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of the Invention The present invention relates to certai n hydroxy
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Met al | opr ot ei nases are believed to be inportant in physiological and

di sease p?\sEastiwsion Rhe maiometallppietriedse neing shecdompouads way di seases,
enbryoni ¢ devel opnent, bone formation and uterine renodeling durlng

menst ruati on. One nmj or bi ol odBacé&pround of thednwntid®MVPs is to catal yze the
br eakdown of connective tissues or extra-cellular matrix by their ability
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20t i ssue or extracellular matriXx. I nhibition of the activity of one

or more Mupsynikgpissd T3YF-plphe fihichi i implicatedsnmagy patholagics! ForditieRtat or y,
aut oi mue and al | ergi ¢ di seases, such as, inflammation of the joint,
i nf | adfhmt i on oMNIP®. @hidhrtwetings inthe griatinassarofly tieysskmajor bt Inegheenic

oo cat 1 ST RR ERr P 6 COREE B amaoid Ath Pl T paRRBRY, oF

nmol ecul e to be an effectlve i nhi bitor of MW class of enzynes is a
functional group (e.g.. carboxylic acid, hydroxam c acid or sul phydryl)
capable of chelating to the active site Zn2+ ion (Wiittaker et al., Chem
Rev., 99; p. 2735-76 (1999)). WO 2004/ 014310 di scl oses processes
for the preparat| on of per| pheral op| oi d 30ant agoni st corrpounds usef ul for
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derivatives as PDE-1V inhibitors useful in the prophylaxis and treatnent of
di seases such as asthma, where an unwanted inflammatory response or

nmuscul ar wpasmviisiipr esent. WO 2004/ 110974 di scl oses conmpounszmiangbisshei r
physi ol ogi cally functional derivativeg described as inhibitors of matrix
met al | opr ot ei nase enzynes. WD 2004/ 113279 di scloses 5inhibitors of matrix
nmet al | opr ot ei nase. WD 2005/ 026120 di scl oses conpounds descri bed as
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adm nicst r at i onvIiP A2 | AYEKn AN ha@bpHaQTBRYA YYaHite16JIRERY 8s EXiftedtBA G N Of
safety 20 between the dose of the inhibitor required for therapeutic
activity 2etigatedmagmpbagss anfdas bdenishown tabe sdoratdd fromiatveplar nmcoipbegesed.

Many dru exi s S_as trd ¢t hree-di nensi gnal .nol i.e... chiral,
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having chiral centers as single isoners 25is to understand their effect on
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achiral, &asedienvbheir target environment, their receptors/enzynes may
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view, chirality can have an influence on drug absorption, distribution,
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nay ari semglﬂlémlr%op ﬁ’? gPa@tFQfﬁén ?m’é‘ﬁtl?fhﬂ%\;;th? skin; odag 1 e]ﬁ%é‘golup bl e
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15Summary of the Invention The present invention provi des sone hydr oxy
propi oni ¢ ac dwighiyad 14538 «istfls GlorBEdss Aol B bhhafiRiof ol BBYigHEARBididN| bi tor s,
correspondi ng processes for the nthesi s of "and pharnaceuti ca

conpao¥l t i arisgandn tanpownyls ubefukcfompastmdtsesihal ety elssenders. NWeN02/660888he pr esent

invention relates to trix metall oprofei nase .inhi hj seful as
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i nfl ammat ory, autoi mmune, and allergic di seases and ot her inflamratory

di sorders characterized by the over-expression and over-activation of a
matri x nmetal | oproteinase using the conpounds. The present invention
di scl oses a novel class of conpounds that are dual M YIP9/12 inhibitors and
have desirable activity profiles. The conpounds of this invention have
25beneficial potency and/or selectivity. Pharmaceutical conpositions

. o - o o, o



WO 2012/ 014114PCT/ 1B2011/ 053155 5 Al t hough the specific enantioners have
been shown by way of exanples, the racemates, diastereoners,

phar macewocaldop4aacept abl e salts, and pharmaceuti cal | y pataBmiabisess

sol vates, having the sane type of actBvity, are al so provided.

Phar maceuti cal conpositions conprising such conpounds, with optionally

i ncl uded excipients are al so 5provided. Therapeutically effective anmounts

of one ordebieBvesayPdUndY indfibitdre upfidse the prapledviipmdtacatientiof eibepses such
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| MUNOS UPPItEPSI0VR4 ABEIBES O@Hﬂmﬁﬁdsl and ThAEHH Jxéﬁ)l@@mﬁy%n&%@mwnv@me@,ct s wll be
set forth_ in _acconpanying description and in the part will be apparent from

the descrd§seiibad asrinkijorsof rr@érrmme@yom@elrmsa@my@@SOWQ REOH/MVBHE) dissloseet ai | ed
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i ncl udi ngaylahlénaﬂseﬂmmmaﬁtetdblﬁpfoselﬂa"sé di. 8sPae /Al iBatidiENe.0f0031 39453
pharmaceut.cal ly ceptabl e salt thereof wherein, _can be selected from
phenyl , fH§9PssHE éfﬁw buatceacithegmpasindp asefilder weaing diseases associated\Wighhginge a

sel ect ed ﬁl@@ﬁb@%{gse adtity. “%29@)6/090263(595@&1%15 ;f(ﬁg )§)pe{}tan910 1él VQt]'iveSS 20 -

wherein n can e zero or an I nt eger et ween can a sel ected
f r om bonddeserilbéd, as-nE(triQ ymetaltoBt ctShasednhibitéds 2R &Mﬁﬁﬂ%ﬂs&ﬁ%‘tﬁ/cﬁ)ﬁ&lSS 6 can
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sel ect ed wamaalasa;atﬁa%é@ﬁl%%taﬁss%qnﬁlgﬁé?sa' kyl , al kenyl, a' kynyl, cyano,
nitro, hal ogen, hal ogeno- hal ogeno- C1- C6 al koxy, azi do,

t ?ioc_)'lz) . al kyI L Rr&%sarch(h?gﬁé? %& u%n'f%%he 15{%1‘8Mf m@yﬁéng sele&c&_&) .

NHC( =0) NI% gc for(a@el@)of@hﬂ@ﬂ)l} sutitypes: AGHAMP MNhitToE0) imprbvel selectivity would
-(CH2) nS( = O)CEr R? ﬁr ein Rf, and Rq are. independently selected fr om
hydr ogen, 241k potentigl gida ¢ ecté%@P&l&teréwlﬂhmbltlmfé\dléfa’rsﬁhat AR iRl ygdyip the

al kyl gy yl atﬂ&%hgs\fé g‘@th@ﬁ%@és\élbeﬁlﬁqreﬁ{eﬁyl heterocyclyl, n is as defined earlier

and mis an I nt eger can-be selected from heteroaryl or heterocyclyl.

[n accordance Wi i ANQLRGL ASREE VIR Shifiéis RioRl A5tk QIRANRONGY] nO the

structure of
lower amount of the inhibitor for treatment of disease than would otherwise be required

and, after administration, partitioned in vivo among multiple MMPs. Still further, the
administration of a lower amount of compound would improve the margin of safety
20  between the dose of the inhibitor required for therapeutic activity and the dose of the

inhibitor at which toxicity is observed.

Many drugs exist as asymmetric three-dimensional molecules, i.e., chiral, and will

therefore have several stereoisomers depending upon the number of chiral centers present.
The importance of evaluating new chemical entities having chiral centers as single isomers

25  isto understand their effect on pharmacological and toxicological aspects. There are often
pharmacodynamic, pharmacokinetic and/or toxicological differences between
enantiomers/diastereomers. Even if natural physiological mediators are achiral, based on
their target environment, their receptors/enzymes may demonstrate a preference for only
one optically pure enantiomer of agonists, antagonists or inhibitors. From a

30  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



Formul a la 15including racemates, enantionmers and di astereoners thereof, or
a pharmaceutically acceptable salt thereof wherein, can be selected from
phenyl , fwoaonophenyl, heteroaryl or heterocyclyl; L1 carChaBziseisested from
bond, -(CH2)g_, -NHCO(CH2)n_, -(CH2)"€(=0)NH, - NHC(=0)NH, -SO2NH ,
-NHS02_, -SO2, _NHC(=0)(0)-, -0-(CH2)n_, -(CH2)"-0-, - 20 (CH2)nOC(=0)NH,
-C(=S)NH-, -NHC(=S)- or -NHC(=S)NH wherein n can be zero or an integer

bet ween Imelgenlss as dnrg oaiidatesd 114 ptsy/knpwo that gbizalgs hs ¢ signitisaiafiset fdhe r om

aryl, cy Y . l_or L..OCY-CI I e further
subst i ¢ uoda e HemiOE bRRBAIN an o BN B OTME cHeal RRELPL I B ERR20 |

Rl can beprsfluad tffebts 6w thegdhkipthacokinkeekydnd dah&lypatlility®f a@ivomoletile 0Befid¢ésogen,

hal ogeno5Cl1- C6 al kyl ,. hal ogeno- Cl1-C6 al koxy, azido, thiol, _ alkylthiol,

;1&]?;)2) " I_\Isjags,e ril@(t@@yd ghove, regyiajory pnm:'qp]gg gulgénm W_Rjg@)mcie,velop s)llngle 0. R
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I ndependenkicylogreblembbldnts tienntaydirsg due toaihteydctiond dfeamyinwanted|isahdeywittar yl |

het eroaryl,. he roclycl yl, al kylaryl, alkyl heteroaryl and

10al kyl hé’c@?ﬂ@&/’f‘] pplecyar @reets. Yefi ned earlier and mis an integer 0-2}: can
be selected from heteroaryl or heterocyclyl. In yet another aspect, the
current i nventlnghis sproxtdaanthetic sHpisaiss toprofereirasingle igmeys offerradypriagss

i ncl udi n [ n ' r 4 .

bhar macot L SRR e AN (Bt Pl BRE SREOTE IR EbE R alfeffcicney. o,
mono,10bi o lfpgdrpetunisofRempoadl ¢dn berpréieiel e ylabyrlatestaaaicedtita] asstihine
follow n WO 2012/ 8514 14PCT/ | B2011/ 053155 wherein Rl is as def|ned
earlier aHtSyCRBRPUBES Sdireset YRR, B AR tingléishirel4Somers diNC HBPIRYER ogen or
fluori napdterfl:y?iﬂ&bro@erd%hgﬁn&%idn@ﬁgs aefﬂyclr'iﬁﬁroved physicochemical properties as

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

15 Summary of the Invention

The present invention provides some hydroxy propionic acid derivatives, which act
as matrix metalloprotease inhibitors, corresponding processes for the synthesis of and
pharmaceutical compositions containing the compounds of the present invention. The
present invention relates to matrix metalloproteinase inhibitors useful as effective

20  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.

The present invention discloses a novel class of compounds that are dual MMP-
9/12 inhibitors and have desirable activity profiles. The compounds of this invention have

25  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
treatment or prevention of inflammatory or autoimmune diseases. These pharmaceutical
compositions may be administered or coadministered by a wide variety of routes

30 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.



5In yet another aspect, the current invention provides a conpound of
Formula Ic: OHOH N1 Forrmula Ic WD 2012/ 014114PCT/ 1B2011/ 053155 9

i ncl udi ngvoaocematag, enanti oners and di astereoners ther @ofr/IBoM1/853155
pharmaceutically acceptable salt ther&of, wherein, La is selected from
S(0)., NHCO(CH2). and NHCO(0); dWare as defined earlier. 5The
enantloners di astereoners, rotational isoners, N oxides, polynorphs,
pharnaceutlcaIA?h%&@éb%ﬁwpék§ammyﬂmﬁﬂh@ﬁdﬁmad@uﬂi@hﬂﬁyoﬁéﬁ@ﬁﬂﬁbﬂﬁ sol vat es
o hese GOTRAN dh LA OB A FRLADRLI BRI AAK N LG RRTR e of
activity are a provi as el naceu ‘i'ca ositl

conpri si nq;:céﬂi’tebleediltp@tﬁﬂdﬁwnghleé sammppéo@ﬂ acheﬁy, 20 alsd byvided, Pﬂaﬂmcemexalrer S,
conformational . j soners, _N-oxides, phs, solvates or

phar mac e f9Rasitens eQmpfising @J@&pwow& @f&h oml?méldrmlh%ﬁdu e@ﬁlmnﬁfhars also
pharnqpeﬁ%bggkéy acceptable carrier and optionally included excipients.
In one e nment, the invention enconpasses conpounds of Formul a (I)

whi ch i ncl t ted.to th

vhoh ey 1ol gt bl Srfle LTSGR s LLLOUR bR EXRD! ©

- 4- (4- ox Oii;’ﬁéntl%n?cabbe 1S4d' in @3 imBindtidd WithYonk BY hdRObGie PG MpéitRMpetledoNo. 1) ;
(29)-2-[(9)- [ (4- Chl or ophenyl ) sul fonyl ] phenyl } (hydroxy) net hyl ]

- 4- ( 4- ox oBKam 198}@2 dutHn{langnaoryagpniy b%@%ﬂlﬂéﬁt&; aplepetensiNeASESNo.  2) ;

o (- oxobingsfeprt st dtah b RIS Rt oY £€P§”¥&&BX3%S%“W |
S Ol R AP

(29)-2- (a@parehﬁfroﬁl(tﬁe ées@hgﬁ‘&ﬂ"&ﬂ mREBY lehi bl iyprhaleerdy |the invention.
(hydr oxy) net hy1] - 4- (4- oxo 3-benzo triazin-3(411)-yebutanoic acid

(Cormpound No. 5); DéaRM [?eggl[lé}ﬁ)n of e I%vglgtlon
[24(ZIggggg?egyl)sulfonyl]p eny %0 / {ox
(25)-2-1(S)- Iz?a‘"’[“?‘%%% gRF bt 868 %haéﬁ%%gﬁﬁt Pl nyl%fl%ﬁéé%i/dl(s “E?ﬂBg ?lg&gsﬁigrre"tr‘%w ]

-4- (4- ox@ﬂ%ﬁmﬁhuenzo triazin-3(411)-yl)butanoic acid (Conpound No. 7)
2-[{4-1(2, 3-Di chl orophenyl ) sul fonyl ] phenyl | (hydr oxy) net hy1] - 4- ( 4- oxo- 1 2, 3-
benzotriazin-3(41/)-yl)butanoic acid (ConpouraH No. 08) ; 30(25)-2- [(S)- {4-
[ (2,4 -Dinethyl phenyl)sul fonyl ] phenyl| (hydroxy) met hyl ] - (4- oxo-
1,2,3-benzo triazin-3(411 I)c aval ¢ aci d _£eQnmpotng hb 9); (25)-2-
[(S) (4- [(4-Ethyl phenyl onyI ] am np ydr oRy) met hyl | - 4- (4-
oxo0-1, 2, 3-benzo triazin- ‘ npound No. 10);
(25)-2- [(5)-(4- [(4-Chl orophenyl)carbonyl] gﬁhenyl)(hydroxy)nethyl]
-4-(4- 350x0-1,2,3-benzotriazin-3(411)-yl)b oic acid (Conmpound No. 11);
WO 2012/ 014114PCT/ 1B2011/ 053155
15 Formula I

including racemates, enantiomers and diastereomers thereof, or a pharmaceutically

acceptable salt thereof wherein,

@ can be selected from phenyl, fluorophenyl, heteroaryl or heterocyclyl;

U can be a selected from bond, -NH-, -C(=0)- , -(CH)p., -C(=S)-, -O-, -SO,. or -S

20 - wherein n can be zero or an integer between 1 and 2;
V can be a selected from bond, -NH-, -C(=0)-, -C(=S)- or -SO»..

W can be a selected from bond, -NH-, -C(=0)-,(CHa)p., -C(=S)-, -O-, -S- or -SO».;



10 (29)-2- [(S)-(4- [(3 ,4 -Dichlorophenyl)carbonyl] am no }

phenyl) (hydroxy) net hyl] -4- (4-oxo-1, 2, 3-benzotriazin-3(4H)-yl)butanoic acid
( ConpoundwBie0121@¥114( 2S) - 2- [ (S) - Hydr oxy(4- [ (4- nmet hoxyplremyBloaanisossy| |

am no } phenyl)nethyl] -4-(4- oxo-1, 2¢3-benzotriazin-3(4H)-yGCbutanoic acid
(Conpound No. 13); 5(2S)-2-[(S)-Hydroxy(4- [(3 -nmethoxyphenyl)c arbonyl]

am no phenyl ) nethyl]-4-(4- oxo-1, 2, 3-benzotriazin-3(4H)-yl)butanoic acid

( Conpound No. v+ (2S)-2-[(S)-Hydroxy(4- [(4-nethyl phenyl)carbonyl ] am no
} phenyl)nmeth - dhn(be-sele¥ed Brod &yhenaeiikiaRétbrodtyt o} hatkodydlaneich ofci d

( Conpound No. 2S)-2- [(S)-(4- [(4-Fluorophenyl)carbonyl ]
amino } pHa ﬁ@pﬂé@%g@uﬁﬂtﬁgﬁﬂ] by oe(of-more substituent independently selected from

100x0- 1, ;13- benzot ri azi n-3(4H) -yl ) butanoi ¢ acid (Conmpound No. 16); (2S)-2-
(S) - Hydr oxy][ 4- ({ [4 met hoxy 3-(trifluoronet hyI ) phenyl ] carbonyl } am no)

phenyl ] met hylg, b%,4 ect/zld %‘1‘@§3 g@d%g&ll ynyl C alll_g r\{ltr)o agé]e% ﬁalgé:éno-

( Conmpound No.

[ (5-mat hyl -1, ZZP@@ZIQ&I‘ ﬁalﬁéérﬁ)a(ﬂpQEMh(l)X}a'ﬁhﬂQ th101 alk Ithiol, -(cm)n -OR;, -C(=0)-
15phenyl ) net hyl ] - 4- 0Xxo0- enzotri azin- E;Hé/( but anoi ¢ aci d

( Conpound No. @18-)(30 RSy NRH o S5 Hek-C(FONR B -6@82)4 ot ophetyi)edPbonyl |

h I
?wygsogysﬂét %y?(]_ol'%x(g}iz)%cg—e@y&f% a3l Z)S&Q)( )Rﬁu B L)
( Conpound No. K9, (@%me{}(ﬁl{q Wﬁi{raﬁl{f éjﬁl-RJa{r@iﬁaépéhﬁaﬁlb@ély&t&@ffbxﬂo] phenyl
} methyl]-4-(4-oxo0-1 benzotriazin ) but anoi c_aci d (Conpound
No. 20) (29) -y {Qgg}»-aﬂ%l@B%WMCYCE((&H%)%}@PPMIW@&?%@M plkylamilno }

phenyly) et hyl ]%‘ihe@é}oar%%djal& 5?&%%% é)@ﬁ/c%rﬁg%éé%lﬁ 'a?l&)}ﬁt@&?ln?eg%-é};

( Conpound No.

[ (phenoxycar bopyd) am no] phenyl } net hyl] 4-(4- oxo 1, 2, 3-

25benzot ri azi H) yl ) but anoi c acid (Conpound No. 22)

(25) - 2- [ () - Hytr-Ox§anderselspien jroatkatgiopamphiitgReyjylt met hyl | - 4- (4 oxo-1, 2, 3-
benzotriazin-3(4H)-yl) butanoi c acid (Conpound No. 23); (2S)-2- [gS) (4-{

[ (2, 4- Di chl or dphemdarwarvﬁtbmwaniamcqot}ewar)z @tq»dd@b«y)ﬁmuhejﬂf}avmgt e

(4- oxo-1, ben tr| n-3(4H) -yl )butanoi c acid (Conmpound No. 24);
30(29)-2- ?—8;2 ?411 [(2 net hyl phenyl ) car bonyl ] ami no

phenyl ) met hyl] 4- (4- oxo-1, 2, 3-benzotriazi ny3(4 |_?/I)but anoi c acid
(Conpound No. 25); (28)-2-[(8)-(4- [(2-FI uoy ophe y ) carbonyl] ami no
phenyl ) ( hydr oxy) net hyl ] -4 (4- 0xor- 1, 2, 3-bepzotri a2| n- 3(4H) -yl ) but anoi c
acid (Conmpound No. 26); . - Cht P gphenyl ) car bonyl ] am no
phenyl ) (hydroxy) net hy1] - 4 oxo- 1, penzot|riazi n- 3(4H) -yl ) butanoic acid
(Conpound No. 27); (2S)-2- S) Hydro . Bl 1 met hyl phenyl ) c ar bonyl |

am no } phenyl)nethyl] -4-(4- oxo-1, 2, 3- beéne r|7a‘°2| n-3(4H) -yl )butanoic acid
(Conmpound No. 28); (29)-2-[(S)-(4- [(3 -F .,
phenyl ) (hydroxy) net hyl ] -444- oxo-1, 2, 3-benzotriazi n-3(4H)-yl ) butanoic acid
(Conpound No. 29); 40(2S)-2-[(9S)- (FermhuB Ba D net hoxyphenyl ) c ar bonyl ]

am no} phenyl) (hydroxy)

met hy1] 4- (4-oxo0-1, 2, 3-benzotriazin-3(4H) -yl ) butanoi c_aci d (Conpound No.
30); including racemates enantiomers and diastereomers thereof, or a pharmaceutically

acceptable salt thereof wherein,

@ can be selected from phenyl, fluorophenyl, heteroaryl or heterocyclyl;

L' can be a selected from bond, -(CHa)y., -NHCO(CH,)y., -(CH,)aC(=0)NH-, -
NHC(=0)NH-, -SO,NH-, -NHSO,., -SO,. NHC(=0)(0)-, -O-(CHa)s., -(CHz)s-O-, -
20 (CH2),OC(=O)NH-, -C(=S)NH-, -NHC(=S)- or -NHC(=S)NH- wherein n can be zero or

an integer between 1 and 2;



WO 2012/ 014114PCT/ 1B2011/ 053155 11 (25)-2- [(5)- {4- [(Cyc lop

entyl carbonyl ) am no] phenyl } (hydroxy)nethyl] -4-(4-o0x01, 2,3 -benzo

triazi n- 3yodhirydiytaut anoi ¢ aci d (Conmpound No. 31); P2BNBRA11/053155

[ (5)-Hydroxy(4- [(2,4,5-trifluoro-3-nethoxyphenyl)carbonyl]am no } phenyl)
met hyl] -4-(4-o0xo0-1,2,3-b enzotriazin-3(4H)-yl)butanoic acid (Conpound 5No.
32); (25)-2-[(5)-Hydroxy(4-{ [(2,3,4-trifluorophenyl)carbonyl] am no}
phenyl )net hyl ]/ =4 (4-o0xo-1,2,3 -b enzotriazin-3(4H)-yl)butanoic acid
(Compound No. ca(nzo@sa%ctea@@m el Qe hky( hefeRrab ok hliRIc9Bt, udn gtheny! |
car bonyl am noéghen yl'] meth

- 4- (4-ox oWlllclz can befhuter $lé>ziltrmt6£d( h}’-l))nq/dn)lbqtteasnbstxtumtﬂ idd¢rRodpslyrdlensd @) ;
10(25)-2-,{(5)-(4- [(3,5-Di net hoxyphenyl)carbonyl] am no } phenyl) (hydroxy)
met hyl ] 131 "(4-0x0-1, 2,3-b enzotriazin-3(4H) -yl ) butanoic acid (Conpound No.

