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Metalloproteinases are believed to be important in physiological disease processes
that involve remodelling such as embryonic development, bone formation and uterine
remodelling during menstruation. One major biological function of MMPs is to catalyze

25  the breakdown of connective tissues or extra-cellular matrix by their ability to hydrolyze
various components of tissue or matrix. Apart from their role in degrading connective
tissue, MMPs are involved in the activation of zymogen (pro) forms of other MMPs
thereby inducing MMP activation. They are also involved in the biosynthesis of TNF-

alpha which is implicated in many pathological conditions.
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25 The design and therapeutic application of MMP inhibitors has revealed that the
requirement of a molecule to be an effective inhibitor of MMP class of enzymes is a
functional group (e.g. carboxylic acid, hydroxamic acid or sulphydryl) capable of
chelating to the active site Zn®* ion (Whittaker ef al., Chem. Rev., 99 p. 2735-76 (1999)).

WO 2004/046119 discloses substituted aralkyl derivatives that are useful as
30 antidiabetic, hypolipidaemic and hypocholesterolemic agents. EP 0 364 804 discloses
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25  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
is to 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
30  their target environment, their receptors/enzymes may demonstrate a preference for only

one optically pure enantiomer of agonists, antagonists or inhibitors. From a
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potency, improved pharmacokinetics and/or improved physicochemical properties as

compared to racemic compounds.

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

Summary of the Invention

The present invention provides some sulfonyl or oxy acetic acid derivatives which
20  act as matrix metalloprotease inhibitors, corresponding processes for their synthesis of and
pharmaceutical compositions containing the compounds of the present invention. The
present invention relates to matrix metalloproteinase inhibitors useful as effective
therapeutic or prophylactic agents in treatment of various inflammatory, autoimmune, and
allergic diseases and other inflammatory disorders characterized by the over-expression

25  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

beneficial potency and/or selectivity.

Pharmaceutical compositions containing such compounds are provided together

30  with the pharmaceutically acceptable carriers or diluents, which can be used for the



Xl represents -0-, -S-, -SO or -SO2-; R represents H, alkyl or arylal kyl;
10R1 represents al kyl, al kenyl, al kynyl, cyano, nitro, hal ogen,

hal ogeno-vw0-208/@8%g| , hal ogeno- Cl- C6 al koxy, azi do, thi eCr/iatdaybisrmol ,
-(CH2)-OR1 -C(=0)-Rf, -COORf, -NRfRg, -(CH2)-C(=0)NRfRq,
-(CH2),,-N1HC(=0)-Rf,0-C(=0)-NRfRg, (CH2)fl NHC(=0)NRfRq,, -(CH2).-0-C(=0)-
Rf, -(CH2)n-NHC(=0)-Rf or -(CH2)"S(=0p,,,-NRfFRq {wherein Rf and R each
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(un)substituted aryl or heteroaryl; WD 2012/ 038942PCT/ 1B2011/ 054227 8
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- NHO( =S) £° "»d%d?lesmt& Wi B4mHS SHAsomRE o' S BlEHEen 1 and
2 10  co-crystals, prodrugs or pharmaceutically acceptable salts thereof, in combination with a

pharmaceutically acceptable carrier and optionally included excipients are also included.

The therapeutically effective amounts of one or more compounds of the present
invention can be used in combination with one or more other therapeutic agents, for
example, other anti-inflammatory agents, beta agonists, antihypertensive agents,

15  immunosuppressive agents and anti-infective agents.

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

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

Detail Description of the Invention

In accordance with one aspect, there are provided compounds having the structure

20  of Formula I;

Formula |

including racemates, enantiomers and diastereomers thereof, or a pharmaceutically

acceptable salt thereof wherein,

@ represents (un)substituted aryl or heteroaryl;



XI represents -0-, -S-, -SO or -SO2-; R represents H, alkyl or arylal kyl;
10RI represents al kyl, al kenyl, al kynyl, cyano, nitro, hal ogen,

hal ogeno-vw0-208/@8%g| , hal ogeno- Cl- C6 al koxy, azi do, thi eCr/iatdaybisrmol ,
-(CH2).-0OR1- COORf, - NftfRg, -(CH2)6-C(=0)NRfRgq, -(CH2)6-NHC(=0)-Rf
-(CH2)6- 0-C(:=0)-NRfRg, (CH2)" NHC(=0)NRfRq,, -(CH2)6-0-C(=0)- Rf,
-(CH2)64 C(=0)-Rf or -(CH2)6S(=0).-NR/ Rq {wherein Rf and Rq independently
represent hydrogen, al kyl, 15al kenyl, CcCycloal kyl aryl, heteroaryl,
heterocycl yl, alkylaryl, alkyl heteroaryl and al kyl heterocyclyl, n is as
defined earli nd mis an integer 0-2}; represents nono-, bi- or

pol ycycli ¢ het'erdaeptesants OCeorapydyCl-vl, SeloalkyE €4iC 9heteloaryl of Coiing: WO
2012/ 038942PCT/ 1B20 1{ 054227 9 . wherein is as, defined earlier and v
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-4- (4-oxo-1, 2’I§rei)pesgrr1}§ 91t, I;ij?’f é)rna[rglafkl%] )-

10 R' represents alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C,-Cs alkyl,
halogeno-C,-Cs alkoxy, azido, thiol, alkylthiol, -(CH),-OR¢ -C(=0)-Ry, -COORg,
“NRRg, (CH2)a-C(=O)NRRg, -(CH2)s-NHC(=0)-Ry, -(CHz)- O-C(=0)-NRR,,
(CH;), NHC(=O)NRR,, -(CH2),-O-C(=0)- Ry, -(CH2),-NH-C(=O)-R¢ or
-(CH2):S(=0)m-NRR4 {wherein R; and Ry each independently represent hydrogen,

15 alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
alkylheterocyclyl, n is as defined earlier, and m is an integer 0-2};

@ represents mono-, bi- or polycyclic heteroaryl or heterocyclyl selected from
the following:



15yl ) but anoi ¢ acid (Conpound no. 2), 10

2-[ (3t-Fluoro-4'-nethoxybi phenyl-4-ypsul fonyl]-4-(6-nethyl-4-oxo-1, 2, 3-
benzot ri axOre(0sd894p - y1) but anoi ¢ aci d (Conpound no. 3), PCT{IB2011/054227

[ 2-(4' - Chl or obi phenyl-4-ypet hy]]sul fonyl}

-4-(4-o0xo0-1, 2, 3-benzotriazin-3(41/)- yebutanoic acid (Conpound no. 4),
52-{[2-(4' - ChI or obi pheny1- 4-ypet hy]]sul7fony1} 4- (6 fI uoro 4- oxo-1, 2, 3-
benzotri azi n-3(4H) -yl ) butanoi ¢ acid (Conmpound no.

[ (4" - Chl or obi phenyl1-#-yl ) met hyl ] sul onyl} -4 o7 rret hyI 4 oxo 1,2, 3-
benzotriazin-3(41/) anoi c 2- {
[ (4' - Chl or obi pheny - 4y pmebhy (] sy f |y|}

t

24

-4- (4-0x0-1, 2, 3-ben2yt r a2|n3 )N 10yl )

2-[(3,4 Dfluorobl'phenyl 4-y sulfonyl] 4 (6-me

|n3(411) y1) but anoi c acid (Conpound no.

[ (4' - Chi or obi pheny1- 4 y?\)cmethyl] sulwfvonyl} //(b J\

-4[ 4- oxo- 7- (trlfl u i hl%}’b enozot Nazon- 3(4 —y(k'j,vbut anoi c acid
5 thyI ngg

n ((f.:onpound no. 7),
y°| 4-oxo-1, 2, 3-benzotri az

(Compound no. -1, 2, zotrg 3(41/) yl)-2-

[4' -(trifl uororretﬁyﬂ ) bi pheny1- SRy yl ] sul fony }Vbut anoi c*atn d (Conpound no.
10),

2-[(3",4" -Di chl orobi phenyl-4-ypsul fo yI] 4- (6e met hyl - 4- gx0-1, 2, 3-benzotri az

i n3(411) - y1) but anoi ind ( 11%: ¥
2-[ (4" - Met hoxy- 31-@:@@(}» phieny, -3 ] 2r'f, 61 hw 4-oxo-1, 2, 3-
20benzotri azi n- 3( & plut an (Co NO,

2-[(3",4"-Difluorobiphenyl-4-ypsu foﬁyl] 4- (6¥nethyl”4 oxo 1, 2, 3-benzotriaz
|n3(411) yl) but anoi ¢ acid (Conmpound no. 13)

2-[ (3" -Fluoro-4'-nethyf bi phenyl-4#-yesul fonylj]-4-(6-neth il -.4- oxo- 1, 2, 3-
benzotri azi n-3(41/ )£ buta j 2’

252-[ (4' - Fl uor obi phehy I~ 4-yl f gnyl ] /n@ hyl - -/o 0- iL 2, 3-benzotriazin
-3(411)- yebut anoi ®’agid (@dnpoutid nogr'ywIb) NG

2-[ (4" - Chl or obi phenyl-4-yesul fonyl ] - 4- (6- net hyl - 4- oxo- 1°2 3-benzotri azi n- 3(
411)- yebutanoic acid ( ound no. 16)

2-[(4' - Ethyl bi pheny1- syl fon (RQ metpbgl - 4- 0X0=4], azbenzot ri azin-3(

41])- 30yl ) but anoic [ npou 17) HN | \

2-[ (4' - Met hoxybi phepyd ol & (6- 1 4- 0 N3-benzotri azi n3(
(R v

411) -yl ) butanoi ¢ acid (Conpound no.
2-[(4' -Fluoro-31-nethyl bltd% @ill 4- ypsulfonyl] 4- (6- et hyl - 4- oxo- 1, 2, 3-
benzot ri azi n- 3(he1gin Ry19as earlieri apd (VasPiSBRIIYZeNE OF aminteger between 1-4.

In accordance with one aspect, there are provided compounds having the structure

@\(")/ X
L 0-2

5 Formula la

of Formula Ia;

including racemates, enantiomers and diastereomers thereof, or a pharmaceutically

acceptable salt thereof wherein,

@ represents (un)substituted aryl or heteroaryl;



352- { [4-(6-Met hoxypyridin-3-yl)benzyl]sulfonyl}
-4-(4-o0x0-1, 2, 3-benzotriazin- 3(411)-yl)butanoic acid (Conpound no. 20),
4- (4- OX0-WP20B/381320t ri azi n- 3(411)-yl)-2-({ PCT/IB2011/054227
[4'-(trifluoronethoxy)bi phenyl-4-yl] nmethyl} sul fonyl)butanoic acid
(Compound no. 21), WD 2012/038942PCT/ 1B2011/054227 11 2- {
[ (3", 4" -Dinmet hoxybi phenyl-4-yl)nethyl]gul fonyl}
-4-(4-oxo0-1, 2, 3- benzotri azi n3(4H) -yl ) butanoi c acid (Conpound no. 22), 2-{
[ (3" -Fluoro-4' thyI bi phenyl-4-yl)net hyl ] sul fony1}-4-(4-oxo-1, 2, 3-
benzotri azi n- yl ) butanoi c acid (Conpound no. 23), 52-

hy

[(3', 4" -Dimet .rmw§%91zw;%c}wpbm1 Cy-Ci2 heteroaryl or Cs-Cia
-4-(4- 1, 2, 24), 2-
‘ [23 Ozo o cfl??% t Ogélgh méﬂés%u%%@{’ﬁﬂﬂ&’l @b&ﬁh@d%%ﬁ?%%‘ﬂﬂré‘o )

-4-(4-oxo0-1, Zsﬂasluamntstmd@end&(ﬂgr&}ewalﬁuhﬁnbl ¢ acid (Conpound no. 25),
2-{ [(4" -Fluoro-3'-nethyl bi phenyl-4- yOrrethyI]squonyI} -4-(4-o0xo0-1, 2, 3-
10benzot ri azi m;' 3¢ptedenisou 20CHS),,. NHCGEE@ d (091,),2630)NH-,

4- (4-0xo0-1, 2, 3-benzotriazin-3 2- -(trifl uororret hyl ) bi pheny1- 4-
yl 1 me? hy! } sul FSREGFOINEROPO-N r, bIC(z@)(O)z ~Of(CHo)n., -(CH2)p-O-

[ (4' - Met hoxybi g@%f} t 1|_% :

-4-(4-o0xo0-1, 2; é%? é%ﬁfm ﬁ )ﬁf—* cm%‘bhosl)coaclz\}}(qu( &%Ioun relnnc%? 152-
{ zero or an integer between 1 and 2

[ (4" - Fl uorobi pheny1-4-yl)nethyl]sul fonyI ) -4-(4-o0x0-1, 2, 3-benzotri azi n-3(411

) - yebut anoi ¢ XGégtedchRMPOWID 8O- 02X0,-24 2-
[ 4- (6- Met hoxypyri di n-3-yl ) phenyl ] et Hyl } sul f ony1) - 4- (4- oxo- 1, 2, 3-

benzot Co d 30 2-
[gnfglr::?ﬁlopoﬁzl wﬁét'ﬁ?ﬁ%?ggeny@% %et Esloijgul Pgnyl })'4 (4-oxo-1,2, 3'{
[2(23b<(9260'|[5[ Ihf/llz'bskr;ﬁé E%_ %lgzlk C' d%:}lanrcr)p R hﬁggen3ll1211bggno-é -Cs alkyl,

%4[ (2 4( gxo4 éhfallogangt Oﬁ amb?y,?a(z{ab%ml ?a]ﬂ@uﬁ@nw@ﬂ@gakﬁ(@zﬁpw@dcwmgz) 2-
uor opl en Su (0]
L4l (4 oxo- 1. 2 NRBeribdinig hﬁm R G R A CH DR MARRe 33), 252-
2. (4 | _
{ 4[ ( 4( . Oq’a“?g @gﬁg%f?( {(ﬂ%’ LA.LWHI- Ry, (CH)p-NH-C(=0)-Reor

(CHz)nS(—O)m-NRqu {wherem R¢and Ryindependently represent hydrogen, alkyl,
15 alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
alkylheterocyclyl, n is as defined earlier and m is an integer 0-2};

@ represents mono-, bi- or polycyclic heteroaryl or heterocyclyl selected from
the following:



yebut anoi ¢ acid (Conpound no. 34), 2-

[ 2- (3t-Fl uoro-4'-nethoxybi phenyl-4-ypethyl]sul fonyl} -4-(4-o0xo0-1, 2, 3-
benzot ri axOre(03894p - yl ) but anoi ¢ aci d (Conpound no. 35), PCT/IB2011/054227
2-({244-(1- et hyl- 1H pyrazol - 4-yOphenyl ] ethyl } sulfonyl)-4-(4-o0x0-1,2,3 -
30benzotri azi n-3(411) -yl ) butanoic acid (Conmpound no. 36), 2- {

[ 2- (4' - Met hyl bi pheny1- 4- yI)ethyI]squoﬁ&I}

-4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)- yl)butanoic acid (Conmpound no. 37),
4- (4-0xo-1, 2, 3-benzpt ri azi n-3(411) -y1)-2- ({ 0

[4' - (trlfluoronet @ghylkgs fonyl )byt anoic acid
(Conpound no. 38) -o&p-l,z,éqb zotrifizn-3(4H) -y1) - 2-{
[4'- (trifluorone X i pheny ¢4~y sul f o utan0| lrd, (Conpound no.
39), 4-(6-Met hoxy- 4~ oxo- 1, 2, 3- Behzot ri azi n- 3(4H)-y1)X2- [4"-
(tr|fIuoronethoxy)blphenyl 4- yI]squonyI}butan0|c aC|d cConpound no. 40),

12

4- ( 7- Met hoxy- 4- oxQ é benzot 3(41 )N/y/é.%' i r1fI uor onet hoxy)
bi phenyl - 4-yI ] sul f| anoi d| ac d)F@orrp =—‘ »

2-[(4' -tert-Butyk 1- 4- y@s -1, 2°3 Benzotr|a2| n-3(411) -
y1) but anoi c acui (Corrpound no. 42)

52-[ (4' - Et hyl bi phenyl-4-yGsul fonyl ]-4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)-yCbu

tanoi ¢ acid (Conpound no. 43), 4-(4-@xo-1, 2, 3‘benzotr|azpn 3(411)-y1)-2-
[4' - (propan y Qoi -4- I but c a0|qq( gmnd no. 44),
4-(4-0xo0-1, 2, 3- belﬂ tiri azin 9' —(R)v |

[4"-(trifl UOI‘OfT'QFkZOy)mLph@' “¥J 105u| t) but Néﬁi d (Conpound no.

45) 0

suI fonyl )but an0| Cc ac (Corrpoun

[ (4- Met hoxyphenypg /ﬂgnyl ]a

benwt ri azin-3(4H) -y anoi

154- ( 7- Met hoxy- 4- giégziz 31 Zo

[4' - (trlfluororrethyl) |pﬁe?nyl 4y|]s
48) ,

2-[ (4' - Met hoxybi pheny1- 43 ypsul fonyl | - 4-( 7- met hjpxy- 4- oxo- 1,
(411)- yI)butan0|c a oun oY /E?
2-[(31-Fluoro-4'- nyl-}l/} su)fony i?-me -/4§oxo-1,2,3-
20benzotriazin-3(4& aneive acuﬁ,(Cb d no. '

wherein R' is as defined earlier and v represents zero or an integer between 1-4.

The enantiomers, diastereomers, rotational isomers, N-oxides, polymorphs,
pharmaceutically acceptable salts and pharmaceutically acceptable solvates of these
5  compounds, prodrugs and metabolites having the same type of activity are also provided,
as well as pharmaceutical compositions comprising the compounds, their metabolites,
enantiomers, diastereomers, conformational isomers, N-oxides, polymorphs, solvates or
pharmaceutically acceptable salts thereof, in combination with a pharmaceutically

acceptable carrier and optionally included excipients.

10 In one embodiment, the invention encompasses compounds of Formula I/Ia, which
may include, but are not limited to the following, for example:
2-[(4-{[(4-Methylphenyl)carbonyl|amino } phenyl)sulfonyl]-4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 1),

2-[(3'-Methoxybiphenyl-4-yl)sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
15 yDbutanoic acid (Compound no. 2),



2-[(3", 4" -Di net hoxybi phenyl-4-yGsul fonyl ] -4-(7-nethoxy-4-oxo-1, 2, 3-
benzotri azi n-3(411) -yl ) butanoic acid (Conpound no. 51), 2- [(4-

[ (3- Met howppheriggear bonyl ] am no} phenypsul f onyl ] - 4- (4- ox@CTIR2031/054227
benzotriazin-3(411)-yl)butanoic acid (Conpound no. 52), 252-[(4-{

[ (3- Fl uorophenyl ) car bonyl ] am no} phenyGsul f onyl | - 4- (4- oxo-1, 2, 3-
benzotriazin-3(411)-yDbutanoic acid (Ggmpound no. 353), 2- [(4-

[ (4- Fl uorophenyl ) car bonyI ] am no} phenypsul fonyl]-4-(4-o0xo-1, 2, 3-

b t bt 2.1 (4-
[?Z.Z‘E;h['c,?é'p,ﬂe @ lﬁ ; °' B @;{gﬁﬁ?m f Bapi) g 235 2L
30benzot ri azi ¥ n‘ 81 B Ho. 55)

2-[ (4" -Ethyl bp fﬂml?lﬂoﬂé%ﬂbﬁﬂﬂwﬂyetﬂy] sﬁtmlw k00K 2,3 bedzctriRANBQ4 HTj-azi n- 3(

411) yl ') but apph&aR&
2-[(4'-Chloro ?l;))hen !ig%ﬁ?%gﬂ Zi (7- met hoxy- 4-oxo-1, 2, 3-benzotriazi n3(

411) - yDbut anoldf [24' d:h(leg@ - 4nyi)et5}7l]sulfonyl}-4 -(6-fluoro-4-0x0- 1,2,3-
352-[(3',4"- Db@tﬂomazhl-ﬂHéhwl)bdtaypswadc(ﬁ}phipoﬁ‘nc(ﬂe et hoxy- 4- oxo- 1, 2, 3- benzotr

- 3(411
|2a[2|(g FI( uorZ) V;%C %‘ﬁ ES ?WA@&Pg}?}'lﬁ%{’ﬁ%}% Y - 0x0-1, 2, 3-
benzotri azi n- § rhzi);raz it aﬁﬁ‘i"@%&ﬂ?ﬁ@@ 59), WO

2012/ 038942 PCﬂ f[m@hﬂdr&ﬁﬂ%?l 2*f%fl)methyl]sulfo l} -4-(4-0x0-1,2,3- benzotrlazm-

3(4H)
2-[(H. 4 -Di ftl,; gﬁtg[mlpg&m(éoﬁ 6 met hoxy- 4- oxo- é benzotria
zi n3(411) -yl ) but anoi c acid P:o oun

2-[(31-Fl uor 024(3aﬁfeDﬁlu0b¢h3ﬁ@rmyh4-4fl)§qd§Qn)’ﬂ]ﬁ4T§6 methyl-g- qmthb,ﬁghenz@m@zm- 2, 3-
benzotlrl azin- 3(@1»1}WM&HMQDmmwd@®SDpound no. 61)

venzot 1 azi 1 3 '&ﬁgggg g@g sl [ﬁox%%fﬁﬁhﬂ&%eﬁwm% 2.3
2-[(3,4'-Dic bgz‘ﬁ‘é‘ﬁllcfaﬁ E’%dﬂ%t%oxy 4-oxo-1, 2, 3-benzotria

zi n3(311) - y| ) Byt GRS %k@tl B&%&iiaﬁp34 1)-2-{[4'~(trifl thyl)biphenyl-
2-[ (31-Fl uor 04;;1 z (fngﬁ%))]- [ énmg??g;(ey Y)él))(gny 5 3.

10benzotri azi n-3 411 butan0|g ﬂ npound no 64), 2- {
[ Chi o 0- 3" J(ICP A Disblaspbiphy) S iaHAisdp st o 1.2,3-benzotrazin-

-4-(6-net hoxy%&bmd)]h%tdmnk(ﬂampmndn@(m,l) yCbut anoi ¢ aci d (Conpound no.

65)

2 [ (310 Et hy| bg ‘i?h‘?f‘ PPghipbeny-4- él) gf@ ‘?%}Yh“ G2 ot i azi n- 3(

411) %yl ) but a yisgoisscidggpmpoun

152-[ (3", 4' - Douye hybmmwa&r-x%mff&mu {(G-ndefiyIBLAKRXY 2 4-BxotliaZn3- benzot r

i azin- 3(4H)-yl)butanoic acid (Compound no. 13),
2-[(3"-Fluoro-4'-methylbiphenyl-4-yl)sulfonyi]-4-(6-methyl-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 14),

25 2-[(4'-Fluorobiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-
yD)butanoic acid (Compound no. 15),
2-[(4'-Chlorobiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0xo0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 16),
2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-

30 yl)butanoic acid (Compound no. 17),
2-[(4'-Methoxybiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-ox0-1,2,3-benzotriazin-
3(4H)-yD)butanoic acid (Compound no. 18),
2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 19),

35 2-{[4-(6-Methoxypyridin- 3-y1)benzy1]sulfony1}-4-(4-oxo-1,2,3-benzotriazin—
3(4H)-yl)butanoic acid (Compound no. 20),

4-(4-Ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-({[4'-(trifluoromethoxy)biphenyl-4-yl]
methyl}sulfonyl)butanoic acid (Compound no. 21),



3(411) -yl ) butanoic acid (Conpound no. 67),
4- ( 6- Met hoxy- 4- oxo-1, 2, 3-benzotri azi n-3(4H)-y1)-2-[ (4" - met hyl bi phenyl-4-y1)
suI f onyl ]wotareizgv4aci d ( Conpound no. 68), PCT/IB2011/054227

2-[(4'-Chl orobi phenyl-4-ypsul fonyl ] - 4-(6-met hoxy- 4- oxo-1, 2, 3-benzotri azi n20
3(411) -yl ) butanoi ¢ acid (Conpound no. 69),
4- ( 6- Met hoxy- 4- oxo-1, 2, 3-benzotri azi n- 3(411) yl)-2- [4'-(trifluoronethyl)
bi phenyl - 4-yl] sul fonyl } but anoi ¢ acid (Conmpound no. 70),
2-[ (4" - Met hox i [j(3ighPiméthyrhipticanis yl fnet 6 [vatfbwopt y-44 4axo-112,3; t@nbe@naany i azi n3
(411) -yl ) but arsg4R)- ?Dblﬂalﬁcﬁ‘@ﬁﬁdl@ﬂémg@undﬁﬂ 22)

[4-(tri ororrethyl)

254-(4-0 1, t 3(4 2-({244-
phen§/I ] c)ei(r)boniq ﬁéﬁieﬁﬂéé)rﬁ;‘f‘:e%% nYébl%b?I}Yiﬂr)ﬂ%ﬂ?h}}l fﬁﬂl(ﬁlﬁcf‘ -Yepxp- X ffpound no.
72), " 4- (4- Oxo-benzotdaziarebi}-ylabutenody acid {Compoundmp. 23), [ 4- (

4- (twrifluoro b f I {]Qﬂgl ut anoi c
<[3.Ci((il Corrpoungg? 118@1‘?19%'1}11{%,?&1999 }3 ]rs] ?‘@WX&I%& %)llr’%%l#gnyl %:Z)zgl?bonyl]
am no } phenyl t'ilTOIﬁaflﬂ (gomp benzot riazin-3(411)-yl)butanoic
aci d ( Conpoun@-f@3' 47-E))chlorob1phenyl-4-yl)methyl]sulfonyl} -4-(4-o0x0-1,2,3-benzotriazin-

2-[ (3" - Fl uoro- 3!(4H;r§1)bmd)b gﬁgr@@@mﬁow Qgpyl ]-4-[4-0ox0-7-(trifluoronethyl)

-1,2,3-b t

4- (4- Oxo- ingo £ a2| QB‘?rPr%ﬂ%hﬂblPhafg’;‘)I@ﬂaé%hylﬁiuiﬁong}f' “4 ?’fﬂ'i@ygl car bonyl )
am ndPpheny!| }élenwtylganf%‘w} pobuansicacié | p}@;mdam dRo. 76),

354- (4-0xo-1,

[(t hl( oph)ég 2- aé't 832 E?;Z%hgﬁ‘%éyag‘s%‘s aoroh émartl)gr%}egyla%l d

( Conpound no. )% %lu(l n%)ﬁ gf! rg %W Ony m no] phenyl }

et hyl ) sul fonylz {K4 (Meths Ry biip Renyt-4 B mzettiyl | safomyl 3448 lgxoy D Btenootriazind d

( Conpound no. 318}1) yl)B@aR&&-Z&@%@SH@B’QH&cBZ@ 1/054227 14

2- cl opr opyl car bonypam no] phen eth sul fonyll-4-(4-o0x0 2
behe it a[zfﬁyggﬁﬁﬁ o hiphamid- samethy eestc b oxrss & berzptiaging ST

[ (3- Met hoxyph u}@emw qr@mundn})p%ﬁnypet hyl ] sul fonyl }

: - f
(TG SRR MR RRRG, 0 7
[1 3 benzotrla?F?ltrl 13 3‘%6 ((, 8l1), 2- f [2-(4- f

13-

(3 -Fluor ophepy[z)(csan@wn}mamympﬁepﬂemygemlmédlﬁmyr}omw bxo-1,2,3-

- 4- (4pox01, 2 %da@mlahhl Mhiimahalb Wt ERpdEndafo. glj,Corrpound no. 82)

2- f [2-(4- %4 Et h henyl am no | phen;{get hyl ] sul, fo@y

- 4- (4- oxo0- 1, 2 lapliiqna i4rYJ)@ uwrwﬂ)hﬂz(ﬁwel Ho. 83),

yl)butan01c acid (Compound no
2-{[2-(3' ,4'-D1ﬂuorob1phenyl-4-yl)ethyl] sulfonyl }-4-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 33),

25 2-{[2-(4'-Cyanobiphenyl-4-yl)ethyl]sulfonyl }-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yD)butanoic acid (Compound no. 34),
2-{[2-(3'-Fluoro-4'-methoxybiphenyl-4-yl)ethyl]sulfonyl } -4-(4-o0xo0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 35),
2-({2-[4-(1-Methyl-1 H-pyrazol-4-yl)phenyl]ethyl } sulfonyl)-4-(4-0x0-1,2,3-

30 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 36),
2-{[2-(4'-Methylbiphenyl-4-yl)ethyl]sulfonyl }-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yD)butanoic acid (Compound no. 37),
4-(4-Ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-({2-[4'-(trifluoromethoxy)biphenyl-4-
yl]ethyl} sulfonyl)butanoic acid (Compound no. 38),

35 4-(7-Methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-
(trifluoromethoxy)biphenyl-4-yl]sulfonyl } butanoic acid (Compound no. 39),
4-(6-Methoxy-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-
(trifluoromethoxy)biphenyl-4-yl]sulfonyl } butanoic acid (Compound no. 40),



2- f [2-(4- f [(4-Methoxyphenypsul fonyl]am nol phenyl)ethyl]sul fonyl}

-4- (4-o0x01, 2, 3-benzotriazin-3(4H) -yl ) butanoi ¢ acid (Conpound no. 84),

2-[ (4- f WO2eBHd3enegphenyl ) car banoy] ] am no | phenypsul f olgirjiB2 (/d540X0- 1, 2, 3-
benzotriazi n-3(4H) -y1l) butanoi ¢ acid (Conpound no. 85), 152- f [4-(f

[ 2- Fl uoro-5-(trifluoronethyl)phenyl]carbanoyl } arnino)phenyl]sulfonyl } -
4- (4-oxo-1, 2, 3-benzotriazin-3(4H) - yl)bl'“it anoi ¢ acid (Conpound no. 86),
2-[(4- f

2,6-Dimeth bony] ] h | f 2, 3-
e P e oL e S BT AU RS 2,7, .
[ (4-Fl uoropheh?b?@é?“bﬂ}ﬁ%fpllﬁﬁrb%(}lc%éﬁ@*l)l}lﬁwlﬁd}wi % 4- (4-o0x0-1,2,3 -

R G L S

4H) - y1) but an
2-1( 351- Ff | uor 2-{@¥ -Emﬂhphémyphemsﬂl}faa;y] Mmokonyz 3-bénAoRiavirt-BAE) 4 butandic2, 3-
benzotri azi n- aid (Tompobidirmnad); aci d (Conpound no. 90),

252- "-Fl | b | f 8-.me 2, 3-
bonzot 1 az ﬁ%@ﬁ%&wﬁﬁfﬁe&%@ggzqﬁé@%&suﬁ iakesgn Tgybiphenyl4-ylisultonst} >

2- ({244- (Benz P%W?BWQNQP?‘Q?W}AI}OS%} ony1l) - 4- (4- oxo- 1, 2, 3- benzot ri azi n- 3(4H)
- y1) but

;. %’() u anol (T:T?Ef};ﬁ OI C@%ig(lﬂng 0};@3@ %§2 {[j ?%ﬂuoroweﬁhoy)b )Phenyl -4- §l]benzot fia

zi n303(4H)- ound no. ’93 2-[(4- f
[ (3-Methyl p h edy#-oar h@ﬁﬁemlmh@myl))ghﬂ{M(Dhﬂlyldarbdﬁ)d)amlﬂo]?héhyl}
benzotri azi n- a(lﬁﬂy})yhthﬁutaaal(gom behd fouppund no. 94), 24(4- f

bereot o0 . S LSRR SR i A

?250 [(41) Et Py benze @ﬁ&flﬁ%%ﬁbbﬁﬁ%ﬂ@ﬂ%@pﬁ&% Ad).oxo- 1, 2, 3-benzotri azi n- 3
tsyl)bu a@??‘Mé{ﬁb o1t Rl e 4H)-yl)-2-{[4-(tr 1ﬂoo e o

2-[ (4 -Methyl i i iflporomethiyl) /ot -3

e RO o o e 2 Bl

15 2-{[4-(6- Né{[(ﬂomlyﬁxyﬂlpheﬁylw y]pdiﬂonyl]]-sle(lﬁme@id:}yA-o@B lrmB-Ibyhzodem)— 1,2, 3-
benzot ri azi n- 3@yl )byita}lbutaa{m(m uﬂdﬁ&mmound no. 98),

2-({4-[(Cyclo arb ]phen ul fonyl)-4-(4-o0xo 3-benzotri az
i n3( 4H) -y1) bu?i@c/)h: oé%ﬁdg‘ @[Bblgl? S‘gg)“yl] 4-(7-methoxy-4- Oxo'llz%

2- [#%- {] ( 2- VBemapitisgian3(H })bbﬁquaﬁldr{ﬁpmemd n&30honyl | - 4- (4- oxo- 1, 2, 3-
2-[(3',4'-Dimethoxybiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 51),
2-[(4-{[(3-Methoxyphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 52),

25 2-[(4-{[(3-Fluorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-0xo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 53),
2-[(4-{[(4-Fluorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 54),
2-[(4-{[(4-Chlorophenyl)carbonylJamino } phenyl )sulfonyl]-4-(4-0xo0-1,2,3-

30 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 55),
2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-3(4 H)-
yl)butanoic acid (Compound no. 56),
2-[(4'-Chlorobiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 57),

35 2-[(3',4'-Dichlorobiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 58),
2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfonyl}-4-(7-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 59),



benzotriazin-3(41/)-yl)butanoic acid (Conpound no. 100), 2-( {4-

[ (Cycl opropyl car bonypam no] phenyl }

sul fonyl)wo-20®/33@21, 2, 3- benzotri azi n3(41/) - y1) but anoi c patitB20iCesspund no.
101), 4-(4-0xo0-1, 2, 3-benzotriazin-3(41/)-yl)-2-({4-[(thiophen-2-

10yl car bonyl ) am no] phenyl } sul f onyl )butil oic acid (Conpound no. 102),

2-({4-[ (Cycl opentyl car bonypam no] pheny ?sul fonyl)-4-(4-o0xo0-1, 2, 3-benzotri az
i N3(4H) -y1) but anoi ¢ _aci d (Conpound no. 103), o

2-{[ 4- ({[ 4- FI dol(d-430iflnerpbipberyet Hysulfondirdt(Paasthoniyfoaaileby Hresefiazind f ony1}
-4- (4-oxo- 1, B(4Hpehbwendiaatid(Gompoyndyio) 6O, anoi ¢ aci d ( Conpound no. 104),

152- [ (31- Fl uorpr 4’ =it hoxybi pheqy - Zgl%%ﬁt;*;ayu-é- Lo iyl 5 4- oxo-1, 2, 3-
penzot 1z - U EGHMIER i helion BT 0 55 5

(4H) - gl ) but angi-g4'ai6rol AN BihESy1-41: Ifonyl]-4-(6-methoxy-4-oxo-1,2,3-

2-[(4' -Chlor ot}jegmﬁgzﬁﬁg(yy%g%m ;dg%l&ﬁ x Q)f(}d §2)0x0-1, 2, 3-benzotri azin-3
(4H) - 20yl )butanoic acid (‘Cofrpound no. 107), o

2-[ (3" - Fl uor o-2[('veDhehlgiobiphenyl 14-4Dsul foapl] Hai@ythaxy-g-axet Ih3,3-bengntgazin2 | 3-
benzot ri azi n- 3(44)-ybnitmi¢ acidi(Compouhd(otppund no. 108),

2-1 (3" -Fl uoro-zé}' zimt hoxybi phenyl-4- I_Qs I ftanyf ] '.(%‘.&4{110)“).21_1(5 2,_132 lgganzot riazin
3(41/ ) y1) but 4ABP .ﬁgﬁofgég‘gﬁgg‘??ﬂ" g? ony1]°4-(6-methoXy-4-0x0-1,2,
2§34- (lé- K/E% h;I ot (4 lca%lﬁh? §‘§ﬁ9‘)“-“9‘f) 6D ([ 4" - (trifluoromethyl)b

| phenyl- 4-yl [2-sdl-CaRY-B bt ARG medS1)BiphSyTRRYING ARy} 14 thoxy-4-oxo-

2108 o Bt o Ay ComTii: e L %, 3 Benzot oz
i n3(4H) -y1) but anoi ¢ aci ou no. 111),

2-[ (4" - Met hox2-E4'-Fbyiyphsnplrenhdultbny | 1)4(6-mathpky-44o0x061, A theprotliagr3(4/1R, 3-
30benzot ri azi ndBpitkbodic-agid) (Qlengond nacbé), ( Conpound no. 112),

Gl 0 R S O SR i e
2-1 (31- Fl uor o- A%y b‘wyﬁfkﬂlﬁﬂ‘é Y Ompy %é&%ﬂ ] - 4- (6- met hyl - 4- oxo- 1, 2, 3-
benzotri azi n- 3(-d-dteihbk Ulf-@ﬂpl,Q,%rﬁoﬁi@?iﬁmmﬂﬂyl)%-{(3{'11ﬁhyhylbiphenyl-4-yl)

352-[(4' - Fl uorgm ﬁfb\(il SpVA- - 4-£6- et hyl - 4- oxo- 1, 2, 3- benzotri azin
-3(4H) - vyl )butsgnoii?{:l acl 3%%%%%%&11}01?@) ,

2-[ (4" -Ethyl bi%o[(é'rﬁ}lllotblajm@uylf-%mwt}lfomyt]@»fﬁemh;lioxyfwL?-,Z,—lganb@tﬁazinfi azin-3(4
1/) - 2¢1) but and(¢Hpghbutéiopad i@ompouridlif). 69),16

4-(6-Methoxy-4-ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethyl)

biphenyl-4-yl] sulfonyl}butanoic acid (Compound no. 70),

2-[(4'-Methoxybiphenyl-4-yl)sulfonyl]-4-(6-methoxy-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 71),

25 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-({2-[4-({[4-(trifluoromethyl)
phenyl]carbonyl}amino)phenyl]ethyl } sulfonyl)butanoic acid (Compound no. 72),
4-(4-Ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-({2-[4-({[4-(trifluoromethoxy)
phenyl]carbonyl }amino)phenyl]ethyl } sulfonyl)butanoic acid (Compound no. 73),
2-[(4-{[(3,4-Dichlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-(4-oxo-1,2,3-

30 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 74),
2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-[4-oxo-7-(trifluoromethyl)-
1,2,3-benzotriazin-3(4 H)-yl]butanoic acid (Compound no. 75),
4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(2-{4-[(phenylcarbonyl)
amino|phenyl}ethyl)sulfonyl]butanoic acid (Compound no. 76),

35 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(2-{4-[(thiophen-2-ylcarbonyl)Jamino]
phenyl}ethyl)sulfonyl]butanoic acid (Compound no. 77),
2-[(2-{4-[(Cyclopentylcarbonyl)amino]phenyl} ethyl)sulfonyl]-4-(4-0x0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 78),



2-[ (4" - Met hoxybi phenyl-4-ypsul f anyl ] - 4- (6- net hyl - 4- oxo- 1, 2, 3-benzotri azi n3(
4H) -y1) but anoi ¢ acid (Conmpound no. 117),

2-[ (4" - Flwonot23i3smet hyl bi pheny1-4-ypsul fanyl ] - 4- ( 6- net hpCTABBA 0022, 3-
benzotri azi n- 3(4H) - yDout anoi ¢ aci d (Corrpound no. 118),

54- (4-0xo0-1, 2, 3-benzotriazin-3(4H)-y1)-2- [4'-(trifluoromethyl)bi phenyl-4-
yl ] sul f anyl I but anoi ¢ acid (Conpound no 119)

4- (8- Met hyl - 4- oxo-1, 2, 3-benzotri azi n- 3 4H) yl)-2-{[4" -

£l | . ,
O Mt LSFEZ@@){Q' Q% %R i 3/“ g gaﬁy Z‘W R B hoxy)
10bi phenyl - 4y ?8 18- 7o: 121)

4- (6- Met hoxy- %qxq44{[@rlefet1@agz enlyBedrBor3{ Jtling} bherdn )eltiy| [sdifaryl J-uq4-0x81 hoxy)
bi phenyl - 4-y| 11@3%@@6@%@(19%@1%@10(0 ﬁm@éﬁdﬁ D)

4- (7- Met hoxy- 4- 0xo0 enzotriazin-3(4 t( rifluoromethoxy)
bi pheRy! - 4-yl ]?s{Iﬂf@rﬂ[@rﬁéhhompbmyl);c@rhwnyﬂ:@m@mnmaethxlif@} onyl}-4-(4-oxo-
152-[(3', 4' - Dilf3, @nbpmtlpmmwlﬂ }ﬂ}imtﬂnbmlqw;@unénh&dw4 oxo-1, 2, 3-benzotr

I2a[Z|(g I%I( 3220 [E%E‘g}g %%%ﬂ??“% @3}1 %fo%l} #3801, 2, 3
benzotri azi n- é( 4%

2-1(4" -Fl 2B{[2r@1 - Bih| cAr Arhin DéthyInRil foay -44¢ex-1.23- 3-
zoLén@otrPEE?%{};&&“ﬁaﬂgﬁ; v@m gdﬁj;} BYﬁﬂﬁégﬁgg@G?W (ou-1223

2-[(3",4" -Dchl orob&phe ypsul f ]]] - 4- 0X0- 3-benzotria
21 DS(4H - y1) bk dadhd i dcMathorexbAsoube ey amimp) phenylethy Jsulfonyi)-i-G-oxo-
2-[ (3" - Fl uor o0-142,3be éfﬂe‘ﬁwl)bmta;ancichﬁCwmw«mor%,hoxy 4- ox0-1, 2, 3-

benzotri ?Z' n-3( J1_!){ lﬁtRH}E en ul% 4 &ngo { ,2,3-
[j (ghlmce)t ﬁoiy g%%%? ﬁ%@%ﬁ)ﬁg&ﬁ? ggftgﬁtnznm c acid (Conpound

no. 139), 2-{[4-({]2-Fluoro-5- (trlﬂuoromethyl)éahenyl carbamoyl }amino)phenyl]sulfonyl}-

2-[ (4" - Et hyl bi t4 | nzotriazi n-3
411) - yDbutano ¢ oo i Comane g b IRiRoKid (Catfouhdho? 868 (

e Kg{bR oK Ixc 4 }phsn fonylddo410xp-B23

i a0 )bm%wz’%;ummmﬁ;am P oy lanzot 1
Sul Fapy! ] but ang Ut @g@ IR A LAl STy Pagbeny &
4- (6 p/bt hoxy- )f 3%?5“?%’ g‘}ﬂ &qrpgzqc MBI N0 A8r 4+ _ (trif1 uoronet hyl)

bi phenyl - 4-y| Ps[igy flﬂﬁbi’oblbﬁéréyml-ﬁ)s%ﬁbﬁlylﬂ AqBRAthd-N6xo-133)-benzotriazin-3(4 H)-

352-[ (4" - Et hylypp Qaﬁw%cﬂéggﬁﬁbbflﬁwﬂ Jgog- (8- met hyl - 4- oxo-1, 2, 3-benzotriazin-3
(4H) - y1l)butanoic acid ound no.

2-[ (3" - FI uor 024l 'riflueye- grmﬁ@ﬁ!bzplwnylrﬂusuIMl]]‘t -B-methytopp=142.8x%0- 1, 2, 3-
benzot ri azi n- denzetriazin-B(#hrd)tutaneichciEiomnondd no. 90035) ,

25 2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 91),
2-({2-[4-(Benzyloxy)phenyl]ethyl } sulfonyl)-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 92),
2-[(3',4'-Dimethylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-0xo0-1,2,3-benzotriazin-

30 3(4H)-yl)butanoic acid (Compound no. 93),
2-[(4-{[(3-Methylphenyl)carbonyl]amino} phenyl)sulfonyl]-4-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 94),
2-[(4-{[(2-Methoxyphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 95),

35 2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-
yl)butanoic acid (Compound no. 96),
2-[(4'-Methylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 97),
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[ 4- (6- Met hoxypyri di n-3-yl) phenyl ] sul fanyl } -4-(8-nethyl-4-o0xo0-1, 2, 3-

benzot ri axOre(0dsd2yl ) but anoi ¢ aci d (Conmpound no. 136), PCT/IB2011/054227

2-[ (4" - Met hyl bi phenyl1-4-yGsul fanyl ] -4-(8-net hyl - 4-oxo-1, 2, 3-benzotri azi n- 3(

411) - y1)butanoic acid (Conpound no. 137),

52-[ (4' - Chl or obi pheny1-4-ypsul fanyl ] - 4188- net hyl - 4- oxo- 1, 2, 3- benzotri azi n-3

(411)- y1)butanoic acid (Conpound no. 138),

2-[ (4' - Fl uor oldd-pHedyMethox psyut dimdyil jphény(l Bulfetiyiy4-(8-methyli4-8x8-1t%Hhzot r i azi n- 3(

411) - 'yl ) but ansngotéiarif-{(4FyPYbirehdi®@acid 88dmpound no. 98),

2-[ (4" -Fluoro-31-net hyl bi phenyl-4-ypsul fanyl]-4- &8- met hyl - 4- oxo-1, 2, 3-

10benzotri azi r?—'g{gdﬁ‘fyglpl}%lc&?hﬂn&l)%}W]R@B sl Freny Rest-(4rax- 1,2,3-benzotriazin-

2-[(3,4' -Difl3 )priangic agidyComppard/ . 99),( 8- net hyl - 4- oxo- 1, 2, 3- benzotri az

I n3(4k) - y1) butanal G Afeth %I&ghﬂa@}hh 1)sulfonyl]-4-(4-0x0-1,2,3-

2-[(37, 4" -Di AR - SUul T 24- 8-met hyl - 4-oxo- 1] 2, 3-benzotria

Zi Lg( 4H) - y1) bu e@&%‘?@ﬁgﬁ%@%&%@ ‘HES"?L% no- EM

152-[ (3", 4' - Di efdhl Chelpp@pyltarboyddanhinalphedyl fsul Bnyipdhidtoxd- N B-tenZotdakianzot r i

azi n- 3(4H) - y1)(aeb-31)bitandie atid (Compewtbnd1 Q011 43) ,

4- (8- Met hyl -4-o0xo0-1, 2, 3-benzotri azi n- 3)é4l—|) -m-,z-{

[4"-(trifl uoro‘}ré‘{'WP)lbz’%_Wé tmazin-PEAfDr }191([{ .laﬁblil“é"%ci d (Conpound no.

144) 10 ylcarbonyl)amino|phenyl } sulfonyl)butanoic acid (Compound no. 102),

2-[ (3" - Fl uor o-4; ' - -{ - I - 3-

sobsrzot 1 act A PN RERARphaRN b o b

4- (5-Chl oro-4- cho-'i’,)E, -%8ﬁ?§t FP'&’?PW} AHY? 1)-2-[(3" -fluoro-4'-nethoxybi ph

enyl- 4-yl) sulZ-gpy({{dElwee s qtrifiotoraéaiyshensil]) cabonk4amino)phenyl]sulfonyl }-4- _

4-(7-Chl oro- 4-(Ql¥c9c011,Z,B%eh_ﬁcb}ﬁgiiﬁiﬁlﬁégyl%lﬁﬁ)oid’é&id =dhpounid ieo1 g4)4" - met hoxybi ph

enyl- 4-ypsul fanyl ] butanoic acid ( ound no, 147), 252- {

[ 4- (6-Met hoxyp?y[(%d yorp-4 tbﬁ@ml]?nxlgfﬂﬁﬁilfan}’l]=44(7qmﬁ@9(b4??<2:132’%'enzot ri azin-

3(4H) - yl ) but arlsingotsigzig-3( birtanqio acid §8ympound no. 105),

2-1 (4 - Vet hoxybi@tepigdostoneRoth Aty fi-d-fb-fioky 4 GeoPPR ANl 3 (411) -
A5 5& u n h

yQbut anoi ¢ aci 0, .. X
2-[ (3" - Fl uor o-% Vanoig peid\(Compopnd ng- 49901 - 4 (4- oxo- 1, 2, 3- benzot ri azi n- 3
(411) - 2-[(4'-Chlorobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-ox0-1,2,3-benzotriazin-3(4 H)-

20 yDbutanoic acid (Compound no. 107),
2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 108),
2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(4-ox0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 109),

25 4-(6-Methyl-4-ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'~(trifluoromethyl)biphenyl-
4-yl] sulfanyl}butanoic acid (Compound no. 110),
2-[(3',4'-Dichlorobiphenyl-4-yl)sulfany1]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 111),
2-[(4'-Methoxy-3'-methylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo0-1,2,3-

30 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 112),
2-[(3',4'-Difluorobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 113),
2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 114),

35 2-[(4'-Fluorobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 115),
2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-0xo0-1,2,3-benzotriazin-3(4H)-
yl)butanoic acid (Compound no. 116),



30yl )put ?‘”0! c acid (Conpound no. 150), o
2-[(3",4"-Difluorobi phenyl-4-ypsul fanyl]-4-(4-o0xo0-1, 2, 3-benzotri azi n-3(411)
- yCObut aneDoeei3w4¢ Conpound no. 151), PCT/IB2011/054227

2- [ (3t - Met hoxybi phenyl-4-yl)sul fanyl]-4-(4-oxo-1, 2, 3-benzotriazin-3(411) -

yl ) but anoi ¢ acid (Conpound no. 152),

352-[(4' - Fl uor obi phenyl-4-yl)sul fanyl ]1 -(4-oxo0-1, 2, 3-benzotriazin-3(411) -
gl)gut ﬁnOIIC Zmlfj ( Conmpound no4 153), . t 5 ) but

aCI( dl E)Cg%oun y[ﬁﬁ%/l tgqysy%lphfgyl 4-gl)§gulfanyl'] -4- (6?r?1etgylr éll-%i(l)q 2 § benzo rla?zmlﬂ anoi ¢
2-[(2',3 -Dif ﬁ(ﬁ’@dﬂ)ﬁyﬁ?@ﬁgﬁlacmgﬂomﬂunén94ﬂ7ar(4 oxo- 1, 2, 3-benzotri azi n- 3(411
)- vyl )but anoi 6.[ IR { 1-4-

[ (4" -Chlorobip r}az‘hg? Xﬁn‘%% Eé ]41(16 Tth% OXOZ % benzotri azin-3
(4H) - I)butan0|c aC|d fn léui

[(4 _%hi or ob; BH @D~ B2 B+ Bemedthig ih- X T -gh)2- {[1'- &ﬁﬂﬁ&ronntﬂy!bbiphenwld—l, 2,3-
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E é;) 0X0- 721( tri bipéaaﬁ}dmylﬂmﬂfhnﬂl}&lt&m@@@d(JCdSﬂldelrid-rﬁ)( 429); yl ] but anoic acid
npound no.
4' - Chl or obi ftf q_thax Ppsurotrigrin3 (UDed)-2Hbrbifhogympethoxy) 3.
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[ 2- (45 - Cnl or obiy, ﬁ%g £ é F; % (64%&&\(&@40(%3 ﬁZ@Xﬁ?:n%ot?iaﬁn-

benzotri azi n- {
[2-(4'-Ch|oro gn - ?dn 4&? -4-(7-met hyl - 4ox0123-

20benzotri azi B- [G?C-cl?mo)e-ytl hlbﬂiyﬂnﬂiemyhé-ly@sﬁlﬁmyﬂ%(@mﬂﬂmxﬁt@‘l@xo—22 3f

l[32- ( 4:[ - Chl or obfr?a&mﬁr-ﬂ(4%lﬂgﬂjbu{ahsidlaéﬂmonipouﬂd 18-126),hyl - 4- oxo-1, 2, 3-
enzotriazin anoi ¢ ac

2-[(4 -tert- Bgt[gf{%#%% ; h)glegavkéwpp n?awﬁzf‘- -Bleéwzwé “Bn26857 i azi n- 3(4H) -

yl ) b anoi ¢ aé?fﬁlo(r@@m:) gig yacid ( OmPOUIld no. 126},

252-[ (4" -Et hybt{tﬁheﬁydﬂo‘}oaﬁpﬁéﬁyi A0 shredtiyia-08 Biethoky - BT 23 bz bitradind H) - y1) b

ut anoi 3(4H)-yl)butanoic acid (Compound no. 127),
2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(6-methoxy-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 128),

25 2-{[4'-chloro-3'-(trifluoromethyl)biphenyl-4-yl]sul fanyl } -4-(6-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 129),
2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(6-methoxy-4-0xo-1,2,3-benzotriazin-3(4H)-
yD)butanoic acid (Compound no. 130),
2-[(3',4'-Dimethylbiphenyl-4-yl)sulfanyl]-4-(6-methoxy-4-o0xo-1,2,3-benzotriazin-

30 3(4H)-yD)butanoic acid (Compound no. 131),
4-(6-Methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-[(4'-methylbiphenyl-4-yl)
sulfanyl]butanoic acid (Compound no. 132),
4-(6-Methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4'-(trifluoromethyl)
biphenyl-4-yl]sulfanyl }butanoic acid (Compound no. 133),

35 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-ox0-1,2,3-benzotriazin-3(4 H)-
yl)butanoic acid (Compound no. 134),
2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 135),




acid (Conpound no. 167), 4-(4-0xo-1,2,3 -benzotriazin-3(4H)-y1)-2-

[4' - (propan-2-yQoi phenyl-4- yl]sul fanyll butanoic acid (Conpound no. 168),
4- (4- Oxo-wp20R/i3em2zotri azin-3 (4H)-yl1l)-2- [4'-(trifl uor ecetByd)/bipirenyl- 4-
30Asul fanyl | but anoi ¢ acid (Conpound no. 169),

4- (4-0x0-1, 2, 3-benzotriazin-3(4H)-y1)-2-{[4' -(trifluoronethoxy)bi phenyl -4-
Asul fanyl | but anoi ¢ aci d (Conpound no. 17%0), -

2-[ (3" -Fluoro-4'-methoxybi phenyl-4-ypsul fanyl]-4-(7-nmethoxy-4-oxo-1, 2, 3-
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i azin- 3(411) -4 1Q' af, ezli 4'-@iif}hdromethy])biphenyl-
[ (4- Chl or ophen E%%Hi g&%%@ ﬁgl%?&déﬁf}é [ élzﬁ o%‘.e yz) 1§) e
benzotriazin-3 anoi ¢ ound’no. 182), 2- [(4-
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20berpot ri azi roedgdtdidzinid(3 By Bh@akoiasdid (C&apnadntd. 145), 183) ,
4-(5-Chloro-4-ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(3'-fluoro-4'-methoxybiphenyl-
4-yl)sulfanyl]butanoic acid (Compound no. 146),
4-(7-Chloro-4-ox0-1,2,3-benzotriazin-3 (4 H)-yl)-2-[ (3'-fluoro-4'-methoxybiphenyl-
4-yl)sulfanyl|butanoic acid (Compound no. 147),

25 2-{[4-(6-Methoxypyridin-3-yl)phenyl]sulfanyl}-4-(4-0xo0-1,2,3-benzotriazin-
3(4H)-yDbutanoic acid (Compound no. 148),
2-[(4'-Methoxybiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
yD)butanoic acid (Compound no. 149),
2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-

30 yl)butanoic acid (Compound no. 150),
2-[(3',4'-Difluorobiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
yD)butanoic acid (Compound no. 151),
2-[(3'-Methoxybiphenyl-4-yl)sulfanyl]-4-(4-o0x0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 152),

35 2-[(4'-Fluorobiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yD)butanoic acid (Compound no. 153),
2-(Biphenyl-4-ylsulfanyl)-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid
(Compound no. 154),




2- [(4- [(2,5-D net hoxyphenypacetyl]am nol phenyl ) sul fony1] - 4- (4- oxo-1, 2, 3-
benzotri azin-3(411)-yl) butanoic acid (Conpound no. 184),

4- (4- Ox0-WP20B/389320t ri azi n- 3(411) -yl) - 2- ({ 4- (phenyl acePg¢ir)iB2011/054227

am no] phenyl | sul f onyl )but anoi ¢ acid (Conpound no. 185),
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et hyl ) sul fonyl] -4-(4- oxo 1,2, 3- benzotlgl azin-3(411)-yl)butanoic acid
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[ (4- met hyl phe g é«lxﬁﬁ& onyI | but'@noi ¢ aci d (Corpound
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no. 192), 202.[4- Chlorobl%)Z nyl-4-yl)methyl ulfanyl} -4-(6-fluoro-4-0xo-1
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car bonyl ] am no hen
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enzo riazin-3(4 H)- y]]butan01c ac1d (Compound no. 161)

15 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl}-4-(5-chloro-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 162),
2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfanyl } -4-(7-chloro-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 163),
2-{[2~(4'-Chlorobiphenyl-4-yl)ethyl]sulfanyl}-4-(7-methyl-4-0xo0-1,2,3-

20 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 164),
2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfanyl }-4-(8-methyl-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 165),
2-[(4'-tert-Butylbiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yD)butanoic acid (Compound no. 166),

25 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic
acid (Compound no. 167),
4-(4-Ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(propan-2-yl)biphenyl-4-
yl]sulfanyl} butanoic acid (Compound no. 168),
4-(4-0Oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4'-(trifluoromethyl)biphenyl-4-

30 yl]sulfanyl}butanoic acid (Compound no. 169),
4-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethoxy)biphenyl-4-
yl]sulfanyl } butanoic acid (Compound no. 170),
2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 171),

