- 1 - MATRIX METALLOPROTEINASE INHIBITORS Field of the Invention The present invention
relates to certain p-hydroxy- and amino-substituted carboxylic acids as matrix metalloprotease
inhibitors, particularly diastereomerically pure 5p-hydroxy-carboxylic acids and to processes for their
syntheses. This invention also relates to pharmacological compositions containing the compounds of
the present invention, and methods of treating asthma, rheumatoid arthritis, COPD, rhinitis,
osteoarthritis, psoriatic arthritis, psoriasis, pulmonary fibrosis, wound healing disorders, pulmonary
inflammation, acute respiratory distress syndrome, -10 perodontitis, multiple sclerosis, gingivitis,
atherosclerosis, neointimal proliferation, which leads to restenosis and ischemic heart failure, stroke,
renal diseases, tumor metastasisA ARUXOUIET AifladRR@IGiNdiSBridegisBiiargterized by the
over-expression and over-activation of a matrix metalloproteinase using the compounds. Background
of the Invention 15Metalloproteinases (MMPE3d1d i lwgaiiBRoccurring superfamily of proteinases
(enzymes) found in mﬂf’t mamtrnals.t.The ?utgetrfarr}y i%_%om%ogeddof at Iga%t t2t6t embers of
zinc-containing enzymeesppg%e ulE rbly?%gﬁy Scé’llcf:ypéns ar?’o(l1 'S §rﬁ1ng StUCHGTar afd functional features.
Based on structarzxahid fcidetiomaliconsidératitrascpnbibiteas esrhaveryabtctassified!intodifferent
families ang supfiayilies (esak el 4200 hode BEVE 2ATAtgRIIRGS 15, 1-20; and Hopper, (1994),
FEBS, 354 1-6), such as collagenases (MMP-1, -8 and -13), gelatinases (MMP-2, and -9),
metalloelastases (MMBid2)cth MIsdMOHRS (WvlHrrikdolabbsat omibEitidd anthdfg thatrilysins (MMP-7
and -26), stromelos MRe st Rtk AN Ahedapea s Rt NhCERaNEHIA Allzymes

(TACE, and AC%. Metalloproteinases are believed to be important in physiological disease processes
COPD, rhinitis, osteoarthritis, psoriatic arthritis, psoriasis, pulmonary fibrosis, wound

healing disorders, pulmonary inflammation, acute respiratory distress syndrome,

10 perodontitis, multiple sclerosis, gingivitis, atherosclerosis, neointimal proliferation, which
leads to restenosis and ischemic heart failure, stroke, renal diseases, tumor metastasis, and
other inflammatory disorders characterized by the over-expression and over-activation of a

matrix metalloproteinase using the compounds.

Background of the Invention

15 Metalloproteinases (MMPs) are a naturally occurring superfamily of proteinases
(enzymes) found in most mammals. The superfamily is composed of at least 26 members
of zinc-containing enzymes produced by many cell types and sharing structural and
functional features. Based on structural and functional considerations proteinases have
been classified into different families and subfamilies (Vartak et al., (2007), J. Drug

20  Targeting, 15, 1-20; and Hopper, (1994), FEBS, 354, 1-6), such as collagenases (MMP-1,
-8 and -13), gelatinases (MMP-2, and -9), metalloelastases (MMP-12), the MT-MMPs
(MMP-14, -15, -16, -17, - 24 and 25), matrilysins (MMP-7 and -26), stromelysins (MMP-
3,-10 and -11) and sheddases such as TNF-converting enzymes (TACE, and ACE).

Metalloproteinases are believed to be important in physiological disease processes
25  that involve remodeling such as embryonic development, bone formation and uterine
remodeling during menstruation. One major biological function of MMPs is to catalyze
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
30  thereby inducing MMP activation. They are also involved in the biosynthesis of TNF-

alpha which is implicated in many pathological conditions.



25 that involve remodeling such as embryonic development, bone formation and uterine remodeling
during menstruation. One major biological function of MMPs is to catalyze 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 30 thereby inducing MMP activation. They are also involved in the
biosynthesis of TNFalpha which is implicated in many pathological conditions. - 2 - MMP-12, also
known as macrophage elastase or metalloelastase; ks expressed in activated macrophages and has
been shown to be secreted from alveolar macrophages from smokers as well as in foam cells in

atherosclerotic lesion¥ YA 15U RbH AR RS L 1A S RO GRS L EVBIISH P of significant
emphysema, thusstipipontinglitgs sofchin RORDoWINPOs¢gelad fiaseaBcO@rkDartyeghy collagenase) is

one member offfig MM%E%@U%ﬁQ@Eﬁ%&ﬁl?@éﬁ?n%h@r%&%ﬂ%@i&B.d Mpeaduaatoactivated via a

protease cascade in vivo. The concentration of MMP-9 is increased in diseases like asthma, interstitial
pulmonary fibrdefasgsisicsdane sty R pRBensoheisHie tAREYBY SR hYE Rt 18 8bstructive

pulmonary fliseasei{(COPD MBECayse0hiis B oErlyic philtyoMME2Q hasteaamimplcated in tissue
remodelling of m&gi{:ways %Rd lu %%i chronic inflamrﬁaéltlgrg disx%ps%§ S cg\, sas%gt%gsaeasthma and
p

COPD. MMP-9 Is alsgflﬁ]lgefy to be ysfglgé)fgg ?’flr}lepagrtantsb cause of its abi |typto regulate the

digestion of cofsendentsyyPthe extracellular matrix as well as the activity of other proteases and

cytokines. MMP-9 is %creted ip 1.5ne¥mpi S, macro%;;ag S, ostriz,ﬁcla%s, vv.hichte%rq easily induced by
cytokines and growth Actorse %ﬁa&lfﬂé’ys a role T Vas uf) VS?SFSgllc%?%nlﬁapgiﬁ{)slééa}cal processes.
Over-expressianioraover fdotivialihh ohdnt MiRatoryahsimbaladoenisdtiides) amddiiramd a natural (i.e.,
endogenoys) tissusdbiitanoha ARt mesdliopBteinass: (IR as heeR inkad. thapathogenesis
of diseases characterized by the breakdown of connective 20tissue or extracellular matrix.

been implicated in tissue remodelling of the airways and lungs in chronic inflammatory

diseases such as severe asthma and COPD. MMP-9 is also likely to be physiologically

important because of its ability to regulate the digestion of components of the extracellular

matrix as well as the activity of other proteases and cytokines. MMP-9 is secreted in

15  neutrophils, macrophages, osteoclasts, which are easily induced by cytokines and growth

factors, and plays a role in various physiological and pathological processes.

Over-expression or over-activation of an MMP, or an imbalance between an MMP
and a natural (i.e., endogenous) tissue inhibitor of a matrix metalloproteinase (TIMP) has
been linked to a pathogenesis of diseases characterized by the breakdown of connective

20  tissue or extracellular matrix.

Inhibition of the activity of one or more MMPs may be of benefit in treatment of
various inflammatory, autoimmue and allergic diseases such as, inflammation of the joint,
inflammation of the GI tract, inflammation of the skin, collagen remodeling, wound

healing disorders etc.

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 et al., Chem. Rev., (1999), 99; 2735-76).

WO 2004/110974 discloses compounds and their physiologically functional
30  derivatives described as inhibitors of matrix metalloproteinase enzymes. WO

2004/113279 discloses alleged inhibitors of matrix metalloproteinase. WO 2005/026120



Inhibition of the activity of one or more MMPs may be of benefit in treatment of various inflammatory,
autoimmue and allergic diseases such as, inflammation of the joint, inflammation of the Gl tract,
inflammation of the skin, collagen remodeling, wound healing disorders etc. 25The 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 Zn2+ ion (Whittaker et al., Chem. Rev., (1999), 99;
2735-76). WO 2004/110974 discloses compounds and their physiologically functional
30derivatives described as inhibitors of matrix metalloproteinase enzymes. WO 2004/113279
discloses alleg8HIIMBESPPOFHINHR ATSTHREHISIBMALSS BHFoBIFEPHIC %S distidalecompounds
also described Hs. iMBAMIRAS didchosdtyikioyetialloprotemase cohfolrdtent NeirGi350885 Wiscledes tricyclic
heteroaromatic,cQmRRUNGS BFMRLARMANERRRICYRY Jo BRIRIRIRS Almallimetalloproteinases.

WO 98/09940 discloses biphenyl butyric acids and their derivatives described as inhibitors of matrix
metalloproteinS&E. apdNhed dstivagines $a55585d 9o inibiisys o1 getit metaliproidaanse syr¥idsis and
anti-inflammatatyeactiviog Of ol p-hiphemdylix3-diydsexybetyrit agidanatdlgiedeanpounds. WO
96/15096 disclgses substituted 4-bjarylbutyric or 5-biarylpentanqic acids an Iyati s alleged
it metaliop AL TS 0 B e L e S A R B aves
described as misARIeretBHS N3 HIBitors TSR Rt T bfaad st trird ditesddiseases.

Research has hegmGastiadputinie iagikientifivasiomnebinbiyigsd8al sumagiestiendegoifor a few of
the MMP subtyﬁ)es. ,tb.\n I\/(IiMP.'n ibitor t01‘ im tr(?ved tselectivﬁ vtvou%d at\}\l/oid totenti?l side effects
associated with mhibtion of MMPS thiat are nao]tO nVONVEY in éoﬁ% %g%nrgslgeonft fhédiSEase being
treated. 15Furthet otlse dfarose selective MIMP inhibitors would require administration of a lower
amount of the inhibitor for treatment of disease than would otherwise be required and, after
administration, partitiSed T URAPETR SHG T At pRenherdenEisptianAbihiRL s R e sttt B a lower
amount of compguifict wiawld fithp MWEP thé typasginrolSaPaih ibétwetimiiteveld sacofitite wihilditor required for
therapeutic actiyity and. e dose ef0e. QR IRE AR IPNRRAIS PSS Gy orv AT Arugs exist
as asymmetric three-dimensional molecules I.e., chiral and will therefore have several stereoisomers
depending upoPPtheetifitibel thf eiifate dsiers$fdsent. The importance of evaluating new chemical
entities hal\g'ng chiral genters as 'n%le isé)rrt]er i .ug%etrstand 1t(peir effe((:it on.ghgrmafological and
toxicological aspects. There dre’often? %cﬁgl?macoétyl/ﬁalrﬁlrcsz,“b%larrrﬁg%lcr) metic ant ﬁ)nr(fo%cological
differences betlaenagrantiohtier sihibitestercomarent B discifsa siterat pthd sibtogisabmediatdrs are achiral,
based on their 5@{9@&&%&&9&@9@%&%%&%@@1@w&eaw&m@e%mp@ssm@w@tﬁsence for only

one optically pure enantiomer of agonists, antagonists or inhjbitors. From a pharmacokinetics point of
administration of a lower amount of compound would improve the margin of safety

between the dose of the inhibitor required for therapeutic activity and the dose of the

20  inhibitor at which toxicity is observed.

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

therefore have several stereoisomers depending upon the number of chiral centers present.
The importance of evaluating new chemical entities having chiral centers as single isomers
is to understand their effect on pharmacological and toxicological aspects. There are often

25  pharmacodynamic, pharmacokinetic and/or toxicological differences between enantiomers
/ diastereomers. Even if natural physiological mediators are achiral, based on their target
environment, their receptors/enzymes may demonstrate a preference for only one optically
pure enantiomer of agonists, antagonists or inhibitors. From a pharmacokinetics point of
view, chirality can have an influence on drug absorption, distribution, metabolism and

30  elimination. Pure single isomers may also offer advantages in terms of these
pharmacokinetic parameters thus enabling better developability of such molecules as drug

candidates. It is also known that chirality has a significant effect of the physicochemical



view, chirality can have an influence on drug absorption, distribution, metabolism and 30elimination.
Pure single isomers may also offer advantages in terms of these pharmacokinetic parameters thus
enabling better developability of such molecules as drug candidates. It is also known that chirality has
a significant effect of the physicochemical - 4 - properties and crystallinity of a chiral molecule which in
turn have profound effects on the pharmacokinetics and developability of the molecule. Besides those
mentioned above, regulatory principles guide one to preferably develop single isomers as drug
candidates in order to avoid any pharmacological, pHarmacokinetic and toxicological problems that
may 5arise due to interactions of an unwanted isomer with undesirable maqlecular targets In this
context, syntheRfeRTATR ST BN PaPELimgIEta Ml SHEFLVRQLRESTEF Sy ital
techniques of sgparatiokicfisembdavelopmiliin ¢ rhesiolcokt BasldeHlibiencycbutiadgboramounts of
compound can b, AERATERL A CIRRRIAE ANAMACEHILGRIJPSHIR. s, SOmRPUMRALPresen!

invention, which are single chiral'isomers, have improved 10 potency, improved pharmacokinetics and
Jor improved piYSTESMERTiERY phaRttriec @ e BRapRreRkRr s B} KOMBIsHILISTHE tBE¥aNnt invention
is directed $0 ovekc@N RYifEeRiesNSs Enaaumtered voike with Sidasmbdly @bkl vepiion The present
invention relates to p-hydroxy and amino substituted carboxylic acids, 15which act as matrix
metalloprotease inhibitdhss paytstkhelia steriegndeieatRppLRa psingld roxy e Ak pHtaataeRs,

-correspondingREReRSSESfAsdiRBYNtreSia- AN RBAMARRMICA! CRMRPSHPARICHRINING the
compounds of the present inven}ion. The(fresent invention relates tqlmatrix mefalloproteinase

inhibitors usefu %{sl éﬁé@ﬁl\?én%ﬁeora%’én&?@% aPo‘ng’c?ﬁ% a re?%? R T siad lbtfc\a}atﬁ;f)ttljnsg'inflammatory,
autoimmune, ahbu20akargiodisEpsesaindeotiver wifldmimatogjedisortiersiehanactenpaddsly the
over-expregsiop A, CveACtl amAl A MAL L RIIARRIEInAse sing (e Fopoppunds.  The
present inventign relg':esﬁ[o corg%ound% %hat act as dua MMPB-%%?% inhib}torslf%liqch have desirable
activity profiles SHPBEHEHEAHO RHRP EEfectivity and/or pharmacokinetic properties. 25The present

invention includes new chemical GOINSS NaNg ABRLES MRS A5blems encountered in the art.

Summary of the Invention

The present invention relates to f-hydroxy and amino substituted carboxylic acids,
15  which act as matrix metalloprotease inhibitors, particularly diastercomerically pure -
hydroxy carboxylic acids, -corresponding processes for the synthesis of and
pharmaceutical compositions containing the compounds of the present invention. The
present invention relates to matrix metalloproteinase inhibitors useful as effective
therapeutic or prophylactic agents in treatment of various inflammatory, autoimmune, and
20  allergic diseases and other inflammatory disorders characterized by the over-expression

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

The present invention relates to compounds that act as dual MMP-9/12 inhibitors,
which have desirable activity profiles and beneficial potency, selectivity and/or

pharmacokinetic properties.

25 The present invention includes new chemical entities having chiral centers as
single isomers. Synthetic strategies to produce pure single isomers that offer advantages
over analytical techniques of separation of isomer not only in terms of cost and efficiency
but also larger amount of compound can be prepared for elaborate pharmaceutical testing

are also provided.



single isomers. Synthetic strategies to produce pure single isomers that offer advantages over
analytical techniques of separation of isomer not only in terms of cost and efficiency but also larger
amount of compound can be prepared for elaborate pharmaceutical testing are also provided. -5 -
Other aspects will be set forth in the description which follows, and in part will be apparent from the
description or may be learnt by the practice of the invention. Detailed Description of the Invention The
present invention relates to compounds having the structure of Formula I: 1:11-Q-\A 05 OH
Formula | wherein: * denotes or represents a stereogenic or asymmetric center of defined
configuration selected from (R, R), (S, S) eﬁqR’ S) and (S,R); 10n is an integer from 1 to 5; Rl is
hydrogen, optionally SUBStAREH ) i U DTS RSB IDIC FONMat @RI ARt WEtEfoaryl, aralkyl,
alkoxy, aryloxyaakenyfoxy e disyriploxygriRRydbetenoby chel phreterodils NRARS,. -NHC(=Y)R4,
-NHC(=Y)NR5R", -NHC(=0)0R4, - NHSO2R4, C(=Y)NR4R5, C(=0)0126

Detailed Description of the Invention

The present invention relates to compounds having the structure of Formula I:

R,—Q

Formula I

wherein:

* denotes or represents a stereogenic or asymmetric center of defined configuration

selected from (R, R), (S, S), (R, S) and (S,R);
10  nisan integer from 1 to 5;

R; is hydrogen, optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heterocyclyl, heteroaryl, aralkyl, alkoxy, aryloxy, alkenyloxy or alkynyloxy;

R, is heterocyclyl, heteroaryl, NR4Rs -NHC(=Y)R4, -NHC(=Y)NRsRy, -NHC(=O)ORy4, —
NHSO;R4, C(=Y)NR4R5 C(=0)ORg,

15 wherein:
Y is oxygen or sulphur, ORs, -OC(=0)NR4R5, O-acyl, S(O)nRy4, -
SO,N(R4)2, cyano, amidino or guanidine;
Ry is Rg or -SO2N(Ry4)s;
Re is hydrogen, alkyl, cycloalkyl, aralkyl, heteroarylalkyl, heterocyclylalkyl
20 or cycloalkylalkyl

wherein:

Ry is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl,
heteroaryl, aralkyl, heteroarylalkyl, heterocyclylalkyl or
cycloalkylalkyl; and



15wherein: Y is oxygen or sulphur, OR5, -0C(=0)NR4R5, 0-acyl, S(0)",124, - SO2N(R42, cyano,
amidino or guanidine; R, is Ri or -SO2N(R,02; Re is hydrogen, alkyl, cycloalkyl, aralkyl,
heteroarylalkyl, heterocyclylalkyl 200or cycloalkylalkyl wherein: Ri is alkyl, alkenyl, alkynyl, cycloalkyl,
aryl, heterocyclyl, heteroaryl, aralkyl, heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl; and - 6 -

m is an integer 0-2; R5 is hydrogen or RA; R3 is hydrogen, fluorine, alkyl, cycloalkylalkyl or aralkyl; A
is OH, ORLI, -0C(=0)NR4R5, 0-acyl, NH2, NRIR5, -NHC(=Y)R4, -NHC(=Y)NR5R", - NHC(=0)O0Ril,
-NHSO2R4; 5Q is optionally substituted aryl or hetefoaryl Compounds of formula | have
particularly advantageous properties, which may_include biological activities, such as modelling of
LPS-incuded rat neutrophilia, sele@tiv& AHISHIOR- R/ ESRYNMP-12 activity, and inhibition of

these activitiesIg\}/i}p9%3@4@&3&3{&9\9{@%%%%@aq_lg}l;iv&yarﬁ%}per, these advantageous properties

may include 10 solubiliti€s which enhanhce preparation and administration of dosage forms, and

improved bioavailabHioRS GOHEIRE R, KDWY, CHM RIS - KerExanraleNtnosey gV, 2005/026120.
In one embodlw(:tg%ﬂxe_%ﬁgdﬁtes to compounds of general formula la, Ho OH

5 Qs optionally substituted aryl or heteroaryl.

Compounds of formula I have particularly advantageous properties, which may
include biological activities, such as modelling of LPS-incuded rat neutrophilia, selective
inhibition of MMP-9 and MMP-12 activity, and inhibition of these activities without
selectivity towards MMP-1 activity. Further, these advantageous properties may include

10 solubilities which enhance preparation and administration of dosage forms, and improved
bioavailability, as compared to known compounds, for example, those of WO
2005/026120.

In one embodiment, the invention relates to compounds of general formula Ia,

Rla_Qa OH

(1)
15  wherein:

* denotes or represents a stereogenic or asymmetric center of defined configuration

selected from (R, R), (S, S), (R, S) and (S,R);
p is an integer from 1 to 3;
R, is optionally substituted aryl or heteroaryl;

20 Ry, is 5-6 membered N-containing heterocyclyl linked through N atom, which is
optionally fused to aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be
futher substituted with one or more oxo group, alkyl, cycloalkyl, halo, alkoxy,

trifluoroalkyl or aryl;

Q. is optionally substituted 5 or 6 membered heteroaryl containing 1-3 heteroatom selected

25 from O, N orS.



(la) 15wherein: * denotes or represents a stereogenic or asymmetric center of defined configuration
selected from (R, R), (S, S), (R, S) and (S,R); p is an integer from 1 to 3; RI a is optionally substituted
aryl or heteroaryl; 20 R2a is 5-6 membered N-containing heterocyclyl linked through N atom, which is
optionally fused to aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be futher
substituted with one or more oxo group, alkyl, cycloalkyl, halo, alkoxy, trifluoroalkyl or aryl; - 7 -
Compounds of formula la have particularly advantageous properties, which may include biological
activities, such as modelling of LPS-incuded rat neatfophilia, selective inhibition of MMP-9 and
MMP-12 activity, and inhibition of these activities without selectivity towards MMP-1 activity. Further,
these advantageous PIEPEHIES R4S UGS B SAEBinREX IR Beivam RIS arahish BAY
administration ofcliekage dginaisicanddsmpravechividaivadlabllit; iasudednparedriphhawsiecompounds, for
example, those,af WO, 2006 L@ MlNether A hRaimaADs- e HeRifelales i compounds of

general formula Ib, (Ib) 10wherein: * denotes or répresents a stereogenic or asymmetric center of
defined configuiaeioh Selevsds AT (RaqRYips Faithar thepepty3daggous REASTHABHAY ehe to 3;

5  solubilities which enhance preparation and administration of dosage forms, and improved
bioavailability, as compared to known compounds, for example, those of WO

2005/026120.

In another embodiment, the invention relates to compounds of general formula Ib,

10  wherein:

* denotes or represents a stereogenic or asymmetric center of defined configuration

selected from (R, R), (S, S), (R, S) and (S,R);
p is an integer from 1 to 3;

Ry is optionally substituted phenyl or heteroaryl ; wherein optional substituents can be

15  selected from with one or more alkyl, halo, alkoxy, trifluoroalkyl or aryl;

Ry 1s 5-6 membered N-containing heterocyclyl linked through N atom, which is
optionally fused to aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be
futher substituted with one or more oxo group, alkyl, cycloalkyl, halo, alkoxy,

trifluoroalkyl or aryl.

20 Compounds of formula Ib have particularly advantageous properties, which may
include biological activities, such as modelling of LPS-incuded rat neutrophilia, selective
inhibition of MMP-9 and MMP-12 activity, and inhibition of these activities without
selectivity towards MMP-1 activity. Further, these advantageous properties may include
solubilities which enhance preparation and administration of dosage forms, and improved

25  bioavailability, as compared to known compounds, for example, those of WO

2005/026120.



Rib is optionally substituted phenyl or heteroaryl ; wherein optional substituents can be 15selected
from with one or more alkyl, halo, alkoxy, trifluoroalkyl or aryl; R2b is 5-6 membered N-containing
heterocyclyl linked through N atom, which is optionally fused to aryl, heteroaryl or spirofused to
cycloalkyl, which can optionally be futher substituted with one or more oxo group, alkyl, cycloalkyl,
halo, alkoxy, trifluoroalkyl or aryl. 20Compounds of formula Ib have particularly advantageous
properties, which may include biological activities, such as modelling of LPS-incuded rat neutrophilia,
selective inhibition of MMP-9 and MMP-12 activity, @hd inhibition of these activities without selectivity
towards MMP-1 activity. Further, these advantageous properties may include solubilities which
enhance preparation Rt AR ATEAUMSA 0P G SoAGE L FRRLCS AR FIPTa O s mBh IS, as
compared to known compounds, for example,-those of WO 2005/026120. - 8 - In another
embodiment, the invention relates to cq of gertml formulalc, (Ic) wherein: * denotes or

1c

Y gubstituted phenyl, pyridyl, pyrimidyl,

fected from with one or more alkyl, halo,

thienyl or pyrazolyl; wherein optional substitutent can be e
2c

alkoxy, trifluoroalkyl or aryl; 0©
C

wherein:

* denotes or represents a stereogenic or asymmetric center of defined configuration

5  selected from (R, R), (S, S), (R, S) and (S,R);
p is an integer from 1 to 3;

R is optionally substituted phenyl, pyridyl, pyrimidyl, thienyl or pyrazolyl; wherein
optional substitutent can be selected from with one or more alkyl, halo, alkoxy,

trifluoroalkyl or aryl;

10 Ry is 5-6 membered N-containing heterocyclyl linked through N atom, which is
optionally fused to aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be
futher substituted with one or more oxo group, alkyl, cycloalkyl, halo, alkoxy,

trifluoroalkyl or aryl.