35); (2S)-2- Dif] h | b
phzanyl() (%ydr E)(? ﬁaé‘t% }ec{eﬁ fro(‘lﬁa]&;g;ﬁ(%Qgggl %‘%ﬂg‘%@gig’g%’ini‘? g{‘]]ﬂ%n %"Iﬂ))%?ﬂoanm c
acid (sConp @nglkgghal% dno- 1-C6 ]alljoxy, a.z{dg5t)mo¥ al R}ﬁh % h§ ORf t%%/of Rf,4_

[ (3, 5- D|ch or ophenyl ycar ony am no’ 1 phe
15( 4- ox0-QOPR3- DR t-((Hi-GEIDIRR y HY B ENEC ¢-QeRgl- (CHa)xp@t@(&OWRfBZ)

pheny ) (%%f@éﬁé‘cﬁx}ﬁ RS TIEOb 6 R ety 1) but anoi ¢
aci d ( Conpounrsie @@eIRRI; AR fafts ﬁd&;feade@ﬂgsélédﬂafmmgz&bg&a anpony! ]
am no } pheny (hyT:iro rreth -4- (4

- benzot r i alkdnyl, Sydwk}sllal)}fhdtem ltérocyClghrapolany, alylhgeparyb@(d5) - 2-
%, fwd%a‘i%éﬁégph‘ci@frﬁ%%% RS R OF Bt age(@%#)oﬁﬂﬁ%? oyl

(25)-2-[(S)- [ (Cycl ohexyl car bonyl ) am no] phenyl
(hydr oxy) rreth -(4-o0xo0l, 2, 3-benzo triazin-3(4H) - yI ) butanoic acid
( Conpound No. ; can be selected fr((n259te®ary[l eBheteebeydlyld- Et hoxyphenyl ) car bony] ]

am no } phenyl) (hydroxy)nmethyl] -4-(4-
250x0- 1, 2, 3- bemzet anckérrsiicd the yurjdauiraantion @ovide{ Loompaimnd dfid’orm@lhIb:
(25)-2-[(5)-(4-{ [(3,4-Dfl uorophenyl )carbonyl ] amno 1

phenyl) (hydroxy) nethyl] -4- (4-oxo- , 3- betpt ri @HI n- 3(4H) -yl ) but anoi ¢
acid (Conpound No. 43); (25)-2- (5) '~ oxy[|4- ({

[4-(trifluoronethoxy)pheny] ]car bqnyl eqyl ] nethyl}
-4-(4-o0x0-1, 2, 3-benzotria 3 4 H)) banoi cyaci d " PConpound No. 44);
30(25)-2-{(5)-Hydroxy][ 4- (‘%tri henyl ] car bonyl }

am no) phenyl ] nethyl 1 -4 0xo0- 1; Ot Hoazi n-3(4H) -yl ) but anoi c
acid (Conpound No. 45); (2S)-2-[(S)44-
[ 2- Fl uoro-4-(trifluoronethyl )phenyl ] car boN an no) phenyl

] (hydr oxy) net hyl] -4-(4-o0xo0-1, 2, 3- beﬂ,zot ri aﬁ)n- 3(4H) -yl ) butanoic acid

35( Conpound No. 46); (25)-2- [(5) ( 4¥ormula

[ (3-Chl oro-2, 6-di fl uorophenyl)carbonyl] am no 1 phenyl) (hydrox

met hy 1] - 4incldiggagensates, peansiomerseand dlisteasmers strodrdialagnirepies¥ound No.
47) 5 {£5) [4-({ [4-(trifluoromethyl)phenyl] carbonyl }

am no§5phe%C%FIftgé% %ﬁﬁ}e&{%-m oxo0-1, 2, 3-benzotriazi n-3(4H) -yl ) butanoic acid
( Conpound Elo 48); 40(29)-2-[(9S)- (4 [ (2,5-D fluorophenyl)carbony] ] am no
1 phenyl ) A& oxy) net hyl ] -4- (4-oxo-1, 2. 3- benzot ri azi n- 3(4H) - yl ) but anoi ¢
aci d (Conpound@ 49); WD 2012/014114PCT/ 1B2011/ 053155 12

can be selected from mono, bi or polycyclic heteroaryl or heterocyclyl

selected from the following



(25)-2-[(S)-(4-{[(2,3-Di fl uoro-4-net hyl phenyl ) carbonyl ] am nol phenyl ) (hydr ox
y) nethyl]-4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)-yl)butanoic acid (Conpound
No. 50); wO02010@8)142-[(S)- [4-( [4-Fluoro-3-(trifluoromechygBiopivessysy

car bonyl } am no) phenyl ] 8

(hydr oxy) net hy1] - 4- (4- oxo- 1, 2, 3-benzotriazi n-3(411) - yOQout anoi ¢ acid
(Compound 5No. 51);
(25)-2-1(9)-{4-[(§
1, 2, 3-benzo tr|§

| I (hydr oxy) net hyl] - 4- (4- oxo
ound _No.//52);

(28) 2-[(S)-(4- ’ : heny¥F) roxy) net hyl] -4- (4
- 0xo0-1, 2, 3-ben 2 ; i d(Coq%\a.uﬁ iNo. 53);

10(2S) - 2-[(S) - Hydroxy( 4- {[(4 Rt hoxyphenyl )%cetyl]am ol ph nﬂll)mat hyl]-4-(4
- 0x0-1,2,3-benzo triazin-3(411)-yCGoutanoic acid (Conmpound No. 54);

(2S)-2- [(S) {4- [(Q/CI@)butyI car bonyl ) am no] phenyd | (hydr ox rret hyl ] - 4- (4- oxol

,2,3-benzo triazin-3(429)-yl)but nol”;ff aci d é ound

(28)-2- {(S)-Hydfo gmathx g)ph Ryl onethyll ﬁ—((ﬂ-)xoxolZS-
15benzotri azi n- ut anq Comp &&)Jj\N
(29)-2-[(S)-[4¥R(08 Yo 4- f IRIBr ophenoxy)ph%ny ] hydr oxy)wet hy1] - 4- (4- oxol,

2, 3-benzo triazin- 3(41(1) yebut anoi ¢ acid (Conpound No. 57);
(28) 2-[(S)-[4-(4-Chl oro-3-net hyl phegoxy)phenyg](hydroxy) rret hy1l] - 4- (4- oxol,
2, 3-benzo triazin-3(411)-yl)butanoi cjacid (Conpound no. 5§);

20(28) 2-1(S)-| or o-Z- ?oxy)fﬁn ](hyokfo
- 1,2, 3-benzo trli azjln-3(41 Sic aci %d . 159);
(25)-2-[(S)-[4r)é IuHrop(lgt;{ y)Reeny] ] (hyd met AL oxo- 1, 2, 3-

benzotri azi n-3(411) -yl") but anoi ¢ ac?’do(Corrpoundﬁ(l\lo 60)"
(25)-2-[(S)-[4-(3, 4-Di fl uorophenoxy) phenyl ] (hydroxy) met hyl] 4- (4-oxo0-1, 2, 3-
25benzot ri azi n- 3(41/@ yebut anoi d No. 61)

(25)-2-[(S)-[4- (§ | or ophengx
benzotri azi n- 3( 41Ny - )but
(25)-2-[(S)-[4-( oroph 57 Q
benzotri azi n- 3(491) /yT") bweanoi ¢ aci d @Tonpound )
30(25)-2-[(5)-[4-(2, 6 Difl uorophenoxy)phenyl](hydroxy) met h§1] - 4- (4- oxo- 1, 2,
3- benzotriazin-3(411)-yl)butanoic acid (Conpound No. 64); o
(25)-2-[(S)-[4-(2,5:Dic Ioropheno ) phenyl ] (hy roxy)rreth ] - -(4 oxo-1, 2, 3-
benzotri azi n-3(41/ rr% s ,

(28) 2-[(S)-][ 4- (2- ro-4-fluo Xy) phe 1 1] - 4- (4- ox035

, 2, 3-benzo tria®hn>3(411) | Rout anoi-e- aci &/ CO . (2S)-2- {

(S) Hydr oxy[ 4- ( 3- net hoxyphenoxy)phenyi ] met hyl1- 4-(4 0XO0- 1 2, 3-

benzotriazin

(29)-2-[(9)- [?1‘(] ﬁ%%%hl%ﬂlg Qyéf%%?ﬁ%rzépﬁ’en‘gg@ Lge%ﬁ%/y]oz(nhlg%kg&?/twe yi]-4-(4- oxol
, 2, 3-benzo t |n 3(4 ut anoi ¢ acid (Conpound No. ); WD

2012/ 014114PCTR }}é‘é@%g gorine;

(25)-2-[(5)-[4- (2 4.0 f | uor ophenoxy) phenyl ] (hydr oxy) net hyl ] - 4- (4- oxo-1, 2, 3-
benzotri azi n- 3(411)but anoi ¢ acid (Conpound No. 69);

(25)-2-[(S)- [3L|§hd| 0 dre (d defrdddydagdieenoxy) phenyl | (hydr oxy) met hy1] - 4- (4- oxol,
2,3-benzo triazin-3(411)-yl)butanoic acid (Conmpound No. 70);

5(25) 52- [ (5) - [ B-ylel mrvtiver Ashedt, M burtapbiiveionnirevided 4 tytapamy)ofEohydlh I¢- (4- oxo-
1,2, 3-benzo triazin-3(411)-yl)butanoic acid (Conmpound No. 71);
(25)-2-[(5)-[4-(3, 4- D nmet hyl phenoxy) - 3-f | uooapherdH ] (hydr oxy) met hyl ] -4-(4-0
x0l, 2, 3-benzo triazin-3(411) -yl ) but amai ¢ acijd (Cojrpound No. 72);

(25) - 2 [(5)-[4-(3, 4-Dichl orophenoxié) 3 C W] (hydroxy) net hyl] -4-(4-o0

x0101, 2, 3-benzo tri azi n- 3(A iHound No. 73);:
(25)-2- [(S)44 (4-tert-But noxy) 3
0l, 2, 3-benzo triazin-3(411) ) but a

yl ] (hydroxy) net hy1] - 4- (4- ox
oppound No. 74);

(25)-2-[(5)-[3-Fluoro-4-(4- nethoxyphenoxy) yl ] (hydr oxy) net hyl] - 4- (4 oxol

, 2,3-benzo triazin-3(411)-yl)butanoic acid

racenates, enantionmers and di ast er eopgfmuidRY €of ., or a pharmaceutically

Conpound No. 75); 15incl udi ng



acceptabl e salt thereof. I n anot her aspect, provided herein are

phar maceuti cal conpositions conprising therapeutically effective anmounts of
one or nowe wmpeunds descri bed herein together w th oneConBrmor/es3iss
pharmaceutical ly acceptable carriers,9excipients or diluents. 20l n another
aspect, provided herein are conpounds according to Fornula I/la/lb/lc for
use in nedicine. In another aspect, provided herein are conpounds accordi ng
to For nul iaclluﬂing/ractmiﬂamest arantis@eisrant déaterdvgnens theree¥ e taiphgrvaeuideadly

i nfl ammat or C d| seases conprising administering to a mamal in
need theraé’S%/ptg}g%Ffﬂt%‘ﬁE??’ StheSdBect | provided herein are conpounds accor di ng
to Formula I/la/lb/lc wherein various infl ammtor%/ and al | ergi c di seases
are asthma, rhIeuh‘sa%e&ﬂcéﬁdafquhIS(@)ns]\IH@@é@Hz)nr@mﬁlNH@O @steoarthritis, psoriatic
arthritis, psoriasis, pulnonary fibrosis, pulnonary inflamuation, acute
respiratory dist r sy dme, perodonti ti s, multiple sclerosis,

gingivitis, atkhgraselmds areHs Ve BN&] el Ntimal proliferation associated
with restenosis and 30i schem ¢ heart failure, stroke, renal disease or
tumours et ast appSenahfloi&is, ﬁ%@@%e@%@ﬁf‘omlﬁﬁﬁn&ﬁ%%ﬂfdeé %%W?ﬁér?ﬂs relates to
the therapeutically effective dose of a conmpound of Formula I/1a/lb/lc in
conbi nat i BRrmpcetionky aﬁpemleszdts apd mbannahelrt@pﬁuacacp'@@brﬂob/am@d tfes¢ treating

ngent s i riraeny, grocs e pdm e Fescher 62 hSsiam 10) skt D00 1T Bea 16 14
1) Anti-i ﬁfwanmtﬁfma@gﬁm %omgaﬁﬁéﬂsre%ﬂ{pﬁlsmgrth&@uﬁw&u@Ithe(ﬂ hefbblteds
nonsteroi dal anti-inflamatory agents piroxicam dicl of enac, pr opi oni ¢

aci ds, f esnantaemers, pysterzomeneenferalatioydl asomssrs, %@mﬁm@p@m@pm éollvathﬁ o tor s

e o S B B B8 (O SO T SRR B S,

i ntegrin aoteaslsicsiier awEdptioadieHicRided BMipieher s (special ly I CAM adenosi ne
2a agonists, (ii) leukotrienes LTCA/LTD4/LTE4/ LTB4- 1 nhibitors,

5- | i poxygenasefni dgWichivo@inferNfe PAERRHERICOMpAREAER Y cuhEs of I.F(ir.h])ulac?)< which

inhibitors (iv) other MW i nhibitors, (v) interleukin-I inhibitors, (vi)

corti cost @apinggidsyloan ae@sncallmhltﬂdmﬁmcﬁﬁvwmgchmmrdple 10anel onet asone,

becl onet asone, bet anet hasone, budesoni de, cicl esoni de, cl obetasol,

cl oti casone, c68)-3+€S)hdslomEhlaepheayhadfihyl] Iﬂlenyl(})dgdmxyﬁiae:tbyl@és(émme

ﬂi L | orsasone, di,p) 3%;}@&&@@&3(aiH}lyl)msmeam&@tmp@miq? 1);ha|boper edone,
ydrocortisone t re one sone r edni_car bat

predni sol one, Wﬂgiﬁ%o{% (gﬁh’i‘ﬁ%}i@bﬁ )gnf f }rﬁ’g‘fdé?@’)mﬁ'fhd fé%?ﬂ“"

rof | eponi de, G\A?él@%@tﬂaﬁsﬁ(@@)Zyl)@lra@@am@é%afﬁé@lﬂ’&slﬂ%ez)and phar maceutical | y

S | I e et L. 1o
xXa

fluticasone, m)’n’et asone, cle asone; 202)

Bet a-2goni st s, (28 ﬁe[(&)n{elnE(aB-[ainh]@mphenyd)salﬁm phmyﬂ}(hjadrexy)wm@bﬂﬂ(é-bxo-
i ncl ude, for elgaﬁpltdﬁzo CﬁtﬁuQB(4@Iye)bﬁfanaﬂclauide(@dmpcﬁmﬁbw aD:DI biltolterol,

et apr of er enol (S aHbUcoN 2 A< iedndaiony skt fbeay (rf’éffhf ﬂ%téﬁiﬁ@oxo-

f or not er ol , Bzﬁh‘?ﬁnﬁo Wﬁ%@é{)ml}b&talflylc@é@eﬂﬁm@l )or sol vates t her eof
one or nore 13 Rethhf-AF 4 0.
R I
conpounds descrlbe in, 705, 233; 3, 644, 353;

3,642, 896; 3, 705)-BLS)- & wg Mﬂﬁpro@h&ﬁtl)sﬁffélnylﬁh@@'l}(&3&0){51)11461]9){1]}644 0xo-
5,126, 375; 5, 243 391766120ﬁl&ﬂ?B@H}TyIﬁﬂﬁnéw(M:ﬁ(%&poﬁhd ot Vhypertensi ve agents,

o o i gl {(22%&81%0@ Rl peiieay awﬁmgrﬁgﬁ o sartan

| osartan, candeaeriaan-i(fHeyhbuianoic peldEpmanundNe Spr osartan (iii)13-
bl ockgy's, andz' Yy 1 hdr thyl]-4-(4-oxo0-
2012/014114PCT r’zﬁ‘%&?ﬁ%ﬁ? i lp@n M%Erﬁ) & é’g)me, ot Cexihm e,
cycl ospori ne, azat i'oprine a Fexa Tl - mpl Amat ory

corti cost er oi d&S)-AAAS)-(4-{[(4- Ethylphenyl)carbonyl]ammo}phenyl)(hydroxy)methyl]-4-(4-
0x0-1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 10);
(28)-2-[(S)-(4-{[(4-Chlorophenyl)carbonyl]Jamino } phenyl)(hydroxy)methyl]-4-(4-
35 oxo-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 11);



5) anti-infective agents (e.g., antibiotics, antivirals). Definitions 5The
followng definitions apply to terns, as used herein: The term

"al kyl " rwbenm/tieiia strai ght or branched fully saturat esCigBzoores3dsmn chain
which is optionally substituted by on® or nore halo atom and which has 1
to 20 carbon atonms unless otherw se specified. This termis exenplified by
groups such as nethyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
t-butyl, n-hex@S)-214¢0€d¥([(3.43Dichi sraplenyl)carb@iyi jafdinipheamst fiky drox)hethyék 4y | |

and the |ike. (Fheotg? mbealzcktaazdh 3(4H)ﬂy19taﬁa@ﬁd1aﬁa\(@an§cm@m ad);, refers to a

branched or un sat ed hy car bon group. c t Ieast
one doubl e bon@%ﬁ’ﬁ@gﬁg Yy L6aEPoBY ?@F’QEP%PI]H meﬁ’g 20
carbon atons. ®eahd sl3eléené(1’tﬂa1ﬂlée°’|ﬁ%1) @GFQI%@I@@OI@P 0."13)pr openyl and

i sopr gpenyl . 18-t G%h 98Kk tho hod m% i §lL4_g4.9r OUp
having 3 to 21%?1‘93 59&%5% Hf‘t ff)?h %g(é(%ig Egﬁ%§g Shd 64

optionally contain one or nor cycl I'c ring systems may
be a spiro, fL(QS)iZZQ(S)kHydﬂg;e)cMe{{(ﬂanqhmhenylﬂnbbnﬂl]dgig{MOm}&nplsmeﬂlgl]wdel by way
of exanpl e, cymoeneopbdnzommh@lwwﬂ)blﬁyzfd@mat%mpamlNxhewyl cycl oheptyl,

cycl ooctyl, cy enyI clohex nyI adamant
. 1] hept anyI 2@ ggé) )C?ﬁbp {anapa; eﬂyl%‘éié’é’awet@ﬁh“t(ﬁe li ke.
The tm aryl(”XOrb ér@n?@rlaﬁnéf(%y ‘QUt%I}%QW Wﬁ‘@}“ﬂr}&nl@)to 14 car bon
atons and up t@sﬁ @GRy %(éz 1) ﬁeql& Yarbh @fmno)
Representativ 84 (a gfoqlu ﬁf@ %b %ow ;5?" ted to,
phenyl , blphe ap h p enaﬁ hrene , azu

|ndanyl AryI > may al so conprise one or nore rings 25 Whl ch are not

fully aromati c(zapd [6yigalresy (9f{[(SUaahsY B &Yz S-VINGehey] laméene, 2, 3
di hydrsobenzof U}B}ﬂ:ﬁy%@th%l]?ét a- &&?Qrmﬁbﬁ@%m(hﬂb 9PEutan01c acidli€omBbimd

"heteroaryl” rgfefgy, to an aromatic system having from5 to 14 rrenbered
carbon atons and up to three rings, which may be fused or directly joined,

and cont ai ni ng26)- 6*&(&')1‘@ {G-Chlgh-dilspmpbenyd)eerbosy Bonima) phreos)N, 0 and S.
Exanpl es of hethgdoay)phetiyy|pdHd-a30el, B3 benzattianh-3 (4 yliHutanpic, acwﬁkmhgdund
i mdazolyl, pyNoeol%i, th| ophenyl, 1,2,3-triazolyl, 1,2, 4-

el P 3@%&@&%% B et
thienyl, i soxa%??‘]ﬂazmr Ybutappicragigh (Comporid Gr% L ndoI yl,

benzot hi azol yl 25519%59 lny 4- 111& carﬂ; 1&5{1@%@5 REHG UL (s T ef er s

to a non-aro 213 i ch” may be fused
spiro or brldge avi ng oms a a u to elgzh het er oat ons

sel ected from @,S) 0-[ éS)dlﬂro@{ér{@l&aoqfcafb@hghmym]gﬂenyh}rmgtheyﬂs‘t -6rexd-hellide
pi perZhSdidne],c rTDHidthﬂrllﬁ.ﬂlﬁ 3(@Hp9r)512tbmtﬁc 3¢1amum pebridide. 22)azol i di ne,

t et r ahydr of ur i ydro y azo

di hydr obenzof u&é% [@g‘b‘& ’(9[ é]ac‘ﬁ%%fﬂ ?H%G’(ﬁém &’é’ﬁr‘g% Eér 3ol i ne,
pyrrolidine, tﬁ’ézma3£ Dh@ancaﬁwfhﬁ%@pom 128 dr opyri di ne,

benzt hi azi ne, @gﬁ]g ?{24 D3 sd éngl S&.%l?] }%ﬁ@nﬂ)(ﬁ J}@%y)lnethyl] 4-
phenoxazi ne, a?yl &ﬁw hﬁ4 ‘gdkg 3

cycloalkylalk I erocycly aIkyI , refers
respedtively, ©6)- és{éﬂ)dﬂd«rwwdv[@Fmeth?lpheIQd)cwborlyl]drmmemiwyll)mbthgﬂefh@‘ linked
to the remai ndeto-bp 3t$mZmbaﬁLH(eHyylabL&ﬁk1cﬁ¢ k@l&l (O pEundDSd.DS)t er m " anmi no"

rerers Lo NSk denotes, fhe 35%%1 stk %%ﬁim Ay
fluorine, chl oﬁ”iohbz 3blPQ§1ﬁ?tﬁ‘é216r ﬂ&va@tanmca (Compayd

" hal ogeno- G - h}&ﬁ %m dﬁfx ¢yl 4
somyaioencs) EEIHNYG ‘%?‘190 i agg’% 3&53‘%”%/2“%??%%%’? Zfﬁotggr]]o

al koxy" refers to ’as 0 oxy g oup Exarrpl es of
such groups i n@Smde[(S)rHj’rdrumy(émé@hnxt&nylphem;d)tlaﬂmnyrﬂmhmmyphedybmumryt]n%(4aoxy
f 1 uor onet hoxy, oxd- P2 3-tenizbtridoih gy HpxhbutZndic acid €Chapyurettdo. 28); The
term “hydroxyl o o0 N QY FIub By carbos jamino} phenyl)(hydroxy)methyl]-4-(4-
oxo-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 29);
40 (28)-2-[(S)-(4-{[(2,6-Dimethoxyphenyl)carbonyl]amino } phenyl)(hydroxy)
methyl]-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 30);



25The term"thior' refers to the group -SH. The term "al kyl thiol"
refers to a thiol group when hydrogen is replaced by al kyl, for exanple,
met hyl t hiwQ 2etangktipi o, propylthio, t-butylthio, cycl oprepyhBhiiops3assd t he
i ke. The term "cyano” refers to as AN\T. The term "azido" refers to as
N=N=N. WO 2012/ 014114PCT/ 1B2011/ 053155 17 The term "| eavi ng group”
refers to groups that exhibit or potentially exhibit the properties of
being labile u@ﬁéﬂ-[(356{%Mﬁt’depémylcaxhdm}ﬂ)anﬁno]ahﬂtya}l(hyﬂroty)b@th)@]-%é«hdkd)—y
separ at ed from 2nticned i tntazpr @(dm@t}&)bumderc adﬁlf(mﬁq;ooﬂdmﬁlot 3pps. Exarrpl es of

Tatidien EES@éﬂégf@e%ycB ‘gg-t%%r%-- ef?lﬁmﬁwﬁ%lé g&‘r‘%xy |
radical s, and PhaYDimeshyl]-4- 'OX“F %@ﬁmowé@tfi) 36‘9553014 Q@RRoUDg

moi etives that PPeidnt cheni cal reactl on at a Iocatl on of a nolecul e
intended to be 'S‘?bt[ JS%;’;(Q &J}S cﬂ?&lipﬁohﬁﬁﬁ He e)n%ét -4

| | unl .
REIENGESon s S b U e

groups, such a
are found in TQ%- 26&(&)eHedmnyl[4l(q [P(tﬁﬂ%ro%tt@,l)pham}ceﬂbnyleaﬁm@;ﬁ&nylr} Organi c
Synt hesis", 2"mEthyl}- Mhaxcwttzeyba&@trﬁanﬁs(4mW1)t€@fakmcMcM (cBh@oammbem)of t he

carboxyl i ¢ protecting groups. am no protecting groups ydroxy protecting
groups’ enpl oyeé%a (ﬁdg {d63.3-Dimpthoxwheay] a&@“ﬁ’ﬂ@“ﬁé’r}l’%’tﬂ)@é’dm"y

noi et i es/ noi et Pedyd-6-exable b@zeewmnﬁ( beutgnmse@fdéﬁ@mpe%tNer%S)and can

b d wt d
descri bed her e@‘@%atﬁi;;(“é;ﬁ%f‘m% %995 ﬂv@ e s
occur as di ast reome’r’s eglém{:lo SN 3?1 %%(l % n

conf or mer s/ r ot @24 (S)AUH{ (Si,li}Duttﬁ@mphergl)f:ﬂbm&ylpzimhdﬂ}qﬁen}dy(l’fpdmmn)meﬂt}e -4-

i ncl uted her ei @-oxeath, 3tz O@idLIAL G4 FRYDBR A adl@ (OO mboEdNOr3 7%
configuration. % rlg%gh t he specific conmpounds exenplified in this
application rragr - Prliﬂ epwt)eﬁracpnyé}ae%&gvﬁem%%xdreaameatxﬂat| on,
conpounds 20haffr¢ep- e2t3h@n2@ﬂﬁlelmt§é6€) vebwerrieadd hompoyndayo. é@ gi ven chiral
center or m xt e uti cal l
accept abl e sal Sﬁé ;?%:4 @b?ﬂl? 4%\@6&‘ ﬂ%gbonr?’ ] amlgdﬁﬁﬁfwm ;n%ﬁl? ? 4 Y
carboxylic aci lﬁﬂf}%g ‘F%ﬁ‘éor‘%% §§ ?mgclfn I'ng 't corrpound W th
appr o i at e baezés42q(@rl@ydrdey(aqtrzememadym@nﬂmmqamumr}pbaiyl)metlﬁxramJes

250f such basesxal @ 3abdsabirianmt Rh HityDb@¥h e atid ¢CEboghdINb amgl um hydr oxi de,
sodi um hydr oxi {ie and |Iithium hydroxide; al kaline earth petal hydroxides

such as nagnesiain? r%‘xi(@@clawytcaﬂtqnedﬁm drRhenyls (hydpxypagthylia(ds@iors of
organi ¢ bases k@éhb%lgo trjezim (4 FArygbutaneic agub(ﬁ]ommend Bloh4hsl ami ne, chol i ne

and the I|ke Eﬁto? il g}n%o H )I A |4J salts
SORCRIER. e e U
yaso’form Cl %/”frrea?ln the sai d
conpounds w t h(2shar[®e@w](4Difluaopiany bbdrboroil paline phady ) (hadrgay)inetigtj-4ls
e.g., hydrohal (4des- 15Qghbei‘t%othfﬁﬁh@(m{)’lsrl)ﬂtﬁandwQéngC@mi)@iﬁ]dIhl(ydn gi odi de; ot her
m neral acids and their corres&ondl n WO 2012/ 4PCT/ 182011/ 053155 18

salts such as SN phdteHydioxyldr€[4-gridapiemethoxginhenyligbonyligmingiphenyl]
nono- ar yl sul ph@ﬁﬁwb}s4 (%‘Qé@rla-’s-” é@rrmtreazguwﬁﬂwélbetan@@l@@d@ogmosh@hlat #and

benzefig sul pho (gpﬁ 8’}0 9 :ganl c aci ds and their corresponding salts
such as acet at rlﬂﬁ meth ) succ t'rt} fal ey 8L ¢s 3 The salt
fornms differ f Re. 88¥|} ?@er arn p’nysmal
properties suc ’!%‘gléll' utaB?}P ai’ %pf’%n herwi se equi val ent for

the purpose of (zsi)uzsr(sg qfa- pmc)ro4(mﬂumﬁnétﬁrlrpheaﬂwamﬁa@mahﬁm)l y acceptable

sol vates” refepenbQsQ dﬁ@ fiéth I4b(4V@<toef 2@'beﬁzotr19ﬁgf3@ﬁﬁ}l Bltanoic acid
phar euti cal O’orﬁﬁtﬁt‘ﬁp 6): so vents, for exanple, solvates with ethanol,
vate

and the |iKke. s’are al so enconpassed within the scope of the
di scl osure. Fu2SHhar[t®r@;{[Sobblood-26hdifluorpphaiyl carbofiyd tamsiné iphenyd yippdnors)
descri bed her emathybyd-6osd-123- Hﬁzpﬁiaym}(pﬁsrybhntaamc audt(CameourtdIénd@d to be

included in th f thed ur e. rm

| udes al | HORHE ?’ {i‘g( ppr h BY
:jggclrjl gZdaher el%ghi d4 &0t %nqoﬁﬁzﬁbgglgpﬁb @nB’r"é@ BnZ?éﬂT
t er m 4phar macewshoql ;j{&?:ﬁltlﬁﬂu&oﬁl%n& &4rBonyl furdifd ﬁ@tgd)(hwrbaa@hté@lﬁjl
hon-toxic, (4-608R1 b 38 1a§1‘ﬁn§(4ﬁ))kl) QHoib 519'(@0 *)l)l!ﬂﬁero dghuent,

encapsulatlng naterlai or formulatio auxi |ary of any type. The
term "pharmaceuti cally acceptabl e" neans approved by the regulatory agency
of the federal or a state governnent or listed in the U S. Pharnmacopoeia or
ot her general ly recogni zed pharmacopoeia for use in aninmals, and nore
particularly in humans. Exanples of inflammatory conditions and aut oi nmune
di sorders in which the 20 conmpounds of the invention have potentially



tenosynovitic, fibronyalgic syndrome and other inflammtory conditions
associated with WD 2012/ 014114PCT/ 1B2011/ 053155 19 |i ganentous sprain and
regi onal wooida4akel etal strain, inflammatory di sorder ®CofiB2the053155
gastrointestinal tract, e.g., ulcerati2ve colitis, diverticulitis, Crohn's
di sease, inflammatory bowel diseases, irritable bowel syndronme and
gastritis, multiple sclerosis, system c |lupus erythematosus, scleroderns,
aut oi mmune exo@S)-2€BtH[(2a8+Dofluorovdemethg phbia pesbehy I asino Hlieaphthgdroxtyynor
anlgl ogenesi s amdthyftact-asd-$,2, %Bdiﬁ@ﬂhakmd(mﬂ% -Rob@andit BETECOmpb el I:% e I
col on, rectum y ova st omac ter pancr ea i ver, oral,
I aryngeal and ggggt%@ﬁh (2@1 -ElHeres (té'é]lh‘f’f-?‘%ﬁwlm% r“@rt{oélﬁ emy Pcl’gg’gépodont al
di sease, neur odegEFEIBEthYIE4dfssass?, 37&1621%1'1%?“3@41@%%1&%@01%‘1(

di seask, epi | elﬁgyﬂ)rruscl e degener ation, | ngw naI hernia, retinal

degenerati on, %%?EIESRC{J é?% g&eljog étmﬁhflﬁjoxt}?r ni a,
10 I f I , [ .