35 4-(7-Methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4-(6-methoxypyridin-3-
yl)phenyl]sulfanyl }butanoic acid (Compound no. 172),
4-(7-Methoxy-4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-
(trifluoromethyl)biphenyl-4-yl]sulfanyl} butanoic acid (Compound no. 173),
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2, 3- benzot r i aienz@(ia4i-3¢4 H byl anaioic atd Cdpoymduod 1 7%H, 203), 2- [(4-
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3-benzotri azi ¢ butanqle aH8i (ORI # P bkind no. 208), 2- [(4-
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2- [ (4£0- Chl or ohephatrigdinB(4Hpyyhutdndictacid (CdmpoBrden183); i azi n- 3(411) - y1) but ano

‘¢ acid (Compaind 6 s BlddthoxyphenylacetyTamio) phery Dsultony 24-t-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 184),
4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-({4-(phenylacetyl)
amino]phenyl}sulfonyl)butanoic acid (Compound no. 185),

25 2-(4-Fluorobenzyl)-2-[(2-{4-[(4-fluorobenzyl)oxy]phenyl } ethyl)sulfonyl]-4-(4-
o0xo-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 186),
4-(6-Methoxy-4-ox0-1,2,3-benzotriazin-3(4H)-yl)-2-[ (4-{[(4-methylphenyl)
carbonyl]amino } phenyl)sulfanyl]butanoic acid (Compound no. 187),
4-(8-Methyl-4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4-{[(4-methylpheny])

30 carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 188),
4-(6-Methoxy-4-ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4-{[(4-methylphenyl)
carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 189),
4-(8-Methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-y1)-2-[(4-{[(4-methylphenyl)
carbonyl]amino } phenyl)sulfonyl]butanoic acid (Compound no. 190),

35 2-(3-Fluorobenzyl)-2-[(2-{4-[(3-fluorobenzyl)oxy]phenyl} ethyl)sulfonyl]-4-(4-
oxo-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 191),
4-(6-Methyl-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4-{[(4-methylphenyl)
carbonyl]amino } phenyl)sulfanyl]butanoic acid (Compound no. 192),
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2-[(4' - Chl orobi pheny1-4-yl) met hoxy] - 4- (6-fl uoro-4-o0xo-1, 2, 3-benzotri azi n- 3(
411) - yl )wotaregizsdaci d ( Conpound no. 212), PCT/IB2011/054227

2-[ (4" - Chl or obi phenyl1-4-yl)oxy]-4-(7-chl oro-4-oxo0-1, 2, 3-benzotriazi n-3(411)
- yl)butanoic acid (Conmpound no. 213),

52-[(4' - Chl or obi pheny1l- 4-yl)oxy] - 414- -7-(trifluoronethyl)-1, 2, 3-benzotri
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yl ) but anoi ¢ aci nmpoun

cth Heayerl 2.3,bongetazin- 3@ Hyybpht Ui mathylohenyl) y i ) b
ég sz §0E (Cgn-poWhomd]aﬁgrgﬁ}ﬁieny])%;u?fonyl]bu?;n:gnc acid (Fg(r)mpound no. 20%(LI 17yl )butanol c

3' %4 S;: or g? [%h Me‘%ﬁéé! Hgn%ggi%;:ﬁ]agﬁngﬁ%eﬂyl?mﬁh@ﬁfa%i ThARNNE3ESH L) -
2- [( - Chl oro o\ r121121)1/1 (?T&?'IX 9%c pgid S omREWA 1, 242 111) - y1) but anoi ¢

aci d ( Conpoung-[@e{[(&F&orophenyl)carbonyl]amino}phenyl)sulfanyl]-4-(6-methyl-4-0xo-
352-[ (4" - Chl on oky- Béiﬁsﬁﬂazﬁl %9%@1&&1 (GoRbONRI ¥ 1203)3- benzoxazi n- 3(411) -

yl ) but anoi c aC| d 2 mpound
2-[(4-{[(3,4- D1chlorophenyl)carbonyl]ammo}phenyl)sulfanyl] -4-(6-methyl-4-oxo-

1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 204),

25 2-[(4-{[(4-Ethylphenyl)carbonyl]amino} phenyl)sulfanyl]-4-(6-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 205),

2-[(4-{[(4-Methoxyphenyl)carbonylJamino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 206),
2-[(4-{[(3,4-Dichlorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-(6-methyl-4-oxo-

30 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 207),
2-[(4-{[(4-Ethylphenyl)carbonyl]amino} phenyl)sulfonyl]-4-(6-methyl-4-o0xo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 208),
2-[(4-{[(4-Fluorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 209),

35 2-[(4-{[(4-Chlorophenyl)carbonyl]Jamino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 210),

2-[(4'-Chlorobiphenyl-4-y1)oxy]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic
acid (Compound no. 211),



i ncluding racemates, enantioners and di astereoners thereof, or a

phar maceutically acceptable salt of any one thereof. 22 I n anot her
aspect, pwowotadsdaerei n are pharnmaceuti cal conposition ®ORpB2EI/NE227
therapeutically effective amounts of one or nore conpounds described herein
together with one or nore pharnmaceutically acceptable carriers, excipients
or diluents. I n anot her aspe@ﬂ, provi ded herei n are conpounds
according to Fornmula I/la for 5use in nedicine. I n anot her aspect,
provi ded her ei r[(#Fehloorhiphensib4-gowtidixy 4 (6-TForordioxot ,2,3-benzotusanB#)r eat i ng
or preventing ywitamoie dcid ((ann;&ilmdyloazn)al | ergi ¢ di seases conpri sing

adm nisterin | n anqt ect, .pravi ded
herein are ngﬁgﬂnggﬁ)ﬁkﬁ eByhé-yf)Sx "f‘ 'FQOT%‘ E % %@F‘Eﬁo 1374 ?’@J@'
i nfl anmat ory UiAnoge 35 Qﬂ%@@oa Jast hma, rheumatoid arthritis, COPD,

e A b R R G 8
?,%I S | ( e )

syndrone, pero mul t erosis,”’gingivitis, atherosclerosis,
dry eye, neoi nd- [(#hChbmﬂlpheaybhyb)nxy]s@-(ﬁ: rflaomed-ok o4, 2, 2 btreotsizin-Addl) scheni ¢
heart fail ure,yljtutaoe, acie(@Empbiumdase2k®), t unor netastasis. 15l n yet another
aspect, the pr n t|o | ate o, the ther tica ctive dose
of a conpound f(ﬁFIc;b‘{‘Fm\i’ép ePVQ4’|y Oéﬂn%‘i(i hlpgy4 ‘\ﬁle’ﬂagﬁg’ ‘ﬁ#‘ég{) ot her

t her a@eutl ¢ agdMutangicasiq (Srompauadingg2 lﬁésrl ous inflammatory and allergic

di seases. Examp (QSCHforc?diﬁibnSrh@%Bﬁ t—4 6-Af 4.56d-v98 b by Ry R k)] | M ted
to: 1) Ant|-|r5t %d cﬁmd% Anental or commerci al (1) 'such as
20nonst er oi dal antl -1n agen 3 pi roxi cam di cl of enac, propionic
aci ds, fenamat2f§4'- ﬁh}oaczm]megM-yi;)aky]c@«-(&hmd)yl-ﬂBEéMY,bﬁ%mﬁﬁinﬁwﬁat hepsin
i nhi bi tors, CCﬂ)b&tmi@@ﬁﬂl(&irﬁpomﬂlﬁﬁ Im); bitors, tryptase and el astase

i nhi hi_t ors, rin. nt hesi i.nhi bi.tar
(especial ly | C% H’é’% (tlil‘f‘bm‘l(1 f?;elﬁétgotnazm%MH)—
LTCA/ LTD4/ LTEA! OIWF%W%PR%mé no poxygenase i nhi bitors and PAF-

steroi ds such as al cl onet asone,
amnci noni de, a asone asone, betanet hasone, budesoni de,
ci cl esoni de, cﬂMhrét[&%{ﬂhlombqﬂmmdgeyl@xy@:ﬁeﬂwmmémo ldhﬁmanmtﬁazﬁn-
depr axfone, dexﬂdﬂ@-&@buﬁﬂolcaeﬂl(tlbﬁf ﬁmﬂﬁb 2c1|1 ,l uprednate, fluticasone,

flunisolid 1520 1/ 2 23 hal d
hyeir ocor t 1 Soncl Rgtkd T ehirb e Do by GdoNaoRy Lampd o b Rpotmin | o
pr edni sol one, 3(145‘%7{3 B‘i"rEOlCtaFlﬂdgﬁmpélm R9- |28%| noI one, ul obetasol,

rof | eponi de, Q/A{aléﬁ%bl&ﬁ%%gé g}%{h 3%4 ‘?'% UNAIONS, 3%&%&1{@‘%@];}' cally

accept abl e sal uta}% erre ort| cdgsteroi ds i nclude, for
exanpl e, fluni asone, tti ancti nol one, budesoni de,
flutiXbasone, nbh@t-Gblonehipleingl-¢gbhmetieaxypde7dnothoset- #}@xoﬂgﬂ,}(oeﬁzto)riz@m-hepsi n-S
i nhi bitors; Be3@Hagtbutahsic aebdqe:bhipamhcaho Qe4y;onmercial (i) suitable

bi 1 Colter ol ,'”&ﬁE%?r& kﬂl”loq%é ot B -Gl G 2T bl EBRBIE R

t t treAr M
(v) int (rarﬁguﬁge 2[%4 dﬁlbl‘obg@ﬂ‘yla &156%'4 QLHlorbl At Do IB Bl L o

banbut er ol , nBY Ommtiélpo? Ssal nmeterol, carnoterol,
arfornoterol, HashL 43@11 CBE? G Bhbgoisakiys or
sol vafges ther %5%@ 030% §% n@&@h@gﬂ%ﬁosgﬁ?ﬂ)om t%loge1 in the
art or subsequ Xl |scove ed. (| i) the P2-agonists may include one or

nor e conpounds2- @(ésehlobcdﬂphemyl -#-gh)nettanxy]-4-(44dx8-1, Batbenzotiimsn-3841 705, 233;
3, 644, 353; 3, 6/hubic aB:;cV(IQnﬁ;&imdﬁoSM)%S 3,994, 974; 3,937, 838;

4,419, 364; 5, , 0 992,474, d 4,011, 258; tih t
agents, (i) Aé?@ éﬁl’ﬁ‘ﬁﬂ? ]éz 3D meél}%pfhf}r(hoxgglptgﬁlﬁ%}ﬂﬁ(] H)- v]ag@g;qlégga ensive

tel m sartan ar&ﬁioamwa np 2 Qal i) angiotensin |l receptor antagoni sts and

agonigts, e.g.2.104088 h rbgs _val Dtmga .

eprosart an; (i}-"lgl(;utz&o ggg eﬁg{%&g{ %jg])h(??l ‘ﬁ{ﬁ%&(g an%glbég% ocC (ralr%@g)
including racemates, enantiomers and diastereomers thereof, or a pharmaceutically

acceptable salt of any one thereof.



I mmunosuppr essi ve agents, for exanple, cyclosporine, azathioprine and

net hotrexate, anti-inflanmtory corticosteroids; and anti-infective agents
(e.g. antwbi2otzoss942antivirals). 25The fol |l owi ng defi nitipomaBzpPpPhIA2270 t er s
as used herein: The term"alkyl" refers to a straight or branched
fully saturated hydrocarbon chain which is optionally substituted by one or
nore hal o atons, and which has 1 to 2 arbon atonms unl ess ot herw se
specified. This termis exenplified by groups, such as nethyl, ethyl,

n-propyl, isospropyl, n-butyl, jso-butyl, t-butyl, n-hexyl, n-decyl,

- tetr adecy!, DEHGHhGraseseh R Yided Beaeip areomtiapmiceutifal comaosi QR tompiinghe t or m

" al keny! therapelif&sly QIiRef v SFotRESH dnle & mo&@f:&ﬁ]?olﬁﬁs BeRHBALREEin b getiter anched
unsat ur at ed hydrocCarbon group containing at 1east one double bond with cis
or trans Wiometor ynose phasmeeentigallyadeentablg carriers, 2Xcipiantsondiduwantss. Exanpl es of
al kenyl group include ethenyl, 2-propenyl and isopropenyl. 5The term

"cycl oal kyl " Irefrethertaspeat, peovideddrentin arecoompoandy avaprdiveviorfgpridulad/I12 @orr i ng
carbop atons and .forns one to three rings and nay optionally contain one or
nmor e gl eFPNdBHBS. Pol yeyclic ring systems may be a spiro, fused or

bri dged arrangenent. Cycl oal kyl groups include, by way of exa

| e,
cycl opropyl , &yancshsiagiect, pyeyi gin arecspEInoMBSAccorging t@tf@mlyla,r{/plé;‘tfl ooctyl,
| v | : ) i : , 10bi |
13 0P S reafi bR e ya S8 Witntory b6 KfcrBieRishpsep BSRPASN - 10P3 ST ©

"aryl" r edmindstéringato aanammil o eyétemdiavi ng from 6 to 14 carbon atons and up
to three rings which may be fused or directly joined. Representative

exanmpl es of  suehncilietlasich Ppeovidkd hegddin aRUdonfolndPiccbidiig 8 okulap/ieny! ,
bi phenyl, napht hyl, phenant hrene, anthracenyl, azulenyl, and i ndagﬁ/ Aryl

nyl .
gr oupl maVharein vasionpinflemmainsy and aisrgic diseases arsasihma theumeateigrarthritis\CQFPBmat i ¢

12,5 o BEES e e SRR b0 ARkl PEFRSSs B do i Rk SPERERNE oo
aromat i cirflagtreationaaduidrebpiendly didreddsyiarones, perod At mal s saldsisip to three

rings, whjch may be fused or directly joined, and containing fromone to
ei ght heBlgHAty atheraselsrasisg dfyreym Meoimsima) gradiferationpiseciated vabiestenasisiandr oups

20 ki , i ' [ m : l'yl', thioph I,
12, 51 {hsinealy RS Wbk RS g of BARSNauRY 101" L avol vt

benzoi m dazol yl, .t hiadi azoly, ridazi nyl razinyl . thienyl xazol yl,

tri aﬁ nyl , fu?ré%i}la,no rnaZSB?ﬁTthﬁyF%éel?tﬁlﬂ‘belnw? reﬁ%ﬁ%@tzth? éﬁ)ﬁp)?{l]t}cagéﬁ;fg‘?ﬁa{’f ol yl,

and the dodeaof aldagpogiidiof PerhRIOTIaGh Xdmbinafied #ith@nd o fldrééfuihdritherafsueicycl i ¢

or polycyclic ring 25 system which may be fused, spiro or bridged having 3

to 12 ri Agenstwed fertratips veriaisgrilammateryoandotisraie fiseasesl Exasmples ofplgind S,

Exanpl es il DGHELARKGhNLaL NPa S YS! filfed fic! ude piperidine, morphol ine,

pi perazi ne, "1 soguinol 1 ne, >oxazol dine,” tétrahydrofuran, dihydrofuran,

di hydropyridi ne, dihydroi soxazol e, di hydrobenzof uran abi cycl ohexane,

i hydr of ndol e 1 R PTG ReReent: SRS ALP L Rog AL ARIA i ner

azirpgli ne, 30t et rl@(ﬁh\éﬁé’i@ﬂéﬂ"eﬂnﬁliﬂﬁamﬁﬁf&% E%e%i’d PlRxidagT) dRIHERRY propich@d 4, | ne,
e

azabi cycl e[ 3. 1. 0] hexyl , phenoxazi ne, rah\édrogglran, 1, 4-di oxane, and the
i ke. fenamates, pyrazolones, salicylates, PDE-4/p38 MAP Kinase/Cathepsin

inhibitors, CCR-3 antagonists, iNOS inhibitors, tryptase and elastase

inhibitors, beta-2 integrin antagonists, cell adhesion inhibitors (especially
ICAM), adenosine 2a agonists; (ii) leukotrienes LTC4/LTD4/LTE4/LTB4-
25 Inhibitors, 5-lipoxygenase inhibitors and PAF- receptor antagonists; (iii)
Cox-2 inhibitors; (iv) other MMP inhibitors; (v) interleukin-I inhibitors; (vi)
corticosteroids such as alclometasone, amcinonide, amelometasone,
beclometasone, betamethasone, budesonide, ciclesonide, clobetasol,
cloticasone, cyclomethasone, deflazacort, deprodone, dexbudesonide,

30 diflorasone, difluprednate, fluticasone, flunisolide, halometasone,



WO 2012/ 038942PCT/ 1B2011/ 054227 25 The ternms "cycl oal kyl al kyl ",
"aryl al kyl", "heteroarylal kyl", "heterocyclylal kyl" refer respectively to
cycl oal kywo 2aryi3gosbet eroaryl or heterocyclyl group |inkedTuB®itesatnder of
the nol ecul e via an al kyl group. The term "am no" refers to -NH2. 5The term
"al koxy" denotes the group 0O-al kyl, wherein alkyl is the sane as defi ned
above. The term "hal ogen" or "halo" reR2rs to fluorine, chlorine, bromne
or iodine. The term "hal ogeno- Cl- C6al kyl " refers to Cl1-C6 al kyl of

whi ch one or nor e halogredged) hsirdcsrtzote, hesthydprednibylohd Inagedtasoh®,The term
"hal ogeno Cl1-C6 al koxy" refers to as hal o?en atom bﬂnded to Cl-C6 al koxy
group. Exanpl es ofrednicarisic prrdnisalong.émexqlone, Hxesegioh dugmeipplops or onet hoxy,

di t hoxy, 112 Gk | S te.
i f1 uor onet hoxy mhdb@&g&egﬁéyﬁg’r@w&ﬁg%’ %3@%@¥26,%‘e§%rﬁ%ﬁpﬁ?§d etc

The term "hydroxyl™ or "h S term ers to
the group -SH 15Phamniaeeutichlly kydeptabl salts,abbuts tlereoft Rrafbrrgt curficostezoids
hydrogen i s repl ace al kyl , for e e, nefhylthi.o, ethylthio,

pr opygt hi o, t-but ﬂ‘gﬁ%,orﬁ%ﬂlﬁr ﬁWFéﬁgB%’ecmt% n‘F’itT%%‘.nCh\‘ﬁG%?’e_r m "cyano"
refers to CEN. Thguli&bfide 3ititsoneChbhRtadsGnd\ThiRRbHilE dn8 d8karh&RIORE (SHiPUP
refers to groups that exhibit or potentially exhibit the 20properties of
bei ng | abi | e unde(Cathepsigyhinhitifocs; condi ti ons and al so of being readily
separated from synthetic products under defined conditions. Exanples of

| eavi ng group<?)i nBetdagoniistd, eRpediniditallor Gbrh@rdial,(i)Raitside P2-agorgsts irfelude] , Br,
1), triflates, tosylate, nesylates, alkoxy, thioal koxy, or hydrox
radicals, and t he%{‘i R@mPpig, gng @"r‘F?Pl‘epﬂf@l“éﬁ‘?rpkéalaﬁlté@ﬁg'bﬂ}/(é'fe&lsplfl?}‘t% seties

t hat jpr event chemé&@hal[,ﬁ!@ﬁl{)',Qlﬁlgﬁﬁtlgl%rllﬁérllﬁ?{aﬂﬁé‘,maﬁﬁuﬁfr%1321}]%%{{%{%%1i ntended to

be left unaffecte rrng chemca Ication o e. Unless
ot herwi se speci fi dehotgobsaoteiend, girmopesolyanfotnmtersk dorawtgohapd theguch as

hydroxy, em o, OTSALEOHLFIBL SR, o B SGLL 9, B oL, ace hgund 1 T W
John Wley and SonpgenistV@adGbZhB38 %tk tlsd B2 hQdr488sbqdditly discovered. (ii)
the P2-agonists may include one or more compounds described in, for
15 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, telmisartan and quinapril; (ii) angiotensin II receptor antagonists
20 and agonists, e.g., losartan, candesartan, irbesartan, valsartan, and eprosartan;

(iii) B-blockers; and (iv) calcium channel blockers;

4)  immunosuppressive agents, for example, cyclosporine, azathioprine and

methotrexate, anti-inflammatory corticosteroids; and
5) anti-infective agents (e.g. antibiotics, antivirals).
25 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 atoms, 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,
30 trifluoromethyl, chloroethyl, and the like.



New York, N.Y. The species of the carboxylic protecting groups, am no
protecting groups or hydroxy protecting groups enployed are not critical,
as | ong awothe/dsw2vati sed noi ety/ noi eties is/are stabl @eCraBmongs2ons of
subsequent reactions and can be renoved w thout disrupting the remainder of
t he nol ecul e. 5Conpounds descri bed herein can contain one or nore
asymetric carbon atons and thus occur,@s di astereoners. These conpounds
can al so exist as confornmers/rotaners. Al such isomeric forns of these

conpounds areqin Iudegﬁh r.ein. Each stereogeni ¢. carbon be of the Ror S
conti gur at 1 on 1 PARFRORY heo s Sieyise ShRRRLECTeR S PranFisg onpmpranghed

appl i cat upganiragd hoddepbeh gﬂ)uﬁ Roftaltidd atGeHsBoneSARDRUING WitAdis 60MhAJUr at i on,
conmpounds 10 having either the opposite stereochem stry at any given chiral

cent er oBceMEAskPrefsEabbvhaving2 eArbereatoms. Examplgeof alkenyl groapriedieds i cal |y
accept ab | S ] t of this invention includes the salts of

car boxyl %@eg@i%%ﬁﬁegﬁgﬂgﬁ%ﬁpe@y be prepared by reacting the conmpound with
an appropri at g, base .t o provi.de.correspondi ng base addition salts. 15

Exanpl es of sqER G ¥RV TR o peBratemaiosdicHe SFRINHPAG BADALE U

hydr oxi dearbé® giot12Rd d6rens! R téfided HadY MM HASROhES coltdiRbhdr BbF JlefivRt al

T
hydr oxi des, such as_magnesi um hydroxi de and cal ci’'um hydroxide. Further, the
sal ts of benrdjadiolychyelicring syistomsanay hesa spiro, fsgil o bridgeduanangiment. Eyelaalkylani ne,

hol i ne, like: ] ic b .. i tjtuted
ot P befids! 87 ue) PEERARG SaReRevE R ST of 20 the
present cyletiptydcytRyvcl, 29 clopénterynecydlohek el ialARant Bl Bisy ey 2 1 §dptaigl,t he

sai d corq[))punds w th pharnmaceutically acceptabl e organic and inorganic
aci d&0 ebigycloR}delastane Jeisycle [hh/ ddddegnp: saththsdikde, hydr obr oni de,

hydr oi odi de; other mneral acids and their corresponding salts, such as
sul phat e, nit dhe termptagdPleders to an aromatin dyssdri hhviag fronohto- b garborl s ands,

such as ethape sul phgnate, tol.uene sul phaonat nd bepzene sul.phonate; and
ot her or SANT Fecchal uch Say hEAAER5: Feiynoing Qe nhOGE pratp B Or SR
tartarat Q;g'l BRupah@ude BECArB abRlimftéd foapRonyE bipherdylenapattyl fhengntktehd,er from the
conpound described herein in certain physical properties, such as

sol ubi | i eythrasenyls dralesyl, aed indanydt Heylgrewp mgyialsalcemprifoene drangsaripgse of this

i nventi oQg: he term "pharnmaceutically acceptabl e ;sol yates" refers
to s?} vatql Bich are HOt\Af/élﬁ%?m &tlg.a,rlgﬁﬁi?n@f%%ésufiﬁs)b%e&? rafre?(:lgé@ietlélfj r;/e,g cept abl e
sol vent s dilfydfobexsfihe and 02\5M4-6draWy drbnahtaide, and 30 the like. Such

sol vates are al so enconpassed within the scope of the disclosure. WO

2012/ 038942PCThd B2 khtRrheA” reédérskdhh BRI Qystérfl HBviak HfoRes & V4 %thﬁﬁ forns

for conpounds described herein nmay exist as” polynorphs and as such are
i nt ended carbomatoinsand ap do thred tiegss wbivh ndy behfasadi aralirsstly ined, and cofibaaningr m

" pol hs" incl | | l,i | | h f f
compoundB oMl st e Popishia at<len fien N LS e b AR ™ "

i nvepd i Olre YRilie) 1} ikBling 1) dABRLA Ui/ oI, [ Bidbpheidl 1 DBLGiazél§l, i1 [4nded to
include non-toxic, inert solid, sem-solid or liquid filler, diluent,
encapsul gtazalyl.iefrazelyd) thigrolyb oxediaraldnbenaginifagolyl ghiadipzolylparidazinyl, The term

"phar mac I C l.e”. approve . I Iy cy of the
f eder al g?‘%%ﬁgk Igﬁeel%g’os\%g%%ﬁ:‘élhttnag@%i%gf@ﬂ’ |er?zgﬁ'g¥byﬁ§.[‘ ‘?‘gﬂas‘%‘%é%hb%gﬁg’ or ot her
gener al | yerldxatygaridaaéllikhiar macopoei a for use in animls, and nore
particularly in humans. Exanpl es of inflammtory conditions and

aut oi mmune di 385 ¢emSheRroMEST £Res EURAURTMaRE moli6eyclY 8PpIOSy N ¥R
potentially beneficial effeCts in treatnment nethods nmay 1nclude, but are

not 2§ mi systemp.ovhigh mesdedusstl, spire or bsigzedshaying 3 toalck ringatems aad up therght

(1 ncl udi I -l ngduce t tic reactd,ons st i i i
bronchi t ﬁ%eﬁfﬁgs%ggﬁgggho%ﬁi’ ?Saf@ ‘o%&%ﬂ??ss(ﬁf{hegeﬁ%dgﬁﬁ% n;&%(ssﬁ&%}%{ 1?I?/feuﬁff)ul nonary
di sease pigeR@ne, mophblific; piperine! oguifidlirRs Sxazolidine, tetrahydrofuran,

dihydrofuran, dihydropyridine, dihydroisoxazole, dihydrobenzofuran, azabicyclohexane,

dihydroindole, tetrahydroquinoline, pyrrolidine, azepine, azetidine, aziridine,
30 tetrahydropyridine, benzthiazine, benzoxazinyl, isoindoline, azabicycle[3.1.0Thexyl,
phenoxazine, tetrahydropyran, 1,4-dioxane, and the like.



syndronme (ARDS), chronic pulmonary inflammtion, rhinitis and upper
respiratory tract inflamatory disorders (URID), ventilator induced |ung
i njury, swbDi20r#i38942pul nonary sarcoi dosi s, idiopathic pulpedaazo1/Hidrosi s,
bronchopul nonary dysplasia, arthritis, e.g., rheumatoid arthritis,
osteoarthritis, infectious arthritis, psoriatic arthritis, traumatic
20arthritis, rubella arthritis, Reiter28 syndrone, gouty arthritis and
prosthetic joint failure, gout, acute synovitis, spondylitis and

non-arti cul ar Thefteamsradyoloylkyhaticilt,i“arydalk |? Jhetehearylabdy B atgrocyobyd Alylyl apsed
intervertepral disk, syndrome, bursitis, tendonitis, tenqsynovitic,.

{1 br oy al G1EG FSPHINEHER SNEIOBKe AT el Griptetoni o | TLeq edte@ainges

| i gament qyishéRboRlclledMad A%Y10R8hp MUSCUl oskel etal strain, inflammtory

di sorders of the 25gastrointestinal tract, e.g., ulcerative colitis,

diverticulitisnkgﬁggn&ﬁhgh§gggq04hﬁflannatory bowel diseases, irritable
bowel syndronme and gastritis, rrultlble sclerosis, system c |upus

] e £ e osi s, S |
cntophal onyel | ITSe AR E< R U S Gotric o aim i R s0E B¥defined

i ncl udi nghege.ci noma of the breast, colon, rectum |ung, kidney, ovary,

stomach, uterus, pancreas, liver, oral, laryngeal and 30 prostate,
mel anoma,  acut g, ARy GMIQ%Hne R|r eﬁh@”?e?f;rs Rﬁﬁﬁ&ﬁféf‘&}ﬂbri% PR7HRe or indine.
neur odegener ati ve di seasg, zhelr nmer"s di sease, Parkinson's disease,

I abet 18 ot noRATRy. DRaRhb R Gl s 158 ER Mot Wik DAL pPRRRNDCTL O

resor pt i diydebgeass ésare elleed oy balogen.0ost eopetrosi s, graft vs. host reaction,
al l ograft rejections, sepsis, endotoxem a, toxic shock syndrone,

t uberigul osi s, gdkdtm FRAIEESHOIC L@ alRME, " GESERY OGS RhIe g S8R Bonded RNEeuapni a,
bacterial nmeningitis, system c cachexia, 5 cachexia secondary to Infection
or mal i grAdkeyy, grewy hiéxdnapleselonda gipups instngeitri Beprometheny dathloramthoxyy ndr ome
(AI DS), i | epr Qs | gi sh LashsS ne di.sease | oprer ul onephritis,
o1 orer ut BLReBeeSy BitpmePRRg e BBy G EmOG Rt 3l 11 <.
hepatitis, endanmetrigsis, pain .g9.,, that asgociated with inflanmation
and/ or trauna, W%nﬁﬁﬁ%’f’@ ar aé‘@'%‘gg 6‘Fffe]’ESH8 ‘n, e.g., dermatitis,
dermatosis, skin ulcers, psoriasis, eczemn, system c 1lOvasculitis, vascular
dementia, throh#sdsim “thiglpesfersde theagsoup —$st enosi's, reperfusion injury,
plaque calcification, nyocarditis, aneurysm stroke, pul m)narcﬁ/

hyperltdensi on, Thefterny dalkylthial aeferstomdbiol grpuprchehdadrogemis replaced by alkyll be
appr eci at t.hos i.l | ,n the t at .reference r.ei n,t.o treatmnment
ext ends tfc?))gﬁ)r?o §,,|rg§e<tf1§1lt<lgg, ?ﬁ@f‘*hl%té’f%@‘h%i@% 0> B¢ %9@@%‘%’&88%601 itions.
15Conpounds di.scl osed hergin may be prepared, for exanple, by techniques
wel I known in f}FFeteHPg%Xﬁne Wﬁﬁ‘ggfg' and fanmiliar to a practitioner
ordinarily skilled in art of this invention. In addition, the processes
descri bed her el teay “e#ide)] efarne NgNtNesi s of the conpounds of the present

i nvention. However, these may not be the only neans by which the conpounds
descri bed in tHe termyElenviog grap” befersytoighmeps thatl extibit ohpotentialy exhibitdhe 20

synthgtic eps scribed herein may he tformed jn t.er nat.e_sequences in
o der'®t o PEPTRETRETL1AER: B so el RELuPE ARG ol L bhBE R of “For it a. X
can be prgpatagd fym ERltheid f28duReN&1¥8r defined conditions. Examples of leaving groups

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

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

The term “protecting groups” refers to moieties that prevent chemical reaction at a
25 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. Wuts, “Protective Groups in Organic Synthesis”, ond Ed., John Wiley and Sons,



WO 2012/ 038942 PCT/1B2011/ 054227 Compounds of Fornula Il can react

t hrough two pat hways. Path A: The ring opening of conpound of Fornula II
(wher ei n VE0I20120038442S) , gi ves a conpound of Formula |11 EemaBBIINORR27 S
carboxy protecting group such as nmethyl, ethyl, 5 allyl, benzyl, t-butyl
and silyl) which reacts with a conpound of Fornmula IV (wherein is as
defined earlier where the heterocycle bs N attached) to give a conpound of
Formul a V, which then undergoes coupl ing wwth a conpound of Forrml a Vi

(wherein al k ano, haI ogeno-.Cl- yl

hal ogeno e RGN e sBeciasi o CERsslinaralt-ng ribs S0 prajgtme Broups
2012/ 03894 BPGbA} wé&mg@f&%z eﬁ@lfy@& BreBiot Ihﬁczﬁ OfnOnAk thE dEaudR |1 can
undergo coupling wth a, conpound of Fornula VI to give a conpound of

For nul a WQIPty/nmeths| ls{grecﬁyénlﬁ fegroaditionsiplawheequentireactiohsand dan bgiremeves conpound
of Formul th a conmpound of Fornmula IV to give a
conpound‘@ﬂoﬁgcrl@nﬁpﬁgﬁg Iﬁ‘ﬁ'g&co r%n 5’ BIF Formula VI1 can then undergo
hydrolLysis to give 0 of, Fornul g X The reaction of a
corrpobnd of F Oémilﬁ ‘?‘%E’é eﬁqﬁe"f‘ GAYF QAR OB ALBAIFRSEMMERIGEAroen gtpms
carried Qud thRlbodlray didate}%d?i CPRAE eorﬁh?lﬁldéeé?alsé Bis BRIoPmeR BHatls,

hydr oxi de, potassi um hydroxi de, |ithium hydroxide or mxtures thereof, in a
sol vent, A1b$u01n@50@mnﬁbens of thlsamcnmphymdscatrwmqiuded hevaine rEachI Stera@genic carbon

dlrrethyl dr of ur tur s follo b a n wth
o Kyl hartaB R of S chiiian | Ahciign dhe St R computiE Pl b efifae | n
the pr eS&ppl@caﬁf)nih ?e&eiepﬂ‘ctw 1ﬁ>é§>ﬁﬁicﬁlar %%Umrﬁbﬂ%klﬁ%ﬁb @@bm@&@i&sy in the
presence of a cata for exanple, 18-crown-6, enzo- 18- cr own- 6,

tri mPhy IhBélﬁgyltb?ﬁ%b?wm@% sterepehemisiry atsmy givenmehiralmentsn Pumixteies thereof 5The
reaction g dé ound of Formula I'll with a conpound of Formula IV to give
a conpoun 5]f ormula V can be carried out in the presence of M tsunobu

ts, f ‘ | late (DILAD), .
i bonzy! azod! BF GORY FLEEIeBRAS Y GRS TS BT TR IYeRBR) or
di et hyl azmghided iRosams af@arﬁacyﬁ@)acfd%@@ %@yabeoﬁ OF by daeing ther exanpl e,

tri phenyl phosphine, tributyl phosphi née or trlnethy phosphine 1n 20 a
sol vent, Cf)mpowxhwﬁln en apprpprigty Hassfta panvidediocickpmd mgttasmadditaresadise,

acet opi t rj Xans, ture r eof cou ound of
Formita. warple o S sece-piked vt IR s inglGing BBt oo OFRE 1
can be cagdiogilleout ll'tlﬂuITn dRIxEES Blkﬁhﬂbf edpihSnétall BAeRNdRharRRE BRgh&RCcene
pal l adi um |1 dichloride (Pd(dppf)Cl2), tetraldstri phenyl phosphi ne 25

pal | adi ukydroxidepad celsam) hsldroqyéc | mﬂm the ealtstad ocgamc bases, such as lysine,
di chl or Ola.télﬁlélé giﬂl\llgrféh%[ﬁglgl}lé}ﬁmea ﬁ%%@g&}éﬁﬂke 1no aseg abI e : é umf or

exanpl e m cat aSSI b acelat e

pot assi ulr fubsttuteicanmoming salts ﬂiféraﬂisoiﬁ&lu@é&i %%v@@ﬁﬁpﬁateae@hmmﬂs of e,

di rre&hyl f ormam de, toluene, tetrahydrofuran, acetone, water, or di oxane.
the present invention may also form the acid addition salts by treatmg the said compounds

with pharmaceutically acceptable organic and inorganic acids, e.g., hydrohalides, such as
hydrochloride, hydrobromide, hydroiodide; other mineral acids and their corresponding
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
25  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

30 thelike. Such solvates are also encompassed within the scope of the disclosure.



WO 2012/ 038942PCT/ 1B2011/ 054227 31 of a conpound of Formula V with a

conpound of Fornmula VI to give a conpound of Fornula VII. The

reacti on wo 2a12088@ound of Fornmula VIII to give a conpoulrdTaB20fopimi7a | X can
be carried out in a simlar way as that of a conpound of Fornula Il to give
a 5 conpound of Formula Ill. The reaction of a conmpound of Fornmula I X with
a conpound of Formula IV to give a conBdund of Fornmula VIl can be carried
out in the sanme way as reaction of a conpound of Forrmula IIl with a

conpound lafrtheomone| svmewbfithe giywiallme fomgsofon dompounds dedcaibed hdrbifieayhepdstabysi s of
a conmpound of Formula V| I ye, a cqnpound of Fornu be carried
out in | iRANTHAP @ﬂ?‘iﬂﬁ yeh arﬁdf‘%g\%(‘?% &HB% Bﬂ&ﬁ'SCQB‘EIPtﬁFﬁVS&’S%Gde in one or
nmore sol vents,_ for exanple, tetrahydrofuran wat er, met hanol

d| chl or onet hanEhe tge{ pelEmormhst mefudes alk crystallingfarmes aswrll asamsphepsdP™or nul a

can b oPE&@?&ﬁﬂs B¥sch dlBE géq%l%%ll§%§|§% aﬁé‘m%ﬁﬂ%g‘ﬁ? {hle_: &T Pﬁﬁ%ﬂﬁféﬂd of For ml a

X (when conpoun

oxi dat. on of compound of F rmul a ive @a.co u Fornul a can
be ca&ri ed out n&n ﬁh ﬂ&' 8‘?{?&‘32 e&%(é?rﬁ’ln%% @g"ﬁé‘&h‘fl‘&}‘%&’%enzm c
aci d or oxexdeolZl) sérhi- s’;blﬁicﬂr\lﬁlﬂld ﬁﬂé}rdlﬁieﬁmh@apsﬂadn@g'ﬁﬁ@ﬁm ordbihglagset hane,
net hanol, water, tetrachl oronethane, or m xtures thereof. The conpound of

For mul a Wlllaé}aﬂf@é’trﬁp@par ed by following Schene I11. WO
2012/ 038942PCT/ | B2011/ 054227 32 Scherne |11
The term “pharmaceutically acceptable” means approved by a regulatory agency of

the federal or a state government or listed in the U.S. Pharmacopoeia or other generally

10 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

15 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

20  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
ligamentous sprain and regional musculoskeletal strain, inflammatory disorders of the

25  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

30  prostate, melanoma, acute and chronic leukemia, periodontal disease, neurodegenerative

disease, Alzheimer’s disease, Parkinson’s disease, epilepsy, muscle degeneration, inguinal



Accordi ngly, the conpound of Formula XIV (wherein Rmis Br or NO2 and Rp is
as defined earlier) can undergo oxidation to give a conpound of Formula XV.
The 5 comwountk/B894Bor nul a XV can react with a conpound eCTHEBOTUDZ22VI
(wherein X is a | eaving group, for exanple, hal ogen, nesylate, triflate,
etc.,) to give a conpound of Fornula XVII. Oxi dati on of a compound of
Formula XIV to give a conpound of'Forn}ga XV can be carried out in a
simlar way as the oxidation of a conpound of Fornmula X to a 10 compound of

Formula XI. . . eaction qof a.conpound of Fornula XV with a conpound of
For nul a EW“% Betﬁlﬁb‘ggﬁn?ﬁ“%ﬁf?@e%‘f r ?Pﬁﬁ% “3&\9}1‘0” g%?“B’émE%rqcP@H out in a
sol vent, idfimmBxARPb&he &%Mid@&i@éﬁkés‘?fygg(gog@sis, Dlstbbsbitdis Nrh RS LY [&etldp, T he

presence of a base, for ekxanple, pot um car bonat e, sodi um car bonat e,

tri et hyl ahograft rejedtions,isspyis, spgotexdnyiatokicshock yadrame, tubesculdsiss vofal The
reaction.can.. carried out in.the presenc f.a catalyst, for exanple,
tbutyl MR A shipbe R kAN SRR BT P e B 39 R oni um
chl or § de cadheriagbdiddhry® eife&ionds ,mﬁ%&léﬁdw&cﬁ&ib EEBhday 86 adfiinéll Mfuglé ni um

chl oride. The compound of Formula VCl V' can be prepared by follow ng Schene

V. o defidersysyadpor/(AEDE) mawi kpras, Isishmaniasiy, Lymediseaspr 9% NH

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

10 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.

15 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

20 synthetic steps described herein may be performed in alternate sequences in order to

furnish the desired compounds.

Accordingly, compounds of Formula X can be prepared by following Scheme 1.



Formula XI X  Formula )O( Formul a XXI Accordingly, the conmpound of
Formula XI X can be O-protected to give a conpound of Formula XX (wherein Rp
i s as defwoedigmsder). The conpound of Forrmula XX can peTNBmnobd&e27ed to

gi ve a compound of Formula XXI (wherein Rpr is an am no 5protecting group
selected fromdi-tert-butyl dicarbonate, t-Boc, F-noc, benzyl, tosyl or

car bobenzyl oxy). The conpound of FormuB@ XXI can be oxidized to give a

conpound of Forrmula XXII. The conpound of Fornula XXIl reacts with a
conpound of Formula XVI (wherein Xshéneds defined earlier) R ve a
conmpound of Formula XXIIl, which then undergoes N-deprotectfof to give a

conpound of Fornula XXV O-protection of a co % d gf~Kornmula XIX to
gi ve a conpound offula can b&®Barried ot Fésente of methanol
and sul furic®a 0-2 protection of a conpoundg=60f Forfula XX to give a

conpound of Fornuf'a XXI €an be carried out with an anidhaprOtecting group,

for exanpl e, benzfdmohlior of ormate, ditert-butyl dicar te, Boc anhydride
or Fnoc chl orithesn |t he presence of a base, for H-NE
e Path B
Formula IV R
Rk)z Ip
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G
G
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( ﬁ
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Compounds of Formula II can react through two pathways.

Path A: The ring opening of compound of Formula II (wherein G is O or S), gives a
compound of Formula III (wherein R, is carboxy protecting group such as methyl, ethyl,

5  allyl, benzyl, t-butyl and silyl) which reacts with a compound of Formula IV (wherein

@ is as defined earlier where the heterocycle is N-attached) to give a compound of
Formula V, which then undergoes coupling with a compound of Formula VI (wherein R
is H, halo, alkyl, alkoxy, cyano, halogeno-C;-Cs alkyl, halogeno-C;-Cs alkoxy) to give a

compound of Formula VII.



15 exanpl e, triethylam ne, sodium bicarbonate, N, N-diisopropylethylam ne or
pot assi um carbonate in a solvent, for exanple, dichloronethane, dioxane,

di chl or oavbane/o3sfakor of orm carbon tetrachl ori de, t-but ®00/1B2001/054227
tetrahydrofuran. Oxidation of a conpound of Forrmula XXI to give a conpound
of Formul a XXl | can be carried out in a simlar way as the oxidation
of a conpound of Fornmula X to a 20 co und of Fornmula XI. WO

2012/ 038942PCT/ 1B2011/ 054227 34 conpound of Formula XV with a conpound of

For mul a o-give a c und ,of. Formyl a XVI |I.. . The N-deprotection of
= conpould B E: B RS AR PO I e amdep sabRlingr ik RO RO OB e
carried alto give@OnPouPEEFSRIVEVII. TR rifX 8paire oftofiPo@h@BEE diiia VIII _
5di chl or oet hane,. chloroform tetrahydrofuran, water or carbon tetrachloride

in the pebseasempounsgrofdtormulaldh which ther teaets vathet ¢ompeund obFommyda B¢kt or i ¢

aci d. : mul ae XXVI, XXI X, XXXI| can be prepared by
fol | owi n§”§§’%§r¥@%@3&’§§ﬁ§%§ﬁ%ﬁ O 2012/ 038942PCT/ 1B2011/ 054227 35 Path C

The cgnpound For nul I R, is Br nder goes couplin ith a
corrpogtjnd of F ﬁﬁ?lap?}fn%tog\%’Wélaa: ﬁB%@ﬁﬂHngq‘é‘le¥%ﬁ{ lsmveﬁﬁ(’gw%?ﬁ\,\éeﬂp
under goeFohn@a ysis to give a conpound of Formula XXVI. Path D:. The
conpound of Fornmula XVII (when Rmis NO2) undergoes reduction to give a 5

conpound of F%ma@ﬁmx%ff’ﬁ%ﬁgk’g?ﬁﬁﬁgggﬂﬁ@%df’*ﬂo ég‘ger [ (}e%h\gfcoupl es with

a conmpound of Formul a Z are earlier) to
gi ve a cbnpouadllaf caEdedaitantiollylih the prbsenbe cfanbashefior eeniplelrsolliyred to gi ve a
conmpound,of Fornula XXI X. Path F.. The conpound, of Fornmul.a XXIV couples wth
a corrpoumﬂér&‘%ﬁd?%mél ; r&?@%%@ﬁ@% xqggor-rpeﬂqm@lfte@&ﬂ} aselveyiolor - scp
and iRk a@ 18] % Nagintiflyl REHaR Rl Watk?, 1di%ﬁn9,'&(ﬁeﬁyﬁ91§99ﬂﬂg,_t@tfra}gfgfdﬁijaﬁ of XX .
The conpound of Formula XXXI can then be hydrol yzed to give a conpound of
For mul a JXxutes followed Igongpétiongwidi alkyldwtides et exbmpley megthy] ddide, eshyhiodideonmpound

of For nul | (Pat.h . .C) to giv conpound .of Eornul a can be carried out
"n 1 he S Crp iR 4 nekinf e S JPT SABp SamoT - et g SPipma e
conpound psserfce oY lcatalist, 6 @dae«ﬁ?le@lg@fmyephiaénzﬁqrsmtban}& . Hydrol ysis
of a conpound of Fornula XXV to give a conpound of Formula XXVI can be
carried Himethylbgnzylammeniumeghleride; pretetrghittyll apnenivth iadidenpound of Fornula VI |
to a conpound of Formula X

15 The reaction of a compound of Formula III with a compound of Formula I'V to

give a compound of Formula V can be carried out in the presence of Mitsunobu reagents,
for example, diisopropylazodicarboxylate (DIAD), dibenzylazodicarboxylate (DBAD),
azodicarbonyldipiperidide (ADDP) or diethylazodicarboxylate (DEAD) in the presence of
phosphines, for example, triphenyl phosphine, tributylphosphine or trimethylphosphine in
20  asolvent, for example, tetrahydrofuran, dichloromethane, acetone, acetonitrile, dioxane, or

mixtures thereof.

The coupling of a compound of Formula V with a compound of Formula VI to
give a compound of Formula VII can be carried out in the presence of bis-(dipheny!-
phosphino)ferrocene palladium II dichloride (Pd(dppf)Cl,), tetrakistriphenylphosphine

25  palladium (0) [Pd (Ph3P)4], palladium acetate or dichlorobistriphenylphosphine palladium
(II), with a suitable base, for example, potassium carbonate, sodium acetate or potassium
acetate, potassium fluoride in one or more solvent, for example, acetonitrile,

dimethylformamide, toluene, tetrahydrofuran, acetone, water or dioxane.

The coupling of a compound of Formula IT with a compound of Formula VI to give

30 acompound of Formula VIII (Path B) can be carried out in the same way as the coupling



20The reduction of a conpound of Fornula XVII to give a conpound of Fornul a
XXIV (Path D) can be carried out in the presence of one or nore reducing
agent, fowoexem3B®? Pal | adi um car bon/ hydr ogen, Raney ni eKeliBiydnigen,

pl ati nunm hydrogen or m xture thereof in a solvent, for exanple, nethanol,

t et rahydrof uran, ethanol, propanol, |so&r opanol, or m xtures thereof 25The
coupling of a conmpound of Formula XXIV3hith a conpound of Formula XXVII to
give a compound of Formula XXVIII (Path E) can be carried out with a base,

f or exanpife, compoendypf Bomea VTR a conpatndydf-Foompladi i to eiveN\ddgmpound of

N, Ndi net hyl ang(‘ug yridine (DVAP) or N, N-diisopropylethylamne (DIEA) in a

sol vent | e, tetrahydrof uran di chl or onet hane, di net hyl f or mam de,
di oxane, acetaonitrile or 30acetone, Hydrol ysis of a conpound of
Formul a XXV | | Thegeggtipa %a@m@mﬂmﬁom@}wﬂbt%(wae@npwdd&r orgyladdk in a

simlar o) I conpound of
For mul a Q@Xcl}gu%ﬁtf ?ﬁéﬂgﬂ{agil%:ﬁzlhﬁpgu%?l&h%p@ar%u% %P@F%ﬂ Mtbgﬁrr‘%oaﬁnd of

For mulSa >eé¥poufdPaf Rorjuld H1.gi ve a conpound of Formula XXXI can be carried
out in a simlar way as the coupling of a conmpound of Fornmula XXIV with a

conpound of Forkgieact?iVfh com E@hﬂ@oﬁFcﬁWH@%tﬁfa coRipauhdoPPofula IV to
Hydrol ysis of a conpound of Formula XXXI to give a conpound of Fornula

XXXI | cargipea é@mmlad ofdlormnlagy1d can bereartied outsn thessamedvay apgpaction o€8npound of

s bo peaiRragofraRTIe T iR fof rorifs AT BYRE s3beb R Prfble, 257

tt Formul¥ XXXV O—| (ROz Accordl ngly, the conpound of Forrmula XXXIl' can
react through two pat hways.

10 The hydrolysis of a compound of Formula VII to give a compound of Formula X
can be carried out in lithium hydroxide, potassium hydroxide or sodium hydroxide in one
or more solvents, for example, tetrahydrofuran, water, methanol, dichloromethane,

acetone, acetonitrile or dioxane.

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

Scheme ll
OH
o__s-o
O ]0-2
(R¢ Formula X when G is S Formula X
15 z (Formula X when G is S) (sz

The compound of Formula X (when G is S) is oxidized to give a compound of Formula
XI.

The oxidation of a compound of Formula X to give a compound of Formula XI can
be carried out with an oxidizing agent, for example, metachloroperbenzoic acid or oxone
20  in asolvent, for example, chloroform, dichoromethane, methanol, water,

tetrachloromethane, or mixtures thereof,

The compound of Formula XVII can be prepared by following Scheme III.



Path G The conpound of Forrmula )(XXlI Il can undergo reduction to give a
conpound of 5 Fornula XXXIV. The conpound of Forrmula XXXIV can react with a
conpound Wb 2brassd4a XXX to gi ve a conpound of Formnul a XRRVIBXheosempound of
Formul a XXXV reacts to give a conmpound of Fornmula XXXVl which under goes
reaction with a conpound of Fornmula IV to give a conpound of Fornul a
XXXVI'I. Path H The conpound of Fornulg XANXI Il reacts to give a conpound
of Formula 10 XXXVII1. The conpound of "Formula XXX VIII can react with a
conpound of Fornula IV to give a conpgund ,pf Formula XXXI X The conpound of
Formul a XXXI X can 38 undergo reduction to give a conmpound of Formula XL.
The conpound of Formula XL can couple with conmpound of Formula XXX to give

a conpound Forrml a XXXVI | . - The coéﬁp'&und of Formula XXXyl b can then

under go Ryd £ -zto gi ve a conpoundog rrruI? § 5The_r é4yct ) &{‘/R?f a

conpound of Fornmuta X)éXl_l_l_t_a i ]_cONpoun m«:f%&@g Path G

can be carried out}ﬁ imlar I:\%a r eduBamdaXvbf a cC oun f Fornul a
[

XVIl to a conpound of Fbrnula XX V. The coupling of a conp d of

For mul a XXXI Womiul Riva conpound of Fémmukd»Xy XXX to give a cofgrodmty Formul a
XXXV can be carried out in a simlar way as the 10 coupling of conpound of
Formula )OCIV wth a conmpound of Fornula XXVII to give a conpound of

For mul a XXVI'| IAccordingly, Thteconittihil 8PF&imida KOVRARHELIOR,, EBIaHNO QR (18 a8 Ve a
conpound of Fornul a | can be carried out in a simlar way as that of
conpound defingdmartierkcan underggioxidation tmgive adomporngrofiloamula XV i18Tee reaction of

= la = i th d of, F | Ve, . d
ot oy muPemBsue it ToRup ety A fradt S SiRfo Gl AFRaPh B L e &R e oo
conpound leaking@irény, orl dxhmpiel Hals ey aievfatef triflafe)bicd) to\sivea Gdipoumd@smpound of

Formul a V. The reaction of a conpound of Formula XXXII1 (Path H) to
give a cEMRUAKL 20 Formula )(XXVI11 can be carried out in a simlar way
as that of a conmpound of Forrmula Il to give a conpound of Forrmula II1.

The reaction &kidationepaesemipaindrdifionnulaX¥iol giver codmpound pf formula X VFeamul a |V
to give conpound of . Formul a | X.,can carrie t in simlar way as
t he reacs f 82?‘}%%?0 ¢ 18(?%‘8ﬁﬂdw Bt aséﬁ%ﬂﬁflgnqq (%eavﬁomi’o%%ﬁgﬁ?f@%? %If&arml alVto

gi vel@ cosmpoiid AFodaulaxmul a V. The reduction of a conpound of
Formula XXXI X to give a conpound of Formula XL can be carried out in a

Formut & X V. RUEREo 2 TR e BB oY b e Forha X AR ©F
a compound of Formula XVII can be carried out in a solvent, for example, N, N-
dimethylformamide, N, N-dimethylacetamide in the presence of a base, for example,
potassium carbonate, sodium carbonate, triethylamine, N,N-diisopropylethylamine or

15 mixtures thereof. The reaction can be catried out in the presence of a catalyst, for
example, -butyl ammonium iodide, ~butyl ammonium bromide,
trimethylbenzylammonium chloride, benzethonium chloride, cetrimonium bromide or

cetylpyridinium chloride.

The compound of Formula XXIV can be prepared by following Scheme IV.



39 The coupling of a conmpound of Formula XL with a conpound of
Formula XXX to give a conpound of Forrmula )(XXVII can be carried out in a
simlar w9 20/w38@2coupl i ng of a conpound of Fornul a XXPUTHB20gi/0&4227
conmpound of Forrmula XXVII1I. The hydrolysis of a conpound of Forrmula =NH to
gi ve a compound of 5 Forrmula XLI can be carried out in a simlar way as the
hydrol ysis of a compound of Formula VIB3to give a conpound of Fornula X
The conpound of Fornula XXXI|I can al so be prepared by followi ng Schenme VII.
Schenme VI | (Rk) z(RK) z SgheeedY di ngl y, the conpound of Fornmula XL
under goes oxi dati to give a 10 conpound ofgFornmula XXXII. The

oxi dation, of N d of Formula Xl to gkve a coﬁboqu:§L'Fornula XXXI
can be carried ot n \a45i m oxiRjatom oﬁgggﬁﬁpof
Formula X to give a conp8tdnd of For XI. The conpound of Forrula XLV can
be prepared by folbewdxng Schene VII|. F8uee¥e VIII Fornmula XLIV 15 Formul a
XLV 40 Accordingly, the conpound of Fornula XLI| FeRdrehoes oxi dati on
to give a conpound of Formula XLIII. The conpound of Fornu%a XLIIl reacts
with a conpound of Fornula XVI to give a conpound of Formulya XLIV. The
conmpound of Fornul a XLI nder goes hydr ol ysi 0 giyve a cqyrpound of Formula

XLV. 5Oxidation of, a c ound of Fornulga XLI 6} a _co 8-pf Fornul a
] W p
XLIT I - i Formula XVI b
H,N S /NH S —_— o}
g O\ Ror o 4 O\R Hf;l
(0] Rp P Rpr
Formula XXIV Formula XXIIl Formula XXII

Accordingly, the compound of Formula XIX can be O-protected to give a
compound of Formula XX (wherein R, is as defined earlier). The compound of Formula
XX can be N-protected to give a compound of Forniula XXI (wherein Ry, is an amino
5  protecting group selected from di-fert-butyl dicarbonate, t-Boc, F-moc, benzyl, tosyl or
carbobenzyloxy). The compound of Formula XXI can be oxidized to give a compound of
Formula XXII. The compound of Formula XXII reacts with a compound of Formula XVI
(wherein X is as defined earlier) to give a compound of Formula XXIII, which then

undergoes N-deprotection to give a compound of Formula XXIV.

10 O-protection of a compound of Formula XIX to give a compound of Formula XX

can be carried out the presence of methanol and sulfuric acid.

N-protection of a compound of Formula XX to give a compound of Formula XXI
can be carried out with an amino protecting group, for example, benzylchloroformate, di-
tert-butyl dicarbonate, Boc anhydride or Fmoc chloride in the presence of a base, for
15  example, tricthylamine, sodium bicarbonate, N,N-diisopropylethylamine or potassium
carbonate in a solvent, for example, dichloromethane, dioxane, dichloroethane,

chloroform, carbon tetrachloride, #-butanol, or tetrahydrofuran.

Oxidation of a compound of Formula XXI to give a compound of Formula XXII
can be carried out in a similar way as the oxidation of a compound of Formula X to a

20 compound of Formula XI.