In compounds of Formula Ic, Ry, represents 5-6 membered N-containing
15  heterocyclyl linked through N atom, which is optionally fused to aryl, heteroaryl or
spirofused to cycloalkyl, for example benzotriazinone, isoindoledione, pyrimidinedione,

aza-spiro[4.5]decanedione, benzo-oxazinedione, imidazolidinedione or phthalazinone.

Compounds of formula Ic have particularly advantageous properties, which may
include biological activities, such as modelling of LPS-incuded rat neutrophilia, selective
20  inhibition of MMP-9 and MMP-12 activity, and inhibition of these activities without
selectivity towards MMP-1 activity. Further, these advantageous properties may include
solubilities which enhance preparation and administration of dosage forms, and improved
bioavailability, as compared to known compounds, for example, those of WO

2005/026120.

25 The diastereomers, rotational isomers, N-oxides, polymorphs, pharmaceutically

acceptable salts and pharmaceutically acceptable solvates of these compounds, prodrugs



10 R20 is 5-6 membered N-containing heterocyclyl linked through N atom, which is optionally fused to
aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be futher substituted with one or more
0xo group, alkyl, cycloalkyl, halo, alkoxy, trifluoroalkyl or aryl. In compounds of Formula Ic, R20
represents 5-6 membered N-containing 15heterocyclyl linked through N atom, which is optionally
fused to aryl, heteroaryl or spirofused to cycloalkyl, for example benzotriazinone, isoindoledione,
pyrimidinedione, aza-spiro[4.5]decanedione, benzo-oxazinedione, imidazolidinedione or
phthalazinone. Compounds of formula Ic have pdrticularly advantageous properties, which may
include biological activities, such as modelling of LPS-incuded rat neutrophilia, selective 20inhibition of

MMP-9 and MNB- TS BRI MAHBE HISIHS 16 ekt ABtRRiRS WPimatt b etV towards MMP-1
activity. Furthephthresecaduwdntagesiispropeptisis gniaycmchededs othddilitiesbalich dmirasgecpreparation

and administratigr:af dasags. farmsand dapsayag biravalablity A5 60mREE fadkpaye compounds,
for example, those of WO 2005/026120. - 9 - and metabolites having the same type of activity are

also provided, 845/8fad gRSARERAGNE A Ehhhsensicdn prshigPln s Edh L ARIS 8Mir metabolites,
diastereomers,isanfedraatipisaisisomers, N-oxides, polymorphs, solvates or pharmaceutically
acceptable salts thereof, in combination with a pharmaceutically acceptable carrier and optionally
Sincluded excipients In onp anedimprdiba éntcihenipReomiaserrompsked BompluhdgbtiFormula (1),

which may incluge.iRut & e nakdnvieshirdhe dRllondnth Jobexample
(2S,3R)-3-hydroxy-242-(4-o0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-5-(4-pyrimidin5-ylphenyepentanoic
acid (Compound No.1}S BRPSB|3RpR242-[(BtentttyB-beBzdioxont3B+Hikylords2H--iebindotid2ryeethyl]-3-

hydroxy-544-(6zr idin-3: 19{c acid (Compound No. 2),
(28,3R)-2-[2-(1??%%)?(32518%{-{3}&%%rg%gggagg]ﬁg@ﬂethyl]-&hydroxy-544-(6-

methylpyridin-3-yepherytpenfanciecaad{(Componad, Naihgdro-2H-isoindol-2-yl)ethyl]-3-

(2S,3R)-2-[2-(1,3-dioxq-1,3-dihydro-2H-isoinda1-2-yeethy1]-5-(4'-flLiorob 1515
oy 2ot T A e e e BB A4 (eI BROY )

(2S,3R)-5-(3",4"-difluorghiphienylsydihA 2 kiRl Js3ndiby el is oL -5-[4-(6-

yflethy1]-3-hyd Ir’l?ext 91%9}1 11(1:2|3cE ?)%]qeg%?gg&gg(plg aléli?l' (%)o’mpound No. 3),

(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-fluorobiphenyl-
15  4-yl)-3-hydroxypentanoic acid (Compound No. 4),
(25,3R)-5-(3',4'-difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 5),
(25,3R)-3-hydroxy-5-[4-(6-methylpyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 6),
20 (25,3R)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
5-[4-(6-methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 7),
(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. §),
(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-
25  3(4H)-yDethyl]pentanoic acid (Compound No. 9),
(25,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 10),
(2S,3R)-5-(3",4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. 11),



(2S,3R)-3-hydroxy-544-(6-methylpyridin-3-yepheny1]-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 6),
20(2S,3R)-3-hydroxy-242-(5-methy1-1,3-dioxo-1,3-dihydro-2H-isomdol1-2-yflethyl]-
544-(6-methylpyridin-3-yephenyl]pentanoic acid (Compound No. 7),
(2S,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-242-(5-methy1-1,3-dioxo-1,3-
dihydro-2H-isoindo1-2-yeethyl]pentanoic acid (Compound No. 8),
(2S,3R)-5-(4"-fluorobipheny1-4-y1)-3-hydroxy-242-{4%bxo-1,2,3-benzot azin-
253(4H)-yeethyl]pentanoic acid (Compound No. S? .
(2S,3R)-3-hydroxy-5-(Z>ARethoxy b HEAyDIREGAY-F29) Brs ety 2 425ty h2id e S8 hy lpentanoic
acid (Compouny4ko-yDedhyl]pentanoic acid (Compound No. 12),
(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-242-(5-methy1-1,3-dioxo-1,3-
dihydro-zH-isoindo|-i%é%ﬁy’«néeﬂtéﬁ&é%&%@m%'dﬁ%PN%Q&%)(D%S@I:3-hydr0><y-5-(4’-
(2S,3R)-5-(3',4nfiifluoybipiphenydbsttindibycioxyodpeatd-myor1) 2, 3-benzotriaz
n3(4H)-yflethyl]pentanoic acid (Compound No. 12),

(2S,3R)-2-2-(1,3-dio%e5 BR-difirtvd-giaxisdindddrosedtivg aidglBydiekyl b (hydroxy-5-[4'-

methoxybiphenylidnyeRentareis et (G9mMRatRdiNRi d@empound No. 14),
5(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1-2-yeethy1]-3-hydroxy-544'-

(trifluoromethoxy)biph2siyRASy{ehtandicfhoid {iglomydeyld Nioy didRy-2-[2-(4-0xo0-1,2,3-
(2S,3R)-5-(4"-clargs 3 AP THey ot Vel %A{s{ﬁé@%‘;&@s},m'

benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound
(2S,3R)-242-(5-tert-bpy 3, 3-dioxce it Budihydrarditd-isoimd odro22y e athyddr5=(3) efiy1]-5-(3',4'-

10difluorobiphepy1-4-y1)-3-hydroxypentanoic acid (Compound No. 16)
(25 3R 2 A e MRS i
hydroxy-5-(4'-methoxyisiphenyb 4y RPenianeis aeich (COMRUHEDNQodb1-2-yl)ethyl]-3-
hydroxy-5-(4'-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 17),
(2S,3R)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 18),

15 (2S,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 19),
(25,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
chlorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 20),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
20 (trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 21),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 22),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-
methoxybiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 23),
25 (25,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. 24),
(25,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 25),



(2S,3R)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-514'- (
fluoromethyebiphenyl-4-yllpentanoic acid (Compound No. 18),
15(2S,3R)-242-(5-tert-buty1-1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 19),
(2S,3R)-242-(5-tert-buty1-1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-5-(4'-
chlorobipheny1-4-y1)-3-hydroxypentanoic acid (Compound No. 20),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yEethy1]-3-hydroxy-544'- 20 O.r
fluoromethyebipheny1-4-yllpentanoic acid (Com?ound No. 2%2, o
(2S,3R)-2-[2-(1,3-dio}D>L 3-Qif By NI B oA Lo DSy - B H etk B3 (henotriazin-
methylbipheny B«4H)hperiigheictacia (CidritpoyndidNR2)),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1-2-yeethy1]-5-(3'-fluoro-4'-
methoxybiphenyl-4-yé&283R)drdsyurrehiienybit e ormysbemtNg: (o gyethyl-1.3-dioxo-1,3-

25(2S,3R)-3-hyirgay-3#dd@naetheorypyligintanyrplenymddanbNnethy 1-1,3- d
0x0-1,3-dihydro-2H-isoindo1-2-yflethyl]pentanoic acid (Compound No. 24),

(2S,3R)-3-Aydroxy-5-(25Afathyibighenyiblenyl Y 24)p3 (hydsaryt 22] 3-Herxreot iair®@bipsiflethyl]pentanoic

acid (Compoung{ANg.y&etayl]pentanoic acid (Compound No. 28),
(2S,3R)-5-(4'-ethylbipheny1-4-y1)-3-hydroxy-242-(4-oxo-1,2,3-benzotriazin3(4H)-yflethyl]pentanoic

acid (Compound No. @8)3R)-2-(2%] 3R)ib¢ 4l s&hdibydbiphe vy indbly1 )y Bebhyd-8xtyy @4 y(5-@hethy1-1,3-d
0xo0-1,3- dihydf;g%aﬂfﬁ%?-g‘-?%ﬂéﬁ&%@ﬁ@ﬂl}?@%@%&%@ und No. 27),

5(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2 x0-1,2,3-benzotriaz n-
3(4H)-yflethyl]pentangis, arjc (Campaisnd- N®-d28)iro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(1-

2S,3R)-2-[2-(1,3-di :1,3-di -2H-ispi 1-2- 1]-3-h -5-(4-
( ) @ ( tql(;-xl%?grazloqyﬂé’lzgp (I#ﬁ) Ign er(‘])%f)ﬁ gé%eé@{mlaoung ((1]"(9)%), (

pyrimidin- -ylpﬁqéen pentanolic a u

(2S,3R)-2-[2-(1,3-dioxgs b3-diydra-didsiseindnd & eatiyHadrnvsonyrp44sdodfds-a-
methyl-1H-pyrazol-4-yephenyllpentanoic acid (Compound No. 30),
(2S,3R)-2-[2-(1P¥- i85 1P BB PGPE S A BTI?VbSeHﬁ\yi})a-hydroxy-5-(4-

pyridin-3-ylphenyl)pepianicsagid (S QmpRYR% Naw Bdisxin-6-ylphenyl]-3-hydroxy-2-[2-(4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 32),
15 (25,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(8-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 33),
(2S,3R)-3-hydroxy-2-[2-(8-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-
(6-methylpyridin-3-yl)phenyl|pentanoic acid (Compound No. 34),
(25,3R)-3-hydroxy-5-[4-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-[2-(4-0x0-1,2,3-
20  benzotriazin-3(4H)-yl)ethyl|pentanoic acid (Compound No. 35),
(25,3R)-3-hydroxy-2-[2-(8-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 36),
(2S,3R)-2-[2-(7-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 37),
25 (25,3R)-3-hydroxy-2-{2-[ 7-(6-methoxypyridin-3-y1)-4-ox0-1,2,3-benzotriazin-
3(4H)-yl]ethyl}-5-[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 38),
(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-
[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 39),



(2S,3R)-544-(2,3-dihydro-1,4-benzodioxin-6-yephenyl]-3-hydroxy-242-(4-oxo1,2,3-benzotriazin-3(4H)-
yflethyl]pentanoic acid (Compound No. 32),
15(2S,3R)-3-hydroxy-544-(6-methoxypyridin-3-yepheny1]-212-(8-methy1-4-oxo-
1,2,3-benzotriazin-3(4H)-yflethyllpentanoic acid (Compound No. 33),
(2S,3R)-3-hydroxy-242-(8-methy1-4-ox0-1,2,3-benzotriazin-3(4H)-yeethy1]-544-
(6-methylpyridin-3-yephenyl]pentanoic acid (Compound No. 34),
(2S,3R)-3-hydroxy-544-(1-methy1-1H-pyrazol-4-yljpHenyl]-242-(4-0x0-1,2,3- 20
benzotriazin-3(4H)-yflethyllpentanoic acid (Compound No. 35:%

(2S,3R)-3-hydroxy-2423&fr '{ﬁé%?lﬂ?&zéi‘i’f%:é-%%h%zﬁfﬁ n3EH)yadii-Bydroxy-5-{4-
[4-(6-methoxypifridink8xyfiptidinyiipbpiiema] peatciob (Cond(Soumeh Nd. N6 10),
(2S,3R)-2-[2-(7-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-544-
(6-methoxypyridin-3-y&phRhypyarranait2 i eteripberti Mo -8y onais Frhsrheddky-2-
{217-(6-methoxypyridithBytidh-0X0)phensHpendaditait-(Compound No. 41),
3(4H)-yllethy11-544-(6-methoxypyridin-3-yephenyl]pentanoic acid (Compound No. 38), - 12 -
(2S,3R)-242-(5-fluord -8R0ty BoserRz GriaLinaeRyyuadin 3 yD-Hywkoky-844nzotriazin-

(6-methoxypyrigin:3-ygahanylpeanaie 8 PeGRBROPA MR A@doic acid (Compound No. 42),
(2S,3R)-3-hydroxy-242-(8-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-

[4-(6-methylpyridin-3-@8pRaiyiipentandicfmoidbi@iamypaiuyip ING-@ By d5RS] 3RM3dryioxy-2-

{215-(6-methoxypyHSIR-3rxiA-9: : t8EI ompound No.
3(4H)-y|]ethylﬁ@d}f{%@(‘grgﬁ%gygéﬁﬁg%@%%q&%gﬁ}ge@mn%ic gé\ild (@%’mpound No. 42),

(2S,3R)-5-(4'-chloro-3:§lariobiphenydodoy L }-28Rdb rlioxadbi 3> diweyo-2 Hispirg alr2<yflethyl]-3-hydro
xypentanoli acid é(:tom;gfund N|9 4 % lpentanoic acid (C dNo. 4
08 3Ry 2 (1 S KL R e DR R AS SIS AT B (1
10isobuty1-1H-pyrazeighiishspyliRentaneip a¢isl foRnpound diofkoindol-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 45),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-
methylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 46),
15 (2S,3R)-5-(3,3'-difluoro-4'-methoxybiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-
2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 47),
(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-2-[2-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 48),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(1H-
20  tetrazol-1-yl)phenyl]pentanoic acid (Compound No. 49),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 2-fluoro-4-(6-
methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 50),
(25,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-3-hydroxy-2-[ 2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 51),
25 (2S,3R)-3-hydroxy-5-[4-(1-isobutyl-1H-pyrazol-4-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 52),
(2S,3R)-5-biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 53),



(2S,3R)-5-bipheny1-4-y1-212-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3- hydroxypentanoic acid
(Compound No. 45), (2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-5-(3'-fluoro-4'-
methylbiphenyl-4-ye-3-hydroxypentanoic acid (Compound No. 46),
15(2S,3R)-5-(3,3-difluoro-4'-methoxybipheny1-4-y1)-212-(1,3-dioxo-1,3-dihydro-
2H-isoindo1-2-yeethyl]-3-hydroxypentanoic acid (Compound No. 47),
(2S,3R)-544-(2,3-dihydro-1,4-benzodioxin-6-yl)pheny1]-242-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yeethyl]-3-hydroxypentanoic-déid (Compound No. 48),
(2S,3R)-2-[2-(1,3-diox0-1 3-dihydro-2H-isoind01-2-yeethy1]-3-hydrox¥-544-(1H-
20tetrazo|-1-yephenyif&eﬁ&i%ﬁ%dé%ﬁ’fé%’ﬁqb‘?}ffﬁwr%?'yl)phenyl]' [2-(7-methyl-4-oxo-
(2S,3R)-2-[2-(1] 3-dibxeedt;Bradiny@id)-2 blisyiipcaindiy eathy brpd2atl arcS4)(6-
methoxypyridin-3-yephenyl]-3-hydroxypentanoic acid (Compound No. Sgg,
(28,3R)-5-(3'-f|uoro-462§1é%>|§2lﬁ?pﬂeﬁ%)-’&)—§}13)i‘§l’r¥9 is0ipdekZoyle gl |132-[6-(3-fluoro-4-
benzotriazin-3(#enytigitylpentano i ariHidageund INucRIL)Compound No. 55),
25(2S,3R)-3-hydroxy-544-(1-isobutyl1-1H-pyrazol-4-yephenyl]-242-(4-oxo0-1,2,3-
benzotriazih-3(4H)-yfl@B3pettasidicatity@armpoundMd-252)(1,3-dioxo-1,3-dihydro-2H-

(2S,3R)-5-bipheylh sl Beayioms AR miesk 2 A REESIIREI 3dH)- yilethyllpentanoic acid
(Compound No. 53), - 13 - (2S,3R)-3-hydroxy-544-(6-methoxypyrid

n-3-yepheny1]-242- (1281821 F2H0)36di 3-hedigiiia H-8etdpl et péithndicacid (Gompound No.
54), (25 3Ry ek R Hsindg o lalayla6-(-fluoro-4

methoxyphenyl)pyridin-3-y1]-3-hydroxypentanoic acid (Compound No. 55),
5(2S,3R)-5-(4'-chloro¢3sfiryrppphexnyibxd-y B)- Ryl B+diextol , 3-dieieps2t3-fluoro-4'-
isoind01-21- ertnhég%-B-i%quro%pe ;a.pgicf:j acid ég%omipou%n (#\lo. 565
47y1)-3 d No. 58
(25.3R)-2 - (LS HSR S o S e RT3 S AP AN - 8- a-
methoxyphenyepyridip3srlipeptaneitoasif(CHRRAMENG. B 3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 59),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(6'-
methoxy-2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 60),
15 (2S,3R)-5-[4-(4-chlorophenyl)-2-thienyl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-
2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 61),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)-2-thienyl]pentanoic acid (Compound No. 62),
(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5- {4-[4-
20 (trifluoromethyl)phenyl]-2-thienyl} pentanoic acid (Compound No. 63),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[4-(3-fluoro-4-
methoxyphenyl)-2-thienyl]-3-hydroxypentanoic acid (Compound No. 64),
(25,3R)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yl|pentanoic acid (Compound No. 65),
25 (2S,3R)-3-hydroxy-2-[2-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 66),
(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 67),



(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1-2-yeethy1]-5-(3-fluoro-4'- 10
methoxybipheny1-4-y1)-3-hydroxypentanoic acid (Compound No. 58),
(2S,3R)-546-(4-chlorophenyepyridin-3-y1]-242-(1,3-dioxo-1,3-dihydro-2Hisoindo1-2-yflethyl]-3-hydroxy
pentanoic acid (Compound No. 59),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-3-hydroxy-5-(6'-
methoxy-2,3'-bipyridin-5-yepentanoic acid (Compound No. 60),
15(2S,3R)-544-(4-chloropheny1)-2-thieny1]-242-(1; 34d1'oxo 1,3-dihydro-2H-isoindol-
2-yeethyl]-3- hydroxypentan0|c acid (Compound No

(2S,3R)-2-[2-(1,3-dio%D>2 3 H%r‘B‘&%ﬂ%&?ﬁB%tEOﬁYy‘é@ﬁ?yifé “RSRseasgzEa g yDethyll-5-
methoxypyridink8-{efRdhisntibeiiangletadide(@onipatid dNOp&R) No. 68),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1-2-yeethyl]-3-hydroxy-5- {4-[420 O.r
fluoromethyephenyl]- Q%h’i@?‘@t dftaddieeid- ?@bhﬂ%é@ﬁﬁzﬂiﬂa%@(“"') yDethyl]-3-hydroxy-5-

(2S,3R)-2-[2-(18-ditxrbBethitysipdeail-is oindatindty aathyddnatdn BN 6p9-4-
methoxyphenye-2-thienyl]-3-hydroxypentanoic acid (Compound No. 64),
(2S,3R)-3-Aydroxy-2425(FRieARy1 -2rdisan-1l,.2; Sl dtrrseimdd{A-Hpdethy 2 Fhprof-(6-

fluoromethyebighanxkAylRentanmic Agie (GReppMhNOa&@)Compound No. 70),
25(2S,3R)-3-hydroxy-242-(6-methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yeethy1]-544'- (Ir
fluoromethyebipheny283R)pe (tarhdicoatifu(@dmpoynd-Np 268 1,3 MMdoxo-1,3-dihydro-2H-

(2S,3R)-3-hydrpxy-242-(Brmethaxy:4:0x8:h 2 bneRtiazinRi4t)yeethy1l-5-

[4' (trlfluoromethyeblphenyl -4-yl]péntanoic acid (Compound No. 68),
(2S,3R)-242-(6,7-diflyosam-040-{1.3 ar@eﬂz,gtﬂmgxu}&:(mlriaomlﬁﬂhylﬂd&thyqrgxwﬂuoro-4'-

[4'-(trifluor bi i¢ acid (C ound 69

525 3R) 2 (S L ARG SP S s Bt A5 SR g T2

methoxypyrldln -3- yeRb@@Rﬂ-‘ﬁtB)(‘iirﬁﬁ%ﬁ%“ﬁ@ﬂﬁi%@%@l@@%ﬁ@l@jl%&yﬁ@ [4-fluoro-3-(6-
(2S,3R)-5-(4'-chloro-4-fluorobipheny1- 39/1) 212-(1,3-dioxo-1,3-dihydro- 2H|50|nd01 2-yflethyl]-3-hydro

xypentanoic acmet@émasewémapw hydroxypentanoic acid (Compound No.
(2S,3R)-5-(4'-chloro-6-fluorobiphenyl-3-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 74),
15 (2S,3R)-5-(3',6-difluoro-4'-methoxybiphenyl-3-yl)-2-[2-(1,3-dioxo-1,3-dihydro-
2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 75),
(2S,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 76),
(25,3R)-5-(4'-fluorobiphenyl-4-yl)-2-[ 2-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-
20 yDethyl]-3-hydroxypentanoic acid (Compound No. 77),
(25,3R)-3-hydroxy-2-[2-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 78),
(2S,3R)-2-[2-(5-chloro-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-
5-[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 79),
25 (2S,3R)-2-[2-(4-fluoro-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-
5-[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 80),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-2-[ 2-(5-fluoro-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 81),



(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1-2-yeethy1]-546-fluoro-4'- 10 (
fluoromethyebipheny1-3-y1]-3-hydroxypentanoic acid (Compound No. 72),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-544-fluoro-3-(6-
methoxypyridin-3-yephenyl]-3-hydroxypentanoic acid (Compound No. 73),
(2S,3R)-5-(4'-chloro-6-fluorobipheny1-3-y1)-212-(1,3-dioxo-1,3-dihydro-2Hisoindol1-2-yflethyl]-3-hydro
xypentanoic acid (Compound No. 74),
15(2S,3R)-5-(3',6-difluoro-4'-methoxybipheny1-3-y1}-212-(1,3-dioxo-1,3-dihydro-
2H-isoindo1-2-yeethyl]-3-hydroxypentanoic acid (Compound No, 75),