os?ggpg'z r |02I sa atfetn Q §iaz Hbé({d' é’yg’fliaﬂﬂlc a§1dl o rgﬁlss sepsi s,

endot oxeni a, t(@gp-(z Q‘I)G(Gk{[@M&@E@myl)ddﬂ%hﬂjl]&rﬁﬁlb$phdﬁ$l)@iydtd’xtyﬁh&hqu449(14 and

cryptogeni ¢ or @ani 2i3MenR aidrRNB@H) RapuihbRlacEToRPohd NoSyPE em ¢ cachexi a,
cachexi a secondary to infection or 'malignancy, cachexia secondarx(

acqui ¥d i mun@Si, f[(%rIéYfE9X§é(§}T{(ﬂﬁ40WEthPNI§)S§1yl)3@ﬁWHWO}Pb?j?)’é)sr}ﬁthyl
| ei shmani asi s, 0>L0yh;§ Sdbenaa sreqzit S Dmblbutanniepkid (CogpoghdMer dhoscl er osi s,

renal f|br05|s 1 riLgsis,
e
di seases of the’ B0 gl HiangQic agid: PB)QP% uI cers, psoriasis,
eczema, Systeni28)RagsyHytidky| N@SﬁluihakylﬂﬁﬁB)W)pl@enyI]hfeﬂ@}osl(s ~0x0-1,2,3-

at herpscl er 0si Benzb@RERAMBISHSv1)b@RESIE HSHPQoinPbdNo Heaque cal ci fication,
myocarditis, aneurysm st roz 40[“ nonary hypertension, |eft 20ventri cuI ar

renodel i ng and28earl(S)f[4i(Bsdorot ﬂupqoph%@x eed](Bydaxpynetiidkd- (40P ed in
the art that réﬂér@m@@tmﬁétreﬁﬁbﬂﬂ’llbn@abmmd (Eompadsd No. phophyl axi s as wel |

as the treatme 42 AR FAHRRS pheny ! SRR HRHIN U el gz ed

h e kgl ST Aphenyljy &? BT
o(ragr;glnlncnzgnt ﬁe%% OFéaIﬁI} ?@?ﬁ{%bﬁtaﬁf’%@f) %} PUR BO- PR3 1y skilled in art
of this 25i nvemar[(S)L[m (actdﬂbllo@llﬂubﬂ&@h@foﬁﬂiﬁls&ﬁ](ﬁﬁﬁ@ky)hfbdlyll]%-(ﬂ-lﬁxﬁay enabl e

the synthesis pp 3tmz§m9fu@@\31)qll)bh{faﬁoiara@§ﬁ@oni UM NoOs9); However, these may
not be the onl npounds descrlbed in the |nvent|on may

be synt hesi zedéSP:'@r[(@e[ﬂ (4tm@OTOEhQUQHX)Ph9fWﬂWéIqr@X3§ letstpxtrdd-her ei n may
be perforned |b|erabtr@zma?z(éH§efab@tnn@s agid (CpnppundoNe. /i sh t he desired

conmpounds. 30T, n@% P §O||OWI ng
ST e A

| Accordingly, (ztsf)e [mn[pqar@hlsﬁopﬁmdsry)paexhﬁ](hyd}ekye)hmt}mps-(de&onwear| ier, X

i's 0 or S analzaﬁam ﬂAHMl)Butaﬁ'&K&i&dgl@édi dmy@up hal ogeno- C1- C6 al kyl
or hal ogeno- C1- 5 al kox Zis reac a conpound of

Formula |11 to(%bw?e[(%) [édﬁrﬂt}ﬂ@pb@rnqu}nhemd (hxdrommﬂmlhéﬁ‘*woéaﬂt?s?’w th a
conpound of Fobenzbtiavint HRED-sDhiteneis addf(Camgowst Nped3); L and Ware 0 or S

For mit Vi pa %% Qe ‘yﬂh?ﬁ&’%ﬂ gmhé{hf Vﬁ%ﬁéﬁ - 2 oes
hydrol ysis to gr&T Toﬁé an%lfaf-*é ’ch then further

under goes oxi dmaqmqwmw&mmmﬂnp&@g(Hydk@(y‘){hbﬂhyl]Ha(4ho>&> (Wen X is

0): The conpoupsh&{riakRit tdREIE LEIA]E o] N8I 65)t 0 give a conpound of
Formula I X. WD 2012/ 014114 / 1B2011/ 0531
(2S5)-2-[(S)-[4-(2-Chloro-4- ﬂuorophenoxy)pheny]](hydroxy)methy],]-4-(4-oxo-

35 1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 66);
(25)-2-{(S)-Hydroxy[4-(3-methoxyphenoxy)phenyl Jmethyl }-4-(4-o0xo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 67);
(25)-2-[(S)-[4-(2-Chloro-4-methoxyphenoxy)phenyl] (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 68);




The reaction of a conpound of Forrmula Il with a conpound of Forrmula Il to
give a conpound of Formula IV can be carried out in the presence of a base,
for exanpwe,2oratiangi um car bonat e, cesi um car bonat e, sodiPUmIBZEG1/633@550r

pot assi um acetate in a solvent, for elanple, dinethylformm de,
acetonitrile, toluene, tetrahydrofuran, acetone, dioxane, 5or m xture(s)

t her eof . The asymmetric al dol addition of a conpound of Fornmula IV

wi th a conmpoun@SpR-[60t[AyL 4-Niftuoraphueoxy)mhenpldiydroaf )nkshytiid o 4\ixoelg? 3 be
carried out bybaeotiaaint{gH)-hbbeandiatdd (@ompoird Haia9n t et rachl ori de, di butyl

boron triflate Lal oron chl ori or tin(ll) triflate, .in the presence
of a base, forczgg'%mégfl{?'é‘?rp' 7 ‘&"&Zﬁ@%?%éﬂ]e&ﬁ]i]ebé(droi‘@dmetﬁyl]""(‘l'oxo'p
di i sopr opyl et hiParieHa0 tigzins E( H@}‘Oll‘il-aé‘_tdl{wmpﬁéﬁl‘i‘ bend);

et anet hyl bt ope e e A

di chl or onet hang’i’g?&gﬂ %ﬁ?fpg?é(?@??%uﬁﬁ&chsgﬂgoyﬁgﬁ%ﬁgay brri)ound of Formul a
VI (Path A wh@®)-X-[(D-[$(3 HeDimeatly phanorpeiHildowphéiod Jty doxg)metat]-b€4-0x0+ i ed
out w t h hydr of2s-ipevoexiam-3@d)iyl bhiavoic hbidydoarpoded Non72)he presence of a

| , f | ) f . , i f.
O dag ] on of Ségg@ﬁﬂ#té%%@%ﬁ%?%e%wﬁﬁgﬁﬁéree&&y@h}?{qEq&%&%%tbtyﬁ%@ﬁw Vil
can car ri edl-odtPsREe HiagH-Sdo1yDbHEnaigeatd (Cogmorndigl &) neta chl oro
perbenzoi ¢ aci @s)-04e0q 494 - Y B RABRNRRY R3S rophfnyd] (BRIrY 8N netHyP-4-£X B8R €,

chloroform di r } [ ; t ht gr omét'hane, or
m xt ure(s) thef’g’gfm6 m&yé@;{) sl g{ag?‘%%%@o(?ﬁglﬁhg %ﬁsl:%gfml a VI (Path B,

when X is 0) t@Sy2y6S)d3ddnpotic-metheayphehaxy)phangt (Hydraaymetbyl | dufd-oxe-a
similar way asl,2f3ebenya tridzits3 @iyl barpoieadidaiCorponnd NoVIS)t o gi ve a conpound
of Fo la VI.I. The conpound of Fqrpula X1 c¢an he prepared pélufollowi ng
schen® | | MelgigFacatcs g oners and diasisroomess PeFeospr sphggmaceuticallis o o i ng| y,
t he conpoaedpiable 58I tRetdfV (Wherein O, L, Wand Rx are as defined earlier)
undergoes al dol addition with a conpound of Fornula X (wherein G can be
nitro or C(0) i g 1 Wi . can be
reduced to gi \%bagllaﬁ%%%%gtdg%xﬁfgrh%éﬁg%({bﬂaﬁvﬁgggﬁk%l cszlithdﬂgggg%lﬁggor

COOH) . 5Ahdmbewtadlly effectof amonatsd vne oofmofearompoands desc@bedddrepon ggetfer For nmul a
V to give 3 conFound f Formulag XI can be carried.out in a simlar way as
the al dol WHBGRT PoROBPHapacyBeally asrentale Ao XGRS Ok YHs8tnd of Formula v
to give a compound of Formula_ VI. Reduction of a conpound of Fornmula Xl to
gi ve ¥ conpountt apthes aspgFtapiavided dgreimans soppprndsdcerrdingit fognga dila/Hlce

reduci ng S, .exanpl e, pal |l adi um carbon/ hydrogen, Raney

ni ckel / hy%?ggéél?\l,m%ﬁéfl?num hydrogen or m xture thereof in a solvent, for

exanpl e, tetrahydrqgfuran, neth | , .et hanol opangl., .i sopr 0 or

m Xt ures therefc}'ﬁf/an?ﬁﬁgr 8%’&{3%8??&“%&&%?&%%0%9%‘%@ aﬁ?ﬁrﬁngé%ﬁo%elag?@%gjr%d by

f ol I owi ngfobakeiiBreating or pref&fRpdaRdis)infldnBate S HRa WNekoRidideadesvb@paidihg (When Gl
is am no) can react through two pat hways. Pat h C. Conpound of Forrmula Xl
coupl es wAdmRingtermgie ampnynaldp epf.] (wherein 5 Rk and z are as defined
earlier) to give a conpound of Fornula XV, which then undergoes hydrolysis
to gi2ke a conpouandthef afpectiptayidéd heRat are DomBonmdsuacdordingfo Farmula Xila/Thdlsupl es

wi th a conpound of Fornula XVI (wherein Xis a_.leavin r.qup, f.or |l e
nal ogen aRBCRR Yoy R Rt Ale liases ale e, heipetiid Hun L CHATT ©
earlier) fniflk\RteBa@RROPRAiAAE aftHitTR! bsorri¥iks! pulBhérd) fithesis, paresaey hydrol ysi s
to 10 give a conpound of Formula XVIT1. The coupling of a compound of

For mul a Xinflagimation, asgrepesmutay dstesadyadidnel perodepitits, mubiphpsslmiesisf  For mul a

XIV (Path_.C). can_be carried,out with .a suitable base. for. | e,

ot ass; uneaPBinaPEosQbiand Se diaputhed P ot ot Mg R seng

am ne30  Werkkdie hedré talidRCHA IR E5hdl B5chiSor Rithodt fetdsfasishe presence of sol vents
| i ke acetonitrile, dinethylformam de, toluene, tetrahydrofuran, acetone or

di oxane, etc. Inyetandtelra3pys the BJCS&REMH?&] féﬁatcl,:sotbrﬁ_llnli theribMutlallg eMeetive
ou e

conpound of Fornula XV can be carrie inasimlar way as th

hydr ol ysi éosgfof e sappowl of Formutallla/IMic incogibiratignsvidoensoumaoreof Fherul a VI | .
therapeutic agents used for treating various inflammatory and allergic diseases. Examples

of such therapeutic agents include, but are not limited to:



The coupling of conmpound of Fornmula XII with a conpound of Formula XVI to
give a conpound of Formula XVIlI (Path D) can be carried out with a base,
for exanpwe,2otwiietihyl am ne (TEA), N-nethyl -norpholine (REWIB2011/053155

N, N- di et hyl am nopyri di ne (DVAP) or N4N-dii sopropyl ethylam ne (DI PEA) in a
solvent, for exanple, 10dichl oronethane, tetrahydrofuran,

di met hyl f or mam de, di oxane, acetonitrile or acetone. Hydr ol ysi s of
conpound of Fot)mAmj m\ﬂlaimrtanorgiagmta expeproenal w@fcomarentiblai)uth bs t@ntebedaar ri ed

out in a simlar sthehdronS|s of ¢ ound of For nyl to give a
conpound of For nﬁf“a\'l qMMEQEY %ﬁ?ﬂﬁdﬁ’ﬁ’&lc&m ﬁ@? 3, WPIOQMC% g?ﬁ‘ﬁ‘ﬁ‘@%l zed by
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20 2) Beta-agonists, experimental or commercial (i) suitable B2-agonists include, for

example, one or more of albuterol, salbutamol, biltolterol, pirbuterol,
levosalbutamol, tulobuterol, terbutaline, bambuterol, metaproterenol, fenoterol,
salmeterol, carmoterol, arformoterol, formoterol, and their pharmaceutically
acceptable salts or solvates thereof one or more p2- agonists may be chosen

25 from those in the art or subsequently discovered. (ii) The B2-agonists may
include one or more compounds described in, for example, U.S. Patent Nos.
3,705,233, 3,644,353, 3,642,896; 3,700,681; 4,579,985; 3,994,974; 3,937,838,
4,419,364; 5,126,375; 5,243,076; 4,992,474; and 4,011,258;

3) antihypertensive agents, (i) ACE inhibitors, e.g., enalapril, lisinopril, valsartan,
30 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;
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4) immunosuppressive agents, for example, cyclosporine, azathioprine and

methotrexate, anti-inflammatory corticosteroids; and
5) anti-infective agents (e.g., antibiotics, antivirals).
Definitions
The following definitions apply to terms, as used herein:

The term “alkyl” refers to a straight or branched fully saturated hydrocarbon chain
which is optionally substituted by one or more halo atom, and which has 1 to 20 carbon
atoms unless otherwise specified. This term is exemplified by groups such as methyl,
ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, t-butyl, n-hexyl, n-decyl, n-tetradecyl,
trifluoromethyl, chloroethyl, and the like.

The term “alkenyl”, unless otherwise specified, refers to a branched or unbranched
unsaturated hydrocarbon group containing at least one double bond with cis or trans
geometry and preferably having 2 to 20 carbon atoms. Examples of alkenyl group include

ethenyl, 2-propenyl and isopropenyl.

The term “cycloalkyl” refers to a non aromatic cyclic group having 3 to 20 ring
carbon atoms and form one to three rings and may optionally contain one or more olefinic
bonds. Polycyclic ring systems may be a spiro, fused or bridged arrangement. Cycloalkyl
groups include, by way of example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, cyclopentenyl, cyclohexenyl, adamantyl, bicyclo[2.2.1]heptanyl,
bicyclo[2.2.2]octane, tricycle[3.3.].1]decane, and the like.

The term “aryl” refers to an aromatic system having from 6 to 14 carbon atoms and
up to three rings which may be fused or directly joined. Representative examples of such
aryl group include, but are not limited to, phenyl, biphenyl, naphthyl, phenanthrene,
anthracenyl, azulenyl, and indanyl. Aryl group may also comprise one or more rings
which are not fully aromatic and examples of such system are indane, indene, 2, 3

dihydrobenzofuran and 1,2,3,4-tetrahydronaphthalene

The term “heteroaryl” refers to an aromatic system having from 5 to 14 membered
carbon atoms and up to three rings, which may be fused or directly joined, and containing
from one to eight heteroatoms selected from N, O and S. Examples of heteroaryl groups

are pyridinyl, quinolinyl, oxazolyl, imidazolyl, pyrrolyl, thiophenyl, 1,2,3-triazolyl, 1,2,4-
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triazolyl, tetrazolyl, thiazolyl, oxadiazolyl, benzoimidazolyl, thiadiazolyl, pyridazinyl,
pyrazinyl, thienyl, isoxazolyl, triazinyl, furanyl, benzofuranyl, indolyl, benzothiazolyl,

benzoxazolyl, and the like.

The term “heterocyclyl” refers to a non-aromatic monocyclic or polycyclic ring
system, which may be fused spiro or bridged, having 3 to 12 ring atoms and up to eight
heteroatoms selected from N, O and S. Examples of heterocyclyl ring systems include
piperidine,‘ morpholine, piperazine, isoquinoline, oxazolidine, tetrahydrofuran,
dihydrofuran, dihydropyridine, dihydroisoxazole, dihydrobenzofuran, azabicyclohexane,
dihydroindole, tetrahydroquinoline, pyrrolidine, azepine, azetidine, aziridine,
tetrahydropyridine, benzthiazine, benzoxazinyl, isoindoline, azabicycle[3./.0Thexyl,

phenoxazine, tetrahydropyran, 1,4-dioxane, and the like.

The terms “cycloalkylalkyl”, “arylalkyl”, “heteroarylalkyl”, “heterocyclylalkyl”,
refers respectively, to cycloalkyl, aryl, heteroaryl or heterocyclyl group linked to the

remainder of the molecule via an alkyl group.
The term “amino ” refers to -NHo,.

The term “alkoxy” denotes the group O-alkyl, wherein alkyl is the same as defined

above.
The term “halogen” or “halo” refers to fluorine, chlorine, bromine or iodine.

The term “halogeno-C;-Csalkyl” refers to C;-Cg alkyl of which one or more
hydrogen(s) is/are replaced by halogen.

The term “halogeno C;-Cs alkoxy” refers to as halogen atom bonded to Ci-Cs
alkoxy group. Examples of such groups include trifluoromethoxy, trichloromethoxy,

difluoromethoxy, fluoromethoxy, 2,2,2-trifluoroethoxy, 2-bromoethoxy etc.
The term “hAydroxyl” or “hydroxy” refers to —OH.
The term “thiol” refers to the group —SH.

The term “alkylthiol” refers to a thiol group when hydrogen is replaced by alkyl,
for example, methylthio, ethylthio, propylthio, t-butylthio, cyclopropylthio, and the like.

The term “cyano” refers to as C=N.

The term “azido” refers to as N=N=N.
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The term “leaving group” refers to groups that exhibit or potentially exhibit the
properties of being labile under the synthetic conditions and also of being readily
separated from synthetic products under defined conditions. Examples of leaving groups
include, but are not limited to, halogen (e.g., F, Cl, Br, I), triflates, tosylate, mesylates,

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

The term “protecting groups” refers to moieties that prevent chemical reaction at a
location of a molecule intended to be left unaffected during chemical modification of such
molecule. Unless otherwise specified, protecting groups may be used on groups, such as
hydroxy, amino, or carboxy. Examples of protecting groups are found in T.W. Greene and
P.G.M. Wauts, “Protective Groups in Organic Synthesis”, 2" Ed., John Wiley and Sons,
New York, N.Y. The species of the carboxylic protecting groups, amino protecting groups
or hydroxy protecting groups employed are not critical, as long as the derivatised
moieties/moiety are/is stable to conditions of subsequent reactions and can be removed

without disrupting the remainder of the molecule.

Compounds described herein can contain one or more asymmetric carbon atoms
and thus occur as diastereomers. These compounds can also exist as conformers/rotamers.
All such isomeric forms of these compounds are included herein. Each stereogenic carbon
may be of the R or S configuration. Although the specific compounds exemplified in this
application may be depicted in a particular stereochemical configuration, compounds
having either the opposite stereochemistry at any given chiral center or mixtures thereof

are envisioned.

The term “pharmaceutically acceptable salts” forming part of this invention
includes the salts of carboxylic acid moiety, which may be prepared by reacting the
compound with appropriate base to provide corresponding base addition salts. Examples
of such bases are alkali metal hydroxide including potassium hydroxide, sodium
hydroxide and lithium hydroxide; alkaline earth metal hydroxides such as magnesium
hydroxide and calcium hydroxide. Further, the salts of organic bases such as lysine,
arginine, guanidine, ethanolamine, choline and the like; inorganic bases e.g., ammonium
or substituted ammonium salts are also included. Wherever appropriate, compounds of
the present invention may also form the acid addition salts by treating the said compounds
with pharmaceutically acceptable organic and inorganic acids, e.g., hydrohalides such as

hydrochloride, hydrobromide, hydroiodide; other mineral acids and their corresponding
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salts such as sulphate, nitrate, phosphate, etc.; and alkyl and mono-arylsulphonates, such
as ethane sulphonate, toluene sulphonate and benzene sulphonate; and other organic acids
and their corresponding salts such as acetate, tartarate, maleate, succinate, citrate, etc. The
salt forms differ from the compound described herein in certain physical properties such as

solubility, but the salts are otherwise equivalent for the purpose of this invention.

The term “pharmaceutically acceptable solvates™ refers to solvates with water (i.e.,
hydrates) or pharmaceutically acceptable solvents, for example, solvates with ethanol, and
the like. Such solvates are also encompassed within the scope of the disclosure.
Furthermore, some of the crystalline forms for compounds described herein may exist as

polymorphs and as such are intended to be included in the scope of the disclosure.

The term “polymorphs” includes all crystalline forms as well as amorphous forms

for compounds described herein and as such are included in the present invention.

The term “pharmaceutically acceptable carriers” is intended to include non-toxic,
inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation

auxiliary of any type.

The term “pharmaceutically acceptable” means approved by the regulatory agency
of the federal or a state government or listed in the U.S. Pharmacopoeia or other generally

recognized pharmacopoeia for use in animals, and more particularly in humans.

Examples of inflammatory conditions and autoimmune disorders in which the
compounds of the invention have potentially beneficial effects in treatment methods may
include, but are not limited to diseases of the respiratory tract such as asthma (including
allergen-induced asthmatic reactions), cystic fibrosis, bronchitis (including chronic
bronchitis), chronic obstructive pulmonary disease (COPD), adult respiratory distress
syndrome (ARDS), chronic pulmonary inflammation, rhinitis and upper respiratory tract
inflammatory disorders (URID), ventilator induced lung injury, silicosis, pulmonary
sarcoidosis, idiopathic pulmonary fibrosis, bronchopulmonary dysplasia, arthritis, e.g.,
rheumatoid arthritis, osteoarthritis, infectious arthritis, psoriatic arthritis, traumatic
arthritis, rubella arthritis, Reiter’s syndrome, gouty arthritis and prosthetic joint failure,
gout, acute synovitis, spondylitis and non-articular inflammatory conditions, e.g.,
herniated/ruptured/prolapsed intervertebral disk syndrome, bursitis, tendonitis,

tenosynovitic, fibromyalgic syndrome and other inflammatory conditions associated with
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ligamentous sprain and regional musculoskeletal strain, inflammatory disorders of the
gastrointestinal tract, e.g., ulcerative colitis, diverticulitis, Crohn’s disease, inflammatory
bowel diseases, irritable bowel syndrome and gastritis, multiple sclerosis, systemic lupus
erythematosus, scleroderma, autoimmune exocrinopathy, autoimmune encephalomyelitis,
diabetes, tumor angiogenesis and metastasis, cancer including carcinoma of the breast,
colon, rectum, lung, kidney, ovary, stomach, uterus, pancreas, liver, oral, laryngeal and
prostate, melanoma, acute and chronic leukemia, periodontal disease, neurodegenerative
disease, Alzheimer’s disease, Parkinson’s disease, epilepsy, muscle degeneration, inguinal
hernia, retinal degeneration, diabetic retinopathy, macular degeneration, inguinal hernia,
ocular inflammation, bone resorption diseases, osteoporosis, osteopetrosis, graft vs. host
reaction, allograft rejections, sepsis, endotoxemia, toxic shock syndrome, tuberculosis,
usual interstitial and cryptogenic organizing pneumonia, bacterial meningitis, systemic
cachexia, cachexia secondary to infection or malignancy, cachexia secondary to acquired
immune deficiency syndrome (AIDS), malaria, leprosy, leishmaniasis, Lyme disease,
glomerulonephritis, glomerulosclerosis, renal fibrosis, liver fibrosis, pancrealitis, hepatitis,
endometriosis, pain, e.g., that associated with inflammation and/or trauma, inflammatory
diseases of the skin, e.g., dermatitis, dermatosis, skin ulcers, psoriasis, eczema, systemic
vasculitis, vascular dementia, thrombosis, atherosclerosis, restenosis, reperfusion injury,
plaque calcification, myocarditis, aneurysm, stroke, pulmonary hypertension, left
ventricular remodeling and heart failure. It will be appreciated by those skilled in the art
that reference herein to treatment extends to prophylaxis as well as the treatment of

established conditions.

Compounds disclosed herein may be prepared, for example, by techniques well
known in the organic synthesis and familiar to a practitioner ordinarily skilled in art of this
invention. In addition, the processes described herein may enable the synthesis of the
compounds of the present invention. However, these may not be the only means by which
the compounds described in the invention may be synthesized. Further, the various
synthetic steps described herein may be performed in alternate sequences in order to

furnish the desired compounds.

The compounds of the said invention can be prepared following any of the below

Schemes.
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The compounds of Formulae VII, VIIT and IX can be prepared by following Scheme I.

Scheme |
7 o]
XH o | L
Ry, + —_— V J(
F oW
(Rk)z X + \\.'\\/
Formuia Il F lalll R’\‘\\
ormuia Formula IV Formula V
HO
Path A (when Xis §)  Rx, "
HO ] >§
————eeeee——
(Rk)z W L e
Formula VIl Formula VI
\ Path B (when X is O)

O=wn=0

HQ HO
Vet o o s
: D
) D
e (Ry);

Formula VIl
Formula IX

Accordingly, the compound of Formula IT (wherein is as defined earlier, X is
O or S and Ry is H, halo, alkyl, alkoxy, cyano, halogeno-C;-Cs alkyl or halogeno-C;-Cs

5 alkoxy and z is 0-4) can react with a compound of Formula III to give a compound of

Formula IV, which then reacts with a compound of Formula V (wherein @ is as
defined earlier, L and W are O or S respectively and Ry is alkyl, aryl or aralkyl ) to give a

compound of Formula VI.

Path A (When X is S): The compound of Formula VI undergoes hydrolysis to give a
10 compound of Formula VII, which then further undergoes oxidation to give a compound of

Formula V111,

Path B (When X is O): The compound of Formula VI undergoes hydrolysis to give a

compound of Formula IX.
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The reaction of a compound of Formula IT with a compound of Formula III to give
a compound of Formula IV can be carried out in the presence of a base, for example,
potassium carbonate, cesium carbonate, sodium acetate or potassium acetate in a solvent,
for example, dimethylformamide, acetonitrile, toluene, tetrahydrofuran, acetone, dioxane,

or mixture(s) thereof.

The asymmetric aldol addition of a compound of Formula IV with a compound of
Formula V to give a compound of Formula VI can be carried out by generating the
enolates with titanium tetrachloride, dibutyl boron triflate, dialkyl boron chloride or tin(II)
triflate, in the presence of a base, for example, tetramethylethylenediamine,
diisopropylethylamine, tributylamine, N-ethylpiperidine, 1,4-diazabicyclo[2.2.2]octane,
1,8-diazabicyclo[5.4.0Jundec-7-ene, tetramethylpropylenediamine or (-) sparteine, in a

solvent, for example, dichloromethane or diethyl ether.