The reaction of a compound of Formula XXII with a compound of Formula X VI to

give a compound of Formula XXIII can be carried out in a similar way as the reaction of



can be carried out in the same way as the oxidation of a conpound of
Formula X to a conpound of Fornula XI. Reaction of a conpound of

For mul a XOI2b1vi3gdsza conpound of Forrmula XVI to give a eocmgBndosk27or nul a
XLIV can be carried out in the same way as the reaction of a 10 conmpound of
Formula XXII with a conpound of Fornmula XVI to give a conpound of Formula
XX Hydrol ysis of a conpound,gf Fornula XLIV to give a conpound of
Forrmula XLV can be carried out in the sane way as the hydrolysis of a

conmpound_of For a Vil ive a conpound o mul.a X 15The, conpound of
For ul a_ SRy o ERrmiila X0 pilbrcoBoRaY pEF drathag U Siheie 2 pampeiiitie | v
2012/ 03 8P4aRGA XK3/BR011/ 054227 41 a conpound of Fornula XLVII. The conpound
of Formula XL VIl can be hydrolyzed to give a conpound of Fornula XLVIII.
The depr ot ect yRINGlepf ad ol ¥ 1Py i€ Bom PSRRI Of
Forrmul a XLVI can bgpca%ggg?ou?ﬁp?\ t (g‘#ﬁ)?rgser%% o%ogéa{n %g?d? for exanpl e,
bor on t r Féinuda X&dVaran balcamied ioutint ane o hre stdvém, far ecimpde tdichleromestang| e,

di et hyl et her, di chl or ongt hane, . t et rahydr of uran, di oxane, .chl orof or or
it o e it otaethanie, HoroTou, Aol Woieh 2 ool BeaRo iR E DSk (1 e
out (i) bfaneid ARBRILHMDrERLREE BdiS’BthJreéhl%@éﬁi’&.e, H2/ Pd-C in the presence
of a solvent, for exanple, tetrahydrofuran, ethyl acetate, nethanol or

m xt ures ther . By i r j f e wth
anmoni um f or rrgft?ée‘;oﬂgﬁoé&'? énbgﬁés%l*h\l/éeen%?%’%ng%a%#gf&ﬁm%?%%ﬁd @{fﬁggglmy

i sopr opaficien@rVim xtures thereof; or (iii) with 2,3-dichloro-5, 6-

di cyanobenzoqui none (DDQ in a solvent, for exanple, tetrahydrofuran.
Reaction of a conpound of Fornul a XLVkehéneVgi ve a conpound of Fornula XL VI
can be carried out in the presence of a base, for exa , potassium

car bonate, sodi um ddr ggenrcar bonate, cesium carbongt’e, sodi um hydri de,
pyridine, sodk g s8di um t hi osul f atigig i i sopropyl ethylam ne or
triethylam ne in\g W, T edin B%eIRIsRo,) NNi yl%S igde, water,

di oxane, di et hyl sul phoxide, tetrahyaroferan o 3y es thereof.

Hydrol ysi s of a cdormpernyd Formula XL VI1 to gigy ”'ﬁoﬁo ound of Fornula 20
XL VIl canpbpgosar|ried out™in a simlar way as the hyarglysis of a conpound
of Fornmula Vi#~to |give a conpound of Forr wFBYN~, 1IN t recbBwe schenes,
where specifi gagent ¢ #-6e) exanpl e, bas ormAShds:  SHaM@NKS For@@Nd@NSi ng
agents, hydeglaazl agents, catalysts, c., as nmentioned, ixNis to be
under st ood that other reagents, e.g., ot her ds, bases, sol vent®,
condensi ng agents reqskfb' g agents, 25depr ot\éet'i ng agens, hydPelyzing
agents, @2 s Keovin t a@e of ordinary skifiil

s , he drt
used. Simls L oACt BN t enper akur Rl dur ations y@\@j;j%s e
reeds wi tNHo exper i nemgdati on aifd wel

according to the desired b k
¢ of o@nary skiT1”in the artRo:
l (R)z i

wi thin the abil i FereuaXxy
Formula XXVIII
o | J Oy_-OH
S / _NH
- o= NH ‘s
< % OH 0-D
NH ST
Formula XXVI 020 O Ry)z
a Formula XXXII

Formula XXIX
(Rk)z

be

Formula XXXI

10

Accordingly, a compound of Formula XVII (wherein Ry, is as defined earlier) can

react through two pathways.



WO 2012/ 038942PCT/ 1B2011/ 054227 42 conpositions discl osed herein conprise
phar maceutically effective anounts of conpounds descri bed herein fornul at ed
t oget her wDt2h120038940r nor e pharnaceuti cal |y accept abl e ca&cmitBzia1/ 08227 pi ent s
or diluents. Solid form preparations for oral adm nistration include
capsules, tablets, pills, 5powders, granules, |ozenges, troches, cachets
and suppositories. For solid formprepadPations, active compounds can be

m xed with one or nore inert, pharmaceutically acceptabl e excipients or
carri er; RablctIheanthpoapbof Esmuta X¥ilalwhad R, is 8ry aridecgoesraguptimg tvaihna

conventional excipient ch .as bindin nt s or dissol utjon
enhancer §,°n¥p8fn‘£9§fﬁfﬂ?§‘,?a ggﬁlg}i"?\? FOIBQ?'F%I qﬁe%ylaggg&uwggb,tﬁ%m CEEPES of
starch, aglailidis tosé?{'@ét:&lrl?%lﬁﬁﬂrdf@onﬁﬁlﬁmpr tragacanth; 10fillers or

bul ki ng agents, for exanp m crocrystal line cellul ose, sugar,

mai ze- st n-GaLCl i r. : i :
exapl o, e D: e RO RIS ta 9 o1 A Bifned ARG By P
aci d; 5di siontpegndibf hrgnmageKiK§vand bi nder, for exanple, croscarnell ose sodi um

pregel atini zed starch, sodiumstarch gylcollate or potato starch; glidants,

for exanmmah K qhk@bsipburid dfi Kopimufll XXTWGo@led @itk a cambb@sih¢iRngla XRVILS
exanpl e, magnesium stearate_or sodiumlauryl sulfate; and coating.
r\’gﬂ@lgents.

mat er i al SWhersRi and 2 argies definedreaplier) to giveya earapound b Fomaulp KX EHI,
Tabl et s, C%@%Lq%ﬁig’d%%%&g%i‘%raa{lolﬁlllg%s ﬁgg};g%%&ﬁgac &ed usi ng one or nore

coatings or ufate i've ingredients, for
exanpl e, Le coatin ot her atings known to one. of ordi y skill
in the ar a%%%ﬁ%‘?‘ﬁ?“%’@“ﬁ% _?‘épﬁgso‘ﬁhbf‘ CamPQ‘H}CQQfP&S@P[fd’F% cal ly
cont gion f&upeiebh Rlis CH,.2E0- g (0§02C5 DY Gnd RTRAYRChrdV d&inkdRhier) 1o diverei ght
may range from 50 ng to 1000 ng.” An exanple is illustrated bel ow.

| ngr edi erft eommound o4 oynmula XXX ¢ t TheeotpopodiatF dvirataX Xyd tcah Hiendebyttalyzsd e

Groscar || 0%, ol BERYSLAL Kakgd Starch
Coupling of a compound of Formula XVII with a compound of Formula VI (Path
C) to give a compound of Formula XXV can be carried out in the similar way as coupling

15 of acompound of Formula V with a compound of Formula VI to give a compound of

Formula VII.

Hydrolysis of a compound of Formula XXV to give a compound of Formula XXVI
can be carried out in a similar way as the hydrolysis of a compound of Formula VII to a

compound of Formula X.

20 The reduction of a compound of Formula XVII to give a compound of Formula
XXIV (Path D) can be carried out in the presence of one or more reducing agent, for
example, Palladium-carbon/hydrogen, Raney nickel/hydrogen, platinum/hydrogen or
mixture thereof in a solvent, for example, methanol, tetrahydrofuran, ethanol, propanol,

isopropanol, or mixtures thereof.

25 The coupling of a compound of Formulé XXIV with a compound of Formula
XXVII to give a compound of Formula XXVIII (Path E) can be carried out with a base,
for example, triethylamine (TEA), N-methyl-morpholine (NMM), N, N-
dimethylaminopyridine (DMAP) or N,N-diisopropylethylamine (DIEA) in a solvent, for
example, tetrahydrofuran, dichloromethane, dimethylformamide, dioxane, acetonitrile or

30 acetone.



Pol yvinyl Pyrrolidone (K-30) 0.01 to 20 ng about 50%to about 90% about 1%
to about 10% about 1% to about 15% about 5% to about 12% WO

2012/ 038MORCR/mBBRC11/ 054227 43 Tal cabout 0. 1%t o about PR¥IREGNESR22IM

St ear at eabout 0. 1% to about 2% Col |l oidal Silicon D oxi deabout 0.1% to about
2% Liquid form preparations for oral adm nistration include

phar maceutical |y Sacceptabl e enul si onsyg sol utions, suspensions, syrups or
elixirs. In such liquid form preparations, active conpounds can be m xed

with water or or. re non-t.oxi.c sql solubilizin ents _or

el si 11 ors. - FATlgss % Corfiin SF Ebrotta XUt o S < pornpyd Rt dHeRa o ny) -
car bonat &XIX ¢l beaafricdl qut iP£sizdlar Mag ahite ,hybﬁﬂé‘?s\!si oftEdAEGRuRd oPF Sil1£ Vel
glycol, 1,3-butylene glycol, dinmethylformam de, oils, for exanple,

cot t onsedj2 compRgmittormvlaX. 10germ ol ive, castor and sesane oil,

glycerol, fatty acid esters of sorbitan or m xtures thereof. Oal
conposi tions phigef 4 eomipetied of EomulaXid Vaditiug aompouridaf Fexmnia26XXwet t i ng

agent s, i fyi.ng agents endi ents, sweetening.agents, flavoring
agent S, EMb Bl e SRR G o L i Gt inr B SN ons. 1 of
exanpl e, célipfinglof aicBmP6lhdPOSForAth RNV QHeh SebuRRURHE OPForkRul K Ve td gived! at ed
according to nethods known to one of ordinary skill in the art, and in
parti cul &Pmpewidf keraulaX¥¥Hd suit abl e di spersing or wetting and suspendi ng
agents. Acceptable vehicles and solvents that may be enpl oyed i ncl ude one
or nore of watlydrolfRingfs canmuwindiof Gormuls ¥DOXI to ghedi compound of Hermwa i xt ur es
t her eof . ositories for. rectal adm njsiration of the conpoun this

i nventio CB%B?WBP%B%IBG Swﬁl?ﬁ“ﬂyr?@ t{“f'léycg?]ltﬁls\ﬂf FemR é’gb):@nﬂ‘g'ﬁ‘l%lri tating
exci pp entsa sotipouddl FFFeRAURYL.t er and pol yet hyl ene glycols, which are solid
at ordinary tenperatures but liquid at body tenperature and which therefore

melt in the r U ?&g]r t .@3& f ] or
t ransder nal ag(rl:rllé n{;?é1 ratdi(glrﬁglﬁﬁg%%n%%égsg 0 ?‘%gedp e@ﬂ%&rﬂ{gﬂé\f@ﬁ@%?&. i ncl ude
oi ntents, pastes, creans, |lotions, gels, powders, solutions,



25 sprays, inhalants or patches. Active conpounds can be adm xed under
sterile conditions with one or nore pharnaceutically acceptable carriers
and opti oweal2biz/@asss2pr eservatives or buffers as nay be requiBmdi/oBpint hal m c
formul ati ons, eardrops, eye ointnents, powders and solutions are al so
enconpassed within the scope of this invention. 44 conponents. Unit dosage
forms can be packaged preparations con?&ining di screte capsul es, powders,
in vials or ampul es, ointnents, capsules, sachets, tablets, gels, creans or
any conbination and number of such Y% R¥yed forms. The fol | owing exanpl es
are set forth to dengnstrate general 3%?%hetic cedur es np 4 he

a

preparation ok reprdsentafive coppauf f tfepesnt | Aventon ) THie
exanpl es revi e t-e—H—L-usta
N

L

%icul BarmussPf®ct ‘gf~t he di osure
and do notnl t the scope offlhe™present invention. Exp ,
Procedur eso Formula X)e(#lli ous sol venfoanulak®HV exanpl e, di met hyHfor reeradéxv

benzene, tetrahydrofuran, etc., 10 were dried using vari O§Zdr1i ng reagents

according to prqeeddre as described in the literature. Synthesi|s of
starting materi gls E>E1arrple A: Synthesis of 3-[(4-bronmi sulfanr dih%ro
an-2 3 -oifur To g s utd' on of p-bronothi ophenol (30.0 g,, s ool) in

di chl or onet har 67i”L) under argon atnosphere at 0, et hy}—am ne
(48.0 g, 00476 _ppl) land then a solution of bronol act on®e 7.4g, 0.1%66 nol)
i n di chl or offet hane (200 nL) were added drop wi se. This tFiOr a Kbyt Ur e was
stirred for OaPQgt]d&Q?[ﬁ nutes. The reaction was wor ked up4by addi ng wat er

Ve eh oronet hane, dried the organic |ayeg,w th sodiym

and extracted 1 Ry
sul phat e apd{eoyjcentrated, purified by 60-120 silica gel col unitNcoppound
eluted at 10 ethy] acetate/hexane. Yigld: 16g Exanple B: Forin@sivs  of
3-dih drof tPF4AY2 3 on To PuttenRof ®EpBrophenol {5 g, 8
mol) in dry N i et hgT Por mam de ml), at OCror@%xg0di um-Rydr i . 38
g, 0.05 nmod)- added. This Wa$Nstirred for 25_aWt_?O/H’i' es°At  about
0C. Aftervvargds, 6- branobut yr ol act one (7. g, 0.043 nolg! was adde a‘?}d t he
, . : o
reaction m xture wa§ irred for about 2 urs at 0C and%?j;sequently
stirred at roo ature for about 1 ur. The reacti 1 xt ur
heated to abou?gr&ﬁ%%;?or -4 hours. F|L°rr1"éullalt}§, the reaction xt)lj'lro5'“'\f/§\/ax)\§i{/ﬁ
quenched with water and extracted in ethyl acetate, the oRgani ¢ | ayer was
washed with brine and water and dried over WO 2012/ 038942PCT/ 1B2011/Q54227
45 anhydr ous sodi um sul phate; 15g of crude product was obtai ned whi

purified in 100- 200 nmesh size silica gel columm chronat 919
25% et hyl acet at e-hexane as eluent to get the desired 'g)yod ot/ Vi e
; 0

Formula XLI

(Rk)z

Accordingly, the compound of Formula XXXIII can react through two pathways.

Path G: The compound of Formula XXXIII can undergo reduction to give a compound of
5  Formula XXXIV. The compound of Formula XXXIV can react with a compound of

Formula XXX to give a compound of Formula XXXV. The compound of Formula

XXXV reacts to give a compound of Formula XXXVI which undergoes reaction with a

compound of Formula IV to give a compound of Formula XXXVII.

Path H: The compound of Formula XXXIII reacts to give a compound of Formula
10  XXXVIII. The compound of Formula XXXVIII can react with a compound of Formula
IV to give a compound of Formula XXXIX. The compound of Formula XXXIX can



5Mass: 256.69 (M1) Exanple C. Synthesis of

3-[ (4-bronobenzyl ) sul fanyl | di hydr of uran-2(3H) - one To a solution of
3- mer captwodntyds@bur an- 2-one (11. 1g, 0.042 nol) in et haooliB{o1R054217) was
added pot assi um carbonate (11.7 g, 0.084 nol). 4-Bronobenzyl brom de (11.1
m., 0.0423 nol) was added to this resulting solution drop wi se through a
period of about 10 ten mnutes. This regaction mxture was stirred at room
tenperature for about 2 hours. Ethanol was renpved under reduced pressure

and the . i n ethyl te and water ..-Thi S

pur 1 od iarg 1 RSk Gphhaitr B B o Bt T ESRR s v
obt ai ned can cépletvitilcompeiuad &f FurthuleXANeao girea] bmBuad of Bdfaada X2GIVAL ( M+1)
Exanpl e D. Synthesis of 3414-bronobenzyl ) oxyl di hydr of uran-2(311) - one

Sodi um hydr i deThe bof@outti S rlaRIXAAAEHh thén AndePgdhyRBlySE to give a
2- hydr oxybut yr ol act one (5 0.049 nol) in dinmethylTormam de (50 nlL) at

about oc.commeu%@fcﬁqrmnlarﬁ(kghre was stirred at same tenperature for about 15
m nut es and 4-bronobenzyl brom de 20 (12.2 g, 0.049 nol) was added to it.
The réaction rihtredustiomef s tompaohdatf Fonouta 0EGKHT Bt givea corapoinghif Fandulguenched

w th wat extracted w th ethyl acetate. Conbi.ned organic extract
Whs. vaah bt PR FR EA A RF, B i SRR (Y 2550 ST OB G CHEPATELRY o e
crude cormaHid XVit€ A c¥mpolid dffiogflu@k oy .um using 20% et hyl acet at e: hexane
to obtain the title conpound. 25Yield: 6.7 g 46 Exanple S2- 4-nitro hen 1

ed_1_1 1 sulfay, ﬁfg?&fea : gw ' - 4-ni hyl

nmet hanesulfonatg;l:o1€ill§l 0 acggg)pﬁﬁgﬁyo ?}émgp‘ﬁ%é\%&gbﬂgﬁ&?%%ﬁé 0.119
mol ) i n dXXltogeatdoapeund of Barhyl XXXV (aDbedarriéll @fh3n asinilaamay netheane
sul fopyl chloride (11.1 , 0,143 nol)) 5 were added at 0C. The

" oactPon Bl Catpoud o myls X%%w@@pfém%péo B! g a
SubsequeRbmpouRBo ViR, Xk Kgr eaction m xture was extracted in

di chl or onet hane and washed wth water and saturated brine sulution. The

596, 55 (Vi) - aHBRERol £ oAb i Hrhlh MK RVTB YN coflBluld of Porthufla 10 MASS:

{ 12- (4- niXXXFheaybe @irtisd dutuih b sinyilay aegtagtieat of compound of Bbithulall wfgive a
2-(4-nit roﬁheﬂﬁ)%f? hyl  net hanesul fonate (28 g, 0.114 nol) in nethanol (571
m), met (ITPP Ihpedpiyld. (11. 2 nL) and pot assi um carbonate (31.5 g) were

added. This reaction mxture was stirred at roomtenperature for about 4
hourd3 15 Aft dheeeaspipref deorapound o Formula EeXYbmithratcompoued abberarwailNinder

reduced SSUr n cru iLon mxture was extracted in ethyl
rcetate Mg Edshubbid AEERIFOCERH] Pt e Fy R M BV, Ted over
anhydr ouseagtioh bfa seihpdiimi @ Fo£nela M evith @ngsdbund 6f Bor@fia PVkd fived combogndsi | i ca

gel col un? chrqomat ograph in 5% et hyl acetate-hexane to obtain the title
conpound o BormylaVe: “30 g Mass: 255047 (Mr1) :

The reaction of a compound of Formula XXXIII (Path H) to give a compound of
20 - Formula XXXVIII can be carried out in a similar way as that of a compound of Formula II

to give a compound of Formula III.

The reaction of a compound of Formula XXXVIII with a compound of Formula IV
to give a compound of Formula XXXIX can be carried out in a similar way as the reaction
of a compound of Formula IIT with compound of Formula IV to give a compound of

25 Formula V.

The reduction of a compound of Formula XXXIX to give a compound of Formula
XL can be carried out in a similar way as the reduction of compound of Formula XVII to a

compound of Formula XXIV.



The follow ng internedi ate was prepared using the above synthetic
procedure: Methyl [(4-nitrobenzyl)sul fanyl]acetate Exanple F. Synthesis

of nz | ox wermi2ikf4an 1 acetate 25 Step 1: Synthesis of PCT/IB2011/054227

[ 4- (benzyloxy) phenyll met hanol Pot assi um carbonate (40 g, 0.289 nol)
and benzyl bromide (22.5 nL, 0.188 nol) were added to a solution of

4- ( 2- hydr oxyet hyl ) phenol (20 g, 0.144 |3r8 in N, Ndi net hyl formam de (434 nl)
at roomtenperature and this was stirred at -25C WO

2012/ 038942 PCTThazxupling sz oompgund of &‘pnnuiﬁ§(1f vithalrouponnd pHersulgKKe: to

and” washet G FREAEAEEA B ERXMET MG T R SRE RS antbeColilinda"uas

purified majnhpo@ladgﬁFomiwmvhb%mt@afnagﬁnwOfFoﬂﬂ%WII acetate in
hexane as elutent to give the title conpound. 5Yield: 24 g Mass: 246.55

(M18) Step 2:TRVRIAASLS oPh cmpOBRRA TRURARYVITR e adthi QiR loe

The synthesis of t'he Said conpound was carried out | om ng the sane
pr ocedur eFermuda ¥i.bdan be currgd quidi a Buoaitayvery Bs tis Ipgirolysis of a compound of

[ 4- (benzy} ox met hanol ar material. 10Yield: 32 g Step 3:

Synt hesi sll‘ MW%HE %@W@Q{/%‘@Hﬁ?%sul fanyl }acetate The

synthesis of t said c und was carried ut foII t he s

procedure as s “é’dinl?%“ ggg"?mﬂ?%ﬁ%a@ S PIFgatC ((%Bé ’6‘2@}’ %ﬂ-

met hanesul fonate as starting nmaterial . 15Y| eI d: 27 g Exanple G Synthesis

of ethyl [(4-nitrophenyl)sulfanyl]acetgraevl To a solution of p-nitro

t hi ophenol (5.0 g, 0.0322 nol) di chl oronet hane (50 ni), et hyl am ne

(9.7 g, 0.0967 nol) added er argon at nosphere atgabo 0C and t hen

added a sol ution ofN@ ono acetate (6.4 g, ) drop wi se. The

20 reaction mxtw@ stirpyeeH f or_about, 5 hqufs. e $esubtant m xture

was extracted in d | or onehane, dried the orggs | ayero wi th sodi um

sul phate and concted, purified on silica goI um usi ng 10% et hyl

acet at e/ hexane as efdent f¥"HiXde the title conpoupd. Yeehigkxx6. 59 Exanpl e H:

Synt hesi s of ethyl qyl4-bronoberizylisul fanyl]Jacelzgte 25To a sol ution of

et hyl - 2- ner capt o acet ate (1 g, 0.0083 nol) in ethanol (125ml), potassium

carbonate (2.3 6 4, 6 0.01 nol)
A or&nglé, thgﬁzé)nlpgg%l of PJ&‘EM 1&1¥d '&féﬁtl&fto n%vcga

wer e added at about I'on was s Irre erature for
aboutl® hamipound of Formula XXXII.

The oxidation of a compound of Formula XLI to give a compound of Formula
XXXII can be carried out in a similar way as the oxidation of a compound of Formula X

to give a compound of Formula XI.

The compound of Formula XLV can be prepared by following Scheme VIIL.

Scheme VIl

[0} R
P 0—R

}Ol /—< i X/\/® 0—-R
S — Oy Formula XVI P

o S\o [e] o

BN

DT
Formula XLII Formula XLIN

Formula XLIV

oyl

020 o
15 Formula XLV



Subsequently, ethanol was renoved under reduced pressure and the conpound
was WD 2012/ 038942PCT/ 1B2011/ 054227 48 extracted in ethyl acetate, washing
wi th wat ewo 20ts8was purified on silica gel colunm chromatragraphssazi ng 6%
et hyl acetate/ hexane as eluent to give the title conpound. Yield: 0.85 g
Mass: 287.3 (M 1) 5The follow ng internedi ates were prepared by foll ow ng

t he above synthetic procedure:

Et hyl {[ 2- (4- brom)phenypet hyl ] sul f anyl }acet ate Mass: 325.40 (M+Na)

Et hyl [ (4-bro I n 0 esis of 3-4-nitrodro
e S vy onbegstainely? the SolRf B Bl s EHATRs Ry SiifERR oS B g 0 0645
mol) in abrﬁ @a@mma Xﬂlﬁ Mtk ceRpBin P DVHmAITREANRIa6ts HithedHpdied Was
added tri et amne (19.4 g, 0.1935 nmol) and then added a_sol ut| on_ of

br onol acebhermu inYI &0 gwe e&pmpeid ofF atmuta ¥EBireTheaeampgorsd ef Foumdp Xhil¥e. The
reacti O”ufﬂeifj%dé%&&%@bf tbr E‘ged%&’%a}’é%%éhg‘%’“% s. Subsequently, the 15

crude conpo 0 the reaction mxture and

t t I th
Ul piat e and OBEEREPE %"é’%rn&@&ﬁﬁ@ana@%ﬁoc%&éésgf‘éﬁ?wﬂmé>§8ﬁo et hyl
acet at e/ paxgQrddd At 4iethe shie %tyaa's e (Bﬁdétiohlo? a‘é@ﬂ?@&ﬂlﬁof For@luth X idag 20
Synt hetic procedure for Schene’l: Exanple 1 A. Synthesis of 2-

3' - f | uor ecpoupdioh FearmglaXl. gannet hox - 4-oxo-1 2 3-
benzotrl azi n-3(4H) -yl ) butanoi ¢ acid (Compound no. 171) 25 Step 1:

Synt hesi s of Readtiph of acOdhpbumhafifoemyla) SLITF witl ﬂl]compbynt& oﬁdidmmuhnX)Him To
| uti f 3-[(4:b | fa dj hydr 2 10.

0. 0366 nE? SRTBPIEL By BN HECRHS SEFCLl Ak 1 e N BoRiogita *

hydr pxi d@orﬁﬂou?@ oF Foln®4 381MQlith \@3nRAHE St P&%Jl@ﬁ\fl?@%f\ﬂe%rboﬁlﬁéhhﬂ §f Was

stirred for about 30 mnutes. To the resultant m xture, sodium bi carbonate
(3.6 g, Eomﬂamlll, 18 crown 6 (0.96 g, 0.0036

Hydrolysis of a compound of Formula XLIV to give a compound of Formula XLV
can be carried out in the same way as the hydrolysis of a compound of Formula VII to

give a compound of Formula X.

15 The compound of Formula XL VIII can be synthesized be following Scheme IX.

L %
@ﬁ Oy O

F°""“'a XL Formula XLVI Formula XLVII

Formula XLVIll

Accordingly, the compound of Formula XLIV undergoes deprotection to give a

compound of Formula XLVI. The compound of Formula XLVI can be benzylated to give



WD 2012/ 038942PCT/ 1B2011/ 054227 49 nol) and methyl iodide (7.7 g, 0.054
nol ) were added and stirred overnight. The reaction m xture was extracted

i n ethyl woebetmsshe organic |ayer was dried w th sodi eeTaBiopieise27and
concentrated, purified by silica gel colum using 8% ethyl acetate/hexane
as eluent to obtain the title conpound. 5Yield: 8 0gm Step 2: Synthesis of
met hyl 2-[(4-bronophenyl)sul fanyl]-4- (’? nmet hoxy- 4- oxo- 1, 2, 3-

benzotri azi n- 3(4H) -yl ) but anoat e To a sol ution of the met hyl

2- [ (4- br cropipeoyd p§ Hofardy lXjLMII ¥k comyfouind o6 Boeny18 Xg, VID capehydsplyz¢dto
tetrahydrofuran%égo m(ﬂ: er. avﬂ]gn at nosphere, 7-nmethoxy-1, 2, 3-

10benzot r8'%%¢ 2 8“{“5"‘@“9 031 nol) and triphenyl phosphine (10.3
g, 0.039 nol) were added and cool ed to about. 0OC and then DI AD (7 9 0. 039
mol) was e herepeto@ae of s sompavishof KBl KRGS §155 5 SHHRPS ! Eor The
resul t ant C e th sodium
sul phat e %%gﬁg%fn%&r?ﬁég&g rp? %&Eﬁ% %fiaﬂsa:c g@%&?‘lﬁ %oPﬁBnﬁ ’tr\}mﬁil'gdﬁﬁf%é)\% et hyl

acet a15e/ hdzmmmﬂnmdrmﬁhﬁradenniahelvbnm for eamﬂlecﬂwthyfe‘ﬂncﬁj dichl@rognetiis; 465. 97 ( M+1)
Step 3: nt hesi s of . nmethy

2- 1(3 f%%ﬁﬂ’ %ﬂ‘iemr ﬂﬂ%wmom)gtm%bﬁmf 4- (6-

met hoxy- 4- oxo-1, 2, 3-benzotri azi n-3(4H) -yl ) but anoate_ To a sol ution of nethyl

2-[ (4-br onophe‘?qlwyl@mebahyqqyl del(rvtemmmwemamstwt £i) & hydgogenation
benzot 11 aghlri3a Hh Mokl DR ih S plsene SPAQUTBI) ol Bt v 1 or i de

(10 nmL) un er argon RSTUN Cat g, 0.00323 nol)

and phenytbtrﬂqﬂﬁiﬂlﬁtnﬁéthﬁl a(c@taﬁ:@ﬁlet:hanﬂl 1QRik tures theroof; @r @d:)denh aatkférhe reaction
mass was heated at about 100C for about 3 hours, The resultant n xture was

ext r 48t edidrpaspaKan. igrexamele with gamopmyfogmaicld-Gyr SAveN- K6 GKURPSUI phat e
and_conc et oL ildpRshail HhixfidebrebRloY i) Wity JahRfI8le
e é)l eI X 0.5 g X

25acet at exane to dbt e t|t e pro uét

(M)  WAieihadbdha 894 a6HSTIDIRAPih 1 054AP, Torsékafuiphy) tetrah@yrofirasi s of
2-[ (3" -fluoro-4'-nmethoxybi phenyl-4-yl)sul fanyl]-4-(6-nethoxy-4-

0x0- 1, 2, 3- benzRéactiéd bfa Sdrdpdmid|of Peiraia X VCto Give a compound of Formula XLVII

can be carried out in the presence of a base, for example, potassium carbonate, sodium

510. 11

15  hydrogen carbonate, cesium carbonate, sodium hydride, pyridine, sodium acetate, sodium
thiosulfate or diisopropyl ethylamine or triethylamine in a solvent, for example, N, N-
dimethylformamide, water, dioxane, dimethylsulphoxide, tetrahydrofuran or mixtures

thereof.

Hydrolysis of a compound of Formula XLVII to give a compound of Formula
20  XLVIII can be carried out in a similar way as the hydrolysis of a compound of Formula

VII to give a compound of Formula X.

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

25  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.

The compounds described herein may be administered to an animal for treatment

30  orally, topically, rectally, internasally, or by parenteral route. Pharmaceutical



To a solution of nethyl

2-[(31-fluoro-4'-nethoxybi phenyl-4-yl)sul fanyl]-4-(6-

met hoxy- 4wW0x0121038943- benzot ri azi n- 3(4H) - yOCbut anoat e (0. 3PgT/1820000&22m| ) in 5
tetrahydrofuran (5 nL) and nethanol (5 ni), a solution of Iithium hydroxide
(0.037 g, 0.0008 mol) in water was added and the reaction m xture was
stirred for about 1 hour. To the resul foant m xture, sodi um bisul phite

sol ution was added to acidify-and then extracted in ethyl acetate. The

th sodi | phat t d fied
by r epel AHRASTR &l R B OREHEP AT U UREUAARE EBOBRE &l n the' (1 (1o
10pr oductempéuidsl de&ng&ph&elln%ulgt%@ t&@ﬂ{em one %o(‘éjﬁ@@ng&uu@'ﬁ@ MHz) - 8
8.11 - 8.14 (1H d, J = 12Hz), 7.46 - 0 (8H Hz), 7.23 - 7.25

(1H, d, geseBtabtg)carrwrmx@mamsmr,chlBe.rssr 3. 97 (6H, ’rr) . 3. 3 (1H s), 2.34 (1H,
m, 152.18 (1H, m). The follow ng conpounds were prepared by follow ng the
above synt het Belid foungreparations for oral administration include capsules, tablets, pills,

2- FI 4 - b f - 44 trifl t hyl
1 2\ 3 PGSR A (T2 FHEaAEED 268 thrpRRFEn oADK iy Pisgesdions, > )

55 1. 03( Nﬁdﬂdétémpounds can be mixed with one or more inert harmaceuucally acceﬁtable
202- [ (31-Fl uoro-4' - met hoxybi pheny1- 4- yl)sulfany ]-4-(7-methyl-4-oxo-1, 2, 3-

benz ot r | exaipiersg m«t;an;dr ;thkletanod capsules f¢rCoatpduninistision 1643) covkain com@otioml 2-

L o PhOR AR SRR b A aobor ol exfiapeest JRPEMELS ROV ound no.

106) 25 BrBolidiSe’ célﬁllose muc1la%e of starch ﬁela in, sorb1tol syrup, acacia or tragacanth;
| or obi phenyl-4-yGsul fanyl ] 6- net hyl - 4- oxo-1, 2, 3- enzot ri azi n- 3(

4H) 19/1) ﬁll@rémbelkatgi age(n@oﬁqvpemmplmmcmmstamwelmme,zwgar maize-starch,

2-[(31-F h 80 Osulf hyl - 4- oxo-1, 2, 3-
30benzot %#gglﬁ‘ﬁﬂ?flgﬁe g{)%b[ Poagtase ﬁﬁ?’?ﬁ?ﬂm&é %‘l‘ic?g B\ pss: 480, 22
2-[(3" - Fbcolgéthyléncgnaddmm@ﬂeﬁhﬁmém&e ME&EM@@% ]mﬁntéécaﬁxg)agen&, andidmtiRet ri azi n3
(4H) -yl ) but anoi ¢ acid (Conpound no. 109) 51 Mass: 465.75 (Mtl)

for example, croscarmellose sodium, pregelatinized starch, sodium starch gylcollate or

potato starch; glidants, for example, colloidal silicon dioxide or talc; antiadherants, for

15 example, magnesium stearate or sodium lauryl sulfate; and coating materials.
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.

20  General Example

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

illustrated below.
Ingredients Amount % w/w

25  Active Compound 0.01 to 20 mg
Microcrystalline Cellulose | about 50% to about 90%
Croscarmellose Sodium about 1% to about 10%
Pregelatinized Starch about 1% to about 15%

Polyvinyl Pyrrolidone (K-30) about 5% to about 12%



4- (6- Met hyl - 4-oxo0-1, 2, 3-benzotriazin-3(4H)-y1)-2- {
[4"-(trifluoronethyl)biphenyl- 4-yl]sulfanyl}butanoic acid (Conpound no.
110) MasswO20(r/132942 PCT/IB2011/054227

52-[ (3", 4" -Di chl orobi phenyl-4-ypsul fanyl]-4-(6-net hyl-4-oxo-1, 2, 3-benzotria
zi n- 3(4H) y1l) butanoic acid (Conpound no. 111) Mass: 502.17 (Mr2)

2-[ (4" - Met hoxy-3' - net hyl bi pheny1-4- ypsdBf anyl | - 4- (6- et hyl - 4- oxo- 1, 2, 3-
benzotri azin-3(4H)-yl) butanoic acid (Conpound no. 112) 10Mass: 476.28
2-1(3", 4" Tabcf | uor obi phenyl-4-ypsul fanyl] - 4-(6-met hylbeMOd%tola&uBQ%enzotrl az
|n3(4H) y1l) butanoic acid (Conpound no. 113) Mass: 468. 22

2- [ (3t - Fl Maggestim 8®hhyd bi phenyl- 4-ypsul f anyl ] - 4- ( 6-aBBhty1 %40 abcut 292, 3-
15benzotri azi n-3(4H) -yl ) but anoi ¢ acid (Conmpound no. 114) Mass: 464. 25

2-[ (4" - Fl os10hiiaIwemsoh Bo¥ldesul fanyl | - 4- (6- et hyl - 4- %eutlo oo ABORQYE | azZi n- 3(
4H) - yl)butanoic acid (Conmpound no. 115) Mass: 450.

202-[ (4" - Et hyl fy aia%xﬁ gflepét)a)ti%ﬂé Wn%]aa%fg% ;{\{}Eh'?%{élﬂ%oﬂggrn&ee%uéﬂﬁﬁ”ZOt riazin-

3(4H)- yl)butan |c acl npoun

2- [ (4'5 Medckeptytile phmtsydrrswmlkjsmsydn]smﬁs (sgrupeiohylixifs: ducudh 2qu3d fenzot ri azi n3(
4H) - y1) but anoi ¢ aci d. ound no, 117) 25Mass: 462.23
2-[ (4 -Fl RfSP?Ha@Smtwé ICB'irrTIBﬂ‘é‘H{?fa‘A‘f’?Bg’éﬁdf%@/WPteA Of BUGITAYIC-DPNIREICT 2, 3-

LS00 SRS RGN et BN
30yl ] sul f aleghol ethyd caibonate; edhy] Goetptoyipmhzyloalcdhd® benzyl benzoate, propylene glycol,
1,3-butylene glycol, dimethylformamide, oils, for example, cottonseed, groundnut, corn,
10  germ, olive, castor and sesame oil, glycerol, fatty acid esters of sorbitan or mixtures
thereof. Oral compositions can also include one or more adjuvants, for example, wetting
agents, emulsifying agents, suspending agents, sweetening agents, flavoring agents,

perfuming agents, or mixtures thereof.

Injectable preparations, for example, sterile injections, and aqueous suspensions
15  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
20  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,
25  sprays, inhalants or patches. Active compounds can be admixed under sterile conditions
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

30  preparations can be subdivided into unit doses containing appropriate quantities of active



Mass: 486. 22 4-(8-Methyl -4-o0x0-1, 2, 3-benzotriazin-3(4H)-y1)-2- { [4' -
(trifluoronethoxy)bi phenyl-4-yl] sulfanyl } butanoic acid (Conpound no.
120) MasswOR0MB/B4354- ( 7- Met hyl - 4- oxo- 1, 2, 3- benzot ri azi RC3(BN1/9Bp272- {
[4'- (trifluoronethoxy)biphenyl-4-yl]sulfanyl}butanoic acid (Conmpound no.
121) Mass: 516.29 (M+l) WO 2012/ 038942PCT/ 1B2011/ 054227 52

4- ( 6- Met hoxy- 4- oxo-1, 2, 3-benzotri azi n-3(4H) -yl1)-2- [4' -
(trifluoronmethoxy) bi phenyl 4-yl ] sul fanyl } but anoi ¢ aci d (Corrpound no 122)

Mass: 532. 204%7 oxy- 4- 0xo- 3be zotrlazln(gélég vl -
5(trifluttBREER ‘i PIIYS GAY aF‘é%%? PRGN CopiIgng ‘hnd no 123)
Mass: 538ap3@les powders, in vials or am ules, o1ntments capsules, sachets, tablets, gels, creams
2-[(3",4"-Difl uorobi phenyl 4-y : ] - 4-(6- et hoxy- 4- 0x0- 1, 2, 3- benzot ri

azi n3(4H§>na,ny)q9mbatmoaaa@nmnb udnplack@gedlfeztyls Mass: 484.17 102-
[ (31- Fl uoro-4'-nethyl bi phenyl-4-yl)sul fanyl] -4-(6-nmet hoxy-4-oxo-1, 2, 3-
benzotri azi n- ?Klelfd)lloyﬁl)gnnaanﬂﬁscanau'tcﬂor(mrd@mmskrate gerfe?&l syhthetic pro8@lupds 2-

[ (4 - '-net hen | Ysul fanyl] -4-(6-net hoxy-4-oxo-1, 2, 3-

benzo{ g oA & PO o PTGt Ip3Rgtons e Bt 16 5. [ (3
-Di C&‘e%&h&l&f‘t‘%@ﬂ&s’tﬁté’a{ %a?ﬁ&flﬁr% bdct of the disclosure and do_not limit the scope of

-4 (6- met hoxy- 4- oxo-1, enzotriazi n3(4H) -yl ) butanoic acid (Compound no.

127) Masthe pﬂ;q_ssnt]_mventlon

Experimental Procedures

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

literature.

Synthesis of starting materials

Example A: Synthesis of 3-[(4-bromophenyl)sulfanyl]dihydrofuran-2(3/)-one
To a solution of p-bromothiophenol (30.0 g, 0.157 mol) in dichloromethane (200

15 mL) under argon atmosphere at 0°C, triethyl amine (48.0 g, 0.476 mol) and then a solution
of bromolactone (27.4g, 0.1666 mol) in dichloromethane (200 mL) were added drop wise.
This reaction mixture was stirred for about 30 minutes. The reaction was worked up by
adding water and extracted in dichloromethane, dried the organic layer with sodium
sulphate and concentrated, purified by 60-120 silica gel column, compound eluted at 10%

20  ethyl acetate/hexane.
Yield: 16 g

Example B: Synthesis of 3-(4-bromophenoxy)dihydrofuran-2(3H)-one

To a solution of 4-bromophenol (5 g, 0.028 mol) in dry N, N-dimethylformamide
(50 mL), at 0°C, 60% sodium hydride (1.38 g, 0.05 mol) was added. This was stirred for
25  about 30 minutes at about 0°C. Afterwards, d-bromobutyrolactone (7.19 g, 0.043 mol)
was added and the reaction mixture was stirred for about 2 hours at 0°C and subsequently
stirred at room temperature for about 1 hour. The reaction mixture was heated to about
100°C for ~4 hours. Finally, the reaction mixture was quenched with water and extracted

in ethyl acetate, the organic layer was washed with brine and water and dried over



2-[ (3" -Fluoro-4'-nmethoxybi phenyl-4-ypsul fanyl]-4-(6-nmethoxy-4-oxo-1, 2, 3-
20benzotriazin-3(41/)-yl)butanoic acid (Conmpound no. 128) Mass: 496.20 2- {
[ 4' - Chl orwoat(w38942| uor onet hyl ) bi phenyl-4-yl]sul fanyl} PCT/IB2011/054227

- 4- (6- et hoxy- 4- oxol, 2, 3- benzotri azi n-3(4H) -yl ) but anoi ¢ aci d ( Conpound no.
129) Mass: 550. 12

252-[ (4' - Et hyl bi phenyl-4-yGQGsul fanyl ] - 4-4é6- nmet hoxy- 4- oxo- 1, 2, 3- benzotri azi n-
3(4H)- yl)butanoic acid (Conpound no. 130) Mass: 476. 22 .

2-1(3", 4 armwd@mﬁwd@mprsglpﬁaateal@gzsﬁdm@mbﬁumwasoh@imwﬂm waspurifed3nd@fzot ri a

zi n3(4H) - anoi 6. aci Compeound .no. ,131) 30 . 4476,

o (o ve SRR i e R ERA I Gy v SR Resffis reramany - -
yGsul f anydlhditt@patithe &&irdd pfedapound no. 132) Mass: 462. 11

4- (6- Met hoxy- 4- oxo-1, 2, 3-benzotriazi n-3(410-y1)-2-{[4"-(trifluoronethyl)
35bi phenyVieft: )8 d sul f anyl } but anoi ¢ aci d (Conmpound no. 133) Mass: 515.99 WO
2012/ 038942PCT/1B2011/ 054227 53

2-[(4'c Et bR -A-yl ) sul fanyl ] - 4- (8- net hyl - 4-o0xo-1, 2, 3-benzotri azi n- 3(
4H) - ysl)blg%égstr?lg?@gg?%ﬁ( Conmpound no. 134) Mass: 460. 30

2-[ (31-Flg [ , psul-f anpyl +4- (8- ”5" - oxo0-1, 2, 3-
5benzot ri &2t 4+ SHOTC et 4-CoH RGO L-pnic

[ 4- (6- Met hoxypyri di n-3- phenyl ] sul fanyl} -4-(8:nethy|-4-0x0-1, 2, 3-
benzotri azi n-3 Qm)wlw%& RSP y@reglﬁﬁ%ﬁrfaler@!-l&é}ﬁ‘lmgﬁzlnafégn%m

mL) was added potassium carbonate (11.7 g, 0.084 mol). 4-Bromobenzylbromide (11.1

mL, 0.0423 mol) was added to this resulting solution drop wise through a period of about
10 ten minutes. This reaction mixture was stirred at room temperature for about 2 hours.

Ethanol was removed under reduced pressure and the compound was extracted in ethyl

acetate and water. This was purified using silica gel column chromatograph wherein pure

compound was obtained in 6% ethyl acetate and hexane.
Yield: 9.2g
15 Mass: 287.21 (M+1)

Example D: Synthesis of 3-[(4-bromobenzyl)oxy]dihydrofuran-2(3 H)-one

Sodium hydride (1.4g, 0.058 g) was added to a solution of 2-hydroxy-
butyrolactone (5 g, 0.049 mol) in dimethylformamide (50 mL) at about 0°C. The reaction
mixture was stirred at same temperature for about 15 minutes and 4-bromobenzylbromide

20 (12.2 g, 0.049 mol) was added to it. The reaction mixture was stirred at room temperature
overnight and quenched with water (50 mL), extracted with ethyl acetate. Combined
organic extract was washed with water and brine, dried (Na,SO4) and concentrated to get
crude compound, which was purified on column using 20% ethyl acetate:hexane to obtain

the title compound.

25 Yield: 6.7 g



2-[ (4" - Met hyl bi phenyl1-4-yl)sul fanyl]-4-(8-nethyl -4-o0xo-1, 2, 3-benzotriazin-3
(411)- 10yl )butanoic acid (Conmpound no. 137) Mass: 446.28

2-[ (4" - Chwonotwoskenyl- 4-yl ) sul fanyl] - 4- (8- net hyl- 4- oxo- PCZAB200€&0427 | azi n- 3
(411)- yl)butanoic acid (Conmpound no. 138) Mass: 466. 25

152-[ (4' - Fl uor obi pheny1- 4-ypsul f any1] - 4- ( 8- net hy1- 4- oxo- 1, 2, 3-benzot ri azi n-
3(411)- yl)butanoic acid (Conpound no.4¢139) Mass: 450. 42

2-[ (4" -Fluoro-3'-net hyl bi phenyl-4-ypsul fanyl] - 4-(8-net hyl-4-oxo-1, 2, 3-

benzotri 87 qaé(ékgﬂﬁ&g%tf%lewgggj!d .Fog‘@ I Oﬂqg lﬂoéﬁ 1419! eé(t)el\/ass: 464. 39

2-[ (3", 4==Drtiuoropt prrenyi=4- -1, 2, 3-benzotriaz

i Nn3(4H) - tanai c. aci.d un 0. 14 Mass: 468. 38
2-[ E 3'H? 4&‘)@%}? b°‘iOgﬁéﬁg’g?rz’ggﬁ@ﬂ}#@ﬂﬂﬁtﬁ)ﬁg?%ﬁﬁﬁ?tﬁyI -4-o0xo0-1, 2,3-benzotria
zi n253(4H) -yl ) but a&oj C ﬁCi d (Rj‘grrpound no. 142) Mass; 492.40 : _
2-[(3', 4' - Di mePRyPUIGR &K GTutmoRneny! athanql(20_g4 0189 malhipdichlogomethage.3. henzot ri a

I n3(4 ' ' : ]
£D130 440 i BROSS RS RIP BN A7)y MBRSias 901 PR 0143 mob
[ 4' - (%ri Mereoaddeed atybopbiith eMyelreactionlnhixturé avay ktjroad #moim taxpedat(fediopahoutl no.
144) Mass; 499.3 . . ..
2- % 3' - _F? Bers: e PAEHPathe repotian mixtite wasextractrd indichlgromethaney 3
benzot ri agd e imAABUIRANGLFatBE bithd SRR MhBlveddRls AEHETRA 1536636 (MHK)
4- (5- Chl oro-4-o0x0-1, 2, 3-benzotriazin-3(411)-yl)-2-[ (3" -fluoro-4"-nmet hoxybip
heny1- 4theltitlegofrpoynd.but anoi ¢ acid (Compound no. 146) WO
2012/ 038942PCT/ 1B2011/ 054227

Yield: 15.6 g

10 Mass: 246.33 (M+1)
Step 2: Synthesis of methyl {[2-(4-nitrophenyl)ethyl]sulfanyl}acetate

In a solution of 2-(4-nitrophenyl)ethyl methanesulfonate (28 g, 0.114 mol) in
methanol (571 mL), methyl thioglycolate (11.2 mL) and potassium carbonate (31.5 g)
were added. This reaction mixture was stirred at room temperature for about 4 hours.
15 After completion of reaction, the solvent was evaporated under reduced pressure and the
crude reaction mixture was extracted in ethyl acetate and washed with water and brine.
The organic layer was dried over anhydrous sodium sulphate and concentrated. This was
purified using silica gel column chromatograph in 5% ethyl acetate-hexane to obtain the

title compound.
20  Yield:30g
Mass: 255.47 (M+1)
The following intermediate was prepared using the above synthetic procedure:
Methyl [(4-nitrobenzy1)su1fanyl]acetate

Example F: Synthesis of methyl {[4-(benzyloxy)benzyl]sulfanyl}acetate

25  Step 1: Synthesis of [4-(benzyloxy)phenyl]methanol

Potassium carbonate (40 g, 0.289 mol) and benzyl bromide (22.5 mL, 0.188 mol)
were added to a solution of 4-(2-hydroxyethyl)phenol (20 g, 0.144 mol) in N,N-
dimethylformamide (434 mL) at room temperature and this was stirred at ~25°C



54 Mass: 499.55 (M)

4-(7-Chl oro-4-o0xo0-1, 2, 3-benzotriazin-3(4H)-yl1)-2-[ (3" -fl uoro-4'-nethoxybi ph
enyl 4- yl )wol2bevngBj4but anoi ¢ aci d (Conmpound no. 147) MassPCA9B20ibo034pA71) 52- {
[ 4- (6- Met hoxypyri di n-3-yl ) phenyl ] sul fanyl } -4-(4-o0xo-1, 2, 3-benzotri azin-
3(41])-yl)butanoic acid (Conpound no. £§8) Mass: 449.20 (M)

2-[ (4" - Met hoxybi phenyl-4-ypsul fanyl ] -4-(4-oxo-1, 2, 3-benzotriazin-3(41]) -
yOobut anoi ¢ acid (Conpound no. 149) 10Mass: 448.25 (M+l) )

2-[ (3" - Fl eoodiions forabhyt 28} hyives yAfter-opppldtionrnfirdaction,4hesegctiommaxtyervast ri azi n- 3
(41/)- y1 | ch.acl d, ( Conpound.no, 150 SS: . 450.27 )

2-[(3,4 SRR g%i"@%’&%ﬁ%-‘%}?@‘ﬁ‘i‘ PARVT ﬁff?rzﬁn%{?f?t&?é?"?g‘}‘?eioguﬁ’%‘o (PSS 3041/
- 15yl) budcafiyuad &k BulifedH®silica 5él collxn cHyBmatogrhpht wath 0% thyl acetate in

2-[ (3t - Met hoxybi phenyl- 4-ypsul f anyl ] - 4- (4- oxo-1, 2, 3-benzotriazi n-3(4H) -

y1) but anob%aa‘?:@soleh(ﬁ@zﬁﬁcg&‘fﬁd pétle compoupslss:  448. 31 (M+1)

202-[ (4' - Fl uor obi pheny1l-4-ypsul fanyl]-4-(4-oxo0-1, 2, 3-benzotriazin-3(41/) -
y1) butdano¥eldiddq ( Conpound no. 153) Mass: 436.29 (M)

2- (Bi phenyl-4-yl)sul fanyl-4-(4-o0xo-1, 2, 3-benzotriazin-3(41])-yl)butanoic
aci d ( Conplasmn@4665 (M543) 25Mass: 418. 26( Mr1) "

2-[(2",31-D fl uorobi phenyl-4-ypsul fanyl]-4-(4-oxo-1, 2, 3-benzotri azi n-3(4H) -

y1) but anogep2¢i S{nthITUR b enylodPbinZYR hfeth AinduBondtdt-1) o
2-[(4' -tert-Butyl bi phenyl-4-ypsul fanyl]-4-(4-o0xo0-1, 2, 3-benzotriazin-3(41])-

30yl) but anoi ¢ fid ntHeRRRP HRKaleonRRhd was carried out following the same procedure
as stated in step 1 of Example E using [4-(benzyloxy)phenyl]methanol as starting material.
10 Yield:32 ¢

Step 3: Synthesis of methyl{[4-(benzyloxy)benzyl]sulfanyl}acetate

The synthesis of the said compound was carried out following the similar
procedure as stated in step 2 of Example E using 4-(benzyloxy)benzyl methanesulfonate

as starting material.
15  Yield: 27 g

Example G: Synthesis of ethyl [(4-nitrophenyl)sulfanyl]acetate

To a solution of p-nitro thiophenol (5.0 g, 0.0322 mol) in dichloromethane (50
mL), triethyl amine (9.7 g, 0.0967 mol) was added under argon atmosphere at about 0°C
and then added a solution of ethyl bromo acetate (6.4 g, 0.0387 mol) drop wise. The
20  reaction mixture was stirred for about 5 hours. The resultant mixture was extracted in
dichloromethane, dried the organic layer with sodium sulphate and concentrated, purified
on silica gel column using 10% ethyl acetate/hexane as eluent to give the title compound.
Yield: 6.5g

Example H: Synthesis of ethyl [(4-bromobenzyl)sulfanyl]acetate

25 To a solution of ethyl-2-mercapto acetate (1 g, 0.0083 mol) in ethanol (125ml),
potassium carbonate (2.3 g, 0.016 mol) and 4-bromobenzyl bromide (2.63 g, 0.01 mol)
were added at about 0°C. The reaction was stirred at room temperature for about 2 hours.

Subsequently, ethanol was removed under reduced pressure and the compound was



Mass: 474.26 (M)

2-[(4' - Ethyl bi phenyl-4-ypsul fanyl]-4-(4-o0xo0-1, 2, 3-benzotriazin-3(41/)-y1)bu
tanoi ¢ acw0200Cu3g@end no. 167) Mass: 446.23 (M1) PCT/IB2011/054227

354- (4-0xo0-1, 2, 3-benzotriazin-3(41])-yl)-2- [4'-(propan-2-yl)bi phenyl-4-

yl ] sul fanyl | butanoi ¢ acid (Conpound no. 168) Mass: 460.28 (M1l) WO

2012/ 038942PCT/ 1B2011/ 054227 55

4- (4-0xo0-1, 2, 3-benzotriazin-3(4H)-y1l) - {[4' (trifluoromnethyl)bi phenyl-4-
yl ] sul fan but anoi c. aci d (Coppound no. 169) Mass: _486.15 (M1l

4- (4- 0x0- § %cseda% RISt RGeLpss, ﬁvaébmgn)mglwatzr ms wes Pwﬁ%’oqrbﬂlé‘far&?i%lﬂm&henyl 4-
5yl ]sul fa |

4- (7- Met hg%hl%ng ﬂllﬁlélﬁéa ggtrl azin )23%% ﬂ#ggmwgﬁe tlgf&(@%@%etﬂk?g%pyrl di n- 3-
yl) phenyl §s4 3Qﬁ§y }butan0|c acid (Conpound no. 172) WMass: 479.18

104- ( 7- Met x0-1, 2, 3-benzotriazin-3(411)-y1)-2-{

[4"-(trif]|uar b| phenyl 4-yl]sul fanyl } butanoi ¢ acid (Conpound no.
173) MassMJ %@éwl b

3(5%4'% )Eﬂf an b Eving pstatrontoze mrvagred By gl ingeqpove et 011! 71

2-1(3" - H&E&hﬂe. met hyl bi pheny1-4-ypsul fanyl ] - 4-(7-met hoxy-4-oxo-1, 2, 3-
benzotri azin-3(4H)-yl) butanoi ¢ acid (Conpound no. 175) Mass: 480. 34

4- (7- Met hoxy- 4 243 | Az -y1) - 2-{
[ 4- (1- met hyl- 1&%@&%5%1"?%?%%%@%jﬁlt%ﬁwce%ilg
Mass: 325.40 (M+Na)
Ethyl[(4-bromophenyl)sulfanyl]acetate
10  Example I: Synthesis of 3-[(4-nitrophenyl)sulfanyl]dihydrofuran-2(3H)-one

To a solution of p-nitro thiophenol (10.0 g, 0.0645 mol) in dichloromethane (75
mL) under argon atmosphere at about 0°C, was added triethyl amine (19.4 g, 0.1935 mol)
and then added a solution of bromolactone (11.1 g, 0.067 mol) in dichloromethane (75
mL) drop wise. The reaction mixture was stirred for about 30 minutes. Subsequently, the
15 crude compound was obtained by adding water to the reaction mixture and extracting in
dichloromethane. The organic layer was dried with sodium sulphate and concentrated,
purified by silica gel column, using 30% ethyl acetate/hexane as eluent to obtain the title

compound.
Yield: 11 g
20  Synthetic procedure for Scheme I:
Example 1
Path A:

Synthesis of 2-[( 3'-ﬂuoro-4'-methovaiphen&4-yl)sulfanv]]-4-L6-methoxy-4—oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 171) .