(2.3 2425 or G RED  BarEHr A ARPBEF L
methoxybiphenylitdyepeniamoid @sichi@mhNousi)No. 76),
(2S,3R)-5-(4'-fluorobipheny1-4-y1)-242-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)- 20
yeethy1]-3-hydroxypdatatiid-&cid -fcbpnpduhdiingrozy-isoindol-2-ylethyl]-3-hydroxy-5-

(2S,3R)-3-hydrpmradentbiranetiy edopanldN3-Benzotriazin-3(4H)-yeethy1]-544-
(1-methyl-1H-pyrazol-4-yflphenyl]pentanoic acid (Compound No. 78),
(2S,3R)-242-(5-chlord2$;Ritivkd 1, 3digdrd-givikoirtdosemdeiiByhythodysads-(trifluoromethyebip

heny1-4-yl]pentangifaCtldEAPRAYNHIMNIn AOXcid (Compound No. 84 ),
25(2S,3R)-242-(4-fluoro-1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-3-hydroxy-

544'-(trifluoromethyeidstienyi-dhytipéntaipbéadiitl (S dridanned Rail8@yp-2H-isoindol-2-
(28,3R)-5-(3',4'}; Mfgbli@%g&/ﬁéémé?a%%—(éggﬁg&f&\%gs1),2,3-benzotriazin3(4H)-yerthyI]-3-hydroxy
), - 15 - ’

pentanoic acid (Compound No. 81), -

(2S,3R)-3-hydroxy-242s(3rgR0tdz0 Byl [z otasiyd (il -y ctivgl] -otr pbarmy ipeniaenid jasid (Compound
No. 82),

2S,3R)-2-[2-(1,3-digxp-1.3-dihydro-2H-isoindo1-2-ye -3-hydroxy-5- phenylpentanoic
. 10 ?é gL r& ‘L rgf ! (c?ﬁé’ %pﬁ.‘i@é{]‘iﬁ
acid (Compoun NG. 55? I&%Zg 5?) e(lly b Po%o-f,%p-l i y%%)- -|som8 1-2-yeethy1]-3-hydroxy-5-
[4(trifluoromethyl)phepyllrgrianaic.acid £ ¢QMPABRAING 84,3 -benzotriazin-3(4H)-yl)ethyl]-5- _
(2S,3R)-5-(4-tert-butylph %1)'212'1(%’31'd{10xo1'1’3{d'hydr0{12%"so ndg%\fz- 9){flethyl]-S-hydroxypentanmc
acid (Compoun[é-“-@_ )r’- -pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 91),
(28,3R)-2-[2-(7-chloro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(3',4'-
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 92),
15 (2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 93),
(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(4'-
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 94),
(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
20 (6-methylpyridin-3-yl)phenyl]|pentanoic acid (Compound No. 95),
(2S,3R)-5-(2",4'-difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 97),
(2S,3R)-2-[2-(6-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 98),
25 (2S,3R)-2-[2-(5-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 99),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
isopropylbiphenyl-4-yl)pentanoic acid (Compound No. 100),



(2S,3R)-3-hydroxy-242-(7-methy1-4-ox0-1,2,3-benzotriazin-3(4H)-yeethy1]-544-
10(1-methyl-1H-pyrazol-4-yflphenyl]pentanoic acid (Compound No. 90),
(2S,3R)-3-hydroxy-242-(8-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4-(1-methyl-1H-pyrazol-4-yephenyl]pentanoic acid (Compound No. 91),
(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-5-(3",4'-
difluorobipheny1-4-y1)-3-hydroxypentanoic acid (Compound No. 92),
15(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3{&H)-yflethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yepentanoic acid (Compound No. 93&, , .
(2S,3R)-242-(7-chlor&2:8%521> F 90 ot HR M A BE Ry -6 ggdioxo-1,3-dihydro-2H-
fluorobipheny1igbip@ipl Ry rirxy3entdmsipacid(iC arnpiGlongdbod 94),101),
(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl -3-hydrox3/-544- 20
(6-methylpyridin-3-yefffetfpéhibivibizhsey e omp K2 95y 4-0xo-1,2,3-benzotriazin-
(2S,3R)-5-(2',45¢iflygraimphpadndiydoitrhbedndi 0x0-1B;dihydro-2H soindol1-2-
yeethy1]-3-hydroxypentanoic acid (Compound No. 97),
(2S,3R)-242-(6-chloré23-8Xb51( 2 Bubebrateiaifr-d IA-y ieth P By okg-Sanzotriazin-

(1-methyl-1H-pyrazoldeilypbemmnentaneichsidiEesnpaynd No. 98),
25(2S,3R)-242-(5-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-544-

(1-methyl-1H-pyrazol¢2SyipkeBlpéntandioxacl 2 (CompaunrihN et ethyl]-3-hydroxy-5-[4-
(25 3R)-242-(1 sl P Ie Aot R R SH oG5y

isopropylbiphenyl-4-yflpentanoic acid (Compound No. 10

(2S,3R)-5-(3'-chloro-42§sanobiphenyl24 iRl 8y(4 I3diaxm3 lhendibyio-Akinoindolk 8-yiiethyl]-3-hydrox
entanoic acid, (Co d No. 101 .

e o B IR ) B RS %S S CaRaING 199 4y ity pentanoic

acid (Compound No. Ba2R)2_[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5- {6-[4-

5(2S,3R)-5-(2'-flugrobipheny1-4-y1 -3-,hyc_irox¥-2-12-(4-ox(?-l,2,3-benzotriaz n-

3(4H)-yflethyl] é{ﬂ‘&ﬁ’n@%%)likf’ SUAG R I peZ)noic acid (Compound No. 106),

(28,3R)-5-[6-(3,4-difluorophenyl)pyridin-3-yl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 107),
15 (2S,3R)-5-[6-(4-chloro-3-fluorophenyl)pyridin-3-yl]-2-[2-(1,3-dioxo0-1,3-dihydro-
2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 108),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[6-(4-
fluorophenyl)pyridin-3-yl]-3-hydroxypentanoic acid (Compound No. 109),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 6-(3-fluoro-4-
20  methylphenyl)pyridin-3-yl]-3-hydroxypentanoic acid (Compound No. 110),
(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 111),
(2S,3R)-2-[2-(8-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 112),
25 (2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-
[4-(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 113),
(2S,3R)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 114),



(2S,3R)-2-12-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yflphenyl]pentanoic acid (Compound No. 104),
(2S,3R)-3-hydroxy-2-12-(8-methyl-4-o0x0-1,2,3-benzotriazin-3(4H)-yflethyl]-5-[4-
10(1-methyl-1H-pyrazol-4-yflphenyl]pentanoic acid (Compound No. 105),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-5- {644- (If
fluoromethyl)phenyl]pyridin-3-yl}pentanoic acid (Compound No. 106),
(2S,3R)-5-[6-(3,4- difluorophenyepyridin -3-y1]-2-[2-(1 3=dioxo-1,3-dihydro-2Hisoindol-2-yflethyl]-3-hydr
oxypentanoic acid (Compound No

15(2S,3R)-5-[6-(4-chlgrd> §%8V85%‘éfn§/é‘b;?ﬁﬁh¥%lﬁf]“&‘ Y BlagBhy iy arh2-3-
2H-isoindol-2-yeattwptia3:hydidxypethidipentaacid (@ bitipopmchdigo.108),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1- 2 eethyl]- SH[aéT
fluorophenyl)pyridin- 32)%1@ Rydrdxgpeirasoictad (@&ﬁ?ﬁbﬁ onqtbgh4-oxo-1,2.3-

(2S,3R)-2-[2-(1p3ndimierid, Sihydyans Hhisainsio dc2t yeatipdinkt {60 (31fyoro-4- 20
methylphenyepyridin-3-y1]-3-hydroxypentanoic acid (Compound No. 110),
(2S,3R)-2-$2-(7-chlof@S38x4-3 24 3dbreritheini 2 by yilatioyt]-2-Rydroweihg-oxo-1,2,3-

(1-methyl-1H-pycazalid-wRbanylRERIARAIERE A (¢ ARAURING. 1iA),
(2S,3R)-2-12-(8-chloro-4-oxo0-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-[4-

(1-methyl-1H- pyrazoI(ZS;HIp)hbhydﬂnperm(damme@mdema Dozddiz)in-3(4H)-yl)ethyl]-5-[4-
25(2S,3R)-2- 136@}1& ol {ormit %85%1%1}}9&% éré@&i (el hydroxy -5-

[4-(1-methyl-1H-pyraZol-4-yflphényl]péntanoic aC|d( ompound No. 113),
(2S,3R)-3-hydroxy-5-(#&; mtb;{m(pbecnyidﬁyym Berdaddi6mMes RN phe@xn)- Ll%;&nxy 2-[2-(7-
benzotriazi 3(4 th I] n0|c acid

(25.3R) 5 N Ay T T Ao L 0TS, (Corpound No. 19,
benzotriazin-3(4H)-yegihyipentannit R (GRMPOURh NRiakh) (4H)-yl)ethyl]-3-hydroxy-5-(6'-

5(29.3R) 53 4 oI Y TN RAR (IR o125

(28,3R)-2-[2-(7-chloro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(6'-
methoxy-2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 122),
15 (2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-
(6'-methoxy-2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 123),
(2S,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-3-hydroxy-2-[ 2-(7-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 124),
(28,3R)-3-hydroxy-5-[4-(1-isobutyl-1H-pyrazol-4-yl)phenyl]-2-[2-(7-methyl-4-
20  oxo-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 125),
(2S,3R)-2-[2-(5-fluoro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(6'-
methoxy-2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 126),
(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(8-methoxy-4-o0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 127),
25 (28,3R)-5-(3',4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(8-methoxy-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 128),
(28,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[ 2-(8-methoxy-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 129),



benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 117),
(2S,3R)-3-hydroxy-2-12-(7-methyl-4-o0x0-1,2,3-benzotriazin-3(4H)-yflethyl]-5-[4-
(6-methylpyridin-3-yephenyl]pentanoic acid (Compound No. 118),
(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yepheny1]-3-hydroxy-2-12-(7-
10methyl-4-o0xo0-1,2,3-benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 119),
(2S,3R)-2-12-(5-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-(6'-
methoxy-2,3'-bipyridin-5-yepentanoic acid (Compouhti-No. 121),
(2S,3R)-2-12-(7-chlorg-4-0x0-1.2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-(6'-
methoxy-2,3"-bipyridif28=y/ebetatait Heid (EShpotiaRIGLS Y H-yDetiyl|-3-hydroxy-5-{o-
15(2S,3R)-2-1 246y 7Ad iftomedkibpheordl |2 3 eszterim3iciid)dy €ethydhingd Ky dray-5-
(6'-methoxy-2,3"-bipyridin-5-yepentanoic acid (Compound No. 123),
(28,3R)-5-(3'-f|uoro-4@%éﬂ%§ﬂdi%ﬁ%ﬁ;¢1ﬂﬂ%)4—3’2’r?yb onzeyif7ims AR > Iy deRystriazin-3(4H)-
yflethyl]pentangic [aqidi{iGCaoipanyishiNay 1@A4)din-3-y1} pentanoic acid (Compound No. 131),
(2S,3R)-3-hydroxy-5-[4-(1-isobuty1l-1H-pyrazol-4-yl)pheny1]-2-12-(7-methyl-4-
200x0-1,2,3-benzotridZ$miBiR--yestigippentanbiciaitz(Compd (HiD-Xocth d 5 -hydroxy-5-{6-

(2S,3R)-2-12-(patluofiaetoramhydmny ApAiiRZIpr3Heirklye WY dd 3Py eiexs. {8);
methoxy-2,3'-bipyridin-5-yepentanoic acid (Compound No. 126),

(2S, 3R)‘-5- _(4'-f|uorobi(ﬁ@i&bB&xdrﬁMy[@erm@h&MMth@M@ﬁmm-z (8H)-yl)ethyl]-5-{6-
benzotriazi n'3(w}fm%}ﬂwyﬂgﬁ]%f%&@mﬂ%ﬂﬁqd\fpac%@(ac)mpound No. 13 3% 3

25(2S,3R)-5-(3',4-difluorobipheny1-4-y1)-3-hydroxy-2-12-(8-methoxy-4-oxo-1,
benzotriazin-3(4H)-ygepRlpenandic@cid-kempowad hea4ir8) 4H)-yl)ethyl]-3-hydroxy-5-{6-

(2 S RO e e SO PR 1,
benzotriazin-3(4H)-yee th ntanoic aci ompound No. , - 18-
(2S,3R)-2-12-(7-chloraghexa-i,Ardhenzotriazind(t bl yblathylsd: ueEom 324 HEy 1)ethyl]-5-
[4-(tr|fluoromethkll)phengl]%yrldln-S- llpentanoic acid (Compound No. 130),
(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 135),
(2S,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl1)-2-[ 2-(5-fluoro-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 136),
15 (2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-
(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 137),
(2S,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 138),
(28,3R)-5-(4'-chlorobiphenyl-4-yl1)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-
20 yDethyl]-3-hydroxypentanoic acid (Compound No. 139),
(28,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 140),
(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(6-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 141),
25 (2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(7-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 142),
(25,3S)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 143),



(2S,3R)-2-12-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5-
16-[4-(trifluoromethyl)phenyl]pyridin-3-yllpentanoic acid (Compound No. 131),
5(2S,3R)-2-12-(5-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5- {6-
[4-(trifluoromethyl)phenyl]pyridin-3-yllpentanoic acid (Compound No. 132),
(2S,3R)-3-hydroxy-2-12-(7-methyl-4-ox0-1,2,3-benzotriazin-3(4H)-yflethyl]-5- {6-
[4-(trifluoromethyl)phenyl]pyridin-3-yllpentanoic acid (Compound No. 133),
(2S,3R)-2-12-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5- {6-
10[4-(trifluoromethyl)phenyl]pyridin-3-yllpentanoic acid (Compound No. 134), '
(25,3R)-3-hydrony-2- L2 ey A BRGEr 2 rlohs et el s -uoro-
(4'-methylbiphefyhahyflpeintaidiySid{Gompoundiblacid 85)mpound No. 144),
(2S,3R)-5-(3'-fluoro-4'-methylbi heny1-4-y1)-2-12i1(%51-fluor0-4-oxo-l,2,3- o
benzotriazin-3(4H)-yf@§a§)ﬁ)§-ﬁ£dﬁ18%9&éﬁ‘Féﬁbi%ﬁ it A Ermssiaaondooxe3by,3-benzotriazin-
15(2S,3R)-2- 1217 -d)8erp3dnoxoxl ptidhein zotliazimpidid)yeatsy1]-3-hydroxy-5-
(4'-methylbiphenyl-4-yflpentanoic acid (Compound No. 137),
(2S,3R)-2-$2-(5-fluor6*3-d005 4 P Buprery andBiithisdn)-yebtiydaxkydrioxis-Ba¢dioxy-4-oxo-

methylbiphenyli4-yfipantanoic.acit (GRmaYad-MNae 438)(Compound No. 146),
(2S,3R)-5-(4'-chlorobiphenyl-4-y1)-2-12-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)- 20
yflethy1]-3-hydroxypa@tapRjic aid (Cdhydouhd-dozdB83in-6-yl)phenyl]-3-hydroxy-2-[2-(8-

(2S,3R)-3-hydroxy-5-(6,-methoxy: '(-)' i‘—. R APA OO T 2R
benzotriazin-3(§%|}§1§}ée?h%}f]%pé%>i(gr%%a?é%l %g?ﬁgﬁﬁ%gl %&%4%2;% dufd FCompound No. 147),

(2S,3R)-3-hydroxy-5-(&s;prethgxy:Bldipyridin-Syybranl 2 Gyneiliyl.14-oxexd, 2 33-

benzotriazin-3(4H)-yeeth tanojc acid (Com No. 14

0. e e SR AR ORI 481 4 ox01.2.5-

benZOtriaZin-3(4H)-ye{Qﬁ\MﬂpﬁmWQ-Qg@(&Qm{%Q%doMi,ékaBenzotriazina(4H)-y1)ethy1]-5-
|

(2S,3S)-3-hydroxy-5-[4-(6-methoxypyridin-3-yflphenyl]-2-12-(4-0x0-1,2,3-
benzotriazin-3({1Y S HEIRMPERY %‘ﬁ?é]é‘l‘dy&@s Blfrf’(‘jli{lﬁc_oﬂ%ﬁ‘fllgféo;i“9)’

(2S,3R)-3-hydroxy-2-[2-(7-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 150),
15 (2S,3R)-3-hydroxy-2-[2-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 151),
(2S,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[ 2-(6-methoxy-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 152),
(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[ 2-(4-ox0-
20  1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid (Compound No. 153),
(28,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(7-
methoxy-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl |pentanoic acid (Compound No. 154),
(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-fluoro-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 155),
25 (28,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(7-methyl-
4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 156),
(28,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(6-methyl-
4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 157),



(2S,3R)-2-12-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-5-(3'-fluoro4'-methylbiphenyl-4-y1)-
3-hydroxypentanoic acid (Compound No. 144),
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-212-(6,7-difluoro-4-oxo-1,2,3-benzot
azin3(4H)-yeethy1]-3-hydroxypentanoic acid (Compound No. 145),
5(2S,3R)-5-(3'-fluoro-4'-methylbipheny1-4-y1)-3-hydroxy-2-12-(8-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yflethyllpentanoic acid (Compound No. 146),
(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yepherf1]-3-hydroxy-2-12-(8-
methoxy-4-oxo-1,2,3-benzotriazin-3(4H3-yerthyI]pentanoic acid glompound No. 1472,
(2S,3R)-5-[4-(6-chlor&pyridiie 3N EBRery A TR HY S ERAIA M) gxigA omgihpegy-4-oxo-1.2,3-
benzotriazin-3(4édrereethyf@éntanoiy deidt{@ompouidiiouid ). 158),
(28,3R)-3-hydroxy-2-12-é6-methox -4-0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4"-(trifluoromethyebiphenfl-1(peereheheraki YE drhiyboraNg: (¢4mthoxy-4-oxo-1,2,3-
(2S,3R)-3-hydrocgy-@rib2n( BEtetOshAipxah o Idherzatiaaia-R (4 Hoyeethy1]-5-
[4'-(trifluoromethyebiphenyl-4-ylpentanoic acid (Compound No. 150),
15(2S,3R)-3-hydroxy{2SBR [6-tneltasyy-M2 dXonttRodyirepxotriddihcBatyaedtiii jybethyl]-5-

(4-methylbiphgayls4ndtiRRHEANAIL-8SigpteAMPAAR N Rid 2ddmpound No. 160),
(2S,3R)-3-hydroxy-5-(4'-methoxybipheny1-4-y1)-2-12-(6-methoxy-4-oxo0-1,2,3-

benzotriazin-3(4H)-ye(éﬂr,@lk]pémameitﬂgmieb(ﬁtmnypémhﬁ%gdﬁﬁ&)}[2-(7-methoxy-4-oxo-1,2,3-
(25.3R).5-{2-Myroct O me g R RD R A S 21 (4-oxe-

201,2,3-benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 153),

(2S,3R)-5-[2-fluoro-4-(prothamxpyidinEB g phieol -3y (paed b2 Zin-3 (4H)-ylethyl]-5-

methoxy-4-pxo:1,2,3-benzotriazin=3 -yflethyllpentanojc. acid (C d No. 154),

pgtedn st R S A RS A

benzotriazin-3(4H)-yftqtljyﬂ)&Jpwa;ﬁm%mmm@lge@&mﬁyﬁ\d}ml)&zz-s-[z-ﬂuoro-4-(6-
d

25(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)pheny1]-3-hydroxy-2-12-(7-methy1-
4-0x0-1,2,3-be AFORRANES Ay BT e hANoI® I TE BHPSORPRIBY Di5e) )

(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[ 2-fluoro-4-
(6-methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 164),
15 (2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(5-methyl-
4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 165),
(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 166),
(28,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[ 2-(5-methyl-4-oxo0-
20  1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 167),
(28,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(5-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 168),
(2S,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(5-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 169),
25 (28,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 170),
(28,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 171),



- 20 - (2S,3R)-3-hydroxy-5-(4'-methoxybipheny1-4-y1)-2-12-(7-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 158),
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2-12-(6-methoxy-4-o0xo-1,2,3-
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 159),
5(2S,3R)-3-hydroxy-2-12-(7-methoxy-4-o0xo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4-(6-methoxypyridin-3-yephenyl]pentanoic acid (Compound No. 160),
(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-2-22-(7- methoxy -4-0x0-1,2,3-
benzotriazin-3(4H)-yeet géfﬁ entanoic acid (Com;i)ound No. 1

(25,3R)-3-hydroxy-2-22: (& mathdxy Augseb hsma! 4eﬂ%8th§%?f%€4ﬁy<9ég?ﬂg?ﬁé oxo-1,2,3-
10[4-(6-methoxXyqypiclinz3- y@mhamwmpé]mlmmamw(CmmmmumNN®7%2)
(2S,3R)-2-12-(5-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yflethyl]-5-[2-fluoro-4-(6-
methoxypyridin-3-yepReai]-3 HissyypeniCritsibaid-@arhpachaneazgs) 4H)-yDethyl]-5-

(2S,3R)-2-12- (47 ¢difluoramd tixgHbighdnbenzoitazine (4 (ieibyilh 8 4R- flugyo-4-
(6-methoxypyridin-3-yephenyl]-3-hydroxypentanoic acid (Compound No. 164),

15(2S,3R)-5-[2-fluoro 2B BriretAotypyritimeshyiirenyl]4arhyidhastyep: L3S onnestiigky-4-oxo-

4-oxo-1,2,3-benzoitiaaindidH)syaeihy/lesmianelscacid (CompRuRINNG 1 265),
(2S,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-2-12-(5-methyl-4-oxo0-1,2,3-
benzotriazin-3(4H)-yeesBRpaitaiicibl acid (GormpotindANoiadi6 &) 4H)-ylethyl]-5-[2-fluoro-4-(6-

(2S,3R)-3- hydrﬁéﬁl@cg‘%@diﬁ'%tpﬁﬁﬂgxflhdé”ﬁ??a)’&%@rﬁé(&(]lga%% (éo%ﬁ&'ﬂ)ﬂfﬁ&’i%)

201,2,3-benzotriazin-3(4H)-yfléthyl]péntanoic acid (Compound No. 167)
(2S,3R)-3-hydroxy-5-(#; mthqpyyimpbeqm(ﬂry&m ﬂH—ﬁWthW%ﬂQ&h@&f@aﬁ{Z (4-0x0-1,2,3-

benzotriazi 3(4H eeth Cld Com
(2S,3R)- 3%r§|ydrox3% ](%1 ge(%h))lelg n%cﬁ %{%(émrﬁe?ﬁa@? -0X 76)1 2,3-
benzotriazin-3(4H) yQQW?ﬁﬁm%m@-ﬁgﬂ{&%yH&M@yﬁ%yl ]-3-hydroxy-2-[2-(6-

methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid (Compound No. 177),
(28,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl1)-2-[2-(6-methoxy-4-oxo0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 178),
15 (2S,3R)-3-hydroxy-2-[2-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4-(6-methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 179),
(2S,3R)-5-[4-(2-chloropyridin-3-yl)phenyl]-3-hydroxy-2-[ 2-(6-methoxy-4-oxo0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 180),
(2S,3R)-2-[2-(6-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
20  (6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 181),
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-2-[2-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 182),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-2-[2-(6-fluoro-4-oxo0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 183),
25 (2S,3R)-2-[2-(6-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 184),
(25,3R)-3-hydroxy-5-[4-(2-methoxypyrimidin-5-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 185),



25(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2-12-(5-methyl-4-oxo-1,2,3-
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 170),
(2S,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-2-12-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 171), -21 -
(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 172),
(2S,3R)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-benzbtriazin-3(4H)-yeethy1]-5-
[4'-(trifluoromethoxy)biphenyl1-4-yllpentanoic acid (Compound No. 17?3)