Hydrolysis of a compound of Formula VI (Path A, when X is S) to give a
compound of Formula VII can be carried out with hydrogen peroxide and lithium
hydroxide, in the presence of a solvent, for example, tetrahydrofuran, water, or mixture(s)

thereof.

Oxidation of a compound of Formula VII to give a compound of Formula VIII can
be carried out with an oxidizing agent, for example, meta chloro perbenzoic acid, oxone or
hydrogen peroxide, in a solvent, for example, chloroform, dichoromethane, methanol,

water, tetrachloromethane, or mixture(s) thereof.

Hydrolysis of a compound of Formula VI (Path B, when X is O) to give a
compound of Formula IX can be carried out in a similar way as the hydrolysis of
compound of Formula VI to give a compound of Formula VIIL.

The compound of Formula XII can be prepared by following Scheme II.

Scheme Il

OH

- Oy
RX Formula X
0 —_—
Formula V

e d W Ry

Formula Xl Formula XII
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Accordingly, the compound of Formula V (wherein @, L., W and R, are as
defined earlier) undergoes aldol addition with a compound of Formula X (wherein G can
be nitro or C(O)O-benzyl) to give a compound of Formula X1, which then can be reduced

to give a compound of Formula XII (wherein G can be amino or COOH).

5 Aldol addition of a compound of Formula X to a compound of Formula V to give a
compound of Formula XI can be carried out in a similar way as the aldol addition of a

compound of Formula IV with a compound of Formula V to give a compound of Formula
VL

Reduction of a compound of Formula XI to give a compound of Formula XII can
10 be carried out with one or more reducing agents, for example, palladium-carbon/hydrogen,
Raney nickel/hydrogen, platinum/hydrogen or mixture thereof in a solvent, for example,

tetrahydrofuran, methanol, ethanol, propanol, isopropanol, or mixtures thereof.

The compound of Formula XV and XVIII can be prepared by following Scheme
I1I.
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Scheme lll
(Rk) ~x
Formula XVI L
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Formula XIl (when G, is NH,) Formula XVII

Path C '(Roz "o |

Formula XIlI
OH
adat,
Rj
@

R,

Ry,

Formula XIV

Formula XVIII

OH
Waxy
NH«
o e OH

R,
Formula XV
Accordingly, the compound of Formula XII (when G; is amino) can react through

two pathways.

Path C: Compound of Formula XII couples with a compound of Formula XIII (wherein
5 Rgand z are as defined earlier) to give a compound of Formula XIV, which then

undergoes hydrolysis to give a compound of Formula XV.

Path D: Compound of Formula XII couples with a compound of Formula XVI (wherein X
is a leaving group for example halogen and R; is -(CH3)o.1-CO-, -C(O)O-, -SOa., and Ry is
as defined earlier) to give a compound of Formula XVII, which then undergo hydrolysis to

10  give a compound of Formula XVIII.

The coupling of a compound of Formula XII with a compound of Formula XIII to
give a compound of Formula XIV (Path C) can be carried out with a suitable base, for

example, potassium carbonate} sodium carbonate, triethylamine, diisopropylethyl amine,
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etc. in the presence of solvents like acetonitrile, dimethylformamide, toluene,

tetrahydrofuran, acetone or dioxane, etc.

Hydrolysis of compound of Formula XIV to give a compound of Formula XV can
be carried out in a similar way as the hydrolysis of compound of Formula VI to give a

compound of Formula VII.

The coupling of compound of Formula XII with a compound of Formula XVI to
give a compound of Formula XVII (Path D) can be carried out with a base, for example,
triethylamine (TEA), N-methyl-morpholine (NMM), N, N-dimethylaminopyridine
(DMAP) or N,N-diisopropylethylamine (DIPEA) in a solvent, for example,

dichloromethane, tetrahydrofuran, dimethylformamide, dioxane, acetonitrile or acetone.

Hydrolysis of compound of Formula X VII to give a compound of Formula XVIII
can be carried out in a similar way as the hydrolysis of compound of Formula VI to give a

compound of Formula VII.

The compound of Formula XXI can be synthesized by following Scheme IV.

Scheme IV

0 OH
Formula XIX HN L HN
N
a oH
&l @

(Rk)z (Rk)z
Formula XII (when G4 is COOH) Formula XX Formula XXI

Accordingly, the compound of Formula XII (when G, is COOH) can couple with a
compound of Formula XIX to give a compound of Formula XX, which then undergoes

hydrolysis to give a compound of Formula XXI.

The coupling of compound of Formula XII with a compound of Formula XIX to
give a compound of Formula XX can be carried out in the presence of a coupling agent 1-
ethyl-3-(3-dimethylaminopropyl) carbodiimide (EDCI) or N,N'-dicyclohexylcarbodiimide
(DCC) and optionally activating catalyst HOBT and an organic base
dimethylaminopyridine, N-methylmorpholine or diisopropylethylamine, in an organic
solvent, for example, dichloromethane, dichloroethane, chloroform and carbon

tetrachloride. Alternatively, XII can also be activated by converting to the corresponding
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acid chloride (using thionyl chloride, oxalyl chloride, etc.) or the anhydride (pivaloyl

chloride, etc.) and coupled with the corresponding anilines.

Hydrolysis of compound of Formula XX to give a compound of Formula XXI can
be carried out in a similar way as the hydrolysis of compound of Formula VI to give a

compound of Formula VII.

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

Table 1 lists the type of compounds synthesized by using the synthetic procedure

as demonstrated in Schemes [-IV.
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The compounds, described herein, may be administered to an animal for treatment
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,
granules, lozenges, troches, and cachets. For solid form preparations, active compounds can
be mixed with one or more inert, pharmaceutically acceptable excipients or carriers, for
example, sodium citrate, dicalcium phosphate and/or fillers or extenders (for example,
starches, lactose, sucrose, glucose, mannitol, silicic acid, or mixtures thereof); binders, for
example, carboxymethylcellulose, alginates, gelatins, polyvinylpyrrolidinone, sucrose, acacia
or mixtures thereof; disintegrating agents, for example, agar-agar, calcium carbonate, potato
starch, alginic acid, certain silicates, sodium carbonate, or mixtures thereof;, absorption
acceletors, for example, quaternary ammonium compounds; wetting agents, for example,
cetyl alcohol, glycerol mono stearate or mixtures thereof; adsorbants, for example, Kaolin;
lubricants, for example, talc, calcium stearate, magnesium stearate, solid polyethyleneglycol,

sodium lauaryl sulfate, or mixtures thereof.
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.

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.
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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.

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 packed preparations containing discrete capsules,
powders, in vials or ampoules, ointments, capsules, sachets, tablets, gels, creams or any

combination and number of such packed forms.

EXPERIMENTAL PROCEDURES

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

literature.

Synthesis of starting materials;

Synthesis of 3-[4-((4S5)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl)-4-oxobutyl]-3H-
benzo|[d][1,2,3] triazin-4-one

Synthesis of the title compound was carried out according to reference procedure

described in WO 2008/023336, p. 54-55.
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Svynthetic procedures for Scheme I (Path A)

Example I: Synthesis of (25)-2-[(S)-{4-[(4-Chlorophenyl)sulfonyl]phenyl}
(hydroxy)methyl]-4-(4-0x0-1.2.3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 2)

Step 1: Synthesis of 4-[(4-chlorophenyl)sulfanyl]benzaldehyde

To a solution of 4-chlorothiophenol (1.0 g, 0.0069 mol) in dimethylformamide
(5ml), potassium carbonate (2.8 g, 0.0207 mol) and 4-fluorobenzaldehyde (0.904 g,
0.0072 mol) were added and the reaction mixture was heated to about 100°C for about 4
hours. After completion of reaction, water was added and extracted in ethyl acetate.
Organic layer was concentrated, purified by column using 7% ethyl acetate/hexane as

eluent to obtain the title compound. (Yield: 0.6g)
Mass-248
LCMS-M+1 (248.97)

Step 2: Synthesis of 3-{(35)-4-[(4S5)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl1}-3-[(S)-{4-[(4-
chlorophenyl)sulfanyl]phenyl}(hydroxy)methyl}-4-oxobutyl}-1,2,3-benzotriazin-
4(3H)-one

To a solution of the 3-{4-[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl]-4-oxobutyl } -
1,2,3-benzotriazin-4(3 H)-one (0.2 g, 0.00049 mol) in dichloromethane (5ml) under argon
atmosphere cooled to about 0°C, titanium tetrachloride (0.12 g, 0.00063 mol) was added
slowly. After about 30 minutes, tetramethylethylenediamine (0.068 g, 0.00058 mol) was
added at about 0°C. The reaction mixture was stirred for about 45 minutes at the same
temperature and then a solution of 4-[(4-chlorophenyl)sulfanyl]benzaldehyde (0.206 g,
0.00083 mol) in dichloromethane (5 ml) was added very slowly. This reaction mixture
was again stirred for about 5 hours at room temperature. On completion, the reaction was
quenched with ammonium chloride solution and subsequently by dilute hydrochloric acid
and then extracted with dichloromethane and water, purified by column using 8% ethyl

acetate/hexane as eluent to obtain the title compound. (Yield: 0.150 g)
Mass-657

LCMS-M-+1 (658.02)
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Step 3: Synthesis of (2S)-2-[(S)-{4-[(4-chlorophenyl)sulfinyl]phenyl} (hydroxy)
methyl]-4-(4-oxo-1,2,3-benzotriazin—3(4H)-yl)butzinoic acid (Compound No. 1)

To a solution of the 3-{(35)-4-[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-y1]-3-[(S)-
{4-[(4-chlorophenyl)sulfanyl]phenyl } (hydroxy)methyl]-4-oxobutyl }-1,2,3-benzotriazin-
4(3H)-one (0.1 g, 0.0001mol) in tetrahydrofuran (5ml) under argon atmosphere at 0°C,
hydrogen peroxide solution (0.0102 g, 0.0003 mol) and then lithium hydroxide (0.006 g,
0.00015 mol) were added. The reaction mixture was stirred for about 2 hours at room
temperature. The reaction was quenched by acidifying the reaction mixture with sodium
bisulfate and extracting in ethyl acetate and water. Organic layer thus obtained was
concentrated and purified by preparative TLC using 10% methanol/dichloromethane as

eluent to obtain the title compound. (Yield: 0.090 g)
MS-497.95
LCMS-M-1 (496.04)

NMR (DMSO-ds, 400 MHz) §: 8.04-8.06 (2H, d, J= 8.0 Hz), 7.92-7.93 (1H, d, J =
4.0Hz), 7.81-7.83 (1H, d, J = 8.0 Hz), 7.67-7.69 (2H, d, J = 8.0 Hz), 7.57-7.59 (4H, d, J =
8 Hz), 7.42-7.44 (2H, d, J = 8 Hz), 4.84 (1H, m), 4.38-4.29 (2H, m), 2.54-2.57 (1H, m),
2.07 (1H, m), 1.89 (1H, m).

The following compounds were prepared by following above route of synthesis:

(28)-2-[(S)-{4-[(3,4-difluorophenyl)sulfinyl Jphenyl } (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 3);
Mass: 499.48

(28)-2-[(S)-{4-[(2,3-dichlorophenyl)sulfinyl]phenyl} (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 4);
Mass: 532.39 '

(29)-2-[(S)-{4-[(2.,4-dimethylpheny!)sulfinyl]phenyl } (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 5);
Mass: 491.55

Step 4: Synthesis of (25)-2-[(S)-{4-|(4-chlorophenyl)sulfonyl]phenyl}(hydroxy)
methyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 2)

To a solution of (25)-2-[(S)-{4-[(4-chlorophenyl)sulfinyl]phenyl} (hydroxy)methyl]
-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (0.09 g, 0.00018 mol) in chloroform
(Sml) at about 0°C, metachloroperbenzoic acid (0.124 g, 0.00072 mol) was added and the

reaction mixture was stirred for about 1 hour at room temperature. On completion, the
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reaction was quenched by sodium metabisulphite solution and then extracted in
dichloromethane. The organic layer was dried with sodium sulphate and concentrated,
purified by preparative TLC and eluted in 10% methanol/dichloromethane to obtain the
title compound. (Yield: 0.04 g)

MS-513.95
LCMS-M-1 (512.00)

NMR(DMSOds, 400 MHz) 8: 8.16 (2H, m), 8.08 (1H, m), 7.93-7.95 (4H, d, J = 8.0 Hz),
7.82-7.84 (1H, d, J = 8.0 Hz), 7.68-7.70 (2H, d, J= 8 Hz), 7.53-7.55 (2H, d, J= 8 Hz),
4.90 (1H, m), 4.30-4.40 (2H, m), 2.50 (1H, m),1.90-2.10 (2H, m).

The following compounds can be prepared by following above route of synthesis:

(25)-2-[(S)-{4-[(4-Fluorophenyl)sulfonyl]phenyl} (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 6)

Mass: 497.49

(25)-2-[(S)-{4-[(3,4-Difluorophenyl)sulfonyl]phenyl } (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 7)

Mass: 515.48

2-[{4-[(2,3-Dichlorophenyl)sulfonyl]phenyl} (hydroxy)methyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 8)

Mass: 548.39

(28)-2-[(S)-{4-[(2,4-Dimethylphenyl)sulfonyl]phenyl} (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 9)
Mass: 507.55

Svnthetic procedure for Scheme I (Path B)

Example II: Synthesis of (28)-2-{(S)-Hydroxy[4-(4-methoxyphenoxy)phenyl]methyl } -4-
(4-0x0-1.2.3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 56)

Step 1: Synthesis of 4-(4-methoxyphenoxy)benzaldehyde

To a solution of 4-methoxy phenol (1.0 g, 0.0080 mol) in dimethylformamide
(5ml), potassium carbonate (3.3 g, 0.024 mol) and 4-fluorobenzaldehyde (1.1 g, 0.0088
mol) were added and the reaction mixture was heated to about 100°C for about 4 hours.
On completion of reaction, water was added to it and extracted in ethyl acetate. The
organic layer was concentrated, and purified by column using 7% ethyl acetate/hexane as

eluent to obtain the title compound. (Yield: 0.9 g)
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Step 2: Synthesis of 3-[(3.5)-4-[(45)-4-benzyl-2-0x0-1,3-thiazolidin-3-y1]-3-{(S)-
hydroxy|4-(4-methoxyphenoxy)phenyljmethyl}-4-oxobutyl]-1,2,3-benzotriazin-4(3H)-

one

To a solution of 3-[4-((4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl)-4-oxobutyl]-3H-
benzo[d][1,2,3]triazin-4-one (5.5 g, 0.013 mol) in dichloromethane (50 ml) under argon
atmosphere at 0°C, titanium tetrachloride (3.19 g, 0.0169 mol) was added slowly. The
reaction mixture was stirred for about 30 minutes and then tetramethylethylenediamine
(3.77 g, 0.0325 mol) at 0°C was added slowly and the reaction mixture continued to stir
for about 45 minutes at the same temperature. Subsequently, a solution of 4-(4-
methoxyphenoxy)benzaldehyde (5.2 g, 0.022 mol) in dichloromethane (20 ml) was added
slowly and allowed to stir for about 5 hours. On completion, the reaction was quenched
with ammonium chloride solution and subsequently by dilute hydrochloric acid, extracted
with dichloromethane and water, and purified by column using 8% ethyl acetate/hexane to

obtain the title compound. (Yield: 2.6 g)

Step 3: Synthesis of (25)-2-{(S)-hydroxy|4-(4-methoxyphenoxy)phenyl|methyl}-4-(4-
0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 56)

To a solution of the 3-[(35)-4-[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl]-3-{(S)-
hydroxy[4-(4-methoxyphenoxy)phenyl]methyl}-4-oxobutyl]-1,2,3-benzotriazin-4(3 H)-
one (2.6 g, 0.0040 mol) in tetrahydrofuran (30 ml) under argon atmosphere at about 0°C,
hydrogen peroxide solution (0.408 g, 0.012 mol) and then lithium hydroxide (0.256 g,
0.0061 mol) were added and this reaction mixture was stirred for about 2 hours. The
reaction was quenched by acidifying the reaction mixture with sodium bisulfate and
extracting with ethyl acetate and water. The organic layer was concentrated, and purified

by column using 8% methanol/dichloromethane as eluent to obtain the title compound.

(Yield: 0.9g)
MS-461.46
LCMS-M-1 (460.08)

NMR(DMSO-ds, 400 MHz) &: 8.19-8.21 (1H, d, J = 8.0 Hz), 8.15-8.17 (1H, d, J= 8.0
Hz), 8.04-8.08 (1H, d, /= 16.0 Hz), 7.89-7.92 (1H, d, J= 12.0 Hz), 7.18-7.20 (2H, d, J =
8 Hz), 6.93 (4H, d), 6.72-6.74 (2H, d, J = 8§ Hz), 4.77-4.78 (1H, m, J = 4 Hz), 4.30-4.40
(2H, m), 3.73 (3H, s), 2.59 (1H, m), 2.03-2.07 (2H, m).
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The following compounds were preparéd by following above route of synthesis:

(25)-2-[(S)-[4-(3-Chloro-4-fluorophenoxy)phenyl] (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 57)
Mass: 482.28

(25)-2-[(S)-[4-(4-Chloro-3-methylphenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 58)
Mass: 478.25

(25)-2-[(S)-[4-(4-Chloro-2-fluorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 59)
Mass: 482.28

(25)-2-[(S)-[4-(4-Fluorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 60)
Mass: 448.29

(25)-2-[(S)-[4-(3,4-Difluorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 61)
Mass: 466.31

(25)-2-[(S)-[4-(2-Chlorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid(Compound No. 62)
Mass: 464.26

(25)-2-[(S)-[4-(3-Chlorophenoxy)phenyl ] (hydroxy)methyl]-4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 63)
Mass: 464.26

(25)-2-[(S)-[4-(2,6-Difluorophenoxy)phenyl|(hydroxy)methyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 64)
Mass: 466.31

(28)-2-[(S)-[4-(2,5-Dichlorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 65)
Mass: 498.25 and 500.16

(25)-2-[(S)-[4-(2-Chloro-4-fluorophenoxy)phenyl | (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 66)
Mass: 482.28

(25)-2-{(S)-Hydroxy[4-(3-methoxyphenoxy)phenyl Jmethyl}-4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 67)
Mass: 460.30

(25)-2-[(S)-[4-(2-Chloro-4-methoxyphenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 68)
Mass: 494.29

(25)-2-[(S)-[4-(2,4-Difluorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound No. 69)
Mass: 466.31

(28)-2-[(S)-[3-Fluoro-4-(4-methylphenoxy)phenyl | (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 70)
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Mass: 462.36

(25)-2-[(S)-[3-Fluoro-4-(3-methylphenoxy)phenyl ] (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 71)
Mass: 462.34

(25)-2-[(S)-[4-(3,4-Dimethylphenoxy)-3-fluorophenyl](hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 72)
Mass: 476.46

(25)-2-[(S)-[4-(3,4-Dichlorophenoxy)-3-fluorophenyl] (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 73)
Mass: 516.33 and 518.29

(25)-2-[(S)-[4-(4-tert-Butylphenoxy)-3-fluorophenyl] (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 74)
Mass: 504.44

(25)-2-[(S)-[3-Fluoro-4-(4-methoxyphenoxy)phenyl ] (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 75)
Mass: 478.38

Svnthetic Procedure For Scheme I1

Example III: Synthesis of 3-[(35.45)-4-(4-Aminophenyl)-3-{[(4S)-4-benzyl-2-0x0-1,3-
thiazolidin-3-yl]carbonyl } -4-hydroxybutyl]-1,2.3-benzotriazin-4(3 H)-one

Step 1: Synthesis of 3-{(35)-4-[(4S5)-4-benzyl-2-0x0-1, 3-thiazolidin-3-yl]-3-[(S)-
hydroxy(4-nitrophenyl)methyl]-4-oxobutyl}-1,2,3-benzotriazin-4(3H)-one

To a solution of 3-{4-[(4S)-4-benzyl-2-oxo0-1,3-thiazolidin-3-yl]-4-oxobutyl } -
1,2,3-benzotriazin-4(3 H)-one (20 g, 0.049 mol) in dichloromethane (350 ml) at about 0°C,
titanium tetrachloride (58.8 ml, 0.311 mol) was added and the reaction mixture was stirred
for about 20 minutes at room temperature (~25°C). To this, tetramethylethylenediamine
(18.5 ml, 0.122 mol) was added at 0°C and the reaction mixture was allowed to stir for
about 20 minutes. At the same temperature, 4-nitrobenzaldehyde (12.6 g, 0.083 mol) in
dichloromethane (50 ml) was added and allowed to stir for about 2 hours at room
temperature (~25°C). On completion, saturated solution of ammonium chloride and
subsequently dilute hydrochloric acid were added to the reaction mixture. Organic layer
was extracted in dichloromethane, concentrated, purified on silica gel (60-120 mesh) using

25% ethyl acetate:hexane as eluent to get the desired product. (Yield: 18.2g)

MS: 560.15 (M+1)
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f or m pr ep¥eniZ; Skuthegs 063&(3Sd!ﬁ}1%(4s%mmbnﬂi{l HI¢S)-dhenaylekoxe-dBrets, pills,
owder, oche het Far form
Br epar at ?%l%{s%hsﬁ't?’b@%gﬂ’%%s ndfsfyéé)r’f%ug'ﬂl g’gcbenf tr'c?lrzllen"‘ ?‘hog'e i nert,
har maceuti cal ce arri . . I sodi um
(I?i trate, di cal'wﬁﬁ? Bﬂ%&@ﬁ%gg’%ﬁﬁ%ﬁ %nlz%lr' Nl IE&L@WBE?@%%&'@@éWI e,
10st ar chen;ydrd, 4 QRR hawrﬂétﬂ{l]-gld*@%@} -Manben@btriaginld(SHFoRE(18,g, 010301 Xt Ur es
t her eof); ers, for exa car boxymet hyl cel | ul ose, al gi nates,

gel at ions, mﬁ]d |uytﬁ|trﬁbycb9ﬁl|ran 61@0 ndhend mebred é] OCuodic il @odid/ E&D @ é@s @Mﬂd@@f

O o AR BRERLS 2L R B A b SRR A L

thereof ; 1ajusoThE t&&lﬁpﬁﬂit@%%a‘% filfeRdd BAABR kElite GH@HHRITBAINE RATWAhEdWeBMPOUNdS;
wetting aﬂ}{nts for exanple, 15cetyl al cohol, glycerol nono stearate or
Te et

m xt ur es anOh{@gblpmﬁtéanef dihe ittaatp s coassnirated,inubified apstica gelr(6Bxanyl e,
talc, cal t \V Y,

sodi um | aﬁi%&ig tneuSl {thg%g{a?%}ées(gg a%éhésng It(ggét dt%‘gélg‘%ﬁelﬁ §&g:& (GY?% F's may
al so Mbnphiﬁbgbufferlng agents. Tablets capsules, pills or
granul es can be prepared using one or nore coatings or 20shells to nodul ate
the rel eas: of2.aztNive)i ngredi ents, for exanple, enteric coatings or other
coatings known to one of ordinary skill in the art. Liquid form
preparatlgﬂﬁh%ﬁg AeBduddsl Bedh&fron i ncl ude pharnmaceutical ly acceptable
enul si ons Pons SUSpensi ons, syrups or elixirs. In such liquid form
preparati - one or nore

non-t oxi c for exanple

wat er , etﬂshbhvlad:arwm’ﬂ}amlﬁ@)phﬁﬁ&ﬂ(h\&lr@q)f)@bthvﬂwl -o;@camcmbérﬁotmrzim\,a (4Bet at e,
benzy]| aIcohoI benz | benzoate, propylene glycol, 1,3-butylene glycol,
dinetH&lf- RO A ! ihgle, cottonseed, groundnut, corn, germ

olive, castor and sesame oi | | ycerol, fatty acid esters of sorbitan or
m xt ures SteprieSynthesis of Aol 18,2502 (HAS)-dibeozylepxmb3dhiazelidinde adj uvant s,

sweet o g eagbRt A A0ERR Fop e S oile R PRE A DRI A B o

4-(trifluoromethyl)benzamide

To a solution of 3-[(3S,4S)-4-(4-aminophenyl)-3-{[(4S)-4-benzyl-2-ox0-1,3-
20  thiazolidin-3-yl]carbonyl }-4-hydroxybutyl]-1,2,3-benzotriazin-4(3 H)-one (0.3 g, 0.00057
mol) in dichloromethane (40 ml), triethylamine (0.24 ml, 0.0017 mol) was added at about
0°C. To this reaction mixture, 2-fluoro-4-trifluoromethyl benzoylchloride (0.19 g,
0.00086 mol) was added under nitrogen atmosphere and the reaction mixture was allowed
to stir for about 2 hours at room temperature. On completion, water was added and the

25  organic layer was extracted and concentrated to get crude product. (Yield: 153 mg)
Step 2: Synthesis of (25)-2-[(S)-[4-({[2-fluoro-4-(trifluoromethyl)phenyljcarbonyl}
amino)phenyl](hydroxy)methyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid
(Compound No. 46)
To the solution of N-{4-[(1S,25)-2-{[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-
30 ylJcarbonyl}-1-hydroxy-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)butyl]phenyl }-2-fluoro-4-



WO 2012/ 014114PCT/ 1B2011/ 053155 34 I nj ectabl e preparations, for
exanpl e, sterile injections, and aqueous suspensi ons nmay be fornul at ed
accor di ngvoaoratihnds known to one of ordinary skill in tlherBzoil/ozsnss i n
particul ar, using one or nore suitabl4€ dispersing or wetting and suspendi ng
agents. Acceptable vehicles and solvents that may be enpl oyed i ncl ude one
or nore of water, 5Ringer's solution, isotonic sodiumchloride, or mxtures
t her eof  (trifluorSupthybitenzanede {1 5 £k GI0243 mob) istteteshiydrofiofin { Hembohypbogsh of

honi 1t dtirigdedRPpe oRoBE TR, Hthihy Bt P AR e wsieor s
whi ch ar eogphldvét a?d[eféli D@ltie LBORAY B Sval Yirrtd ﬁiﬂhiagcalﬁtongﬁgl\lr dtgomer ature and

which therefore nelt in the rectumand release the drug. 10Dosage forns for
t opi cal oempemhsdel habrgavivilayes waa txtoavtedf wish ctbylavetate, dfied hecrpnbydrons

i nventd on_incl ude, oi nt nent s astes, creans, lotions,. gels owder s,

sol ut islonsS,Odéuﬁl? 5‘93},&?’&9%%@?“&63E)%g%ﬁé‘éd.% pA%qchgﬁlggnﬂfﬁgﬁﬁalgs HoBF B adni xed
under st efrep&aedTHi ¢ uSiAg WO ¢ mEREn SN didHR B mR KO RL At §akdt¥hasGeploakdte
carriers and optionally any preservatives or buffers as may be required.
Opht hal m i¢ldi P md)ons, eardrops, eye ointments, powders 15and sol utions
are al so enconpassed within the scope of this invention.

