; 43R5 is al kyl, alkenyl, alkynyl, cyano, nitro, hal ogen,
hal ogeno-Ci - C6 al kyl, 44hal ogeno-Ci - C6 al koxy, azido, thiol, alkylthiol,
-(CH2)ii-ORf,- 45CO0Rf, -NRfRg, -(CH2)"-C(=0)NRfRg, -(CH2)"-NHC(=0)-Rf,
-(CH2)"- 0- 46C(=0)-NRfRg, (CH2),, NHC(=0)NRfRg,, -(CH2)"-0-C(=0)- Rf;
-(CH2)"-NH 47C(=0)-Rf or -(CH2)"S(=0)m NRfRgq {wherein Rf and Rg are

i ndependently 48sel ected from hydrogen, al kyl, al kenyl, cycloal kyl, aryl,
het eroaryl, heterocyclyl, 49al kylaryl, al kyl heteroaryl and

al kyl heterocyclyl; n can be zero or anjjsnteger 50between 1 and 2 and mis
an integer 0-2} ; 51Hal is F, d, Br, I; and 52R6 is hydrogen, alkyl,

hal ogen, al koxy or hal ogeno-G -C6 al kyl . Ak

. silyl

i
S0,

N ORp"
H
N . N
Het R @
RS

28 R
29 Formula 27 Formula 59
30 h)  deprotecting a compound of Formula 59 to give a compound of Formula 60
Ak
S0,
N<\OH
Sy
31 R
32 Formula 60
33 i)  oxidizing a compound of Formula 60 to give a compound of Formula 61
Ak
S0,
/g@ﬁgm
34 R?
35 Formula 61
36 wherein,
37 Ak is Cigalkyl:

38 & is aryl or heteroaryl ring;



WO 2012/038944

39
40
41

42

43
44
45
46
47
48
49
50

51

52

PCT/IB2011/054229

116

Ry and Ry is hydroxyl protecting group such as benzoyl, silyl groups tert-
butyldimethylsilyl, trimethylsilyl, ferf-butyldimethylsilyloxymethyl,
triisopropylsilyl;

is a heteroaryl ring;

R’ is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cq alkyl,
halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH;),-OR¢ -C(=0)-Ry, -
COOR;y, -NRR, (CHy),-C(=O)NRR, -(CH,),-NHC(=0)-Ry, (CH),- O-
C(=0)NR{Ry, (CHy)a NHC(=O)NRR,, (CHz),-0-C(=0)- Ry, (CHy), NH-
C(=0)-R¢ or -(CH2),S(=0)n-NRR, {whereinRrand R, are independently
selected from hydrogen, alkyl, alkenyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,
alkylaryl, alkylheteroaryl and alkylheterocyclyl; n can be zero or an integer

between 1 and 2 and m is an integer 0-2};
Hal is F, Cl, Br, I; and

R®is hydrogen, alkyl, halogen, alkoxy or halogeno-C;-Ce alkyl.