5(25.3R) 5.3 uoro AR GO LSS ROR A2 RIS 26
1,2,3-benzotriamiet3{4-xyflelidripentanoic deit)-(OotnpinendiNe. atidd);ompound No. 186),
(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-542-fluoro-4-(6-
methoxypyridin-3-yegReafir-3Ryieirybehtaribit Hdiavessirbyuphe Ny rirgiroxy-2-[2-(7-
(2S,3R)-3-hydraxyndi-i okdo-methydnddtipyira@-g-yi2thpiemydhid 42 4coxgdurd 3ol 087),
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 176),
(2S,3R)-542-fluoro-4-(-AtbtRdxypyrlitiire-3-pRoi i bR dieiroxd A2y g thyl]-5-[2-fluoro-4-(1-

methoxy-4-0x0ple - PRNELIHAZN BftEN SCRYIRS planaiacid (GRPRRYRNG. Ngk)177),
(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-y1)-242-(6-methoxy-4-oxo1,2,3-benzotriazin-3(4H)-yf
lethyl]pentanoic acid (ZGiRpatiad NadldkF8)pxo-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[2-fluoro-4-(1-

15(2S 3R)-3-hygrgxy-R4 25 (8- Methonk4:0x9: &%%%ﬁbﬁi@‘ééﬂf%%ﬂ}ﬁ{%ﬂtﬂx.ll@),

[4-(6-methylpyridin-3-yephenyl]pentanoic acid (Compound No.
(2S,3R)-544-(2-chloropy/pRijrs-32yeipitenyd ] ke hytnxy2451(0-npteaxy-A{0x6 desobeszetriazin-3(4H)-yf

lethyl]pentanoi Id (Compou 0. o

o0 oy 210 eSS g ypenanaicgeid (Compound No.100).
(6-methoxypyridin-3-yephenyljpeptAnRicRASIH LR MIOURL NG A83)4H)-y1)ethyl]-5-[2-fluoro-4-
(28,3R)-5-(4'-ch|orotgpheny1-4-y1 -212-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-
yflethy1]-3-hydfSRBBREARRY AR T BRIEAIAG RGrpgpyntancic acid (Compound No."191),

(25,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-[ 2-(6-fluoro-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 192),
15 (25,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(8-
methyl-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid (Compound No. 193),
(2S,3R)-3-hydroxy-2-[2-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4-(2-methoxypyrimidin-5-yl)phenyl]pentanoic acid (Compound No. 194),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(2-
20  methoxypyrimidin-5-yl)phenyl]pentanoic acid (Compound No. 195),
(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(1-
oxophthalazin-2(1H)-yl) ethyl]pentanoic acid (Compound No. 196),
(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[ 2-(3-
methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl)ethyl]pentanoic acid (Compound No.
25 197,
(25,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2- {2-[4-0x0-7-
(trifluoromethyl)-1,2,3-benzotriazin-3(4H)-yl]ethyl } pentanoic acid (Compound No. 198),
(2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(1-oxophthalazin-
2(1H)-yl)ethyl]pentanoic acid (Compound No. 199),



(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-242-(6-fluoro-4-oxo-1,2,3-benzotriazin3(4H)-yeethyl]-3-hydroxy
pentanoic acid (Compound No. 183),
25(2S,3R)-242-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yepentanoic acid (Compound No. 184),
(2S,3R)-3-hydroxy-544-(2-methoxypyrimidin-5-yepheny1]-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 185), - 22 -
(2S,3R)-5[2-fluoro-4-(1-methy1-1H-pyrazol-4-yl)phehi/i-3- hydroxy 242-(6-
methy1-4-ox0-1,2,3-benzotriazin-3(4H)- yeethyl entangic acid mpound No. 186)
(2S,3R)-5[2-fluoro-4-(F3m Bty T T3y A 2 RA0SH Fﬁ}é%lfhﬁ Ay Yéh%l&@ -methyl-2,6-

methy1-4-o0xo0- Hj2x8-beéniibriapiyri8(dH) iy thylitemhemaicoacidi (COmpound o 24@7),
5(2S,3R)-2-[2-(5-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-542-fluoro-4- & -
methy1-1H-pyrazol-4(epREAyA- @»ﬂﬁ?ﬁ%@%ﬁﬁ@ié ASRs Fohpdulid Rutregss;14-(6-

(2S,3R)-2-[2-(TneSuhorgpdrie-L2) ghbsmpettiasin-aid ) yaeimds421f)uoro-4-(1-
methy1-1H-pyrazol-4-yephenyl]-3-hydroxypentanoic acid (Compound No. 189),
(2S,3R)-542-fluoro-4-25.Atothy 2-Cr-gieer dHALgtipsmaerAtipA24 [ H-filletodd-okipdroxy-5-[4-(6-

101,2,3-benzotriaaip At As il ydrasyRenianais.sidd Sompsund No. 190),
(2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-542-fluoro-4-

(1-methy1-1H-pyrazol25:3Rphidnyth8-yid-oscypeintayryicdaeith (Gommyt e [ Xip4,49dijpethyl-2,5-

(2S,3R)-542-flygro-4-(L-methyL-15k M}%H aﬁdé'@@@%ﬁ&@ﬂﬁu%gﬁ -0x01,2,3-benzotriazin-3(4H)-yf
lethyl]-3-hydroxypentanoic acid ( ompound No. 192)

15(2S,3R)-5[2- fluoro@@mtby&hwrbpymampﬂeyﬂp@mﬂks biel oK p=dh2d(8-2H-isoindol-2-
methy1-4-gxo-1, 2 AoRPRROIaZIn: A Y RRENIANRIS 36 (Compound No. 193)
(2R,35)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-
methylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 205),
(2R,35)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-fluorobiphenyl-
4-y1)-3-hydroxypentanoic acid (Compound No. 206),
15 (2R,35)-5-(3",4'-difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 207),
(2S,3S)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yDethyl]pentanoic acid (Compound No. 208),
(25,3R)-3-hydroxy-5-[4-(5-methylpyridin-2-yl)phenyl]-2-[2-(4-0x0-1,2,3-
20  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 209),
(2S,3R)-5-[4-(6-fluoropyridin-3-yl)phenyl]-3-hydroxy-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 210),
(2S,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 211),
25 (25,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(7-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 212),
(28,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(8-methyl-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 213),



(2S,3R)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4-(2-methoxypyrimidin-5-yephenyl]pentanoic acid (Compound No. 194),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-3-hydroxy-544-(2- 20
methoxypyrimidin-5-yflphenyl]pentanoic acid (Compound No. 195),
(2S,3R)-5[2-fluoro-4-(1-methy1-1H-pyrazol-4-yflphenyl]-3-hydroxy-242-(1- oxophthalazin-2(1H)-y1)
ethyl]pentanoic acid (Compound No. 196),
(2S,3R)-5[2-fluoro-4-(1-methy1-1H-pyrazol-4-yflpheAyH-3-hydroxy-242-(3-
methy1-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yeethyl]pentanoic acid (Compound No. 25197),
(2s,3R)-3-hydroxy-54%§(é§ﬁﬁ5e' o%lk}%vffdiﬁl-%“-‘\)/ﬁ)MEHY/]ﬁ:ﬁl){321121‘-‘6%:%:[ﬁ‘fo’“"1’2’3'

fluoromethyl)- 1b2yBednraotidiiny Byl ijethylpentar(Cioraoich(Coniidund No. 198),
(28,3R)-3-hydroxy-544-(6-methoxypyridin-3-yepheny1]-242;(1-oxophthalazin2&1H)-yﬂethyl]pentanoic
acid (Compound No. @Qgﬁ)-}igdroxy—}[@—oxo—l,2,3—benzotr1azm—3(4H)—y1)methy1]—5— 4'-

(2S,3R)-3-hydraxynkAdm@mptipasypyridipatyept ey 1E 8420 (3dnetiniF)2, 6-
dioxo-3,6-dihydropyrimidin-1(2H)-yflethyl]pentanoic acid (Compound No. 200),

(2S,3R)-242-(7,9-dioxeS8RizaépifofiBiebudigibthyl)-3-hydipoxy2 544o@- 1.2,3-benzotriazin-

methoxypyridinsgryepheRylippeiancic At (GapMRALRA Nee)201),
5(2S,3R)-242-(2,4-dioxo-2H-1,3-benzoxazin-3(4H)-yflethyl]-3-hydroxy-544-(6-

methoxypyridin-3-yepliE3Rpaimafioicohqitle(Eofmon Big ddoxyZBRR-oxo-1,2,3-benzotriazin-3(4H)-
(ZS'3R)'3'hydW%]ﬁgﬁmm%ﬂ@m&ﬁﬁw%%]'242'(3’4’44 methyl1-2,5-
in-

dioxoimidazolidin-1-yéethyl]pentanoic acid (Compound No. 203),
(2S,3R)-5-(4-chloro-34Bsrpplisntlore4 2ni dia-dibiachyd-dihydreydidx s 0ind@k2t,18-
yflethy1]-3-hydroxypentangic acid (C ound No.

AN D gl S T
methylbipheny1-4-y1)-3-kysoxuRenanQig Bl HSORRAHMRE-NOH QR 1]-2-[(4-0x0-1,2,3-

(@R 35)-212-( 3 dolo-t lffo:2soindod 2 ypelylk o g iobiheryi y1)-yeroypentr

(25,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[ (4-0x0-1,2,3-
benzotriazin-3(4H)-yl)methyl]pentanoic acid(Compound No. 220),
15 (25,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[ (4-ox0-1,2,3-benzotriazin-3(4H)-
yl)methyl]pentanoic acid(Compound No. 221),
(2S,3R)-3-hydroxy-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-yl)methyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 222),
(25,3R)-3-hydroxy-5-[4-(6-methylpyridin-3-yl)phenyl]-2-[(4-0x0-1,2,3-
20  benzotriazin-3(4H)-yl)methyl]pentanoic acid(Compound No. 223),
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[ (4-ox0-1,2,3-benzotriazin-3(4H)-
yl)methyl]pentanoic acid (Compound No. 224),
(2S,3R)-5-(3",4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[ (4-ox0-1,2,3-benzotriazin-
3(4H)-yl)methyl]pentanoic acid (Compound No. 225),
25 (25,3R)-3-hydroxy-5-[4-(6-hydroxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid(Compound No. 226),
(25,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-{2-[4-oxo0-7-(trifluoromethyl)-
1,2,3-benzotriazin-3(4H)-yl]ethyl} pentanoic acid (Compound No. 227),



15(2R,3S)-5-(3',4'-difluorobipheny1-4-y1)-242-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-
yflethy1]-3-hydroxypentanoic acid (Compound No. 207),
(2S,3S)-3-hydroxy-5-(4'-methoxybiphenyl-4-y1)-242-(4-ox0-1,2,3-benzotriazin3(4H)-yflethyl]pentanoic
acid (Compound No. 208),
(2S,3R)-3-hydroxy-544-(5-methylpyridin-2-yepheny1]-242-(4-oxo-1,2,3- 20
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 209),
(2S,3R)-544-(6-fluoropyridin-3-yl)pheny1]-3-hydroxy*242-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yfleth%%gentanoic acid (Comgound No. 2,10%(
(2S,3R)-242-(S-fluoro- 0% 621 23 et i Sty Rt -3 1V arBsiaha-hyfroxy-3-[4-
fluoromethy!)bipheniie4ypljpdntdnd)ptacid] fGompiound Nonpbdidd No. 228),
25(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-242-(7-methy1-4-oxo-1,2,3-
benzotriazin-3(4H)-yf@ﬁﬁ%}ﬁbé‘lﬁ%%ﬂi@‘&bﬁ{ﬁdérﬁﬁ%ﬁww&lﬁ%{)ph?wu'2'[2‘(4‘0X0‘1 2,3-

(2S,3R)-5-(3'-flvarediametiyhpignemy LIpérrdnod- byd i@oyngol (gt 0x0 2P, 3-
benzotriazin-3(4H)-yl)methyl]pentanoic acid (Compound No. 214),

(2S,3R)-3-Bydroxy-2-(28-HX021 2(8-taerectrisin-20besd)rinating(iaethyl]-3-hydroxy-5-4-

(trifluoromethygBipR@RY A HIRENIANAIG AGEHSRTRGURDLNFoENo. 230),
5(2S,3R)-5-(2',4'-difluorobiphenyl1-4-y1)-3-hydroxy-2-[(4-ox0-1,2,3-benzot azin-

3(4H)-yl)methyl]penta@SidRicid 4Chinpbiphenyed-RDE)[ 2-(2,4-dioxo-2H-1,3-benzoxazin-3(4H)-
((ZS’3R)'5'(4"f§)1‘)‘3{9ﬁ'Pf-%%i@b%@éf?é@ﬂﬁ%&b%i&%?&‘ﬂ‘&%’ﬁjkﬁﬁﬁ‘mt azin-3(4H)- yemethyl]pentanoic

acid (Compound No.

l(32 S.3 Fi)_-5- € ?Ez 0 ro—ﬁll@m ster}jllbwamh@f_ayilam_:awl)&%ﬂWdfsadéw&—[iftzoﬂ@zh?d&x&ﬁaenyl)
enzotriazin- - e anoic acl [ GX0) oun . ,
e ARy e o e R RO AR S SRR 1 o s,

?;gzgoégizzE\-g(4H)-g%ﬂ%&%@ﬁﬁﬁ%Bﬂh@aﬁ,qg&ﬁf)a%ﬁqu&z&l&,tf gc:?iral auxiliary (4S)-4-
, -o-Nyaroxy- -(o-melnoxypyriain-s-yl)pnenyl]-2-[(4-0X0- 1, - . .
benzotriazin-3(AEHNme 'S‘fffﬁlélm%i%rf& WRIER BEHBBTAGYRI B8y ity for asymmetric synthesis.

Chiral auxiliaries are utilized in a wide variety of synthetic transformations which include,
but not limited to, asymmetric aldol condensation, stereoselective alkylation,

15  stereoselective Diels-Alder reaction, stereoselective Michael reactions, stereoselective
differentiation of enantiotopic groups in molecules bearing prochiral centers. The chiral
auxiliary is used in stoichiometric amounts to induce the stereoselective formation of

stereogenic centers.

In another embodiment, the present invention relates to the therapeutically
20  effective dose of a compound of Formula I in combination with one or more of other
therapeutic agents used for treating various inflammatory and allergic diseases. Examples

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

1) Anti-inflammatory agents, experimental or commercial (i) such as nonsteroidal

anti-inflammatory agents piroxicam, diclofenac, propionic acids, fenamates,

25 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 (specially ICAM), adenosine 2a agonists (ii)
leukotrienes LTC4/LTD4/LTE4/LTB4- Inhibitors, 5-lipoxygenase inhibitors and
PAF- receptor antagonists, (iii) Cox-2 inhibitors (iv) other MMP inhibitors,(v)

30 interleukin-I inhibitors (vi) corticosteroids such as alclometasone, amcinonide,

amelometasone, beclometasone, betamethasone, budesonide, ciclesonide,



15(2S,3R)-3-hydroxy-5-(4'-methylbipheny1-4-y1)-2-[(4-ox0-1,2,3-benzotriazin-3(4H)-
yemethyl]pentanoic acid(Compound No. 221),
(2S,3R)-3-hydroxy-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-yl)methyl]-544'- (If
fluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 222),
(2S,3R)-3-hydroxy-544-(6-methylpyridin-3-yepheny1]-2-[(4-ox0-1,2,3- 20
benzotriazin-3(4H)-yl)methyl]pentanoic acid(Compound No. 223),
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2-[(4-#Xo-1,2,3-benzotriazin-3(4H)- yemethyl]pentanoic

acid (Compound No. 224)
(2S,3R)-5-(3',4" dlfluo?J(S’BFﬁ‘ff%ﬂf’thCW% HGYBRN- SE 7S bigdsne, dexbudesonide,
azin3(4H)-yemethyl]péfitamoic atith p@dmpotindchon® ZBhisolide, halometasone, halopredone,

25(2S,3R)-3- hydroxy}@rﬂ%&@rﬁ%ﬁéoﬁ}’&}}é@m&é/ fmgﬁﬂ}lg\lgdg%gﬁ(ﬁle %Qnile'gisgne prednicarbate,

benzotriazin-3(4H)-yfléthyllpentanoic acid(Compound
(2S,3R)-3-hydroxy-5-PEdRietinBipSKGHIS: ;%))@ﬂ{éw&fdﬂ?k(mﬂ%k’amhgﬂ?epomde GW
1,2,3-benzetriazin- 3(4&58&3'4 @C[BMB?EISIBI’]Q(Q Mﬁh(@ﬁﬁmetdﬁtﬁﬂhlﬁnﬁz%)ucal%cceptable salts,
(2S,3R)-2-[2-(2,4-dioxg:1, 4-difiydroquinazolin, é ol_lzrxede %%&%X e,4 ﬁ'ﬁnisolide,

(6-methoxypyridin-3-yephenyl]pentanoic acid omp ound

(2S,3R)-3- (acetyloxy)bgzl@l(@hafﬁét’ﬁ&W@WMW@-@W%@@(@T}@BSOW, ciclesonide,
benzotriazin-3(4H)-yBathdlpsktareie.acid (Compound No. 229),
5(2S,3R)-2-[2-(8-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-544-
(6-methoxypyridin-3-ysphegwylipentancivcatit¢Compoud NouR80y,p2-agonists include, for

(2S,3R)-5:(#-chlorobiphepil iy amste &?afmgé%ﬁos%'ﬁiuﬂaﬁob%%&%@&ﬂfbr%ﬂ!él)ol
yBethyl]-3-hydroxypentanoic acid (Compound No. 2

(2S,3R)-5-(4"-chloroblpysaiit Wi)“ﬂ%lﬁ%ﬁ’wh{ﬁzb?ﬁ}kjw%H@MOT@GB&MB‘%%%mo} ethyl)

pentanoic acid (CompalurttiND c23)erol, alfoanother fomibadin ent thhe prasentunvdition relates to a
chiral auiiary (45)-4; henayi-d- hiagolidinigrons.bish nonld s, fersatle il for asymmetric

synthesis. Chiral auxiliaries are utilized in a wi de variety of synthetic transformations which include, but

not limited to, asymm@ie &I&hs! %b?ﬂfé‘h%éﬁ%f’é%&&f@cﬂ\‘/)e@ﬂ(@ﬁa‘i%ﬁl“s may include one

15 or more compounds described in, for example, U.S. Patent Nos. 3,705,233;
3,644,353; 3,642,896; 3,700,681; 4,579,985 3,994,974; 3,937,838; 4,419,364,
5,126,375, 5,243,076; 4,992,474; and 4,011,258;

3) antihypertensive agents, (i) ACE inhibitors, e.g., enalapril, lisinopril, valsartan,
telmisartan and quinapril, (ii) angiotensin II receptor antagonists and agonists, e.g.,
20 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  DEFINITIONS
The following definitions apply to terms as used herein

The term “alkyl,” unless otherwise specified, refers to a monoradical branched or
unbranched saturated hydrocarbon chain having from 1 to 20 carbon atoms. Alkyl groups
can be optionally interrupted by atom(s) or group(s) independently selected from oxygen,

30  sulfur, a phenylene, sulphinyl, sulphonyl group or -NR,-, wherein R, can be hydrogen,
alkyl, cycloalkyl, alkenyl, cycloalkenyl, alkynyl, aryl, acyl, aralkyl, -C(=O)OR;, SO,R,, or



15stereoselective Diels-Alder reaction, stereoselective Michael reactions, stereoselective
differentiation of enantiotopic groups in molecules bearing prochiral centers. The chiral auxiliary is
used in stoichiometric amounts to induce the stereoselective formation of stereogenic centers. In
another embodiment, the present invention relates to the therapeutically 20 effective dose of a
compound of Formula | in combination with one or more of other therapeutic agents used for treating
various inflammatory and allergic diseases. Examples of such therapeutic agents include, but are not
limited to: 1)Anti-inflammatory agents, experimentaldr-commercial (i) such as nonsteroidal

anti-inflammatory agents piroxicam, diclofenac, propionic acids, fenamates, 25pyrazolones,
salicylates, PDéﬁﬁMP%fﬁé?@ﬁ%‘th%ﬁé?ﬁ“%‘?ﬂt@@f@&ﬁ%}hﬁtgﬁgﬁﬂsg,jfﬁlﬁgr?ﬁﬁbitors, tryptase

and elastase inisibjtory] betatglinegniyl astabanistduGehadhesicoietibitorspéspéoidiyxyCAM),
adenosine 2a %Qﬂi,ﬁ%?réﬁlé?ig léi?&r_‘:cﬁé‘ﬁl?e!-ﬂﬁéﬁg&fséggﬂé—ﬁéﬁﬁm bitars, PiRgXYgenase inhibitors

and PAR receptor antagonists, (iii) Cox-2 inhibitors (iv) other MMP inhibitors,(v) 30interleukin-I
inhibitors (vi) coMsbSdledathan aigprhetsyoe sansinsrrdohmuiontetadotebeclometasone,
betamethasonechugesgaigtgiclasapidony2inimiobeiasghelgtitagonay ayelomeshasane, deflazacort,
deprodone, dex%)ude onide, diflorasgne qijltllpreg ate flut'cp one flqn'ﬁolide hlal metasone,
halopredone, h&/é?%agg?ﬁgdﬁ%r%ﬂxdr%aéo%gaon}é,’ aﬁ%th;?fﬁl;%ca’ﬁi%é%ﬁ%?a o’néeettgrsoc%‘:e,y rednicarbate,

prednisolone, rityfésdlons, ‘@Hﬁ%r@i@tﬁﬁiﬁ&n&ﬂﬁ@;ﬂﬁﬂ%@ﬂ@@*dﬂﬂﬁ@rﬁﬂﬂ?@ﬁ@@i@S64, KSR 592,
ST-126, dexamgthasayeraehrhanmaces iealyaeaentablsosalisnysolvatestbexgaihigferred

futioasone, moNIALCONS: GOLASAA, IR e NI AN 2y o IR experimental o
commercidd (i) Sifitabietp2eadpniSt iR, Rorl wexaRplmddharonmvareddgibetertid Salbutamol,
biltolterol, pirb%?&%gen, halogen, hydroxy, alkyl, alkenyl, alkynyl, alkenyl, alkoxy, cycloalkyl,
cycloalkenyl, aryl, aralkyl, heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl or
carboxy}, nitro or -SOnR,, (Wherein m is an integer from 0-2 and R, is hydrogen, alkyl,
alkenyl, alkynyl, cycloalkyl, aralkyl, aryl, heterocyclyl, heteroaryl, heteroarylalkyl or
15  heterocyclylalkyl). Unless otherwise constrained by the definition, alkyl substituents may
be further substituted by 1-3 substituents selected from alkyl, alkenyl, alkynyl, carboxy, -
NRyR;, -C(=O)NR)R;, -OC(=0O)NR;R,,-NHC(=0)NR; R, hydroxy, alkoxy, halogen, CF;,
cyano, and -SOp,R,; or an alkyl group also may be interrupted by 1-5 atoms of groups
independently selected from oxygen, sulfur or -NR,- (wherein Ry, Ry, Ry, m and R, are the
20  same as defined earlier). Unless otherwise constrained by the definition, all substituents
may be substituted further by 1-3 substituents selected from alkyl, alkenyl, alkynyl,
carboxy, carboxyalkyl, -NR;R, -C(=O)NR;R,, -O-C(=O)NR;R,, hydroxy, alkoxy,
halogen, CF3, cyano, and -SO,R,, (Wherein Ry, Ry, m and R,, are the same as defined
earlier); or an alkyl group as defined above that has both substituents as defined above and

25  is also interrupted by 1-5 atoms or groups as defined above.