Phar maceuViSc &#5.p6 Edai at i ons nay be in unit dosage form In unit dosage
form the preparations can be subdivided into unit doses containing

appr opr i aN®RII2MISO-i£400 MO §:VI®. 350(TPD B 8123-8. UN(2H, ao)s 89¢ (1141 178 =Ch4v be
packed preparations containi n(lngi screte caps in vials or

I wd ,
arrpou]| ks, He) ARENt 53t aps di7éd s‘ée’h:eg-QﬁHﬁéab]-gé é%gig'l(; 5 ,8%?]@&?8250(121{:31%] 20
nbi nat i f E (MEQIIIA‘ Pm
\C/gri IOES !s%:g\?gg%sm%?g@eﬁgéﬁg%gf%?%ﬁ?gﬁﬁﬁ% %zgﬂben eﬁ(lg})’ tetr % rof uran,

etc., werm)dried using various drying reagents according to procedure as
described in the literature. 25Synthesis of starting materials: Synthesis
of Example V: Synthesis of (25)-2-[(S)-(4-{[(4-ethylphenyl)carbonyl]amino}phenyl)
3-[4-((45)-4-benzyl-2-oxo-1, 3-thiazolidin-3-y1)- 1] - 3Hben

3] triazi@Y4ozna ethyl]-4-(dynxoned 3 dep pan-3(4 eyl HIQLF2E 10\ .<OTRL 0. a1
according to reference procedure described in WO 2008/ 023336, p. 54-55. WO
2012/ 1014194pAaTSyBihesis o6 3J(HDH-BH4Syhrbkeryle-exotddbiazslidior3-gifel@)-| (Path A)
Exanmple 1; nthesis of f 2S)-2- -1 (4- rophenyps nyi | phenyl | h dn{
meth 1 4-DY %’W[ 2“'?4’!?@8@3{3?%3'@b“'&%"ﬁ@r}?}%gﬁﬁ%{}ﬁlﬁ%&&w'égp 1: Synthesis
of 4-[ (4-chl orgphenyl))su nyl ] benzal dehyde 5To.a sol uti of

4- chl or ot hi ophﬁ‘ﬁa|S&¥E9@Og§'?6i[6%gdEh?ﬂ?ﬁ'ﬁﬂxﬁil MWP‘?@P#&%Q&’X@BWW:

pot assi urn,Qgtma&&iﬁziﬁ&m@ﬂgo?éﬁgog@?om'Iﬁolﬁf_ﬁddié&ﬂ&ﬂoﬁfmﬁemh@emd@ (0.904 g,

0. 0072 nol’) were added ‘an eaction mxture was heated to.ab’ogt 100C
f or about titdniwgutetrachidrider(2 O mpl, 80D mof) wasacitleddropwedseandihs readdetmaiure

extr ed in et ce e.. nic |ayer wa entrat ed, rified b

ol urd uor s Fpr ok 2 FindrPdbtat HSTHER et o 180 n ¢ he title

conmpound. tefr¥neihdlet &lialYRsS02A8 J. GMB6Mibif R48adiE) aSitRRt 'C Sthbesibordf

3-{(3S)-4-[(4S)-4-benzyl-2-ox0-1, 3-thiazolidin-3-yl1]-3-1(S)-{4-](4-

chl or ophemyAtirsyydsatlpves restirlfpi anpthep 2 yriputhy | At shmdompenature, B spliiopedifot r i azi
154(311) -. T |yt h . g

g- { 4S [ (4)5511%2?8%%?311; -@)?jé?g’ln,O%fofl%P’g’polflidb‘ihrquggﬁ}f{lﬁgsgiggu a}; ff(-i?, tﬂ,t%q benzotri a

zi n- 4( 311jeatrtivh thktide @nd QUOVQHD sHPFor abButd KdurD4tQOEH h@nserbtarel()~287CieOmr gon

at nosphere cooled to about OC, titaniumtetrachloride go. 12 g, 0.00063 nol)

was edcanRIgHen. safragad sebsion ofemmaninre shloride wasadded aa (A IEACINAREES (0. 068

g, 0.0005 . ' . I 1 XEL.e sd rred
Por abour "Aonpr AR Lo ARl RRt halt pIRal R ik BT Ut ek £20

4-[ (4- chl orsipheimg3oed éthplydckfaerizxhateiydeent (b 20 0hetitlOpro@id3 (Yield: 0ic2g)

di chl oronet hane (5 m ) was added very slowy. This reaction m xture was
again stimMedsyor (eboyt 5 hours at roomtenperature. On conpletion, the
reacti on was quenched with amoni um chl ori de sol uti on and subsequently by
di lute hydrochloric acid 25 and then extracted w th dichl oronet hane and

water, purified by colum using 8% ethyl acetate/hexane as eluent to obtain
the title conmpound. (Yield: 0.150 g)




Mass- 657 LCMS- Mkl (658.02) WO 2012/ 014114PCT/1B2011/ 053155 36 Step 3:
Synthesis of (2S)-2-[(5)-{4-[(4-chlorophenyl)sulfinyllphenyl}(hydroxy)
met hyl ] - 4w040ma4142, 3- benzotri azi n- 3(41|) yl ) but anoi ¢ &cirdBtoConisesmnd No.
1) To a solution of the

3-{(35)-4-[(45)-4-benzyl-2-o0xo0-1, 3- th| azolldln 3-y1]-3- [(5)- { 4-

[ (4-chl or ophenyl ) sul fanyl ] phenyl | (hydroxy) nmet hyl]-4-oxobutyll -1,2,3

- benzot riStep ﬂv 83’4108615ib)ofdn[@&,w)l«ga}-amiﬂqﬂml)ﬁ -{[HS)et-bertnyt2eixarladr (5ml)

e
i 2 T

eacti on was. a*fféﬁvﬁﬁagr%{}f LA bty bRt s o o b T TSRt um

bi sul f at enyaRsk fﬁ h{tﬁﬁ)hbﬁsg)maléﬁmlédxo%@f}af & el WRhah-4(SHB L(g 413y @root fpus

obt ai ned was concentrate urifi éd by prepar at| ve TLC using 10%
met hardol / rdolc)mmltrahﬁhhﬁlm @9 nall), m@m Pd/€ Ol g)lanrdzdmtd;rmpelrzeuncc(ﬁvbi)"@l)dvas added d:

0. 090 97. 95 496,04 400 8. 06
(2H, dg) ATy Wﬁzﬂlpp ltga@omﬁ?ra out%%%ww i pds § et 52
8.0 Hz), thr éh%el@t@ aﬁ@ Hle 1@31d§e Wa§w95h'€@ )w1th71O@Zm%ﬂﬁﬁol(ﬁbhloﬂ)melhane8Th@)
7.42-7.44 (2 Hz), m, 4.29 (2H, m, 2.54-2.57

H m, fl’ltlgtﬁ \yegsmongf)ntrag_edgg g(ltlthb deﬁ)lredfhmpﬁmd d\)ﬁldg Q;égﬁpounds wer e prepared
foll owi ng above route of synthesis: (25) - [ (5)-

[ (3, 4- dUSE Gbr.9ptddaN8Dsul fi nyl ] phenyl | (hydr oxy) net hy1] - 4-(4- 0x0201, 2, 3- benz
triazin-3(411)-yDbutanoic acid (Conmpound No. 3); Mass: 499.48

Sé 12 [ ($ep 3t 4 n{h(eas 3fN:l{4c[mmzsptm{[ms)suﬂbfehmlﬂ-@mn,\;slthlazohdm-s-

ydr oxy) rret hg 4- oxol, 2, 3-benzo triazin-3(411)- but anoi ¢ aci d
ConpoundyI8 q!}yl} §r0’53f(%gxgé(bsmzu{tvs;m-mm-yl) u I]phenyl}-4-

[(2,4-ding h%ﬂq{h qul finyl]phenyl !l (hydroxy)nethyl] -4-(4-oxo- 1,2, 3-benzo
triazin-3( Tg']%ljut anoi c acid (Conpound No. 5); Mass: 491.55 Step 4:

methyi 1 -4 (4 ofod it RGN bR I e B E una b

2) 30 To thias6lidihizoN]@ktbonyl}-4- hydrox butyl]- 1 2,3- benzotr1a21n-4(3H) one (0.6 g, 0.0011

25 5)-{4-[ (4-chl h finyl hyd th
PSR CA IR, N A AT T S

(1
by
4-
(0]
(2
(h
(

0. 00072 rof) et anscueAREU A naRE ok ‘*?ﬁ(?l?ef%éik*%f Ao ytetaion |

hour at r@ofukeMReHiAtUfR ab&it WAARLEL 2P0°C.t Tig re¥Blon was worked up with
2012/ 014114PCT/ 1B2011/ 053155 37 reacti on was quenched by sodi um

met abi sul @rkipeonsethaneiand vatet te betreredetnreduced(Yialddb8hmg) onet hane. The organic
| ayer was dried with sodium sul phate and concentrated, purified by

pr epar at i Me: $62040d+¢) ut ed i n 10% net hanol / di chl oronet hane to obtain the
title conpound. (Yield: 0.04 g) 5M5-513.95 LCV5-M 1 (512.00) NWVR(DMVS0d6,

400 Niz) Step: $onthekis of)25)2-[18)-(4LH(4- Bﬁmyl[ﬁleﬂﬂ)aa%nﬁﬂhnnd)}pHenyl)&hﬁiﬂdxy),
(71 8? L 34!125111';1144%0(& 2, %i)el)lwteezm M@Hl-zﬁbuwowzwsb(fé%pouﬂd ?609761 25io( (2? H,
rr) . 10The foll ow ng conmpounds can be prepared by foll ow ng above route of
synt hesi s: To the solution of N-{4-[(1S,25)-2- {[(4S) 4-benzyl-2-0x0-1,3-thiazolidin-3-

yl]carbonyl}-1-hydroxy-4-(4-oxo-1,2,3-benzotriazin-3(4 H)-yl)butyl|phenyl} -4-

ethylbenzamide (0.35 g, 0.00053 mol) in tetrahydrofuran (10 ml), hydrogen peroxide

25 (0.3ml, 2.65 moles) was added and reaction mixture was stirred for about 15 minutes at

0°C. Subsequently, lithium hydroxide (0.033 g, 0.00079 mol) and water (5 ml) were

added to it and again stirred for about 2 hours at room temperature. On completion, the

reaction was quenched by adding water and extracted with ethyl acetate. The organic

layer was dried over anhydrous sodium sulfate, concentrated and purified by preparative



(25)-2-[(5)-{4-[(4-Fluorophenypsul fonyl ] phenyl | (hydroxy) net hy1] - 4- (4- oxo1l, 2
, 3-benzotriazin-3(41])-yl)butanoic acid (Conpound No. 6) Mass: 497.49

(25) - 2-[ (WD2p1/q14844- Di f | uor ophenyl ) sul fonyl ] phenyl | ( hy#coaBloredvisydy - 4- (4- o
x0151, 2, 3-benzo triazin-3(41])-yl) but#noi c acid (Conpound No. 7) Mass:
515.48 2- [ {4- [(2,3 -Di chlorophenyl)sul fonyl]phenyll

(hydroxy)rreth 1] -4-(4-oxo0-1, 2, 3- benzotriazin-3(41])-yl)butanoic acid

( Compound ThNo USBE 10 smethgng; ct;@ﬂoromethane as eluent to get the t1tle product. (Yield: 84.0

20( 25) - 221[11%?) {4-1(2, 4- D met hyl phenyl ) sul f onyl ] phenyl | (hydr oxy) net hy1]-4-(4
- 0X0- benzo triazin-3(4H) -yl )butanoic acid (Conpound No. 9) Mass:
507.55 Sy ocedure for Schene | (Path B) Examsle Il: S

nt hesi s olpltsz(iz;gé 27% lc)H drox 4- 4-nmethox henox hen neth 1 4-

25( 4- oxo- benzotriazin-441D yl ) butanoic acid Cong . 56) Step
1: Synt he@M&R Q?M'@O(dﬁ%%@%%éﬂ@ﬁ&i%ﬁﬁi&?%ﬂﬁdéH m) 6r8. 08 (éHI ’i!ilt)ron of

4- met hoxy, I ny )1 ssium
car bonat e ?2%&}39 0. ’246%}?’ %djgd)fhﬁzdb E%Q‘Y ehy %féjﬂl(ﬁl 0 8£m)l)
wer e addedzpA®0thes (1¢ha), amomsamgnv)ambeaase(amm)amw OTDQQH f)r about 4
hours. 300n conpletion of reaction, water was added to it and extracted in

et hyl acerid @llowig: @ngsdhgs waﬁéq;repwesi oA AR de rditdloMyhitesied by col um
using 7% et hyl acetate/ hexane as eluent to obtain the t|tIe conpound.

(Yield: 0.9 g) 4l J44é1416P A ahygsi@.- of
3-1(3S)-4- [(45&25@ I {(P Kf)gqg fﬁgh %‘f‘d%g %{hyglﬁox(a

14- (4Tdn et hoxy ﬁ(913(9&( p eny oxo b enzotriazin-4
(3H) - one To a sO 'on of

3-[4- ((4S) - 4- b@SYPI(D-(dXd314-BidhiorapidniyLicarbSnyl [ajide jphemu)(isidro S methyl]-4-
benzo[d] [ 1, 2, 3jtéioar,R3-BenodteiatiB-384 B)-yObldrdidmid (ComPbwdlNes.ampt hane (50 ni)
under argon atmwlgggga,at 0OC, titaniumtetrachloride (3.19 g, 0.0169 nol)
was added slowly. The reaction m xture was stirred for about 30 m nutes and
t hen t et r anet hiZBEEH(Y) dhedparitrié(desethpxyphenylpasmnyHaming) ploaylimsthadldtdt-s| ow y
and the react i o- lﬁlﬁt-hﬁnéotm@nmr}\iﬁﬁdyt)butsmaw afid {CampounddSo.nidput es at the sane
tenperature. Mbsed8e87ly, a solution of 4 (4 10

met hoxyphenoxy h 5. in dICh| ro
was added sl ov@i’ ﬁ?ﬁ % g‘t{&és‘?‘bx‘ boélyH H‘r‘?&i]tﬁiég t he
reaction was ¢ PSRRI AR YT E‘F{P‘%ﬁl? ég?IBP? %ubsequently by
di | ute hydr ochMsss: 68%87d extracted with dichl oronet hane and water, and

puri fjed by co 2&?5“2 g (@t{ %Ma%%ﬂ AeRirB PR Ry L4l
Corpotnd. (11l %‘éﬁ NRIATERES ClmppundNg 1)
(2S)-2-{(5)-hy chxy Enyl PRrANg 12

oxo-1, 2, 3- benzo ?l a 3(411) yI)but anoi c acid (Corrpound No. 56) To a
sol ution of th@S)-2- (S) (4-{[(4-Fluorophenyl)carbonyl]Jamino } phenyl)(hydroxy)methyl]-4-(4-
3-[(35) - 4- [ ( 459xcA1 D8Bl0tmPMOB( H?i bbitadsé heltl &nysadnm& (1) -

hydr oxy[ 4- (4- npfagémypbgnoxy)phe iyrret hyl1l-4- oxobutyl] , 2, 3-benzotriazin-4
(3H)- one (2. 6 0. 0040 m)lﬁ‘i i n tetrahydrofuran ﬁ'ld under ar gon

at nosphere at t{(@)EHYQI@hy r(d ifemetoxpd-@aflearbmet Hp](l@lyb]ggbgpylb_ 012 nol)
and then it hi amnoymheox detl(y0}-256-og0-102,Dd6Azotmdzin-3eiB-d hagmhoaragid hi s
reaction m xt ufGmymsmdNo. 1@8d for about 2 hours. The reaction was quenched
by aci di fyi ng Maes:562041 on m xture with sodi um bi sul fate and ext racting
with ethyl acetate and wat e The organic | ayer was concentra% and

puri fi%d” by co@t??ﬁ% f ideBW(ﬂe{t[@alﬁétlhb’biérﬂxé?‘dngei"ﬁ%?ﬁ]éoné’ga@l%ﬁ ey obtai n
the title conp@ahall-L6(-¥iel d:3-begglyiaris-HéA)-zbbuiansc peid (Cawpows) No. 18)

NVR( DVSO- d6, 4Massv|4|§§96 8. 19- 8 21 (1H d J= 8.0 Hz), 8.15-8.17 (1H d, J=

8.0 Hz), 8.04& % ﬂ o 133 79% H yﬂyﬁx
e s R L SRR
2.03- ¥ 07 (2H 2012/ 014114PCT/ 182011/ 053155 39 The f0| | oW ng

conpounds wer e(m@r{@mdydmx}@ (SR arNBRYBarhidb el } S My &8{4ox0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 20)
Mass: 459.95



(25)-2-[(5)-[4-(3-Chl oro-4-fluorophenoxy) phenyl ] (hydroxy) met hy1] - 4- ( 4- oxol,
2,3-benzo triazin-3(41/)-yl)butanoic acid (Conmpound No. 57) Mass: 482.28
5(25) - 2- [Wb)20{201§144 Chl or o- 3- net hyl phenoxy) pheny] ] ( hydr opgrnmB2oyhiziss ( 4- oxo-
1,2, 3-benzo triazin-3(411)-yebut anoi c#5aci d (Conpound No. 58) Mass: 478.25
(2S)-2-[(8)-[4-(4-Chl oro-2-fl uorophenoxy) phenyl ] (hydroxy) net hyl ] - 4- (4- oxo1l,
2,3-benzo triazin-3(411)-yCbutanoic acid (Conmpound No. 59) 10Mass: 482.28
(25) - 2- [ (5) - [ 420%2H( D ppboey(éxy (Hpirepyibhdrly))darbayy] taetihy fifhedyl frethyid-43(42, 3-
benzot ri azi n- 3¢t 4P 3ylednad @ingin3 (4&)-g) bt beid (Nompéthd W) 448. 29
(25)-2-[(5)-[ 4Mass:40D0D 1 uor ophenoxy) phenyl | (hydr oxy) rret hyI] 4 (4 oxo 1, 2, 3-
15benzotri azin 41 ebut an0| c aci d (Co

(25)-2-[(5)-[ 4 2€§z o‘%f eﬁmaﬁ'gw yoay nk@flﬂinqeﬂwl](%(‘bw 1223 3-
benzotY i azi n- 3?%1&&@@&1&5%@1)@%@1@@@6 @Jur%\l Mass: 464. 26

20( 25) - 2- [ (5) - Masg: 378AR or ophenoxy) phenyl ] (hydr oxy) met hy1] - 4- (4- oxo-1, 2, 3-

benzotri azi n- 3 %)( deme B@‘am ﬁ%gﬁ ‘Eﬁ‘ BRSOt _
ERMERE ha it st g

(25)-2-[(5)- [4 hI orophenoxy)phenyl](hydroxy) met hy1] - 4- (4- oxo- 1, 2, 3-

gggz 21%0! azin- %@}é)[(m%%@mmc@&bghén%%e&m ab¥inopRenYREFdrodP ety 1 RN
(4-0x

(25) 2-1(5)- [4mg50915’g’3 PR et S ?‘i}?ﬂ%"ea BN Ry 1] - 4- (4- 0x030
, 2,3-benzo triazin- 1/)-yQbut anoi c acid (Conpound No. 66) Mss: 482.28

(25) 2- 1( 5) - Hy@Sp2y([H-H Biroxt(ha¥Pahethobohpiragiohnidhinbl phkng Y mothgt 14-@- 3-

benzot ri azi n- 3¢:bLAY 3yiedaubtaiasin 3 (aE)-9l) htarme bed ( @@mf)&ﬁ))d M&ss) 460. 30

35(25)5 2-[(5) - MSi27§biOf0 4 met hoxyphenoxy)pheny ](hydr oxy) rret hyI] 4 (4- ox

o- 1,2,3-benzo triazin- 3([ yCbut anoi ¢ acid (Conpou %

494. 29 (28)-2-[(S)-(4-{[2-F uorophenyl)carbonyl]ammo}phenyl)(hydroxy)met y].]-4-(4-

(25) - 2- [ (S) - [ 4921 .2 3Ehdneivinziphiéthb)y)pitamyt it ydewrgyndeY ¢n26) - 4- (4- oxo- 1, 2, 3-

benzotri azi n- 3Y4adst ¢ 79I8$but anoic acid (Corrpound No. 69) 40Mass: 466.31 WO

2012{0}4114P o) ) 1]-4- oo
T e ot o

(25)-2-[(S)-Hydroxy(4-{[(3-methylphenyl)carbonylJamino } phenyl)methyl]-4-(4-
oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 28)
Mass: 472.92

25 (25)-2-[(S)-(4-{[(3-Fluorophenyl)carbonyl Jamino } phenyl)hydroxy)methyl]-4-(4-
oxo-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 29)
Mass: 476.88

(25)-2-[(S)-(4-{[(2,6-Dimethoxyphenyl)carbonyl Jamino } phenyl )(hydroxy)
methyl]-4-(4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 30)
30 Mass: 518.92

(28)-2-[(S)- {4-[(Cyclopentylcarbonyl)amino]phenyl } (hydroxy)methyl]-4-(4-oxo-
1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 31)
Mass: 450.94

(28)-2-[(S)-Hydroxy(4-{[(2,4,5-trifluoro-3-methoxyphenyl)carbonyl]amino }

35 phenyl)methyl]-4-(4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound
No. 32)
Mass: 543.09

(25)-2-[(S)-Hydroxy(4-{[(2,3,4-trifluorophenyl)carbonyl]amino } phenyl)methyl]-4-
(4-ox0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 33)
40 Mass: 513.06

(25)-2-{(S)-Hydroxy[4-({[2-(trifluoromethyl)phenyl]carbonyl }amino)phenyl]
methyl}-4-(4-0xo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 34)
Mass: 527.11



5(2S)-2-[(5)-[4-(3, 4-D net hyl phenoxy) - 3-f | uor ophenyl ] (hydr oxy) net hyl | - 4- (4-
oxo- 1, 2,3-benzo triazin-3(4H)-yl)butanoic acid (Conmpound No. 72) Mass:
476.46 WO 2012/014114 PCT/IB2011/053155
(25)-2-[(5)-[4-(3, 4-D chl or ophenoxy) -8-f| uor ophenyl ] (hydr oxy) met hyl]-4-(4-o0
x0l, 2, 3-benzo triazin-3(4H) -yl )butanoic acid (Conpound No. 73) 10Mass:

516. 33 and 518. 29 .

(25) - 2- [ (5) - [ 42CH2t[6DtAHIEyI-Phmnthryyphenyl)aadronyHemiro] phapgHéwdyomd hyl ] - 4- (4- 0
x0l, 2, 3- benzo methgHi443¢:dH) 2)3-hdmadiziagines (4&)-¢1) bangpoucid (Rompddd Wask) 504. 44
(25)-2-[(5)- [3Mlﬁlss;|6r19)-1§ (4- met hoxyphenoxy) phenyl ] (hydr oxy) rret hyl] - 4- (4- oxol

51, 2, 3- benzo t |n 3(4 ut anoi c_acj d ound No, Mass:. 478. 38
Synthetic Pr oc e[@ rg" Mﬁéﬁ qropheyh) gcaébqqyﬁ] ﬁ’h%%}’lghﬁ‘mx”methy]] -4-

3-[ (38, 4S) - 4- (4-9%r hééﬂémqtym@nﬁ(‘ﬂl(l):tsl))bmammw( orgReAn, Ne. 36hi azo

| i di n-3car bonyMﬁSSfl4ﬂ§'6f40xybutyll -1,2,3 -benzotriazin-4131])-one 20Step 1:

yminests o, ééi e oo Rt s s i)

To a sol ution tazin- 01é adl ompound

3-{4-[(45)-4-b §5y:§2§98xo 1, 3-t hi azol i di n- 3-y1] - 4- oxobut yl | 1, 2, 3- benzot ri az

i n-4(8H) - one (28)-9,[($-(@¢ gmb)ﬂmd} ienfh QL BEBA laaM bﬁé@rlﬂqﬂ%dr@iy)ﬁq‘éﬂm 1-4C,

titaniumtetrag ,g,rlggl( o aﬁh3( bﬁ%&ic&@&( reaction
m xture was st for about 20 nutes at roo terrperature (-250. To

this, tetranet yFetg 1T"enedi anine (18.5 m, 0.122 nol) was added at 0C and
the reacti on ni2%)- Qf[éS’)vQés{[@2|,6-Ei\'ﬂan:brbpheay])carlb@ryl]abﬂmﬂ}pﬁﬁlyﬁ(]mxdre)sy)méthyi]hfé sanme
tenperature, 44dnito-bbgrizabolehyide (4 ARyBb@andic 8E3 (C@hpound Xio.G9) or onet hane (50
m) wess added Magis abkoped to stir for about 2 hours at room tenperature
(-25C). On co |Z> turated sol ution of ammoni um ch| oride and
30subsequent | yZR-RUED- }fLX}‘gPﬁdﬂT{&@r@e@@i‘Xﬂ\%ﬂ@WH amgoy peny DEthySh#xt ur e.
O gani ¢ | ayer Riesl.8xrhengeaigzing (Gt ortenaie heid éCompoensie-#402d, purified on
silica gel (60MagQ4824h) using 25% et hyl acet at e: hexane as el uent to get
the desired product. (Yield: 18.2g) Ms: 560.15 (M+l) WO

2012/ 41 14PCT2EB2919L QSRCHH ol y RfacionZ)aritd|piRal IS (}Qfﬁroxy)methyl] -4-(4-oxo0-

3-[(3S, 4S) - 4- (FZ@%dﬁQ@H@dﬂﬂ-34 %ﬂ &oéabﬂr(ab&rp%u@mom
t hi azol i di n- 3- Mal§a6§)9@yl | - 4- hydroxybutyll-1,2,3-benzotriazi n-4(311) - one

To a solution of

3- 1( 35) - 4- [ ( 45025k2HENAP 1 6L-Bihoxyptenylieabxolyl ldinined pheryl)gayde syy)methyl]-4-(4-

hydr oxy( 4- ni t r ophédy-bameotnpyin-44 Hxghbtyphdie 4¢id (GeotnpowawtNo.a#2) n- 4( 3H) - one (18
g, 0.2 5 nol Mass1 50820ahydrofuran (100 m ) and net hanol (100 rri) 10% Pd/ C

appar 1 us- o “sSheHp RN bty B B AP BET F
t hrough celite -heagoigaanyiid vl heanais peid {gompound N
met hanol / di chl Maé‘mé‘@ﬁéﬁe The fil trate was concentrated, purified on silica

gel (60 120 45 }4{% o 1r?d) fito get
d d d
oo L R SRR e
(25)-2-1(S)- 14M(aif[ | or o- 4- (trlfluororrethyl)

phenyl ] car bony{2lsa0i {1s)- H?%X&M(d’{ﬂ(tﬁﬂﬁbﬂ@iﬁ{emyl)bhén}(]]%aﬂ%)ﬁyl}aﬁlrﬁmﬂeﬁyk}t ri azin-3