25  Step 1: Synthesis of methyl 2-[(4-bromophenyl)sulfanyl]-4-hydroXybutanoate

To a solution of 3-[(4-bromophenyl)sulfanyl]dihydrofuran-2(3H)-one (10.0 g,
0.0366 mol) in dimethylformamide (40 mL) and water (10 mL), sodium hydroxide (1.75
g, 0.0439 mol) was added and the reaction mixture was stirred for about 30 minutes. To

the resultant mixture, sodium bicarbonate (3.6 g, 0.043 mol), 18 crown 6 (0.96 g, 0.0036



20yl ) phenyl ] sul f anyl } but anoi ¢ aci d (Conpound no. 176) Mass: 452.19
2-1(3",4" -D met hoxybi phenyl-4-ypsul fanyl ] -4-(7-nmet hoxy-4-oxo-1, 2, 3-

benzot ri axOre(0dsH2y 1) but anoi ¢ aci d (Conmpound no. 177) WasaB2080834387

252-[ (4' - Et hyl bi phenyl- 4-ypsul fanyl ] -4-(7-nmet hoxy-4-oxo-1, 2, 3-benzotri azi n-
3(4H)- yl)butanoic acid (Conpound no. 178) Mass: 476.19

2-[ (4" -Fluoro-3'-net hyl bi phenyl- 4-ypsu|4?anyl ] - 4- (7- met hoxy- 4- oxo- 1, 2, 3-
benzotri azin-3(4H)-yl) butanoic acid (Conpound no. 179) 30Mass: 480. 31

2-[ (4' - Chholp e picthyy fodidey([Tshug, 0D rheld weTe adelieth and stirrasavetnight3-Theneastion azi n3(
4H) - y1) but anoi c _aci d nmpound no. 18

21 (5 2 NG P e RN FeStier B taatie gver s HERY Mithegiom SIBE 0o 1 o

zin- 353 .
5012/ 038(9%5050&‘%1%%{5? %rg‘heg(zﬁ 11€<5§0gép%lﬁﬂnfiﬁrng388/1):thk¢h§&tat§ﬂ&<aﬁ§ as W&ent to

2-[(4"- tmlbbhe}:ﬂﬁ&qﬁﬂmpwyd\oxy] 4 (4- oxo-1, 2, 3-benzotri azi n-3(411) -yl ) but ano
Ic acid (Conmpound no. 211) Mass: 436. 26

2- [ (4'5- ChYeidbBiGgheny1- 4- yOret hoxy] - 4- (6-f | uor o- 4- oxo- 1, 2, 3-benzotri azi n-3(4
14) - 5yl )butanoic acid (Conpound no. 212) Mass: 468.48 (M1)

2-[(4" - Crﬁtepabsmm@moﬂmek JQ&Y[K4~ﬁrélﬁo§/l§é@fl}§ul‘fa@1P43(7-2n&hbﬁyllﬂixb¢laz,B-n 3(411)
- yebutanoic acid g npoun 213) 470.21 & 472.16 (M+1l) (C1=35 or
C1=37) benzotriazin- (4H)-yl)butanoate

To a solution of the methyl 2-[(4-bromopheﬁyl)sulfanyl]-4—hydroxybutanoate @8g
0.0262 mol) in tetrahydrofuran (90 mL) under argon atmosphere, 7-methoxy-1,2,3-

10 benzotriazin-4(3H)-one (5.5 g, 0.031 mol) and triphenyl phosphine (10.3 g, 0.039 mol)
were added and cooled to about 0°C and then DIAD (7.9 g, 0.039 mol) was added. This
reaction mixture was stirred for about 30 minutes. The resultant reaction mixute was
extracted in ethyl acetate, dried with sodium sulphate and concentrated, purified by silica

gel column with 15% ethyl acetate/hexane to obtain the title product.
15 Yield:2¢g
LCMS: 465.97 (M+1)
Step 3: Synthesis of methyl 2-[(3'-fluoro-4'-methoxybiphenyl-4-yl)sulfanyl}-4-(6-
methoxy-4-o0xo0-1,2,3-benzotriazin-3(4H)-yl)butanoate
To a solution of methyl 2-[(4-bromophenyl)sulfanyl]-4-(7-methoxy-4-0x0-1,2,3-
20  benzotriazin-3(4H)-yl)butanoate (0.5 g, 0.0010 mol) in dimethylformamide (10 mL) under
argon atmosphere, potassium carbonate (0.446 g, 0.00323 mol) and phenyl boronic acid
(0.366 g, 0.0021 mol) were added and the reaction mass was heated at about 100°C for
about 3 hours. The resultant mixture was extracted in ethyl acetate, dried the organic layer

with sodium sulphate and concentrated, purified by silica gel column with 15% ethyl

25  acetate/hexane to obtain the title product.
Yield: 0.3 g

LCMS: 510.11 (M+1)



102-[ (4' - Chl or obi pheny1l-4-yl)oxy]-444-o0xo-7-(trifluoronethyl)-1, 2, 3-benzotr
I azi n- 3(411)-yl]butanoic acid (Conmpound no. 214) Mass: 504. 29

2-[ (4" - ChWonotwoskeny1- 4- yeoxy] - 4- (5-f |l uor o- 4- oxo- 1, 2, 3- pemanroi/esue2r- 3(411) -
yl)butanoi c acid (Conmpound no. 215) 15Mass: 454.21

2-[ (4" - Chl or obi pheny1l- 4-ypoxy] - 4- (5-chl or 0- 4- oxo- 1, 2, 3- benzotri azi n- 3(411) -
yl ) but anoi ¢ acid (Conpound no. 216) Masg, 472.22

2-[(4'-Ch|orobipheny1 4- ypoxy]-4-(6-net oxy-4-oxo-1, 2, 3-benzotriazin-3(411)
- 20y|)bu$ noi c_acj d C? und no.'217 Mass: 466.24 2-

[ (4 - Chl o4 ngKythesis o %—d@yjﬂuomré oxybiphepyhd-y Dsulfanyll-dréGsmpethoxynd-3 41 -

| ) but SRITRY 450 ( M+l
gS% 2%) agoi(,%ﬁqci Ib(%robl }?ﬂz- fﬂ’m““}wﬁsﬁl‘% fl U(()ro )4 oxo0-1, 2, 3-benzotri azi n-
3(411 but 9
((2R) ): [)(/éel : aFT(ci}lro gr%(g%)%ﬂ%qg 3]%050 %73‘ &'};{&%ﬁop%%ﬁ jyl)?‘él,faél-yﬂé“ﬁ%‘sdtri azin- 3
(411)- vyl )rmﬂucaayefi-oxad:JZgB 6<£n‘xzrmmuimd3(nH) DBOthnGHIMBS &, GWGDSJIﬁol) in

e e

(2R) - 2- [ (4 qoBk bl Rheny gl tﬁhgg ri azi
n353(4H) -yl ) but angllgc aci déS égéﬁ’&’ﬁ‘&’% g%a(:ﬁglg%%t% 55%3@8 E& a}agé ZI(\%D
2012/ OSSQWIMMMSMM !BVsulphlte solution was added to acidify and then extracted

in ethyl acetate. The organic layer was dried with sodium sulphate and concentrated and

purified by preperative TLC with 10% methanol/dichloromethane to obtain the title

10 product.
Yield: 0.080 g
LCMS: 496.06 (M+1)

NMR (DMSO-ds, 400 MHz)-6 8.11 - 8.14 (1H, d, J= 12Hz), 7.46 - 7.60 (8H, d, J = 8 Hz),
7.23-7.25(1H, d, J=8 Hz), 4.52 (2H, m), 3.87 - 3.97 (6H, m), 3.3 (1H, s), 2.34 (1H, m),
15  2.18 (1H, m).
The following compounds were prepared by following the above synthetic route
2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-[4-ox0-7(trifluoromethyl)-
1,2,3-benzotriazin-3(4 H)-yl]butanoic acid (Compound no. 75)
Mass: 551.03(M+NH4+)

20 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(7-methyl-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 105)
Mass: 480.22

2-[(4'-Chlorobiphenyl-4-yl)sulfanyl]-4-(6-methoxy-4-oxo-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 106)

25 Mass: 482.13

2-[(4'-Chlorobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 107)

Mass: 466.20

2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-0x0-1,2,3-
30 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 108)

Mass: 480.22

2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl] -4-(4-Ox0- 1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 109)



2-[ (4" - Chl or obi pheny1- 4-yOret hoxy] - 4- (7- chl or o- 4- oxo- 1, 2, 3-benzotri azi n-3(4
11)- yOobutanoic acid (Conpound no. 223) Mass: 484.19

2-[ (4" - Chwonotwgskeny1- 4- yOret hoxy] - 4- ( 7- nmet hoxy- 4- oxo- 1 p2TABIa a2 azi n53(
4H) -yl ) but anoi ¢ acid (Conpound no. 224) Mass: 478.51 (ES -ye)

(2R)-2-[ (4" - Chl orobi pheny1l- 4-ypoxy] - 4- %2, 4- di oxo- 2H- 1, 3- benzoxazi n- 3(4H) -
y1) but anoi ¢ acid (Conmpound no. 225) Mas$: 452.19

10(2R)-2-[ (4' - Chl or obi pheny1- 4-ypoxy] - 4- ( 1- oxopht hal azi n-2( 1H) - y1) but anoi ¢
aci d (ConpoundMass: 468283 (Mud¥»: 435.25 Path B: Exanple 2: Synthesis of 2-

4' - chl or obi rregﬂ ol 64wl 2 3- '-bﬁ-rbz-?[tﬂ-&tﬁﬁ{l@rb?’n(eﬁlgﬁ bYlh)eRﬁE anoi ¢
o Lo S Pt rEraa Ay )otp
L R tidd B}bg?f“?léé‘?wné%ww’i?‘?'}ldphydrofuran-2(3H)- one To a

_Mfa
3-{[ (4" -chl oro‘b@ﬁﬂéﬁ%

solution of 3-j46& Bo@npbenzyl ) sul fanyl ] di hydr of uran-2(3H)-one (1.5 g,

0. 00522 mmol ) in /V,N-dinethylformam de }826 m), EOt assi um carbgnate (2. 16
g, 0.0156 20 mlP 4dichlgepbiphemyl-4-])sulfanytli-€-mathyhftwxetlehI DEBEBHFARC aci d
(1.63 g, 1.01034ny))butadoicetiddkomponmingheriyliphosphi ne pal | adi um (0) (0.6 g,
0. 522 nmol ) vvel(,@ssasﬁf% (I}'I,'ll%g)resul ting solution was heated at about 110C for
about 6 hours. rener, reaction m xture was cooled to roomtenperature
by added wat er2-fAdMetioxgc -atktliydbipheriyi-4et! jyvlfamyd p4-46-enctiyl-4vb3a-1,23e or gani c

| ayer was SGp%@k@@i@ﬁCB(de-@QbMﬁﬁtﬂé a&g@tyﬁpsw@{@qe?and concentrated in 25

reduced pressure. Purification of the crude conmpound was perfornmed through
60- 129 mesh siM@ssA¥9-€8 gel col um chromat ograph with 20% et hyl

acet at e- hexaney {@' #Obi@Brdbiphehyitd-§HSAERPH A 6-fhth§l-8lox8-1103 - bohARriZin-
Synt hesi s of (%i[; %@%ﬁ@%@{%ﬁég@gﬁ%ﬁ&n&n : )1%& hyl ?sul %(any%} -4- hy(Ijr (1)r>l<y

but anoyl ) sodi u 0
3-{[ (4" - chl or odlaghdn§.224- yOret hyl ] sul f anyl | di hydr of uran-2(3H)- one (2 g,

0. 00628 nol ) i , =N - di et faqr ] de: wat er. ( 4. added sodi um
hydr oxj de (0. S%F%r%ﬁ ?ttﬁ @egﬁ%&%yﬁ%@@%ﬁyﬁﬁsﬂ‘éﬂ? as stirred at
VO 20P2/ 03894 2PBFPHiBSH1 By bytangic acid (Compound no. 114

Mass: 464.25 :

2-[(4'-Florobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-ox0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 115)

Mass: 450.20

20 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-3 (4 H)-
yl)butanoic acid (Compound no. 116)

Mass: 460.22

2-[(4'-Methoxybiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 117)

25 Mass: 462.23

2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 118)

Mass: 464.25
4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethyl)biphenyl-4-
30 yl]sulfanyl}butanoic acid (Compound no. 119)
Mass: 486.22
4-(8-Methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-
(trifluoromethoxy)biphenyl-4-yl]sulfanyl}butanoic acid (Compound no. 120)
Mass: 516.19
35 4-(7-Methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-
(trifluoromethoxy)biphenyl-4-yl]sulfanyl}butanoic acid (Compound no. 121)
Mass: 516.29 (M+1)



roomtenperature for 2 hours. This reaction m xture was directly taken for
next step w thout any work up. Step 3: Synthesis of

2- (4' - chiwoaetwaskenyl - 4- yl met hyl sul f any1) - 4- hydr oxy- but yciraBzai/os4a21 yl
ester 5To a solution of (2-

{[ (4" -chl or obi phenyl- 4-yOnret hyl ] sul fanyll 4- hydr oxy but anoyDsodi um (2 g,
0.00628 nol) in N, N -dinethylformam de,water (15 nL:4 nL) was added sodi um
bi carbonate (634 ng, 0.00075 nol), 18-Cfown-6 (0.166 g, 0.628 nmol) and
allyl bromde (0,815 nmL, 0.00943 nol). and stlrred yverni ght at room

t enper at ur e. T‘ﬁﬂ( Megtloxysd-pae-d o P?Pzégf -3 8)-yDe? é@‘d washed wi th water and
taken directl y(tu@wpmﬂ@wy)bu@snyﬂ yidsuifapyi} butanaie pejd (Comppend no. 323 s -
375.41 (M 1) % nt hesi s of

prop-2-en-1-yl- - chl or obi pheny1-4-yl) et hylisul fanyl) - 4-

(4-oxo-1, 2, 3- b@-(fk—Methcawl-hoBQ-J,;Q/} berzptriazmnd@fR-y)s2F§[4x sol ution of

2- (4' -xhl or o- b(tpﬂmmhre@hoxy)hsqiﬂeyylwyl]aﬂﬁaﬁ)rl—}l&ummic acid{Bompowrd meild3)al | yl

ester (O. 216 in tetrahydrofuran (5 nL), triphenyl phosphine
(0.301 g, 8Hﬁ§%§5§2§ng benzotriazinone ( 0.101 g, 0.689 mmol) were added

at room terrper 2{ar.e- Drﬁhoro@(f)he VLA ONGRRMY] AZ@theho D4 30xa1162,§ Bedntdriadin-

0.00088 mol ) waaa@dtahiciabid ( h?,o[lﬁdiﬁéllgﬂ ym xture was stirred at room
tenperature for about one hour ter conpletion, 20 the reaction m xture

was concent r at Masud8éd7r educed pressure and was di rectly pur| fied through

silicg gel colym ¢ Ebh‘éh§1h4§» e 4.@C 1.% elxzagle to obtain
e e o e i ot e SR 3 O 2
benzotri azi n- 34tkd: 48(1)7_but anoi ¢ aci d To a soI ution of prop-2-en-1-yl

oxo 1. 2, ;,CBLE’L&?@"EW %@g‘% %asbf@%‘%%ﬁﬁédne@%@ k331 n
acetonitrile ( n,;gl;rmz @¢ 269 (Gpmpgungin Omlr%@) and tetrakis

tri phenyl phospmagsemgllgadl um( 0) (0.035 g, 9 mmol) were added at room
tenperature. This was stirred at roomtenperature for about WO

2012/ 038942 PCT2-{@2¢'Nichpactinhengl-bybsuibany]]-4atemeothory#taxonhd, 3rhensetaazionder
reduced pressuB(éH){yﬂ])butanommurdc(Oaagaoendn@.dﬂé]d in ethyl acetate to renove
impurities. H/@gu% gﬁger was acidified with sodi um bi sul phate and the pure
title conmpound V&S é acted in ethyl acetate. Yield: 121 ng 5 M5 - 478. 49

(M 1) NVR (MeOD(34B8Mokda)inethoRybipHdnyl-ahyldaifanylt]}4-(Bmthdxy-Ubxod] 2,3= 8 Hz)

7.921x( 1H, t, Henz@tr&ziﬂz9(4H7 gﬁglltaﬁ(;-lblacfﬂ (cémpgurleﬁo 128H5 - 7.32 (8H m 4.52
(2H, t, J= 6.8 Hz), m, 3.35-3.25 (3H, n), 2.44 (1H, dd,

J= 6.8 Hz), 2. M@S(J‘}Qﬁ Gd J= 6.4 Hz). The fol | owi ng conpounds were prepar ed
using the above gy '@lﬂ?ﬁ)"gﬁ (RIPRGERNERY1)biphenyl-4-yl]sulfanyl } -4-(6-methoxy-4-oxo-
1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 129)

Mass: 550.12

25 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 130)

Mass: 476.22

2-[(3',4"-Dimethylbiphenyl-4-yl)sulfanyl]-4-(6-methoxy-4-oxo-1,2,3-benzotriazin-
3(4H)-yD)butanoic acid (Compound no. 131)

30 Mass: 476.22

4-(6-Methoxy-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4'-methylbiphenyl-4-
yDsulfanyl]butanoic acid (Compound no. 132)
Mass: 462.11

4-(6-Methoxy-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4'-(trifluoromethyl)
35 b1phenyl-4-yl]sulfanyl}butan01c acid (Compound no. 133)

Mass: 515.99



102- { [(4' -Chlorobi phenyl-4-yl)nmethyl] sul fanyl }

-4-(7-net hyl -4-o0xo0-1, 2, 3- benzotriazin-3(4H)-yl)butanoic acid (Conpound no.
157) Masswo24dB/0394M 1) 2- { [(4' - Chl orobi phenyl-4-yOrerhyhBzual/Hanyl |
-4-(7-nmet hoxy-4-oxo-1, 2,3- benzotriazin-3(4H)-yl)butanoic acid (Conpound
no. 158) 15Mass: 494.4 (M 1) 2- { [(4'-Chlorobiphenyl-4-yl)nethyl]sulfanyl
} -4-(6-fluoro-4-oxo-1,2, benzotriazin33(4H)-yl)butanoic acid (Conmpound no.
159) Mass: 482.45 (M 1) 2- {

[ (4" - Chl or obi ph§@EyEtdAbiphemst-thyl solfddyi]rds 8-methdd-d8oxoet, D3 tbedzatxiazin- 304 13)- -
20benzot ri azi nyljudddoiyAddtanghumdael B34)Conpound no. 160) Mass: 478.63 (M 1)
2- { [(4"-Chlorobi phenyl-4-yQret hyl]sul fanyll -4- '
[ 4-ox0-7-(tri fWéﬁ‘éﬁ%@ﬁyl )-1,2,3- benzotriazin-3(4H) -yl ] butanoic acid
N T AT g ool , g
benzotri azin-3 - ??T)“bétgzg’l }:;uac(lHd ?%WBOB?\ . q?%g) Mass: 500.24 (M1)
2-[ (4' - Chl or ob24{eyMethoxlypynatiGxyl )phényldsutfanyl }-42(83mbthplzdtoxp-€ 22,7 3( 41/ ) -

y1) but anoi ¢ acbehzéariped(dH)-yhbutdroi} addEsmpoddBan®I36ES - ve)

2-[ (4" -Chl orobj hqu%— 4- yOret hoxy] - 4- ( 1- oxopht hal azi n- 2( 1H) -yl ) but anoi ¢

aci d (Conpoundvid 8% Mass: 447.61 (ES -ve) WO

2012/ 038942PCT} }@2MelityI5ipRenk1-40/1 -4 BUnRAIRALAPEEINY 2; 3betlzd RV E H)-

-4- (8- di OXO-%%j@%@gﬁﬁgm%‘dﬁ%}f%w )butlg}goi c acid (Oorrpoungl}(n%? 229)

Mass: 446.28

2-[(4'-Chlorobiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-o0xo0-1,2,3-benzotriazin-3(4H)-
yl)butanoic acid (Compound no. 138)

Mass: 466.25

15 2-[(4'-Fluorobiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-oxo-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 139)

Mass: 450.42

2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfanyl}-4-(8-methyl-4-o0xo0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 140)

20 Mass: 464.39

2-[(3',4'-Difluorobiphenyl-4-yl)sul fanyl]-4-(8-methyl-4-0x0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 141)

Mass: 468.38

2-[(3',4'-Dimethoxybiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-ox0-1,2,3-benzotriazin-
25 3(4H)-yD)butanoic acid (Compound no. 142)

Mass: 492.40

2-[(3',4'-Dimethylbiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-oxo-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 143)

Mass: 460.55

30 4-(8-Methyl-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethyl)biphenyl-
4-yl]sulfanyl} butanoic acid (Compound no. 144)

Mass: 499.39

2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 145)

35 Mass: 515-96 (M+K)

4-(5-Chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-[(3'-fluoro-4'-methoxybiphenyl-
4-yl)sulfanyl|butanoic acid (Compound no. 146)



Mass: 464.53 (ES -ve) Emlple_| _Sesi.2- 2-1-4- 1 eth 1 sulfan 1 -4-

6-fl uor o- 4- oxo- 51, 2, 3-benzotri azi n-3(4H) - vpbut anoi ¢ aci d (Conpound no.
195) St epoln12@psdaddesi s of PCT/IB2011/054227
3-([2- (4" -chl or obi phenyl-4-yl)ethyllsul fanyl }di hydrofuran-2(311)- one

3-{[ 2- (4- Bronophenypet hyl ] sul f anyl }di hydr of uran-2(3H)-one (5 g, 16,6 nmol)
was di ssolved in /V,Ndinethylformam de, 50 nl), and potassium carbonate
(6.88 g, 49.8 10 mol ) was added to it.” To this m xture,

4- chl or obenzenghar.oni 1d.(5.18 g, 33.2 mol) and tetrakis

tri phenyl phosphifie 4%2%?3&%% (0) (1.9 g, 1.66 nml) were added to it. The
reacti on m xt udg7\@isoroerbast 1 2{3-BdiRbiria2ih0¥(4 f7py1)=2-[3 hiduors-4'-etinagbiphédyy- it

was cool ed to ag@RuFTPBLALSICRcidIdYaponad £6. 137yl extracted in ethyl acetate
(40 nmL) The organic I%er was segargg)ed and dr?ed under sodi um sul phate and

concentrat ed i Masgd98dd (Wddsure. 15 Purification of the crude compound was
g Mass: '355.18 (MrNa)

per for gred throggg;). IV XTBFRAIRL A fHeh| Gu8GY1) SRUUST- £ BHoSERLOghARD usi ng
20% et.yl acet gf F %%p"?‘ﬁ ac Q@f i&a%ﬁ%ﬁ‘gi

Step 2: SyntheSts met ny - QO -chl orobi phenyl - 4-ypet hyl ] sul fany1) - 4-
20 hydr oxybut aivtmss:e149.20 (MHl9 a sol ution of

3-{[2-(4"-chlo I, 1-4- t | f anyl | di hydraf uran- 2 -~ one (3.7 g,
0.011 rmol) i n5ﬁ§4 WE‘E%H%{XY P%‘%i)%}ﬁf Yﬁtqy{4“§i9aﬂgﬁm99?§?6‘%8%‘é§@@'445 9,
0.011 mol ) wa¥Dauaweic a¢iddeomppund 49ad4Q i rred at room tenperature for about
2 hourg. This neagtdsgmsv@shaken directly for next step w thout any work
up. 25To a solution of (2- PZ-(4' - chl or obi phew1-4-yDeth | ]sul fanyl1-4-
hydr oxybut anoy Bd6tFluare-4 -meghylopleenyl-drybisylfanyl I -(4-exarb 213y W@W@W’d%%@rt er
(15 nL: 4 nl) wsibbutduiddasiddCompourclnddh@x e (0. 936 g, 0.011 mmmol ), nethyl

i odide (2.15 . L) and stirred overni ght at room tenperature.
Thi s was extrgyagg 4%ﬁ%e]]t(g}y*l'bacet ate and washed with water and taken

directly for nex(3 4tBiflusiéBiphenypduyl)sil€ayijoh(4-0XB1,2,3-benzotriazin-3(4H)-

2012/ 088942PCThhBARAdi¢ 854 28dmPduridio. 368 28 (M 1) Step 3: Synthesis of
2-[2-(4-chlor oivl;j)aifphenyl - 4-4}/1) -et hyl sul fanyl] - 4- (6-fl uoro- 4- oxo4H benzo[d][1
, 2, 3] triazi n- 3Mesy- B2 ldci d methyl ester To a sol ution of

242- (4’ - chl or ook ﬁM&M&xﬁiﬁf&hylﬁi-F Liﬁfég @M@l@é&-hi driehyotini3#apaci d met hyl
t 0.4 g, 30 f 5n), t h I~ ph h
(eg. gr74(g, ogooglfé no fgghggcglgﬁ)ucé?o'%e%zo?r?gzi(none)(0. r2llg S,nyo. 80232 Irrgle)

wer e added at Mass: 448.31 (M+1)

20 2-[(4'-Fluorobiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3 (4 H)-
yDbutanoic acid (Compound no. 153)

Mass: 436.29 (M+1)

2-(Biphenyl-4-yl)sulfanyl-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid
(Compound no. 154)

25 Mass: 418.26(M+1)

2-[(2',3"-Difluorobiphenyl-4-yl)sulfanyl]-4-(4-ox0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 155)

Mass: 454.26 (M+1)

2-[(4'-tert-Butylbiphenyl-4-yl)sulfanyl]-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-
30 yl)butanoic acid (Compound no. 166)

Mass: 474.26 (M+1)

2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(4-ox0-1,2,3-benzotriazin-3(4 H)-yl)butanoic
acid (Compound no. 167)
Mass: 446.23 (M+1)

35 4-(4-Oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4"-(propan-2-yl)biphenyl-4-
yl]sulfanyl} butanoic acid (Compound no. 168)
Mass: 460.28 (M+1)



roomtenperature. At O0C, diisopropyl azodicarboxylate (0.332 nL, 0.0016
nol ) was added to it. This reaction mxture was stirred at roomtenperature
for aboutwoneidnssys2 After conpletion, the reaction m xt @ce/1Bzdl/eaazent rat ed
under reduced pressure and was 10 directly purified through a 60-120 mesh
size silica gel colum chromatograph u5| ng 15% et hyl acetate in hexane as
eluent to obtain the title conpound. Yi ¢l d: 330 ng Step 4: Synthesis of

2-1[ 2- (4-chl or obi pheny1-4-yl)ethyl ] sul fany1}-4-(6-fl uoro-4-o0x0l, 2, 3- benzotr
i azi n- 3(41/) - y{bxariel,e- banzqirlazsmﬁ(‘h‘l)syib-@tﬁ[ﬁr( uoromethyl)biphenyl-4-

242- (4' - chl or oyllsupfheylytutdnopd dcié (Gyrhpelrfdarwy 1§9)4- ( 6- f | uor o- 4- oxo- 4H benzo[ d]
[1,2,3]triazin:3- > i acid nethyl ester (0.3 g, 0.821 nmol) in
tetrahydrofurgl?ff‘%%ﬁgﬁgkm‘fer (3 m:1 m:1 L), lithium hydroxide (50 ng,
0.034 nol) was4-ided-192,3-befkotridain-S (4¥ASyI3LH{[4'qttifdoro@eotiiox Pbipherylur-e f or

about 2 hours. ylJdugfag ngiﬁaﬁ(ﬁ@.gélﬂ Kind'. 9@ di luted with ethyl acetate,
acidified with Iodl u}?n bi sul E‘mat e afglé then 20 ‘extracted in ethyl acetate.

Purification w@su4he2? Mz 1hm preparative TLC using 10% net hanol in

di chl or omet han n;g% P&!g&ime oﬁﬂzﬁfz d%?g
3,%59 (ML”Hz) ﬁ%ﬁﬁ‘gg}“ m%mp‘? (15 d J= 8.4 Hz) gsgong

(2H, d, J 8Ma);s44948 (2H, s) 2 86 - 2.66 (4H, m, 2.48 - 2.31 (2H m).
e on 10 GORRUDSS, VELE T EGRL SN, SaSN B9 R AR el

{[2-(4 - ChI orolﬂpb?{gh\flyuﬁul}fﬁﬁtl}hﬂ"a}@&ﬂ acigh(Gamppund nep] Bo- 4- oxo- 1, 2, 3-
benzotri azi n- 3{#4dd- 51gbgbut anoi c acid (Conpound no. 163) WO

2012/ 038942PCT/ 1B2011/ 054227 62 Mass: 514.27 (M1) o

2-{[2- (4" - Chl o?-0Wi-Methoxybiphgmdtdayl)ublanyliry(T3meth¢xy-froxpnl 12, 3-benastriazm-3.-
benzot ri azi n- 33@)yl)putaboic @l (Coapodnd imniyéund no. 164) Mass: 494.44 (M 1)
S52-{[£ (4" - Cnl ob| 9€§ y1l- 4-ypet hyl]sul fanyl}-4-(8-net hyl-4-oxo-1, 2, 3-
benzoti azi n- 3{ 41T ) ;]but anoi ¢ acid (Conpound no. 165) Mass: 494.37 (M1)
2-{[2- (4" - Chl o2-9@1-Phwry-d-hethpiphehyisay )aulfah) 1 - (BmetibRy-4-ckookd31, 2, 3-
benzot 1 azi n- 3bdiAriaibbs(s N9 ulbid aliHITBRMOMI . 1955) 10Mass: 494.29 (M 1)

Synthetic procedure for Sc
Mass: 480.34

4-(7-Methoxy-4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4-(1-methyl-1 H-pyrazol-4-
20 yDphenyl]sulfanyl } butanoic acid (Compound no. 176)

Mass: 452.19

2-[(3',4'-Dimethoxybiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 177)

Mass: 508.36

25 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo0-1,2,3-benzotriazin-3(4 H)-
yl)butanoic acid (Compound no. 178)

Mass: 476.19

2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 179)

30 Mass: 480.31

2-[(4'-Chlorobiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 180)

Mass: 482.18

2-[(3',4"-Dichlorobiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-
35 3(4H)-yl)butanoic acid (Compound no. 181)

Mass: 516.06



Exampl e 4: Synthesis of 4-(7-inethoy)Lw 1.2, 3-benzotriazin-3 4H - 1 -2- 4'-
trifluorometh 1 hi shen 1-4- sulfonl butanoic acid (Conpound no. 48) To a
sol uti on W0 2012/038942 PCT/IB2011/054227

4- (7- met hoxy- 4- oxo- 1, 2, 3-benzotriazin-3(4H)-yl1)-2-{[4" -(trifluoro

15net hyl ) bi phenyl1-4-yl]sul fanyl }butanoic acid (0.1 g, 0.00019 nol) in
chloroform (10 nL), netachl oroperbenzoisg acid (0.133 g, 0.00077 nol) was
added at about OC. This reaction mxture was stirred for about 1 hour. The

resul tant reachign~m xtur tr d i i ch t ; i.c |ayer
was dried wit hﬁ-égggﬁhréw%w?@?—yi)ﬁayﬁ%—k@sﬁ?-?a%‘,’%ﬁ?ﬂz‘é&% AP BLAR0ES § T
TLC and el ut ed®h(GTBBMEERGnSI Y di chi or omet hane to obtain the title 20
conpound. Vi el Bas 4080 LCVS: 548.09 (M+1)  NVR (DVSO d6, 400 MHz): 8 8.09
- 8.12 (2H, d, J= 12 Hz)., 7.84 - 7.99 (7H_ ), 7.58 -_7.59 (1H, = 4
oy, 7,40 - 7. 33A-ERloraPibheRy i hymetiprar - Alupto-o- R lin S apy
25s), 3.89 (1HyDbytanox add (Gompeynd nex3hdl e 5: Synthesis of 2-meth 1 sulfon 1
.-4- 4-o0x0-1 2 -Sszlgfggigfgt(m_ﬁ)zi n- 3(4H) - yCbut anoi ¢ aci d (Conpound no. 6)
To a solution o ' o
2-{[ (4" - chl or obil@h€hiorebiplenykdyhypkys4H(T-ahipig-4-Hxp4, B3 -benzoprigin-3(4H)-
benzotri azi n- 3ylddtancig dud 6Oahpoumdind. 218)02 g, 0.430 mmol ) in nethanol (2
m.), a solutiop, 30 on {(n,m nimym anount of water was added.
The reaction %r“gB\%g?‘éﬁ'fggéJrgi/@ﬁ%g%éggg}then extracted in ethyl
acet afe, washeg [@r-Chloetighe nd%lpyokga]eqmlouw ifludféinethyl)-1,2,3-benzotriazin-

O

2012/ 038942PCT§(£ QHbhRRdR 26 ofpeuRd #619) | ayer was dried over sodium
sul phate and concentrated to obtain title product. Yield: 40 ng Mass:

510.24 (M 1) MBRSOOBIBO d6, 400MHz): 8 8.14 (1H, d, J = 8 Hz), 7.88 (1H,

el [ U D By o S [

-4.64 (1H, m, 4. =4, :
m, 2.54 (3H, 3 .u%ﬂ?éc?% iR gde% ds were prepared by follow ng any of

t he abbve synt NMeks:d5400t es:

2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(5-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 216) '

Mass: 472.22

2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(6-methoxy-4-0xo0-1,2,3-benzotriazin-3(4H)-
20 yD)butanoic acid (Compound no. 217)

Mass: 466.24

2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(5-methyl-4-ox0-1,2,3-benzotriazin-3(4 H)-
yD)butanoic acid (Compound no. 218)

Mass: 450 (M+1)

25 (2R)-2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(6-fluoro-4-0x0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 219)

Mass: 454.21

(2R)-2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(7-chloro-4-0xo-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 220)

30 Mass: 472.16

(2R)-2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(6-methoxy-4-0x0-1,2,3-benzotriazin-
3(4H)-y)butanoic acid (Compound no. 221)

Mass: 466.31

(2R)-2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-
35 3(4H)-yl)butanoic acid (Compound no. 222)

Mass: 470.41 (ES —ve)



2-[ (3t - Met hoxybi phenyl-4-ypsul fonyl ] -4-(4-o0xo-1, 2, 3-benzotriazin-3 (41])-
10yl ) but anoi ¢ acid (Conpound no. 2) Mass: 480. 22

2-[ (3" - Flwonrotr3smet hoxybi phenyl-4-yl ) sul fonyl ] - 4- (6- nePoyIBZH082Y, 2, 3-
benzotri azin-3(4H)-yl)butanoic acid (Conpound no. 3) Mass: 512.19 152- {
[2-(4' - Chl orobi phenyl-4-ypet hyl ] sul fonyll-4-(4-o0xo0-1, 2, 3-benzotriazin-3(4H)
- yl)butanoic acid (Conmpound no. 4) Ma®d: 510.30 2- {

[ 2- (4' - Chl or obi phenyl-4-ypet hyl]sul fonyll -4-(6-fluoro-4-oxo-1,2, 3-
benzotri azi n- 334 }-Chiloyshipleemgl-4-ydeethd(x@pApGrohtbrod-oxo) 1,2 Nengotria2i8-314H)-M 1)
(4 oxo- 1, 2. 5 bengott avi s (410) 9l ) but anoi ¢ acid (Compound no. 7)

- 0XO- i azi n- -y ut anoi ¢ aci npound no.
Mass: 496. 32 Mai% AL

2-[(3', 4" - Difl AU RASHIYHend r-x@ﬁk}}% ]]4 %ﬁ@th@ssr-mb&oél DX Pedzokriayikenzot ri az

- 253(4 | VH 510.17 (M 1) 2-
I[?4' ghsl(olr_%b?/p%]e%)/?ﬁ%ﬁp?&lagﬁ(( ony 4f) >s ( ) t

[ 4- oxo- 7- (trlfMaSﬂ’éﬁéﬁh&ES-—m)Z 3 benzotri azi n- 3(4H)-y|]butanoic acid

Co d 64 2
204%) gij R/bt E; | O%%g%fﬁi gﬁ Q%(E% A Qe dipxg-251-1,3-benzoxazin-3(4H)-
[4'-(trifluor l?% do‘? fonyl | but anoi ¢ acid (Conpound no.

10) Mass: 532. MGss: 452.19
2-[(3 ,4" -Dichl or%blghenyl 4-ypsul fonyl ] 0XO- 3- benzotrl az
i<C

i n3( 449 - y1) but@& (AcForobinhsl iy Xy ]fl@l @Whﬁ@laz@:’%( W%Q%@‘c acid
(Compound no. 226)

Mass: 435.25
Path B:

Example 2: Synthesis of 2-{[(4'-chlorobiphenyl-4-y])methyl]sulfanyl}-4-(4-0x0-1.2,3-
15  benzotriazin-3(4H)-yl)butanoic acid (Compound no. 156)

Step 1: Synthesis of 3-{[(4'-chlorobiphenyl-4-yl)methyl]sulfanyl}dihydrofuran—2(3H)-

one

To a solution of 3-[(4-bromobenzyl)sulfanyl]dihydrofuran-2(3 H)-one (1.5 g,

0.00522 mmol) in N, N-dimethylformamide (26 mL), potassium carbonate (2.16 g, 0.0156

20  mol) was added. To this mixture, 4-chlorobenzeneboronic acid (1.63 g, 1.0104 mol) and
tetrakis triphenylphosphine palladium (0) (0.6 g, 0.522 mmol) were added. The resulting
solution was heated at about 110°C for about 6 hours. Further, the reaction mixture was
cooled to room temperature by added water and extracted twice in ethyl acetate (40 mL).
The organic layer was separated and dried under sodium sulphate and concentrated in

25  reduced pressure. Purification of the crude compound was performed through 60-120
mesh size silica gel column chromatograph with 20% ethyl acetate-hexane to obtain the

title compound. (Yield: 2.1g)

Step 2: Synthesis of (2-{[(4'-chlorobiphenyl-4-yl)methyl]sulfanyl}-4-hydroxy
butanoyl)sodium

30 To a solution of 3-{[(4'-chlorobiphenyl-4-yl)methyl] sulfanyl}dihydroﬁﬁan—2(3H)-
one (2 g, 0.00628 mol) in N, N’-dimethylformamide:water (15 mL:4 mL) was added
sodium hydroxide (0.327 g, 0.00817 mol) at 0°C. The reaction mixture was stirred at
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2-[ (4" - Met hoxy- 3' - met hyl bi phenyl1- 4-ypsul fonyl ] - 4-(6- net hyl - 4- oxo-1, 2, 3-
benzot ri axOreR(0s89p - y1) but anoi ¢ acid (Conpound no. 12) WazaB206808342%7
2-[(3",4" -Difluorobi phenyl-4-ypsul fonyl]-4-(6-net hyl - 4-oxo-1, 2, 3-benzotri az
I n53(411) -yl ) butanoi c acid (Conpound no. 13) Mss: 500. 15

2-[(T-Fl uoro-4'-net hyl bi phenyl-4-yGsul gnyl] -4-(6-net hyl-4-oxo-1, 2, 3-
benzotriazin-3(411)-y1l)butanoic acid (Conpound no. 14) l\/ass 496 19

L AU B oy T 2t g1

2-1(4" - Ch‘tvmﬁmlagp%ykluﬁ}-yl )sul fonyl]-4-(6-net hyI 4 oxo- 1,2, 3-benzotriazin-3
(411)- yl)butanolic acid (Conpound no. 16) 15Mass: 498.12

2 U e S ot Ry oraDech R bhrply a TRhOUV I BYREED e fydtoRPBERAC 221 n- 3(4

2-[ (4" - Meadadallydi gsteeny 1- 4- ypsul f onyl ] - 4- (6- net hyl - 4- oxo- 1, 2, 3-benzotri azi n-
203(41J) -yl )butanoic acid (Conpound no. 18) Mass: 494. 24

2-[ (4'5 FI uor 0-'BS a salitio @ﬁ@h{qw-lhl%rdtﬁﬂi&lifmyl)}neﬁryﬂ]@ulﬁmiyh}yh Hdexe- 1, 2, 3-
benzotri azin- 3&)411) y1) but anoi ¢ acid &W npound no 9) Mass: 496. 21 252- {

[ 4- (6- I\/bt POcVR (3 2y 9- PRI dy Vs lmﬁth)llfpﬂ(f\@méﬂé’ow&teQ (13 mlAzpk} i azin-
3(4H) - y1) ud 2304 Sodtin BidaHUIRAUBS4 B, 008073A3H; 1848 %0wn-6b.166 ¢, 0.628

mmol) and allyl bromide (0.815 mL, 0.00943 mol) and stirred overnight at room
temperature. This was extracted in ethyl acetate and washed with water and taken directly

10 for next step without purification.
Yield: 1.2 g
MS -375.41 (M-1)

Step 4: Synthesis of prop-2-en-1-yl-2-{[(4'-chlorobiphenyl-4-yl)methyl]sulfanyl}-4-
(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate

15 To a solution of 2-(4'-chloro-biphenyl-4-ylmethylsulfanyl)-4-hydroxy-butyric acid
allyl ester (0.216 g, 0.574 mmol) in tetrahydrofuran (5 mL), triphenyl phosphine (0.301 g,
0.0011 mol) and benzotriazinone ( 0.101 g, 0.689 mmol) were added at room temperature.
At ~0°C, diisopropyl azodicarboxylate (0.174 mL, 0.00088 mol) was added to it. This
reaction mixture was stirred at room temperature for about one hour. After completion,

20  the reaction mixture was concentrated under reduced pressure and was directly purified
through silica gel column chromatograph with 10% ethyl acetate in hexane to obtain the

title compound.

Yield: 110 mg

Step 5: Synthesis of 2-{[(4'-chlorobiphenyl-4-yl)methyl]sulfanyl}-4-(4-0x0-1,2,3-
25  benzotriazin-3(4H)-yl)butanoic acid
To a solution of prop-2-en-1-yl 2-{[(4'-chlorobiphenyl-4-yl)methyl]sulfanyl}-4-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate (0.17 g, 0.309 mmol) in acetonitrile (2 mL),
morpholine (0.269 mL, 3.09 mmol) and tetrakis triphenylphosphine palladium(0) (0.035 g,

9 mmol) were added at room temperature. This was stirred at room temperature for about



2- { [2-(3'-Fluoro-4'-nmethoxybi phenyl-4-ypethyl]sul fonyll -4-(4-o0xo0-1, 2, 3-
benzotri azi n- 3(4H) -yl ) butanoi ¢ acid (Conpound no. 35) 30Mass: 395.61

(M 130, fwagmenBswon) 24{2- [4-(1-Methyl-1H pyrazol - 4- ypphBrpifpsserhyl )

sul fonyl) - 4- (4-oxo0-1, 2, 3- benzotriazin-3(4H) -yl )butanoic acid (Conpound no.
36) Mass: 480. 29

4- (7- Met hyl - 4- oxo-1, 2, 3-benzotri azi n- 3(52H) -yl)-2-{[4"-(trifluoronethoxy)
35bi phenyl - 4-yl ] sul fonyl | but anoi ¢ acid (Conmpound no. 39) Mass: 547.99 WO
2012/ 0389axHEpL.1 Agetonitnls A rerggved under reduced pressure; the compound was extracted

4- (6- Met hoxyr- 4- 0x0o- - Liazi n-3(411) -y - 204 Lt L

bi E) henyl - 121)%9?)1[} & u%igtg #))/ Fe}ngou\z[%gﬁ%)fﬁ%ﬁ%sg iz‘%&]lteﬁé‘?r%x%fn%a%ag .ldlﬁ%ffwwétsséé:h%gg §L8€i?att@ )
4- ('7- Met handythd popeaitlk, cdmpoliedwas exteattod-in ethlLiceyakd.- 2- { [4' -
5(trifluoromethoxy)bi phenyl-4-yl]sulfonyl }butanoic acid (Conpound no. 41)

Mass: 563yRid: 121 mg , o

2-[ (4" -tert-Butyl bi phenyl-4-ypsul fonyl]-4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)-
y1) butgnoj g ggiz)gjﬁ und no. 42) Mass: 506. 12 :
102-[ (4' - Ethyl bi'pheny1- 4-yGsul f onyl ] - 4- (4- oxo0-1, 2, 3-benzotri azi n-3(411) -y1)

but anoi ¢ ggj . Sy . = =

- (a- oxo- S QUERIRANTRE, o SN0, B2 (o SR ORN N 14

yl ] sul f ong8}Hmy; ANl (HBGj.0=8 85d 7130 .(8K4h) 43VHSH; t, #92%.9 #z), 3.93 - 3.84

4- (4-0xo0-1, 2, 3-benzotri azin-3 41]%31) - Z-g 4' -(trifluoronet ox)y) bi phenyl- 4-

yl 1 sul f ontAH. ek Ad613:2 %3 346l dldd = 68 Yz), 2.14 (1H, dd, J = 6.4 Hz).
The following compounds were prepared using the above synthetic procedure:

10 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl } -4-(7-methyl-4-oxo-1,2,3-

benzotriazin-3(4H)-yl)butanoic acid (Compound no. 157)
Mass: 478.49 (M-1)

2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl } -4-(7-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 158)

15 Mass: 494.4 (M-1)

2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl } -4-(6-fluoro-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 159) '

Mass: 482.45 (M-1)

2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl } -4-(8-methyl-4-oxo0-1,2,3-
20 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 160)

Mass: 478.63 (M-1)

2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl }-4-[4-0x0-7-(trifluoromethyl)-1,2,3-
benzotriazin-3(4H)-yl]butanoic acid (Compound no. 161)

Mass: 532.47 (M-1)

25 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl }-4-(5-chloro-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 162)

Mass: 500.24 (M-1)

2-[(4'-Chlorobiphenyl-4-yl)methoxy]-4-(4-oxo0-1,2,3-benzotriazin-3(4H)-
yD)butanoic acid (Compound no. 227)

30 Mass: 448.55 (ES —ve)

2-[(4'-Chlorobiphenyl-4-yl)methoxy]-4-(1-oxophthalazin-2(1H)-yl)butanoic acid
(Compound no. 228)

Mass: 447.61 (ES —ve)



Mass: 533.95 4-(7-Methoxy-4-o0xo-1, 2, 3-benzotriazin-3(411)-yl1)-2- { [4' -
20(trifl uoronet hyDbi phenyl-4-yl]sul fonyl }butanoic acid (Conpound no. 48)
Mass: 548¥02012/038942 PCT/IB2011/054227

2-[ (4" - Met hoxybi phenyl- 4-ypsul fonyl ] - 4- ( 7- met hoxy- 4- oxo- 1, 2, 3- benzotri azi n3
(411)-yl) butanoic acid (Conmpound no. 49) Mass: 510.24

252-[ (31- Fl uoro-4' - net hyl bi pheny1- 4- yp@gl fonyl]-4-(7-nmet hoxy-4-oxo-1, 2, 3-
benzotri azin-3(411) - y1) but anoi ¢ acid (Conpound no. 50) Mss: 512.21

2-[(3,4" -Di XY i y sul.fo 4- 0X0

benzotri azi nmésgg ())(ﬁ %bﬂﬁ‘ﬁﬁﬂo"r gB’é‘E'ThG %k%géﬁfa‘ %q%¥6@8% }(‘@QO 29

2-[ (4" - Et hy| biyphatspeicscid (Compoynd 7 met hoxy- 4- oxo- 1, 2, 3-benzotri azi n-3
(411)- yl)but %gcscétgﬁpg;j( ound no 56) Mass: 508.13

2-[ (4" -Cnl orobl neny 4 ysu fonyl] 4 7- met hox -4 0X0- 1, 2, 3-benzotri azi n3(
411) -yl ) & g 3 e 2 &2 ; avl)e fanyARy4-(6-fluoro-4-oxo-

30[1(2?39384‘%5%{1—% Sjsims . : xy 4- oxo-1, 2, 3-benzotria
2105 FYed: éi‘“ﬁﬁéﬁﬁfé,&zp&Eﬁm%Bé’wl%i@ﬁf”mu@nx@%@ofxrma@fﬂz 2

Sbenzotriggl n-3(4H) -yl ) butanoi ¢ aci d (Conpound no. 59) Mass: 528. 08
2-[(3",4" -Difluorobi phenyl-4-yGsul fonyl]-4-(6-met hoxy-4-oxo-1, 2, 3-benzotria

zi n3(4H) -yl ) bui 8nQu % A PnéFHRBIYRA £R91 ) dfXirofuran-2(3 H)-one (5 g, 16.6 mmol)
was dissolved in N, N-dimethylformamide (50 mL), and potassium carbonate (6.88 g, 49.8

10  mmol) was added to it. To this mixture, 4-chlorobenzeneboronic acid (5.18 g, 33.2 mmol)
and tetrakis triphenylphosphine palladium (0) (1.9 g, 1.66 mmol) were added to it. The
reaction mixture was heated at about 110°C for ~ 6 hours. Subsequently, it was cooled to
room temperature, added water and éxtracted in ethyl acetate (40 mL). The organic layer
was separated and dried under sodium sulphate and concentrated in reduced pressure.

15  Purification of the crude compound was performed through 60-120 mesh size silica gel

column chromatograph using 20% ethyl acetate-hexane as eluent.
Yield: 2.1g
Mass: 355.18 (M+Na)
Step 2: Synthesis of methyl 2-{[2-(4'-chlorobiphenyl-4-yl)ethyl|sulfanyl}-4-
20  hydroxybutanoate
To a solution of 3-{[2-(4'-chlorobiphenyl-4-yl)ethyl]sulfanyl}dihydrofuran-2(3 H)-
one (3.7 g, 0.011 mmol) in methanol:water (40 mL:5 mL), sodium hydroxide (0.445 g,

0.011 mmol) was added at 0°C. This was stirred at room temperature for about 2 hours.

This reaction was taken directly for next step without any work up.

25 To a solution of (2-{[2-(4'-chlorobiphenyl-4-yl)ethyl|sulfanyl }-4-
hydroxybutanoyl)sodium (3.7 g, 0.011 mmol) in N, N-Dimethylformamide:water (15 mL:4
mL) was added sodium bicarbonate (0.936 g, 0.011 mmol), methyl iodide (2.15 mL,
0.0334 mmol) and stirred overnight at room temperature. This was extracted in ethyl

acetate and washed with water and taken directly for next step without purification.

30  Yield: 1.3 g (crude).



Mass: 516. 06

102-[ (3" - Fl uoro-4'-nethyl bi phenyl-4-ypsul fonyl]-4-(6-net hoxy-4-oxo-1, 2, 3-
benzot ri axOreR(0dsd2y 1) but anoi ¢ aci d (Conmpound no. 61) MrEI/IBHAPONG27

2-[ (4" -Fluoro-3'-net hyl bi phenyl-4-ypsul fonyl]-4-(6-net hoxy-4-oxo-1, 2, 3-
benzotr|a2|n 3(4H)-y1) butanoic acid (Cbnpound no. 62) 15Mass: 512.16
2-[(3",4"-D chlorobi phenyl-4- yCBulfony]i 4- ( 6- met hoxy- 4- oxo- 1, 2, 3-benzotri a
zin3(4FD yl ) butanoic acid (Conmpound no. 63) Mass: 548. 10

2-[ (3" - FI Mér 66228 (et Hoxybi pheny1- 4-yl ) sul f onyl ] - 4- ( 6- met hoxy- 4- oxo- 1, 2, 3-
20benzotriazin-3(4H) -yl )butanoic acid (Conpound no. 64) Mss: 528.21 2- {

[ 4' - Chl or $tep'3: Synﬂfebis(blfQF[E-t(h‘)ll:lilbi‘(phﬁih)éﬁym-yl)]ﬁh&lﬁlﬂmﬂy]] -4-(6-fluoro-4-oxo-

-4-(6-nmet hoxy-4-0 3-benzotriazin-3(4H) -yl ) butanoi c acid (Conpound no.
65) Mass: 4g@ngg[d][1 2 3]tr1azm-3-yl) butyric aci methyl ester

252-[(4' - Et hyl bi pheny1- 4- psulfon 1] - 4- (6- et hoxy- 4- oxo-1, 2, 3- benzotri azi n-
3(41: 0- yI )butEﬁélS@m&@m gf @uﬁmmlmo hes@y4-yhsthyl gbfanyli-4- hydroxy-butyrlc

2 03 8. o B LGS b YOS A St B iR phodabenaot 2

4- (6- NE‘t h@§44z, 0200219 &&)ﬁﬂr&ﬂﬁdm@hmﬁ&ﬁmmmeg[(@OO}ﬂath)Istrepﬁmiedht 4-y1)
sul fonyl ] but anoi ¢ aci dﬁé npound no.
2-[ (4' - ChIOSHbISMIPRE#HFS- 9?%41159@99}/1]azadle@bﬁﬂlhf&@ﬁﬁ 5510010026311%)ew2%t ri azin3

53 4H) -1 ADUY 3001 GpAGLEL LCONROND Rl Biredd B TompehdtuftFor Mut one hour.

After completion, the reaction mixture was concentrated under reduced pressure and was
10  directly purified through a 60-120 mesh size silica gel column chromatograph using 15%

ethyl acetate in hexane as eluent to obtain the title compound.
Yield: 330 mg

Step 4: Synthesis of 2-{[2-(4'-chlorobiphenyl-4-yl)ethyl]sulfanyl}-4-(6-fluoro-4-oxo-
1,2,3-benzotriazin-3(4 H)-yl)butanoic acid

15 In a solution of 2-[2-(4'-chloro-biphenyl-4-yl)-ethylsul fanyl]-4-(6-fluoro-4-oxo-
4H-benzo[d][1,2,3]triazin-3-yl)-butyric acid methyl ester (0.3 g, 0.821 mmol) in
tetrahydrofuran:methanol:water (3 mL:1 mL:1 mL), lithium hydroxide (50 mg, 0.034 mol)
was added at ~ 0°C. This was stirred at room temperature for about 2 hours. The crude
reaction mixture was diluted with ethyl acetate, acidified with sodium bisulphate and then

20  extracted in ethyl acetate. Purification was done in 2 mm preparative TLC using 10%

methanol in dichloromethane as eluent to obtain the title compound.
Yield: 122 mg
LCMS: 496.3 (M-1)

NMR (DMSO-ds, 400 MHz): § 7.9 (1H, d, J = 8.4 Hz), 7.654 (2H, d, J = 8.4 Hz), 7.560
25 (2H,d,J =8 Hz), 7.481 (2H, d, J = 8.4 Hz), 7.303 (2H, d, J= 8 Hz), 4.47 (2H, s), 2.86 -
2.66 (4H, m), 2.48 - 2.31 (2H, m).

The following compounds were prepared by following the above synthetic route:

2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfanyl}-4-(7-chloro-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 163)



67 4-(6-Methoxy-4-oxo0-1, 2, 3-benzotriazin-3(4H)-yl)-2-{[4" -
(trifluoronethyl)biphenyl-4-yl]sulfonyll butanoic acid (Conpound no. 70)
Mass: 548W102012/038942 PCT/IB2011/054227

2-[ (4" - Met hoxybi pheny1-4-ypsul fonyl ] - 4- (6- net hoxy- 4- oxo-1, 2, 3-benzotri azi n5
3(411) -yl ) butanoi ¢ acid (Conpound no. 71) Mass: 510.23

2-[ (4" - Fluorobi phenyl-4-yl)sul fonyl]-4;{8-nethyl -4-oxo0-1, 2, 3-benzotriazin-3
(4H) - yl)butanoic acid (Conmpound no. 8 Mass: 482. 2

102-[ (3" -Fluorqg-4'- | bi phenyl- 4-yl | fonyl ] - 4- (8- net hyl - 4- oxo- 1, 2, 3-
benzgg ri azi ﬂ j\?mi}ﬁ%@ghg. c )altci d )(/Céfr;oundyn]o. 98) Ivass?/ 496.)?(>

2-[ (4" -Fl L bﬁ)ﬁ}@ A 14 &7 i =142 89xo0-1, 2, 3-
be%go:tri agfaoiﬁ%ﬁgﬂggﬁw?ﬁéﬁﬁﬁj élﬁﬁﬁyl}lﬁ%gﬁ% ) 1f)%({lk\)/lals’s’:XZ%. 3 _
2-[(3", 4" -Di net hyl bi phenyl-4-ypsul fonyl ] - 4- (8- net hyl - 4- oxo- 1, 2, 3-benzotri az
i n3(4H) - y1) butMassi 49444 M<1Conpound no. 93) Mass: 492.45

2- (4%- Et hyl bi ‘ t - .13y benzotri azin-3
4+ oyl ) but R ssCHigH A BRheasnyEeTh il g8t £ genzot rf Azt oS
2-1(4' - Met hyl g)leﬂ?logﬂﬁl-l' ( %#ﬂ?ﬁ 7eig, -%‘Pﬁ)‘f‘f"— xo- 1, 2, 3-benzot ri azi n-3
(4H) - yl)but arvass: 484.37 (@anppound no. 97) Mass: 478.46 252-

benzot 1 azi - SCUAC T pRbidmE ke ety Bl - omede) heesli o 43~

2-[ (4' - Met hoxyisnptEagin-3podihutaneys qeidGomprindaryl %) oxo- 1, 2, 3- benzot ri azi n3
(4H) -1p1) but an%gssa@@zg(&‘qqgound no. 197)

Synthetic procedure for Scheme Il
Example 4: Synthesis of 4-(7-methoxy-4-ox0-1,2.3-benzotriazin-3(4H)-y1)-2-{[4'-

(trifluoromethyl)biphenyl-4-yl]sulfonyl } butanoic acid (Compound no. 48)

To a solution of 4-(7-methoxy-4-ox0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4'-(trifluoro
15 methyl)biphenyl-4-yl]sulfanyl }butanoic acid (0.1 g, 0.00019 mol) in chloroform (10 mL),
metachloroperbenzoic acid (0.133 g, 0.00077 mol) was added at about 0°C. This reaction
mixture was stirred for about 1 hour. The resultant reaction mixture was extracted in
dichloromethane, organic layer was dried with sodium sulphate and concentrated, purified
by preperative TLC and eluted in 10% methanol/dichloromethane to obtain the title

20  compound.
Yield: 0.030g
LCMS: 548.09 (M+1)

NMR (DMSO-ds, 400 MHz): 5 8.09 - 8.12 (2H, d, J = 12 Hz), 7.84 - 7.99 (7H, m), 7.58 -
7.59 (1H, d, J= 4 Hz), 7.40 - 7.43 (1H, d, J = 4 Hz), 4.41 - 4.45 (2H, m), 3.95 - 3.98 3H,
25 s),3.89 (1H, m), 2.36 (2H, m).