The term “alkenyl,” unless otherwise specified, refers to a monoradical of a
branched or unbranched unsaturated hydrocarbon group having from 2 to 20 carbon atoms
with cis, trans or geminal geometry. Alkenyl groups can be optionally interrupted by
atom(s) or group(s) independently chosen from oxygen, sulfur, phenylene, sulphinyl,

30  sulphonyl and -NR,- (wherein R, is the same as defined earlier). In the event that alkenyl
is attached to a heteroatom, the double bond cannot be alpha to the heteroatom. Alkenyl

groups may be substituted further with one or more substituents selected from alkyl,



levosalbutamol, tulobuterol, terbutaline, bambuterol, metaproterenol, fenoterol, salmeterol, carmoterol,
arformoterol, formoterol, and their pharmaceutically acceptable salts or solvates thereofone or more
p2- agonists may be chosen from those in the art or subsequently discovered. (ii) The p2-agonists may
include one 150r more compounds described in, for example, U.S. Patent Nos. 3,705,233; 3,644,353;
3,642,896; 3,700,681; 4,579,985; 3,994,974, 3,937,838; 4,419,364, 5,126,375, 5,243,076; 4,992,474,
and 4,011,258; 3) antihypertensive agents, (i) ACE inhibitors, e.g., enalapril, lisinopril, valsartan,
telmisartan and quinapril, (i) angiotensin Il receptor Artagonists and agonists, e.g., 20losartan,
candesartan, irbesartan, valsartan, and eprosartan, (iii) p-blockers, and (iv) calcium channel blockers;

4) immunosup&lgfé%‘fbeﬂgﬁ@ﬂtg}lﬂye%‘ilﬁﬁ}g leS5ts S ARGITHAL AR KYethotrexate,
anti-inflammatoyCortoBstex@ids;, aietO)NBRantiHitéctieRagents-(#=@)altiBiotics, antiv rals). 25
DEFINITIONS Jihe. folawing deinitions ‘%BHIB{J EGENRRE §§8’x5‘ﬂ£&m carboxgFEerm “alkyl,” unless

otherwise specified, refers'to a monoradical branched or unbranched saturated hydrocarbon chain
having from 1 t89erE2BdrF RS 2RI Fiap Ik e BpkiBHHIK) iFREPpRSEF Y YatE(s) or group(s)
independently selected fetrraxyyenlks) sitidhrd pRenyisinesstophiawiselipbaiyaiayp or -NR,-,
wherein R" can_he hydrogen, alkyl, cycloalkyl, alkenyl, cycloal l, alkynyl,.aryl, acyl, aralkyl,
eiz0)02x, SO Ty e G e s ety
ethyl, n-propyl, ds8eprspyrrheputynlpse ashapyissecnstgined butpe fepeiting, iepehhsifeepentyl, n-hexyl,
ndecyl, tetradegyliantlthayikesublid GaouRsanayI besabhisiithied ReagrontignaiRedpore substituents

selected from alkenyl, alkynyl, alkoxy, cycloalkyl, cyclqalkenyl, l, 5 acylaming, acyloxy,
alkoxycarbonylzén??"rycij (éaflé’é?/’ch a‘i:ﬁ%’f;{ﬁﬁig%xgl’?}l ﬁ};?é?'g%ﬁ%e?g,xé)kg%f%&ér 6%,1%%?’06%/, carboxyalkyl,
aryl, heterttycly(=Rettdtryid (véteRo ¢ ybiyiallRyl, RyoloakBxyie-Gdefid(@licdhlkyiyps, such

-CH=N-NIi(C1 Dyr RN RIKYRsG T hAthig el glkdthi Yiqxy, nitro,
aminosulfonylrfreg%ogéfgbgrﬂnglamino IjI(I?\I)aH@\fé()glog)1136:":(;'“[\%}1Q2(§&125t -C@EO?N%GZQ% -LNQHC(:O)N123.12",

-C(:O)heteroarﬁﬁ%)hé’f@?ﬁ@%@ﬂ]b@péf’(]foﬁﬂfif%.likf’ KA H58ahd R are independently
selected from hydrogen, Q%k?%ﬁi?yrl%d@&Xssaéﬂkﬁ%gpéléif?e'&y%%rs%g%n@rﬁ&? opygloalkyl,

cycloalkenyl, aryl, aralkyl, heteroCyclyl, heteroary erocyclylalkyl, heteroarylalkyl or carboxy}, nitro
or -S0,3,12w (WREBIASA ydpciibeg ettt a2 2artemiemsged kyrl/groups can be

15  optionally interrupted by atom(s) or group(s) independently chosen from oxygen, sulfur,
phenylene, sulphinyl, sulphonyl and -NR,- (wherein Ry, is the same as defined earlier). In
the event that alkynyl groups are attached to a heteroatom, the triple bond cannot be alpha
to the heteroatom. Alkynyl groups may be substituted further with one or more
substituents selected from alkyl, alkenyl, alkoxy, cycloalkyl, cycloalkenyl, acyl,

20  acylamino, acyloxy, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, keto, oxo,
thiocarbonyl, carboxy, carboxyalkyl, arylthio, thiol, alkylthio, aryl, aralkyl, aryloxy,
aminosulfonyl, aminocarbonylamino, hydroxyamino, alkoxyamino, nitro, heterocyclyl,
heteroaryl, heterocyclylalkyl, heteroarylalkyl, -NHC(=O)R;, -NR;R, -NHC(=O)NR;R, -
C(=O)NR;Ry, -O-C(=O)NRyR; or -SO,R,, (Wherein Ry, R; m and R, are the same as

25  defined earlier). Unless otherwise constrained by the definition, alkynyl substituents
optionally may be substituted further by 1-3 substituents selected from alkyl, alkenyl,
alkynyl, carboxy, carboxyalkyl, hydroxy, alkoxy, halogen, CFs, -NR)R,, -C(=O)NRyR, -
NHC(=O)NRyR, -C(=O)NR;R, cyano or -SO,R,, (wherein R;, Ry m and R,, are the same
as defined earlier).

30 The term “cycloalkyl,” unless otherwise specified, refers to cyclic alkyl groups of

from 3 to 20 carbon atoms having a single cyclic ring or multiple condensed rings, which

may optionally contain one or more olefinic bonds, unless otherwise constrained by the



alkenyl, alkynyl, cycloalkyl, aralkyl, aryl, heterocyclyl, heteroaryl, heteroarylalkyl or
15heterocyclylalkyl). Unless otherwise constrained by the definition, alkyl substituents may be further
substituted by 1-3 substituents selected from alkyl, alkenyl, alkynyl, carboxy, - N123.12",
-C(=0)N123.12", -0C(=0)N123.12",-NHC(=0)NRAR", hydroxy, alkoxy, halogen, CF3, cyano, and
-S0",,12w; or an alkyl group also may be interrupted by 1-5 atoms of groups independently selected
from oxygen, sulfur or -N12,,- (wherein 12w, 123., R m and 12w are the 20same as defined earlier).
Unless otherwise constrained by the definition, all sdBstituents may be substituted further by 1-3
substituents selected from alkyl, alkenyl, alkynyl, carboxy, carboxyalkyl, -N123.12", -C(=0)N123.12",

-0-C(=0)N123. £y oRY TeiRERG I LROYEN B3 NIEHST SR PEo s IS5 iR EIC:23., R, m and 12w
are the same amdedingdyebmiepyloryavialigll grdugas definedtandyvadtat hiasdothlspibstitgients as

defined above ghd.opls ﬁlﬁ%&&f&ﬁdﬂ%ﬁ%@ﬁkxﬁéﬂ@x{r@ﬁ) ?f.ﬂ‘i?‘ﬂ%ﬁt&% gefingd ﬁgq\(%%l;blg@oterm “alkenyl,”

unless otherwise specified, refers to a monoradical of a branched or unbranched unsaturated
hydrocarbon grsBisthadiseRBAS S99 4B RlfoRdRitANG e ldiss SPigRprthidpebdr8etry. Alkenyl
groups carsbe aptiamnallyainieysbp iadileatayndsh g DEaupishinde pendently fohbsenidion oxygen, sulfur,
phenylene, sulphipeyé 30, sulphonyl.and - herei the same eatrlier). In the

I N12,.- 12w i define
e kR I e A TR S oatom

event that alkerr?ﬁ Is attache . _
Alkenyl groupsafidyapdastibetrete furthe ertbrovianynonered G ahastruries e ciedYiror. alkyl, - 28 -

alkenyl, alkynykhalkaxyn @y chastky cepeioalikonykyasy, aoilanrinaiaewoxyakHE(58)123., -N12312",
-C(=0)N12312", -NHC :ng 12312", -0-C(=0)N ﬁb y g\(!%(% ylamino, azido, cyano, halogen,
oy, ox0, K EAIBONY ARSI HGURTEBI, ol s ek AR oy ko, aryiony.
heterocychf, SHetePPaRyRH ePertcOENR dikynithe tetormapichikyictarpandstdfenagichtaligearbonylamino,
alkoxyamino, huaémmuﬁ%ﬁg@mmm@ﬁﬁip R 503 k2w wherain A 2RnRamuang 12w are as
defined earlier), Unless otherwise constrained b the definition, alkenyl substituents

Unless otherwise constrained by the definition, cycloalkyl substituents optionally may be

substituted further by 1-3 substituents selected from alkyl, alkenyl, alkynyl, carboxy,

hydroxy, alkoxy, halogen, CFs, -NRyR;, -C(=O)NR;R,, -NHC(=O)NR;R,-

15  OC(=O)NR;Ry, cyano or —-SOyR,, (wherein Ry, R; m and R, are the same as defined
earlier). “Cycloalkylalkyl” refers to alkyl-cycloalkyl group linked through alkyl portion,

wherein the alkyl and cycloalkyl are the same as defined earlier.

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

ethylphenyl, propylphenyl, naphthylmethyl and the like.

The term “aryl,” unless otherwise specified, refers to aromatic system having 6 to
14 carbon atoms, wherein the ring system can be mono-, bi- or tricyclic and are
carbocyclic aromatic groups. For example, aryl groups include, but are not limited to,

25  phenyl, biphenyl, anthryl or naphthyl ring and the like, optionally substituted with 1 to 3
substituents selected from halogen (e.g., F, Cl, Br, I), hydroxy, alkyl, alkenyl, alkynyl,
cycloalkyl, alkoxy, acyl, aryloxy, CF3, cyano, nitro, COOR,, NHC(=O)R;, -NR;Ry, -
C(=O)NR;R, -NHC(=O)NR;R,, -O-C(=O)NR;R,, -SOnR,, carboxy, heterocyclyl,
heteroaryl, heterocyclylalkyl, heteroarylalkyl or amino carbonyl amino, mercapto,

30  haloalkyl, optionally substituted aryl, optionally substituted heterocyclylalkyl, thioalkyl, -
CONHRy, -OCORy, -CORy, -NHSOsR; or -SO,NHR, (wherein R;, R; m and R,, are the

same as defined earlier). Aryl groups optionally may be fused with a cycloalkyl group,



optionally may be substituted further by 1-3 substituents selected from alkyl, alkenyl, alkynyl, carboxy,
hydroxy, alkoxy, halogen, -CF3, cyano, -N12312", -C(=0)N12312", -0- 10C(=0)N12312" and -S0,3,12w
(wherein 123., R, m and 12w are as defined earlier). Groups, such as ethenyl or vinyl (CH=CF12),
1-propylene or allyl (-CH2CH=CF12), iso-propylene (- C(CH3)=C1-12), bicyclo[2.2.1]heptene, and the
like, exemplify this term. The term "alkynyl,” unless otherwise specified, refers to a monoradical of an
unsaturated hydrocarbon, having from 2 to 20 carbon atoms. Alkynyl groups can be 15optionally
interrupted by atom(s) or group(s) independently chéSen from oxygen, sulfur, phenylene, sulphinyl,
sulphonyl and -N12,,- (wherein 12, is the same as defined earlier). In the event that alkyrgll groups are

attached to a h&S6RBIh YRGB S BER T RafRITBE APHA 1O TrE Aot SHEsHY KM INPodps may be
substituted furtbesupithudnes phengreghidstitaehis]seldeted, aimbalkit, albepily disaxymcycloalkyl,
cycloalkenyl, acyl, 20acylamino, acyloxy, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, keto,
oxo, thiocarbonyl, carbsreardfyieraikgenaspthroz e D3Ry piie ey dedhesaaptossingdinosulfonyl,
aminocarbonylapawto, hydroxyamino, alkoxyamino, nitro, heterocyclyl, heteroaryl, heterocyclylalkyl,
heteroarylalkyl, -NHC(=0)123., -N123.12", -NHC(=0)N12312", - C(=0)N12312", -0-C(=0)N12312" or
-S0,3,12w fwherein 19I8: (@R katrdonpily and aseodarnes asp o8 tedineldre tr i Arogmtessngtherwise

constrained by dhe-fefipitiem;aly Byb sHslituesaRtiRnallY max Re.RIMITIYIeEh uther fiml-3
substituents select(fd from alkyl, alkenyl, alkynyl, carboxy, carbox alryl, hydroxy, alkoxy, halogen,

CF3, -N12312"0 1B U8R NI EQLBNE 3792 0L AT I PBUY S 155 b 083 s Y Sl wherein

123., R m and d@ivimity thdssarnd asldefinésubsiitient(363hadéfmntdyiblealkyly. UnlesSotherwise
specified, referﬁ}&%&&'&?k?ﬂ‘é(ﬂ%ﬁ?h‘Q&ﬁfﬁ[%ﬁa@ﬁ%&ﬁf QB‘B&BQ%IPQ}%H&Q_,%&EQ[%%JC nng or

multiple condensed rings, which may optionally contain one or'more olefinic bonds, unless otherwise
constraindd by tHE-DsEogurRsHE" BPelak iBlbs CERdTad oV RSt P& Hingle ring
structures, includipgrayatopromd Royislbhlbygkcyigthocty DRy R Ate D RN G- thedlike or multiple ring
structures, incl L’l%ﬁﬂﬂ@%ﬁ?é%bﬁ@ﬁ &El,cyggn I{ZZ(}JC%Q(%{@R?R?WE%O?%Xl Ogr_g}geg:@& x|ch is fused
an aryl group, for example, indane, an the li _ .“Splrp nd fused ring 5structures can also be included.
Cycloalkyl groupé¢reay BeRsuBstitdtBd Figrih defivith @rebnd Ro is alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, heteroarylalkyl or heterocyclylalkyl). Unless otherwise
15  constrained by the definition, the substituents are attached to a ring atom, i.e., carbon or
heteroatom in the ring. Examples of heteroaryl groups include oxazolyl, imidazolyl,
pyrrolyl, 1,2,3-triazolyl, 1,2,4-triazolyl, tetrazolyl, thiazolyl, oxadiazolyl, benzoimidazolyl,
thiadiazolyl, pyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, thienyl, isoxazolyl, triazinyl,
furanyl, benzofuranyl, indolyl, benzthiazinyl, benzthiazinonyl, benzoxazinyl,
20  benzoxazinonyl, quinazonyl, carbazolyl phenothiazinyl, phenoxazinyl, benzothiazolyl or

benzoxazolyl, and the like.

The term “heterocyclyl,” unless otherwise specified, refers to a non-aromatic
monocyclic or bicyclic cycloalkyl group having 5 to 10 atoms wherein 1 to 4 carbon atoms
in a ring are replaced by heteroatoms selected from O, S or N, and optionally are

25  benzofused or fused heteroaryl having 5-6 ring members and/or optionally are substituted,
wherein the substituents are selected from halogen (e.g., F, Cl, Br, I), hydroxy, alkyl,
alkenyl, alkynyl, cycloalkyl, acyl, optionally substituted aryl, alkoxy, alkaryl, cyano, nitro,
oxo, carboxy, optionally substituted heterocyclyl, optionally substituted heterocyclylalkyl,
optionally substituted heteroaryl, -O-C(=O)RA, -O-C(=0)ORA, -C(=O)NRAR7, SOmRy, -

30  O-C(=O)NRARm, -NHC(=O)NRARm, -NRAR®, mercapto, haloalkyl, thioalkyl, -COORyy, -
COONHRA, -CORA, -NHSO2RA or SO2NHRA (wherein m, Ry, RA and Rx are as defined

earlier) or guanidine. Heterocyclyl can optionally include rings having one or more



more substituents selected from alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl, acyl,
acylamino, acyloxy, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy,
carboxyalkyl, arylthio, thiol, alkylthio, aryl, aralkyl, aryloxy, aminosulfonyl, aminocarbonylamino,
-NR3R", -NHC(=0)NR3R", -NHC(=0)R3., - 10C(=0)NR3R", -0-C(=0)NR3R", nitro, heterocyclyl,
heteroaryl, heterocyclylalkyl, heteroarylalkyl or SO,"12," (wherein R3., R", m and 12," are the same as
defined earlier). Unless otherwise constrained by the definition, cycloalkyl substituents optionally may
be substituted further by 1-3 substituents selected from alkyl, alkenyl, alkynyl, carboxy, hydroxy,
alkoxy, halogen, CF3, -NR3R", -C(=0)NR3R", -NHC(=0)NR3R'",- 150C(=0)NR3R" cyano or -S0",,R,"
(wherein R3., rlovhlefiogdso SughripgsEsipms S e e Bhidr ““&‘z‘&oSﬁ{?P&W‘ ey |

alkyl- cycloalkylgooplpahnkpldcﬂwmbgm adky(spoftiorovidybin the adkydramd oycioaliod larﬁlehe same as
defined earlier-qciy 13 IRETLEQHRIN, kiR QHCINYG SREAITRE dRiRis s alid fiaged through an

alkyl portion (wherein alkyl is as defined above) and the alkyl portion contains 1-6 20 carbon atoms

and aryl is as déffhed el sEXARmBIESORrnsd ‘af&f&e%mae ks BRERYHBBYIphenyl,
naphthylmethyhaiydshailikéwe or mbaeotlefinid abyikl(s;unhampﬁsmwaﬁsgemtlgmufefﬁmu@ aromatic system

having 6 to 14 carbon atoms, wher qeralthe ring Orcl:ear;lzaes monc e!: O éo gcolc and are carbocyclic
aromatic groups. - For example, ar ?groups |¥1 “but are not fimit Henyflzblphenyl anthryl

or naphthyl r|n@W?H@%@ﬁbﬁ%ﬂ%@sﬂhﬁé‘@%ﬁ@ﬁ@éﬁ%tMW%@E@%@H from halogen (e.g.,
F, Cl, Br, 1), hytai oaﬂ%yiylaﬂeamslaﬁusynwénﬂmdgagkyimadkmqyl @@Nii@fdd%yl Ghrdzdlyano, nitro, COOR",

NHC(=0)R3., -NR3R", - 3, 3R", - Eé O)NR3R", - 3R" O"A", carhoxy
heterocyclyl, hé er(%)é(?l L ] &?/?aﬁ( Pe'rzé)érl 31/1%%1 mino carb dl% %lrr%l|Sr(1)("§aerk11 i’(capto 30

haloalkyl, Hptlodmwrsb@mmeu @mcwnmuy@@mmmmmmmmammwmmCONHR--
-000R", COR"qé\I&ﬁl@%ﬁﬁe%@p«?&& %A/ RIRIBiR3iR:, THaRdd R 2 fhzigame as defined

earlier). Aryl groups optionally may be fu with a cycloa kyI group, - 30 - wherein the cycloalkyl

group may optiAKIYUBHa Wéfé?@é%&r@pgé’f@&f’e(a PﬂBfﬁa%}nN BKdhESups such as phenyl, naphthyl,
anthryl, biphenyl, andﬁtl:ete!ljﬁ? %§ammﬁb))l$ K‘%‘f@s‘ to cycloalkyl group linked through alkyl portion,
wherein the alkyl having 1 to 6 carbon atoms and cycloalkyl are the same as defined

15  earlier.

The term ““Heteroarylalkyl” refers to heteroaryl group linked through alkyl
portion, wherein the alkyl having 1 to 6 carbon atoms and heteroaryl are the same as

defined earlier.

The term ““Heterocyclylalkyl” refers to heterocyclyl group linked through alkyl
20  portion, wherein the alkyl having 1 to 6 carbon atoms and heterocyclyl are the same as

defined earlier.
The term “amino” refers to —NH,
The term ““acyl” refers to —C(=0O)R4 wherein Ry is the same as defined earlier.
The term ““thioacyl” refers to —C(=S)R4 wherein Ry is the same as defined above;
25 The term “*halogen” refers to fluorine, chlorine, bromine or iodine;

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

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



The term "cuyloxy" denotes the group 0-aryl wherein aryl is the same as defined above. 5The term
"heteroaryl,” unless otherwise specified, refers to an aromatic ring structure containing 5 or 6 ring
atoms or a bicyclic or tricyclic aromatic group having from 8 to 10 ring atoms, with one or more
heteroatom(s) independently selected from N, O or S optionally substituted with 1 to 4 substituent(s)
selected from halogen (e.g., F, Cl, Br, 1), hydroxy, alkyl, alkenyl, alkynyl, cycloalkyl, acyl, carboxy, aryl,
alkoxy, aralkyl, cyano, 10 nitro, heterocyclyl, heteroaryl, -NR}R", CH=NOH, -(CH2)C(=0)R" {wherein w
is an integer from 0-4 and R" is hydrogen, hydroxy; &R}, NR}R", -NHOR. or -NHOH}, - C(=0)NR}R"
-NHC(=0)NR}R", -S0.124", -0-C(= O)NR}R" -0- % ?12} or -0-C(=0)012} (wherein m,124",12} and R"
are as defined earlier SR D RHESHS IRy TC IS PO RLisHiSS )t ﬁéet‘é%éﬁyﬁf?lcﬂéféﬁﬁ?ﬁaarkyl or
heterocyclylalkdyatimless mﬂimlnsetérﬁiedmcstralm@dﬂaﬁfetbtedctblﬁmglohnmhtelsu&nhﬁuaemasechttached to a

ring atom, .., ﬁfb’i?&l‘eom‘?é?sr%E%s@sH%‘é‘lf'&Q rﬁ’@ﬁé’é@&ﬁ%?& clyge.gxazolyl,

imidazolyl, pyrronI 1,2,3-triazolyl, 124tr|azol tetrazo énazol l, oxadlazo\z{ benzoimidazolyl,

thiadiazolyl, pyhb‘i’ffi}iyp%?ﬁ’ﬁﬁzﬂﬁ)‘if‘rb%}m@fﬁwlﬁili)é?ﬁ?ﬁ“tﬁ?eﬁ?}lﬂ%&rfaf?w Rrfain{refirAag,
benzofuranyl, irdelyl, WenztiPazioncl@ogphiazdigayt, MﬁmmzﬂWanmWﬂx@aﬂmms quinazonyl,
carbazolyl phegpth@mp(yﬁ @(her\1 1zslrlpl(!bben Qlléa}gol I % benzoxaz ec‘f"e@d ttr}]e lik The term
"heterocyclyl," unless otherwise speC| cfp efers to a non-aromatic Mo ocyclic or |cycf/c cycloalkyl
group having SREECBEEHISRATEREIA TS ARBEFBN DS Y ANPGCARE eEplatedmoyréte?oatoms

selected from GhoBepiiibhi, aBIhAPLOMRIN W RiZRNANRAESRSQF fisedhatatnaidiiawag 5-6 ring members
and/or optionaIIS){r are substltuled wherejn the sul Stil tHentglare selected fro (z)aflol%en (e.qg., F, Cl, Br, I),

hydroxy, alkyl, & LGSR O SRV ShtBAaly “k?s]t"ﬁﬁedr%rp AIGfkSxy, alkaryl, cyano, nitro,
oxo, carbdXy, dpnbnlalﬁy substltuted heterocyclyl, optionally substituted heterocyclylalkyl optionally
substituted heteroaryl, -0-C(=0)122i, -0-C(=0)0RX, -C(=0)NRZ2iRrc, SOmRVvi, - 30 0-C(=0)NRXRIrc,
“NHC(=0)NRXRrc, -NFOAP e iis! ATERIRyICHRAIRSA RSt RVMIEHHRTE CRHSO2RX or
SO2NHRX (whetéihuaydui aRHastat FEE. afeeas ddefineniie astiet}oxiu anidirferrteiesacyaty| can

optionally includ, tngs J&%‘é&“@ﬂ?ﬁﬁs F %01 é uﬁﬁ%Pé?nPRlﬂgéhQEﬁh g §t¥§é§§@ﬁ§@ﬂb@8 mono-, bi-

or tricyclic. Carbonyl or sulfonyl group can replace carbon atom(s) of eterocyc l. Unless otherW|se
constrained by TH¥ BrefihitioR othecsnbstittiionts dreoethtNsucto the mRguats e e! @%?b‘bﬂ“ér heteroatom

in the r|ng1_Alsqppr&eﬁanfﬁgzMl&@ﬁﬁﬁﬂ@lpﬁd@%ﬁh&@@éﬁaﬁh@al toerheteresyepdagdoptionally 5 may
contain one or more ol f|n| bondgst% Ies of heteroc y groups include
aving € e OppOSItE S ereo emlstry atany gl n-c nter or mixtures thereof

are envisioned.