4 15 yl)b 14-
E(T)S 2S) - ) )11?%@)55 éﬁq zyl 2 0XO0- 1@§ﬂ?lh|§g%l |)(‘j§|hﬁlﬁoll3 acﬁy(@fohﬁféhﬁd% ®)

car bonyll 1- hydr oxy- 4- oxo- 1, 2, 3-benzotri azi n- 3(411) Abutyl i phenyl | -2-flu
oro4-3xrifluor @@QI‘{{(@)(BG&@EI@’IIJ@EO -16-diflsarophényfcarbonylJamino }phenyl)(hydroxy)

3- [ (3S, 45) - 4- (hetnyl]rbphexy 1.2;3B8bdiz0day ind3(BENF1)butdnax aeifl (Gompound No. 47)

20t hi azol i di n- Bfayd: [5eanBony1} - 4- hydr oxybut y1] -1, 2, 3- benzotri azi n- 4( 3H) - one

0.3 0. 0005 h| 40 t hyl 0.24 m
it oSl e A 5
2-f 1 uor o- 4- t r | FESFofnéday0-1Peirbenrottazir-3 &) phbagngic agidi§oswonst Nowdd added

under4Q1|trogenMai§9m§%Hére and the reaction mixture was allowed to stir for

about 2 hours eIYpes 9 (g | ded a4l the
(Zglotralggm (]3-5!33)’65 Qbf{brarngzgtngjzllnr§4%9 y ﬁoﬂlﬁgﬂ §3%9%9 % gﬂ
ass: 495 15



Step 2: Synthesis of
(2S)-2-[(S)44-(112-fluoro-4-(trifluoronethyl)phenylicarbonyll

am no) phewgl2b(dndriexy) met hyl | - 4- (4- oxo-1, 2, 3- benzot ri azipaT882b11Hs3AkUt anoi ¢
aci d (Compound No. 46) WO 2012/ 0141144PCT/ 1B2011/ 053155 42
(trifluoronethyl) benzam de (0.153 g, 0.000213 nol) in tetrahydrofuran (20
m ), hydrogen &eroxi de (0. 02%, 0.00064 nol ), lithium hydroxide (0.0134 g,
0. 000032 nol ) @A2daDdA-{{2. BDaflyorodreethpipbenydlsdrbonel janeinet pheny bithy dioxs) was
stirred for aboathylrie(dhowr1,213-banaotrineingié4 Hj-yhbutaidie add gGompourslyies. SAs
extracted w t hMathyD9.a8et ate, dried over anhydrous 5sodi um sul phate, and
concentrated t t &r oduct . Purification s .done on preperative TLC
usi ng .10% met h ﬁg [@c[zc%gT%B?Wa% rifluo WM)PB?PI%@?IQO%I%W‘HO Xguct.
(Yield: 61.0 ngydmsy)misyli-d-(faxe)l. 3jmepmiitsias(4Aod) tanpic asid (epnapoundy <) |
8.22-8.17 (2H,N31)8. 07 (1H, t, J= 7.44 10 Hz), 7.92-7.87 (3H, m), 7.73
(1H, d, J= 8. OMass: p45.¥556 (2H, d, J= 8.4 Hz), 7.25 (2H, d, J = 8.4 Hz),

4.82 (1H, d, J56+04K2),, - 12 42430-2.0
8 e B oAl o 0 B 4 8
( hydroxy) met hyt3= 22540 Biginr 3@ H-yhbrSaeir psidi (Gompaiyd Py 3t anoi ¢ aci d
( Conmpound No. §:43%8{dp 1. Synthesis of

3-{(39) - 4- 1(4nstalyen 24 1] @-PikOtpherdy i tRA }an@?‘te)‘l}@(l@di&?)methyl -4-(4-
hydr oxy(4-ni t "oRhg! KBS Wb 4@25315%%&&1&%,( ROl Noaghn- 4(411) - one
{4-1(4S) - 4- benzf/li-' 8%}(% 1, 3-thiazolidin-3-yl]-4-oxobutyll 1, 2, 3-benzotriazin
-4(3H)-one (1 @5-0-[00Z%ydroxy)(44{f(4eimethbxyphertifaar] ja@haibhergd ) n@ti@l]-44i(4-ani um
tetrachl ori de @&-92,3rbenzO trAB3 @Byl wasmeaiddeid (doapouhéBoasd) t he reaction

m xture 20 wasMatd: 508dof or about 40 m nutes at roomtenperature (-25C). To
this, tetranet h%% et hég enedi am ne (0.712 g, 0.0061 npl) was added at about
0C and the readti-ér(hiitrliEeclopmylsnbemdipmipolphenyl i By danpinneahy Bo-(fioxat es. At
same t enper at uh.8;3-tengofripzinoH(46D-yhbuiahoic abidrampenydido( )64 g, 0.0042 nol)
in dichloronetMase48B0lm ) was added to the reaction nmixture and allowed to
stir joor about 2 hours at roomtenperature (-25C). On 25 conpletion,
saturated sol ution of ammoni um chl ori de was added and the reaction m xture
r. Purification was done on silica
gel (60- 128220 M AtEX actapoprotenases Lkt Y hexane as eluent to get the title
product. (Yield: 0,62g) Ms; 559.91 (M+l) WO 2012/014114PCT/ 1B2011/ 053155
43 Step 2: Sy nmVpechemigpl entities of the present invention and corresponding standards used in
3-1(3S, 4S).-4-{.4-.am =3 -4y e

t hi azoli (?‘i)n ﬁﬁﬁ&é?tﬁgeéér?@gﬁ% ?Ielg ° ﬁ%}%&éﬁ%&?;ﬁ@ﬁi?@@gﬁﬁ?ét%dasg?sﬁflﬁ%11) -one To
a sol ut i odilwionSwkfc3badedin| NINMD) asdayolauftey 15PmdX OHEPES; 1 O @laCdhi hsBayI¥a@@; [ (S) -

B 6 D BRSSO RSt fithn Assiy g Roon BAMES €765 o r oom
tenper at ugighef a@ﬁ:ﬁ)lee{%ﬁ oﬁé’ﬂﬁ%@ﬁ&ﬁﬁﬁt o 55%1&@46{35‘%(1\@12@9) Balkigan davpajout 2

hours. The reaction Xt ur e’ was it'e and the resi due was
washed wi ElstagiMPhie) ahd dieattrareaypd-haMdIP-THeweicl deantdandbactiveted @singat ed t o

t the desi d. (Yield: 0.6 - 511.94 (M 18) .10St 3:
2ot hooi SreapeRATMRRS ahsig bny| fiasspiia Ssetis) o obteig gotive SR AT S 3 2
yl]carbo Wﬁ}caﬂrdgyﬂrr@a‘dibﬁ%ﬁﬁy%%u}e,aa(f’plbc]ﬁ'fliéﬁﬁéd MR eyt asiddubdiadih pheny11-

4- et hyl benzam de ' 0 a solution o '
3- [ (38 4Fuffer¢dischwtianoptabsenty oBprefandSpE B0e nf WOE/standartls Sor 30 minutes.

t hi l'i dj,n- 3- vyl .} - 4- but y1] - 1, - j-azi Ni 11) -
(0.6 g, ORTTN Tak e it et i ai st b ity e FRER SRRt o'
0. 0034 noGly-PRSLAAGRAT ai-DpRoUhL- A6 A B R TRRISA -NH Bt ¥ inkRdbhex telibebf de
(0.29 g, 0.0017 nol) was added and the reaction m xture was stirred for

about 30 i it s verll apd reaptien mea etlowed tweosgsd iKerdt upinpesindrappbydatithane and
water to gel m%fn{l'&%d 6?1&%5.’5%111 I%F\ﬂs? latdéxcﬁgtcl)onr@gve%%:gthq%ﬁﬁ Mcij'émission 525

35 nm. Blank reaction rate (without enzyme) was subtracted from each value. The percent

was wor ked up

control was calculated using the following formula:



20Step 4: Synthesis of

(25)-2-[(S)-(4-{[(4-ethyl phenyl)carbonyl]am nol phenyl) (hydroxy)

met hyl ] - 4w040ma4142, 3- benzotri azi n- 3(4H) yl ) but anoi ¢ aecu/1g@awpisussd No.
10) To the solution of

N-14-[ (1S, 29- 2-1[ (45) - 4- benzyl - 2- oxo- 1 3-thiazolidin-3- yl]carbonyl}

- 1- hydroxy-4- (4-oxo-1, 2, 3-benzotriazin-3(411) -yl ) butyl | phenyl} -4-

et hyl benzRarcane a¢tdiG5 gnhibit@DREZ omob) rate) xt EX0r ahydr of uran (10 m ), hydrogen
per oxi de 25(0.3mL, 2.65 noles) was added and reaction m xture was stirred
for about 15 niChyvasesaverd CalcTated aging Nédsy squiatel roprensidry shabpsisiacthod 633 g,

0. 00079 g)ﬁﬁ water (5 m.) were added to it and again stirred for about
2 hours o raPB tpélﬁﬁe\fea%lm %2 seﬁwa@nw@gaérﬁ pqmted%%&@p?@ﬁ CWES iRy DERNEd by

addi ng wafmhniBag. 1L, v@ﬁ%f?r&@év@r LDYdr dﬂgﬁéagé dJ {1 thiM&eg Was dried
over/anhydrous sodium sul fate ncentr te pur I y preparative WO
2012/ Q14114P 55 4 C %,

ol uent o got TRGICTDY BVanRREfcteqelntithes tit F" e %&??ﬁ Wﬁt&%ﬁ‘é *

( DMBO- d6, whih Mize) desBabld QctdGty(pkbliles) , 8. 20- 8. 15 (2H m, 8.06-8.02 (1H m,
57.89-7.85 (3H, m, 7.61 (2H, d, J=8.4 Hz ), 7.35 (2H, d, J—84Hz) 7.21
(2H, d, J= 8. 4AMiNID-9 attiBlledofMBe éérhbodﬁis dﬂ;cl‘@)@ecﬂlngge (o Ehtidh), prozfid%Q 18505 (3H,

m, 2.20-2.00 (2H, m). The fol | ow ng conmpounds were prepared Follovvl ng
above r outauasfirony albdved P icropw)ar2o pp@)t -1 (MM or[f{om @mtmdoplhmmwlylctarab@lﬁﬂl] am no

gg?gyl()c(()n%ig(rm %\%neg(i%légg%go aboh}ggné& E%gbe zof g;@zl\ﬁlq? {aou]tll)nl\)flgrqlfjc;n?nm ¢

[ (3, 40Di cdvoar DEhevIth )as@rtbml dr fR0Fh BBouR IO MM 1 dhodt mwl e oy dbouft30 nM to
(4-oxo-1, 2, 3- benzotr| azi n 3 4% yl ) butanoic acid npound No. 12) Mass:
P

528.84  about | nM, op&pupatpop @hyletzlLr{M[mer@mtah@wan@fm yloaait ﬂ)@%la}s am no
heny! t 3(417) - yObut d
E’ci%otnd%d*%t?a%éu“?ﬁ%@toéﬁ?% ?lzr%'fta roxy (4. [(3 nore &

oxo- 1.2, 5 bensH A3y B ForBat Ec gt (RsTmsEing: RSYided) Ciass

489. 97 20¢a)s-fromh bisdut Iy ehtipoAarfto h&&nrmm drmMﬁa&qm@Mﬁdlmmo&u
phenyl ) net hyl] - 4- (4- oxo-1, 2, 3-benzotriazin-3(41-/ MthbUt anoic acid

( Conpldundnoor frep abﬁlsts30041Mtcoab0(uQS)ll\/20E @s;na(bqsut [QuaM tb abewgHevyenfeembony ! ]

am no } n r oxy,)

oxo 1, o, LSO RGBS o sbia0 M P AL R8T B ASs

477. 96 (Zﬁa)ouﬁi n, S}frkﬂﬁﬂetbaw[ﬂnM{to[aﬂoﬁfqtmxarﬁorﬁtabwtlmmwebmIl)mxm@myl ]
carbonyl} am gRpheny %%3%

- 4- ( 4- oxOkOmpAr PdA BRyimastEbut anoi ¢ aci d (Conpound No. 17)
Mass: 557.94 30(25)-2- [(S)-Hydroxy(4- [(5-nmethyl-1,2-oxazol-3

-yl )carbonyl] am no phenyl)

met hyl ] - 4- (4- oxo-1, 2, 3-benzotri azin-3(41/)-yl)butanoi c acid (Conmpound No.
18) Mass: 464. 96 (25)-2- [(S)-(4- [(3 -Chloro-4-fluorophenyl)carbonyl ]
am no } phenyl) (hydroxy)

met hyl] - 4- (4- oxo- 1, 2, 3-benzotri azi n-3(41/)-yl) butanoi ¢ acid (Conpound no.
19) 35Mass: 510. 80
(25)-2-[(S)-Hydroxy{4-[ (phenyl car bonypam no] phenyl | net hyl ] - 4- (4- oxo-1, 2, 3-
benzotri azin-3(41/)-yl)butanoic acid (Conpound No. 20)



Mass: 459.95 WO 2012/ 014114PCT/ 1B2011/ 053155 45 (25)-2- [(S)-Hydroxy(4-

[ (4-propyl phenyl)carbonyl] am no phenyl)net hyl]-4-(4-

0xo0-1, 2, 3wbenratisiiazi n- 3(41/) -yl ) butanoi ¢ acid ( Conmpoun®CRaB2021)53MESS:

501. 92 49
(25)-2-[(S)-Hydroxy{4-[(phenoxycar bonyl ) am no] phenyl | net hyl ] - 4- (4-oxo0-1, 2,3
- 5benzotriazin-3(4H) -yl )butanoic acid (Conpound No. 22) Mss: 475.92

(2S) - 2- [ (Be-ckymtr oxy {4-[ (phenyl acet ypam no] phenyl | net hyl | - 4- (4- oxo-1, 2, 3-
benzotriazin-3(4H)-yl) butanoi c acid (Conmpound No. 23) Mass: 473.94

10( 25)1- 2-1.[ ( S) A (cémpdund & Ebridulacln| or ophenyl ) car bonyl ] ami no

phenyl) (hydroxy) net hyl] -4- (4-oxo-1, 2, 3-benzotriazin-3(4H)-yl)butanoic acid
(Compound No. 24) Mass: 526.84 (25)-2- [(S)- ydr oxgla
[ (2- et hyl phenyl ) car bonyl ] am nol phenypmet hyl ]

oxo- 1, 2, 3-benzotri azi n- 3( A -yl vbar otpound No. 25) 15Mass:
472.92 (25)-2- [(S)-(4- @ ‘ 0
[ (2- Fl uor ophenyl) car bonyI nol phenyl ) droxy et hyl ] -4- (4-

0x0-1, 2, 3-benzotriazi n-3(411) - yDbut anoi ¢ ac ompound No. 26) Mass:

476. 88 (25)-2- [(S)-(4- [(3 -Chlo enyl ) car bonyl ]
am nol phenyl ) (hydroxy) net hyl] -4-(4-
200x0+1, 2, 3- benzotr| azin-3(411) -yl ) butEhigifiadci d (Compound No. 27) Mass:
492. 83 (25) 2- [(S)-Hydroxy(4-

[ (3- et hyl phe

0XO0- r17%2 3- ben%ﬁ%l}llggl F%d%ﬁah%n%&ﬂw u{%!rr%:&?s %%:{%dcli“? ﬁ%{)e&fjr?é arﬁgmac)eumallz
472. 92 25( 25) -Reeftildy s¢ltthereof, wherein,

[ (3-Fl uor ophenyl ) car bonyl ] am nol phenyl ) (hydr oxy) net hyl ] - 4- (4-

oxo-1, 2, 3- ben@azi n-3(411)-y1) butanoi c acid (Conpound No. 29) Mass:
476. 8

[ (2, 6%[) net hoxyphenﬁl) cye# Orglli)l}en L rlllgei)a Olrgl?tﬁroé?ml%l.

met h 4-(4- n d nd No.

e e 5 X T b NBIZPALO P2 R AL D8 2801, 0P RPN

{ 4-[ (Qycl opent ke ar fioinydgrabatwedphemyd:] (hydr oxy) met hyl | - 4- (4- oxol, 2, 3- benzot
ri azin-3(4H)-yl)butanoic acid (Conpound No. 31) Mass: 450.94 (25)-2-

[ (5) - Kydr oxy(wlgﬁg@rﬂi SNHL - CSJ:QPHG (3s)-@Lyoxyphenyecar bonyl | ~am no}
35phenyl ) met hy1] - (4 oxo 1 benzot riazin-3(4H)-yl)butanoic acid

(?W%Pgoxphenyl )car’bonyf éed)zg?: F‘Ré[(é(r’rg?_y%’] j $ob{23

(4-oxo-1, 2, 3-benzotri azin- 3(4H) yI)but anoi ¢ acid (Conpound No. 33) 40I\/ass:
513. 06 (25) 2- ) Hydr o [2-(trifluoronethyl)pheny] ]carbaonyl
am noYpheny! ] h&?la}yl %’CE Elﬁsldleiergargl.(gféwieé@qyicaéi Q@Q@PEW IpBae SHbice aC| d

(Compqund No. s%%lmh(&ﬁsby Sfeormore Wbttt AidgehdBR LReRklAr LS5

12 R’ is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cg alkyl,

13 halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CHz),-OR¢ -C(=0)-Ry, -COORy, -
14 NRR,, -(CH2)n-C(=O)NRR, -(CH,)a-NHC(=0)-R¢, (CHz),- O-C(=0)-NR{R,

15 (CHz)a NHC(=O)NR{R,, -(CH3)4-O-C(=0)- Ry, -(CH3)n-NH-C(=0)-Rs or

16 -(CH2)uSEO0)m-NRR {wherein Ry and R, are independently selected from hydrogen,
17 alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
18 alkylheterocyclyl, n is as defined earlier and m is an integer 0-2};

19 @ is selected from heteroaryl or heterocyclyl.



46 (25)-2- [(5)-(4- [(3,5 -D inethoxyphenyl)carbonyl] am no }

phenyl) (hydroxy) nethyl]-4-(4-o0xo-1, 2, 3-benzotriazin-3(4H)-yebutanoic acid
( Compoundwtiao1236311vass: 519. 13 (2S)-2-[(S)- (4- PLaBB11/053155

-Di fl uor ophenypc arbonyl] am no }phensl ) (hydroxy)nmethyl ] -4-

5(4-oxo0-1, 2, 3-benzotri azi n-3(411) - yebut anoi ¢ aci d (Conpound No. 36) Mass:
495.04 (2S)-2-[(S)-(4-

[ (3, 5-Di chl orophenyl ) carbonyl ] am no} phenyl ) (hydr oxy) net hyl ] - 4-

(4-oxo-1, 2, 3-benzotriazin-3(411) -yl )butanoic acid (Conpound No. 37) Mass:
526. 99 104.25) - 2-conpBlnd dbcofdiizy wb-cDiifnl Y baviph dreydtiucardofydrmudaniano }

phenyl) (hydroxy) net hyll-4- (4-oxo-1, 2, 3-benzotriazin-3(411)-yebutanoic acid
(Compound No. 38) Mass: 495.04 (25)-2- [(5)ex4- pH2,6-D

(4-oxo-1, 2, 3-benzotriazin-3 D-yl)b Lo{ Conpound No. 39) 15Mass:
495. 10 (25)-2-[(5)- Hydr oxy- met’h )car‘BonyI ] am no}

phenyl ) net hyl] - 4- (4- oxo-1, - benzot i 1)-yl)butanoic acid
(Compound No. 40) WMass: 489.16 20(25)-2- [ (C ycl ohexyl c

ar bonyl ) am no] phenyl } (hydroxy)nmethyl]-4 - oxo- 1, 2, 3-benzo
triazin-3(4H)-yl)butanoic acid (Conmpound No. 41) Mass: 465. 20
(29)-2-[(S)-(4- [(4-Ethoxyphenyl) cgph@my: Jbia am no '
} phenye( hydr oxy) met hyl] - 4- (4- oxo-1, 2, 3-benzotri azin-3(41])-yCoutanoic acid
(Conpound No. 42) 25Mass: 503. 20 (28) 2-[(S)-(4-
[ (3, 4-3Di 1 uor opbleding)recmizoesy endntiamiersan}l disengon b hdreoXyor m phtiyd ceuticklly
(4-oxo-1, 2, 3-benzaotria Efg’g yebut anoi ¢ acid (Conpound No. 43) Mass:
495. 16 ( 28R abl%‘ﬁﬁtﬁh? %ée{e&b
[4-(trifl uoro et hoxy) phenyl ] car bonyl | am no) phenyl ] 30net hyl }
-4-(4-oxo0-1, 2nzot ri azi n-3(411) -yl )butanoic acid (Conpound No. 44)
Mass: %545. 15 (25)- B-phehyl; fiyatophenlyl} heterdadyl-of hetefdeyralybmet hyl ) pheny] ]
car bonyl } am no)phenyl] nethyl}
- 4- (4-0x0-1, 2, B! i@%ﬁiﬁﬂ“(@ﬂb)ﬂ SNH@:@)(eM &)%bqt&ng —@WN -, (TprpeoNdHNe.  45)

2 d| f1 uoro henyl) carbonyl ]

Ma 527. 15 3 5) [

am'sflol Toheny! ) ( XYNHI%éhh (Pz D%IC(?@HQ&: OQ (QHs)n-,b(éﬁb&f Bazi n- 3

411 03 t d

ES) %—lydr ogyaFZ %ﬁét( gﬁﬁ?ﬁuwg %ﬁlﬁfgyl )pgﬁl Oj car %%RNH V\é}%ﬁ?e?cl) p Zeeﬁgll]

met hyl9 } - 4- (4eramndintege, iRtbesnziodnd Bzi n- 3(411) - yebut anoi ¢ acid (Conpound No.
48) 40Mass: 527.16 (25)-2- [(5)-(4- [(2,5-Difluorophenyl)c arbonyl] am no }
phenyl)(hydrog@t hyl] -4- (4-oxo-1, 2, 3-benzotri azin- 3(4H) yl ) but anoi c
acid npoun 2/0 0 47
(25)-2- [(5)-(4- %}?%l %ﬁﬁ”ﬁfgﬁ%‘%g%%ﬁ@ O(Hly?}écar ony F}?Q&nlée j)%;&1?15
phenyll) (hydr oxsu})stmﬂateldyﬂy} oﬂedﬂn@b@&uﬂstﬁue’ﬁtﬁﬁﬂé’@hdérﬁ@l sBlediedhonyR):but anoi ¢ acid
(Conpound No. 50) Mass: 509.18 (2S)-2-[(5)-[4-({ [4-Fluoro-3

-(trif) uorometRy| s)a‘llt}@%lke]ny@%[l?ﬂﬂgb”cy% egR MMk, halogeno-C,-Cs alkyl,
5( hydroxy) nmet héi] 4 (4 ox0-1 -benzotri azi n- 35}4111/) y1) but an0| c acid

( Co nd No. ygemads- C5a113,0>gy5 a21do thiol, alkylthiol, -(CH;),-OR; -C(=0)-R¢, -COOR, -
14 NRRy, -(CH2)n-C(FO)NRR, -(CH,)y-NHC(=0)-Ry, -(CHz)s- O-C(=0)-NRR,
15 (CHz)n NHC(=O)NRR, (CH;),-O-C(=0)- R¢, -(CH;),-NH-C(=0)-Rsor
16 -(CH2)nS(=0)m-NRR, {wherein Ry and Ry are independently selected from hydrogen,
17 alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
18 alkylheterocyclyl, n is as defined earlier and m is an integer 0-2};

19 @ is heteroaryl or heterocyclyl.



(25)-2- [(9)-
{4-[ (Cycl opropyl car bonyl ) am no] phenyl | (hydr oxy) met hyl | - 4- (4- oxo1, 2, 3- benzo
triazi n- 3yodhipiiytut anoi ¢ acid (Conpound No. 52) 10MassPC4AB2019053155
(2S)-2-[(5)-(4- 51
[ (2- Et hyl phenyl ) car bonyl | am no) phenyl ) (hydr oxy) net hyl | - 4- (4-
oxo-1, 2, 3-benzo triazin-3(411)-yl)butanoic acid (Conpound No. 53) Mass:
485. 19 (25)-2-[(5) -Hydro xy(4- [(4-nmetho xyphenyl)acetyl]
am nol phenyl ) net hyl] -4-(4- 15o0xo0-1, 2, 3-benzo triazin-3(4H)-yl)butanoic
aci d (IConpoundANompbdnd ddasslind50X12M 1, A5Ying the stimpturd df FqrinBleclbobut yl c
ar bonyl ) am no] phenyl | (hydr oxy) net hyl ] -4-(4-0 xo01l, 2, 3-benzo
triazin-3(4H) -yl)butanoic acid (Conpound NoOH55) OMBss: 437.21 20 Assay for
Matrix Metal |l oproteinases (MWs) Newf¢hem cal entjities of the present

§ present i nvention were
prepared (stock 10 mVM in ] 0 ilutions were made in
MWP assay buffer [50 M HERES | 1507 nM NaCdl, 25 1 i M Zinc
Acetate, 600 i M CHAPS (pH 7.4)]. USA urlesh MVPs expressed either as
full length or catalytic domain. The Col | agepase (MWP-1), Cel atinase
(MW-9), Elastase (MW-12) and nenbrane type-1 (MWP-14) were cl eaved and
activated using reagent APVA (4-am ndopmehlydb nercuric acetate) to obtain
active catalytic domains. In a typical 100 pl reaction assay m xture, 1.0
pl of 3desired ibRdmgzyceenaresenandaimatsedidins@oedmidrs theesf swlaythaomdentiabiyence
or presence of 1.0 lgf %lcgﬁl standards for 30 m nutes. Reaction was started
with desired f3GPIIGRIASHt BSERO MREBIL FAM TAVRA
(FAM Thr - Pr oGl 0- Leu- Gly- Leu- Dpa- Ala- Ar g- Ar g- Lys- TAMRA- NH2) at a fi nal

concentration 10 i M per well and reaction was allowed to proceed for 45

m nuteés and rateofs melogdi drypobayclivhéttronsd of haemepdy selectRBfm e excitation
wavel engt h of 4 5 rimand em ssion 525 35 nm Blank reaction rate (w thout

enzy was sullP¥¥€d from each val ue. The percent control was cal cul ated

using the followiag formula: WO 2@12/014114PCJ/ 1B2011/ 053155 48 Per cent

activity = (inhibjted rate/cont ol [rate) x 100 | G0 val ues were
%’%on aralysis me by Graph-Pad prism
onnt dose/regsponse curke in presence of

cal cul ated usin | I

version 4.2 sof fwarg;

inhibitor. 1C50 v%il ue were Y ragébl for d icate a “daf)a and val ues

t abul ated. 5The pl*esent invention relates to conpounds that act as dual
MWP-9/ 12 inhibitors, which have desirable activity profibes. MVP- 9
activities of the cor@gp@mds di sclosgd in the ifiventiog, provided |C50

val ues from abou 57 cronol a out 1 %M/llor fromNabo_t( m cr onol ar
to about 1 nM f omNaibout 6 M tg=@about |1 MM or ;dﬂab ut 300 nM to

about 1 nM or f¥ about b “AMd o abouy 1 or°fr §m about 50 nMto
about 1 nM or "Pfom abdut 30 NMto about 1 nM" or from aBout 20 nMto about
1 nM or fromabout 12 nMto about 1 nM as conpared to about 1.4 nMto 3.2
nM for marinmastat . MWP-12 actigities of ¢he conpounds di sclosed in
the invention, prayidgd I C50 S rom aheut)(10 m cronoljar ,to about 1 nM
or from about 1 ongl ar |t I\crip (30 nM to about
1 nM or froma Q0 nM e~ aha \ nM o O mMto about 1
nM or from ab8ut 30«ﬁMtE‘))Vabout ®wvny or Pro abou(ﬁ MY nWto about 1 nM
or from about 15 tho about 1 nM or from abo t 7 nMto about 1 nM as
conpared to 0.2 nMto 0.9 nM fop nari nast at.