Example 5: Synthesis of 2-{[(4'-chlorobiphenyl-4-ylYmethyl]sulfonyl}-4-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 6)

To a solution of 2-{[(4'-chlorobiphenyl-4-yl)methyl]sulfanyl }-4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (0.02 g, 0.430 mmol) in methanol (2 mL), a solution

30 of oxone (0.1 g) in minimum amount of water was added. The reaction mixture was

stirred overnight and then extracted in ethyl acetate, washed with water and brine solution.



30Mass: 524.15 (M 1)

4- (7- Met hoxy- 4- oxo-1, 2, 3-benzotri azin-3(41])-yl1l)-2-{[4-(1-nmethyl-1H pyrazol
-4- yl) phwoybizasdsanyl } but anoi ¢ aci d (Conmpound no. 199) Pm4B20152&280 (M 1)
68 Synthetic procedure for Schene Il Exanple 6 (when Ris Br): Synthesis
of 2-(4-Brono-ohenyl net hanesul f ony1l) - 4- (4- oxo4H benzol 2 3 tri in-3- 1
-btLO o0 acid(Internedi ate of Conpound R8. 11.) 5 Step 1: Synthesis of ethyl
[ (4-bromobenzypsul fonyl ] acetate To a solution of ethyl

[ (4- br onpblenergprialaysnyied ded exes s¢diury, sulphatt z8d gongenirated it hgtémdﬁ@tmadw,t-

m chl or op?[eli)(g%oi c acid (8.95 g, 0.0519 nol) was added at about OC and was
stirred a ro'omr?%rrperature for about 2 hours. The reaction m xture was

t hen ext%eglg@‘g&g{%oromt hane-wat er and the organic | ayer was washed
W th sat ed't m bi car bonat e sol uti on. The crude conpound was then

purified in a 60-120 nesh size si col um chr omat ogrig)h and pure

| i |
Litle combiPYSO-gnaaoMER) 8 5 0hbihy - He) 4188 (1B Bhd. OV 2tk m g NE:
321.2 ; i f
3 (4 B S8 A0 GHEE 7SI SOREE ol 978 4,64 (1 m). 459, 4.43 21, m), 431 -
triazin- 3491 2Muny DI -aC5 I, hy), 2 SE(BH, s).

(4- Brono- phenyl nmet hanesul fonyl) -acetic acid ethyl ester (0.250 g, 0.778

mol ), benzot r Thzfollewen JRRASTIWER réhadddi’bfollBwiitanyflhe FUvaSPtHEC
carbonate (0.322 g, 2 gdni%ol) and trg%abut}gl ammoni um i odi de (72 ng, 0.194

nmol ) wer efoUERen together in 1V, N 20 di nethyl formanmide (5 nL) and heated
overni ght at about 80C. The crude reaction m xture was then extracted in
et hyl acet at e 2h@'-Ieethoegbipheylwaydsulfany | 8¢ @ reexoslh? dtheonotriazinydédpur i fi ed i n
60- 12I® mesh si gghwardoicacid)@Compdumdmochy omat ograph to obtain the pure title
compound in 20¥% et_ggb cetate hexane. Yield: 214 ng 25 M5 494.24 (M1)
Synt hetic procl(\-f%ﬁﬁ“ 4t Scheme |11 Exanple 7 (when R_is NO): Synthesis

of propyl 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-o0xo0-1,2,3-
21(4-ni trOphe”NérDz@&'ﬂaEﬁ“XﬁH)—ﬂrt)&?Lt;aRé‘iQ cia(lb ge&&fﬁd.@;' n-3(4H) -v1)butanoate
no . p 1:

(I'nternmedi ate of Conpoun . Ste ynt hesi S of et hyl
[ (4- ni trophenyMasu5idA9| ] acetate

15 2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfonyl }-4-(4-o0x0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 4)

Mass: 510.30

2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfonyl}-4-(6-fluoro-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 5)

20 Mass: 528.11 (M-1)

2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfonyl}-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 7)

Mass: 496.32 (M-1)

2-[(3",4'-Difluorobiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-oxo-1,2,3-benzotriazin-
25 3(4H)-yl)butanoic acid (Compound no. 8)

Mass: 510.17 (M-1)

2-{[(4'-Chlorobiphenyl-4-yl)methyl]sul fonyl}-4-[4-0x0-7-(trifluoromethyl)-1,2,3-
benzotriazin-3(4H)-yl]butanoic acid (Compound no. 9)

Mass: 564.29 (M-1)

30 4-(6-Methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2- {[4'-(trifluoromethyl)biphenyl-
4-yl]sulfonyl } butanoic acid (Compound no. 10)

Mass: 532.16

2-[(3',4'-Dichlorobiphenyl-4-yl)sul fonyl]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 11)

35 Mass: 533.90/532.09



WO 2012/ 038942PCT/ 1B2011/ 054227 69 To a sol ution of ethyl

[ (4-nitrophenyl)sul fanyl Jacetate (6.5 g, 0.0269 nol) in chloroform (70 nlL)
at about WQ,20reA13894¢hl or oper benzoic acid (18 g, 0.107 nolPLTABRX1H0®RZY and
this reaction mxture was stirred for about 1 hour. The reaction was
quenched by sodium neta bisul phite solution. The crude title conpound was
extracted in 5 dichloronethane, dried yjsth sodi um sul phate and

concentr at ed, purl f| ed by preperative LC eluted in 10%

et hanol / di chi 05 e nt he

of ethyl 2- [(4 o gﬁé%“%ef’f%‘ i‘%’l FRusd (4%;)\%%12%?%? < T
3(411) -yl ) but aRS%P {5 B 'be (rompp 1£hphenyl ) sul f onyl ] acet at e
(0.5 g, 0.0018Mmued:)s08n2di net hyl formam de (5 nlL) under argon at nosphere,

t assi b 0, 745 0054 ol ttbtl di.de (TBAI
(0. 065, 0. 0 0081 kBT Hepbislssl Vs ROHL-Ll Gy Bl as 10 6O 3Rzt 0027

nmol ) were added(4Hitdbuaeiciasid Gomnered ne Was stirred for about 4 hours at
about 50C. Thepg Tg ggnpound was extracted in ethyl acetate, dried the
organic layer wth sodium sul phate and concentrated and purified by silica
gel col um wi t B[ brong-H'-methytoi ghenphdrybsulfonyta{Gamethg1-#Hidxbel ,2.3npound.
Yield: 0.65 g bé&ivBtriadih/3(@H)yMbiandio aGdCbaipbandnwddyiure for Schene |V

EnLi le 8: Syng/g]gs_i4 ﬁ@ ethyl 2- 4- inol-4- 4-manto-1 2 3-benzotriazin-
3(4H) -yl ) but an ?p ernedi at e of Conpound no. 53) Step 1: Synthesis of
et hylo [ (4- am pgphenordtiphengyyl)B6IESB1)e4-(6-methyl-418koal 38l Behi@tHagih-3(4 H)-

4-am not hi ogl ysObitenAChdd ( @ém?éuddrhom?ﬁ yanol (200 ni), sul furic 25 acid (10
m.) was added af roomtenperature, then reaction m xture was heated to -70C

for about 12 hdlass 48230 2012/ 038942PCT/ 1B2011/ 054227 70 Then sol vent was
evaporated. Pu Ir o C r / using
20% et hyl acet gﬁ? %ﬁdr%ipﬂ%@l QE}’T ?ﬁ;;h (8%&@%‘3@% egﬁﬁ Hngg%r 0 %?vai el d:
37 g LOVB (mf zJV°4 °mP°‘m

15 Mass: 498 12

2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-
yD)butanoic acid (Compound no. 17)

Mass: 492.20

2-[(4'-Methoxybiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-
20 3(4H)-yl)butanoic acid (Compound no. 18)

Mass: 494.24

2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-oxo0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 19)

Mass: 496.21

25 2-{[4-(6-Methoxypyridin-3-yl)benzyl]sulfonyl}-4-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 20)

Mass: 493.7 (M-1)

2-{[2-(3'-Fluoro-4'-methoxybiphenyl-4-yl)ethyl]sulfonyl } -4-(4-0x0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 35)

30 Mass: 395.61 (M-130, fragmentation)

2-({2-[4-(1-Methyl-1 H-pyrazol-4-yl)phenyl]ethyl} sulfonyl)-4-(4-o0x0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 36)

Mass: 480.29

4-(7-Methyl-4-ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethoxy)
35 biphenyl-4-yl]sulfonyl} butanoic acid (Compound no. 39)

Mass: 547.99



5 Step 2: Synthesis of nethyl

({4-[(tert-butoxycarbonyl)am no] phenyl } sul fanyl ) acetate To a solution
of met hylwparzassaephenyl ) sul fanyl Jacetate (31 g, 0. 157 PaolIB2011054227

di chl oronet hane (250 nlL) at roomtenperature, di-tert-butyl dicarbonate
(100 nL, 0.472 nol) and triethylamne (26 nL, 0.188 nol) were added. Then
the reaction mxture was stirred for a®ut 6 hours at roomtenperature.
After that, the reaction m xture was 10 extracted in di chl oronmet hane while
washi ng wi t h wii{@Metl@xyahorodl P benratiazil-3 @) ot)-2-4 [4'-€di floommethdxydr ous

sodi um sul phat kiphcitybd-ytlzelfemil yaninoiascid @papainddoud@er reduced pressure and
purification V\@% dggg 2n silica gel colum chronmat ography using 30% et hyl
acet at e: hexane 48> eht to get the desired title product. Yield: 56 g 15
LCVS (M z2): 298(7-REethd¥yld-ob-2 2, Bbernbiti2 853 @ Oy 12l Py

({44(tert - but opyfasBRARMNRRPTbHeRNCAY]HR Rl O BYah&ie QbR (€ ompound 48 4@2 sol ution
of nmethyl ({44(tert-butoxycarbonybam no| phenyl}sulfanyl)acetate (56 g,

0.170 nol) in Mas563.8Ym (400 ni), mchloroperbenzoic acid (88 g, 0.150
mol ) was added, gl [ OPR), n?'fe-h!-r rs1t11 &g‘g’-f—if't'c)%cﬁ"f t%ia-tﬁéﬁkroﬁi%%@?gf red for

about 3 hours -§(tu1é[1e.cs§c , aqueous | uti on of
sodi um bi car bo P AUETY T A Vact i on mxture then extracted with
di chl or onet hanelasssgénc | ayer was dried over anhydrous sodi um sul phat e.

Then sol vent porated to get the desired title prod ield..42 g
Levs G 2) 322?%%{ 1‘2‘3’%\%‘6"%’:”'%5%‘%i%é'bfm@é‘i‘%'y&%)'y Jbutanoic

2- ({4-[ (tert - BRASKIBPBBENI0) 43 no] phenyi } sul fony1) - 4- (4-

0x0- 1, 2, 3- benzpitd.agg ho3(4H) - y1) but anoat e -WO 2012/ 038942PCT/ 1B2011/ 054227
71 benzotriazinone ethyl bromde (12.7 g, 0.050 nol), tetrabutylanrnoni um
i odi de (nBu4N ¥-(4-9x08!,43-tengg8dazini3(4Ad)-Ref[4's@rapanay Pipkangl-¢413. 8 g, 0. 100
mol ) wer e addey]subfonylhbutandie aciddCompound nd. ddp was heated up to 50C for
about hours.wﬁ%ﬁtﬁg tg?at, sol vent was evaporated and reaction m xture was
extracted in e ' % ate while washing with water, 5 organic |ayer was

col l ected and 4i{4-©%kooNER-LRAPAMHLAHS 1 m'L(lgm«ﬁl SomSAbXPipheas-£vapor at ed
and purificati ﬂ‘su%ﬁyl@@ﬁlﬁn&@aﬁh'(bﬁéa%d% 5120 mesh) co Un%‘éﬁgi ng 40%
et hyl acetate:hexane as eluent to ggt the desired title product. Yield: 11
g LCVB (' z): BBS:483PM+1) 10Step 5: Synthesis of nethyl
2. L{- am nopheRyy Mhd M bo 4 A £p08ictuaty SupBRALS 221 -
2( ?0{ yl') bu aﬁ{l uerog)reggp fp)hgﬂﬁg -Ulgh_@% 01}}2 Ap i)d(go ound no. 48)
-({4-T(tert-b ox?/c n?’ W Y %lﬁi- -fnﬁ’-
0x0- 1, 2, 3- benzbftass: 3481093(411) - yCbut anoate (11 g) in dichl oronethane (100
mL) at about OC, trifluorpacetic aci S adde t he.reaction
m xture was stf‘ ,[§4éé}leélgoxry lﬂ%‘?‘i@‘&é‘%ﬁéﬁ%ﬁ%ﬁﬂg’% toxgglhggg’é’pz%ﬂ%%'quent ly,
the reaction m(vdbiraokssiddGomporad aadt9queous sol ution of sodi um
bi car bonat e wag,addgg-and extracted with ethyl acetate while
25 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 50)
Mass: 512.21 ‘
2-[(3',4'-Dimethoxybiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 51)
30 Mass: 540.29
2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-0x0-1,2,3-benzotriazin-3(4 H)-
yl)butanoic acid (Compound no. 56)
Mass: 508.13
2-[(4'-Chlorobiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-o0xo0-1,2,3-benzotriazin-
35 3(4H)-yl)butanoic acid (Compound no. 57)
Mass: 514.04



washing with water. O ganic |ayer was coll ected and dried over anhydrous
sodi um sul phate. Sol vent was evaporated to get the desired product. Yield:
9g 20 LCMWBO(2n12203894403. 12 (M+1l) Synthetic procedure for 8chapmivofRRarth C
(when Rmis Br) Exanmple 9: Synthesis of

4- (4-oxo0-1, 2, 3-benzotriazin-3(4H)-y1)-2-({14'- trifluoronethox bi
hen_.).fifim butanoic acid (Conpound ng% 21 25Stepl: Synthesis of nethyl

4- (4-o0xo0-1, 2, 3-benzotriazin-3(4H)-y1)-2-({14" -(trifluoro-

met hoxy) bi pheny 1-4-yhl net hyl .} sul f onyl.).but.anaat e T9 | ut i on_.of

(4 b b, phei-if@ ﬁsﬁ@@%%ﬁ@% gl oy 0% B23r Ry 1)
utyric acid et hyf)dL)blianpis asid (Comportgnenyddy in 1v, N - di met hyl f or mani de” (5
m.), potassi unMagd:3998e (0.209 g, 1.51 mmol) was added. To 72 this

m xture, trifluoronethoxy phenyl boronic acid go. 166 g, 0.809 nmml) and
tetrakis tri ph%‘rﬂg?’l‘g}?&gbﬂi'm@th Hblﬂ%ﬁnﬁhﬂﬁ@fmf@é’. -§/-msthexyfp9%o-les” added.
The resul ting Buizatriasin-34E)wbhutetoigacidicompeursiad. 6P) dur ati on of about 6
hour s. FurtherMa%pézg%gcti on mxture was cooled to roomtenperature, added
water and extracted twce in ethyl acetate. The 5 organic |ayer was

separ at ed and 2H(3&4-Difbierobipietnyld-g)syifoaly-4a@dmetozpdicat B2 3ibenz@dazied
pressure. Puri 3{d¢htyilbatandictadil (Covpousdnp@dnd was done on silica gel colum
chr omat ogr aph t}fi r]% g % et hyl acet ate-hexane as eluent to obtain the title
compound. Vi el 8594 ﬁé M5 -521.40 (M1) 10 Step 2: Synthesis of

4- (4-pxo-1, 2, 32@@@%&&4%% (bipRenyld-yBsul fmiyt]14-fd-memerpitbsaey), 2, 3-

bi phenyl - 4-yl ] 1) L a solution of nethyl
4- (4-oxo-1, 2, 39%%2%%%%%&&?2&%%&3%ﬁé@???zund(r%or i61:f uor orret hoxy) bi pheny1- 4-

yl ] met hyl } sul f Maygs:Pbatdénoate (0.141 g, 0.000245 nol) in

t et rahydrofitran;m i 4 : : Lt bhi ide (11 ,
0.000262 15 mfgrf;nﬂs&é%%%% é%hc(?ﬁl’l' Tsfgs“rlltoé&lr]g:{cet'?w{ht"%"%gﬁﬂ\ﬁ/\ggI sti Sred "ot
room t enperatu \Aﬁ}az 8 YDRYEPC agi éc8m8@[f%°aé??on mxture was first

di lutesd with eMayd: 5agapate, acidified with sodi um bi sul phate and t hen

extracted in efhyl acetate. Purjfication was done 2 nmp rative TLC

usi ng 10% met h Eél 4 rlﬂlcii\%é. lﬂ}e@%ﬂﬁg)ﬁ@f%n\gﬁﬂﬁmet 53"(515?’51'{785;\??@?’{1%“1'
conpound. 20 Y3E:yDbutangig agids(§onmegndno. (¥ 1) NVR ( DVMSO d6+D20, 400MHz): 5
8.243 - 7.868 Akl sak,107- 757 (2H, d, J= 8.4 Hz), 7.605 (2H, d, J= 8.4 Hz),
7.497 - 7.296 (4H, "m), 4.912 - 4.878 (1H, n), 4.583 - 4.480 (311, m, 3.686
- 3.667 (1H, -[(32Fh@go-4'-med6gylipheny M-yl Ralfory 1 - ¢-ovthog ycloorpo Ldds  wer e
prepat®d by f ob¢mreiriaginad(diR-yHpotaheit iacidrGoimpourdtt nd. 64)

[(3",4"-Dineth bi y1l-4-yl)met hyl sulfonyl}
-4-(4-oxo0-1, 2, gj%%r?ggﬁil azin- 3(4H)-yl)butanoic acid (Conpound no. 22)

2-{[4'-Chloro-3'-(trifluoromethyl)biphenyl-4-yl]sulfonyl} -4-(6-methoxy-4-oxo-
1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 65)

Mass: 581.96

25 2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(6-methoxy-4-oxo0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 66)

Mass: 508.17

2-[(3',4'-Dimethylbiphenyl-4-yl)sul fonyl]-4-(6-methoxy-4-oxo-1,2,3-benzotriazin-
3(4H)-yhbutanoic acid (Compound no. 67)

30 Mass: 508.17

4-(6-Methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yl)-2-[ (4'-methylbiphenyl-4-yl)
sulfonyl]butanoic acid (Compound no. 68)

Mass: 494.14

2-[(4'-Chlorobiphenyl-4-yl)sulfonyl]-4-(6-methoxy-4-0xo0-1,2,3-benzotriazin-
35 3(4H)-yl)butanoic acid (Compound no. 69)

Mass: 514.09



Mass: 522.68 2- { [(3'-Fluoro-4'-nethyl bi phenyl-4-yl)nethyl]sulfonyl}
-4-(4-o0x0-1,2,3- 30benzotriazin-3(4H)-yl)butanoic acid (Conpound no. 23)
WO 2012/ O8824P2RGIY42B2011/ 054227 73 Mass: 494.44 2- { PCT/IB2011/054227
[(3",4" -D methyl bi phenyl-4-yl)nmethyl]sul fonyl}

-4- (4 0x0-1, 2, 3-benzotriazi n3(4H) - yI)but anoi ¢ acid (Conpound no. 24) Mass:
490. 34 52- { [(3 4' - Di chl or obi phenyl-ﬁyOrret hyl ] sul f onyl }

-4-(4-oxo0-1, 2, 3- benzot ri azi n- 3(4H) - yQout anoi ¢ acid (Conpound no. 25) Mass:
535. 18 (M 1+4) 4b-Mdthanysd-pasil e, rbenzofriazin-3(4H)-yl)-2-{[4'-

[ (4" -Fluoro-3' (tﬂﬂwmhietl@h)brphknﬂ-#y])]mfohyl}buﬁmbﬂ: asil(Cothpodndn®-70) 2, 3-
benzotri azin-3 % Sut anoi ¢ acid (Conpound no. 26) 10Mass: 494.44

4- (4- 0xo0- 1, 2, 3‘%?&1?6 1Pazi n-3(4H) -y1) - 24

[4"-(trifluor Oﬁﬁg &M)@B&Jﬁiﬂyl% yihdulfSR ML desHbheryh Joxet Bn9ienAsttsbin-Conpound
no. 27%) Mass:

- b tan 1
[ (4" - Met hoxyb| 1- }11 yosc alcldh&/l ]‘“J’("u?%ﬁ?u } ) -4- (4-o0xo0-1, 2, 3-benzotri azi n-
153( 4H) -yl )b_ut élﬁ(ZBd (Corrpound no 28) Mass: 492.35 2- {
(e o0 1,2 SN RO et e Pocsmping it s
Mass: 480.22 2 Bt '{mo[“’za"(l t hyl bi pheny1- 4- yDet hyl ] sul fony! }
-4-(4-o0xo0-1, 2, Brasheug20t ri azi n- 3(4H) -yl ) but anoi ¢ acid (Conpound no. 31)

10 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 90)
Mass: 496.3

2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-o0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 91)

15 Mass: 496.3

2-[(3',4'-Dimethylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-oxo-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 93)

Mass: 492 .45

2-[(4"-Ethylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-
20 yDbutanoic acid (Compound no. 96)

Mass: 492.38

2-[(4'-Methylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 97)

Mass; 478.46

25 2-{[4-(6-Methoxypyridin-3-yl)phenyl]sulfonyl}-4-(8-methyl-4-0xo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 98)

Mass: 495.43

2-[(4'-Methoxybiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 197)

30 Mass: 524.15 (M-1)

4-(7-Methoxy-4-o0x0-1,2,3-benzotriazin-3 (4 H)-yl)-2-{[4-(1-methyl-1 H-pyrazol-4-
yl)phenyl]sulfanyl}butanoic acid (Compound no. 199)

Mass: 525.89 (M-1)



Mass: 507.94 2- { [2-(4'-Ethyl bi phenyl-4-ypethyl]sul fonyl}

-4-(4-o0x0-1, 2, 3-benzotriazin-3(4H)- yl)butanoic acid (Conpound no. 32)
25Mass: 580.288/@894p [ 2- (3", 4' - Di fl uor obi pheny1l- 4- yDet hyPL30B10ag34p27
-4-(4-oxo0-1, 2, 3-benzotriazi n3(4H) -yl ) butanoi ¢ acid (Conpound no. 33) Mass:
512. 41 2- { [2(4' -Cyanobi phenyl 4-ypet hyl ] sul fonyl }

-4-(4-o0xo0-1, 2, 3-benzotri azi n- 3(4H) - § )but anoi ¢ acid (Conpound no. 34)
Mass: 501.21 2- { [2-(4'-Methyl bi phenyI-4-yl)ethyl]sulfonyl}

-4-(4- OXOE 1, E 3- benzgtrl az! n- 3(4&!- yl ) butanoi c acid (Conpound no. 37)
Mass: 49 f : zotriazin-3 (4H)-yl)-2-(

{244" - (trifl u?romet hoxy) bi phenyt]h b I et hyl }su f onyl) but an0| c aC|d

{d [z 1 € v u
2-[(4-ni t2r_c)pheny|)su|fony1] 4- (4 oxo-1, 2, 3- benzotr| azi n-

53(411) -yl ) butanoate (0.650 g, 0.00014 m)l) in tetrahydrofuran (100

L) / mat haStep 1€ SHRthedis of aﬁ&q(mraﬁosénmum}ic@tafb then vacuum fol | oned by

hydrogen pressure by balloon was applied, stirred for about 5 hours. After

conpl etion, thg éﬁ‘&ﬁttiérpé‘féﬁhﬂt[(élr - GrolRberdyhs ARG AR E ENE VO IBLRS) kP Obt ai n
the title corrpound Yi el

dichloromethane, m- chloroperbenzmc acid (8.95 g, 0.0519 mol) was added at about 0°C

and was stirred at room temperature for about 2 hours. The reaction mixture was then
extracted in dichloromethane-water and the organic layer was washed with saturated

10 sodium bicarbonate solution. The crude compound was then purified in a 60-120 mesh
size silica gel column chromatograph and pure title compound was obtained in 50% ethyl

acetate hexane.

Yield: 4.2 g
MS: 321.24 (M-1)

15 Step 2: Synthesis of 2-(4-bromo-phenylmethanesulfonyl)-4-(4-oxo-4H-benzo[d]|[1,2,3]
triazin-3-yl)-butyric acid ethyl ester

(4-Bromo-phenylmethanesulfonyl)-acetic acid ethyl ester (0.250 g, 0.778 mmol),
benzotriazinone ethylbromide (0.237 g, 0.934 mol), potassium carbonate (0.322 g, 2.33
mmol) and tetrabutyl ammonium iodide (72 mg, 0.194 mol) were taken together in N,N -

20  dimethylformamide (5 mL) and heated overnight at about 80°C. The crude reaction
mixture was then extracted in ethyl acetate and washed with water and brine solution. It
was purified in 60-120 mesh size silica gel column chromatograph to obtain the pure title

compound in 20% ethyl acetate hexane.
Yield: 214 mg

25  MS: 494.24 (M-1)

Synthetic procedure for Scheme II1

Example 7 (when Ry, is NO»): Synthesis of propyl 2-[(4-nitrophenyl)sulfonyl]-4-(4-o0xo-

1.2.3-benzotriazin-3(4H)-yl)butanoate (Intermediate of Compound no. 1)

Step 1: Synthesis of ethyl [(4-nitrophenyl)sulfonyl]acetate



10 LCVS (m z): 417.37(M+l) Path E Exanple 11:of 2-n-j.jp_y |l_y | rb O lam
am no hen 1 sulfon 1 -4- 4-o0oxo0-1 2 3-benzotritanoic acid (Conpound no. 88
Step 1. Syothewidseef nmethyl 2-1(4-{[(4-fluorophenyl) carpamoBoianisazit phenyl )
15sul fonyl1-4-(4-oxo-1, 2, 3-benzotriazin-3(41-1)-yl)butanoate To a

sol ution of nethyl

2- [ (4-am nophenyl ) sul fonyl ] - 4- (4- oxo- 1,62, 3-benzotri azi n3(411) - yCbut anoat e
(0.42 g, 1.044 mmol) in tetrahydrofuran (15 nL) at 0C, triethyl amne (0.16
g, 1.567 mmol ) TaadoUxibh ofiethphlédrpitriphenyl mnterylladcta® (Q,S g1 00269 mad) in wer e

Cemper at WO (DIt HibSud e Retneblmmactbareraceitl Pe B P e The

organi ¢ | aRH ah@hi§ Rlab GGt AtktudRALHRYE foraa'BBﬁ(tdlrl%’lﬁ T86 rddotionvad ghédched
Purification was perfornmed on silica gel (60-120 nmesh) colum_ using 60%

et hyl acebnseditmegiebisulpbite solutions T crudeetittiecnimmoaing mad gstracted i@l d: 300 ny

S T Heb RSt o C5Th S P B St iy preperative

oxo0-1, 2, 3Thernnatd innpeRigdidichiorbmbBag. ¢ aci d To a solution of nethyl
2-[ (4- {[(4 fI uor ophenyl ) car banoyl ] am nol phenyl)

sul fony1] y 7)%0 1,2, 3-benzotriazin-3(411)-yl)butanoate (0.3 g, 0.556
nmol ) in V\D 2012/ 038942PCT/ 1B2011/ 054227 75 t et rahydr of ur an: met hanol : wat er
(8 nL each b 4. ngydroxi de (0.035 g, 0.834 mml) was added. The
reaction m ure \X/a tirred for about 2 hours at the room tenperature.

i i 11 oao U Fig el byl 1 PREm B BB LA R Bl v ¢

et hyl 1@ces@iEn-ylfBudandate | ayer was 5 dried over anhydrous sodi um sul phate and
t he sol vent was evaporated. Purification was done by preparative TLC pl ates

(thickness 2 mf, a‘@’@ldtl n 48 LR 9%@%@?@%hlfg%ﬁgc@{a D0 0H S nikf nt he

desired product. Yiel : 120 1y 10 1HN ( DMSO- d6,
400 MHz) ; dnetiyl@Bmadiide S, mICQGder aigof atngdsphers, pd\H)SJ,unBCHmOI(aZd-(O H,g,

0.0054 mol), tetrabutylammonium iodide (TBAI) (0.066 g, 0.0001 mol) and

benzotriazinone ethyl bromide (0.697 g, 0.0027 mol) were added. The reaction mixture
15  was stirred for about 4 hours at about 50°C. The crude compound was extracted in ethyl

acetate, dried the organic layer with sodium sulphate and concentrated and purified by

silica gel column with 8% ethyl acetate/hexane to obtain the title compound.
Yield: 0.65 g
LCMS: 447.36 (M+1)

20  Synthetic procedure for Scheme IV:

Example 8: Synthesis of ethyl 2-[(4-aminophenyl)sulfonyl]-4-(4-0x0-1.2.3-benzotriazin-
3(4H)-yD)butanoate (Intermediate of Compound no. 53)

Step 1: Synthesis of methyl [(4-aminophenyl)sulfanyl]acetate

To a solution of 4-aminothioglycolic acid (34 g) in methanol (200 mL), sulfuric
25  acid (10 mL) was added at room temperature, then reaction mixture was heated to ~70°C

for about 12 hours.

Solvent was evaporated and reaction mixture was extracted in ethyl acetate while

washing with water. Organic layer was collected, dried over anhydrous sodium sulphate.



8.15 (2H, m, 7.90 (4H, m, 7.03 (4H m, 4.4 (2H, m, 3.78 (1H, m, 2.30
(2H, m The foll ow ng conpounds were prepared by foll ow ng above synthetic
route 2-[W0-2p12/038942 PCT/IB2011/054227

[ (3- Et hoxyphenyl ) car banoyl ] am nol phenypsul f ony1] - 4- (4- oxo-1, 2, 3-
benzotriazin-3(411)-yl)butanoic acid (Conpound no. 85) 15Mass: 552.50
(Mt1l), 574.46 (MtNa) 2- { [4-( 7

[ 2- Fl uoro-5-(trifluoronethyl)phenyl]car gam)yl | am no) phenyl ] sul fonyl | -

4- (4-oxo-4, 2, 3-benzotriazi n-3(41].)-yl)butanoic acid ound no. 8 Mass:
616, 70 CHIGOBBRN e cvaparaltdn Punbtaton v e o8 e fel'grabt Fgrg isepty
carbon 1 @gmokethylacewité:Rékahe adeluédnt to get the desired title product.

oxo-1, 2, 3-benzotri azi n-3(4H) -yl ) butanorc acid (Conpound no. 53) Step 1:

Synt hesi syfiq.ABthy!
2-[(4-{[(3-Tluorophenyl)carbonyl ] am no} phenyl ) sul fony1] -

4- (4- oxo;%%ﬁ@;&ga% g)ﬂr@ﬂ n-3(41/)-yl)butanoate To a sol ution of nethyl

2-[ (4-am nop -4-(4-oxo0-1, 2, 3-benzotri azin-

253(411) -yl tanoat e (0. ..0.497 mmol ) in djchloropet hane at. 0C
Erit iyl Atehd SRS of b diderk o b hERI Phe R Rl s etate
1.492 mmol ) were added. The reaction m xture was stirred

t .
tenperature f o0 apygtonofyethyl &ﬁ&@mﬁe@ﬂspg%‘tyéhcwtﬁﬂhgfﬁl%{r%gg}l%ane whi | e

washi ng VﬁiElﬁoMéﬂliSOe;;fﬁ) ﬁ\TKgQﬂjoSm' t@%gtra d?-?érkﬁ&t?r?&ﬁcaﬂ%ﬁa‘?%fb\é%L?d‘.Wr ous

sodi um sul phat e. ent s evaporated and purification s perforned over
30si | i ca myel) andtriathylarsine 280 61188 Imdpwtrtaddék XEiea the reattimnmixtaeyets t he
title prog[IucEl. é%)éZ/ 038942PCT/ 1B2011/ 54&127 76 Yield:. 350 my LCVB

(m z): 525558 (f%ag?u %urg _at @mtﬁ@gp]glt%?. Atfter that, the reaction mixture w

2- [ (4r0f [ (Sthabid@iPPRRIBYoMGRARAANME! @M%}\%?%!e}ﬁ@&gaﬂf&% révds4ollected,
oxo-1, 2, 3-benzotri azin-3(4H)-yl)butandic acid 5To a sol uti on of nethyl

2- [ (4- {[ ($ied ayer apiydrops redinmouifhptniTheh gressolient whe ovapdiated under reduced

4-(4- -1,2.3-b iazin-3(41/)-yl)b t 0. 35 0. 667, [

t e§ r aﬁ?gr%ﬁf}lﬁena‘. ﬁé}n%ﬁ%%&m@e 0 i% Sﬁtc)?‘fglt ‘%ﬂ‘?‘gn ﬁhr%;nafqg[r%hmswgp%?thﬁl I(g 042
g, 1.001 sventehesafe alescht & %t@l%ﬂésﬁ@@ﬁﬂ@ tédfet. The reaction mxture was

stirred for about 2 hours. After that, the m Xxture was concentr at ed,
aci di fi edyj4gi:ng gaqueous sol ution of

15 LCMS (m/z): 298. 22 (M+1)
Step 3: Synthesis of methyl ({4-[(tert-butoxycarbonyl)amino]|phenyl}sulfonyl)acetate

To a solution of methyl ({4-[(terthutoxycarbonyl)amino]phenyl}sulfanyl)acetate
(56 g, 0.170 mol) in chloroform (400 mL), m-chloroperbenzoic acid (88 g, 0.150 mol) was
added at room temperature then reaction mixture was stirred for about 3 hours at the same
20  temperature. After that, aqueous solution of sodium bicarbonate was added to the reaction
mixture then extracted with dichloromethane. Organic layer was dried over anhydrous

sodium sulphate. Then solvent was evaporated to get the desired title product.
Yield: 42 g
LCMS (m/z): 347.47 (M+NH,"

25  Step 4: Synthesis of methyl 2-({4-[(tert-butoxycarbonyl)amino]phenyl}sulfonyl)-4-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate

To a solution of methyl ({4-[(fert-butoxycarbonyl)amino]phenyl } sulfonyl)acetate
(11 g, 0.033 mol) in N,N’-dimethylformamide (150 mL) at room temperature,



10 sodi um bi sul phate and then extracted with ethyl acetate. The organic

| ayer was col |l ected, dried over anhydrous sodi um sul phate and sol vent was
evapor at el 2Pura3ge4eat i on was performed by preparative TRCTBztess42rhi ckness
2 mm) while using 20% MeOH: CH2C12 as nobil e phase to get the desired
product. Yield: 20 ng 15M5 (nfz):511. 18 (NH) 1HNVR (DMSO-d6, 400 MHz); 8
10.7 (1H, s, COOH), 8.21 (2H, m, 8.1772H, ™, 7.86 (6H m, 7.61 (1H m,
7.11 (1H, m, 4.43 (2H, m, 3.79 (1H, mM, 2.29 (2H, m The foll ow ng
conpoundsbemeptriagmepacthgl brpnfidd (18w g)§.0awal), stg’/lretbtugtldtmmpnismeiodide (nBuyNI)

2-[(4- I b , 1 2, 3-
20benz ot 1 (108 b DR R0y b B ERONE Capbaie Eibeuubod oD ersAedet s 1Re 1)
4- (4- Oxo- ﬂw&icﬁrﬁﬁ&&@ws%a&d%%%o%lﬁn gb&&é%ﬁﬁhwérwt%mmam no} phenyl }
sul fonyl )butanoi ¢ acid (Conpound no. 46) Mass: 493.15 (Mrl) 252- [(4-

[ (4- Met hogvyaphested arxdapaxm@yln}lammw]apbpetmpteﬁsu ethyhgcklatel while wsashing with-water,

TR KIS S B i Sl 0

benzot ri agdporkié ArrdyukifiehReOw: ( (-1, SiaMsfing>@8s dBy( V1)
2- [(4- [(35?)2' uorophé%lmlé)car bgsn(giclﬁi]eg)rrﬁsnm}@p enyl )surlnfg%l%\fll] 4- (gl 0X0- 1t§

benzot r i ageetat@hepmng ay plupnittaigel the desiredtiompadnst no. 53) 77 Mass: 511. 18
2-[(4-{[ (4- Fl uor ophenyl ) car bonyl ] am nol phenyl ) sul f ony1] - 4- (4- oxo-1, 2, 3-
benzot ri aXield:3(144) - yl ) but anoi ¢ aci d (Conpound no. 54) Mass: 511.37 (Ml)
52-[ (4-{[ (4-Chl or ophenyl ) car bonyl ] am nol phenyl ) sul f ony1] - 4- (4- oxo-1, 2, 3-
benzot ri akCMS(rdi):-508 ) oudvarigi ¢ aci d ( Conpound no. 55)

10  Step S: Synthesis of methyl 2-[(4-aminophenyl)sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-

3(4H)-yl)butanoate
To a solution of methyl 2-({4-[(fert-butoxycarbonyl)amino ]Jphenyl } sulfonyl)-4-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate (11 g) in dichloromethane (100 fnL) at about
0°C, trifluoroacetic acid (22 mL) was added and the reaction mixture was stirred at room
15 temperature for about 3 hours. Subsequently, the reaction mixture was concentrated and
aqueous solution of sodium bicarbonate was added and extracted with ethyl acetate while
washing with water. Organic layer was collected and dried over anhydrous sodium
sulphate. Solvent was evaporated to get the desired product.
Yield: 9¢g
20 LCMS (m/z): 403.12 (M+1)

Synthetic procedure for Scheme V
Path C (when Ry is Br)

Example 9: Synthesis of 4-(4-0x0-1,2.3-benzotriazin-3(4H)-y1)-2-({[4'-
(trifluoromethoxy)biphenyl-4-ylJmethyl} sulfonyl)butanoic acid (Compound no. 21)
25  Stepl: Synthesis of methyl 4-(4-o0x0-1,2,3-benzotriazin-3(4H)-yl)-2-({[4'-(trifluoro-

methoxy)biphenyl-4-yl]methyl}sulfonyl)butanoate

To a solution of 2-(4-bromo-phenylmethanesulfonyl)-4-(4-oxo0-4 H-
benzo[d][1,2,3]triazin-3-yl)-butyric acid ethyl ester (0.25 g, 0.506 mmol) in N,N -
dimethylformamide (5 mL), potassium carbonate (0.209 g, 1.51 mmol) was added. To



Mass: 527.25 (M)
4-(4-0xo0-1, 2, 3-benzotriazin-3(4H)-yl)-2-(1244-(1[4-(trifl uoronethyl) phenyl]
car bonyl }wearenrean3gaenyl ] et hyl | sul f onyl ) but anoi ¢ aci d ( Corp@aBRZ1542772)
10Mass: 587.22 4-(4-0xo0-1,2,3 -benzotriazin-3 (4H)-y1)-2-( {2- [4-( {
[4-(trifluoronethoxy)phenyl] carbonyllam no)phenyl]ethyllsul fonyl)butanoic
acid (Conpound no. 73) Mss: 603.21 77 2- [(4- { [(3

, 4- Di chl orophenyl ) carbonyl] ami no } phenyl)sulfonyl] -4-(4-0x0-1,2,3 -

Aot g A S0l Sy B8 8 SR B S 1
phenyl | etthhﬁﬁ@r?"ﬁhb@%ﬂlh@ﬁélﬁlﬂﬁin@(@gﬂu%CQUP%UWWQI@ adZ&i) ”Nﬁﬁr%sulﬁrlggs&ﬂtlon

204- (4- 0xo nzotriazin

yl
[(t h| ophevwasheafed st Boniy Ile%fqn dpphenyf b § |hpm§| Fort ¢r} ﬁnqtrampn nyEiuEe

Conpoun

3 [(o. 14%’%&’0 61|)ot8n VB0 e ‘ﬁe) added syatsrang exiadisd trdeq n st postatp4 ThS 0o 1, 2, 3-
benzotsr i agrigmid (4D w;is'l.éelpuﬁawinnﬁ deied dndderodianwhiphate a?ﬁ)coﬁ&ﬁbﬁﬁ:d iDciuddd
2-[(2-14-[ (Cycl qpr opyl car bonypam no] phenyl | et hyl ) sul f onyl ] - 4- (4- oxo-1, 2, 3-
benzotri aIPfuLs \CaRn ofibe erude compamdptas feng gn sitigy gﬁle@émmss 42

2- | f onyl
-4 E4[ OX(()A}H%I{I?L%%X%BBbeng%%loég@n%%%%lﬁgg%%e angﬁ)c(}bg%:l? JJ gﬁ . 8%)
Mass: 549Yi0d: 214 pfg2- (4-{
[ (3- Chl or ophenyl ) car bonyl ] am nol phenypet hyl ] sul f ony11- 4- (4- oxol, 2, 3- benzotr
i azi n- 3(4MB-y$ug @napc acid (Conmpound no. 81) Mass: 553.32 352- { [244- {
[ (3 -Fluorophenyl)carbonyl] am no } phenyl)ethyl] sulfonyl } -4-(4-o0xo-

10 Step 2: Synthesis of 4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-({[4'-(trifluoromethoxy)
- biphenyl-4-yljmethyl}sulfonyl)butanoic acid

To a solution of methyl 4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-({[4'-(trifluoro-
methoxy)biphenyl-4-ylJmethyl}sulfonyl)butanoate (0.141 g, 0.000245 mol) in
tetrahydrofuran:methanol:water (3 mL:1 mL:1 mL), lithium hydroxide (11 mg, 0.000262

15 mol) was added at about 0°C. The reaction mixture was stirred at room temperature for
about 2 hours. The crude reaction mixture was first diluted with ethyl acetate, acidified
with sodium bisulphate and then extracted in ethyl acetate. Purification was done 2 mm
preparative TLC using 10% methanol in dichloromethane as eluent to obtain the title

compound.
20 Yield: 112 mg
Mass: 546.39 (M-1)

NMR (DMSO-ds+D,0, 400MHz): & 8.243 - 7.868 (4H, m), 7.757 (2H, d, /= 8.4 Hz),
7.605 (2H, d, J = 8.4 Hz), 7.497 - 7.296 (4H, m), 4.912 - 4.878 (1H, m), 4.583 - 4.480
(3H, m), 3.686 - 3.667 (1H, m), 2.439 - 2.360 (2H, m).

25 The following compounds were prepared by following above synthetic route:
2-{[(3",4'-Dimethoxybiphenyl-4-yl)methyl]sulfonyl } -4-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 22)

Mass: 522.68

2-{[(3"-Fluoro-4'-methylbiphenyl-4-yl)methyl]sulfonyl }-4-(4-0x0-1,2,3-
30 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 23)



1, 2, 3-benzotriazin-3(4H) -yl )butanoic acid (Conmpound no. 82) Mss: 537. 36
WO 2012/ 038942PCT/ 1B2011/ 054227 78 2- f [244- f [(4-Ethyl phenyl)carbony]
}am no} pwenyaiksk] sul fonyll-4-(4-oxo-1, 2, 3- PCT/IB2011/054227
benzotri azin-3(4H) -yl ) butanoic acid (Conpound no. 83) Mass: 546.95

2-[(4- f [(2, 6-D nmet hoxyphenyl)carbonyl ] am nol phenypsul f onyl ]

-4-(4-o0x0-1, 2, 3- 5benzotriazi n-3(4H)-yl/pbut anoi ¢ acid (Conpound no. 87)
Mass: 553.41 (M)

2- ({4- [ (Cycl ohbtags:eladddanyl ) am no] phenyl | sul fony1) - 4- (4- oxo-1, 2, 3-benzotri az

i( RA?_&:;_D 1%|2) FI(JZE r1]3)(13‘:4 EBlmeth(y%]lgB Piy’f)?neﬂ%%isu on}ﬁ}- 4 490x%81 §I¥I+1 otralg.z]‘ln-4 1

[ (2- Met hyl phen%4f’@é’rl)58WPﬂ°é’ﬁidr{&°HH@H9‘ﬂ)§?tl%“%ny1] 4- (4-oxo-1, 2, 3-
benzotri azin- 3 pphut anoi ¢ acid (Conpound no. 100) Mass: 507.35 (Mrl),

529. 37 (M+Na) i(g4 %‘DI opr opyl car bonypam no] phenyl |
sul f ony1) - 4- ( 42dx@354"-Dichlomdiphsny -4z ) n@thyHpuljon hfla(ﬁmxe lad 3 denzodiigzémd no.
101) 15Mass: 45(7thk)£lelenh))1c a¢id( Cdnpoirdiad. 25)

sl f:grg)c()(rjlyéa?nﬁ aﬁ%ﬁ%ﬂ?i@ ?Jr%ﬁ‘;_%ﬁ%lgr% ;gi-c[j(zg(r)rggﬁgaﬁo. 102) Mass:

499. 38 (M), MKABF]&M*&)methylblphenyl 4-ghnethyl]sulfonyl}-4-(4-0xo0-1,2,3-

{4-[ (Cycl opent Méxfz@frﬁ@ﬂmxgm) s labRY Coripvind Ao.0) 0x0- 1, 2, 3

-benzotr| azi n203(4 yI) utanoi ¢ acid (Conpound no. 103) Mass: 485. 39
(Mr1)10 507, 41Mags - f [4-( f [4-Fluoro-3 -(trifluoronethyl)phenyl]

b | 1 | . _
car bo ny anw@me%ﬁgh% &t %}113(41 1)-2-({[4"-(t _}{lu()romethyl%%phenyl 4- &%

(4-oxo-1,2, 3- bellaohvd, hd n82
Mass: 530.34
2-{[(4'-Methoxybiphenyl-4-yl)methyl]sulfonyl}-4-(4-oxo-1,2,3-benzotriazin-
15 3(4H)-yl)butanoic acid (Compound no. 28)
Mass: 492.35

2-{[(4'-Fluorobiphenyl-4-yl)methyl]sulfonyl}-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDbutanoic acid (Compound no. 29)

Mass: 480.22

20 2-{[2-(3'-Fluoro-4'-methylbiphenyl-4-yl)ethyl]sulfonyl }-4-(4-oxo0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 31)

Mass: 507.94

2-{[2-(4'-Ethylbiphenyl-4-yl)ethyl]sulfonyl}-4-(4-oxo0-1,2,3-benzotriazin-3 (4 H)-
yl)butanoic acid (Compound no. 32)

25 Mass: 504.28

2-{[2-(3',4"-Difluorobiphenyl-4-yl)ethyl]sulfonyl}-4-(4-ox0-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 33)

Mass: 512.41
2-{[2-(4'-Cyanobiphenyl-4-yl)ethyl]sulfonyl } -4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
30 yD)butanoic acid (Compound no. 34)
Mass: 501.21 1
2-{[2-(4'-Methylbiphenyl-4-yl)ethyl]sulfonyl } -4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yDbutanoic acid (Compound no. 37)
Mass: 492.35
35 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-({2-[4'-(trifluoromethoxy)biphenyl-4-
yl]ethyl}sulfonyl)butanoic acid (Compound no. 38)
Mass: 560.58



Mass: 579.32 (Mtl), 601.21 (M+Na) 252- [(4-

[ (3- Met hoxyphenypacet yl ] am nol phenyl ) sul fonyl ] - 4- (4- oxo-1, 2, 3-

benzot ri axOreR(0d8d2y 1) but anoi ¢ aci d (Conmpound no. 183) WaZAB206B6G49%7 (M+1),
558.96 (M+Na) 24(4- {

[ (2, 5- D met hoxyphenyl ) acetyl ] am no} phenyl) sul f ony1] - 4- (4- oxo-1, 2, 3-
benzotriazin-3(4H)-yl)butanoic acid (Cegpound no. 184) 30Mass: 566.96
(Mt1), 588.93 (MtNa)

4- (4- OXO'%aﬁ é,— Bﬁnz@ﬂ.@bg%(m—b y1)-2-({4-(phenyl acetyl)

am no] phe ic acid (Corrpound no. 185) Mass: 528.93 (Mrl)
Synt heti c_ X Vv ) JH’:‘: 4

6- met hoyi EX8

carbon 1 géﬁ}@g&g»f_%@%;h@ﬁ%ﬁgam d (Oorrpound no 187

2012/ 03894ZPCITT 11 Path G Step 1. Synthesis of

3-[(4- h f
31 (4 it 1 ophony bt phRmar s AR MR B B4 (05T 2SS BHART )
t et r ahydr M@H)M)bﬁﬂaﬂ@atﬁt() 65 00014 (MaPimntrahyded firan41@0 m\h@/mealtbﬂieti(laﬂd 5

vacuum and en p ssur.e by ball gon was applied. The reac I on
mi xture \A}a’égﬁecp?%g €31z Aidad and ihsgreacuym doliavesd by dgogen prosswE SN bellosn e and

concentra 0 LCMS:
310,27 ( M{:%Qaﬂgheﬁbsrtﬂeﬂ fSlf]cﬁ)ggflt Ss h&%rg my%pl&&{, the rRadliodl hRase wadRitddd
4- met hyl - dbd ebngéitratodatb @btaii thd tivlewompotad;| ) sul f anyl i phenyl } benzani de

To a solution of 3-[(4-am nophenyl)sul fanyl]di hydrofuran-2(311)-one (0.2 g,
0. 0009 nokjeld:r0.6gchl or onet hane (10 nL), triethylam ne (0.272 g, 0.0026 nol)
was added

10 LCMS (m/z): 417.37 (M+1)

Path E

Example 11: Synthesis of 2-[(4-{[(4-fluorophenyl)carbamoyl]amino }phenyl)sulfonyl]-4-

(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 88)

Step 1: Synthesis of methyl 2-[(4-{[|(4-fluorophenyl)carbamoyl]amino}phenyl)
15 sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate

To a solution of methyl 2-[(4-aminophenyl)sulfonyl]-4-(4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)butanoate (0.42 g, 1.044 mmol) in tetrahydrofuran (15 mL) at 0°C, triethyl amine
(0.16 g, 1.567 mmol) and 4-flourophenyl isocyanate (0.16 g, 1.149 mmol) were added.
The reaction mixture was stirred for about 1 hour at room temperature. The resultant
20  mixture was extracted in ethyl acetate. The organic layer was collected, dried over
anhydrous sodium sulphate. Purification was performed on silica gel (60-120 mesh)

column using 60% ethyl acetate:hexane as eluent to get the desired product.
Yield: 300 mg
LCMS (m/z): 540.1 (M+1)

25  Step 2: Synthesis of 2-[(4-{[(4-fluorophenyl)carbamoyl]amino}phenyl)sulfonyl]-4-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid

To a solution of methyl 2-[(4-{[(4-fluorophenyl)carbamoyl]Jamino}phenyl)
sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoate (0.3 g, 0.556 mmol) in



15 under argon atnosphere at about OC. Afterwards, 4-nethyl benzoyl chloride
(0.162 g, 0.0010 nol) was added slowy drop wise for 15 mnutes. The

resul t antwoearta3geg2znm xt ure was extracted in di chl oronet ramaBzndowazhed wth
sodi um bi carbonate. The organic | ayer was dried with sodi um sul phate and
concentrated, purified on silica gel colum using 8% ethyl acetate/hexane
as eluent to obtain the title conpound’/520Yield: 0.15 g LCMS: 328.38 (Ml)
Step 3: Synthesis of nethyl

4- hydr ox yteRalfyddofpfapnethartoy:watez 1§ Mlceach) ﬂnyﬂximmydr;}x@ﬁ@rﬁ}ﬁ)gs Q1884Amyh9lHut anoat e
To a solutio met h 2- of ur 3- ul fanyl] 25
phenyl }be‘i’ﬁS dﬁ% '?]@)e %ea OIUHB%WS%IS?‘TF ﬁ%’%/%ff %gh‘? H%/’“%% t‘%ﬁd wat er
(1 n), S&Héﬂmﬂiﬂéifo%ﬂf‘i'@acﬁgn Otﬂé)r&ctl&l ﬁ%ﬁ}eWs)coﬂ@e%tlﬁféd%ldlﬁé&uﬁﬁg?‘ct' on
m xture was stirred for about m nut es and then sodi um bi carbonate (0.083
g, 0. 000%RquedYs, soh&oomzﬁmdlem(msmmtegand@xn@aeawwﬂale)thséndetatet Ryganiolyerewdn. 177
g, 0.Q012 | ) wer.e ,added..and vern| ht. The re Xt ure was
Ot 1 act T WERGIIIRLS Ul Tl B ShTRnE Wes vapordiel Rl WAk
sul phat e @i by PrAGRMTIBITESE pRtsk (thikHeRY i) Whlle @8ing@0bsiMm usi ng 8% et hyl
acet at e/ hexane as eluent to obtain the title corrpound Yield: 0.3 g Step
4: Synt heg¢thangl:dighlrpmethane to get the desired product.
4- (6- met hoxy- 4- oxo-1, 2, 3-benzotriazin-3(41f)-y1)-2-[(4- 5
{[(4- et theiIthQhI)g:ar bonyl j am no} phenyl ) sul f anyl ] but anoat e To a
solution of the nmethyl 4-hydroxy-2-[(4-{[(4-nethyl phenyl)carbonyl]am nol
phenypsul L@md (inbi): 806.38 €MEQP) 15 g, 0. 00038 nol) in tetrahydrofuran (10 ni),
6- net hoxybenzotrizinone (0.074 g, 0.00042 nol) and triphenyl phosphi ne
(0. 149 9, '"HNORODMBOLY;, ¥60 RIBYAe 1 06 ], sSACOVHRD IO pHe§ &NH)T B2 11(2HC#ni),0N
m xture was then cool ed to 5%@10 and@%{lAb( 1):;115 \ 0057 rml( wag added
Lo Tt ands-a8 (e, 700 @Hou, B0 (AHhIeS.4 (PHom X78{ Hwas 200 Hotdd | n ot hyl
acetate, dried the organic layer with sodi um sul phate and concentr at ed,
purified by siThefllgeingwmpoundswerg piépaetdiyyl foowing abome sentketmgonteuent t o
obtain the title conpound. Yield: 0.14 g 15Step 5: Synthesis of
446- met hoxy- 4- p{@- {{(REthoheptenycabirhioyd[aftiho yphenyl)shifényl]-#44-oxo-1,2,3-
net hyl phenyl )C&rxﬁ@ml&l B@tﬁﬂd&ﬁahf@ %bﬂiﬂlﬁﬂ% acid To a

car bonyl | am nol phenyl )

sol utjon of nethyl gMZE rreth phenyl
sul f awy1] - 4- (4M@§<%5i2 thSﬂAﬁa( WNa(411) -yl ) but anoate (0.200 g, 0.0004

mol ) in tetrahydi inb 1dul ol

hydr oxi de (0. 02§4_ %ﬂg% r@ﬁ Ig%_?i l{lei L]Hrbaﬁggﬁ['ﬂ L%ﬂ' ]rueag*?on

m xture was sti br’ abou o(u e e { nx ure was acidified
Wi t h sodi um bi Makpl6il 6.80 ghel+iNa) on and then extracted in ethyl acetate, dried

t he organk cthlai.yer w th sodi um sul phate and concentrated, purified by

preperati usi ng 10% net hanol / di chl or onet hane as el uent to obtain the
titl 25Yi el d:. 0,04 503 15 Ml NVR(DVBO-d6, . 400 MHz): 8
1I0 2& Ci )? 2 Ieh S f .‘ h I!‘ C( C ) a : ﬁi' ) SuOI‘l '44 ))
7.69 - 73}90(%"5% : 7.31 - 7.39
(4Hd J=38 : : , m, 2.37 (1H m,

- 15 (1H, S{a) 1: Synthesns of methyl 2-[(4-{[(3-fluorophenyl)carbonyl]amino}phenyl)sulfonyl]-

4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate

To a solution of methyl 2-[(4-aminophenyl)sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-
25  3(4H)-yDbutanoate (0.2 g, 0.497 mmol) in dichloromethane at 0°C, triethylamine (0.2 g,
1.990 mmol) and 3-flourobenzoyl chloride (0.23 g, 1.492 mmol) were added. The
reaction mixture was stirred at room temperature for about 2 hours and then extracted with
dichloromethane while washing with water. The organic layer was collected, dried over
anhydrous sodium sulphate. Solvent was evaporated and purification was performed over

30  silica gel column using 30% ethyl acetate:hexane as eluent to get the title product.



WD 2012/ 038942PCT/ 1B2011/ 054227 81 Path H: Exanple 14: Synthesis of

4- (6-net hyl -4-oxo-1, 2, 3-benzotriazin-3(4H)-yl1)-24(4-{1(4- meth 1 hen

1) car bon woanmzssfsen lbut anoi ¢ acid (Conpound no. 202 SPep/1B2018yFaRiTesi s of
met hyl 4-hydroxy-2-[ (4-nitrophenyl)sul fanyl ] butanoate 5To a sol uti on of
34(4-nitrophenyl ) sul fanyl ] di hydrofuran-2(311)-one (2.0 g, 0.0083 nol) in

di met hyl formam de (8 nL) and water (2 Bf), sodium hydroxide (0.4 g, 0.010
nol) was added and the reaction mxture was stirred for about 30 m nutes.
To it, soglyﬂgsbcarbonate (0.836 g, 0.009 nol), 18 crown 6 (0.211 g, 0.0008
nol ) and nmet ny "Oti de (1.7 g, 0.012 nol) were added and stirred overnight.