The term ““pharmaceutically acceptable salts” forming part of this invention

includes the salts of carboxylic acid moiety, which may be prepared by reacting the

20  compound with appropriate base to provide corresponding base addition salts. Examples
of such bases are alkali metal hydroxide including potassium hydroxide, sodium
hydroxide and lithium hydroxide; alkaline earth metal hydroxides such as magnesium
hydroxide and calcium hydroxide. Further the salts of organic bases such as lysine,
arginine, guanidine, ethanolamine, choline and the like; inorganic bases e.g., ammonium

25  or substituted ammonium salts are also included. Wherever appropriate, compounds of
the present invention may also form the acid addition salts by treating the said compounds
with pharmaceutically acceptable organic and inorganic acids, e.g., hydrohalides such as
hydrochloride, hydrobromide, hydroiodide; other mineral acids and their corresponding
salts such as sulphate, nitrate, phosphate etc.; and alkyl and mono-arylsulphonates such as

30  ethane sulphonate, toluene sulphonate and benzene sulphonate; and other organic acids

and their corresponding salts such as acetate, tartarate, maleate, succinate, citrate etc.



benzotriazinone, isoindoledione, pyrimidinedione, aza-spiro[4.5]decanedione, benzooxazinedione,
imidazolidinedione, phthalazinone,oxazolidinyl, tetrahydrofuranyl, dihydrofuranyl, benzoxazinyl,
benzthiazinyl, imidazolyl, benzimidazolyl, tetrazolyl, carbaxolyl, indolyl, phenoxazinyl, phenothiazinyl,
dihydropyridinyl, dihydroisoxazolyl, 10dihydrobenzofuryl, azabicyclohexyl, thiazolidinyl, dihydroindolyl,
pyridinyl, isoindole 1,3-dione, piperidinyl, tetrahydropyranyl, piperazinyl, 3H-imidazo[4,5-b]pyridine,
isoquinolinyl, 1H-pyrrolo[2,3-b]pyridine or piperazinyl and the like. The term "cycloalkylalkyl" refers to
cycloalkyl group linked through alkyl portion,  whePéin the alkyl having 1 to 6 carbon atoms and
cycloalkyl are the same as defined 15earlier. The term "Heteroar-ylalkyl" refers to heteroaryl group

linked through alkyl pOPESAI {OREP&iH TR & Uk NHQMRE 148 LA SR EbIME AR RXEF8Ary! are the same
as defined earligpperties Jikb $eoiutiate tocyichskatkyle refiersito tiptientuny cylthr pupdirekegdhikrough alkyl
20 portion, wherein, the alkyl having 1 to 6 carbon atoms and heterocyclyl are the same as defined
earlier. The term "amino" refers to --NH2  The term "acy/ " refers to -C(=0)R4 wherein R4 is the
same as defined earligie Tha tpraribuaaicullyefesptioleCiRSHArvvhie ey Ridshe sameias defined

above; 25The term "halogen” refers tq,fluorine, chlorin omine or iadine; .. The term,"leaving
arou refets OB D R R D S aBnad bt S er e

synthetic conditisigarfaciselvachaingl e aripnpaisadarebifnssgprioétie gresderers- under defined

conditions. Exapigsnfrie st omuRssiatiid Ry areRpblifalasktanbalrasn {8yt xiks &1, Br, 1),
triflates, tosylate mesz!]ates 30alko>%,. thio Ikoxrg, or ﬁqdroxy radicals Eatgd (}he like. - 32 - The term
3 t Cheiit at

"protecting groﬁ)fglsy'mroer e saflg ﬁ%(?f‘ecﬁes ) Félvtg alflrtehgéﬁ%??opl oésé:tll(())sﬁrST a molecule
intended to be left unaffegted-during chemicalmogiicaian.ehsue hmalesuliobnlsssetnerwise

specified, Protecting groups may be used on groups, such as hydroxy, amino, or carboxy. Examples of
protecting'§roufSs SHaREHIE FR55 9 d ETEER A ATSEE. eseNn oS I BYRESHVERSFBUMS in Organic
Synthesis', 2 £d., John Wiey.and Sons NEW Otk ruiat s egrporied. grein fy reference.
The species of the car onflc prBtectlng groups, amino protecting groups or hydroxy protecting groups
employed are riggiEpriehiseay-fomg eiditvedddlevetissat mpiatiadyiigiensidgracs Sepiatiorconditions of
subsequent reagtianpsyardsaggee removed without disrupting the remainder of the

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

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

Examples of inflammatory conditions and autoimmune disorders in which the
compounds of the invention have potentially beneficial effects in treatment methods may
include, but are not limited to diseases of the respiratory tract such as asthma (including

20  allergen-induced asthmatic reactions), cystic fibrosis, bronchitis (including chronic
bronchitis), chronic obstructive pulmonary disease (COPD), adult respiratory distress
syndrome (ARDS), chronic pulmonary inflammation, rhinitis and upper respiratory tract
inflammatory disorders (URID), ventilator induced lung injury, silicosis, pulmonary
sarcoidosis, idiopathic pulmonary fibrosis, bronchopulmonary dysplasia, arthritis, e.g.,

25  rheumatoid arthritis, osteoarthritis, infectious arthritis, psoriatic arthritis, traumatic
arthritis, rubella arthritis, Reiter’s syndrome, gouty arthritis and prosthetic joint failure,
gout, acute synovitis, spondylitis and non-articular inflammatory conditions, €.g.,
herniated/ruptured/prolapsed intervertebral disk syndrome, bursitis, tendonitis,
tenosynovitic, fibromyalgic syndrome and other inflammatory conditions associated with

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

gastrointestinal tract, e.g., ulcerative colitis, diverticulitis, Crohn’s disease, inflammatory



10molecule. Compounds described herein can contain one or more asymmetric carbon atoms and
thus occur as diastereomers. These compounds can also exist as conformers/rotamers. All such
isomeric forms of these compounds are included herein. Each stereogenic carbon may be of the R or
S configuration. Although the specific compounds exemplified in this 15application may be depicted in
a particular stereochemical configuration, compounds having either the opposite stereochemistry at
any given chiral center or mixtures thereof are envisioned. The term "pharmaceutically acceptable
salts" forming part of this invention includes the safts‘f carboxylic acid moiety, which may be prepared
by reacting the 20 compound with appropriate base to provide corresponding base addition salts.

Examples of st BALEessie Hiiabic vl mremaah ity Sotie o dr XS MY™ hydroxide
and lithium hydegxideraaikalisdeeatthmmetabhydnoxidessuphths magnesinreieyplraxidgeiing calcium

hydroxide. Furthgrthe salis of B%QEBQ?ﬁ%erﬁe%ﬁéié!%i}{%?%eﬁ[@iix{}i%m%%%ﬂﬁe Gfrpolamine,

choline and the like; inorganic bases e.g., ammonium 25or substituted ammonium salts are also
included. WhereR/eR- 5518l iEe Hitn QUMdsSImAEh prissenPGEARtT TharhIeev s #he acid addition
salts by treatingihiesaidetoapipguads mitltipbarmakeuiicaiy abeep s qnrganidaacingorganic acids,
e.g., hydrohalides sucga}? r}]ydlzo hlorid qurobro. ide, h qlroiodide'lot er mineral.acids 1and their
coresponding S e o A e R S e otes
such as 30ethdifengulistipalegensiaboie diahsHemitecatibarseaedsetprioneenamadbtisetivrganic acids

and their correspanding.saiisisychpaidcaialgads/taralgaialealaishcsinaientikatedtc. -33-  The

salt forms differ from Ihe compound described herein n ceriain,phvsical properts syeh as solubilty,
but the salts aré°othemwise equwa?eh(f RIS pUrposg of thrSiveition. The'tern) %armaceutically

acceptablélsolvaitetioneferssio golvateswittovatercl sndhydratbsgyr dophamdogetiotilaadceptable

solvents, for e . %&@@%ﬂﬂgbﬁéﬁ%%@ﬂ&@%ﬂ Uﬁ%ni%iﬁ@,_ mﬁ{ﬁ%ﬁ&ﬁhﬁ%ﬂ&gmpasse_d within
the scope of the disclosure. Furthermore, some of the crystalline forms for compounds described

herein may exiStS8 BONMBIBHE B ALY 8RN B RTEAGEP I e qtEd 1T HE SEEREcEF the

disclosure. syndrome (AIDS), malaria, leprosy, leishmaniasis, Lyme disease, glomerulonephritis,
glomerulosclerosis, renal fibrosis, liver fibrosis, pancrealitis, hepatitis, endometriosis,

15  pain, e.g., that associated with inflammation and/or trauma, inflammatory diseases of the
skin, e.g., dermatitis, dermatosis, skin ulcers, psoriasis, eczema, systemic vasculitis,
vascular dementia, thrombosis, atherosclerosis, restenosis, reperfusion injury, plaque
calcification, myocarditis, aneurysm, stroke, pulmonary hypertension, left ventricular
remodeling and heart failure. It will be appreciated by those skilled in the art that

20  reference herein to treatment extends to prophylaxis as well as the treatment of established

conditions.

Compounds disclosed herein may be prepared, for example, by techniques well
known in the organic synthesis and familiar to a practitioner ordinarily skilled in art of this
invention. In addition, the processes described herein may enable the synthesis of the

25  compounds of the present invention. However, these may not be the only means by which
the compounds described in the invention may be synthesized. Further, the various
synthetic steps described herein may be performed in alternate sequences in order to

furnish the desired compounds.



The term "polymorphs" includes all crystalline form as well as amorphous forms 10for compounds
described herein and as such are included in the present invention. The phrase "pharmaceutically
acceptable carriers" is intended to include non-toxic, inert solid, semi-solid or liquid filler, diluent,
encapsulating material or formulation auxiliary of any type. The term "pharmaceutically
acceptable” means approved by regulatory agency of 15the federal or a state government or listed in
the U.S. Pharmacopoeia or other generally recognized pharmacopoeia for use in animals, and more
particularly in humans. Examples of inflammator?conditions and autoimmune disorders in which
the compounds of the invention have potenéigllel% tgleneficial effects in treatment methods may include,
but are not limited to diseases of the respiratory fract such as asthma (including 20allergen-induced
asthmatic reactions), cystic fibrosis, bronchitis (including chronic bronchitis), chronic obstructive
pulmonary disedse QOPHD), achglt respiratory distresg syndrome,¢ARDS), chroni¢ipul onary
inflammation, rhiniti uppet r%sgi’z&wy tract inflam ry dis LRID), vent orfhduced
lung injury, silicosis, pOtmonary Sar ' 8§is, idiopgthic pedmonary fi Is, oronchopdimoary
dysplasia, arthritisseengs ) 25rheumatoid arthritis, osteeakthritis, infec?ipolrjmsulaa{;thritis, ps@ iQHc arthritis,
traumatic arthritis, rubella arthritis, Reiter's syndrome, gouty arthritis and prosthetic jojnt fajlure, gout,
acute synovitis, spondylitis and non-articular inflammatory conditions, e.g.,
herniated/ruptured/prolapsed intervertebral disk syndrome, bursitis, tendonitis; tenosynovitic,
fibromyalgic syndrome and other inflaramatory conditions asspciated with 30jjgamentous sprain and
regional musculoskeleta in, gpflamm ' i ;ﬁstinallt ctoe.q., ulcerative
colitis, diverticulitis, Crohn’ 'Oggsg, infla ory <34—bewel gisgases, ifritabl weﬁf syndrome
and gastritis, multiple sclefosis, systemic I{pus erythematosus, §clerdtierma, autbimrifine
exocrinopathy, autoimmusie encephalo itis, di ' [ IPletastasis, cancer
including carcinoma of trreusréiast, colorrorestum, lung, kidney, @vakymstomach, wiers, pancreas, liver,
oral, laryngeal and 5prostate, melanoma, acute and chronic leukemia, periodontal disease,
neurodegenerative

»
Gl

Compounds of Formulae VIlla and VIIIb can be prepared by following, for
example, synthetic routes as depicted in Scheme 1. Thus, a compound of Formula II can be
5  converted to a compound of Formula III (wherein P, is a silyl protecting group for
example, tert-butyldimethyl
silane, tert-butyldiphenylsilane or triisopropylsilane), which can then be converted to a
compound of Formula IV (wherein P; is defined as above, R’ and R together form an
acetal protecting group, for example, isopropylidene or cyclohexylidene acetal). The
10 compound of Formula IV can be oxidized to form a compound of Formula V. The
compound of Formula V can then be converted to a compound of Formula VI (wherein E
is an alkyl group such as methyl, ethyl and the like), which can then be hydrogenated to
form compounds of Formulae VIla and VIIb. Compounds of Formulae VIla and VIIb can

be reduced to form compounds of Formulae VIIla and VIIIb.

15 Silylation of a compound of Formula II to form a compound of Formula III can be
carried out with silylating reagents such as, for example, tert-butyldimethylchlorosilane,
triphenylchlorosilane, t-butyldiphenylchlorosilane in presence of a base, for example,
imidazole or triethylamine in an organic solvent for example, dimethyl formamide,

dimethylsulphoxide or acetonitrile.

20 Acetonation of a compound of Formula III to form a compound of Formula IV can

be carried out with excess acetone as a solvent, in the presence of a mild acid catalyst, for



disease, Alzheimer's disease, Parkinson's disease, epilepsy, muscle degeneration, inguinal hernia,
retinal degeneration, diabetic retinopathy, macular degeneration, inguinal hernia, retinal degeneration,
diabetic retinopathy, macular degeneration, ocular inflammation, bone resorption diseases,
osteoporosis, osteopetrosis, graft vs. host reaction, allograft 10rejections, sepsis, endotoxemia, toxic
shock syndrome, tuberculosis, usual interstitial and cryptogenic organizing pneumonia, bacterial
meningitis, systemic cachexia, cachexia secondary to infection or malignancy, cachexia secondary to
acquired immune deficiency syndrome (AIDS), mata®a, leprosy, leishmaniasis, Lyme disease,
glomerulonephritis, gilomerulosclerosis renal fibrosis, liver fibrosis, pancrealitis, hepatitis,

endometriosis, TR, B0 IS QRRY GRSHRIRIS AHLATRARSA IR AT AN it A atory diseases of
the skin, e.g., déimakitimdderatiatosis; skithesgens; psdriasishetzeniarisydteric VEsoulitisy, vascular

dementia, thromRagls, ARSI ASAEIQH Rl BRIEN HEdRBEIPUSIAR: NI UY pRIAALE FalFICAIOR, myocardits,

aneurysm, stroke, pulmonary hypertension, left ventricular remodeling and heart failure. It will be
appreciated by e RBEAIBH RIS A9 at e AT REE PRIFIF BN Edtment extends to prophylaxis as
well as the 5Ireatmentﬂ];eestablisg(?gf%ondi 'gw.can b eCor.r&pZ%Hrt](g? disclosed h%rgﬁ c@aXl?P% prepared, for

example, by techniques well’known in the organic sy(r)l esis and ramifiarto a practlﬂloner ordinarily

skilled in art of fhisiawelsion uinaduitiorrxideiprdEossty ladsbatdeland wirlyhadyosdabte the synthesis of

the 25 compoupdg pikihe Rigset iRueniof.cHaweveminsse masnaltdsithe ealyepeapsdy which the
compounds de§cribed iﬁ'l the inention .aéébe ?Q’[}t esized. FUt[ther the varigus synthetic steps

described herel" RS BE PROHABE AR SR B SR95UVELr 1 RIATRIS the desired compounds.

Scheme-l  Codnhdernustidre omiiaec VAllemadveli] theapniyepré pareuntola follomihg ofatiexample,
synthetic rutes,35.GRPIIRAFFRGNEME ih, FiUe M SOaRAMRShRIGRIU A GBADEith an
oxidizing agent, such as Dess-Martin reagent, pyridinium chlorochromate (PCC) or
pyridinium dichromate (PDC). Oxidation of the compound of Formula IV to form a
compound of Formula V can also be carried out catalytically using, for example, 2,2,6,6,-
tetramethylpiperidine N-oxyl (TEMPO) and the 4-substituted derivatives thereof,

15  including for example, 4-methoxy-TEMPO, 4-ethoxy-TEMPO, 4-acetoxy-TEMPO, 4-
acetamino-TEMPO, 4-hydroxy-TEMPO, 4-benzoyloxy-TEMPO, 4-amino -TEMPO, N,N-
dimethylamino-TEMPO, or 4-oxo-TEMPO as a catalyst, in the presence of a co-catalyst,
for example, potassium bromide or sodium bromide, with an oxidant, for example, sodium
hypochlorite, potassium hypochlorite, calcium hypochlorite, sodium hypobromite or

20  potassium hypobromite in a solvent, for example, methylene chloride, chloroform, ethyl
acetate, butyl acetate, acetonitrile, tetrahydrofuran, toluene, acetone, diethyl ether, methyl

tert-butyl ether, pentane, hexane or mixtures of such solvents.

The compound of Formula V can be converted to a compound of Formula VI, for

example, via a Horner-Wadsworth-Emmons reaction, thus a compound of Formula V can
25  be reacted with phosphonate carbanions (produced in situ by treating

trimethylphosphonoacetate or triethylphosphonoacetate with a base, for example, sodium

hydride, potassium hydride, potassium tert-butoxide, sodium tert-butoxide, potassium

carbonate, triethylamine in an organic solvent, for example, tetrahydrofuran or

dimethoxyethane to give a compound of Formula VI. Alternately, the Wittig reaction can
30  be carried out using the preformed Wittig reagent such as (carboethoxymethylene)-

triphenylphosphorane.



5converted to a compound of Formula 11l (wherein Pl is a silyl protecting group for example,
tert-butyldimethyl silane, tert-butyldiphenylsilane or triisopropylsilane), which can then be converted to
a compound of Formula IV (wherein Pl is defined as above, R' and R" together form an acetal
protecting group, for example, isopropylidene or cyclohexylidene acetal). The 10 compound of
Formula IV can be oxidized to form a compound of Formula V. The compound of Formula V can then
be converted to a compound of Formula VI (wherein E is an alkyl group such as methyl, ethyl and the
like), which can then be hydrogenated to form compbtmds of Formulae Vila and VIIb. Compounds of
Formulae Vila and VIIb can be reduced to form compounds of Formulae Villa and VIIIb 15Silylation of
a compound of Formd&PES ¥ & dSHpRUig o Feammiha hiedarrye BaPHAY SUE W &fylating reagents
such as, for exaftiplendi&iitbety loinmetieiehlio poBHdine, ¢nphdoylchioresiianéhydoetyidiphenylchlorosilane
in presence of AN RAMBIEHFICAEAIE Of LI BFOIARIT BRALGRRESOMRD ohgxample,
dimethyl formamide, dimethylsulphoxide or acetonitrile. - 36 - example, anhydrous copper (ll) sulphate
and camphors&bﬁt‘)’ﬁ%eéﬁlﬁlea‘??ﬁydrous zinc chlorlde and small amount of phosphoric acid, or
anhydrous %errlc chIOﬁtde Altern il [ran tonation with dlmed%o ypropane in the
presence of acid cata /StS suéfﬂ gg%éﬁ? oltenesul odn%:ﬁam 15 Ehrll%egm or momntmo Io)%nlte K. 5The
compound of FB‘PmIH‘I]a WHkaand & bbicizel nessoren & @mﬁm@g@ﬁﬁ@rm@mm fshexample, by using
Swem oxidatioaltmm@mmmm%ang@xayﬂoapmga aEaraniparidainolstiospsuccinmide
and Dlmethylsulﬁ)h#g ? 1presenc baSFI fo Lxa Rlle trletﬂ mine, diisopr ;@e){lethyflamlne ina
solvent, for exaMpie gienSrBHBIane BISURE %\I%eht atvey, %’omman R TR0’ IV can be
oxidized 10 to a)@omlpotﬂttdlwﬂlﬁﬁmkaéﬂlmtf@r exdiphpte; dichloromethane or chloroform with an
oxidizing agent, such as Dess-Martin reagent, pyridinium chlorocluomate (PCC) or pyridinium
dichromate (PDC). Oxidation of the compoun B8imula IV to form a compound of Formula V can
also be carried oug catalytlcally using, for example 2,2,6 6,- tetramethylpiperidine N- oxyI (TEMPO) and
the 4-substituted dex theﬁad‘f 1 I

hypochlorlte potassiumnmmpchlonte caIuﬁmnnMgochlorlte sgmumlhypobromlfte &, 2Q.pptassium
hypobromite in a solvent, for example, methylene chloride, chloroform, ethyl acetate butyl acetate,

acetonitrile, tetrahydrofuran, toluene, acetone, diethyl ether, methyl tert-butyl et \er }eemtane hexane

or mixtures of such solvents The compound of Formula V can be converte t@rraloumpound of
Formula VI, for exart la a Horner- Wads,yv_gth -Emmons reaction, thus a corqpound of Formula V
o} hal-Q
R,-B(OH), o
Formula XV
Formula XVII
Formula XVI Formula XV
R H
R—Q Ri—Q —Q
s H
COOH COOH
RZ
10 Formula XVII Formula XIX Formula XX

Compounds of Formula XX can be prepared, for example, by following synthetic
routes as depicted in Scheme II. Thus, a compound of Formula VIIla (wherein P;, R* and

R’’ are same as defined earlier), can react with a compound of Formula IX (wherein R, is



25be reacted with phosphonate carbanions (produced in situ by treating trimethylphosphonoacetate or
triethylphosphonoacetate with a base, for example, sodium hydride, potassium hydride, potassium
tert-butoxide, sodium tert-butoxide, potassium carbonate, triethylamine in an organic solvent, for
example, tetrahydrofuran or dimethoxyethane to give a compound of Formula VI. Alternately, the
Wittig reaction can 30 be carried out using the preformed Wittig reagent such as
(carboethoxymethylene)- triphenylphosphorane. - 37 - Hydrogenation of a compound of Formula VI to
form compounds of Formulae Vila and VIlb can be-c#rried with palladium on carbon in presence of
hydrogen, in a suitable solvent, for example, methanol, ethanol, propanol, tetrahydrofuran, ethyl

acetate or mixtfiPe<  THERLLT BRI BRI \oilL RBOVICL AATBE PtiudBe to give
compounds of Fenpuulad il lEoamd AX Hanithie gr dgeneetohacr éoucingragemt] 66 F exauwtapkd, lithium
aluminium hyd%‘?cﬂiﬁﬂiU@d&&ﬁ%ﬁ‘éé!nbg?_@_Q%%H{B;Su%gé%%%mfﬁﬁyqfﬂél%o}ﬁka%%c%?ﬁ@%ﬁa%ﬁ” additive,

for example, lithium chloride or aluminium chloride, in an organic solvent, for example, tetrahydrofuran,
diethylether or BgRATIONSEHERFEMPOUndoS KBRS U (EBFFAIN R o ce R A fehavdar f5Y Bxample, by
following syntheticRiaitesmas\eapitiad inab chamedmgdiug, o Eampia 1y o rossmpauidler (wherein PI, R'

and R" are same as d egquieré an react with coOmpoY cg&)‘ %rmul IX (wherein R2 is - 38 -
.. rmula can ﬁl’l react with'a com\;)oun [¢) rmug WNHEre Ila&] l,i_ ame as
an N-containing heterocyclyl or heteroaryl) to give a compound of Formula X. The compound of

Formula X can dshdedgerieptotesticr e rotid cirripeiand bivbisihsanahen WhivHregeoatriion can give a
compounds of kerMamdudder Fompeuxtof Fierauuigoshien Feastiarxwitha eagepeund of Formula XIlI

(wherein Q is same as .deflngd earlier, hal is Clﬁ%égg\hﬁn%%g Q%Q%Q ca %{%rlér@ g con ound of

eprotection to tor com or .
Formula XIV. compoundooIPIgormlrj?él1 IV can'thén react wi a compoun rmula XV (wherein

Rl is samé s defiorataaariipe)nd 66 HoraweibouR obmpenndlal XuthwhidHXamtben be hydrogenated to

form a compougd pf.GRaiAM L DR fRPerRgah karmula XVII can undergo deprotection to form a
compound of Formula XVIII which can then be oxidatively cleaved 10 to form a compound of Formula

XIX. The compound dfte acmtita X X coaphendlefdorpdied e farhn acoppelstd afbudriita XX.
give a compound of Formula X can be carried out using triphenylphosphine or
tributylphosphine and diethyl azodicarboxylate, diisoproyl azodicarboxylate or 1,1°-

15  azodicarbonyldipiperidine in an organic solvent, for example, tetrahydrofuran,

dimethylformamide or toluene.