2012/ 014114PCT/ 1820 1/ 053155 49 V‘e cI aim 11J\A corrpound of FQ{ mula |:
Formul a |

R)
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7 R




i ncluding racemates, enantioners and di astereoners thereof, or a
phar maceutical ly acceptable salt thereof, wherein, 5Wis phenyl,
fl uor ophewgl2p1dvasanoaryl or heterocyclyl; 6U is a bond, PCRHB2011/G318F) - ,

-(CH2). ., -C(=S)-, -0-, -S2- or -S -s2wherein n is 7zero or an integer
between 1 and 2; 8V is a bond, -NH, -C(=0)-, -C(=S)- or -S02-; 9Wis a
bond, -NH, -C(=0)- ,(CH2). , -C(=S5)-, -0-, -S or -S02-; 10Wis aryl,

cycl odl kyl , het srzewrgrlangnteperthstweopdi-41 , each of which can be further
llsubstituted by one or nore substituent independently selected fromR1L
12RI 9s al kyl ,Raiskedydgen at Hyoryle; cyano, nitro, hal ogen, hal ogeno-GC -C6
al kyl, 13hal ogeno- Cl- C6 al koxy, azido, thiol, alkylthiol, -(CH2)n-ORf,
-C(=0)-Rf, -COORf, -Rq, - (CH2) n- C(=0) NRf Rq, - (CH2)n- NHC(=0) - Rf,

- (CH2)n- 0- C(=9) {NRt Rq, = Rf Rs, -(CH2).-0-C(=0)- Rf,
RSt AV LI R e S

n- NH- C( - - 0) Rf Rqg {wherein Rf and Rq are

i ndependeptly sel ected, from hydrogen, ,17al kyl ., al ke cycl oal kyl aryl,
ot of dar T ek epERYERACCOBBIPTRIR. kG M Bl ol

18al kyl heterocyclyl, n is as defined earli ef and d%s an integer 0-21} ;
19Wis selected fromheteroaryl or h terocyr'y

the structure of Formula |a-QHO L'Fg
enanti omers and di astereo @ erep
salt thereof wherein, 5Wi phenyl , 3

heterocyclyl; 6LI is a bond, -(CH2), 62_ -(CH2) "C(=0) NH,
-NHC(=0) NH-, - 7SO2NH-, -NHS02_, -SO2_, _ =0) (0)-, -0-(CH2)",
-(CH2)"-0-, - 8(CH2)60C(=0)NH, -C(=S)NH. -NHC(=S)- or -NHC(=S)NH wherein
nis Zero 9or an'integer between 1 afgrpulxyly g aryl, cycloal kyl,
heteroaryl or heterocyclyl each of which can be further 1lsubstituted by
one oP nore subclydinguagemntdsnenaptinnientang dinsteseomeds thersef.RI 2 phamaceyticalliy | |

al kenyl , al kynyl an nitro,., hal ogen, hal ogeno-GC -C6 al kyl,

13hal ogeno- Cl- epgfS R4l thteoky Svheiedn 7" kyl thiol, -(CH2).-ORF, -C(=0)-Rf,

oudi ng racenat es,
rmaceutically 4acceptabl e
1, . heteroaryl or

XY,
i 5 L' is S$(0),, NHCO(CHy), and NHCO(O);
6 Ra, and@ are as defined in claim 1.
1 5 A compound of Formula I, which is:
2 (25)-2-[(S)-{4-[(4-Chlorophenyl)sulfinyl]phenyl } (hydroxy)methyl]-4-(4-oxo-
3 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 1);
4 (25)-2-[(S)-{4-[(4-Chlorophenyl)sulfonyl Jphenyl } (hydroxy)methyl]-4-(4-oxo-
5 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 2);
6 (28)-2-[(S)-{4-[(3,4-Difluorophenyl)sulfinyl|phenyl} (hydroxy)methyl]-4-(4-oxo-
7 1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 3);
8 (25)-2-[(S)-{4-[(2,3-Dichlorophenyl)sulfinyl |phenyl } (hydroxy)methyl]-4-(4-oxo-
9 1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 4);
10 (29)-2-[(S)-{4-[(2,4-Dimethylphenyl)sulfinyl|phenyl} (hydroxy)methyl]-4-(4-oxo-
11 1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 5);
12 (25)-2-[(S)-{4-[(4-Fluorophenyl)sulfonyl]phenyl} (hydroxy)methyl]-4-(4-oxo-
13 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 6);
14 (285)-2-[(S)-{4-[(3,4-Difluorophenyl)sulfonyl]phenyl } (hydroxy)methyl]-4-(4-oxo-
15 1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 7);
16 2-[{4-[(2,3-Dichlorophenyl)sulfonyl]phenyl } (hydroxy)methyl]-4-(4-oxo0-1,2,3-
17 benzotriazin-3(4H)-yl)butanoic acid (Compound No. 8);



14NR/Rg, -(CH2)"-C(=0)NRfRq, -(CH2).-NHC(=0)-Rf, -(CH2).- 0-C(=0)-NRfRq,
15(CH2) " NHC(=0)NRfRg,, -(CH2)n-O-C(=0)- Rf, -(CH2)n-NH C(=0)-Rf or

16- (CH2) "80=2002/01NRRq {wherein Rf and Rq are i ndependentCy/i1Bxiieci3ess f rom
hydr ogen, 17al kyl, al kenyl, cycl oal kyd3 aryl, heteroaryl, heterocyclyl,

al kyl aryl, al kyl heteroaryl and 18al kyl heterocyclyl, n is as defined earlier
and mis an integer 0-2}; WO 2012/014114PCT/1B2011/053155 51 13. A conpound
accorldi ng to c28)-&[6S)- Hal2 AP intethydphenyl)mnl fonplfipeoy F(Hyalrexy hoeibii -4 ek-ornd-a | b

i ncl ud ng r acehBBdsnze tramin-BideEh s anandic asidgCempeusd Noe?)eof , or a

BQF‘;Z@EFF? e é%zsg-“[ P(%?{?@Sﬁé%%ﬁe%fbﬁéx #50) Meaib S BBl vo
2012/014114PCTPB 3 19953 wEins4al)-vbutageis agid (GRmPRrRdBP- Hbiveen 1-4. 9Ra
i s hygrogen orok)oq($)n8. {[“0Eklorophb @At artRh§l)&find Heﬂ?lj?ﬁyﬂrc&lyﬁhéfhf{-]A- 14. A
cormpound accor 0092t39be%§§tkig}iﬁ43§5'ﬁ)ék%tm§c adil fCoHhGurRY NGl a e

I
Formul'a I ¢ including racemate | Oer s I ast ereoﬁgrs t hereof, or
a pha¥maceut i c@S)--[60«déd @bt-Pidhddrophdngl)ebonyhjasries ipherd) (hpdr&¢Oyiethyl]-4-
NHCOX5H2) . and(4MHoEY,0,8: betk ddriban-3 (4 dy N adieiascidl 6 ompelindNe [18);m 1.

26 (25)-2-[(S)-Hydroxy(4-{[(4-methoxyphenyl)carbonyl]amino } phenyl)methyl]-4-(4-
27 0xo-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 13);

28 (25)-2-[(S)-Hydroxy(4-{[(3-methoxyphenyl)carbonylJamino } phenyl )methyl]-4-(4-
29 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 14);

30 (25)-2-[(S)-Hydroxy(4- {[ (4-methylphenyl)carbonyl|amino } phenyl)methyl ]-4-(4-
31 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 15);

32 (28)-2-[(S)-(4-{[(4-Fluorophenyl)carbonylJamino } phenyl)(hydroxy)methyl]-4-(4-
33 oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 16);

34 (25)-2-{(S)-Hydroxy[4-({[4-methoxy-3-(trifluoromethyl)phenyl]carbonyl } amino)
35 phenyl] methyl}-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound
36 No. 17);

37 (25)-2-[(S)-Hydroxy(4-{[(5-methyl-1,2-0xazol-3-yl)carbonyl]amino } phenyl)

38 methyl]-4-(4-ox0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 18);
39 (25)-2-[(S)-(4-{[(3-Chloro-4-fluorophenyl)carbonylJamino } phenyl)(hydroxy)

40 methyl]-4-(4-ox0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 19);
41 (25)-2-[(S)-Hydroxy {4-[(phenylcarbonyl)amino |phenyl } methyl]-4-(4-oxo0-1,2,3-
42 benzotriazin-3 (4H)-yl)butanoic acid (Compound No. 20);

43 (25)-2-[(S)-Hydroxy(4-{[(4-propylphenyl)carbonyl]amino } phenyl)methyl]-4-(4-
44 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 21);

45 (28)-2-[(S)-Hydroxy{4-[(phenoxycarbonyl)amino|phenyl } methyl]-4-(4-0xo0-1,2,3-
46 benzotriazin-3(4H)-yl)butanoic acid (Compound No. 22);

47 (25)-2-[(S)-Hydroxy{4-[(phenylacetyl )Jamino]phenyl } methyl]-4-(4-0x0-1,2,3-

48 benzotriazin-3(4H)-yl)butanoic acid (Compound No. 23);

49 (25)-2-[(S)-(4-{[(2,4-Dichlorophenyl)carbonyl |Jamino} phenyl)(hydroxy)methyl] -4-
50 (4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 24);

51 (28)-2-[(S)-Hydroxy(4-{[(2-methylphenyl)carbonyl]amino } phenyl)methyl]-4-(4-
52 oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 25);

53 (25)-2-[(S)-(4-{[(2-Fluorophenyl)carbonyl]amino } phenyl)(hydroxy)methyl]-4-(4-
54 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 26);

55 (25)-2-[(S)-(4-{[(3-Chlorophenyl)carbonylJamino } phenyl)(hydroxy)methyl]-4-(4-

56 oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 27);



15. A conpound of Fornmula I, which is: 2(25)-2-1(5)- {4-

[ (4- Chl or ophenyl ) sul finyl]phenyll (hydroxy)nethyl] -4-(4-oxo-

31, 2, 3- bewpavrimziin- 3(411) -yl ) but anoi ¢ aci d (Conpound NeCTAB2014(0B%35 2- 1(5) -
{4- [(4-Chl orophenypsul fonyl ] phenyl | Fhydroxy) methyl] -4-(4-o0xo-

51, 2, 3-benzotri azi n-3(411) -yl ) butanoi c acid (Conmpound No. 2); 6(25) 2-
1(5)- { 4-1(3 ,4-D fluorophenypsul finyl]phenyll (hydroxy)nethy Ih

71, 2,9- benzo t@Sr2i[65)3HAirayy$ (] Gunethpipbemdicarboapiigoin ipikoy @y thy (4261)-
1(5) -3¢ 4-1(2, &&Dadkﬁmmphﬂnmﬂ} ﬂ)mhr}qmdnm&l(@mhydnmlwo m&y:hyl ] - 4- (4 0XO0-
91, 2 5"‘9 benzo t

ebu an c aC| % A
1(5 4- 1(2 ﬁ?é ( & Ngzgggrnﬁ i 4- 0x0-
110, B%. benzo Pkt ﬂtilﬂ“‘%iﬂl eﬂ%??d ™ 12(25§ 20
1(5) -6 4- [ (4k)-bymqn éb%ﬁletﬁl hERN ?daYBoln éﬁ q{o%y tﬂyyikdxy)4 (4- oxo-

131, -b t I
R CCHE  r

(hydr@xy) met hy@®5)-3-[ (3} - Bk éCydlannmlearb@nd)arrnm]ahenyl}:{Klﬁk@)y)yie)hyil]t %(rboro-aci d
mgsund No. ~ 72.3-Be62e ﬂr{aéﬂ{ 3@ y-l)lButaﬁhlk:(abﬂ[:(ﬁJemplo)deNb()hMl ] pheny! |

o Wvggzm il }5’3{;@

4 0XO-

[(2, met hy| SRy P e'e%%%‘k% UIaHOHP 3¢

191, £73- benzo Pl in- 3(411) yI)but anoic acid (Oorrpound No. 9);

20( 2%8‘ 2-[(9)- roX (4 {[(2,3,4-tr arbo ino} phenyl)methyl]-4
Zggx(fédiylngegg Zo [Elggggn g} Fﬁ?ﬁy %magr@;c aC| g&ﬁd&fgg?ﬂo 10);

22(28)0-2- [ (S) - (8- 2{{((89-163*&10&9[1@?(6{ [W(tmﬁambﬁﬂﬁiyl)@MMJCMbenlearﬁhmﬁblmyl)] net hyl ]
- 4- (471 230x0- 1m2thgHbe(roké-i 273-Ber0#bkim Y @piydboiatoid abid (CompponthNoNDt); 11) ;

24 2 -2-[(S | h | g .]
ph(eny hglt(jr Lx@%ﬁ@t[@ﬂf Cgl ops 8%8’ fl)iﬁ%@g@@%ﬁﬁﬁ%ﬁiﬁ@%ﬁxyﬁ%& anoi ¢
aC|bd (l]rrpound' Oxmg 3t2[t@ej2®£pazin{3 - Hyereneyy ax snyl)c
arbomyl | am no AL a ri%) carbonyl amino} phen )met 1]-

27 1,2,3-b

28?)2< 5 - 2- [(S;a ;%%y(t% gy %i eny(f E';F: ﬁgg{%&; am n ::W

phenyl6) net hyl ] 2S¥H2{[65)- (2Q{WD;wzﬂ&oblmbwrbaml]mﬁ(ld}lﬂhemwhycﬁnw)medgﬂw-
( Compriund No.  (®4dxo- ﬁ@G%hz&nbﬁ@%W?l@Wér{blc bdid (0®hpoiindhendl7).car bonyl ]

am n henyl ) ngt h 3-benzotriazin ut an | c aci d
( Conpc?ﬁ nd No. ”@ 51[@ Qg (_224 hgny ngq:lyl ammo}phenyl)l_ﬂydy oxygme thyl
| uor ofhenyl ) ca@ml ? nbeﬁmtptn@n |(§ yﬂb%mmx%@qmpmo 38);
80 (25)-2-[(S)-(4-{[(2,6-Difluorophenyl)carbonylJamino } phenyl)(hydroxy)methyl]-4-
81 (4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 39);
82 (25)-2-[(S)-Hydroxy(4- {[ (2-methoxyphenyl)carbonyl Jamino } phenyl)methyl]-4-(4-
83 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 40);
84 (28)-2-[(S)-{4-[(Cyclohexylcarbonyl)amino]phenyl } (hydroxy)methyl]-4-(4-oxo-
85 1,2,3-benzo triazin-3(4 H)-yl)butanoic acid (Compound No. 41);
86 (25)-2-[(S)-(4-{[(4-Ethoxyphenyl)carbonyl]Jamino } phenyl)(hydroxy)methyl]-4-(4-
87 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound No. 42);
88 (25)-2-[(S)-(4-{[(3.4-Difluorophenyl)carbonyl]Jamino } phenyl)(hydroxy)methyl]-4-
89 (4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 43);
90 (25)-2-{(S)-Hydroxy[4-({[4-(trifluoromethoxy)phenyl]carbonyl } amino)phenyl]
91 methyl}-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 44);
92 (25)-2-{(S)-Hydroxy[4-({[3-(trifluoromethyl)phenyl]carbonyl }amino)phenyl]
93 methyl}-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 45);
94 (25)-2-[(S)-[4-({[2-Fluoro-4-(trifluoromethyl)phenyl ]carbonyl } amino)phenyl]
95 (hydroxy)methyl]-4-(4-ox0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound

96 No. 46);



330x0-1, 2, 3-benzotriazi n-3(4H) -yl ) but anoi ¢ acid (Conpound No. 16);
34(25)-2- (S)-Hydroxy [4-(

[ 4- met hoxwoe(zmufikuor orret hyl ) phenyl ] car bonyl | am no) 35phenpioii/nssussy| }
-4-(4-oxo0-1, 2, 3-benzotriazin-3(411) - y8but anoi ¢ acid (Conpound 36No. 17);
37(25)-2- [(S)-Hydroxy(4- [(5-nmethyl-1, 2-oxazol - 3-ypcar bonyl ] am nol phenyl)
38net hyl] -4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)-yebutanoic acid (Conpound No.
18); BB(2S) - 2- (265R-[(D-(4-{[(3-Chloro-2,6-difluorophenyl)carbonyl]amino } phenyl)(hydroxy)

[ (3- Q1 oro-4- fﬂneﬂmyqmqehy*c)-mt%bmybﬂramnmhﬂmnwt}mmydmd>(§2§ompound No. 47);

ig;re t%g']ZS;l (24 Q@enﬁo& Al?t%llﬂlqor% 4|_1le)¥)}eleny ]%ar onyl grlngnoSpcﬁ%n 1 und No.

[ {¥henyi car% l})' ‘194 ﬁé?ﬂﬁe?ﬁ?%!%w 3@ i) yhbytagois agidd Compeund Ber +8zi n- 3
(4141()’19bUt anoi (2 jfr[gﬂﬂl Mop g Ji%?ﬁm%no}&)ﬁé)yﬂd{ﬂﬁwﬁéthyl
4- | ph
E1£10x1(;62(ipy g Sg 4zot rlfg%n% @%IH%&)HF 0|13§aC| ol O&n%_c}\lwg)ﬂ)

45( 28)3 2- ( S) - QRI2AXY-@-Ue2.3- Wﬁmo%ymmﬂlblphvﬁﬁlﬁmmmmwl}Ibhmvhﬁﬂy}imXY)
- 4- (140x0- 1, 2, BrethdHbbzotd-1 - bbrﬁ()tﬁhim yuﬂpyt)amn@c aad(dC()ﬁpmnﬂhNd M, 22);

47 2 2-1(S h t I th

v (W 1> Gl B e Relimating, 20,
49( 2 [(S)C droxylnzethyl crirexok W@é@fl%ﬁ@ﬁ%ﬂﬂww acid (Compound
phen 75(hydr ox) Prr%‘t)hyl] -4- 50(4-o0xo0-1, 2, 3-benzotriazin-3(411)-yl)butanoic

aci djggConpound, @% g&z)i}‘f% g{% 5&§ﬂyl%ﬁgﬁérﬁﬂ}(ﬁ1§&omflﬁpgqxlol(S

b
?2020 dl] ZaCT Bgn’zbt riazin- 9’1)) ngﬁcﬁc’cd (§8FH’°B’&% Oazr?d No. 25);

53(25)0 2- [ ('S) 2542-[[HA4H @CE thigipdeiy])castongyhinodphiengl) tydroxy)rabtigl aixi) met hyl ]
- 4- (4t1 S4oxo0- 1o>20 Bz@emabmam Bc@b@l)bhtavmtacm@oﬁlp@@h@m@mound No. 26);

55(2 2- [(S) - Chl or gphenyl rbonyl ]

amin ijhenyl )( Iﬁﬁqrﬁ 31( -4 4eine oxyphenyl)acetyl]ammo}phenyl)methyl] -4-(4-

560xbl31, 2, 3 bemﬂ,ﬂ nao:@(iazlrr $ Ay BibutanoicecH(@mrosRddendtNo. 27); WD

2012f 9114114PCT( ?éo@tﬁ ﬁZ{&)%ﬁ 1n[) § };Tl}/(i& g’)é}nethyl -4-(4-o0xo0-
3- pet hyl ph 3
Koxirt 3. 5. Egﬁf%% %ﬁ%ﬁ ylﬁg?%lﬁoac &Oe&gp%fu&d No. 28);
59(25)6 2- [ (S)€ASS2-{(S)-Hydroxy[4-(4- methoxyphenoxy)phenyl]methyl} -4-(4-o0x0-1,2,3-

[(3- Fmorophenwén)z@@fam i Batanbie avid) Compoad/NoEesdy| ] - 4- (4-
600x0- 1 2, 3-benzotri a2|n3n( ];(%m) )butla)rgm fglgam d &Codr)r%ound No.

61( 25)¢ S) ( PA4d3 ox sy dRx rerend hir(§-orgd
62Erei 1] - £1( ( Zfﬁﬁfobm t@%a@éf)mlbmano@(am) (Cplrr)n%myl@h@» é7§§z dgy( ggrrgoL(r)léy?\lo
30) ; 1B3(2S) - 2-

A T O NI i

( Conpound No )butan01c aci

122 (2S) 2-[(S)-[4-(4-Chloro-2-fluorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-
123 1,2,3-benzo triazin-3(4H)-yl)butanoic acid (Compound No. 59);

124 (25)-2-[(S)-[4-(4-Fluorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo-1,2,3-

125 benzotriazin-3(4H)-yl)butanoic acid (Compound No. 60);

126 (28)-2-[(S)-[4-(3,4-Difluorophenoxy)phenyl ] (hydroxy)methyl]-4-(4-oxo-1,2,3-
127 benzotriazin-3(4 H)-yl)butanoic acid (Compound No. 61);

128 (25)-2-[(S)-[4-(2-Chlorophenoxy)phenyl] (hydroxy)methyl]-4-(4-oxo-1,2,3-
129 benzotriazin-3(4H)-yl)butanoic acid(Compound No. 62);

130 (25)-2-[(S)-[4-(3-Chlorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo0-1,2,3-

131 benzotriazin-3(4H)-yl)butanoic acid (Compound No. 63);

132 (25)-2-[(S)-[4-(2,6-Difluorophenoxy)phenyl] (hydroxy)methyl]-4-(4-oxo-1,2,3-
133 benzotriazin-3(4H)-yl)butanoic acid (Compound No. 64);

134 (25)-2-[(S)-[4-(2,5-Dichlorophenoxy)phenyl](hydroxy)methyl]-4-(4-oxo0-1,2,3-

135 benzotriazin-3(4H)-yl)butanoic acid (Compound No. 65);



65(25)-2- [(5)-Hydroxy(4- [(2,4,5-trifluoro-3 -nethoxyphenyl)c arbonyl ]

am no 66phenyl) nethyl]-4-(4-oxo-1, 2, 3-benzotriazin-3(4H)-yl)butanoic acid
( Conpoundw62biz/018A); 68(25)-2- [(5)-Hydroxy(4- [(2, 3, 4-tcirfiBrar/eishenyl ) c
ar bonyl ] am nol phenyl ) nethyl ] -4- 56

69(4- oxo-1, 2, 3-benzotriazin-3(4H) -yl ) butanoic acid (Conpound No. 33);

70(25) - 2- (5) Hydr oxy[ 4 2-(trifluoromethyl)phenyl]carbon am no) phenyl
/) ) B dhoor 42 Clvorte Buorophemphep YRy kA (ot @ o ung
B4); 72(25), 2,2-be@1(z<5)na(z1¢1—3([4(i3-y5)bu@nmetabni>(§5ph$ny1ptNardiﬁ)nyI ] ami no
hen hydr ox 4- 9X9- 1 2 3 | ) but anoi c

phenyd anzoun ,é[é(% E E AR & 2 WD R
[(2,5°Difluoro ?R?ia%l a3r( ‘&ﬁ’i“ﬁ HH Engmp W&ﬁ%x@nethw | -4-
75( 4r4x0- 1, 2, 325807 uamm&ﬁ%ﬂ@hy@@ﬂ@kﬁpﬁ&w(H;G%ﬁgqmemyl‘}m—(@&)d-

76( 2R)1- 2- [ ( 5) 1,046 étrlazm 3(4H)- l)butan01c a01d é ound No 68)
5- Di chl or ophenyecar bonyl | ami noI henyl ) roxx?

77(414@xo 1, 2, 32oERAA6Dr[ ﬂe(%ﬂrD@](mH)phylhc)Xbmmnﬂl (@ymm)mqmﬂbét(ﬁwxm 2,37) ;
78(28)3- 2- [(S) lﬁemzotp@zpﬁ(uﬂ bfl)mtmpmea‘ylﬂxeompdnmdﬁﬂ(} 659&1 no phenyl) (hydroxy) ne

th y l ; 4 80 (7 g %Sg n}&&,‘é uoro L rrrllet%gflprﬂeno()( }pjl?enyll] rto%lfj)mecth)?l(]: 4%4 (OCO mpound

[(2 fluoro g %Bh%}‘%rﬁl)ﬂ%ﬁaaw&ﬁg%lid)(PﬂgﬁcE’PB%B‘Iﬁe?%| ]-4-
81(4r41>><o 1, 2, 325pnZR8) (B aZhdto 3 Btihethliphl eﬁ@@?fs}ﬁnﬂ ahgidl(o TRAbIR4a-0x39) ;

52( 26k 2 [(5)IQ‘bB%e%é((rf‘azﬂﬁ(aHj‘%ﬁS)’Bﬁfé}{@iQ%@M( AlpBRAYNo] 78m no} phenypmet hyl ]

4- (4- 830x0 benzotri azi n- but anoi ¢ aC|d (Conpound No. 40):
84( 2B 2. [ (S)@SFA-[(D¢ @;(&Hdhmxe}hsdalndmnyﬂ élnvmllg‘ryé}ﬁb«wr@mmeﬁwy)%ﬁ AYo- |
- 4- (H4-9oxo 851] ZﬁgadnemrmztrrB(éﬂ)whb(@hbm;abﬁdt(@bmpounﬂblou ®)( Compound No. 41);

86(2 - [(5) %%Q ﬂ)r car% )t
ggsgy (IBC(()%SL%& cjt ﬁgﬂ [1 %T%@ﬁ%céﬁggﬂﬁéﬁ% Igf H?LH 4)(85& anoi c
[ (3, #52Di fluor O(Qbm;{ts)qar(qulﬂ bIRRORPENYudLopUElE wcrf@;w)ﬁietﬂyl 4L(4 o>)<o

89(4 o-1,2,3 nd
9o§2r55®( 5 Il_ggf’%e?&d[i zr?aé%m@ YUY ARRI € oftfpbbnd R8MROU

[ 4- (134 f 1 uor on@bhdx(Y dRdnyerpdatiborathok enhieneyypplieany]l{hydiarimgthyl]-4-(4-oxo-
- 4- (WSoxo- 1, 2, B2Berenoo trisami- B(43{)4rﬂ-)bu§ah91bmtdr(@|ompaumﬂN©Cﬁ?pound No. 44);

2r2E)(2)ﬁ§y6| I al&gﬁgbnﬁﬁgmé{ﬁs[ méﬁ\%{s}angtdge{s elreuocr)rgecr)s %lf,)c}%g%r}]lynl'n]lac%utically

- 4- (¥570X OacteptaBle B zot ri azi n- 3(4H) -yl ) butanoi ¢ acid (Conpound No. 45);
94(25)-2- [(5)- [4-( [2-Fluoro-4-(trifluoronethyl)phenyl] carbonyl 1
am no)iphegyl ] A pharmaceutlcal composition com rising a therapeutically effective amount of a
95( hydr oxy) net hyl] - 4- (4- oxo- 1, 2, 3-benzotri"azi n- % 4H) -yl ) butanoi ¢ acid
(Comp@und” 96NocongB)ind awwordiog 2 W@Mmmm&mg@hwmsa pharmaceutically

3 acceptable carrier, excipient or diluent.