The resul xtracted in 10ethyl acetate, dried the organic
| ayer w t#‘l%o‘{‘?ﬂ gﬁe%)zhm@ﬁ%ﬁand concentrated, purified by SI lica gel columm
using 8% et hyl acetate/ hexane as eluent to obtain the title compound
Yi el d: 1_% 3f Yy mhesis oft2K45{K3 -d}uq;gplpﬁqyl)carbonyl]ammo}phenyl)sulfony -4-(4-

ﬁii?l)gﬁéﬂ W, ?’?%%?%Pf’bfif SpapLyaRhRadadit) v 2 L
et o of uk o RLBLRRNSFHBRYL S RV L 2HL SBPRG pER RS aninOphEadBUGH-

triphenyl 4-’94*@S®m2r&bélﬂz3trﬁizg}-3(0f}94'7)‘5uﬁﬁbéte (f@ewg acﬂskenmﬂm)an argon at nosphere,

cooled to about O0C and then DI AD (9 0475 nol) was added. The
reacti on Wiradrefurgngmethanol svtar§10 Hﬂ»@mm@@ Mdt’f@éﬂn ¥ide (09428 L0t ur e

was exXtr afhath WL YL AGR!BhBerailEd OTh ARl HRHRD YA LAYE! rthtflys0di um

sul phat e, entra pur y silica ge um1 usi ng thyl
acet at e/ hisotas)eAfier thhtythetmitkkture biagiconckhvgatéd, Tabﬂ1ﬁmlru3mgmd1uedﬂs&blimoﬁ®f 0 g Step

3: Sypthesis o 2-[ (4-am nophenyl ) sul fanyl] - 4- (6- et hyl - 4- oxo- 1, 2, 3-
benzo .a%dﬁnﬁgw@atwa%meaﬁa@@eém e{hafia%e@tﬁt Bnorganigdgyey vas collected,

4-(6-nmeth ani]}nd

nit rophen%ﬂbedd(f‘%g ﬁodlt% asﬁ(%gtﬁl gstuzﬂj%gel Jhd%%% ‘gysjt)vlaﬁo %%dt g'}lrrl g%atlé)r S}Ialj ran (100
mL) / met hapesforfzd by pt@paraﬁdé GZLCJ;ﬂgmj (thmknasldenin) Waie usmgﬁ@%sMb@Hcﬂéﬂlh y

hydr ogen p ressgﬁr@1 was aF&f{ﬂEd | 1 oon. The reaction m xture was stirred
for about?g™ aseriQese cpl pr Ydture was filtered through celite and

concentrated to obtain the title conmpound. WD 2012/ 038942PCT/ 1B2011/ 054227
82 Yield: 20mg

15 MS (m/z):511.18 (M+1)

'HNMR (DMSO-dj, 400 MHz); 6 10.7 (1H, s, COOH), 8.21 (2H, m), 8.17 (2H, m), 7.86
(6H, m), 7.61 (1H, m), 7.11 (1H, m), 4.43 (2H, m), 3.79 (1H, m), 2.29 (2H, m)
The following compounds were prepared by following above synthetic route:
2-[(4-{[(4-Methylphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-oxo0-1,2,3-
20 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 1)

Mass: 507.30 (M+1)

4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-({4-[(phenylcarbonyl)amino]phenyl }
sulfonyl)butanoic acid (Compound no. 46)

Mass: 493.15 (M+1)

25 2-[(4-{[(4-Methoxyphenyl)carbonylJamino } phenyl)sulfonyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 47)

Mass: 523.20 (M+1)

2-[(4-{[(3-Methoxyphenyl)carbonyl]Jamino } phenyl)sulfonyl]-4-(4-oxo0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 52)
30 Mass: 523.22 (M+1)

2-[(4-{[(3-Fluorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-0xo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 53)



Yield: 4.5 g Step 4: Synthesis of nethyl

4- (6-net hyl -4-oxo-1, 2, 3-benzotriazin-3(411)-yl)-2-[(4-{11(4-

met hyl phewol2pzskany| | am no) phenyl ) sul f anyl ] but anoat e TeCa/iBmi1ubi4Q2y of

met hyl 2-[(4-am nophenyl)sul fanyl] - 4-(6-net hyl - 4- oxo- 1, 2, 3-

5benzotriazi n-3(411)-yl)butanoate (0.200 g, 0.00050 rml) i n di chl or onet hane
(10 nm.), pyridine (0.113 g, 0.0016 m)l)7vvas added under argon at nosphere,
cooled to about 0C, and then p-anisoyl chloride (0.101 g, 0.00059 nol) was
added sl owy dM@pﬁNiSébli?W)r kup done by adding water and extracting in

b e R R LA oyganc | ayer
(R R S ol 001
o s A e A o

conpound. i elmas§5163g(ﬁt+qp 5. Synthesis Of

4- (6- net hyl - 4- 1,2.3-b t 3(411)-y1)-24

me'g hy{%he%yl )cg'i[(@o{{ﬁ pa}ﬂrgig}zeéﬁé‘f?}’” az%‘&ﬂ?é‘&kﬂ}%’h%ﬁbﬁﬁ@‘ﬁ’”a%&ﬁo’iﬁ@ % solution
of nethyl 4- (cbanzetipzinA(8KyyhbutanoipepiddComaound my. 45) - y1) - 2- [ (4-

{[ (4-met hyl phe Jjgm nol phenyl ) sul fanyl ] butanoate (0.150 g,
0. 00028 nol) |Q%%%??Z?§EM fIZran (5 nmL)/nmethanol (5 nL), a solution of

:
li t hi um hydr oxﬁ-d@(?(X@-Dla-tgnzcﬁri@ﬁ@dmﬁﬁa}'l)-Zi-(r{Zﬁ{Mé[ﬂ-(\t@ﬂu(admgﬂiyl)ﬂlhmyl]eact i on
m xture was stéa‘rbaafyl}‘armnabmﬂyl]ktﬂyb}mnl.foﬁls*h)butmeiclat:ttholrripound eoVEY acidified
wi t h sodi um bi 43\%852 solution then extracted in ethyl 20 acetate, dried
t he organic | @éﬁ 250di um sul phat e and concentrat ed, purified by

preparative TLE@mXoL], QB%nk&rﬁﬁ%j@?ﬁ J[W d?@l'iiéthbﬁy hé ]n t he
8

titl de A e, 400
W) 6 1o 17 R SApmigo Rt gyl ctpabt C2H, d, 3=

8Hz), 7.86 - 7N@ss@QH21d J= 8 Hz) 7 72 - 7.74 2H d J— 8 FE 7 40 -

7.42 (2H, d, Jz éro a%l l]> %n‘/_%il @%-(4 %(05]’232

8 Hz),c 3.82 (3 %"ﬂ? 190 Faft 76 -
2.2821134 ( ﬁﬁ!’fo a%“‘l‘? A R}“an‘ id 3 ompaudhng 32011/ 0?34227 83

Synt heti c procEﬁssS&i@Q(ﬁﬁh@rre VI Exam le 15: S thesis of 2- 4 4-nmeth 1

[ Sorporindno. TbO Do d b 8 SalB Ao T b TolBOR ] '
[ (4- met hyl phenthndBreﬂw}bymlf%ﬂ]heqapﬁléraynd)(Qamansv/C!L]lo A6) 6-

Mass: 519.31

20 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(2-{4-[(thiophen-2-ylcarbonyl)
amino]phenyl } ethyl)sulfonyl]butanoic acid (Compound no. 77)

Mass: 525.22

2-[(2-{4-[(Cyclopentylcarbonyl)amino]phenyl }ethyl)sulfonyl]-4-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 78)

25 Mass: 511.40

2-[(2-{4-[(Cyclopropylcarbonyl)amino]phenyl} ethyl)sulfonyl] -4-(4-0x0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 79)

Mass: 483.42

2-{[2-(4-{[(3-Methoxyphenyl)carbonylJamino } phenyl)ethyl |sulfonyl } -4-(4-0xo-
30 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 80)

Mass: 549.30

2-{[2-(4-{[(3-Chlorophenyl)carbonyl]amino } phenyl)ethyl]sulfonyl } -4-(4-oxo0-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 81)

Mass: 553.32

35 2-{[2-(4-{[(3-Fluorophenyl)carbonyl]Jamino } phenyl)ethyl]sulfonyl}-4-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 82)

Mass: 537.36



5nmet hyl - 4- oxo- 1, 2, 3-benzotri azin-3(4H) -yl ) butanoic acid (0.100 g, 0.00020
nol) in chloroform (10 nL), netachl oroperbenzoic acid (ncpba) (0.139 g,

0. 00081 mwbRomass@dded and the reaction m xture was coolret/Bwi1ahiat7 0C and
stirred for about 1 hour. The resultant m xture was acidified using sodi um
meta bisul phite solution, extracted in dichloronethane, dried the organic

| ayer with sodium sul phate, concentrateg, purified by 10 preperative TLC
and eluted in 10% net hanol / di chl oronmet hane to obtain the title conpound.

Yield: 0.05 g Mo (meyy 219, 00 %3% 00 M 8130551
A S e A T T
(1H 1), 2.48 Mak: 54)6953H s), 2.38 (3H s), 228(2H m). The fol | owi ng

conmpounds wer e, prepar y.foll owi ng above synt het

4-(6- et hoxy- & fiﬁzi% éggamﬁtéﬂwhﬁmiqarbog mmg?%yhezw?w onybzﬂ (4-0x0-1,2,3-

met hy Pphenyl ) dSPERIHFFNR by bisanaig agd feerppqusdingnd)c aci d (Conpound no.
189) 20Mass: ﬁ@{? 5155 “ﬁw hyl - 4- oxo- 1, 2, 3- benzotri azi n- 3(4H) -y1) - 2- [ (4-
[ (4- met hyl pheny car bo am no} phenyl )sul f onyl } but anoi ¢_acid ( Conpound
no. 190) Mass: 2 6{]49[(@30lohexylcarbonyl)ammo]phenyl}sulfony )-4-(4-0x0-1,2,3-benzotriazin-

4- (7- Met hyl - 4-XE)- yl)autandneamdr(t:ompomd&(oclyg) y1)-2-[(4- [(4-nethyl phenyl)

gigarltz)ogyl ] amﬂogsph&&ﬁ 215# f g9Y4 EJMIJ&%M c acid (Conpound no. 201) WMass:

4- Nigt ho henyl4){¢ phenAyl el Dkul 12;3ex01, 2, 3-ben
[zgtriazinX§F4l-ﬂ)e§y % ﬂbyﬂ ﬁym}m«ynm }ﬁW)k%g?)I(l)Ml\q/ag?b?34 97X302 [ (4-

[(3 4-Di chl orophen¥ %carbon am no %\gﬂ\(en ?)sulfony ]-4-(6-methyl-4-oxo-
, 2, 3- benzot r i Massa>E(.AHMy 1), 549 3AEMcENagi d (Conpound no. 207) Mass: 576. 02

2-({4-[(Cyclopropylcarbonyl)amino]phenyl} sulfonyl)-4-(4-oxo-1,2,3-benzotriazin-
3(4H)-yl)butanoic acid (Compound no. 101)

15 Mass: 457.40 (M+1), 479.36 (M+Na)

4-(4-Oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-({4-[ (thiophen-2-
ylcarbonyl)amino]phenyl } sulfonyl)butanoic acid (Compound no. 102)

Mass: 499.38 (M+1), 521.34 (M+1)

2-({4-[(Cyclopentylcarbonyl)amino]phenyl}sulfonyl)-4-(4-oxo0-1,2,3-benzotriazin-
20 3(4H)-yD)butanoic acid (Compound no. 103)

Mass: 485.39 (M+1), 507. 41 (M+Na)

2-{[4-({[4-Fluoro-3-(trifluoromethyl)phenyl|carbonyl }amino)phenyl]sulfonyl } -4-
(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 104)

Mass: 579.32 (M+1), 601.21 (M+Na)

25 2-[(4-{[(3-Methoxyphenyl)acetylJamino } phenyl)sulfonyl]-4-(4-0x0-1,2,3-
benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 183)

Mass: 536.99 (M+1), 558.96 (M+Na)

2-[(4-{[(2,5-Dimethoxyphenyl)acetylJamino } phenyl)sulfonyl]-4-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (Compound no. 184)

30 Mass: 566.96 (M+1), 588.93 (M+Na)

4-(4-Oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-({4-(phenylacetyl)
amino]phenyl}sulfonyl)butanoic acid (Compound no. 185)

Mass: 528.93 (M+1)

Synthetic procedure for Scheme VI

35 Example 13: Synthesis of 4-(6-methoxy-4-ox0-1.2.3-benzotriazin-3(4H)-y)-2-[(4-{[(4-

methylphenyl)carbonyl]Jamino }phenyl)sulfanyl]butanoic acid (Compound no. 187)




WO 2012/ 038942PCT/ 1B2011/ 054227 84 2- [(4- { [(4-Ethyl phenyl)carbonyl ]

am nol phenyGsul f onyl |

- 4- (6- metWQRor/38®@, 2, 3- benzotri azi n- 3(4H) -yl ) but anoi ¢ &ciraB{iCongezmd no.
208) Mass: 534.18 2- [(4- { [(4-Fluorophenyl)carbonyl]

am nol phenyl) sulfonyl | -4-(6-nethyl-4-o0xo0-

51, 2, 3-benzotri azi n-3(4H) -yl ) but anoi ¢ a@@ d (Conpound no. 209) Mass: 522.96
(M2) 2- [(4- { [(4-Chlorophenyl)carbonyl] am nol phenyl) sulfonyl]

- 4- (6- met Path G-o0xo01, 2, 3-benzotri azi n-3(4H) -yl ) butanoi ¢ acid (Conpound no.
210) Mass: 540.98 10 Synthetic procedure for Schene VIII Examle 16: S

thesis of Sfep & S¢nthRsis bP3-[(IRAmAidphinPIEuiARyHditGdrdtuPie 2B -6
benzotri azi nI{ 3(4&)]-ylfbut e{%i C adg)i dnfl npoﬁﬁdmrg{or 92) g@p 1e: Synt hesi s of

nmet hyl 2[ 4- 1 : R _Ssalug hgn of

T hy 1 ({244 (Do e R 20 B O B o

i n met han®l04(1 8% okl in, teteahydtafitran (1 Gff mby orethandl510¢ mL), PHE (¢ Was addeattaad (600
m.) was added and, the reaction m xtu was stirred. gt roomtenpertature (-
05 O S er i MEEh SOk SErH bt Plioda oy aplisie Theate OB St e
extract ed siife®fdtbo@COBlGE aAd theWaRRRM Wdubh WEXitE hnd BéHdehtr&ted RYotsin kgD mesh
size silica gel colum and eluted in 30% et hyl acetate/ hexane to obtain the

title compidlgsdmpoand.el d: 26 g. Mass: 347.45 (M 1) Step 2: Synthesis of

met hyl 2-({2-14-(benzyloxy)phenyl]ethyl}sul fonyl)-4-(4-oxo0-1, 2, 3-

benzotri aAield3§.0ld) - yl ) but anoate To a sol uti on of nethyl

({244- (benzyl oxy) phenyl j et hyl | sul fonyl )acetate (11 g, 25 0.0315 nol) in

di et hyl f ovigsen2o®e (157 nl) under argon at nosphere, potassium carbonate
(8.72 g, 0.0631nol), TBAI (3.5 g, 0.009 nol) and benzotri zi none et hyl

brom de (§.EMsR102084b1y™!) were added. The resultant reaction mxture was
heat ed to about 50C and 'stirred for about 4 hours. On conpletion, water was

Sl phat o S 0B ol AT O oA PG RPN BN TIppb] 215" T

el uted at betzanhklel acet ate/ hexane to obtain the pure title conpound. Yield:
7.3 ¢

To a solution of 3-[(4-aminophenyl)sulfanyl]dihydrofuran-2(3H)-one (0.2 g,
0.0009 mol) in dichloromethane (10 mL), triethylamine (0.272 g, 0.0026 mol) was added
15  under argon atmosphere at about 0°C. Afterwards, 4-methylbenzoyl chloride (0.162 g,
0.0010 mol) was added slowly drop wise for 15 minutes. The resultant reaction mixture
was extracted in dichloromethane and washed with sodium bicarbonate. The Qrganic layer
was dried with sodium sulphate and concentrated, purified on silica gel column using 8%

ethyl acetate/hexane as eluent to obtain the title compound.
20  Yield: 0.15¢
LCMS: 328.38 (M+1)

Step 3: Synthesis of methyl 4-hydroxy-2-[(4-{[(4-methylphenyl)carbonyl]amino}
phenyl)sulfanyl]butanoate

To a solution of 4-methyl-N-{4-[(2-oxotetrahydrofuran-3-yl)sulfanyl]
25 phenyl}benzémide (0.3 g, 0.0008 mol) in dimethylformamide (4 mL) and water (1 mL),
sodium hydroxide (0.040 g, 0.0010 mol) was added. The reaction mixture was stirred for
about 30 minutes and then sodium bicérbonate (0.083 g, 0.0009 mol), 18 crown 6 (0.021
g, 0.00008 mol) and methyl iodide (0.177 g, 0.0012 mol) were added and stirred

overnight. The reaction mixture was extracted in ethyl acetate, dried the organic layer



WO 2012/ 038942PCT/ 1B2011/ 054227 85 Step 3: Synthesis of

2- ({244- (benzyl oxy) phenyl | et hyl } sul fonyl) - 4- (4- oxo-1, 2, 3-

benzot ri axOroR(0s894p- y1) but anoi ¢ aci d To a sol uti orCofiBIO1/b3aR27
2-({2-[4-(benzyl oxy) phenyl ] et hyl }sul fony1l) - 4- (4- oxo0l, 2, 3-benzotri azi n-3(41-
i)-yl)butanoate (0.2 g, 0.38 nmml) in tetrahydrofiiran 5 (3ml)/nethanol (1
m.), a solution of l|ithium hydroxide (H.016 g, 0.38 mmol) in water was
added and the reaction mxture was stirred for about 1 hour. On conpletion

of reaction, sodiumbisulphite soluti s..added to acidify t hen

ext ract e&“‘gﬁomuﬁ’@&t%‘&@nﬁnﬁéﬁdtP}E%n&p\égﬁ?lbcalgﬁ u’%f‘flﬁmgécﬁ’ %PW ul phat e
and concge¥dieh&ne BYEIEMRE oBMiPthe BAE @bmPsuntC el uted in 10% ,

met hanol / di chl oromet hane to obtain the pure title conmpound. 10 Yield: 83 ny

Mass: 5045 (Mp1) NMR (DVBO-d6, 400 MHz): 8.27 - 8.19 (2H, m, 8.091 (1H,
t, J =7.2 Hz),°7.935 (1H, t, J = 7.6 Hz), 7.44 - 7.32 (5H, m, 7.17 - 6.94

)
4H, , O/ . 3. {5 D1 - , 2.97
(2 ny, Sthealt Sfthestyof methal Kaionoy-Kdatriite Bhyedsiptma o0l "1
Synt hesi §(#metidphenstycablesigiainiRo}phényPstifinyl|beaaosezyl ) oxyl — hen | eth 1
sul fon -4- 4-0x0-1,2,3-ben_y ly )ylLj _p_riazin-3 4 - 1 butanoic acid
Conpound no. i ; D $(40 1lami
215 (4 v nypnanyl SCnyt) SO FOM N 414 G S tamine)
benzotri alzqrwl)a(li‘lm)]bmm nlfeg, @.00038 motpingeteabiydrafienan GF0 mb.1fy|

2-({2-]4-: | ) ph h f 1)-4-{4- 1 - tr haddn- 3(411
-yt ) but BERRE§ BRI G A ARl M phsta REgo P 0T € 6 basr >

di met hyl giel)phérd @dddd uddendrgoWatdApRereOThe RAEt dMOhRurk fak eardodRdes e at e
(0.580 g, were added at roomtenperature and stirred for about

0. 00450
4 dalld. %@I@B&Q-ilgg gi)w@-QQQﬁﬂéanB wae gddeaddn iteaand stimed Epriahoeti ornsutssehane,

washed '-gyga;r ifie . ratl.v . i 9

acet at e/ hexane %neé(ﬁg?tﬁ{l)g{jétlﬁ%l a‘%ﬁ%hg{l%gng?)} %Ll“ g%lg%e?aﬁ %H?Wg%hg?%%g&r%?é!‘dn t he
title proshicehtrated, putlfied BPsiliga pHSDIuMBEsiHO 7Nt acdtéde/hexane as eluent to

2012/ 038942PCT/ 1B2011/ 054227 86 Step 2: Synthesis of nethyl

2- (3- | uBPBWeRS §i§ compquads 4-[ (3-f | uor obenzyl ) oxy] phenyl )

et hyl ) sul fonyl] - 4- (4- oxo- 1, 2, 3-benzotri azi n-3(4H) -yl ) but anoat e

Pot assi uMiddrbbhate (0.192 g, 0.139 mol) and 3-fl uorobenzyl bronide (0.096
m., 0.765 nol) were added to a sol ution of nethyl

24[ 21X 4- Btegr o Syptiesispd dk(pHthethok pdyikio- U2,3-benzotriazin-3(4 H)-yl)-2-[ (4-{[ (4-

5(4-oxo-1 -pbenzotriazin-3(41]) - tanoate (0.3 g, 0.639 mvl) in N N
di net hyl P’&ﬁ?ﬁﬂﬁ%}@%ﬂ?@yhﬁww&é&}ﬂﬁ%aﬁb‘étaa M s was stirred at

anbi ent condi i_i ons, overnight. After conpletion of reactiqn, the reaction

m xture was exPRaphusignphmsthyy [t i 4rmethyphepiersbornyl lemingipbsnydhd sat ur at ed
br i | on. he. cf Hde _ _ b . T |
chr omat og La 114G EL I RTINS P bidaook, Blobb ol col um

tetrahydrofuran (5 mL)/methanol (5 mL), a solution of lithium hydroxide (0.025 g, 0.0006

20  mol) in water was added and the reaction mixture was stirred for about 1 hour. The

resultant mixture was acidified with sodium bisulphite solution and then extracted in ethyl
acetate, dried the organic layer with sodium sulphate and concentrated, purified by
preperative TLC using 10% methanol/dichloromethane as eluent to obtain the title

compound.
25  Yield: 0.04 ¢
LCMS: 503.15 (M-1)

NMR(DMSO-ds, 400 MHz): 6 10.20 (1H, s), 8.10 - 8.12 (1H, d, J = 8 Hz), 7.84 -7.86 (2H,
d,J=8Hz),7.69-7.71 (2H, d, J=8 Hz), 7.54 - 7.60 (2H, d, J= 8 Hz), 7.31 - 7.39 (4H,
d, J=8 Hz), 4.49 (2H, m), 3.94 (3H, s), 3.71 (1H, m), 2.37 (1H, m), 2.15 (1H, m).



10 to give the title conpound. Yield: 450 ng Step 3: Synthesis of

2- (3-fluorobenzyl)-2-[(2-14-[(3-fl uorobenzyl ) oxy] phenyl ) et hyl)

sul fonyl]wo-20®/B3@21, 2, 3- benzot ri azi n- 3(4H) - yl ) but anoi c patiIB20I00H230! uti on
of methyl 2-(3-fluorobenzyl)-2-[(2-{4-[(3-fluorobenzypoxy]phenyl)

15et hyl ) sul f ony1] - 4- (4- oxo0-1, 2, 3- benzot ri azi n-3(4H) -yl ) but anoate (0.452 g,
0.838 mml ) in tetrahydrofuran (1 nlL) Hd net hanol (2 m), a solution of

| ithium hydroxide (0.028 g, 0.683 mmol) in water was added and the reaction
m xt ure wBathstli rred overni ght at roomtenperature (- 25C). To the resultant
m xture, sodium bisul phite solution was added to acidify and then extracted
in ethyl Bxatpltd4: Bgathesigafd-(6-hettei-dvas-HP3dstnwittinzindd4 HryRQ-E4{fHat e and

concentrate nd purlfle by reperative TLC with 10%
met hanol/@l‘i&xﬁ’&?@ﬁ { W my Mass:
632.25 (M 1) NWR (DIVBOd6 400MHz): 8 8.24 - 8.17 (2H, dd, J= 7.6Hz & 8Hz),

8.07 (1H, Step 13 Syntiwsis@fmethyl @lzytlquy-Zr[(4-ertrplmy))suffany4]:bucmat@ J= 6.4Hz),
7.29 - 7.16 (8H, n), 6.98 (2H, t, J= 8Hz), 5.12 (2H, s), 4.73 (2H, s), 3.66
- 3.37 (2H, m) To 3 sofetion af 14(4 mmppml)aﬂ@@yngﬂydmﬁra@zsaﬂ)-or@ (34 g DHO8H) .

o hast oD BTRABRBEEEELER) SR IL) oA Rrblse B! dad o1 O
2- (4- Fl uomebenayslifleadd e {&cﬁéémﬁhﬁ&rw&%ﬂﬁw%&ydbebteswﬁl}lﬁﬁésy Iosit!Ish@in 1 - 4 (4

- 0xo0-1, 2, 3-benzotri azi n- 411? P/ but anoi ¢ acid (Conmpound no. 186) Mass:
632. 25 ( Mng;grbonate (0.836 g, 0.009 mol), 18 crown 6 (0.211 g, 0.0008 mol) and methyl iodide (1.7

2-(2-Chlo | or aben 0X et Ifo ]- 4(4-
50x0-1, 2, éﬁg@%ﬁé |“§C£J|’;% d?%‘ﬂgl%g'ﬁ%%‘feé{‘ﬁéﬁt Zlﬁ% 89{'}] %‘&%{8 Vﬁ% IK}B

664. 1) ( MetRyl debtapaiied the oraidlaer visHS sodidrR suliyBite iaxd B@io@hﬂrzﬁe&’ﬁﬁhﬁb@ ages
(MWPs) New chem cal entities of the present invention and corresponding

st andar dsSiligege! icalummeusineetie ethyl ﬁ%@f@fhems elusnidp dbtain thsitisleicomporng- i n 100%
DVSO and ﬂ@@_qqgugnt

Step 2: Synthesis of methyl 4-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-[(4-
nitrophenyl)sulfanyl]butanoate

15 To a solution of the methyl 4-hydroxy-2-[(4-nitrophenyl)sulfanyl]butanoate (8.8 g,
0.0315 mol) in tetrahydrofuran (100 mL), 6-methyl benzotriazinone (6 g, 0.0378 mol) and
triphenyl phosphine (12.3 g, 0.0475 mol) were added under argon atmosphere, cooled to
about 0°C and then DIAD (9.5 g, 0.0475 mol) was added. The reaction mixture was
stirred for about 30 minutes. The resultant mixture was extracted in ethyl acetate, dried

20  the organic layer with sodium sulphate, concentrated, purified by silica gel column using

7% ethyl acetate/hexane as eluent to obtain the title compound.

Yield: 10.0 g

Step 3: Synthesis of methyl 2-[(4-aminophenyl)sulfanyl]-4-(6-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoate

25 To the solution of methyl 4-(6-methyl-4-ox0-1,2,3-benzotriazin-3 (4H)-yl)—2Q[(4-
nitrophenyl)sulfanyl]butanoate (10.0 g, 0.025 mol) in tetrahydrofuran (100 mL)/methanol
(100 mL), Pd/C (10gm) was added. Vacuum and subsequently hydrogen pressure was
applied by balloon. The reaction mixture was stirred for about 5 hours. The resultant

mixture was filtered through celite and concentrated to obtain the title compound.



10 dilutions were made in [ MWP assay buffer: 50 mM HEPES, 10 nM CaCl2, 150
nM NaCl, 1 p,Mzinc acetate, 600 p, M CHAPS (pH 7.4). Assays used human MVPs
expressedwei2otre3sag full |ength or catal ytic donmai n. TheCCaBloagesraze
(MWP-1), GCelatinase (MW-9), Elastase (MW-12) and nenbrate type-1 ( MVP-14)
were cl eaved and activated using reagent APMA (4-am no phenyl mercuric
acetate) to obtain active catalytic doggins. In a 15 typical 100 pl
reaction assay mxture, 1.0 gl of desired MW enzyne was incuabted in

buf f ered Eféll&‘téliso in absence or presence of 1.0 pl of NCEs/standards for 30
m nutes. Reactioh was started with desired flurogenic substrate - FAMIAVRA

Concent r A01RH: Svarbesy Mheme G ridhyr Lot Part- feneb i ana b 2okl or 45

mi nut es amdtlfzyglmnryi)cm)ﬁyi]&Mi&ﬂpmlﬁnﬂkﬁﬂ!ﬁﬁaﬁwer ease in RFUs) at Exc 495

nmand em 5 nm Bl ank reaction rate (wthout enzynme) was subtracted from

each val ue. The, %%Glﬂﬂ&:i ot mgfﬁzls ?Jﬁ(gyﬁnékﬁkgzm&lﬁﬁ?lgﬂ%@rﬁ&ﬁ {-2loxpal£3. x 100.

| C50 values were calculate a vare gressi oh anal sysis net hod
by G aph-Fadotpiazierd($E)-si)butadoate @F00vEa 00053 inod) ia dichborpmethtnad9enk)psponse

Cosay ot BITHHRE Goh D OPI0) 8 o) anaied Mate SraohaiBeiere phred DABOVGI Gy o5t o
conpoundsaridtfén Aehisés cﬂ% / o%,léoomirﬁégﬁ Qﬁ§add’@aisﬂwlg%}‘ wi&S | Walhe

activity profiles, actrvities of "the conpounds disclosed in the
i nvent i ondgnedyiadding|veser andleytractingdmdxbbuomdthang, washred| vaith sagliethout 2.6 nM  or

from aboui. m cronmol,ar to about 2. n or,from about 650,nM. bout 2.6
nM or f?%ﬁq&g %ag?’%ﬁlﬁg rg%}n%gagﬁxiw .éO‘MW’S fhfatregﬂggancgggﬁpd,mtfﬁﬂﬂ%y o about
2.6 nM oso-flzmmiadogmoﬁﬁnﬂmrtgomb%?l docfatéTMxa0¢ ad £106taOBbhin3le Al t 0 about

2.6 nM or fromabout 20 nMto about 2.6 nM or from about 12 to about 2.6

nM as cotprasadt o about -1.4 to 3.2 nMfor narimastat. WO

2012/ 038942PCT/ 1B2011/ 054227 88 MWP12 activities of the conpounds

di scl osedYield:thké ¢ nventi on provided ' Cm val ues from about 10 micronolar to
about 0.13 nM or fromabout 1 mcronolar to about 0.13 nM or from about
300 nM t cStep SutSyH&isf4-@-methgiuaizout,2,3Henpdiriainad@a)-yl)-2-(4nfj(4-or from
about 50 th? about 0.13 nM or_ from about 30 nMto about 0.13 nM or 5

f r om aboulethyphanyheanbsnyllammng}phenyd)sulfamyl{biangic 2gdM t 0 about 0.13 nM or
from about 7 to about 0.13 nMas conpared to to 0.2 nMto 0.9 nMfor

mari st at . 850 gwsolatien of methyl A(Coetuldcoxof 1, B3rhenretripzin B¢ iaylr2t[(4i ncl udi ng

racemat esg £ j iLast ereonmar st hereof . .o r tincal Iy
saccopt anf P BERE SesPny NaRElofbRETH Db biRho o Bopt HIEREE LR Y,
het er oar yletralG)dtsfapnas @ill)émétarkol 25 MY a sdhationofiighiainchydadHdd (0.008-¢C12
het er oar y(i or C6-C 12 7heter ocyclﬁl each of which is optionall 131/ further
subst i t ut ®B043 meld inwateppas added. The reaction mixture was stirred for about 1 hour. The
resultant mixture was acidified with sodium bisulphite solution then extracted in ethyl
20  acetate, dried the organic layer with sodium sulphate and concentrated, purified by
preparative TLC and eluted in 10% methanol/dichloromethane to obtain the title

compound.
Yield: 0.1 g
LCMS (m/z): 503.03 (M-1)
25  NMR (DMSO-dg, 400 MHz): 8 10.17 (1H, s), 8.02 - 8.08 (2H, dd, J = 8Hz), 7.93 -7.95
(2H,d, J=8Hz), 7.86 - 7.88 (1H, d, J= 8 Hz), 7.72 - 7.74 (2H, d, J= 8 Hz), 7.40 - 7.42

(2H, d, J= 8 Hz), 7.04 - 7.06 (2H, d, J = 8 Hz), 4.49 - 4.53 (2H, t, J = 8 Hz), 3.82 (3H, s),
3.73 - 3.77 (1H, m), 2.49 - 2.52 (3H, 5), 2.26 - 2.28(1H, m), 2.11 - 2.14 (1H,m).



8substituents independently selected fromRlI; 9U represents bond, -NH,
-¢(=0)- , -(CH), -C(=S)-, -0-, -S02_or -S wherein n 10represents zero or
an i ntegewohletzvmsen2l and 2; 11V represents bond, -NH, PCIAB}01]1/054C¢7=S) -
12Wrepresents bond, -NH, -C(=0)- (CHZ) n-, -¢(=5)-, -0-, -S or -S02-;
13Xl represents-O, -S-, -SO or - 14R represents H, al kyl or
aryl al kyl; 15111 represent sal kyl, alkg% al kynyl, cyano, nitro, hal ogen,
hal ogeno- C1- C6 al kyl, 16hal ogeno- Cl- 6 aI koxy, azi do, thiol, alkylthiol,

- (CH2) n- th@@ic-procediire Bor Se - 17NRf Rq, - (CH2)n-C(=0) NRf Rq,

-(CH2) n-NHC(=0) - Rf, -(CH2)n- 0-C(=0)-NRfRq, 18(CH2)n NHC(=0)NRf Rq, ,

- (C112) n-E3a@fpkd] 5: szr/nthesmﬁmr)(m-{ NH-rﬁéthﬁlbhaivmmbbavlaﬁﬂbn@enal))smmﬁmeﬂ-

{wherein Rf a qfq ea ndePenden A yl, al kenyl,
cycl oal kR TBFDYI-T-H¥Q 0 2o PYIIZOUKKE AL QiC|aC : 2L et er oaryl and
21al kyl heter cl yl, nis as defi ned earl | er and mis an | nt eger 0-2} ; WO

2012/ 038942P q BSYUtgros2 [#- (§@-methytphpey ljcertosyl]amgino } pheny)sulfanyl]- 4 (6-
5  methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (0.100 g, 0.00020 mol) in

chloroform (10 mL), metachloroperbenzoic acid (mcpba) (0.139 g, 0.00081 mol) was

added and the reaction mixture was cooled to about 0°C and stirred for about 1 hour. The

resultant mixture was acidified using sodium meta bisulphite solution, extracted in

dichloromethane, dried the organic layer with sodium sulphate, concentrated, purified by
10 preperative TLC and eluted in 10% methanol/dichloromethane to obtain the title

compound.
Yield: 0.05 g
LCMS (m/z): 519.00 (M-1)

NMR(DMSO-ds, 400 MHz): § 10.51 (1H, s), 8.00 - 8.06 (2H, d, /= 8Hz), 7.84 - 7.93 (6H,
15 m),7.72-7.74 (2H, d, J=8Hz), 7.33 - 7.35 (2H, d, /= 8Hz), 4.39 - 4.42 (2H, m), 3.81
(1H, m), 2.48 - 2.50 (3H, s), 2.38 (3H, s), 2.28 (2H, m).
The following compounds were prepared by following above synthetic route:
4-(6-Methoxy-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4-{[(4-
methylphenyl)carbonyl]amino } phenyl)sulfonyl]butanoic acid (Compound no. 189)
20 Mass: 535.15

4-(8-Methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-[ (4- {[(4-methylphenyl)
carbonyl]amino } phenyl)sulfonyl ]butanoic acid (Compound no. 190)

Mass: 519.18

4-(7-Methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-[ (4-{[(4-methylphenyl)
25 carbonyl]amino } phenyl)sulfonyl]butanoic acid (Compound no. 201)

Mass: 519.12

2-[(4-{[(4-Methoxyphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 206)

Mass: 534.97

30 2-[(4-{[(3,4-Dichlorophenyl)carbonyl]amino } phenyl)sul fonyl]-4-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 207)

Mass: 576.02



25wherein Rl is as defined earlier and v represents zero or an integer
between 1-4. 1 2. A conpound according to claim11, having the structure of
Forrmul a 1sOR0/B8ROH 1-3 2Fornmul a | a 3i ncl udi ng racenat esT/IBHAnNdi4QEr S and
di astereonmers thereof, or a pharnmaceutically 4 acceptable salt thereof
wherein, represents (un)substituted aryl or heteroaryl; WO

2012/ 038942PCT/ 1B2011/ 054227 91 6Wrep sents C6-Cl12 aryl

C3- Cl2cycl oal kyl , C6-Cl2heteroaryl or ClZ 7heterocyc|y| each of which is

e, Oy B e
~(CH2) nC( =0) NHL2: 31‘2? )-yD (0)-,-(CH)n-0- 1

1, -(CH2), OC( =Mabits53418( S) NH, -NHC(=S)- or - NHC(=S) NH wherein n

12represent zero or an integer between 1 and 2; 13Xl represents -O0-
-SO or -So-:2-[(4-{[(¢- Fluorophényl)carbonylJamino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
5

'1,2,3- -benzotriazin-3(4H)-yl)butanoic acid (Compound no. 209)
Mass: 522.96 (M-2)

2-[(4-{[(4-Chlorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 210)

Mass: 540.98
10  Synthetic procedure for Scheme VIII
Example 16: Synthesis of 2-({2-[4-(benzyloxy)phenyl]ethyl}sulfonyl)-4-(4-0x0-1.2.3-

benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 92)

-S-,

Step 1: Synthesis of methyl ({2-[4-(benzyloxy)phenyl]ethyl}sulfonyl)acetate

To a solution of methyl ({2-[4-(benzyloxy)phenyl]ethyl}sulfanyl)acetate (27 g,

15 0.085 mol) in methanol (450 mL), a solution of oxone (157 g, 0.256 mol) in water (600
mL) was added and the reaction mixture was stirred at room tempertature (~ 25 °C)
overnight. After completion of reaction, the crude compound was extracted in ethyl
acetate and washed with water, purified by 60-120 mesh size silica gel column and eluted

in 30% ethyl acetate/hexane to obtain the title compound.
20  Yield: 26 g.
Mass: 347.45 (M-1)

Step 2: Synthesis of methyl 2-({2-[4-(benzyloxy)phenyl]ethyl}sulfonyl)-4-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)butanoate

To a solution of methyl ({2-[4-(benzyloxy)phenyl]ethyl}sulfonyl)acetate (11 g,
25  0.0315 mol) in dimethylformamide (157 mL) under argon atmosphere, potassium
carbonate (8.72 g, 0.063 1mol), TBAI (3.5 g, 0.009 mol) and benzotrizinone ethyl bromide
(8.01 g, 0.0315 mol) were added. The resultant reaction mixture was heated to about 50°C
and stirred for about 4 hours. On completion, water was added and extracted in ethyl
acetate, dried the organic layer with sodium sulphate and concentrated, purified by 60-120
30  silica gel column and eluted at 8% ethyl acetate/hexane to obtain the pure title compound.
Yield: 73 g



14R represents H, al kyl or arylal kyl; 15l e represents al kyl, al kenyl,

al kynyl, cyano, nitro, hal ogen, hal ogeno-C -C6 al kyl, 16hal ogeno- Cl- C6

al koxy, awpDado12/a3s440l , al kylthiol, -(CH2)n-ORf, -C(=0)-RPCTARBIDRNF4227

17NRf Rg, -(CH2)n-C(=0)NRfRg, -(CH2).-NHC(=0)-Rf, -(CH2)n- 0-C(=0)-NRA4,
18(CH2)n NHC(=0)NRfRq,, -(CH2)n-OC(=0)- Rf, -(Cl12)/14\111-9=0)-Rf or

19- (CH2) nS(=0) . - NRf Rg {wherei nRf and 1854 each i ndependent |y represent

hydr ogen, 20al kyl, al kenyl, cycl oal kyl aryl, heteroaryl, heterocyclyl,

al kyl ar y| Stepl3k ySymshesisoafrd#( {2 d ddbaizyl dxy) pteny ] ethy Gsyifonyl)-#(4-wz0deX,3ned earlier

and mis an inteqger, 0-2)- 22W/represents nmono-, bi- or polycyclic

het er oar yﬁewpﬂiéz? '%‘&;}S}l}li’“t%?'é@ﬂéﬁ from 23the following 25wherein Rl is
as defined earlier and v represents zero or an iPt%g r et\“ef? 1-4. 13. A
conpound of Fofasglufio %ﬁnéﬁlyl 2-({>pA-fhenzyloxy)phenyl |ethyl} sulfonyl)-4-(4-oxo-

Shenzot 11 12 rel AT Nt Hoy AR Y i intedhn@uckn . =
42- (3 - Mniympttiapble(dyik ) a sblusioh bOlithim Aydréxide §0.01@ ¢30.b& nmadl) inawater 843 11) -
5yl ) but anoj ' Com d no. 2), . .
% f ( 3,; ?F‘l(')‘iii_gii %31@%@%%”@3%%%&9&%@1 fpg ghots by 2% gomalergn ohreastiens 2, 3.
enzot ri @z hn s id(: . Qo :
Sl n Bf<AiPhit Iséltlﬁ&@%%}%}c%g l‘j(? p &%g}ﬁﬁ)di?%n BRtrac¥dd in%fhyl acetate, dried

{[2- (4" - Chl or obi phenyl- 4-ypet 4-oxo0-1, 2, 3-'benzotri azi n-3(41
1) - 9yl ) biht anganic lagérdviftCondpon selphate and cort@@tratéd, purified by preparative TLC

EEAC T T A S RS R
10 Yield: 83 mg '
Mass: 506.37 (M-1)

NMR (DMSO-ds, 400 MHz): & 8.27 — 8.19 (2H, m), 8.091 (1H, t, J= 7.2 Hz), 7.935 (1H,
t,J=7.6 Hz), 7.44 - 7.32 (5H, m), 7.17 - 6.94 (4H, m), 5.07 (2H, s) 4.54 (2H, m), 3.75
(2H, m), 3.51 - 3.35 (1H, m), 2.97 (2H, m), 2.51 (2H, m).

15  Synthetic procedure for Scheme IX
Example 17: Synthesis of 2-(3-fluorobenzyl)-2-[(2-{4-[(3-fluorobenzyl)oxy]
phenyl}ethyl)sulfonyl]-4-(4-0x0-1,2.3-benzotriazin-3(4H)-yl)butanoic acid (Compound
no. 191)
Step 1: Synthesis of methyl 2-{[2-(4-hydroxyphenyl)ethyl]sulfonyl}-4-(4-0x0-1,2,3-
20  benzotriazin-3(4H)-yl)butanoate

To a solution of methyl 2-({2-[4-(benzyloxy)phenyl]ethyl}sulfonyl)-4-(4-oxo-
1,2,3-benzotriazin-3(4 H)-yl)butanoate (0.469 g, 0.9 mmol) in dichloromethane (12 mL),
dimethylsulphide (0.33 mL, 0.00450 mol) and boron trifluoride etherate (0.580 g, 0.00450
mol) were added at room temperature and stirred for about 4 days. The reaction mixture

25  was then extracted in dichloromethane, washed with water and purified on preparative
TLC run in 50% ethyl acetate/hexane and eluted in 10% methanol/dichloromethane to

ontain the title product.
Yield: 100 mg

Mass: 432.40 (M+1)



122- { [(4' -Chl orobi phenyl-4-yl)nmethyl] sulfonyl } -4-(7-nmethyl-4-o0xo0-1,2,3
- 13benzotri azi n-3(4H) -yl ) butanoic acid (Conpound no. 6), 142- {

[ (4" - Chl owokhpiissgst- 4- yOnet hyl ] sul fonyl } PCT/IB2011/054227
-4-(4-oxo0-1, 2, 3-benzotriazin-3(411)- 15yl)butanoic acid (Conpound no. 7),
162-[(3',4' -Di fl uorobi phenyl-4-ypsul f onyl ] 4 (6 met hyI -4-o0xo0-1, 2, 3-benzotri
azin- 173(411)-yQoutanoic acid (Corrpoug? ,

2012/ 038942PCT/ 1B2011/ 054227 93 182- { [(4' - ChI orob| phenyl-4-yl) et hyl ]

sul fonyl }

19benzot r$t89 |2 f Sg’(lgl%s f}%ﬁb&%%ﬁﬁ‘&%"g’%{'@hﬁﬁgﬁ ﬁ" Ké‘.ﬂ“é’f‘,’be“zyl)oxﬂ phenyl}

204- ( 6- Meéthy) su‘lfoﬁzl] 41%420;?« - P2 32Nlzo fided 7 - afﬂm anoaté _
[4'-(trifluoronethyl) |pheny1 214- yI]su fonyl | but anoi ¢ aci d (Conpound no.

10), Pota. bonate (0,192 d b d 0096 L
222.1(3", 4 - D eniSsium carbonate (0,192,8 1177 Sl §nd,3- flaorobenzyt brpmide (0,09 Bl enzot r

i azi n- 233?613—1)109@6!3@&@1@@& aaglutdon 6I)mpthlyhﬂ-{{123(4-h)ac)rpxyphenyl)ethyl sulfonyl} 4-

R L T A

262-[ (3’ , dinreflyifortamide P &1y bt foyd beﬂﬂefa%x lahd ﬂus( @aﬁﬁirfb)ﬂ' at 4m®iet donditimienzot r

I azi n- 273(4H) yQbut anoi ¢ acid (Conpound no.
282- [ ( 31-®erugly- Aftemeompletion h‘équum ﬂ@mqtmnym](m wes erdtaptel-idetbyb- 1, 2, 3-

ggge{]fgt r%f?tzak) aé%( 41&%‘{/%’% VV&[ ggﬁwa?edzprt HE’?‘??WH% S'Q%}é FOmPANAWISot 1 i azi n-
3(411) - Purifjel i aRdics galCothrhCOHTBRIErdpA-and @luted with 20% ethyl acetate in hexane

10 to give the title compound.
Yield: 450 mg

Step 3: Synthesis of 2-(3-fluorobenzyl)-2-[(2-{4-[(3-fluorobenzyl)oxy]phenyl}ethyl)
sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid

To a solution of methyl 2-(3-fluorobenzyl)-2-[(2-{4-[(3-fluorobenzyl)oxy|phenyl}
15 ethyl)sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoate (0.452 g, 0.838 mmol) in
tetrahydrofuran (1 mL) and methanol (2 mL), a solution of lithium hydroxide (0.028 g,
0.683 mmol) in water was added and the reaction mixture was stirred overnight at room
temperature (~ 25°C). To the resultant mixture, sodium bisulphite solution was added to
acidify and then extracted in ethyl acetate. The organic layer was dried with sodium
20  sulphate and concentrated and purified by preperative TLC with 10%

methanol/dichloromethane to obtain the title product.
Yield: 120 mg
Mass: 632.25 (M-1)

NMR (DMSO-ds, 400MHz):5 8.24 - 8.17 (2H, dd, J = 7.6Hz & 8Hz), 8.07 (1H, t, J =

25  7.6Hz),7.92 (1H, t,J=7.2Hz), 7.442 (2H, d, J = 6.4Hz), 7.29 - 7.16 (8H, m), 6.98 (2H, t,
J=8Hz), 5.12 (2H, ), 4.73 (2H, 5), 3.66 - 3.37 (2H, m), 3.23 - 3.19 (2H, m), 2.99 (2H,
m), 2.51 - 2.34 (2H, m).

The following compounds were synthesized by following the similar route of

synthesis:



322-[(4' - Chl or obi pheny1-4-yl)sul fonyl]-4-(6-mnmethyl-4-oxo-1, 2, 3-benzotriazin
-3(4H) - 33yl ) butanoic acid (Conmpound no. 16),

342-[ (4' -\eOhiMisghaeny1l- 4-yl ) sul fonyl ] -4-(6-net hyl - 4- oxoPCTABBH @20t ri azi n-
3(4H) - 35yl )butanocic acid (Conmpound no. 17),

362-[(4' - Met hoxybi phenyl- 4-yGsul fonyl | -4-(6- et hyl - 4- oxo-1, 2, 3-benzotriazin
- 373(4H) - yObut anoi ¢ acid (Conpound no 8718)

382-[(4' - Fl uoro-3' - net hyl bi phenyl-4-yGsul fon (6- net hyl oxo-1, 2, 3-
30bensot 11 asi o6 Ergtepnly Grl6l-ich B ommpmons sy B DAy -4-(0-

[ 4- ( 6- Met hoxy pgxd-t,2i3-Beny Gviaminyd (} H3-yl)butaydic heid 4€ dpowmat ig. 286) - benzot ri azi n-

413(4H) -yl ) but gnoi. '?M;&orrpound no. 20),

424- (4-0xo- 1, 2, S%@ﬁ?é# l'azi n-3(4H) -y1) - 2-(

[4' -(trifluor omszbwmyzwﬂzé{%{tj clﬂBﬂ%&xmyh)bxﬁ}phémydthyb)shﬁbﬁm]}4€(m d
(Compaund no. gdo-1,284Benzbtr Q1%34H%?28ﬁ5ﬁt96){ urasmyduttt xE108hyl | sul fonyl }

-4-(4-o0xo0-1, 2, -benzotri azi n- H) -yl ) butanoic acid (Corrpound no. 22),
462- { [(3 -F N@F%ﬁﬁ“—l%%@fl@l 1- 4-yOret hyl] sul fonyl} -4-(4-oxo-1, 2, 3-
47benzotrE% 3044 ARUE-2 oBtbida no. 23), 482- {

[(3,4"- mr@—ré‘%i@ﬁ%%—#—m

- 4- (4- 1,2,3-b t u |
502( { 0?(() 3 I%Blw%ﬁ%rgurcélﬁn lﬁlgﬁyﬁ S)y%_%%{l%ﬁﬂ f Eﬁﬁl F%tﬁ%ﬁp?nc{ll%) g@g&%’s 34 i 1n
-4-( 4 OX Othé &santhﬁmbﬁ wabEd Pre paréd ﬁé‘d)k- M thlﬁnoo% IE, 1) ;{[ﬁ(bﬁbwqﬁéhtno 25)
522- FI uor o- 3' - net hyl bi

phen - 4- yOret hyl sulfongé - (4- ox , 2, 3-
Sabentfbt | thions S 1ade HOMRobey ReTiar SOamHITHBE R0 18] Cad2, 150 M NaCl,
544- (4- 0xpid Zind 2080 %400 ' FHAPS P % ): %@sa[yéluéécfﬂlhﬁin%w&%}’ésgéa' &ieny1-4-

as full length or catalytic domain. The Collagenase (MMP-1), Gelatinase (MMP-9),
Elastase (MMP-12) and membrate type-1 (MMP-14) were cleaved and activated using
reagent APMA (4-amino phenyl mercuric acetate) to obtain active catalytic domains. In a
15 typical 100 pl reaction assay mixture, 1.0 pl of desired MMP enzyme was incuabted in
buffered solution in absence or presence of 1.0 ul of NCEs/standards for 30 minutes.
Reaction was started with desired flurogenic substrate - FAMTAMRA (FAM-Thr-Pro-
Gly-Pro-Leu-Gly-Leu-Dpa-Ala-Arg-Arg-Lys-TAMRA-NH2) at a final concentration of
10 uM per well and reaction was allowed to proceed for 45 minutes and rate of velocity
20  was monitored (increase in RFUs) at Exc 495 nm and emi 525 nm. Blank reaction rate
(without enzyme) was subtracted from each value. The % control activity = (inhibited
rate/control rate) x 100. ICs, values were calculated using least square regression analsysis
method by Graph-Pad prism version 4.2 software, using a 5-6 point dose response curve in
presence of inhibitor. ICsy values were averaged for duplicate assay data and values were
25  tabulated. The present invention relates to compounds that act as dual MMP-9/12

inhibitors, which have desirable activity profiles.

MMP9 activities of the compounds disclosed in the invention provided ICsq values
from about 10 micromolar to about 2.6 nM, or from about 1 micromolar to about 2.6 nM,
or from about 650 nM to about 2.6 nM, or from about 300 nM to about 2.6 nM, or from

30  about 100 nM to about 2.6 nM, or from about 50 nM to about 2.6 nM, or from about 30
nM to about 2.6 nM, or from about 20 nM to about 2.6 nM, or from about 12 to about 2.6
nM, as compared to about -1.4 to 3.2 nM for marimastat.



55yl ] met hyl | sul f onyl ) but anoi ¢ aci d (Conpound no. 27), WO

2012/ 038942PCT/ 1B2011/ 054227 94

562- {[ (4'whbbirsgaz phenyl- 4- yOret hy] ] sul f ony1} - 4- (4- oxoPCTABBHbe2Dt ri azi n-
573(4H) -yl ) butanoi c acid (Conmpound no. 28), 582-{

[ (4" - Fl uorobi phenyl-4-yQOnret hyl ] sul fonyl }

-4-(4-o0xo0-1, 2, 3-benzotriazin-3(411)- 5%¢l)butanoic acid (Corrpound no. 29),
602- ({2-[4-(6- Met hoxypyri di n- 3- yOphenyl | et hyl } sul f ony1l) - 4- ( 4- oxo0-1, 2, 3-

(22 (5" H or o MVEE vt oB Y SbPhios GRIBRH PG ayentdp pR¥fledics » 5
63benzot r vaadsrcih 4bdutyl b)dﬁuio@ﬁtﬂaﬁo @Bblﬂ 0 1IGHM Ok oA @bod 1) m1cromolar to about
642-{[ 2- (4' - Et hyl hi phenyl- 4-ypet hyl ]suI fonyl} 4- (4-o0x0-1, 2, 3-benzotriazin-3

(411) - 65913 B o fom 2hout3QaMyie aberitfel 3 84 or from about 100 nM to about 0.13

662- {[ 2- f - 4- hy!

P oo d %Qgshé*%{@?%??ﬁ?y%e@(%ﬁ\* HER AR o phow 03N o8, )
682-{[2- (ﬂrbm@bamﬁﬂ_ Ve ytout Oy3aiNydr] feath hbcmt ]l}Sthbébomd} 13 2M3ebeornaboutazi n- 3

(411) - anogi. c id ound na.