The compound of Formula X can be deprotected to form a compound of Formula
XI with deprotecting agents, for example, tetrabutylammonium fluoride or potassium
fluoride in an organic solvent, for example, tetrahydrofuran, dimethylformamide, diethyl
20  ether or dioxane, optionally in the presence of crown ethers such as, for example, 18-
crown-6. The oxidation of a compound of Formula XI to give a compound of Formula
XI1I can be carried out similarly as that of conversion of a compound of Formula I'V to

form a compound of Formula V.

The compound of Formula XII can be converted to a compound of Formula XIV

25 by reacting with a compound of Formula XIIT (Wittig reagent, i.e., an ylide, prepared by
reacting a phosphonium salt, in turn prepared from triphenylphophine and alkyl halide, in
a solvent for example, tetrahydrofuran, dimethyl sulphoxide or diethyl ether, with a strong

base, for example, n-butyllithium, sodium hydride or potassium tert-butoxide).

The reaction of a compound of Formula XIV with a compound of Formula XV can
30  be carried out in the presence of a metal catalyst, for example,

tetrakis(triphenylphosphine) palladium (0), tetrakis(tricyclohexylphosphine) palladium (0),



The reaction of a compound of Formula Villa with a compound of Formula IX to give a compound of
Formula X can be carried out using triphenylphosphine or tributylphosphine and diethyl
azodicarboxylate, diisoproyl azodicarboxylate or 1,1'- 15azodicarbonyldipiperidine in an organic
solvent, for example, tetrahydroftuun, dimethylformamide or toluene. The compound of Formula X can
be deprotected to form a compound of Formula XI with deprotecting agents, for example,
tetrabutylammonium fluoride or potassium fluoride in an organic solvent, for example, tetrahydrofuran,
dimethylformamide, diethyl 20ether or dioxane, optidfially in the presence of crown ethers such as, for
example, 18- crown-6. The oxidation of a compound of Formula Xl to give a.compound of Formula XIlI

can be carried USRI SLY RS ERRRa Ao BIY eompuling RS RIS RIPA R 8 mpound of
Formula V. Thercbmpesnceof Ebaseula okdnogln, betcoivectebbtoata @orypou ndtehkermula X1V 25 by

reacting with a GOmROLAGAT FEPUDN K 1L LA HEARR M B R R RRARGSL by reacting a
phosphonium salt, in turn preg.ared rom triphenylphophine and alkyl ha

: ide, in a solvent for example,
tetrahydroftuuntCHARSHNEn) bigierh§ihether, with a strong base, for example, n-butyllithium,

sodium hydyide or pojgesim e MIOXIde) g of rTRELSACTION LA, ComPOUAT GiEarmula XIV with a
compound of Formula an e carried out in the presence of a metal catalyst, for example,

tetrakis(triphenyAbHospRined pediadisimilo]y astearisaivyeforrerpprisspHinangaiddium (0), - 39 -
tetrakis(tri-tert-bupyiphesRitinghRalladitmdP) ap palladium acetate and triphenylphosph ne in the
presence of a base for example, potassium carbonate or cesium carbonate, in an organic solvent, for

example, tqu_ene, dimfsthydrspdphdxidernditcthiifoxmandigheg tteted iy tnofiur aompliordné or diethyl ether.
SHydrogenatio of 316 RROWIR PLERURUIRiX YR RHE & FRIRAKAL L5 ERrDNEs), for

10  example, acetonitrile, water, tetrahydrofuran or mixture(s) thereof.

Conversion of a compound of Formula XVIII to form a compound of Formula XIX
can be carried out by diol cleavage in presence of, for example, sodium metaperiodate,
lead tetraacetate, pyridinium chlorochromate or manganese dioxide, in co-solvents, for
example, tert-butanol-water, methanol-tetrahydrofuran or tert-butanol-tetrahydrofuran,

15  followed by oxidation with, for example, potassium permangnate or with a mixture of

sodium dihydrogen phosphate, sodium chlorite and hydrogen peroxide.

The compound of Formula XIX can be deformylated to form a compound of
Formula XX in presence of a base for example, potassium carbonate, sodium carbonate or

triethylamine in a solvent, for example, methanol, tetrahydrofuran or mixture(s) thereof.



XVII can be carried out similarly as conversion of a compound of Formula VI to compounds of
Formulae Vita and VIIb. The compound of Formula XVII can be deprotected to form a compound of
Formula XVIII with perchloric acid, acetic acid or hydrochloric acid in solvent(s), for 10example,
acetonitrile, water, tetrahydrofuran or mixture(s) thereof Conversion of a compound of Formula XVIII to
form a compound of Formula XIX can be carried out by diol cleavage in presence of, for example,
sodium metaperiodate, lead tetraacetate, pyridinium chlorocluomate or manganese dioxide, in
co-solvents, for example, tert-butanol-water, metharf@l=tetrahydrofuran or tert-butanol-tetrahydrofuran,
15 followed by oxidation with, for example, potassigrp E]eflrlpangnate or with a mixture of sodium
dihydrogen phosphate, sodium chlorite and hydrogé:nepgroxide. The compound of Formula XIX can
be deformylated to form a compound of Formula )OC in presence of a base for example, potassium
carbonate, sodium carbogate or triethylamine in.g'Solvent, for examplg, methanol, tetrahydrofuran or
mixture(s) thereof - 40 - Jl Q6I=empou ds of Formula XXVI can he prepared by following
synthetic routes, for exdmpl d

S depi(rtnédabnu Scheme 1. Flus,_a-cemp u
with a compound of Formuté XXPRwherein Q is sante aSatefined earlier a
compound of Formula XXtlAwherein R2 is an N-containing heterocyclyl oryheteroaryl), which can
further be hydrogenated tgfemwa compound of FGrmula XXIII. The confidound of Formula XXIII can be
deprotected to form a compound of Formula XXIVP"WRIH can then be oxidatively cleaved to give a
compound of Formula XXV. The compound of Formula XXV can then be deformylated to form a
compound of 10 Formula XXVI. The reaction of a compound of Formulg, XII with a compound of
Formula XXI to form a compglnd of Formula XXll/¢an be carried out sinfilarly as conversion of a
compound of Formula XII to a cgmpound of Formula,¥#we Hydrogenation of @8 compound of Formula
XXII to give a compound oftFormila XXIII can be cafried oj#-15-tnredensi itions as that of
conversion of a compound of Formula VI to compouhds of Formulae Vlila @nd WHb. Deprotection of
a compound of Formula XXIl] 1o give a compoundRo Formula XXIV can be carried out similarly as
conversion of a compound of Egemula XVII to a compound of Formula XVII1. The oxidative cleavage of
a compound of Formula XXIV to Formula Xxv Formula XXIV

Compounds of Formula XXVI can be prepared by following synthetic routes, for

example, as depicted in Scheme III. Thus, a compound of Formula XII can react with a
compound of Formula XXI (wherein Q is same as defined earlier and Ar is phenyl) to

5  form a compound of Formula XXII (wherein R; is an N-containing heterocyclyl or
heteroaryl), which can further be hydrogenated to form a compound of Formula XXIII.
The compound of Formula XXIII can be deprotected to form a compound of Formula
XXIV, which can then be oxidatively cleaved to give a compound of Formula XXV. The
compound of Formula XXV can then be deformylated to form a compound of

10 Formula XXVI.

The reaction of a compound of Formula XII with a compound of Formula XXI to
form a compound of Formula XXII can be carried out similarly as conversion of a
compound of Formula XII to a compound of Formula XIV. Hydrogenation of a
compound of Formula XXII to give a compound of Formula XXIII can be carried out
15  under similar conditions as that of conversion of a compound of Formula VI to

compounds of Formulae VIla and VIIb.

Deprotection of a compound of Formula XXIII to give a compound of Formula
XXIV can be carried out similarly as conversion of a compound of Formula XVII to a

compound of Formula XVIII. The oxidative cleavage of a compound of Formula XXIV to



-41 - form a compound of Formula XXV can be carried out under similar condition as that of
conversion of a compound of Formula XVIII to a compound of Formula XIX. Deformylation of a
compound of Formula XXV to form a compound of Formula XXVI can be carried out similarly as
conversion of a compound of Formula XIX to give a 5 compound of Formula XX. Scheme-IV

R2R2R2 Formula XXXIIIFormula XXXIVFormula XXXV Compounds of Formula )OOCV can be
prepared by, for example, following synthetic routes as depicted in Scheme IV. Thus, a compound of
Formula VIlIb (wherein PI, R' and R" are same as défined earlier), can react with a compound of
Formula IX 10 gwherein R2 is an N-containing heterocyclyl or heteroaryl to give a compound of
Formula XX V11 T e SSMRBTAQ drEBHAGA XA PE&H e Quprsiactsy i seriigndiibthd of Formula
XXVIII, which onvoxidation zamgivend @bimpound GilFerameapdXiXoflfrencdmiband of Formula XXIX on
reaction with a compound of Formula XllII can form a compound of Formula )OOC which can then react
with a compound of PEFHRIMIXPM & A FRBRIFNRPTS SarHle %Xéﬂﬁ@@%ﬁ@@t@%@ﬁ%ﬁwpound of
Formula =CI. TR& ¢Deapou bshafduakiunadXxlcancthien e bydpganatediademategmpaund of

Formula X%Xllgggfgpug nthen u gg&go deprotection to form a compound of

Scheme-IV

R,-H
Formula IX

HO

Formula VIllb 2 R,
Formula XXVII Formula XXVIII Formula XXIX

hal-Q

>=PAr,
H

Formula Xl

Rl-B(OH)Z

Formula XXXIII Formula XXXIV

Formula XXXV

Compounds of Formula XXXV can be prepared by, for example, following

synthetic routes as depicted in Scheme [V. Thus, a compound of Formula VIIIb (wherein
Py, R> and R”’ are same as defined earlier), can react with a compound of Formula IX

10 (wherein R; is an N-containing heterocyclyl or heteroaryl to give a compound of Formula
XXVII. The compound of Formula XXVII can be deprotected to form a compound of
Formula XXVIII, which on oxidation can give a compound of Formula XXIX. The
compound of Formula XXIX on reaction with a compound of Formula XIII can form a
compound of Formula XXX which can then react with a compound of Formula XV

15  (wherein R is same as defined earlier) to form a compound of Formula XXXI. The
compound of Formula XXXI can then be hydrogenated to form a compound of

Formula XXXII which can then undergo deprotection to form a compound of



- 42 - Formula XXXIII. The compound of Formula XXXIII can be oxidatively cleaved to form a
compound of Formula VOCIV. The compound of Formula XXXIV can then be deformylated to form a
compound of Formula VOCV. The reaction of a compound of Formula VIIIb with a compound of
Formula IX to 5 give a compound of Formula XXVII can be carried out similarly as that of conversion of
a compound of Formula Villa to form a compound of Formula X. Deprotection of a compound of
Formula XXVII to give a compound of Formula XXVIII can be carried out similarly as that of
deprotection of a compound of Formula X to form a #dmpound of Formula XI. 100xidation of a
compound of Formula XXVIII tg give a compaqund of Formula XXIX can be carried out similarly as that

of conversion of S REAPEME: of FSHARATY 3553 SSmPOGHEPSPEYARAY ¢/eaved torfoteaction of a
compound of FormupauXbX Keithuda COXNNIOUNthof drappoutboXFdrtouie iKXX BOmpdundof Formula XXX can

be carried out Lagg)%§15@g[p{oqgggi§i9 Sdhat of rmcanrvession of a compound of Formula Xil to form a

compound of Formula XIV. Coupling of a compound of Formula XXX with a compound of Formula XV

to form a compound afhkasiatida ¥4Xbepoube aarsiathRUISIWaHY asgeveEieoreha crmpound of
Formula XI%/ to form a com Léglgoof F}gr)rwl)é%lbyydro %{}9909'] f/%f aag%rg}%qund of Forrpgla X_XXI to

1Ve mpou IT1C m conversion O
form a compou%d oaf(i?orpnu a can be carried ou S|m|}ar s conversion of a compound of

Formula VI to fermpesnrdsé liatrata-Ghtataie ot rcamgovndoffieredmpound of Formula XXXII can be
deprotected to form a compound qof Formula XXXIIl under similar.condition as that of conversion of a

compound of Formul SRR 98rPh e eBRBARG SF BBt XA gve 2 coppmyRthid t95BY5ge of a
compound of FEMYIlACKXDE Hatodd ot sirodarp asi Hataff 26pFaentintacVOGivd oanl befoamméd>out similarly as

conversion of %&%HQQEQQ@BE&’M%M%@O give a compound of Formula XIX. Deformylation of a
compound of Formula VOCIV to form a compound of Formula VOCV can be carried out under similar
condition &g that of conxedsion of acoapuad bd koMM XiXotgfoisompampotinshafiormula XX.
-43 -

XXIX can be carried out similarly as that of conversion of a compound of Formula IV to

form a compound of Formula V.

The reaction of a compound of Formula XXIX with a compound of Formula XIII
to form a compound of Formula XXX can be carried out under similar condition as that of

15  conversion of a compound of Formula XII to form a compound of Formula XIV.

Coupling of a compound of Formula XXX with a compound of Formula XV to
form a compound of Formula XXXI can be carried out similarly as conversion of a

compound of Formula XIV to form a compound of Formula XVI.

Hydrogenation of a compound of Formula XXXI to form a compound of Formula
20  XXXII can be carried out similarly as conversion of a compound of Formula VI to form
compound of Formulae VIla and VIIb. The compound of Formula XXXII can be
deprotected to form a compound of Formula XXXIII under similar condition as that of

conversion of a compound of Formula XVII to form a compound of Formula XVIII.

Oxidative cleavage of a compound of Formula XXXIII to form a compound of
25  Formula XXXIV can be carried out similarly as conversion of a compound of Formula

XVIII to give a compound of Formula XIX.

Deformylation of a compound of Formula XXXIV to form a compound of
Formula XXXV can be carried out under similar condition as that of conversion of a

compound of Formula XIX to form a compound of Formula XX.



Scheme-V R90 7,0 RRoFormula IX HO Formula XLIV Formula Xlll PArs hal-Q hal-Q m OR'7"
OR'R1-B(OH)2 FormulaXV

-43 -
Scheme-V
RO
RO RgO RyO ¢
. (0} o : " . e 1 OR'
R,0™ " OR' w 1 OR! R;,0 'OR "%
7 — = RO . o) / —_— L,
o b Yo or Y5' “or
HO o} OR R R,
9
Formula XXXVI Formula XXXVII Formula XXXVIII Formula XXXIX
RO
RO
; ‘OR" < R7O“‘\ i OR!
OE SEE
(6] HO OR
Formula XLII Formula XLII Formula XL
(e}
RO (e}

R.O 8 TN OR!
R,0 i OR' Formula IX R7o\“\‘ ' s:’ "'/OR"
\; OR R2>
HO Formula XLVII

Formula XLIV Formula XLV Formula XLVI
hal-Q
>=PAr,
H
Formula Xl
hal-Q
1 OR' R,-B(CH),
., Formula XV
"OR'
2 R,
Formula LI Formula L Formula XLIX Formula XLVIII

Ri—Q Ri—q H
wOCHO JOH
H H
& COOH ~—COOH
RZ R>
Formula LII Formula LIl

Compounds of Formula LIII can be prepared, for example, by following synthetic

routes as depicted in Scheme V. Thus, a compound of Formula XXXVI (wherein R7 and
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Rs together form a acetal protecting group, for example, isopropylidene acetal, R’ and R”
are same as described earlier) can be oxidized to form a compound of Formula XXXVII
which can then be converted to form a compound of Formula XXXVIII (wherein Ry is
alkyl or aryl). The compound of Formula XXXVIII can be hydrogenated to give a
compound of Formula XXXIX which can then be hydrolyzed to give a compound of
Formula XL. The compound of Formula XL can be oxidized to give a compound of
Formula XLI which can then be converted to form a compound of Formula XLII. The
compound of Formula XLII can be hydrogenated to form a compound of Formula XLIII
which can then be reduced to form a compound of Formula XLIV. The compound of
Formula XLIV can then be reacted with a compound of Formula IX (wherein R; is an N-
containing heterocyclyl or heteroaryl) to afford a compound of Formula XLV which can
then be deprotected to form a compound of Formula XLVI. The compound of Formula
XLVI can be oxidized to form a compound of Formula XLVII which can then react with a
compound of Formula XIII to form a compound of Formula XLVIII. The compound of
Formula XLVIII can then be reacted with a compound of Formula XV (wherein R is
same as defined earlier) to give a compound of Formula XLIX which can then be
hydrogenated to form a compound of Formula L. The compound of Formula L is
deprotected to form a compound of Formula LI which can then be oxidatively cleaved to
form a compound of Formula LII. The compound of Formula LII is then deformylated to

form a compound of Formula LIIL

Oxidation of a compound of Formula XXXVI to form a compound of
Formula XXXVII can be carried out under similar condition as that of oxidation of a
compound of Formula IV to form a compound of Formula V. The compound of
Formula XXXVII can be converted to a compound of Formula XXXVIII in presence of,
for example, acetic anhydride or benzoic anhydride in presence of base, such as for

example, pyridine, triethylamine or morpholine.

The compound of Formula XXXVIII can be hydrogenated to form a compound of
Formula XXXIX similarly as that of hydrogenation of a compound of Formula VI to give
compounds of Formulae VIla and VIIb. The hydrolysis of a compound of Formula
XXXIX to form a compound of Formula XL can be carried out with a base, for example,
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate or

sodium methoxide in the presence of a solvent, for example, methanol, ethanol or



Formula LIl - 44 - R8 together form a acetal protecting group, for example, isopropylidene acetal, R’
and R" are same as described earlier) can be oxidized to form a compound of Formula X_XXVII which
can then be converted to form a compound of Formula X_XXVIII (wherein R9 is alkyl or aryl). The
compound of Formula X_XXVIII can be hydrogenated to give a 5 compound of Formula X_XXIX which
can then be hydrolyzed to give a compound of Formula XL. The compound of Formula XL can be
oxidized to give a compound of Formula XLI which can then be converted to form a compound of
Formula XLII. The compound of Formula XLII can b&hydrogenated to form a compound of Formula
XLIII which can then be reduced to form a com‘gound of Formula XLIV. The compound of 10 Formula

XLIV can then BEYSRM8Y With S RRHILUHD B ED A 5 RS A TS RERS Ining heterocyclyl
or heteroaryl) to@affotd aldempatindsofid of e iXiol afhichnpannthefhFoeniéprdtedtec to form a
compound of Fpg%&(by}tomac@mpound of Formula XLVI can be oxidized to form a compound of
Formula XLVII which can then react with a compound of Formula XIII to form a compound of Formula

XLVIII. The compounddidSibosmidampoidl siamvithen bie reasiedvihseamipountuel Xommula XV
(wherein Ré is same as deaflnue%qme(faérléer .10 ggvgitﬁocomgguo go%fvgormu XLIX thcl} can then be

hydrogenated to orm aarlrgon%poun ormula L. he compounaS of Formula L is eprotected to form a
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in presengg of, gRfRkAXAMRIFAGEHC RINYGEIAR A REBEAH ANV A $26NHA 9TBase, such as for

example, pyridine, triethylamine or morpholine. The compound of Formula X_XXVIII can be

hydrogenated t&f8rfABPRBAD BB ROMHAZE XXX EnifanjeaL tR£CBPRYH GGERSEYA of a
compound of FEirTWkilatcogiyenad nfpounda OX FofimulaenyitanantPdtbuld e Wydndysisrdfda compound

of Formula 30 %ﬁ%ﬂﬁ%ﬁ&%ﬁ%ﬁhﬁt%?%E{%éi%‘%noéﬁoc%ﬁl%' KsR0RRITVTR CHEWIR A BAsE, for example,

sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate or sodium
methoxide in tHd pPEBBICE of a solvent, for example, methanol, ethanol or

15 Selective acetonide deprotection of a compound of Formula XLV to form a
compound of Formula XL VI can be carried out with perchloric acid in a solvent, for
example, tetrahydrofuran or diethyl ether or trifluoroacetic acid in dichloromethane.
Oxidation of a compound of Formula XLVI to form a compound of Formula XLVII can
be carried out with, for example, sodium metaperiodate, lead tetraacetate, pyridinium

20  chlorochromate or manganese dioxide in a solvent, for example, acetone, methanol,

ethanol or tert-butanol.

The reaction of a compound of Formula XLVII with a compound of Formula XIII

to form a compound of Formula XLVIII can be carried out similarly as that of conversion
of compound of Formula XII to form a compound of Formula XIV. Coupling of a

25  compound of Formula XLVIII with a compound of Formula XV to form a compound of
Formula XLIX can be carried out similarly as conversion of a compound of Formula XIV
to form a compound of Formula XVI. The compound of Formula XLIX can be
hydrogenated to form a compound of Formula L under similar condition as that of
conversion of compound of Formula VI to compound of Formulae VIIa and VIIb.

30  Deprotection of a compound of Formula L to give a compound of Formula LI can be
carried out under similar condition as that of conversion of a compound of Formula XVII

to form a compound of Formula XVIII.