17 A compound according to any one of claims 1 to 5, for use in the treatment or

2 prophylaxis of an animal or a human suffering from an inflammatory or allergic

3 disease. |

1 8 A compound according to claim 7, wherein the inflammatory disease or allergic

2 disease is asthma, rheumatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic

3 arthritis, psoriasis, pulmonary fibrosis, pulmonary inflammation, acute respiratory
4 distress syndrome, perodontitis, multiple sclerosis, gingivitis, atherosclerosis, dry
5 eye, neointimal proliferation associated with restenosis and ischemic heart failure,
6 stroke, renal disease or tumour metastasis.



97(2S)-2- [(S)-(4- [(3 -Chloro-2,6-difluorophenyl)carbonyl] am no }

phenyl) (hydroxy) 98net hyl]-4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)-yl) butanoic
acid (Commpounth/ie11447); 99(2S)-2- (S)-Hydroxy[4-({ PCT/IB2011/053155
[4-(trifluoronethyl)phenyl] carbonyl ¥ am no)phenyl] 100nethyl }
-4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)-yl)butanoic acid (Conpound No. 48);
101(29) - 2- [(S)- 4- [(2,5 -Difluorophenyl)c arbonyl] am no }

phenyll) ( h§.dr ox4) efiticali corp{tionoacoerdjig, t8-clémo further compBiisikf ond Jtbut anoi ¢

([a?lzds(zu {1 vor gmgper@ﬁﬁiﬂnﬂﬁaecﬁ(y“2s‘))t€é?%%{ﬁ§/%elﬂ“%@rﬁr% } phenyl ) ( hydr oxy)

104nmet hy1] - 4- ( 4- 0x0- 1 - benzotri azj n- ) but anqgi.c _acid (Conmpound No.
50); T05(2S)- 2@ ( 5yutf-H {nn[wztoqy qgalaﬁsdlmeh A W&%ﬁ@lﬂwrl}lﬂﬁ@wm a%?é’Fsoonyl }
am no)ghenyl ] diclof: 1 licvlat

106( hydr oxy) et hy T} 4 (4> oo 18 B oD Ao A A e ) Bt SRl Gk
(Conpdund 107No. ShpsphbdBsRBie 2}h1lﬁ1(cﬁs$ inc{uling PDE-4 inhibitors, p38 MAP

1051, 3 5 bonzo 1 v IRSPRIRBPE G eiipkn bl A e M PRGN OB FYP St 25) - 2.

[(S)-(A- [(2-Ethyl pRenxtake fhhaon, b@ﬁlﬂﬁtégrlﬁ%ﬁgbﬁl%t?%@élpmmh 'i}ﬁlﬂlltdrél (4-

111oxo0-1, 2, 3-benzo triazi n-3(4H)-yCbutanoi ¢ acid ound .

1122 358) 1%3[ (5) ll-lgdsmcyadlq ICAM), a_éetﬂtvsn(nz?haggi}lsta,c(;mteykc])trlamsno }CophenypneNE)hyI ]
- 0XO- r - - ut anoi c agi.

54): T14(25) - 2- [(@5@6 ?iﬁ“ﬁ(@‘@rﬁﬁgtl%@\?%n%BP?’%"%? ‘gﬂgﬁ‘é}'ﬁ ?nnm)%r}q |
(hydraxy) methyl ] -rdc &goﬂx@t@ 112) @oﬁ@%ﬁbf&dﬂ; %) SehS( MIMD innlibiti, @noi ¢ aci d

(Corrpound No. 55); 116(2S)-2- (S)-Hydroxy (%; me thoxyphenoxy)phenyl]
met hyll } -4-(4- oxdntPﬂQlﬂQn—Illﬂmlﬂlﬁ@ﬁim)rcpazﬁpﬁew 1suyh ¢4 ylplometaspee. aci d

nd No. 56);
LT800) "S- [(5) - 4. RERaRids, Smslopeiasens, RaSR SRS DT PRGBS, PSP - a- (4- ox
o- 11M, 2, 3- benzo di¢glesdaide; d6Bdkdsol, )l othdéohe 0d yelcredthhsoh® P Adadomalepiwdbie,
120( 25 2 [(5) [ 4- (4- Chl or.0- 3- et hyl henoxy)phenyl](hydroxy rret hyl] 4- (4- ox
0- 12 , 3- benzo Gexbedesppide, 411ﬂ9ra§ﬁélﬁtﬂlﬂhﬁfleénaé%lfﬂl icTH

122( 2 2 5) - [ 4- th | 4- (4-

or 99 5. 3 bbnvo *Eﬂf?f%}%%ﬁl%(}%@ﬂe@%?%5‘?2%%‘%@%%{‘%‘36}@%%5%%&%% gl (- ox

}ggé 2K) - t2 [(5)- [g Igén&auﬁigpfrbexmoa@mtpme&msdléﬁwﬁmyl)oﬂe,ttbgo&dmdl-(4 oxo 1, 2, 3-
e otriazin ut anol C ;

126(25) - 2-[ (5) - [4t(13m&1ﬂ§®P%9%%8 éﬁ%Pﬁﬁ@ﬁyGW %Wéxgg#ét%ﬁ -120( 4- 0x0- 1, 2

, 3- 1@sbenzotri az'c%éxg‘xﬁcﬁtﬁ-x&t}oﬁ la)x@gﬁeﬂ?ﬁ @uﬁ%ﬂl (%&ggﬂm%gﬁs NOwadd dhereof.

128(25) 2-[(5)-[4- or ophenodx heny oxy) net hyl | - 4- (4- oxo-1, 2, 3-
129belfzot ri azi n- B(M&&)reylcmbmbsmmds indidl, Gorgzempkt, Nonis@Rde; beclomethasone,

130 -2-1(5)-[4-(3- Chl henox en hydr oxy) et hyl 4- oxo 1,2, 3-
131%) otri[glzi) n!3( ﬂ’)’m;() y‘ieagﬁaga(s&%%mml@ cgéﬁgond(

21 dexamethasone,

22 (b) beta-agonists, suitable p2-agonists include, for example, one or more of

23 albuterol, salbutamol, biltolterol, pirbuterol, levosalbutamol, tulobuterol,

24 terbutaline, bambuterol, metaproterenol, fenoterol, salmeterol, carmoterol,
25 arformoterol, formoterol, and their pharmaceutically acceptable salts or

26 solvates thereofone or more f2- agonists;

27 (c) antihypertensive agents, (i) ACE inhibitors, e.g., enalapril, lisinopril,

28 valsartan, telmisartan and quinapril, (ii) angiotensin II receptor antagonists
29 and agonists, e.g., losartan, candesartan, irbesartan, valsartan, and eprosartan,

30 (111) B-blockers, and (iv) calcium channel blockers;



132(25)-2-[(5)-[4-(2, 6-Di fl uorophenoxy) phenyl ] (hydr oxy) net hyl ] - 4- (4- oxo-1, 2
, 3- 133benzotriazin-3(411)-yl)butanoic acid (Conpound No. 64);

134( 25) - 2vP(2b612/01144 ( 2, 5- Di chl or ophenoxy) phenyl ] ( hydr oxy Paeiihyl11/053155
]-4-(4-o0x0-1, 2, 3- 135benzotriazin-3(481)-yl)butanoic acid (Conpound No.

65); WD 2012/ 014114PCT/ 1B2011/ 053155 56

136(29)-2-[(5) - £4 (2-Chl oro-4- fIuorophenoxy)phenyl](hydroxy)nethyl] 4- (4- ox
0- 1371, 2, 3- b o IPURLSUPPBETS FESALS b QY HPWOE NG EzethiopsR Buh ELeHIg trexas.:

138( ) - 2- (S) qu§?j%%#m$%f (Qﬁé%aggggg%?phenyl]nethyl } -4-(4-o0x0-1,2,3

39benzotriazin anoi ¢ aci ound No. 67);

140 2-[(5 4- | or o- 4- met hoxyphenox henyl ] (hydr oxy) net hyl] -4-(4-o0
xo-(%gil Z[g i L g£€ﬂ$§§?ﬁ3 HTl) yI{EutanoyépaC|é 1&bﬁpouné)hb %8] (

142 2 5 2,4-Di fl yor ophenox henyl 4- oxo-1, 2
( i W[zétz. %590% sfonprepayng %Eﬂwné) Epﬁ%&ﬂ%&&ﬁa&mge Ele%ﬁng/*(s
144(2§) 2- [(5)ph[e§y1':ﬂJﬁ’50fS@r2-4V(aﬂdW5ﬂa¥) ? VI§| i?érﬁﬂﬂarm&é}lfl@ﬁémld 4- (4-ox
o- 1451, 2, 3-benzo triazinZ3(411)-yl) anoi ¢ aci d (Conpound No.
146(28) - 2- [(5)@?@%9Uu0(b'HaQthatthbhenoxy)pheny]](hydroxy)nethyl] 4- (4- ox
o- 1471, 2, 3-benzo triazin-3(411)-yl)butanoic acid (Conmpound No. 71);
148(28) 2- [(5) [4Hw3 4- B tH?Iphenoxy) 3- quorophenyI] ;
y ~'|| I)butanobc ac\_d

O ’
Iomo.H%vo&ﬁ) 3-f 1 uor\yphg Mr oxy met hyl ] - 4-(

o] tr|a2|n 3(411)-yl)butanoi £ adjd (Corrpo. 73);
-tert-Butyl phenoxy) - 3- f1ubP yl ] (hydr oxpmet hyl] - 4- (

o triazin-3(411)-yl)butanoic agi-d (Conpd®id No. 74);
154(2S)-2-[(5)-[3-] ydr oxy) net hyl] -4-(4-o0
x0- 1551, 2, 3-benzo azin-3(411) -yl ) butanoi ¢ aci dAN(2onpound No. 75);
156i ngl udi ng racemat esormeaufii omers and di ast er eoner s Ffoheniend, or a
pharmaceutically 157acceptable salt. 16. A pharnmaceutical conposition
conprissing a tdyedpMepisti cally effective amount of a 2conpound according to
any one of clainms 1 to 5, together with a pharnmaceutically 3acceptable

carri gr, eXC|Qgenqagﬁngb&ﬂgtngﬁ#@bﬁngﬁqpound according to any one of clains

4- 0x0- 1511 2, 3 be
152(2S) - 2-[ (519 4- (A
4-oxo0- 1531, 2, 3- beR

1to b5, for inthe'tre or 2prophyl axis of an aninmal or a hunman
suffering froman inflammatory or all sease.
. mgf_ilibr/
7 Formula Il
8 with a compound of Formula III
IO
F
9 Formula Il
10 to give a compound of Formula IV
0
(Rk)z X/©)
11 Formula IV

12 b) reacting a compound of Formula IV with a compound of Formula V,



18. A conpound according to claim7, wherein the inflammatory di sease or
allergic 2di sease is asthma, rheumatoid arthritis, COPD, rhinitis,

ost eoart hwotor/oipaaeri atic 3arthritis, psoriasis, pulnonacy/B20o1/053815

pul nonary inflammation, acute respiraWory 4distress syndrone, perodontitis,
mul tiple sclerosis, gingivitis, atherosclerosis, dry 5eye, neointinal
proliferation associated with restenosis and ischem c heart failure,
6stroke, renal disease or tumour netastas0Os. WO

2012/ 014114PCT/ 1B2011/ 053155 B 0. aceut/f cal conposition according
to claim®6, further conprising < > (tional active ingredients
selected from 3(a) Anti-inflarmmatory agent (iW such as nonsteroi dal
anti-inflammatory agents 4piroxi cam diclofe propi oni ¢ aci ds,

f enamat es, pyrazol ones, salicylates, 5pho®Ryhodi esterase inhibitors

i ncl udi ng PDE-4 inhibitors, p38 Mcfﬁ"evégk{ase/ Cat hepsi n inhibitors, CCR-3
ant agoni sts, i NOS i nhi bitors, %r tase 7and el astase inhibitors, beta-2

i nt egfi n ant agoni <P 8!VeEAMPHA @? Vbitors 8(specially I CAM, adenosine
2a agonists, (ii) leukotrienes 9LTCA/ LTD4/ LTE4/ LTB4- 1 nhi bitors,

5-1i poxygenase i nhibitors and PAF- "PQreceptor anyagonigss, (iii) Cox-2
inhibitors (iv) other MW inhibQors i nt n-1 inhibitors, (vi)
corticosteroids such as al chonet gsex fV. £i ndnide, anel onet asone,

becl onet asone, bet anet hasone’-_hy ide, 13ciclesonide, clobetasol,

cl oti casone, cycl onet hasone, az depr odone, l1l4dexbudesoni de,

di fl orasone, difluprednate, fiyicasone uni sol i de, 15hal onet asone,

hal oper edone, hydrocorti sone, nethyl predni sol one, 16nonet asone,

pr edni car bat e, prednisol one, rinexolone, tixocortol, 17triantinol one,

ul obeltdasol , rofl eponi de, GWN 215864, feSRI=3®H2 ST-126, 18dexanet hasone and
pharmaceutical |y acceptable salts, solvates thereof. 19Preferred
cortil®ost er oi 0¥ i AYHIREsing deoranaumgios Formya M dwhere X ip 83 faogise Agempeund of

20t rigirei nol one, 3@%@ Bn&@e, fluti casone, nonetasone, ciclesonide, and
21dexamet hasone; ? bet a- agoni sts, suitable p2-agonists include, for
exanpl e, one or nore of 23al buterg sal butanmo}y, biltolterol, pirbuterol,
| evosal but anol, tul obuterol, 24terbuta banbut erol , net apr ot erenol,
fenoterol, salneterol, carnote , fornoterol, and their
pharmaceutically acceptabl e sal her eof one or nore P2-
agoni sts; HO

18 Formula VII

19 d)  oxidizing a compound of Formula VII to give a compound of Formula VIII
20 or

21 ¢)  hydrolysing a compound of Formula VI (when X is O) to give a compound of
22 Formula IX

23 wherein,

24 is aryl, cycloalkyl, heteroaryl or heterocyclyl each of which can be

25 further substituted by one or more substituent independently selected from
26 R'.

27 R'is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cg alkyl,

28 halogeno-C,-Cs alkoxy, azido, thiol, alkylthiol, -(CH;),-OR¢ -C(=0)-Ry, -



27(c)anti hypertensive agents, (i) ACE inhibitors, e.g., enalapril,
lisinopril, 28valsartan, telmsartan and quinapril, (ii) angiotensin II
recept or wotapaisgts 29and agoni sts, e.g., |osartan, camrdedproiani3iss

i rbesartan, val sartan, and eprosartam0 30(iii) p-blockers, and (iv) calcium
channel bl ockers; WD 2012/014114PCT/1B2011/ 053155 58 31(d)

i nmunosuppr essi ve agents, - cycl osporine, azathioprine and net hot rexat e,

32ant29-i Pf | ammat 0iGORRs tNI&fB&t-@Igi)ﬁi@FQMfRaé(é)HzaﬁNHQ(?@)le& HEdhhgbnts. 110. A
i F I I j Al
Doherl . U 15 < Bos R E NI GO G ¥l Bt Rt inan R ng

A is 3¥phenyl, U ig=0)-R¥ /golgz)W(&O?m-bm@qi thereil_ﬁlﬁ%ha R %K idd&emengy | | 8with a

conmpound of Forrmula 111 orrmula |11 o0 give a conmpound of Formula IV

(Rk) 32 11For mul a issledtgthiromndadiogeny abkyk etpadradclonlkForyhiheterparylvbetarogydnpound
of F%r?’rrul aV, V\Daﬁ(%aglpgléyllﬁég%ﬂ‘a%%%ﬁg‘}!ﬂ%%%&%élyi% ig‘ §s defined earlier and m is

34 an integer 0-2};

35 @ is selected from heteroaryl or heterocyclyl;

36 XisOorS;

37 Rk is H, halo, alkyl, alkoxy, cyano, halogeno-C;-Cs alkyl or halogeno-C;-Cs
38 alkoxy;

39 z is 0-4;

40 L and W are O or S respectively; and

41 Rx is alkyl, aryl or aralkyl.

1 11. A process for preparing a compound of Formula XV (Formula I when Ring A is
2 phenyl, U is -NH-, V is -CO- and W is -NH-) and XVIII (Formula I when Ring A is

3 phenyl, U is -NH-, V and W combined together are Rj)
OH
Q O
V4

OH
HN 0 HN
Ol
? " e on

(R, (R,
4 Formula XV Formula XVIII
5 comprising
6 a)  Aldol addition of a compound of Formula X with a compound of Formula V
W

LQ(J

G N—"
N
O 0
rmula VvV

7 Formula X Fo



14t o give a conpound of Formula VI, Formula VI c¢) hydrolysing a conpound
of Formula VI (when X is S) to give a conpound of Fornula VIl Fornula VII
d) oxi di avogor/aenpound of Formula VIl to give a conpourdTaB20ronssusa VI |
or e€) hydrolysing a conpound of Formila VI (when Xis 0) to give a
conpound of Forrmula I X 23wherein, is aryl, cycloal kyl, heteroaryl or

het er ocycl yl each of which can be further substituted by one or nore
subst i% uent i ndepdn@bi§ta spmpouad pebomrdaXRl. 27111 is al kyl, al kenyl

al kynyl, cyano, nitro, hal ogen, hal ogeno-Cl-C6 al kyl, 28hal ogeno-Cl-C6

al koxy, azido, thiol, alkylthiol \CHZ)OHbe; -C(=0)-Rf, - WO

2012/ 014114PCT/ 1B2011/ 053155G640 RE( - NRfdRq, - (CH2)n- C(=0) NRf Rq,

-(CH2) n-NHC(=0) - Rf, -(CH2)n- 0- \30C 4, (CH2), NHC(=0)NRfRq,,
-(CH2)n-O-C(=0)- Rf, -(CH2)n-NH 3 1C(=- X or A (CH2)nS(=0),,-NRfRq
{wherei nRf and Rg are independentl (bn1hydrogen, al kyl,

al kenyl , cycl oal kyl aryl, heteroay het er ¢ |, 33al kyl aryl,

al kyl het eroaryl and al kyl het er ocyeg , NTks fined earlier and mis
34an integer 0-2}; 36Xi sQor S; 40L apsd,Ware 0 or S respectively; and
41Rx i's al kyl, aryl or aralkyl. 111. A process for preparing a conpound of

For muyja XV ( Flotf)m(J k@ddci%@ae%br%l(g%daf ﬁémﬁﬂ?gﬁ% givleJ d c%nfp’élhhd oMrdriui A and Wi's

-NH) and XV or mu

OH

N‘(
Rx‘"n‘Q/W

11 Formula XI!
12 ¢)  coupling a compound of Formula XII (when G, is amino) with a compound
13 of Formula XIII

N\(
Rx|‘l‘l.</w N
(Rk)z \O

14 Formula XII (when G, is NH,) Formula XII|

15 to give a compound of Formula XIV

OH
HN Q 0]
NH~<
0]

L
(% —(
@
(Ry);
16 Formula XIV
17 d)  hydrolyzing a compound of Formula XIV to give a compound of Formula

18 XV



3phenyl, Uis -NH, V and Wconbined together are R) 4Fornula XV
5conprising 6a) Al dol addition of a conpound of Fornmula X with a conpound
of For nulaoVo12W@m0@12/ 014114PCT/ 1B2011/ 053155 61 8t o gi veTaBmompisussd of
Formula XI  9Formul a XI 10b) reduci ngg2a conpound of Fornula Xl to give a
compound of Fornmula XlII 15to give a conpound of Formula XIV d) hydrolyzing
a conpound of Fornmula XIV to give a conpound of Forrmula XV WO

2012/ 314114PCTér1B2011/ 053155 62 190or 20e) coupling a conpound of Fornula
XI'l with a conpound of Formula XVI (Roz 21Formula XVI 22to give a conpound
of Farwl a XVI¢), doaphitd &cefvpduntd)of Myeh@h ¥l Retha oAPRAHNEf Birnfu®d RWfa XVI 1 to
gi ve a conpound of Formul a 11 wherein, 27(7.) is aryl, cycloal kyl,

het eroaryl or heterocyclyl, each of hrcan be 28f urt her substit uted by
one or nore substituents |ndepende(ﬁt)w ected from 29R; 30Rl is alkyl,

al kenyl , al kynyl, cyano, nitro, hal oFgr @a{ogeno Cl1- C6 aI kyl,

31ha| geno Cl-C6 al koxy azido, thio alak thiol, -(CH2),I-ORt -C(=0)-Rfi

- NRf Rq, 12).-NHQ@0)-Rf, -(CH2)"- O-
330( “NR/ R, ?:ﬁﬁ)gvf p%‘?%) qﬂa?‘éﬁzl)"-)oqso(g):-)m, -(E:HZ)?-lTH— 3
4C(0)-Rf or -(CHZ) S(=0)"i-NR/ Rq V\,her ein ?(/ and Rq are independently

35sel ected from hydrogen, al kyl , cl oal kyl aryl, heteroaryl,
het erocycl yl, 36al kyl aryl, aHNy an@ al kyl heterocyclyl, nis as

defined earlier and mis Rj/ 4 L
(&) -~
(Rk)z
23 Formula XV
24 f)  hydrolyzing a compound of Formula XVII to give a compound of Formula
25 XVIII
26 wherein,
27 is aryl, cycloalkyl, heteroaryl or heterocyclyl, each of which can be
28 further substituted by one or more substituents independently selected from
29 R
30 R!is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cg alkyl,
31 halogeno-C;-Cq4 alkoxy, azido, thiol, alkylthiol, -(CH,),-OR¢, -C(=O)-Ry, -
32 COORg, -NRRy, (CH2)p-C(=O)NRRg, -(CH,),-NHC(=0)-R¢, ~(CHz)s- O-
33 C(=0)-NRR;, (CHz), NHC(=O)NRRy,, -(CH2)s-O-C(=0)- Ry, -(CHz)n-NH-
34 C(=0)-R¢or -(CH2)aS(=0)m-NR{R {wherein Rr and R, are independently
35 selected from hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl,
36 alkylaryl, alkylheteroaryl and alkylheterocyclyl, n is as defined earlier and m is
37 an integer 0-2};
38 @ is selected from heteroaryl or heterocyclyl;
39 Rk is H, halo, alkyl, alkoxy, cyano, halogeno-C1-C6 alkyl or halogeno-C1-

40 C6 alkoxy;



37an integer O0-2}; 39Rk is H, halo, alkyl, alkoxy, cyano, hal ogeno-Cl-C6
al kyl or hal ogeno-Cl- 40C6 al koxy; WO 2012/014114PCT/ 1B2011/053155 63 41z
is 0-4; MRD22amb1¥Wiare 0 or S respectively; 43Rx is al kylpcTaByii1/e3315x al kyl ;
44Gis nitro or C(0)O0-benzyl; 45G is3am no or COOH, 46X is a |leaving group
for exanple hal ogen; and 47R.; is -(012)0_1-00-, -C(o)o-, -S02-. 112. A
process for preparing a conpound of Formula XXI (Fornmula | when Ring Ais
phenyt, Uis -CO wisd-NH, and Wis a bond) Formula XX Conprising: a)
coupling a conmpound of Forrmula XIl (when GL is COOH) Formula X1 (when Gl
is CEH) with a cdopolWdarefO &08 mspectiXkDt; (RozNH2 Fornmula XI X 9to give a
conpound of Fornmula XX WO 2012/014114PCT/ 1B2011/053155 64 Formula XX b)

hydr odyzi ng a conpouiciligf, ol sfukrdlkydX to gi ve a conpound of Formula XXI,
wher ei n,

44 G is nitro or C(O)O-benzyl;

45 Gy 1s amino or COOH;

46 X is a leaving group for example halogen; and
47 R; is -(CH2)o.1-CO-, -C(O)O-, -SO,-.

1 12, A process for preparing a compound of Formula XXI (Formula I when Ring A is
2 phenyl, U is -CO-V is-NH-, and W is a bond)

NN\
HN/ \—/

o

Ry,

3 Formula XXI
4 Comprising:
5 a)  coupling a compound of Formula XII (when G is COOH)

6 Formula XIl (when G, is COOH)
7 with a compound of Formula XIX
NH
(Rk) ?
8 Formula XIX

9 to give a compound of Formula XX



14Wis aryl, cycloal kyl, heteroaryl or heterocyclyl, each of which can be
15further substituted by one or nore substituent independently sel ected
from 161 ewo2éRI4i18 al kyl, al kenyl, al kynyl, cyano, nit PoI/1Bz1008155

hal ogeno- G - C6 al kyl, 18hal ogeno- Cl- @ al koxy, azido, thiol, alkylthiol,
-(CH2) . -ORf -C(=0)-Rf, - 19COCORf, -NRfRgq, -(CH2).-C(=0)NRfRq,
-(CH2), I -NHC(=0)-Rf, -(CH2)g- 0- 20C(=0)-NRfRg, (CH2)qg NHC(=0) NRf R4,
-(CH2),1-0-C(=0)- Rf, -(CH2).QNH / =0) , % or -(CH2)6S(=0)m NRi Rq
{wherein Rf and Rq are indepenge )2S ed from hydrogen, alkyl,

al kenyl, cycloal kyl aryl, heter oar = oro¢ycl yl, 23al kyl aryl,

al kyl het eroaryl and al kyl heter, clyl, nds ay ined earlier and mis

24an integer 0-2}; 25Wis sel d am het eroaryl or heterocyclyl; 29L
al Ry‘l";{gﬁ)’l or aral kyl.

and Ware 0 or S respectively; ny
k’z

10 Formula XX
11 b)  hydrolyzing a compound of Formula XX to give a compound of Formula
12 XXI,
13 wherein,
14 is aryl, cycloalkyl, heteroaryl or heterocyclyl, each of which can be
15 further substituted by one or more substituent independently selected from
16 RY;
17 R! is alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-C¢ alkyl,
18 halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, (CH;),-OR; -C(=0O)-Ry, -
19 COORyg, -NRRy, -(CHy),-C(=0)NR(R, -(CHy),-NHC(=0)-R¢, -(CHy)s- O-
20 C(=0)-NRRg, (CHz)n NHC(=O)NRRy,, (CH2)n-0-C(=0)- Ry, -(CH)o-NH-
21 C(=0)-R¢or -(CH)sS(=0)m-NRR {wherein R¢and Ry are independently
22 selected from hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl,
23 alkylaryl, alkylheteroaryl and alkylheterocyclyl, n is as defined earlier and m is
24 an integer 0-2};
25 @ is selected from heteroaryl or heterocyclyl,
26 Rk is H, halo, alkyl, alkoxy, cyano, halogeno-C1-C6 alkyl or halogeno-C1-
27 C6 alkoxy;
28 zis 0-4;
29 L and W are O or S respectively;

30 Rx is alkyl, aryl or aralkyl.