{[2-(3 - ?/H%? “HBSM %\gﬁﬂﬁ ipfo 4 %ﬁﬂ\étt%9|9jf§\(}|f?rdﬁ9ril}la%at(4 oxo-1, 2, 3-
71lbenzotriazin-3(411)-yl)butanoic acid (Conmpound no. 35), 722-( {2-

[ 4-(1- Met hyl- 1H pyrazol - 4-ypphenyl] ethyl} sul fonyl)-4-(4-o0xo0-1, 2, 3-
73benzotri azin-3(411) - yDbut anoi ¢ acid (Conpound no. 36),

742-{[ 2- (4' - Met hyl bi pheny1- 4-ypet hyl ] sul fonyl}-4-(4-o0xo0-1, 2, 3-benzotri azi n-
3(411) -



75yl ) but anoi ¢ aci d (Conmpound no. 37),

764- (4-0xo0-1, 2, 3-benzotriazin-3(411)-yl1)-24 {2-

[4' - (trifwoenmssdfoxy) bi phenyl-4- 77yfl et hyl }sul f onyl ) beCanvioa1/esnzy
(Conpound no. 38), ‘ ,

784- (7- Met hyl - 4- oxo- 1, 2, 3-benzotriazin-3(411)-yl)-2-{[4"-(trifluoronethoxy)
bi phenyl 79-4-yl]sul fonyl }butanoic aci 8( Conpound no. 39),

804- ( 6- Met hoxy- 4- oxo-1, 2, 3-benzotriazin-3(411)-y1)-2-{[4" -(trifluoromethoxy
) 81bi phe¥¥d Climt | sul f onyl } but anoi ¢ aci d (Conpound no. 40),

824- ( 7- Met hoxy- 4- oxo-1, 2, 3-benzotriazin-3(4H)-yl1)-2-{[4"-(trifluoronethoxy)
83bi phienyl.- 4- yA]catpbamy off futtralol ¢ aci d ( Conpound no. 41),

842-[(4' -tert-Butyl bi phenyl-4-ypsul fonyl]-4-(4-o0xo-1, 2, 3-benzotriazin-3(411
)- 85yl )butanoi c—aci d (Conpound no. 42)a

862-[ (4' -Ethyl h eny1- | 11 4-( 4- oxo- 1, 2, 3-benzotri azi n-3(411) -y1)
but anoi ¢ 87aci d\{ZeyyRAUNE ,
884- (4-0xo0-1, 2, 3-benzotriazi n-3(411)
89yl ] sul fonyl } but anoi ¢ aci d ( Conpoun )qg. 44) ,

904- (4- 0xo-1, 2, 3-benzotri azi n- 3(4,y1) -2-{[4"-(trifluoronethoxy)bi phenyl -

(1) - OH{ [ 4" - (pr opan- 2- yObi pheny1- 4-

4-yl'] 91sul fonyl } but anoi c acid (Cormpound no. 45),
924- (45 Ox0-1, 2, 3-benzot ri agiRud{ 41 y1l)-2-({4-[ (phenyl car bonyDam no]
93phenyl } sul fonyl)butanoic acid (Conpound no. 46), WO
2012/ 0B89fRRAH LB O5420F - ticall
[ (4- Met hoxypl)lhergyl ) car bony aﬁ‘ll%ﬁoa?lgﬁ%{ns&%%r{lﬁrf })hr%rﬁo]f’ qréfl-p E{rgicgp 11<’:a2,y3 -
4  acceptable salt thereof; wherein,

5 @ represents (un)substituted aryl or heteroaryl;

6 represents Cq-Cy aryl, C3-Ci; cycloalkyl, C6-Ci2 heteroaryl or Co-Ci2

7 heterocyclyl each of which is optionally further substituted by one or more

8 substituents independently selected from R';

9 U represents bond, -NH-, -C(=0)- , -(CHy)y., -C(=S)-, -O-, -SO».or -S- wherein n
10 represents zero or an integer between 1 and 2;
11 V represents bond, -NH-, -C(=0)-, -C(=S)- or -SO,..
12 W represents bond, -NH-, -C(=0)-,(CH,),., -C(=S)-, -O-, -S- or -SO,.;
13 x! represents-O-, -S-, -SO- or -SO,-;
14 R represents H, alkyl or arylalkyl;
15 R! represent salkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs alkyl,
16 halogeno-C;-C¢ alkoxy, azido, thiol, alkylthiol, (CH),-OR¢ -C(=0)-R¢, -COORg, -
17 NRRg, -(CH2)o-C(FO)NRR, -(CH;),-NHC(=0)-R¢, (CHz)s- O-C(=0)-NRR,,
18 (CHz)n NHC(=O)NR{R, -(CH;),-O-C(=0)- Ry, -(CH3)p-NH-C(=0)-Rr or
19 -(CH2)nS(=0)n-NRR, {wherein Rrand R, each independently represent hydrogen,
20 alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and

21 alkylheterocyclyl, n is as defined earlier and m is an integer 0-2};



95benzotri azi n-3(4H) -yl ) butanoic acid (Conpound no. 47),

964- ( 7- Met hoxy- 4- oxo- 1, 2, 3-benzotri azin-3(4H)-y1)-2- [4'-(trifluoronethyl)
97bi phenywo4e1/g3subf onyl | but anoi ¢ aci d (Conpound no. 48PCT/IB2011/054227

982-[ (4' - Met hoxybi phenyl- 4-yGOsul fonyl ] - 4- ( 7- met hoxy- 4- oxo- 1, 2, 3- benzotri azi
n- 993(4H) - yCGout anoi ¢ aci d (Conmpound no. 49),

1002-[ (3' - Fl uor o-4' - net hyl bi phenyl- 4- yb%sulfonyl] 4- (7- met hoxy- 4- oxo-1, 2, 3-
101lbenzotri azi n-3(4H) -yl ) butanoi ¢ acid ( Conpound no. 50),

1022-[ (3", 4' - Di-aet hoxybi phenyl-4-yl)sul fonyl]-4-(7-nmethoxy-4- oxo 1 2, 3-
103benzotri azi 4H) - yebut anoi ¢ acid (Conpound no. 51), 1042-

[ (3- WBt hoxyphﬁrémemmpmn bio loppelsgyclis @ﬁtegmyl]or hatezcmy@)lybseieczedafrom
105b2ontr|a2|H ﬁ) t%é¥l)butan0|c acid (Conpound no. 52), 1062-[(4-{

[ (3- uoropheny ar boniyl ] am nol phenypsul f onyl ] - 4- (4- oxo-1, 2, 3-

107benzotri azi n- 3(4%9 yl ) but anoi ¢ agi d (Cbnpound no. 53), 1082- [(4-

[ (4- Fl uor ophenyl ) carpon I]am nol pheny sulfony ] 4- (4 o 1,2, 3-
109benzotri azi n- 3(4 tan acl d ng}H 1102- [(4-
[ (4- ChIorophenyI)CN esulf oxo 1,2, 3-
111benzotri azin-3(4 beutanou%waC|d (Cbnﬁound n00 55)‘R”

1122-[(4' - Et hyl bi phenyl-4-yl)sul fonyl]-4-(7- rret hoxy- 4- gxo-1, 2, 3- benzotri azi
n-3(41]) - 113y|)butan0|6 9C|d (Compound no. 56),

1142-[ (4" - Chl orobi p \74- ypsul ] - 4- (g hoxy\ﬁ/UXo 1,2, 3-benzotri azi
n- 1153(4H)-y|)but hei kd (c@ﬁ: A ®

1162-[(3', 4' - Di chlgg eny1-dy Pfonyl]: (7- me¥ hq’fgy 4- 0x0-1, 2, 3- benzot
ri azin- 1173(4H) yl )but amoi ¢ acid (Conpound no. 58),

(R s (R)

o]

ye. O\*f oﬁ ot
g (R'>v/ N W (“

24
25 wherein R' is as defined earlier and v represents zero or an integer between 1-4.
1 2 A compound according to claim 1, having the structure of Formula Ia
R O
@\W)@
Lt 0-2 OH
) 1-3
2 ~ Formula la
3 including racemates, enantiomers and diastereomers thereof, or a pharmaceutically
4 acceptable salt thereof wherein,

5 @ represents (un)substituted aryl or heteroaryl,



1182-[ (31- Fl uoro-4' - met hoxybi pheny1-4-yl)sul fonyl]-4-(7-nmethoxy-4-oxo-1, 2,3
- 119benzotri azi n-3(4H) - yQout anoi ¢ acid (Conpound no. 59),

1202-[ ( 3'wo'20Dyi38u0r obi phenyl- 4- yGsul f ony] ] - 4- ( 6- met hoxPCFABAND1/0542273- benz ot
riazin- 1213(4H)-yl)butanoi c acid (Conmpound no. 60),

1222-[ (3' - Fl uoro-4' - et hyl bi phenyl- 4-ypsul fonyl ] - 4- ( 6- net hoxy- 4- oxo- 1, 2, 3-
123benzotriazin-3(4H) -yl ) butanoi c aci d 9Conpound no. 61),

1242-[(4' - Fl uoro- 3' - net hyl bi phenyl- 4-ypsul fonyl ] - 4- ( 6- met hoxy- 4- oxo- 1, 2, 3-
125benzot ri azi 4H) yl ) but anoi c acid (Conpound no. 62),

1262-[£3',4' -Di | f onyl |- 4- -pxe-1, 2, 3-benzo
triazi ﬁ 1273(4 ‘}F;%?}é et%ggﬁg‘iyé” g&?&opéng(yﬁd Qélgﬁétgl%)éyy]%r@x%l

1282- [ 3" - Fl uohetefocyost &thiflvﬂi‘kﬂﬂ‘ﬁ bpﬁoﬁ&ﬂ?lﬂllftm)ﬁﬂﬂ])stﬁuté@b%hélwymfk— oxo-1, 2, 3-
129benzotri azi n-3(4H) -yl ) butanoi c acid (Conpound no. 64), 1302- {

[4' - ChPoro-3' - cEP Weﬁi‘éﬁrléﬁﬁeﬁmb’ﬁﬁl@ﬁ's@i mnyﬁf sul f ony1} - 4- ( 6- met hoxy- 4- oxo-
1311, 2, 3- benzotri azi n- 3(4H) - but anoi ¢ acid (Conpound no. 65), WO

2012/ 038942PCT/ fB%E@@MQ?—(@ 2n-, “NHC(=0)(CH2)n-, -(CH2)«C(=0)NH-,

L SR O S G 6 g

1342-1(3', 4" -Di n(rﬂmy,ldc(pknemﬂl éef@mi QUMCY=3)= 65-NMC FSINIHR vhegeid n2, 3- benzot
riazin- 1353(4H) yQout anoi ¢ aci Compound no. 67),
1364- (18- Met hoxyeme@%bzexozr@mg@bbawa@n hagd 3H) - y1) - 2-[ (4" - et hyl bi pheny1- 4-
y1l) 137sul fonyl ] butanoic acid (Conpound no. 68),

13 X! represents -O-, -S-, -SO- or -SO,-;

14 R represents H, alkyl or arylalkyl;

15 R' represents alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C-Cs alkyl,
16 halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH,),-OR; -C(=0)-Rg, -COORy, -
17 NRRg, (CH2)n-C(=O)NRRg, (CH2)»-NHC(=0)-Rs, -(CHz)a- O-C(=0)-NRR,,

18 (CHy)n NHC(=O)NRR, -(CH,),-0-C(=0)- Ry, (CH,),-NH-C(=0)-R; or

19 -(CH2)uS(EO0)m-NRR, {wherein Ry and R each independently représent hydrogen,
20 alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl, alkylaryl, alkylheteroaryl and
21 alkylheterocyclyl, n is as defined earlier and m is an integer 0-2};

22 @ represents mono-, bi- or polycyclic heteroaryl or heterocyclyl selected from

23 the following



1382-[(4' - Chl or obi pheny1-4-yl)sul fony]]-4-(6-nethoxy-4-o0xo-1, 2, 3-benzotri az
in- 1393(4H)-yl)butanoic acid (Conpound no. 69),

1404- ( 6- NeO20KY034940X0- 1, 2, 3- benzot ri azi n- 3(4H) -y1) - 2- [ #cT(Bro1i/Hase20Net hyl)
141bi phenyl - 4-yl ] sul fonyl } but anoi ¢ acid (Conmpound no. 70),

1422-[ (4' - Met hoxybi pheny1l- 4-yGsul f onyl ] - 4- (6- met hoxy- 4- oxo- 1, 2, 3- benzotri az
in- 1433(4H) -yl ) butanoic acid (Conpou no. 71),

1444- (4- 0xo0-1, 2, 3-benzotriazi n- 3(4H) - -2-({2-[4-({[4-(trifluoronethyl)
145pheny|]carbony|}qp1no)phenyl]eth I}sulfonyl)butan0|c aC|d (Compound no.
72), 1464- (4-0xo-1, 2 3- benzotr|a2|n 3 4FD y1)°24 {2

[ 4- (trlfluoronethox y borfyl } 4 0) ph ethyl}
sulfonyl)butan0|c %%ou /w73) 148 [(4

[(3,4-Eichloropheny arbonyl]aﬂ;noﬂpheny ul fonyl k ‘?W&MXO 1, 2, 3-
149benzotri azi n- 3(4H) - yCbut anoi ¢ aci d ( Conpound no. 749
1502-[(3'-Fluoro-4'-net@oxybiphenyl A- yl)suyLTnyl] 4- - oxo-7-(trifluoronet

hyl)- 1511, 2, 3- benzot | gz‘i n-3(4 F}]"but an{) acid oynd no. 75),

1524- (4-0xo0-1,2,3 - zo‘tugl azin M=y 1) 4-7®w

[(phenylcarbonyl)@ 3phep hyl)s yI]@ ah0|c acid (Conpound
76),

no.
1544- ( 4- Oxo-1, 2, 3- benzotr| azi n- 3(4H) - y1) 2- [(2 {4-[ (thi ophen-2-yl car bonypam

i no] 155phenyl } ethypsulfonyl rc aC|d npound . 77), 1562- [(2-
{4- [(Cyclopentylc m ‘dfthxfm k4-o0xo-1,2,3 -
157benzot ri azi n- 3( 4. -yl but'she d¥ j oum @’h )I 1582- [(2 {4-
[ (Cycl opropy! car bmypamaolrdbhenyl { »e;hyl) '\bnyl‘R INTAS 4 oxo-1,2,3 -
159benzotri azi n- 3(4H) -yl ) butanoic acid (Cbnpound no. 79), 1602- { [2-(4-
[ (3- thhoxyphenyl)carbpnyl]anln phenypet hyd ] sul fonyl } e4- (4 0XO0-

\ Nz{ e A N?'l’

| |

)7§ LS LA, U
0

@ﬁ O o X

|

1v/ o (R)/ ,'// =N

R R
24 ®Y (R)v ®w

25  wherein R'is as defined earlier and v represents zero or an integer between 1-4.

1 3. A compound of Formula I, which is:
2 2-[(4-{[(4-Methylphenyl)carbonylJamino } phenyl)sulfonyl]-4-(4-0xo0-1,2,3-
3 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 1),
4 2-[(3'-Methoxybiphenyl-4-yl)sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
5 yDbutanoic acid (Compound no. 2),
6 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-oxo0-1,2,3-
7 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 3),
8 2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfonyl }-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
9 yDbutanoic acid (Compound no. 4),
10 2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfonyl }-4-(6-fluoro-4-o0xo0-1,2,3-
11 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 5), ,
12 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfonyl}-4-(7-methyl-4-oxo-1,2,3-
13 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 6),
14 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfonyl}-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
15 yD)butanoic acid (Compound no. 7),
16 2-[(3',4"-Difluorobiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-

17 3(4H)-yl)butanoic acid (Compound no. 8),



1611, 2, 3-benzotriazi n-3(4H) -yl ) butanoi ¢ acid (Conmpound no. 80), 1622- {

[ 2-(4- [(3-Chl orophenyl)carbonyl]am no} phenypet hyl ] sul fonyl} -4-(4-oxo-
1631, 2, 3-wernara3swzi n- 3( 4H) - yl ) but anoi ¢ aci d (Conpound RrOT/IB30)11/0482Z12- {
[2-(4-{ [(3-Fluorophenyl)carbonyl]ani no}phenypethyl]sul fonyl} -4-(4-oxo-
1651, 2, 3- benzotri azi n-3(4H) -yl ) butanoi ¢ acid (Conpound no. 82), 1662- {

[ 244- { [ (4- Et hyl phenyl) car bony] | am no}¥Bhenypet hyl ] sul fonyl }

-4-(4-o0x0-1, 2,3- 167benzotri azi n-3(4H)-yOQout anoi ¢ acid (Conpound no. 83),
1682-1§ [ 2- ( 4- 2{{(@Uhlohcbiplphe Yy ctionisulfoms hd} [dhexoypétiflyodometfybRy,2)3-

- 4- (41Dx0-  169BenZoftialRI¥( %2 ﬁbhﬁné%‘éb‘ih (o ﬁﬁ’dTﬂcb ®)aci d (Conpound no. 84),
WO 2012/ 038942PCT/ 1B2011/ 0 27 97 1702

3- Ehoxy pheng1(§245tBboxq-d e hbenzopine ot |4 -4uriflnorpsthyhbiphenyl-
[1(71be21123tx¥f)a§.ngy%@w@n%mﬁz@%m%mmw% ino lglg) 1722- f [4-(f
[ 2- Fl 3tpr 0- 5- (t I H%f&ﬂf‘o&&ﬁf Yb-hy AL 131 5z 51
1;2421 %? 0XO0- (4 -y?ﬁ) Pathcaam (%E@?qug ﬁ%t anol c,ﬂac&gj ?%’orrpountgl \

[ (2, 62D rret hox 2 Mdthear ansthylbiphanyl pheixul foayil] 4e@yibth-4-bxoA i3, 2, 3-

175beDe ot 1'i azi Berdbftkin- (Rh6i %id %@@Wﬂ@l ny. 87),
1762-[(4-1[ (4- FT uor Bhen<l;/tI)rjt)l(i}’lzli)erb v ! »

pheny#ul f ony13:[ Hlé«@f(lblﬁle&yl 17’%5@%”% -to-methyl-410m0- 1,2 Pthenzetereinaci d
( Compdlind no. Q@)H)-yl)butanmc acid (Compound no. 13),

};ﬁgég b RSP a? ﬁeggm éuﬁ« i P Pag ezt 1zt
1802-11 3t - Ff | uo‘F‘l%0 az%?‘i%‘ﬁé 0% aﬁ‘ COMEPBALI- L 8. et hyl - 4- oxo- 1, 2, 3-

2-[(4'-Fluorobiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-

31 yD)butanoic acid (Compound no. 15),

32 2-[(4'-Chlorobiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-

33 yDbutanoic acid (Compound no. 16),

34 2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-3(4 H)-

35 yDbutanoic acid (Compound no. 17),

36 2-[(4'-Methoxybiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-oxo-1,2,3-benzotriazin-

37 3(4H)-yl)butanoic acid (Compound no. 18),

38 2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfonyl]-4-(6-methyl-4-0x0-1,2,3-

39 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 19),

40 2-{[4-(6-Methoxypyridin-3-yl)benzyl]sulfonyl}-4-(4-0x0-1,2,3-benzotriazin-

41 3(4H)-yl)butanoic acid (Compound no. 20),

42 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-y1)-2-({[4'-(trifluoromethoxy)biphenyl-4-yl]

43 methyl}sulfonyl)butanoic acid (Compound no. 21),

44 2-{[(3',4'-Dimethoxybiphenyl-4-yl)methyl]sulfonyl}-4-(4-oxo0-1,2,3-benzotriazin-

45 3(4H)-yl)butanoic acid (Compound no. 22),

46 2-{[(3'-Fluoro-4'-methylbiphenyl-4-yl)methylsulfonyl } -4-(4-0x0-1,2,3-

47 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 23),

48 2-{[(3',4"-Dimethylbiphenyl-4-yl)methyl]sulfonyl }-4-(4-oxo0-1,2,3-benzotriazin-

49 3(4H)-yl)butanoic acid (Compound no. 24),

50 2-{[(3' 4'-Dichlorobiphenyl-4-yl)methyl]sulfonyl}-4-(4-oxo—1,2,3-benzotriazin—

51 3(4H)-yl)butanoic acid (Compound no. 25),

52 2-{[(4'-Fluoro-3'-methylbiphenyl-4-yl)methyl]sulfonyl}-4-(4-0x0-1,2,3-

53 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 26),

54 4-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-({[4'-(trifluoromethyl)biphenyl-4-

55 ylJmethyl}sulfonyl)butanoic acid (Compound no. 27),



181benzotri azi n-3(411) - yOGout anoi ¢ acid (Conpound no. 90),

1822-[(4' - Fl uor o- 3' - net hyl bi phenyl- 4-ypsul f onyl ] - 4- (8- net hyl - 4- oxo-1, 2, 3-
183benzotwoarizm3844H) - yCbut anoi ¢ aci d (Conmpound no. 91) PCTBBAA{/R54227

[ 4- (Benzyl oxy) phenyl] ethyl} sulfonyl)-4-(4-oxo0-1, 2, 3-benzotriazi n-3(4H)-
185yl ) but anoi ¢ acid (Conpound no. 92),

1862-[(3', 4' - Di et hyl bi pheny1- 4-ypsul fgpyl ] - 4- (8- met hyl - 4- oxo- 1, 2, 3- benzot r
i azin- 1873(411) yl ) but anoi ¢ aci d (Corrpound no. 93), 1882-[(4- f

(3 gt ! phedyly eashpoL o L ﬁ'%% kLo A @i
[lt(ng thgxyphég‘vgfggg % ‘%ﬁ?fﬁ'% E‘;S‘E]glﬁy sul fﬁﬁlﬁ? 4&%?1 olfgg?zg g f

191baBzot ri azipng[f4H) hdr3Nalyd)nakh (1@91559 -0%@-1,93)benzot -3(4
19225p( 4" - Et hyd) [{%H@i@o;ﬁ oLl }d])s4 rret yl - 4- oxoerllzon?%n%egz%)trlamn-

3(4H) - 193yl) but anoi ¢ acid CXH%OM ound fo.
194260 (4" - I\/bt Ryﬂ{BT[ﬁﬁ@M@h@CWQQmF%MDPf}ml]G@ylf}é‘ﬂffyll}’l)tl‘l ~tkoxor]2,33- benzot ri azin

-3(48)- 195yl )bbnmmrmlm%ﬂﬂ)eyl):b@mlpmmcﬂ (Com@npd n0 WY, f

4- (GyMeth 1,2, 3-

L& gt Mo e %% B s

1982! ?{4 [ ( Oy OERAESIRA

sul fgayl) - 4- (4-gz 4'1Et3 ﬂﬂflt l)étﬁyll]lsultiaﬁﬂ3(44é41<)xdtl)z@usmaﬂrﬁzmca(dm Conpound

no. ¢9), 2002+ (lﬁnmg cp 132 )car bonyl Janmi no } phenypsul fonyl ]
-4-(4-oxo0-1, 2, 1benzotr| a2| n-3(41 ; i;CbUt anoic acid nmpound no. 100),

202260{ 4-[ ( Q/(Zr{{gr(é'ﬁyl[bﬁuthlpbmﬁlﬁojl nifonyl} -4-(4-oxo-1 2% benzotrlazm-
sul f 61y 1) - 4- ( (4N pylihRa®iband (Compaind no28B3( 4H) - yl ) but anoi ¢ aci d ( Conpound

1) . 2-{[2-(4'-Cyanobiphenyl-4-yl)ethyl]sulfonyl}-4-(4-oxo0-1,2,3-benzotriazin-3(4H)-
69 yDbutanoic acid (Compound no. 34),

70 2-{[2-(3'-Fluoro-4'-methoxybiphenyl-4-yl)ethyl]sulfonyl}-4-(4-0x0-1,2,3-

71 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 35),

72 2-({2-[4-(1-Methyl-1H-pyrazol-4-yl)phenyl]ethyl } sulfonyl)-4-(4-0x0-1,2,3-

73 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 36),

74 2-{[2-(4'-Methylbiphenyl-4-yl)ethyl]sulfonyl}-4-(4-0xo0-1,2,3-benzotriazin-3(4 H)-
75 yDbutanoic acid (Compound no. 37),

76 4-(4-Ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-({2-[4'-(trifluoromethoxy)biphenyl-4-

77 ylJethyl} sulfonyl)butanoic acid (Compound no. 38),

78 4-(7-Methyl-4-oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethoxy)biphenyl
79 -4-yl]sulfonyl}butanoic acid (Compound no. 39),

80 4-(6-Methoxy-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2- {[4'-(trifluoromethoxy)

81 biphenyl-4-yl]sulfonyl}butanoic acid (Compound no. 40),

82 4-(7-Methoxy-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2- {[4'-(trifluoromethoxy)

&3 biphenyl-4-yl]sulfonyl } butanoic acid (Compound no. 41),

84 2-[(4'-tert-Butylbiphenyl-4-yl)sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-

85 yDbutanoic acid (Compound no. 42),

86 2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic
87 acid (Compound no. 43),

88 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4"-(propan-2-yl)biphenyl-4-

89 yl]sulfonyl}butanoic acid (Compound no. 44),

90 4-(4-Ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethoxy)biphenyl-4-y]

91 sulfonyl}butanoic acid (Compound no. 45),

92 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-({4-[(phenylcarbonyl)amino]

93 phenyl} sulfonyl)butanoic acid (Compound no. 46),



2044- (4-0xo0-1, 2, 3-benzotri azin-3(411)-y1)-2-({4-[(thi ophen-2-yl carbonyl)
205am no] phenyl } sul f onyl ) but anoi ¢ acid (Conpound no. 102),
2062-({4-\57()(2;112lmmnt yl car bonypam no] phenyl } PCT/IB2011/054227

sul fonyl) - 4-(4-oxo-1, 2, 3-benzotriazin- 2073(411) -yl ) butanoic acid (Conpound
no. 103), 98 2082-{ [4 ({

[4- Fl uoro-3-(trifluoronethyl)phenyl] car%nyl }am no) phenyl ] sul fonyl} -

209( 4- oxo-1, 2, 3-benzotriazi n-3(4H) -yl ) butanoic acid (Corrpound no. 104)
2102-943' - FI uoﬁd(%{Kﬁﬁﬂﬁbwwhpnémmonylﬂipsmbimyll)smfoml refdgio-h23x0- 1, 2, 3-
211be®Zotri azi bex&(ottiafz)n-304)quﬂ)butmn01cac1do(CIoﬁmpmdmol 479, 105),

ﬁ-lzg-l%%?41%” Sr&gd\ﬁ ﬁajﬁ,aan%l ! 1?15?4@90(4 x{¥4 Ahrofi(uoromgm?,l)benzot riazi
2142-7{ 4" - Chl o ‘ﬂ}a r‘@ﬁ“ﬁé 'FtP'é?iﬁF‘Tl 4 ewPAMdRA- 48 oxo0- 1, 2, 3- benzot ri azi n
-3(4Hyg 215yl) Q%t@l\@étﬁo%ﬁﬂleﬁmgﬁﬂ n¥ ‘ilgjo thoxy-4-0x0-1,2 3-benzotr1a21n-

2162- §4 31- Fl uoRQy, 8 {Fd?ﬂ/ sahfanyl ] -4-(6- net hy1l-4- oxo-1, 2, 3-
217benzotri azi n- 3):?43’1 Hﬁ] bu ol cﬂoam éB ound no. 108), '

218210Q 3’ - Fl uoRd(3* Flumo#ompmﬂihplmﬂ-éryjf)pshﬁmﬂhﬂ] nmﬂ(&wdk@XOJ:IQ 3-benzotri az
i n- 20D3(41/) - pCGimotrizzii-3(4&Dyd) bl Gaojeauid Compotfidhe. 50),

[2304 g |:‘VFLQ¥1)@§££V?MZHI§?@H&Q ZeO;[élr’Afyé qg’@&ﬁ% ?‘%ﬁf?&lél% 2b7d” ( Conpound no.

110) 4 H)-yD)butanoic aci (Compound no
2222164 3', 4" - Dhgiy- ?5( Mé%ﬁ@ﬂbb%eﬁyl)eaﬁdéhm&ﬁﬂnb}ﬂwﬁ?r SRty -Ac0%&s-1,23- 3- benzot r
%%?lﬂheny%qgm@ﬁ :bfog{r?l f ]541?5( 6- met hyl - 4- oxo- 1, 2, 3-

i azi fos 2233( 415
2242- E(4 - Met hoxy _gr
1 2- [(4 {[(3- Fluorophenyl)carbonyl]ammo}phenyl)sulfonyl] -4-(4-0x0-1,2,3-
107 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 53),
108 2-[(4-{[(4-Fluorophenyl)carbonyl]amino} phenyl)sulfonyl]-4-(4-o0xo0-1,2,3-
109 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 54),
110 2-[(4-{[(4-Chlorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-0x0-1,2,3-
111 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 55),
112 2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-ox0-1,2,3-benzotriazin-3(4H)-
113 yDbutanoic acid (Compound no. 56),
114 2-[(4'-Chlorobiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-
115 3(4H)-yl)butanoic acid (Compound no. 57),
116 2-[(3',4'-Dichlorobiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-
117 3(4H)-yl)butanoic acid (Compound no. 58),
118 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfonyl]-4-(7-methoxy-4-oxo0-1,2,3-
119 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 59),
120 2-[(3',4"-Difluorobiphenyl-4-yl)sulfonyl]-4-(6-methoxy-4-oxo-1,2,3-benzotriazin-
121 3(4H)-yl)butanoic acid (Compound no. 60),
122 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sul fonyl]-4-(6-methoxy-4-o0xo-1,2,3-
123 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 61),
124 2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfonyl]-4-(6-methoxy-4-o0xo-1,2,3-
125 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 62),
126 2-[(3',4'-Dichlorobiphenyl-4-yl)sulfonyl]-4-(6-methoxy-4-0x0-1,2,3-benzotriazin-
127 3(4H)-yl)butanoic acid (Compound no. 63),
128 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfonyl]-4-(6-methoxy-4-o0xo-1,2,3-
129 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 64),
130 2-{[4'-Chloro-3'-(trifluoromethyl)biphenyl-4-yl]sulfonyl } -4-(6-methoxy-4-oxo-

131 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 65),



225benzotri azi n-3(4H) -yl ) butanoi ¢ acid (Conpound no. 112),

2262-[(3',4"-Di fl uorobi phenyl-4-ypsul fanyl]-4-(6-net hyl -4-o0xo-1, 2, 3-benzotr
i azi n- 22v¥8(241/0389ak) but anoi ¢ aci d (Conpound no. 113), PCT/IB2011/054227

2282-[ (31- Fl uor o-4' - net hyl bi phenyl- 4-ypsul f anyl ] - 4- (6- net hyl - 4- oxo-1, 2, 3-
229benzotri azi n-3(4H) -yl ) butanoi ¢ acid (Conpound no. 114),

2302-[ (4" - Fl uorobi phenyl-4-ypsul fanyl ]J¢g- (6- net hyl - 4- oxo- 1, 2, 3-benzotriazin
-3 (411) - 23 lyQoutanoic acid (Corrpound no. 115)

232 (4 Et h % hén })1p4s n% §6etﬁg -oxo 192(,9 bnotrae Q@?})“ azin-
3 ( % é’é’% %n I gﬁ% glma B

2342°F(4' - I\/bt ?)lﬁ(?ﬁﬂ‘/'lf 3"‘}78 - 4- (6 net hyl 4- 0x0- 1, 2, 3-benzot ri azi
n- 2383(41/)- Myﬁammethﬂbhpheﬁﬂoﬂpgbtﬂﬂm@gA 6lrhgthoxy-4-oxo0-1,2,3-benzotriazin-

23623F(4' - Fl ug ¢ Bid (Csipoutrd oS & anyl] 4 (6- met hyl - 4- oxo- 1, 2, 3-
237henzotri azi lr(lﬂg)(g%?/) yl ) but an0| c acid 80

2384304 0x0- 1,403Mebazytraxazl. A3 Henrytrigzip- SW{) yI)-2- [(4 -methylbl)phenyl-4-yl)
[ 4" -13¢ri f | uor sreny}Ibutanpicasid(Commaag hd.A8)f anyl } but anoi ¢ aci d ( Conpound no.

A E RS A Pt o

120)°72424- (7- i n-3(4H)-y1)-2-{
[4" -1@0ri f1 uor mﬂ(tétmm»)cya@mnberbehzdtnuilhspm)aﬂyiz} m't(@mmmomeuhgn)( Conpound

no. 1421), 2444 2 &Mfo‘hyrl}bﬁtaﬁm&aérdk{@@ ZRblhdRe.MOP(41/) -y1)-2-{ [4" -
245(tr| f I uor onet hox é I pheny sul fanyl } but anoi ¢ aci.d (Conpound no.
4

122)142 W 20126499 PUMIR@M&MX)MMI]-4 -(6-methoxy-4-oxo-1,2,3-benzotriazin-
3 3(4H)-yl)butanoic acid (Compound no. 71),

144 4-(4-0Ox0-1,2,3-benzotriazin-3(4H)-yl)-2-({2-[4-({[4-(trifluoromethyl)

145 phenyl]carbonyl }amino)phenyl]ethyl} sulfonyl)butanoic acid (Compound no. 72),
146 4-(4-Oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-({2-[4-({[4-(trifluoromethoxy)phenyl]
147 carbonyl }amino)phenyl]ethyl } sulfonyl)butanoic acid (Compound no. 73),

148 2-[(4-{[(3,4-Dichlorophenyl)carbonylJamino} phenyl)sulfonyl]-4-(4-oxo-1,2,3-
149 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 74),

150 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-[4-ox0-7-(trifluoromethyl)-
151 1,2,3-benzotriazin-3(4H)-yl]butanoic acid (Compound no. 75),

152 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(2- {4-[(phenylcarbonyl)amino]

153 phenyl} ethyl)sulfonyl]butanoic acid (Compound no. 76),

154 4-(4-Ox0-1,2,3-benzotriazin-3(4H)-yl)-2-[ (2-{4-[ (thiophen-2-ylcarbonyl)amino]
155 phenyl} ethyl)sulfonyl]butanoic acid (Compound no. 77),

156 2-[(2-{4-[(Cyclopentylcarbonyl)amino ]phenyl }ethyl)sulfonyl]-4-(4-ox0-1,2,3-
157 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 78),

158 2-[(2-{4-[(Cyclopropylcarbonyl)amino]phenyl}ethyl)sulfonyl]-4-(4-0xo0-1,2,3-
159 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 79),

160 2-{[2-(4-{[(3-Methoxyphenyl)carbonyl]amino } phenyl)ethyl]sulfonyl }-4-(4-oxo-
161 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 80),

162 2-{[2-(4-{[(3-Chlorophenyl)carbonylJamino } phenyl)ethyl]sul fonyl }-4-(4-0x0-
163 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 81),

164 2-{[2-(4-{[(3-Fluorophenyl)carbonyl]amino } phenyl )ethyl]sulfonyl }-4-(4-oxo-
165 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 82),

166 2-{[2-(4-{[(4-Ethylphenyl)carbonyl]amino } phenyl)ethyl]sulfonyl}-4-(4-ox0-1,2,3-
167 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 83),

168 2-{[2-(4-{[(4-Methoxyphenyl)sulfonyl]amino } phenyl)ethyl]sulfonyl } -4-(4-oxo-

169 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 84),



99 2464-(7- Met hoxy- 4-oxo-1, 2, 3-benzotriazin-3(411)-y1)-2- {[4" -
247(trifluoronet hoxy) bi phenyl-4-yl]sul fanyll butanoic acid (Conpound no.
123), WO 2012/038942 PCT/IB2011/054227

2482-[ (3" ,4' -Di fl uor obi pheny1-4-ypsul fanyl ] - 4- (6- net hoxy- 4- oxo-1, 2, 3- benzot
riazin- 2493(4H)-yl)butanoic acid (Conpound no. 124),

2502-[ (31- Fl uor o- 4' - met hyl bi pheny1- 4- y@®3ul f anyl ] - 4- ( 6- met hoxy- 4- oxo- 1, 2, 3-
251benzotriazi n-3(4H) -yl ) but anoi ¢ acid (Conpound no. 125),

25221700 4" - Fl uoR-¢¢c43{ [ 3vEtHoxl phepiyboarbarfoyl Renihd ptichy b fofylimat (Hexp-U2,8x0- 1, 2, 3-

253benizot ri azi PendbtHakmyd( MHytty?B@ﬂaﬁma@bla C@ﬁh @Mﬂﬁb rse) 126),
2542- {12(3 , 4' - Di chl or obi pheny -ypsul fan
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n-3(#1) - 261yl hénsbRARInC3(@EN-91)biHanBie b ( a@m o2 no. 88),
2622-1(3",4" -D net hill bi phenyl1- 4- yCEquan -4- ﬁ6 met hoxy- 4- oxo-1, 2, 3- benzot

ri azi 2633( 48 A lustebiphsny!- éﬁfﬂ)am(@yﬂﬂpwfrmeﬂw -4qapy 1,2,3-benzotriazin-3(4H)-
264417%- Met hoxy! Wt@)@C&CIQ(@Othm &%) n-3(411)-y1)-2-[(4' - met hyI bi pheny1- 4
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182 2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfonyl]-4- (8 methyl-4-oxo0-1,2,3-

183 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 91),

184 2-({2-[4-(Benzyloxy)phenyl]ethyl} sulfonyl)-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-
185 yl)butanoic acid (Compound no. 92),

186 2-[(3',4'-Dimethylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-oxo0-1,2,3-benzotriazin-
187 3(4H)-yhbutanoic acid (Compound no. 93),

188 2-[(4-{[(3-Methylphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-o0xo-1,2,3-

189 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 94),

190 2-[(4-{[(2-Methoxyphenyl)carbonyl]Jamino} phenyl)sulfonyl]-4-(4-ox0-1,2,3-

191 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 95),

192 2-[(4'-Ethylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-o0x0-1,2,3-benzotriazin-3(4 H)-
193 yDbutanoic acid (Compound no. 96),

194 2-[(4'-Methylbiphenyl-4-yl)sulfonyl]-4-(8-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-
195 yD)butanoic acid (Compound no. 97),

196 2-{[4-(6-Methoxypyridin-3-yl)phenyl]sulfonyl}-4-(8-methyl-4-o0x0-1,2,3-

197 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 98),

198 2-({4-[(Cyclohexylcarbonyl)amino]phenyl} sulfonyl)-4-(4-oxo0-1,2,3-benzotriazin-
199 3(4H)-yl)butanoic acid (Compound no. 99),

200 2-[(4-{[(2-Methylphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(4-o0x0-1,2,3-

201 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 100),

202 2-({4-[(Cyclopropylcarbonyl)amino]phenyl} sulfonyl)-4-(4-o0xo0-1,2,3-benzotriazin-
203 3(4H)-yl)butanoic acid (Compound no. 101),

204 4-(4-Ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-({4-[(thiophen-2-ylcarbonyl)

205 amino]phenyl }sulfonyl)butanoic acid (Compound no. 102),

206 2-({4-[(Cyclopentylcarbonyl)amino]phenyl} sulfonyl)-4-(4-0x0-1,2,3-benzotriazin-

207 3(4H)-yl)butanoic acid (Compound no. 103),
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-3(4H)- 269yl ) butanoi c acid (Conpound no. 134),
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271benzotri azi n-3(4H) -yl ) butanoi c acid (Conpound no.

135), 2722-
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273benzotri azi n- 3(4H) -yl ) but anoi ¢ "aci d Conmpound no.
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2742- (4" - Met hyl bi pheny1-4-ypsul fanyl ] -(8-net hyl -4-o0xo0-1, 2, 3-benzotriazin

-3(444) - 275yl 2‘3{ 53t gfﬁ]%f 3G dl)é}moe l%s | Lagning Bh%l Islfggahizbt r i azi
-Zg?ézé-%? 2%|y| )“Eﬂ]‘[ang @egéqtgg ;g%? & ompoun no. 1(% triazin

2782 4 - Fl ucy. ‘Pl'%@fb\‘éi-‘tﬂetﬁ&%%llﬂ}ﬁﬁ}’lu yﬂgﬁ&n 1413()’7|-méth91’$4)-'09eoﬂ;233ben20”| azin
-3(434Y) - 279y1 pRUS RN S ﬁ@fq}? o, 105)
2802- [ (4' - Fl uoro-3' - met ém Gnp an’1 0N 8- methyl - 4- oxo- 1, 2, 3-

281b&lRzot ri azi i@¢ @lllb)owmy

l)SUImIYH ‘( (ﬁamptbmyﬂmo- lj,Z,Gjbenzotnazm-

282213( 3' , 4' - D(#HyhHbtapdie nyid(Compsurd mn\ D), 4- ( 8- et hyl - 4- oxo- 1, 2, 3- benzotr

5815@3582\2% %%ﬁg@t%égs&%% ﬂ{ﬁme&y] 2( oxz) ‘1,2 y\genzotrlazm-3(4H)

284263 4 - Dl BAs5id und ppy K7D+ anyl] 4- (8- net hyl - 4- oxo- 1, 2, 3-benzo
t2 A |6 g@ll[;c(wB 2253(ﬂﬁ(3)Fhmb)obMIIﬁaﬁb>€yb?ﬂie Aizp %rmgg ﬂiétt k-4-0x0 O1203-1 2 3- benzot
X z
i S oAR RO findtaaid pid [COMbda o® OB Y

riazin- 2873(411
218

2-[(3' -Fluoro 4'-methoxybiphenyl-4-yl)sulfanyl]-4-(4- oxo-l ,2,3-benzotriazin-

219 3(4H)-yDbutanoic acid (Compound no. 109),

220 4-(6-Methyl-4-ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethy])biphenyl-
221 4-yl]sulfanyl}butanoic acid (Compound no. 110),

222 2-[(3',4'-Dichlorobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-ox0-1,2,3-benzotriazin-
223 3(4H)-yl)butanoic acid (Compound no. 111),

224 2-[(4'-Methoxy-3'-methylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo-1,2,3-

225 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 112),

226 2-[(3',4'-Difluorobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo-1,2,3-benzotriazin-
227 3(4H)-yl)butanoic acid (Compound no. 113),

228 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo0-1,2,3-

229 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 114),

230 2-[(4'-Fluorobiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo0-1,2,3-benzotriazin-3(4 H)-
231 yDbutanoic acid (Compound no. 115),

232 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo-1,2,3-benzotriazin-3(4H)-
233 yDbutanoic acid (Compound no. 116),

234 2-[(4'-Methoxybiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-0x0-1,2,3-benzotriazin-
235 3(4H)-yl)butanoic acid (Compound no. 117),

236 2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfanyl]-4-(6-methyl-4-oxo-1,2,3-

237 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 118),

238 4-(4-Oxo0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4-(trifluoromethyl)biphenyl-4-

239 yl]sulfanyl}butanoic acid (Compound no. 119),

240 4-(8-Methyl-4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-

241 (trifluoromethoxy)biphenyl-4-yl] sulfanyl}butanoic acid (Compound no. 120),
242 4-(7-Methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethoxy)

243 biphenyl-4-yl]sulfanyl } butanoic acid (Compound no. 121),

244 4-(6-Methoxy-4-o0xo0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4"-

245 (trifluoromethoxy)biphenyl-4-yl]sulfanyl} butanoic acid (Compound no. 122),



2884- ( 8- Met hyl - 4- oxo0- 1, 2, 3-benzotri azi n-3(411)-y1l) - 2-
[4"-(trifluoromethyl)biphenyl- 2894-yl]sul fanyl } butanoi c acid (Conpound no.
144), WO 2012/038942 PCT/IB2011/054227

2902-[ (3" - Fl uoro- 4' - net hoxybi phenyl-4-yl)sul fanyl]-4-(8-methyl - 4-oxo- 1, 2, 3-
291benzotriazi n-3(411)-yl)butanoic acid (Conpound no. 145),

2924- (5- Chl or 0- 4- ox0- 1, 2, 3-benzotri azi MB(4H)-y1)-2-[(3' -fl uoro-4'-methoxyb
i phenyl - 2934-y1) sul fany] but anoi ¢ acid (Conmpound no. 146),
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305y@% ut anoi ¢ 2&@ ,691(36 nyg4- }ﬂgéll)f]anyl]- -(6-methoxy -4-ox0- ?r} {)enzotr}azm-( )-
30622 -Fl uoﬁ&b‘!)p&ﬁkh\ly@o (ﬂ%wm n9- {2Doxo- 1, 2, 3- benzotri azi n- 3(41/) -
307yh g)ut anoi ¢ >aed §omR {% 9? 1 4- -
'-y u (6-methox 0-1

ggfgz% pheny! el g@% A e e RR 13652, 1 SCAT) “3T) but anoi ¢
31022p8 2' , 3" - DQfﬂ[ﬂmﬂﬂrbﬂl@ﬂﬂhoﬁﬂnﬁﬂwl)b‘imny]H-4’}]élﬂfany1}—4.-((2-n&ﬂbmyzébbxd-azi n-3(4
1/') - 259 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 129),

260 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-

261 yD)butanoic acid (Compound no. 130),

262 2-[(3',4'-Dimethylbiphenyl-4-yl)sul fanyl]-4-(6-methoxy-4-oxo-1,2,3-benzotriazin-

263 3(4H)-yl)butanoic acid (Compound no. 131),

264 4-(6-Methoxy-4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4'-methylbiphenyl-4-yl)

265 sulfanyl]butanoic acid (Compound no. 132),

266 4-(6-Methoxy-4-ox0-1,2,3-benzotriazin-3(4 H)-yl)-2-{[4'-(trifluoromethyl)

267 biphenyl-4-yl]sulfanyl} butanoic acid (Compound no. 133),

268 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-0xo0-1,2,3-benzotriazin-3(4H)-

269 yDbutanoic acid (Compound no. 134),

270 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-oxo0-1,2,3-

271 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 135),

272 2-{[4-(6-Methoxypyridin-3-yl)phenyl]sulfanyl}-4-(8-methyl-4-o0xo0-1,2,3-

273 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 136),

274 2-[(4'-Methylbiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-

275 yl)butanoic acid (Compound no. 137),

276 2-[(4'-Chlorobiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-o0x0-1,2,3-benzotriazin-3(4 H)-

277 yl)butanoic acid (Compound no. 138),

278 2-[(4'-Fluorobiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-ox0-1,2,3-benzotriazin-3(4H)-

279 yD)butanoic acid (Compound no. 139),

280 2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sul fanyl]-4-(8-methyl-4-oxo0-1,2,3-

281 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 140),

282 2-[(3',4'-Difluorobiphenyl-4-yl)sulfanyl]-4-(8-methyl-4-oxo-1,2,3-benzotriazin-

283 3(4H)-yDbutanoic acid (Compound no. 141),
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[ 2- (4 - Chl or obi ph%mll 4-ypet -4- rreth | -4-o0x0-1 , 2, 3 -

4-(7-Chloro-4-oxo0-1,2,3- benzotr1a21n-3(4H)-yl) -2-[(3'- uoro-4'-methoxybiphenyl-
295 4-yDsulfanyl]butanoic acid (Compound no. 147),
296 2-{[4-(6-Methoxypyridin-3-yl)phenyl]sulfanyl}-4-(4-0x0-1,2,3-benzotriazin-
297 3(4H)-yDbutanoic acid (Compound no. 148),
298 2-[(4'-Methoxybiphenyl-4-yl)sulfanyl]-4-(4-oxo0-1,2,3-benzotriazin-3(4 H)-
299 yD)butanoic acid (Compound no. 149),
300 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)suifanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4 H)-
301 yl)butanoic acid (Compound no. 150), '
302 2-[(3',4'-Difluorobiphenyl-4-yl)sulfanyl]-4-(4-oxo0-1,2,3- benzotr1a21n-3(4H)
303 yDbutanoic acid (Compound no. 151),
304 2-[(3'-Methoxybiphenyl-4-yl)sulfanyl]-4-(4-o0x0-1,2,3-benzotriazin-3(4 H)-
305 yDbutanoic acid (Compound no. 152),
306 2-[(4'-Fluorobiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
307 yDbutanoic acid (Compound no. 153),
308 2-(Biphenyl-4-ylsulfanyl)-4-(4-ox0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid
309 (Compound no. 154),
310 2-[(2',3'-Difluorobiphenyl-4-yl)sulfanyl]-4-(4-0x0-1,2,3-benzotriazin-3 (4 H)-
311 yDbutanoic acid (Compound no. 155),
312 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl}-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
313 yDbutanoic acid (Compound no. 156),
314 2-{[(4'-Chlorobiphenyl-4-y)methyl]sulfanyl}-4-(7-methyl-4-o0x0-1,2,3-
315 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 157),
316 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl}-4-(7-methoxy-4-oxo0-1,2,3-
317 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 158),
318 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl }-4-(6-fluoro-4-oxo0-1,2,3-
319 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 159),
320 2-{[(4'-Chlorobiphenyl-4-yl)methyl]sulfanyl } -4-(8-methyl-4-ox0-1,2,3-

321 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 160),



331benzotriazi n-3(411)-yl)butanoic acid (Conpound no. 165),

3322-[(4' -tert-Butyl bi phenyl-4-yGsul fanyl]-4-(4-o0xo0-1, 2, 3-benzotriazin-3(41
1)- 333ylwbuverisswzaci d ( Conpound no. 166), PCT/IB2011/054227
3342-[(4' - Et hyl bi phenyl1-4-yl)sul fanyl]-4-(4-o0xo-1, 2, 3-benzotriazin-3(411)-y
| ) but anoi ¢ 335aci d (Conpound no. 167),

3364- (4-0xo0-1, 2, 3-benzotriazin-3(411) - 9/9} 2-{ [4" - (propan-2-yQbi phenyl- 4-
337yl ] sul fanyl | but anoi ¢ aci d ( Conpound no. 168)

3384322- Oxo- 1, 2:{B4bEhlovetriplzenyhd 3)atethyl pafargyl §-4-[4-oxo-7-(rifluoromethyl)-1,2,3-
[4'-82%Fifl uorohmZhytia)zhx-ii(héﬂ)-yy]]bdmn&BQyid](@ahfpamyd hddibdyoi ¢ aci d (Conpound no.
169)
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no. 13%), acid (Compound no. 167),

336 4-(4-Oxo-1,2,3-benzotriazin-3(4H)-yl)-2-{[4'-(propan-2-yl)biphenyl-4-

337 yl]sulfanyl}butanoic acid (Compound no. 168),

338 4-(4-Oxo-1,2,3-benzotriazin-3(4H)-yl)-2-{[4'-(trifluoromethyl)biphenyl-4-

339 yl]sulfanyl} butanoic acid (Compound no. 169),

340 4-(4-Oxo0-1,2,3-benzotriazin-3(4 H)-yl)-2-{ [4'-(trifluoromethoxy)biphenyl-4-yl]
341 sulfanyl } butanoic acid (Compound no. 170),

342 2-[(3'-Fluoro-4'-methoxybiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-o0xo-1,2,3-

343 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 171),

344 4-(7-Methoxy-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2- {[4-(6-methoxypyridin-3-yl)
345 phenyl] sulfanyl}butanoic acid (Compound no. 172),

346 4-(7-Methoxy-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)-2-{[4'-(trifluoromethyl)

347 biphenyl-4-yl]sulfanyl}butanoic acid (Compound no. 173),

348 2-[(4'-Methoxybiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo-1,2,3-benzotriazin-
349 3(4H)-yl)butanoic acid (Compound no. 174),

350 2-[(3'-Fluoro-4'-methylbiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-o0xo0-1,2,3-

351 benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 175),

352 4-(7-Methoxy-4-o0x0-1,2,3-benzotriazin-3 (4 H)-yl)-2- {[4-(1-methyl-1 H-pyrazol-4-
353 yDphenyl]sulfanyl } butanoic acid (Compound no. 176),

354 2-[(3',4'-Dimethoxybiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-oxo0-1,2,3-

355 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 177),

356 2-[(4'-Ethylbiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-0xo0-1,2,3-benzotriazin-3(4 H)-
357 yDbutanoic acid (Compound no. 178), ’

358 2-[(4'-Fluoro-3'-methylbiphenyl-4-yl)sulfanyl]-4-(7-methoxy-4-o0xo0-1,2,3-

359 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 179),



3542-[(3', 4" - D net hoxybi phenyl1-4-yGsul fanyl ] - 4- (7- met hoxy- 4- oxo-1, 2, 3-
355benzotriazi n-3(411) -yl )butanoic acid (Conpound no. 177),

3562- [ (4'wathydss@henyl- 4-yl ) sul f anyl ] - 4- ( 7- met hoxy- 4- oCTABRA1BeRaRIIZOt 1 i Azi
n-3(411) - 357yl )butanoic acid (Conpound no. 178),

3582-[(4' - Fl uoro-3' - met hyl bi phenyl- 4-ypsul fanyl ] -4-(7-net hoxy-4-oxo-1, 2, 3-
359benzotri azi n-3(411) - yGout anoi ¢ aci dygpConpound no. 179), 102

3602-[ (4' - Chl or obi phenyl- 4- ypsul fanyl]-4- (7 nmet hoxy- 4- oxo-1, 2, 3- benzotri azi

n- 3(4H) -y Yt &g 0%1 % g gﬁr{@ga}{ ﬁ ]“[%18 -4-ox0:1.2.3-benzotriazjn-
3622Z0.( 3 y S PRy A" 5 3-b
ria |r¥( 36@3(%‘?%@8 p?%lrf???) no% 1gﬁ§ 3642 ?E(Z ( enzot

[ (4-382l or OpherW[(B'Czﬂthélﬂwdbﬁ}mbﬂﬂW?Wﬂéﬁﬂ Hammyihdthdxy-4-0a8d;2,3-Berotriazin-

365bxg3zot ri aziy4 §§§, utxﬁalg)gélaragbﬁp@{gidqu{q:g ound no. 182), 3662-[(4- (
[ (3-Met hoxyphentl acetg}ps am nal phenyl ) sul fonyll}%Hl

4-
3676¥z 0t r i azihlE(AE Chlosapbeniisatbonrilaminaiphse f@éﬂ]%s(é)oxosiaéé [ (4-{
[ (2,35Di met hoXbepaetrigzindétiy)- ylabutml@MWQmmmdmm}m,M oxo 1, 2, 3-

e At e o o

37223684- Fl uor OzbE(nz{)[(.lz),Sr-Ehm{:tthy}(hénylMcéfyf]hmﬁ’fo(}pl@éh;'}bhl)lﬁ)hy]]Mlemyko-l 2,3-
(etcgyj@sugf ony | behzotfiaifl-3 (B3 PPfndnote i E0GRpsUndZoN §H4H) -yl ) but anoic acid
oun no.
37442706- Vet ho><‘§r(4¢2)esszd 21%6@%%2@6ﬂfaﬁlh2ﬁ(%HﬂE9zﬂ?cezylpaemn@1 (4- et hyl phenyl )
371 phenyl}sulfonyl)butanoic acid (Compound no.

372 2-(4-Flu0r0benzyl)—2—[(2-{4-[(4-ﬂuorobenzyl)oxy]phenyl}ethyl)sulfony].]-4-(4-
373 0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 186),

374 4-(6-Methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)-2-[(4-{[(4-methylphenyl)
375 carbonyl]amino } phenyl)sulfanyl]butanoic acid (Compound no. 187),

376 4-(8-Methyl-4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4-{[(4-methylphenyl)

377 carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 188),

378 4-(6-Methoxy-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4-{[(4-methylphenyl)
379 carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 189),

380 4-(8-Methyl-4-o0x0-1,2,3-benzotriazin-3 (4 H)-yl)-2-[(4-{[(4-methylphenyl)

381 carbonyl]amino} phenyl)sulfonyl]butanoic acid (Compound no. 190),

382 2-(3-Fluorobenzyl)-2-[(2-{4-[(3-fluorobenzyl)oxy]phenyl} ethyl)sulfonyl]-4-(4-
383 0x0-1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 191),

384 4-(6-Methyl-4-o0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-[(4-{[(4-methylphenyl)

385 carbonyl]amino} phenyl)sulfanyl]butanoic acid (Compound no. 192),

386 4-(7-Methyl-4-0x0-1,2,3-benzotriazin-3(4 H)-yl)-2-[ (4-{ [(4-methyl phenyl)

387 carbonyl]amino } phenyl)sulfanyl]butanoic acid (Compound no. 193),

388 4-(6-Fluoro-4-oxo-1,2,3-benzotriazin-3(4 H)-yl)-2-[ (4-{[(4-methylphenyl)

389 carbonyl]amino } phenyl)sulfanyl]butanoic acid (Compound no. 194),

390 2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfanyl }-4-(6-fluoro-4-oxo-1,2,3-

391 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 195),

392 2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfanyl } -4-(6-methyl-4-0x0-1,2,3-

393 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 196),

394 2-{[2-(4'-Chlorobiphenyl-4-yl)ethyl]sulfonyl}-4-(7-methyl-4-oxo0-1,2,3-

395 benzotriazin-3(4H)-yl)butanoic acid (Compound no. 197),

396 2-(2-Chlorobenzyl)-2-[(2-{4-[(2-chlorobenzyl)oxy]phenyl} ethyl)sulfonyl]-4-(4-

397 0xo0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 198),



375car bonyl ] am nol phenyl ) sul f anyl ] but anoi ¢ aci d (Conpound no. 187),

3764- (8- Met hyl - 4- oxo-1, 2, 3-benzotriazin-3(4H)-y1)-2-[(4-([ (4- nmet hyl phenyl)
377car borwybD)2arvazsd4phenyl ) sul f anyl ] but anoi ¢ aci d ( ConpourdTnB201L/88p27

3784- (6- Met hoxy- 4- oxo-1, 2, 3-benzotri azi n-3(4H)-y1)-2-[ (4- ([ (4- net hyl phenyl)
379car bonyl ] am nol phenypsul fonyl ] but angi.c acid (Corrpound no. 189

3804- ( 8- Met hyl - 4- oxo-1, 2, 3-benzotri azi {3 3(4H) -y1)-2-[(4- ([ (4- et hyI phenyl)
381car bonyl ] am nol phen psul fonyl ] but anoi ¢ acid (Conpound no. 190),

3829963 1 oy G SRg 3 blprotigmay LASDBtoT I G He G iyl nersy | 25

et hyd9%sul fonylbepzetﬁa:(mu—3(4818)3yb}(butén02c ébﬂdbé(hmnpcrundmonwﬂ)m—i) yl ) but anoi ¢ aci d

(CO% und no. 41
3844 ('6- et hy| y]-4-0%0-1, ‘H 3D -2 Emacthylpbenyl) ) pheny!
385¢%) bonyl]zlrﬁ %‘HW%B‘P@%(T} t?@%cﬁg é@%@f%%& 192)y Phenyl)
38640Q7- Met hyl4-dr -Mé fhyl-420x9- p@B%&étﬁéhﬁB@iéj’?zb >21[)(4%[(Et(n‘ietﬁ{zl{al‘leﬂ%t hy| phenyl)

387canb I a%’n

3882@{ GOEYUL?:)E 4- ogg%%)ﬂfégﬁgbgﬁ%ﬁr?géﬁﬁﬂ% ﬁ)ﬁ'(@gﬁnﬁgl ((i (4 rret hyI phenyl )
389c¥bonyl | ard- [(6+{}[)Mehvﬁyﬂlpwphmmme]rbmﬁ}ammo}@herwus ‘methyl 949x0-3902- {
[ 2- (405- Chl or obii,Bdeydotdazih-BetAlyy1)Jutansid @iy (Cdmpating Grof ]Z(m)ro 4-o0x0-1,2,3 -

391b %ZO'[I’I azi ta O!ar%o oun d 22- 1.
e ] e e

[ 2- (448- Chl or obi_ghs M&ahhar@bﬁaﬁ}yl)larﬁ&ﬁl hoYphe 1&&&5@ ¥J(6 AneA=4loxo-3-
395hgyzot ri azi n §(b oth ??5@@0&% fﬂﬂ

3962 (2-Chloro enz 1)-2- e zypox en |}
et hy‘ll})sul fonyl2- [(44{-[(44Eth3@holx§d)caﬂﬁm81-]dnemmé)phelnalz)ssuifaﬁylllﬂ)(ﬁylﬁlﬁbul -4ioaspd 284 d
(Corddund no. HWe8Bjtriazin-3(4H)-yl)butanoic acid (Compound no. 205),

412 2-[(4-{[(4-Methoxyphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
413 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 206),

414 2-[(4-{[(3,4-Dichlorophenyl)carbonyl]Jamino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
415 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 207),

416 2-[(4-{[(4-Ethylphenyl)carbonyl]amino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
417 1,2,3-benzotriazin-3(4H)-yl)butanoic acid (Compound no. 208),

418 2-[(4-{[(4-Fluorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
419 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 209),

420 2-[(4-{[(4-Chlorophenyl)carbonyl]amino } phenyl)sulfonyl]-4-(6-methyl-4-oxo-
421 1,2,3-benzotriazin-3(4 H)-yl)butanoic acid (Compound no. 210),

422 2-[(4'-Cchlorobiphenyl-4-yl)oxy]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic
423 acid (Compound no. 211),

424 2-[(4'-Chlorobiphenyl-4-yl)methoxy]-4-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-
425 yl)butanoic acid (Compound no. 212),

426 2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-
427 yDbutanoic acid (Compound no. 213),

428 2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-[4-0x0-7-(trifluoromethyl)-1,2,3-benzotriazin-
429 3(4H)-yl]butanoic acid (Compound no. 214),

430 2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(5-fluoro-4-0x0-1,2,3-benzotriazin-3(4 H)-

431 yDbutanoic acid (Compound no. 215),

432 2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(5-chloro-4-ox0-1,2,3-benzotriazin-3(4 H)-
433 yl)butanoic acid (Compound no. 216),

434 2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(6-methoxy-4-o0xo0-1,2,3-benzotriazin-3(4 H)-

435 yl)butanoic acid (Compound no. 217),



WO 2012/ 038942PCT/ 1B2011/ 054227 103 3982- {

[ 2- (4" - Chl or obi phenyl-4-ypet hyl ] sul fonyl} -4-(6-nethyl-4-o0xo-1, 2, 3-
399benzotwpDanrizn38{44H) - yl ) but anoi ¢ aci d (Conpound no. 199¥T/IB2011/054227

4004- ( 6- Met hyl - 4- oxo- 1, 2, 3-benzotri azi n-3(4H)-y1)-24(4- [ (4-nethyl phenyl)
401car bonyl ] am no} phenyl ) sul f onyl ] but anoi ¢ aci d (Conpound no. 200),

4024- (7- Met hyl - 4-oxo-1, 2, 3-benzotri azi ngg(4H) -yl1)-2-[ (4- [ (4-nethyl phenyl)
403car bonyl ] am no} phenyesul f onyl ] but anoi ¢ aci d (Conpound no. 201),
4042-hk4- [ (4- Met G L) Gar g 4-0x0-1.2.3- <
phen;glbgzul fany%ﬁ{%— &%gld g%ﬁ?giw%ig Iggt,hg-‘lt)g)ﬁ%c%tzf? ab%rllzr?:[%a(zﬂl}@ﬁ)) but anoi c
acid (3 npound r?g Blﬁ),c Q?Pf’tl%fn(f‘( £l uor ophenyl ) car bonyl ] am no
phenyi3gsul f any 12R¥A24@*-okibivpiphéngdxbyl)oxy]-4-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4 H)-
4071,4393- benzotyhbaghéic AW Ebmponbac?ady;, aci d (Conpound no. 203), 4082-

[ (4- 4%83 4-Di chl or ophenyl ) car bontll ] am no phenypsul fanyl%)_— 4- (6- et hélﬁ-)4- 0Xxo0-
2091 403" benz ot R -G Piskgbiphasil-ArBiony bt (oplOm oAt e bentmjazinGEDf ( 4.

[ (4- Edhyl phenyy)baiepeieyrid (Sempound ph@A0hsul f anyl | - 4- (6- met hyl - 4- oxo- 1, 2, 3-

411beggot ri azi r@f@%io-cmo}fu 015 BEk )L CORRORY. 0050 RIS) e BAZRAS-
4- hoxyphe . n u n I ATV et hyT — 4+ 6%0-
5&31!@?3- benzotii L @%i ?&Ké‘ﬂﬁ?"a‘ﬁ’ﬁ% ]lgd?l?)}iorrpound no. 206), 4142-
[ (4- 4443, 4- D cl2Ry-DijdsCHloretsiplmgl - ly@ysk ied-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-
} phemgpsul f ony B4 My-{Ifbuidioiyacid(CorBpouhdnb, 228; benzot ri azi n- 3(4H) - yebut anoi ¢
acid ﬁbnpound no. 207).. 4162-
y

\ : (4-{ -
[ (4- Byl pheny |2{[é‘ér(ﬂﬂ_ﬂryb]p&ﬁmﬂ Pirepthexylt4-Ghshiprosd-osotds hpanzetringin3(4H)-
4171 4473- benzotyhbuizneic 3¢idiCompphnd an@28),aci d ( Conpound no. 208),
448 2-[(4'-Chlorobiphenyl-4-yl)methoxy]-4-(7-methoxy-4-ox0-1,2,3-benzotriazin-
449 3(4H)-yD)butanoic acid (Compound no. 224),
450 (2R)-2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(2,4-dioxo-2 H-1,3-benzoxazin-3(4 H)-
451 yDbutanoic acid (Compound no. 225),
452 (2R)-2-[(4'-Chlorobiphenyl-4-yl)oxy]-4-(1-oxophthalazin-2(1 H)-yl)butanoic acid
453 (Compound no. 226),
454 2-[(4'-Chlorobiphenyl-4-yl)methoxy]-4-(4-0x0-1,2,3-benzotriazin-3(4H)-
455 yDbutanoic acid (Compound no. 227), ’
456 2-[(4'-Chlorobiphenyl-4-yl)methoxy]-4-(1-oxophthalazin-2(1 H)-yl)butanoic acid
457 (Compound no. 228),
458 2-[(4'-Chlorobiphenyl-4-yl)methoxy]-4-(2,4-dioxo-2 H-1,3-benzoxazin-3(4H)-
459 yD)butanoic acid (Compound no. 229).

460  including racemates, enantiomers and diastereomers thereof, or a pharmaceutically

461  acceptable salt.

4, A pharmaceutical composition comprising a therapeutically effective amount of a
2 compound according to any one of claims 1 to 3, together with a pharmaceutically

3 acceptable carrier, excipient or diluents.

1 s A compound according to any one of claims 1 to 3, for use in the treatment or

N

prophylaxis of an animal or a human suffering from an inflammatory or allergic disease.

6. A compound according to claim 5, wherein the inflammatory disease or allergic
disease is asthina, rheumatoid arthritis, COPD, dry eye, rhinitis, osteoarthritis, psoriatic

arthritis, psoriasis, pulmonary fibrosis, pulmonary inflammation, acute respiratory distress

AW =

syndrome, perodontitis, multiple sclerosis, gingivitis, atherosclerosis, dry eye, neointimal



4182-[(4- [(4-Fluorophenyl)carbonyl] am no } phenyesul fonyl]

-4- (6-net hyl-4-oxo- 4191, 2, 3-benzotriazin-3(411)-yl)butanoic acid (Conpound

no. 209) ,wo0202/038444- [ (4- Chl orophenyl ) carbonyl ] am no phecyasiii/esagti

-4-(6-nmet hyl-4-oxo- 4211, 2, 3-benzotri azin-3(4H) -yl ) butanoic acid (Conpound

no. 210),

4222-[ (4' - Cchl or obi pheny1l- 4-ypoxy] - 4- (Ao%xo 1,2, 3-benzotriazin-3(411)-yQout

anoi ¢ 423acid (Conpound no. 211),

4242- [ 4' pohifaatibi ghenated M&emﬂmbsmhelzﬂscbﬁnfclhmaﬂdaihncwtxom,zsel&l diseasetori azi n-

3(411) 4ﬁ€%l)q% n0|c acid (Conpound no. 212),

4262- [?4' H SPoHPiteny 1- 4- ypoxy] - 4- (7 chloro 4- ox0- 1, 2, 3-benzotri azi n- 3(41

1)- 427ye2;tan0|c acid (Conpound _no.

42824(]4 | or B4R HB?ﬁFTUQﬁlyPWBSZi}‘]IOInMD&%EtP qlaipy 4, fudhes SERBYFNE PN OB henzot r

i azi n-, 42 d no. 214),

4302 [%4'8%4 %%% E R?qﬁﬁﬁggﬁgf&ggggﬁ? uor o- 4- oxo-1, 2, 3-benzotri azi n-3(41
- 4 yebutan |d ound n

4522- L a - ot ofbbi BRGTASHIBRHOSkeR e R frogy 6) nonsigsoidalsny-iBADBEION i n- 3( 4

11) - 483yl ) but anoi é?geﬁt?sl;ﬁiroﬁ(@@ﬂ@@ktwfem préphic acids, fenamates, 2pyrazolones

4342-[ (4" - Chl or obi pheny1-4-yl) oxy] - 4- ( 6- nethoxy-4 0Xx0-1, 2, 3- benzotri azi n- 3(

411) - A35yebut anoi @ligraigs,( MISMAB KipaseyCathépsin inhibitors, CCR-3

2012/ 038942PCT/ 1B2

4362- ?%4' Chl or obi p ogﬁﬁ?%aP%%ﬁn1u£56§muwgﬁn?e%m%§8nTbgo§ ggﬁiongggln 3(4

11) - 487yl ) but anoi ant@inibty, Celhpdhesidn MchibiZdr8 especially ICAM), adenosine 2a

8 agonists; (ii) leukotrienes LTC4/LTD4/LTE4/LTB4-Inhibitors, 5-

9 lipoxygenase inhibitors and PAF-receptor antagonists; (iii) Cox-2 inhibitors;
10 (iv) other MMP inhibitors; (v) interleukin-I inhibitors; and (vi)
11 corticosteroids, such as alclometasone, amcinonide, amelometasone,
12 beclometasone, betamethasone, budesonide, ciclesonide, clobetasol,
13 cloticasone, cyclomethasone, deflazacort, deprodone, dexbudesonide,
14 diflorasone, difluprednate, fluticasone, flunisolide, halometasone,
15 haloperedone, hydrocortisone, methylprednisolone, mometasone,
16 prednicarbate, prednisolone, rimexolone, tixocortol, triamcinolone,
17 ulobetasol, rofleponide, GW 215864, KSR 592, ST-126, dexamethasone and
18 pharmaceutically acceptable salts, solvates thereof. Preferred corticosteroids
19 include, for example, flunisolide, beclomethasone, triamcinolone,
20 budesonide, fluticasone, mometasone, ciclesonide, and dexamethasone;
21 b)  beta-agonists, selected from one or more B2-agonists - albuterol, salbutamol,
22 biltolterol, pirbuterol, levosalbutamol, tulobuterol, terbutaline, bambuterol,
23 metaproterenol, fenoterol, salmeterol, carmoterol, arformoterol, formoterol,
24 and their pharmaceutically acceptable salts, or solvates thereof;
25 c) antihypertensive agents, selected from (i) the ACE inhibitors, enalapril,
26 lisinopril, valsartan, telmisartan and quinapril; (ii) angiotensin II receptor
27 antagonists and agonists, e.g., losartan, candesartan, irbesartan, valsartan, and

28 eprosartan; (iii) B-blockers; and (iv) calcium channel blockers;



438(2R) - 2-[ (4' - chl or obi pheny1-4-yl)oxy]-4-(6-fluoro-4-oxo0-1, 2, 3-benzotri azi
n-3(411)- 439yl ) butanoic acid (Conpound no. 219),

440( 2R) - 2WP(2412/038440r obi phenyl- 4- ypoxy] - 4- ( 7- chl or o- 4- ox@cT/IB2@81/bRZ0Ot ri azi n
-3(411)- 441yl)butanoic acid (Conpound no. 220),

442(2R) - 2-[ (4' - Chl or obi pheny1- 4-ypoxy] - 4- ( 6- met hoxy- 4- oxo-1, 2, 3- benzotri azi
n- 4433(411)-yl)butanoi c acid (Conpoungegno. 221),

444(2R)-2-[ (4" - Chl or obi phenyl- 4-ypoxy] -4-(6, 7-di fl uor o-4- oxo-1, 2, 3-benzotri

azi N»qg4453(411) -y 0

44622?(4 Chl (j)d% Obllr)n%ﬁ{l\&?}%{r% ﬁ%?n%[& ﬁ’ecﬁeﬁdﬂ}cﬁﬂ V%rg%)o no’xoatklofnélegrénzot riazin
- 3(4BD- 447yl) but artiotrerate,hn(iGafimamatbry cortie@roids; and

4482-[ (4' - Chl or obi phenyl-4-yl) net hoxy] 4- (7- met hoxy- 4- oxo- 1, 2, 3-benzot ri azi

n- 4493(411) - ¥) ) bukfiediv@gehté. Conpound no. 224),
450(2R) - 2-[ (4' - Chl or obi pheny1l- 4- yDoxy] - 4- ( 2, 4- di oxo- 2H 1, 3- benzoxazi n- 3(411

) - 451yl gbut a i

452( 2R) L [(409%% as i i %ﬁehﬂnﬁy%Lél Wgﬁgf@"?ﬂ%ﬁgﬂﬁ‘g? 17hen 2R(Iﬁ{i)X yl ) but ano
ic ackd 45& @nirﬁbUﬂ‘d-W(} is 2p6)d and A is phenyl]

4542-1 (4' - Chl or obi pheny1l- 4- yOnet hoxy] - 4- ( 4- oxo 1 2, 3-benzotriazin-3(411) -
455yl ) but anoi ¢ aci d (Conpound no. 227),
4562-[ (4' - Chl or obi pheny1- 4- yOret hoxy] - 4- ( 1-
acid 457(Conmpound no. 228),
4582-[ (4' - Chl or obi pheny1-4-yl ) net hoxy] - 4- 2, 4-di oxo- 2H-1, 3- benzoxazi n- 3(411
)- 459yl ) but anoi ¢ acid (Conpound no. 229) ]46! re] udi ng racenat es,

enanti oners and di astereoners thereg ¢ eutically

o}

xopht hal azi n-2(111) - y1) but anoi c

4 Formula X

5  comprising:

6 a) converting a compound of Formula II
G
B o
@MO:?
7 o)
8 Formula IT
9 to give a compound of Formula IIT;
0 Re
o
G
Br-QMO-Z
10 OH
11 Formula III
12 b) reacting a compound of Formula IIT with a compound of Formula IV to give

13 a compound of Formula V;



46lacceptabl e salt. 4. A pharnaceutical conposition conprising a
therapeutically effective ambunt of a 2 conpound according to any one of
clainms 1 wo2812/a38get her with a pharmaceutical |y 3accept abraBmar/nier’,

exci pient or diluents. 15.A conpound according to any one of clains 1 to 3,
for use in the treatnent or 2 prophylaxis of an aninmal or a human suffering
froman inflammatory or allergic disead®? 16. A conpound according to claim
5, wherein the inflamatory di sease or allergic 2disease is asthng,
rheumatoid arthritis, COPD, dry eye, rhinitis, osteoarﬁhritis, psoriatic
3arthritis, psoriasis, pulnonary fibrosis, pulnona i of | anmati on, acute
respiratory distress 4syndrone, perodontitis, nultiplje sclerosis,
gingivitis, atherosclerosis, dry eye, neointinal
2012/ 038942PCT/ 1B2011/ 054227 105 5proliferation as
and ischemc heart failure, stroke, renal disease met ast asi s.
17. A pharmaceuti cal__ ition according to r conprising
one o[ 2nore additional active ingredients sekegted fro a)

Anti - %flannatory agents sel ected fron1(i)BhonsteroidaI anti-inflamratory
4agen pi roxi cam dicl qf enac, propionic acids, fenanptes, pyrazol ones,
55a|i%§lates, PDE-4F8§§8 Ki nase/ Cat hepsi n i nhi nPgE%, CCR- 3
6antaﬂ?nists, i NOS inpibitors, | rypt ase and el ast ase inhibit?%i bet a- 2

i ntegfi n 7ant agoni <Queling a cpmpemndfdiormule o widrascompoyad phFexmuleiifo give
gdenogﬁne 2a 8agon} 8§ fnounldiof Fofiti@ it enes LTCA/ LTD4/ LTE4/ LTB4- | nhi bi tors,

oci dted with restenosis

Q /Rp
0
G
Ho___-OH (Rko-z
18 ‘Rk)z
19 Formula VI Formula VII;
20 ¢) deprotecting a compound of Formula VII to give a compound of Formula X;
21 or
22 d)  coupling a compound of Formula IT with a compound of Formula VI
. HO_ O
Br © ,
~
23 o) (R)z
24 Formula II Formula VI
25 to give a compound of Formula VIII;

26 (Rk z 6



91 i poxygenase inhibitors and PAF-receptor antagonists; (iii) Cox-2
inhibitors; 10(iv) other MW inhibitors; (v) interleukin-1 inhibitors; and
(vi) llcowoizeraessei ds, such as al cl omet asone, anti noni #€T/IRIEI/03¥R27as0oNe,
12becl onet asone, bet anet hasone, budesoni de, cicl esoni de, clobetasol,

13cl oti casone, cycl onet hasone, defl azacort, deprodone, dexbudesoni de,

14di fl orasone, difluprednate, flutica e, flunisolide, hal onetasone,

15hal oper edone, hydrocortisone, mnethyl predni sol one, nonetasone,

16pr39nicarbate, predni sol one, ri ol‘ansé,I ti xocortol, triantinolone,
17ul 6Bet asol, rof | eponi de, Ow 215869™W&¥ o5~ ST_ 126 dexanet hasone and
18phgpmaceutical |y acceptabl e salt sol.vates thereof Preferred )
cort PRoot or of &5 18PHET TR canapouay ahBraRly M ia R e asompaer el sl

trianci nol one, 20budesoni de, fluticasone, npnetasone, ciclesonide, and
dexanet hasone; 21b) beta-agonists, selecte e or nore 132-agonists -
al buterol, salbutanol, 22biltolterol, pirbutefol, IPevosal butanol,

tul obuterol, terbutaline, banbuterol, 23metaptQterenol, fenoterol,

sal meterol, carnoterol, arfornoterol, formfterol], 24and their
pharmaceutically acceptable salts, or sol yates tlhereof;

25c) anti hypertensi ve agents, sel ected ) 032 t heoACE i nhi bi t ors,

enal april, 26lisinopril, valsartan, sartan and quinapril; (ii)
angiotensin Il receptor 27antagonj and agoni sts, e.g., l|losartan,
candesartan, irbesartan, valsdrtafy and 28eprosartan; (iii) n-blockers; and
(iv) cal cium channel bl ockers; 29d) i mmunosuppressi ve agents, selected
f rom28ycl ospori ne, azat hi offfe ne—a

30 Formula IX
31 f)  reacting a compound of Formula IX with a compound of Formula IV to give
32 ' a compound of Formula VII;
Q P
\__¢

33

34 Formula IV Formula VII

35 g) deprotecting a compound of Formula VII to give a compound of Formula X
36 wherein,

37 GisOorS;

38 R, is a carboxy protecting group such as methyl, ethyl,‘ allyl, benzyl, t-butyl
39 and silyl;

40 @ represents mono-, bi- or polycyclic heteroaryl or heterocyclyl selected

41 from the following



30net hotrexate, anti-inflammtory corticosteroids;

agents. 1 8. A process for preparing a conpound of Fornula X [Formula I
Ris H XX0i2812203®4¢0 and S) U V-W- is a bond and A is phenpto1/0542200H
reacting a conmpound of Formula Il with a conmpound of
Formula 1V to give 13a conpound of Formula V; WO
2012/ 038942PCT/ 1B2011/ 054227 107 H N31®rnula 1V coupling a conpound of

11Formula 111 12b)

Formula V with a compound of Formnula VI

o &' o

and 3le)anti-infective

when

to give a conpound of Formula VII

ROz Formula VIFormul g VII; c) deprotjecting a cgnpound of Forrmula VII to
gi ve a conpound of X, d NENg 3G ounlgio Formula Il wth a
conpound of Formul all Vi ’ R’ A / N
N N O)\/\(R1)v
o}

42

43
44
45

46
47
48
49
50
51
52

53

54

55

a o)
PO S DOy
1 // 1 // N )\< 1 // =N
e R'w Y

R W O Rw o

represents Cg-Cpp aryl, C3-Cy; cycloalkyl, C¢-Ci2 heteroaryl or Ce-Ci2
heterocyclyl, each of which is optionally further substituted by one or more

substituents independently selected from R';

R represents alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs
alkyl, halogeno-C;-C¢ alkoxy, azido, thiol, alkylthiol, -(CHz),-OR¢ -C(=0)-R¢,
-COORy, -NRR, -(CH)s-C(=0)NRRg, -(CH2)s-NHC(=0)-Ry, -(CHz)p- O-
C(=0)-NRRg, (CHz)a NHC(=O)NRR, -(CH2)4-O-C(=0)- R, (CH,),-NH-
C(=0)-R¢or -(CH2)aS(=0)m-NRR, {wherein Ry and R4 each independently
represent hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl,
alkylaryl, alkylheteroaryl and alkylheterocyclyl};

nis zero or an integer between 1 and 2;
m is an integer from 0-2;

z is an integer from 0-2; and



23 24 25 Formula Il to give a conpound of Formula VIII; 108 27Formul a
VIIl 28e) converting a conmpound of Fornmula VIIl to give a conpound of
Forrmul a 1w 20RP38Hernula | X f) reacting a conpound of FecmuB211A54221h a
conpound of Forrmula IV to give a conpound of Forrmula VII1; 33HNQ 34Fornul a
IV  Fornula VII

110
56 Ry is H, halo, alkyl, alkoxy, cyano, halogeno-C;-Cg alkyl, halogeno-C;-Cs
57 alkoxy.
1 9. A process for preparing a compound of Formula XI [Formula I wherein R is H, X!

2 15 SO,, U-V-W —is abond and A is phenyl]

4 Formula XI
5 - comprising:
6 a) oxidizing a compound of Formula X (when G is S)
o OH
S
8 Formula X
9 to give a compound of Formula XI;
10 wherein,
11 represents C4-C1 éryl, C;-Cy; cycloalkyl, C¢-Cy2 heteroaryl or Ce-Ci,
12 heterocyclyl, each of which is optionally further substituted by one or more
13 substituents independently selected from R';
14 R’ represents alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs

15 alkyl, halogeno-C;-Cs alkoxy, azido, thiol, alkylthiol, -(CH2)»-OR¢, -C(=0)-Ry,



35g) deprotecting a conmpound of Fornmula VIl to give a conpound of Fornula X
36wherein, 37Gis 0 or S; 38Rp is a carboxy protecting group such as

met hyl , ewbybi2/@Bd4gl , benzyl, t-butyl 39and silyl; 40W PepABzand3i22mono- ,

bi - or polycyclic heteroaryl or heterocyclyl selected 41fromthe foll ow ng
WO 2012/ 038942PCT/ 1B2011/ 054227 43Wrepresents C6-Cl2 aryl, C3-Cl2
cycl oal kyl, C6-Cl2 heteroaryl or C6-Cl2lh4heterocyclyl, each of which is
optionally further substituted by one or nore 45subst it uent s i ndependent |y

sel ected from Rl ; 4BJOR; epRBs5,60CH,)HKyO)NRRK e(GHL,),-BNIHG(HP)-Ry, c¢CHI)y- Qi t 1 0,

Qﬂgg_gf? hi o :a' Oz(e?;féfz«f& G RG hloaTCGR R rkéoéwallzaﬁ_ Bz o,
ECHZ%n og(( og REC )%)r@}%hs% @Vﬁ%re %RES( =0) %NR/II%SD{\Aherel n

Rf antP Rl each i ndepmsctﬁrhlb’ﬂlybgﬁﬁla&pf elskemstl dyglbaligkaryl, hétkrphryl, @bﬂcmy&tlyl

cycl oal kyl aryl ryl et er,ocyc , 52al | aryl, al kyl heteroaryl and
a?/kyl t Z‘r ocyZI yl}ﬁfq?l ?aﬁ(ylhe eroaryl an a.l!kljlllheterocycll)%; y y y

21 n is zero or an integer between 1 and 2;
22 m is an integer 0-2;
23 @ represents mono, bi or polycyclic heteroaryl or heterocyclyl selected
24 from the following
o} (o] o o
\“?” R'W N o )\/\(R W
0 ! ?
WP o
D S<l'§‘ D N>=o _i'Nio o J\—(R W
9 / = 1 = 0 )%
®R'W \ RN 0 e

N TR

N ] _

OB DOVLNE éfi
I

“S‘N‘//Zs @ﬁ J\N}{ (jﬁ J\N}i/ AN N}‘f
c’)7k (R‘)l// N/) (R‘)J// N/go (R‘)vl// ]/h'l

2 5 (R)v (R ) R v

26 Z is an integer 0-2; and

27 Ry is H, halo, alkyl, alkoxy, cyano, halogeno-C;-C¢ alkyl, halogeno-C;-Cg
28 alkoxy.

[am—y

10. A process for preparing a compound of Formula XXVI [Formula I wherein R is H,
X'is $O,, U-V-W —is a bond and A is phenyl]

[\®]



53n is zero or an integer between 1 and 2; 54mis an integer fromO0-2; 55z
Is an integer fromO0-2; and WO 2012/ 038942PCT/ 1B2011/ 054227 110 56Rk is H,
hal o, al kyD,20elds89ag, cyano, hal ogeno-GC -C6 al kyl, hal og@ea®AB010654877al koxy.
1 9. A process for preparing a conmpound of Fornmula XI [Fornmula | wherein R
is H X1 2is S, UV-W- is a bond and A is phenyl] OH 7 8 9 10
Formula X to give a conpound of Formulg Xl ; wherein,

O§ //O

0O
S
OH
oory el

4 Formula XXVI
5  comprising:

6 a) oxidizing a compound of Formula XIV (Ry, is Br or NO,) to give a

7 compound of Formula XV,

9 Formula XIV Formula XV
10 b) reacting a compound of Formula XV with a compound of Formula XVI to
11 give a compound of Formula XVII;
_ ey
‘ Y
§S o/ RP
Rm—< >—E7 lo.
12 x/\/®
13 Formula XVI Formula XVII
14 ¢) coupling a compound of Formula XVII (wherein Ry, is Br) with a compound
15 of Formula VI to give a compound of Formula XXV;
O
O~ /

Xg
R
oo ( kwo >
16 Rz

17 Formula VI Formula XXV



11Wrepresents Co-

Cl12 aryl, C3-Cl12 cycloal kyl, C6-Cl2heteroaryl or C6-Cl2
12heterocyclyl, each of which is optionally further substituted by one or

nore 13swvetzntumssdds i ndependent|ly sel ected from Rl; 14RPCraproasesses al kyl ,

al kenyl , al kynyl
hal ogeno-Ci - C6 al k
2012/ 038942PCT/ 1B2

- (CH2) . - NHC( =0) - Rf ,

cyano, nitro, hal ogen, hal ogeno-C -C6 15al kyl,

oxy, azido, thiol, alkylthiol, -(CH2)n-ORt -C(=0)-Rf

011/ 054227 111 16- , -NRfRg, -(CH2).-C(=0)NRfRqg,
-(CH2).- 0- 17C(=0)-NRfRy, (CH2). NHC(=0) NRfRs,

- (CH2)8-0- C(=0)) Rhydrely@g)a. cohltpouid &f EatnuRi X3V to gi¥2) cSap@)nd, of MiriRla
ésgﬁh i ndependently 19represent hydrogen, al kyl, al kenyl,

(mheri?n Rf and Rq

cycl oal kyl aryl,
and a% theterocyc
an integer 0-2; 23

het er ocycl yl sel ec
conmpodhd of For mul
a bong,and A is ph

23

24
25
26

27
28
29
30
31
32
33

34

35
36

roaryl, heterocyclyl, 20allcylaryl, alkylheteroaryl
| yll; 21n is zero or an integer between 1 and 2; 22mis

?@B%esents mono, bi or polycyclic heteroaryl or
ted 24fromthe foll ow ng
Ry iooarboxy pretedting growmesush as meihylrgthyd, atlyl, beged, t-

&y, sdyl,

X is a leaving group such as halogen, mesylate, triflate;

represents Ce-Ciaaryl, C3-Cjs cycloalkyl, C6-Ci2 heteroaryl or Cs-Cj2
heterocyclyl, each of which is optionally further substituted by one or more

substituents independently selected from R'*

R! represents salkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs
alkyl, halogeno-C;-Cg alkoxy, azido, thiol, alkylthiol, -(CH,),-OR¢ -C(=0)-Rg,
-COORg, -NRR, <(CH,)s-C(=0)NRR, -(CH;)s-NHC(=0)-Ry, -(CH2),-O-
C(=0)-NRRg, (CHz)o NHC(=O)NRRy, (CH;)r-0-C(=0)- Ry, -(CHy)n-NH-
C(=0)-Rror -(CH2)aS(=0)m-NRR4 {wherein Rr and Rqeach independently
represent hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl,
alkylaryl, alkylheteroaryl and alkylheterocyclyl};

n is zero or an integer between 1 and 2;

@ represents mono-, bi- or polycyclic heteroaryl or heterocyclyl selected

from the following:

110. A process for Eﬁe arlng a

)



112 Formul a XXVI conprising: a) oxidizing a conpound of Formula XIV (R
is Br or NO2) to give a conmpound of Formula XV; b) reacting a conpound of
For mul a Xvowntamn3soseonpound of Fornula XVI to give a compounsi/ofHezmul a
XVIl; Formula XVII c) coupling a conmpound of Formula XVII (wherein R is
Br) with a conpound of Fornmula VI to give a conpound of Formula XXV; WO
2012/ 038942PCT/ 1B2011/ 054227 113 18d)1h drolyzing a conpound of Fornula XXV
to give a conpound of Formula 19XXVI; é wherein, 21Rp is carboxy protecting
group such as nethyl, ethyl, aIIyI benzyl ob- butyI 22and silyl; 23X is a

| eavi ng group such alogen tr flate 4r epresents C6-Cl2
aryl, C3- ClchcIoaHky| ﬂﬂ.ﬁ;; ryI 5het erocycl yl, each of
which is optional I §~ BT iAlit ed by—6ne or £, 26substituents

i ndependent |y selecf”d fromRI‘F"v

Q
\yo ‘z‘" SN
o Oty X
®' g« RV 0 © ﬁfw
Q 0
TN ;;"'\ N ki
5 | N/lm W A N
— Rw é( | )
®' )v X / \( )\T) RN

Cﬁk ”z‘/ D Y
)% / / o (R1)v/ = ]/N
o
O
/(R )v HN : AN J\N}{
1 | / 4 | P a "I‘
(0} (R) W

37 ® ’“ (R v o &

38 m is an integer 0-2;

39 z is an integer 0-2; and

40 Ry is H, halo, alkyl, alkoxy, cyano, halogeno-C;-Cs alkyl, halogeno-C;-Cs

41 alkoxy.
1 11. A process for preparing a compound of Formula XXIX [Formula I wherein R is H,
2 X'is SO, U is -NH-,V is -CO-,W is -NH- and A is phenyl] and Formula XXXII
3 [FormulaI wherein R is H, X'is SO,, W is -NH-,V-U is —Rj- ((CH,).;-CO-, -C(0)O-, -
4 SO,.)and A is phenyl] comprising:

5 a)  O-protecting a compound of Formula XIX to give a compound of Formula
6 XX;
O
IyN—%(::>F—S o) r—(
\—/< H2N©—s 0—
7 OH

8 Formula XIX Formula XX



271 e represents sal kyl, al kenyl, al kynyl, cyano, nitro, hal ogen,

hal ogeno- C - C6 28al kyl, hal ogeno- Cl- C6 alkoxy, azido, thiol, alkylthiol,
-(CH2) . - RO 202(0382Rf , 29- COORf, -NRfRg, -(Cl12), - C(=0) RRTRB2011/054227
4C112),-NHC(=0) - Rf, 4Cl12)n-0-. 3 0C(=0)-NRfR9, (CHA NFI C(=0) NRf Rq,
-(CH2)n-O-C(=0)- Rf, -(CH2),NW31C(=0)-Rf or -(CH2)nS(=0),ii-NRfRq {wherein
Rf and Rg each independently 32represeﬁﬂ5hydrogen, al kyl, alkenyl,

cycl oal kyl aryl, heteroaryl, heterocyclyl, 33alkylaryl, alkyl heteroaryl and
al kyl h&t er ocycby! } N-gatscting 7 eorop@mdof Formelg X begive e sompawnil of Faasula
repreggnts nono-, Pisy or polycyclic heteroaryl or heterocyclyl selected
36fromthe followng:” 114 O\W (RO1I/(R / 1 Y?2.%----0 v-AK )v O

Ry,
NH s  O—R,

11 0

12 Formula XXI
13 ¢) oxidizing a compound of Formula XXI to give a compound of Formula
14 XX1I;

0

\\s/ﬁ]/ <R
.0 0
"

15 Rpr
16 Formula XXII
17 d) reacting a compound of Formula XXII with a compound of Formula X VI to
18 give a compound of Formula XXIII;

as
R/

19 X/\/® " 0] Rp

O=n=0

20 Formula XVI Formula XXIII
21 e) deprotecting a compound of Formula XXIII to give a compound of Formula
22 XXV, |
o]
H,N S
I ho
23 © Rp

24 Formula XXIV



| NAs 1I/N (R)v N 1INO (R)v 40RK is H, halo, alkyl, alkoxy, cyano,

hal ogeno-C - C6 al kyl, hal ogeno-C -C6 41lal koxy. 111. A process for preparing
a conpourmioabhiFsseml a XXI X [Formula | wherein Ris H 2PKI/IBR1BCGRA22U i s
-NH-,Vis -00-,Wis -NH and A is phenyl] and Fornmula XXXII 3[Formula I
wherein Ris H Xi is SO, Wis -NH,V-Uis -R- (-(CH2)0_1-00-, -C(0)0-, -
4 S02) and A is phenyl] conprising: 53)¢0-protecting a conpound of Fornula
XIX to give a conpound of Formula 6XX; WD 2012/ 038942PCT/ 1B2011/ 054227 115
9b) %—prot ecting g. conmpound of Formula XX to give a conpound of Formula
10XXT;

26 f) reducing a compound of Formula XVII (wherein Ry, is NO,) to give a
27 compound of Formula XXIV;
o/ i
4 Lt
Rm 0-2
\\
}\ P
28
29 Formula XVII Formula XXIV
30 g) coupling of a compound of Formula XXIV with a compound of Formula
31 XXVII to give a compound of Formula XXVIII;

O\ NH
[]E \R

N~
39 (Rk)z (0] (RY,

33 Formula XXVII Formula XXVII
34 h)  hydrolyzing a compound of Formula XXVIII to give a compound of Formula
35 XXIX;

$ou

37 Formula XXIX

36 R



Ror "NHO-R P O Formula XXI c¢) oxidizing a conpound of Fornula )(Xl to give
a conpound of Fornmula )(XIl; HN Rpr Fornmula )(XIl d) reacting a conpound of
For mul a XXOl20uya3B942 conpound of Fornmula XVI to give a cecpasrdi/eds2For mul a
XXI1'l; Formula XVIFormula XXIIl e) deprotecting a conpound of Fornmula XXIII
to give a conmpound of Formula XXV, 24Formula XXIV WO

2012/ 038942PCT/ | B2011/ 054227 116 25O 44¥) reduci ng a conpound of Fornul a
XVIl (wherein R', is NO2) to give a 27conpound of Formula XXV,

38 or
39 i)  coupling of a compound of Formula XXIV with a compound of Formula
40 XXX
H,N
$ >R ‘ -
41 02 0 p (Rk)zj\x
42 Formula XXIV Formula XXX
43 to give a compound of Formula XXXI;
R
NH o .0
Rj/ 0
\\S\
o
44 ‘ R,
45 Formula XXXI
46 J)  hydrolyzing a compound of Formula XXXI to give a compound of Formula
47 XXXII; |
48 (Rk)z
49 Formula XXXII
50 wherein,
51 R, is carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl
52 and silyl;
53 R, is an amino protecting group selected from di-tert-butyl dicarbonate, t-

54 Boc, F-moc, benzyl, tosyl or carbobenzyloxy;



Formul a XXI'V coupling of a conpound of Fornula XXIV with a conmpound of
Formula XXVII to give a conpound of Fornmula XXVIII; (Rk), Formula XXVII h)
hydr ol yziwg 2a1208@ound of Fornmula XXVIII to give a conpecmdBmfil/baenl a
XXI'X;  36(Rk), 37Formula XXI X WD 2012/ 038942PCT/1B2011/ 054227 117 38or
39i) coupling of a conpound of Fornmula XXIV with a conmpound of Formula
40XXX 44(Roz 45Fornula XXXI 46j) hydgegyzing a conmpound of Formula XXXI to
gi ve a conmpound of Formula 47XXXI1;

55 represents Cg-C; aryl, C3-Cy; cycloalkyl, Cg-C ) heteroaryl or Cs-Ci2
56 heterocyclyl, each of which can be further substituted by one or more

57 substituents independently selected from Rl;

58 R! represents salkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cg
59 alkyl, halogeno-C,;-C¢ alkoxy, azido, thiol, alkylthiol, -(CH2),-ORs -C(=O)-Rs,
60 -COOR¢, -NRRR ¢, -(CH2)p-C(=O)NRRg, -(CH)i-NHC(=0)-R¢, (CHy)s- O-

61 © C(=0)-NRR, (CHy), NHC(=O)NRRg, -(CH;),;-O-C(=0)- Ry, -(CH,),-NH-
62 C(=0)-Rtor -(CH,)sS(=0)m-NRR {wherein Rrand Ry each independently

63 represent hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl,

64 alkylaryl, alkylheteroaryl and alkylheterocyclyl};

65 n is zero or an integer between 1 and 2;

66 m is an integer 0-2;

67 X is a leaving group such as halogen, mesylate, triflate;

68 @ represents mono-, bi- or polycyclic heteroaryl or heterocyclyl selected

69 from the following:



48(Rk) z 49Formul a XXXI'I 50wherein, 51Rp is carboxy protecting group such as
nmethyl, ethyl, allyl, benzyl, t-butyl 52and silyl; 53Rp, is an am no

prot ecti nyogrnupssiel ected fromdi-tert-butyl dicarbonat @eCTHB284/Be27 F- noC,
benzyl, tosyl or carbobenzyloxy; 118 55Wrepresents C6-Cl2 aryl,
C3-Cl2cycl oal kyl, C6-Cl12 heteroaryl or C6-Cl2, 56heterocyclyl, each of

whi ch can be further substituted by onél®r nore 57substituents

i ndependently selected fromRl; 58le represents sal kyl, al kenyl, al kynyl,
cyano, nitro, hal ogeff, hal ogeno-GCi -Cp 59al kyl , ohal ogengr C1- C6 al koxy,

azi do, thiol, alkylggtn g=0) 60- CQORf/, NRfRq,

- (CH2) n- C(=0) NRAq, U Zj/—-(NHC(Rf/g, -(CH2) . » O- C(>0)-NRfRg, (CH2),
NHC( =0) NRf Rg, - (CH2) % 0~G=0) - R -TCHR) . - 2C( =Qy=R~rty
-(CH2).S(=0)", - NRf Rqg {wherein Rf "and 11, leach i ndependent |y 63represent
hydrogen, al kyl, al kenyl, cycloal kyl aryl, hetgroaryl, cheterocyclyl,
64al kyl aryl, al kyl het er oggeyl and al ky%kheteroc;/&l yl} ;<6 IS zero or an

i nteger between 1 agd27%66mis @Lﬁ}e__g)er PV20 67X i § aiH@mvi ng group such
as hal ogen, nesyl at, it Fate; prese NONO-o; il or pol ycyclic
heteroaryl or hetéf8cycl )y sel &%t ed ©

|
|

o] (o] fo)
NS N X X S )’K 5%
| \> | N'i_ 7y LR /N Nz‘
1 & N // ’\/ )\ S | /“l'
(RN o R'W R'W Y 0 T Refv N N~

o) (e}
N N

[o] o]
O)% (R1)v// pZ (R1)v// o &Y yZ N
Q o)
. V& ; W~ N )\< . VAN
e

N
70 (R 0 Ry o Ry RV
71 Ry is H, halo, alkyl, alkoxy, cyano, halogeno-C;-Cs alkyl, halogeno-C,-Cs
72 alkoxy; and
73 z is an integer 0-2.

1 12. A process for preparing a compound of Formula XLI [Formula I wherein R is H,

2 X'is S, Wis-NH-V-Uis —Rj- (-(CH,)o.1- CO-, -C(0)O-, -SO,.) and A is phenyl]

w s
Rj/ OH
3 (Rp;

4 ; Formula XLI

5  comprising:



69fromthe follow ng: 119 Rk is H halo, alkyl, alkoxy, cyano,

hal ogeno-C - C6 al kyl, hal ogeno-Cl-C6 al koxy; and z is an integer 0-2. 112. A
process WO 2prepsezng a conpound of Formul a XLI [ For nul aCir/istiar/ed42R i s H,
2 Xl isS Wis -NH,V-Uis -R- (-(CH)0-1- CO, -C(0)0-, -S@2.) and Ais
phenyl] 3(Rk)z 4Fornmula XLI conprising: WD 2012/038942PCT/ 1B2011/ 054227
120 6a) reducing a conpound of Formul a9jy(XXI'I'l to give a conpound of

Formul a 7XXXI'V; H2N

6 a)  reducing a compound of Formula XXXIII to give a compound of Formula
7 XXX1V;
0]
S o]
_ O/ 0 s

8 0 H,N

9 Formula XXXIII Formula XXXIV
10 b)  reacting a compound of Formula XXXIV with a compound of Formula XXX
11 to give a compound of Formula XXXV,

12 o8y R

13 Formula XXX Formula XXXV
14 c)  converting a compound of Formula XXXV to a compound of Formula.
15 XXXVI,

OH
e
o
R \
] 0O R,

1 6 (Rk)z
17 Formula XXXVI
18 d) reacting a compound of Formula XXXVI with a compound of Formula IV to

19 give a compound of Formula XXXVII;



Formula XXXI'V b) reacting a conmpound of Formula XXXIV with a conmpound of
Formula XXX to give a conpound of Formula XXXV; so (Rk)z Fornula XXXV c)
converti nyoaoasgpmand of Forrmula XXXV to a conpound of FoTmB2E1pBDCKVI ;
16(Roz 17Fornula )O(XVl 18d) reacting a conpound of Fornmula XXXVI with a
conpound of Forrmula IV to 19qgive a conpound of Formula XXXVII; WO

2012/ 038942PCT/ 1B2011/ 054227 121 (RR)L, Fornula IVFornula )(XXVIl e)
hydrol yzi ng a conpound of Formula XXXVI1 to give a conpound of Fornula XLI;
f) converting a conmpound of Fornmula XXXIIL to a co d of Formula

) (VI T
s
0
Rj d R
ORI
20 Ry,

p

21 Formula IV Formula XXXVII
22 e) hydrolyzing a compound of Formula XXXVII to give a compound of
23 Formula XLI;
24 or
25 f)  converting a compound of Formula XXXIII, to a compound of Formula
26 XXXVIII,
S i i
ool saea
(0] + -
~ ,I\f O\N+
27 0 5 OH
28 Formula XXXIII Formula XXXVIII
29 g) coupling a compound of Formula XXXVIII with a compound of Formula IV
30 to give a compound of Formula XXXIX;
0
: S. i o R
O-\ +
N
I
H—N@ o

31
32 Formula IV Formula XXXIX
33 h)  reducing a compound of Formula XXXIX to give a compound of Formula

34 XL;



O- +"'11 1 | 00 Forrmula XXXI'llFormula )(XXVI11 coupling a conpound of

Formula )(XXVI1I wth a conmpound of Fornula IV to give a conpound of
For mul a Xx&i2612/438MIE Formul a 1V h) reducing a conmpound @®CTHBrorwb&237 XXI X t o
give a compound of Formula XL; 122 Formula XL i) reacting a conpound of

Formula XL with a conpound of Fornula XXX to give a conmpound of Formula
J(XXVI'T; (R) Formula XXX j) deprot ectl'ﬂ]g a conpound of Fornmula =VII to
gi ve a compound of Formula XLI; wherein, Rp is a carboxy protecting group
such as methyl, ethyl, allyl, benzyl, t-butyl, and silyl; 46Wrepresents
nono, bi or polycyclic heteroaryl or het e[ oc clyllq sel ected 47fromthe

fol | ow ng: o~ °
H,N
35
36 Formula XL
37 i) reacting a compound of Formula XL with a compound of Formula XXX to
38 give a compound of Formula XXX VII;
40 ' Formula XXX
41 j)  deprotecting a compound of Formula XXXVII to give a compound of
42 Formula XLI;
43 wherein,
44 R, is a carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl
45 and silyl,
46 @ represents mono, bi or polycyclic heteroaryl or heterocyclyl selected

47 from the following:



WO 2012/ 038942PCT/ 1B2011/ 054227 49Wr epresents C6-Cl2 aryl,
oal kyl , C6-Cl2heteroaryl or C6-Cl2 50heterocyclyl, each of which
i s optiomaibI2g1fassber substituted by one or nore 51subsPCTOBI 054227

C3-Cl2cycl

i ndependently selected fromle; 52R represents al kyl, al kenyl, al kynyl,

cyano, nit
azi do, thi

C(Cl112) . - C(=0) NRERg, - ( CH2) . - NHO/ = 0) Rf, -(CH2).- 55C(=0)-NRfRq, (CH2).
Rq,, - (CH2)S -0- C( 0)
=0) . - NRf Rg
al kyl , aIWen|I d?&lo
|, al kyI heuNaroaryI angal

NHC( =0) NRf
-(CH2) . S(
hydr ogen,
58al kyl ary

ro, hal ogen, hal ogeno-G - CB 53al kyl , hal ogeno- C1- C6 al koxy,
ol, alkylthiol, -(CH2). - dR230)- R, 54-COORr, - NRf Rq,

Rf

-(CH2) . -N 56C( 9) Rf or
Rf each depe Iy 57r epr esent
hryl ety roar heterocyclyl

yI het ebocycl yl }5 50Ai S zero or an

i nt eger betmeen 1 and 2; 60mis an |nteger 0-2; 61X |s a |l eaving group such
mesyl at e, tréflate 62R i s (CH 010 -C(0)0-, -S.
|

hal o, alk oxy 1§, ha o G - __L(g{l hal ogeno-Ci -C6
R P

as hal ogen,
63RK is H,
64al koxy;

48

49
50
51

52
53
54
55
56
57
58

59
60
61

62

R'W e

[0} 0 o)
| \ N\ | \ \ ;"I‘\N)J\_L_ 1 /N N%/
. // / \/ )\ TR w é{ I '|\‘
R'W w’::lw R R'w T (Rv E NG

Ny AN Ny A I NE/
)% @&z kaz 26
C@ /CC/ o O

R 0 R'W (R W RV
represents Cq-Cy; aryl, C3-Cy; cycloalkyl, C¢-C heteroaryl or Cg-C
heterocyclyl, each of which is optionally further substituted by one or more

substituents independently selected from Rl;

R! represents alkyl, alkenyl, alkynyl, cyano, nitro, halogen, halogeno-C;-Cs
alkyl, halogeno-C,-Cs alkoxy, azido, thiol, alkylthiol, -(CH)s-OR¢ -C(=0)-Rg,
-COORy, -NRRy, -(CH2)p-C(=O)NRR, -(CH,),-NHC(=0)-Ry, -(CHa),- O-
C(=0)-NR{Rg, (CH,), NHC(=O)NRR , (CH,)p-O-C(=0)- Ry, -(CH,),-NH-
C(=0)-R¢or -(CH2);S(=0)m-NRRy {wherein R and Ry each independently
represent hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl,
alkylaryl, alkylheteroaryl and alkylheterocyclyl};

n is zero or an integer between 1 and 2;

m is an integer 0-2;

X is a leaving group such as halogen, mesylate, triflate;

Rj is (-(CHz)o-l-CO-, -C(O)O-, -SOz.;

124



65z is an integer 0-2. 113. A process for preparing a conpound of Formula
XXXI'l [Formula | wherein Ris 2 H X is S, Wis -NH, V- Uis -R -
(- (CH2) 0 Wo012/03893¢0) 0-, -SO2.) and A is phenyl] 0 NH RPOTAB2011/054271 RK) z
8Formul a XLI 9to give a conmpound of Forrmula XXXIIl; 10wherein, 11W
represents C6-Cl2 aryl, C3-Cl2cycl oal kyl, C6-Cl2heteroaryl or C6-Ci 2
12heterocycl yl, each of which is opti |1y further substituted by one or
nore 13substituents independently sel ect ed fromR; WO
201 38942PCT/ 18201 5422 25 14l e rep| sent K | kynyl,
Cyaﬁéo30 nitro, hal ltgi{’%ﬁg’F 8%8&8- Y-§gano, ogeno& @ aﬁ(yl haiogen h Ca

64 alkoxy; and

65 z is an integer 0-2.

1 13. A process for preparing a compound of Formula XXXII [Formula I wherein R is

2 H,X'isSO, Wis —NH-, V- U is —Rj- ((CHy)y.1-CO-, -C(0)O-, -SO,.) and A is pheny]]

0
()]
R 8 )—oH
O
3 (Rk)z
4 Formula XXXII

5  comprising:

6 a)  oxidizing a compound of Formula XLI

J o]

7 Ry,

8 - Formula XL1

9 to give a compound of Formula XXXII;
10 wherein,
11 represents Cs-C1; aryl, C3-Cy; cycloalkyl, Cg-C heteroaryl or Co-Ciz
12 heterocyclyl, each of which is optionally further substituted by one or more

13 substituents independently selected from R;



15al kyl , hal ogeno-GC -C6 al koxy, azido, thiol, allcylthiol, -(CH2).-
-C(=0)-Rf, 16-COORf, -NRfRg, -(CH2),-C(=0)NRfRq, -(CH2),-NHC(=0)-Rf,
-(CH2), - WO 20ix03882- NRf Rq, (CH2), NHC(=0) NRf Rg,, - (CH2) PCOABY0tOYP342Rf ,
-(CH2),-NH 18C(=0)-Rf or -(CH2),S(=0)m NRfRq {wherein Rf and Rl each
i ndependently 19represent hydrogen, al kgﬁ al kenyl , cycl oal kyl aryl,
het eroaryl, heterocyclyl, 20al kyl aryl, kyl het eroaryl and
al kyl heterocyclyl} 21n is zero or an integer between 1 and 2; 22mis an
integtt 0-2; 23R Rl epfes¢nsiHalkel, alkeoyl, alkgiid) eyrapodmk, haéogen lkﬁéd)gﬁnOéilk@d
al kox cyano, hal n Kk hal 5 1 is an
i nt eggr 0-2; 27W rﬁ%ﬁé@%ﬂ%"é’c‘ﬁ?ﬂ& Xlk?xyo@gg%@(%gk?' @%ﬂé@r}ggﬁé& @&j_o%' b
het erpgycl yI sel eciagbhRS @%g ANHOR=-0 Rpeﬁ;}[ 00-
preparing a conpound of For rruI a XLV er eloljt;tR)I S g is S,
Uis 2-, Vis -GGHH;NRaRi,CHp) NECE NB&: e(%ﬂ?f@(“o)%ﬁ e SIS
conprisin a) oxi or, ound of
Fo ;rpnu18; XEI XK ) éd—%j)qgfor (&?ﬂﬁgt’l r&m tﬁq nHeremﬁ‘ and f{q agfx %ef?enﬁen
19 represent hydrogen, alkyl, alkenyl, cycloalkyl aryl, heteroaryl, heterocyclyl,
20 alkylaryl, alkylheteroaryl and alkylheterocyclyl};
21 n is zero or an integer between 1 and 2;
22 m is an integer 0-2;
23 R; is (-(CH)o-1-CO-, -C(0)O-, -SO,..
24 Ry is H, halo, alkyl, alkoxy, cyano, halogeno-C;-C¢ alkyl, halogeno-C;-Cg
25 alkoxy; and
26 z is an integer 0-2;
27 @ represents mono, bi or polycyclié heteroaryl or heterocyclyl selected
28 from the following:
o}
I§ o A 7
E')Hij_m BN O WSS
\ﬁ;‘m o ~ o o/\'N\(R’)v
e 3 JZ i
¢ N 4N g
| N_;_ | >=o 0 ) (RW
(R')VG;L( w0 0)74 O)\*?w
¢}
Lo
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| \> | P Ni_ g, /ﬁJ\N
(R1>// #» R 7 ,\(R1)v 0)\7) (Ré(g lnéhl'
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o}
0 (o]
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Formula XLIIFormula XLIIIl b) reacting a conpound of Fornmula XLIIl with a
conpound of Fornmula XVI to give a conpound of Fornula XLIV; Formula XVI c)
hydr ol yziwg 2a12038@ound of Fornmula XLIV to give a conpouldTaB20fopimia XLV,
wherein, WD 2012/038942PCT/1B2011/ 054227 127 17Rp is a carboxy protecting
group such as nethyl, ethyl, allyl, benzyl, t-butyl 18and silyl; 19X is a

| eavi ng group such as hal ogen, nesylatigg triflate; and 20Wis selected from
nono, bi or pol ycyclic heteroaryl or heterocyclyl 2lsel ected fromthe

]Elglolr?rul a I V\heré[%t:éﬁ%rspr f&?;‘iO E?‘%g WU?%Q]U@%Q,%@&%%W@&JE&I I\/I IS

-bond2 Wx'ss SO, I.aﬁd—cmza,ﬂ@lﬁ-lﬁihe whigngl, ]A&QDHréfd stiefgr] 4 128

o

3 0-20 o
4 Formula XLV
5 comprising:

6 a)  oxidizing a compound of Formula XLII to give a compound of Formula
7 XLIII;

8

9 Formula XLII Formula XLIII
10 b) reacting a compound of Formula XLIII with a compound of Formula XVI to
11 give a compound of Formula XLIV;

O—R,
Ox
o o
12 x/\/® '
13 Formula XVI Formula XLIV
14 ¢) hydrolyzing a compound of Formula XLIV to give a compound of Formula

15 XLV;

16 wherein,



Formula XL VIII
conpound of Forrula XLVI;
XLVI
a conmpound of Forrmula XLVII
17wher ei n,
benzyl, t-butyl 19and silyl;
21froq%the fol | ow ng:

to gwvoeor/enpound of Formula XL VII;

18Rp is a carboxy protectin%@group such as net hyl,

a) deprotecting a conmpound of Fornmula XLIV to give a

Formul a XLVI b) reacting a conpound of Fornula
Forrmul a XL YCI/Igsa)/o3pzr ol yzi ng
to give a conpound of Formula 16XLVIII;

et hyl,

/ 038942PCT/ 1B2011/ 054227 129

al lyl,
and WO 2

R, is a carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl

18 and silyl;
19 X is a leaving group such as halogen, nﬁesylate, triflate; and
20 @ is selected from mono, bi or polycyclic heteroaryl or heterocyclyl
21 selected from the following:
Q o o
T D f{ N F%/j;
NG NéN L
e R'w © o Rw
o}
~ ?yo 'ﬁ” = J{ ~ J%
\ B H Rt v
|/ N-g— |// >=o )7& O)\N T ®")
R"Y R'W o e
(o}
AN N X AN S )g N 7%/
| \> | N'i— LRy jf‘\N
AN N\ I |
®R") Z o m3(/ TORW Y o)\N‘/I (méé N
0 o] 0 Ie)
\g\NJ(S i AN Jj%/ | N?;L/ |/\ J\Ti/
O)# (R1)v// N/ 1 // N/ko (R1)V N
o
0] 0 [0}
DO ““J(N-i— Y ¥
»Z
79 (R1)v// 0 R'W ,l?w O)\<(R1)v (R1)v// AN
1 15. A process for preparing a compound of Formula XLVIII [Formula I wherein R is
2 arylalkyl (benzyl), X'is SO,, U is —<CH,-, V is —bond, W is -O- and A and B are phenyl] -
3 comprising:



10

11
12

13
14

15
16

17

18
19

WO 2012/038942 PCT/IB2011/054227

a)

b)

Formula XLVIII

deprotecting a compound of Formula XLIV to give a compound of Formula

XLVI;
o—Re
O/Rp
oxd_ ©
0-2
HO

Formula XLIV Formula XLVI

reacting a compound of Formula XL VI to give a compound of Formula

XLVII;
o§s:\¢°
X0 o.
0-2

Formula XLVII

hydrolyzing a compound of Formula XLVII to give a compound of Formula
XLVIII;

wherein,

R, is a carboxy protecting group such as methyl, ethyl, allyl, benzyl, t-butyl
and silyl; and
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129

20 @ represents mono-, bi- or polycyclic heteroaryl or heterocyclyl selected
21 from the following:

o] o}
X Nz’ X y( HN/[Z 2 N"z{
N-¢— |
1 |// 0 (R1)v|/ N )\< % 1 |// =N
22 R araee o R R