-45 - isopropanol. The compound of Formula XL can be oxidized to form a compound of Formula XLI
similarly as that of conversion of a compound of Formula IV to form a compound of Formula V.
Conversion of a compound of Formula XLI to form a compound of Formula XLII 5can be carried out
under similar condition as that of conversion of a compound of Formula V to form a compound of
Formula VI. The compound of Formula XLII can be hydrogenated to form a compound of Formula
XLII similarly as that of conversion of compound of Formula VI to compounds of Formulae Vlla and
VIIb. The reduction of a compound of Formula XLIH1® form a compound of Formula XLIV can be
carried out 10 under similar. condition as that of reduction of compounds of Formulae Vlla and VIlib to
form compounds of FOPUIEBIYAIE AMEMB CPRRMLH I SHEAddHISTRG ST RSHAGA XLIV with a
compound of Fsmuilla IXI taddndeeripoiarig sfthorhcavilisrcalin benganieicb Otiorsiodd 2 Wils that of
conversion of & ¢ampQUR AL ReURHIARVIIadR forf aFRmALURT hERMIIA % RRAIRAH acetonide

deprotection of a compound of Formula XLV to form a compound of Formula XLVI can be carried out
with perchloric Q¢ Tmeeephforsraddhprdetatiakyarafivan a5rathsPRYREIOB Ol I etic acid in
dichloromeshang. Fopidatinmxab acearapapsia O Faimula XL VI to form a compound of Formula XL VII
can be carried out with, for example, sodium metaperiodate, lead tetraacetate, pyridinium 20
chlorocluomate or manganese dioxide in a solveH€8Véxample, acetone, methanol, ethanol or
tert-butanol. The reaction of 3 compound of Fogmula XLVII with a compound of Foormula Xl to
form a compourg-ef Formula XL\iIII\“\ gogarried%[gﬂy as tffarof conversion &f gempound of
Formula XII to fqg‘:%ﬁzmpound 8FFormila XIV. Colipling/of a 25 compogngt 6t For[ﬁ%I\a,}_XZ"Q?III with a
compound of FormulgZX¥ 4o forma cogound of Form \Iao>EﬁfIX can be carriéekout similarly 8%
conversion of a compeund of Formulg x|V to form a c pound of Form %VI. The compound of
Formula XLIX can be hydrogenated to form a compounid of Formula LFumeiér similar conditiot as that
of conversion of compound of Formula VI to compound of Formulae Vlla and Vlib. wggplaotection of

a compound of Formula L to give a compound of Formula LI can be carried out undef'sipilar condition
as that of conversion of a compound of Formula XVII to form a compound of Formula XVIII. - 46 -
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Compounds of Formula LXVI can be prepared, for example, by following
synthetic routes as depicted in Scheme VI. Thus, a compound of Formula XXXVII
10 (wherein R;, Rg, R” and R” are same as described earlier) can be converted to form a
compound of Formula LIV which can then be hydrogenated to form a compound of
Formula LV. The compound of Formula LV can be selectively deprotected to form a
compound of Formula LVI which on oxidation, can form a compound of Formula LVII.
The compound of Formula LVII can be reacted with a compound of Formula XIII to form
15  acompound of Formula LVIII which can then be coupled with a compound of Formula

XV (wherein R, is same as defined earlier) to give a compound of Formula LIX. The



5 of Formula XIX to form compound of Formula )0OC. hal-0 PAr3 | Forrnula XIll | R2-M Formula 1Xa
Compounds of Formula LXVI can be prepared, for example, by following synthetic routes as depicted
in Scheme VI. Thus, a compound of Formula )OOCVII 10 (wherein R7, R8, R' and R" are same as
described earlier) can be converted to form a compound of Formula LIV which can then be
hydrogenated to form a compound of Formula LV. The compound of Formula LV can be selectively
deprotected to form a compound of Formula LVI which on oxidation, can form a compound of Formula
LVII. The compound of Formula LVII can be reacted*With a compound of Formula XIII to form
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compound of Formula LIX can be hydrogenated to form a compound of Formula LX
which can then be reduced to form a compound of Formula LXI. The compound of
Formula LXI can be activated to form a compound of Formula LXII (wherein U is an O-
activating group, for example, mesyl, tosyl or triflate), which can then be reacted with a
compound of Formula IXa (wherein R; is an N-containing heterocyclyl or heteroaryl and
M is a metal, for example, potassium, lithium or sodium ) to form a compound of Formula
LXIII. The compound of Formula LXIII can then be deprotected to form a compound of
Formula LXIV which can be oxidatively cleaved to form a compound of Formula LXV.
The compound of Formula LXV can be deformylated to form a compound of

Formula LXVI.

The compound of Formula XXXVII can be converted to form a compound of
Formula LIV under similar condition as that of conversion of a compound of Formula V to
form a compound of Formula VI. Hydrogenation of a compound of Formula LIV to form
a compound of Formula LV can be carried out similarly as that of conversion of a

compound of Formula VI to form compounds of Formulae VIla and VIIb.

The compound of Formula LV can be selectively deprotected to form a compound
of Formula LVI under similar conditions as that of conversion of a compound of Formula
XLV to give a compound of Formula XLVI. The compound of Formula LVI can be
oxidized to form a compound of Formula LVII similarly as that of conversion of a

compound of Formula XLVI to form a compound of Formula XLVII.

The reaction of a compound of Formula LVII with a compound of Formula XIII to
form a compound of Formula LVIII can be carried out under similar conditions as that of
conversion of a compound of Formula XII to form a compound of Formula XIV. The
compound of Formula LVIII can be coupled with a compound of Formula XV to give a
compound of Formula LIX under similar condition as that of conversion of a compound of
Formula XIV to form a compound of Formula XVI. Hydrogenation of a compound of
Formula LIX to form a compound of Formula LX can be carried out under similar
condition as that of conversion of a compound of Formula VI to form compounds of

Formulae VIla and VIIb.



15 a compound of Formula LVIII which can then be coupled with a compound of Formula XV (wherein
Rl is same as defined earlier) to give a compound of Formula LIX. The -47 - compound of Formula
LIX can be hydrogenated to form a compound of Formula LX which can then be reduced to form a
compound of Formula LXI. The compound of Formula LXI can be activated to form a compound of
Formula LXII (wherein U is an 0- activating group, for example, mesyl, tosyl or triflate), which can then
be reacted with a 5 compound of Formula IXa (wherein R2 is an N-containing heterocyclyl or
heteroaryl and M is a metal, for example, potassiumtithium or sodium ) to form a compound of
Formula LXIIl. The compound of Formula LXI|I can then be delfrotected to form a compound of

Formula LXIV which &R $BE4 R 10 QAR A FRUCES MM potma SYesHHbA Lxv. The compound
of Formula LX\F ganlbd_défodmdatédrioiditivaas tmipgienavefsiod BorompleuhKMIFormuldeevéampound of

Formula X—XXYAE%EW@t‘éﬁﬂ‘é‘c’;ﬁpﬁ%ﬂﬁ&@o@rﬁﬁ%RHHQQn‘af\FIﬂWWa LIV under similar condition as that

of conversion of a compound of Formula V to form a compound of Formula VI. Hydrogenation of a
compound of Formula Lbhidadref & aanmpaxicof feaidhulad Yo Gambeceapsaddaft similarly as that of

conversionof a_15 ¢ nd of Formula VI to form compounds af Formylae Vlla and VIIb. The
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reaction of a coM BEURABIEFmU S LA A SORRBAUR Er B IING FSRRARE hpound of
Formula LVIII danrvgacBfriadyaid ancepsindilcitoomditdidlhsathbe oicehversien akangompound of
Formula Xl to (g1 Gaepeyid Rt Yimkhe comppaund &Bﬁ@gﬂmﬂﬂéﬁaﬂ be coupled with

a compound of Formula XV to give a 25 compound of Formula LIX under similar condition as that of

conversion of SeORPBlINdBREDAIERATTE kM Al EBSih P 6L XSATPRIEbYenation of a
compound of FBsmulia LE{It@ifbenaanpompobRckhafildknol iddlda campencdofi€droutalrXigr similar
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butoxide, sodium (m)ethoxide in an organic solvent, for example, tetrahydrofuran,

15  dimethyl sulphoxide, dimethylformamide, acetonitrile, dioxane, or dimethylacetamide.
Alternatively, a compound of Formula LXI can be converted to a compound of Formula
LXITII following similar protocols as that of the reaction of a compound of Formula VIlla

with a compound of Formula IX to give a compound of Formula X.

The compound of Formula LXIII can be deprotected to form a compound of
20  Formula LXIV similarly as that of conversion of a compound of Formula XVII to form a

compound of Formula XVIII.

The oxidative cleavage of a compound of Formula LXIV to give a compound of
Formula LXV can be done similarly as that of conversion of a compound of Formula
XVIII to form a compound of Formula XIX. The compound of Formula LXV can be
25  deformylated to form a compound of Formula LXVI under similar condition as that of

conversion of a compound of Formula XIX to form a compound of Formula XX.



The compound of Formula LX can be reduced to form a compound of Formula LXI under similar
condition as that of conversion of compound of Formulae Vila and VIIb to form compounds of
Formulae Villa and Vlllb. A compound of Formula LXI can be activated to form a compound of
5Formula LXII in a solvent, for example, dichloromethane, toluene or dichloroethane, using a base, for
example, triethylamine, diisopropylamine or N-methylmorpholine, using a suitable sulphony! chloride,
for example, methanesulphonyl chloride or p-toluene sulphonyl chloride. The reaction of a compound
of Formula LXII with a compound of Formula IXa to $feld a compound of Formula LXIII can be carried
out in an organic 10solvent, for example, tetrahydrofuran, dimethyl sulphoxide, dimethylformamide,
acetonitrile, dioxane, dimethylacetamide. AIternati%RﬁrTﬁé/Peaction of a compound of Formula LXII
with a compound of Formula IX to yield a compound of Formula LXIIl can be carrigd out in the
presence of a base, for exatiple’ s&%?b?th%ﬁide, potassium tertbutoxidéalsodi iwhethoxide in an
organic solvent, for exg?f%ﬂléf é’ﬂah?@im*fmkéﬁ!' 15dimethyl sulphoxide, dimethylf¢tinéftiide, acetonitrile,
dioxane, or dimethylacetamide. Alternativelyp@eompound of Formula [*XFcan be converted to a
compound of Formula LXIII following similar protocols as that of the reacflon of a compound of
Formula Villa with a compound of Formwa-k-aigive a compount rmida X. The compound of
Formula LXIII can be deprotected to forffeandahipound of 20 FormBA&UaXiVsimilarly as that of
conversion of a compound of Formula XVII to foxm a compound of Formula XVIII. The oxidative
cleavage of a compound of Formula LXIV to gi\?é&compoundéf?];‘—;fjffﬁula LXV can be done similarly
as that of conversion of a compound of Formula XVIII to form a compound of Formulg XIX. The
compound of Formula LXV can be 25 deformylated to form acompound of F&¥mBtaLX¥! under similar
condition as that of conversion of a compound of glqrgmlﬁ\xm\l&feﬁﬁ—a—eampoung cc))émula )OC.

Formula LXX Formula LXXI

" —o"
Y R
(@] 1
\M/\)\\ J\ H CHO LOH
N Tw
RZ

\/ Formula LXXI1I H
< Formula LXXII

O
N Y
Do
RlO w

Formula LXXV Formula XX

R,

Compounds of Formula XX can also be prepared, for example, by following
alternate synthetic routes as depicted in Scheme VII. Thus, a compound of Formula
5 LXVIl can be coupled with a compound of Formula LXVIII to form a compound of
Formula LXIX (wherein R; and Q are same as defined earlier), which can then be
converted to a compound of Formula LXX (Path A)(wherein E is same as defined earlier).
Alternately, compound of Formula LXVIIla can undergo esterification to gives a

compound of Formula LXIXa, which can be coupled with compound of Formula XV to



- 49 - Scheme-VII Rchal(OH)213-Q-CHO Formula LXVIIFormula LXVIII'\ Path A R1 -Q-CHO Formula
LXIX hal -QOH Formula LXVlla Path B 0 hal -c)OE Formula LXIXa d/ RI-B(OH)2 Formula XV
Compounds of Formula )OC can also be prepared, for example, by following alternate synthetic routes
as depicted in Scheme VII. Thus, a compound of Formula 5 LXVII can be coupled with a compound of
Formula LXVIII to form a compound of Formula LXIX (wherein Rl and Q are same as defined earlier),
which can then be converted to a compound of Formula LXX (Path A)(wherein E is same as defined
earlier). Alternately, compound of Formula LXVIlla-c&r undergo esterification to gives a compound of

Formula LXIXa, which can be coupled with comgound of Formula XV to ,
form compound of Formula LXX (PathB) (wherein E is same as defined earlier). The

compound of Formula LXX can be hydrogenated to form compound of Formula LXXI,
which can then be reduced to form a compound of Formula LXXII. The compound of
Formula LXXII can be oxidized to form a compound of Formula LXXIII, which can then
5  react with a compound of Formula LXXIV (wherein, when R, is N-containing
heterocyclyl or heteroaryl, Y and W can be oxygen or sulphur, R can be alkyl, aryl or
aralkyl and n is as defined earlier) to form compound of Formula LXXV. The compound

of Formula LXXII can be further hydrolysed to form a compound of Formula XX.

Coupling of a compound of Formula LXVII with a compound of Formula LXVIII
10 to form a compound of Formula LXIX can be carried out similarly as conversion of a

compound of Formula XIV to form a compound of Formula XVI.

Conversion of a compound of Formula LXIX to form a compound of Formula
LXX can be carried out under similar condition as that of conversion of a compound of
Formula V to form a compound of Formula VI. Esterification of compound of

15  Formula LXVIIla to gives a compound of Formula LXIXa can be carried out in a solvent,

for example, methanol, ethanol, tert-butanol or benzyl alcohol with a halogenating agent,
for example, thionyl chloride or oxalyl chloride. Coupling of a compound of Formula
LXIXa with a compound of Formula XV to form a compound of Formula LXX can be
carried out similarly as conversion of a compound of Formula XIV to form a compound of

20  Formula XVI.

The compound of Formula LXX can be hydrogenated to form a compound of
Formula LXXI similarly as that of conversion of compound of Formula VI to compounds
of Formulae VIla and VIIb. The reduction of a compound of Formula LXXI to form a
compound of Formula LXXII can be carried out under similar condition as that of
25  reduction of compounds of Formulae VIla and VIIb to form compounds of Formulae
VIlla and VIIIb. The compound of Formula LXXII can be oxidized to form a compound
of Formula LXXIII similarly as that of oxidation of a compound of Formula IV to form a

compound of Formula V.

The asymmetric aldol addition of a compound of Formula LXXIII with a
30  compound of Formula LXXIV to form compound of Formula LXXIV can be carried out

by generating the enolates with titanium chloride, dibutyl boron triflate, dialkyl boron



- 50 - form compound of Formula LXX (PathB) (wherein E is same as defined earlier). The compound
of Formula DOC can be hydrogenated to form compound of Formula LXXI, which can then be reduced
to form a compound of Formula LXXIIl. The compound of Formula LXXII can be oxidized to form a
compound of Formula DOCIII, which can then 5 react with a compound of Formula LXXIV (wherein,
when R2 is N-containing heterocyclyl or heteroaryl, Y and W can be oxygen or sulphur, R10 can be
alkyl, aryl or aralkyl and n is as defined earlier) to form compound of Formula LXXV. The compound of
Formula LXXII can be further hydrolysed to form atdmpound of Formula XX. Coupling of a
compound of Formula LXVI] with a compound of Formula LXVIII 10 to form a compound of Formula
LXIX can be catHSASY SHHANIIAS B HFSISAGS A %B%Sﬁﬁé%?%ﬁﬂfﬂgr%x}efgy%?ﬁ?% compound of
Formula XVI. tetr@ostireksieieaidacompobutglohieriatbylpiititintorind-a compound of Formula LXX
can be carried QMEA,-H?S%[OTEB%B&Miﬂ@-‘b@a%ﬁ%&éﬁ%b&f’uﬁﬁf&”?‘?&% compound of Formula V to form a

compound of Formula’ VI. Esterification of compound of 15 Formula LXVllla to (]Jives a compound of
Formula LXIXa 8558 BIPRF B R SR htPIHF Bahb R ek th i rerkadishiesr s titdsol or benzyl
alcohol with a halgigembtther agent, for example, thionyl chloride or oxalyl chloride. Coupling of a

compound of Formula LXIXa with a compound of Formula XV to form a compound of Formula DOC
can be carried out sirhilafghats ebryeryiowedaamida LAKbY Foternxcrmpestibaifaremipound of 20

Formula XVI. xxThe sompRURdQfifaiar gk sfaan baihysingenatasitoiform asampeund of

Formula LXXI si ilag%as that oftc? version of cotmpound ofJ:ot muI@ VI to compounds of Formulae
Vila and Vilb. THe PEalfLsaaY % CEAy ORG-S EATUE TGRS HSHY a compound of Formula LXXII

can be carried out unggg,similakeondiien 36 48a8ph22¥adyction phcompeends of Fopulae Vila and

VIIb to form compounds of Formulae Villa and VIiIb. The compound of Formula LXXII can be oxidized
to form a dBmpdttheP oM RIERAESIOCIRPRAEPRMSS kARt B St ors: 8aiepbut aPormula IV to
form a compounreroplepiradifalMwidacs asymasietrienaldol addiiiandNascompodrrdoiEermula LXXIII with

a 30 compound_of DOCIV.to f mpo f.Earmula,RAECIV can rried out by
generating the %rﬁlc))%gt(ggosvf%ﬁltl agr%;[be%%cﬁfgr]lcc g,lptﬁ%%éty %Qb}(zﬁf i &Q%?%’ﬁwf%g?%ﬁrggl - chloride or tin(ll)

triflate, in the pfedevite dehebade, formeardples ditseptdylemyrsniise fedaumetisprsdiénediamine,
tributylamine, Netthdpipeviding, d04-2dipzabicyclof2r2lactana, fdidvwazahisyeioipb.4.0lundec-7-ene,

tetramethylpropylenediamine, or (-) sparteine, in a solvent, for example, dichloromethane, 5or diethyl
ether. Hydrolysis bf thccthonsouhdnef, FdrrmuipeDBORCto dodm lzorspouddnsinEeamiia XX can be

carried out Witf}g&(@fﬁ@%&rﬁ?&@ﬁm@cﬁﬂga@%}lﬂH}ﬁ%@fﬂﬁ%’%e%ﬁ?ﬁe%%éﬁ & efca slvent, for example,
tetrahydrofuran, water or mixture(s) thereothomhpoun 0s.1 t? 81, 86-88, 90-95, 97-119, 121-142,
144-203, 21 1_2tfgngﬂlaad, it is to be understood that other acids, bases, solvents, condensing agents,
reducing agent, deprotecting agent, hydrolyzing agents, metal catalysts etc., known to
those skilled in the art may also be used. Similarly, the reaction temperature and duration
20  of the reactions may be adjusted according to the requirements that arise during the

process.

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

25  the present invention.
EXAMPLES

Svynthesis of starting materials:

Synthesis of 6-methyl-1,2,3-benzotriazin-4(3H)-one

The title compound was prepared following the procedure outlined in J. Med. Chem., (1992),
30 35(14),2626-2630.



10 226-232 were prepared following Schemes | and 1. Compound Nos. 82 to 85, and 204 were
prepared following Schemes I, Il and I1ll. Compound Nos. 143, and 208 were prepared following
Scheme IV. Compound Nos. 120, and 205-207 were prepared following Scheme V. Compound Nos.
89, and 96 were prepared following Scheme VI. Compound Nos. 86, 209-210 and 214-225 were
prepared following Scheme VII. 15In the above schemes, where specific bases, acids, solvents,
condensing agents, reducing agent, deprotecting agent, hydrolyzing agents, metal catalysts etc., are
mentioned, it is to be understood that other acids, ba3es, solvents, condensing agents, reducing
agent, deprotectinq@e}l}%ent, hydrolyzing agents, metal catalysts etc., known to those skilled in the art

may also be usE SIRNARAHHA AL '8%?9(53:r%t?ﬂ'?@néﬁt&%ﬁﬁ%lﬁ)?@f)f“ﬁg PERAIRShs may be adjusted

according to thenedepenements that arise during the process. The following examples are set forth
to demonstrate general synthetic procedures for the preparation of representative compounds of the
present inventi§ringthd-é EStErE I prividkbents illustrate particular aspect of the disclosure and do

not limit the scape f%ﬁtg%_%resent irﬁ}/ﬁ@t@% EXAMPLES Synthesis of starting materials: Synthesis of

6-methyl-1,2,3- 'glr?zairidzin-f(lﬁqt)r%ﬁe & title compound was prepared following the procedure

outlined in s Megd {cfiem. o (L8SEh1303m k4 2526-2630. - 52 - The following analogues of
6-methyl-1,2,3-benzotriaz n-4(3H)-one were prepared analogously,
8-methyl-1,2,3-benzotkiazin A 8hiponen A4l 2,3-benzotriazin-4(3H)-one;

6-methoxy-1,2,3-benzotriazin-4(3H)-one;

8-chloro-1,2,3-benzotriazin-4(3H)-one;

7-chloro-1,2,3-benzotriazin-4(3H)-one;

10 6-chloro-1,2,3-benzotriazin-4(3H)-one;
5-chloro-1,2,3-benzotriazin-4(3H)-one;
6,7-difluoro-1,2,3-benzotriazin-4(3H)-one;
8-fluoro-1,2,3-benzotriazin-4(3H)-one;
5-fluoro-1,2,3-benzotriazin-4(3H)-one;

15  6-fluoro-1,2,3-benzotriazin-4(3H)-one;
5-(6-methoxypyridin-3-yl)-1,2,3-benzotriazin-4(3H)-one;
7-(6-methoxypyridin-3-yl)-1,2,3-benzotriazin-4(3H)-one; and
7-(trifluoromethyl)-1,2,3-benzotriazin-4(3H)-one.

Synthesis of 5-tert-butyl-1H-isoindole-1,3(2H)-dione

20 The title compound was prepared following the procedure outlined in Chem. Ber., (1877), 10,
1163.

Mass (m/z): 204.12(M" +1)

The following analogues of 5-tert-butyl-1H-isoindole-1,3(2H)-dione were prepared

analogously:
25  4-fluoro-1H-isoindole-1,3(2H)-dione; and

5-chloro-1H-isoindole-1,3(2H)-dione.



56-methyl-1,2,3-benzotriazin-4(3H)-one; 8-methoxy-1,2,3-benzotriazin-4(3H)-one;
6-methoxy-1,2,3-benzotriazin-4(3H)-one; 8-chloro-1,2,3-benzot azin-4(3H)-one; 7-chloro-1,2,3-benzotr
az n-4(3H)-one; 106-chloro-1,2,3-benzotriazin-4(3H)-one; 5-chloro-1,2,3-benzotriazin-4(3H)-one;
6,7-difluoro-1,2,3-benzotriazin-4(3H)-one; 8-fluoro-1,2,3-benzotriazin-4(3H)-one;
5-fluoro-1,2,3-benzotriazin-4(3H)-one; 156-fluoro-1,2,3-benzotriaz n-4(3H)-one;
5-(6-methoxypyridin-3-y1)-1,2,3-benzotriaz n-4(3H)-one; 7-(6-methoxypyridin-3-y1)-1,2,3-benzotriaz
n-4(3H)-one; and 7-(trifluoromethyl)-1,2,3-benzotriazth=4(3H)-one. Synthesis of
5-tert-butyl-1H-isoindole-1,3(2H)-dione 20The title compound was prepared following the procedure

outlined in CheWPEsis of ghrpyomsbenad (finbenyhplosphani s promifle e following analogues of

S-tert-butyl- 1Hx s0. lerl,: - I X 5 hirispindole- 1,3
(2H)-dione; anolA g&ﬂ%{%ﬁfl]ﬁ%cﬁ%go e?%n‘%(%%%‘?(?%&% %%?%%/%t{ esriglgo% Qbiﬁﬁ%(}b‘k B

(4-bromobenzyHHsHER I IRGEp Rerfdrie BrowmTitRs 1 hakteird ks re2ptoRBLEY IS A SRy )benzene (50)
and triphenylphaspbinesh2d wttimegdena {20snty) dsera-hieatod kil xifiercddfrauigs Bhe reaction
mixture was coﬂgsg,(m}ze)rg% gv&&hgg) with hexane and tried under vacuum to afford the title compound
(8 9). o

The following Wittig salts were prepared analogously:
[(4-bromo-2-thienyl)methyl]triphenyl phosphonium bromide;
[(6-bromopyridin-3-yl)methyl](triphenyl)phosphonium bromide;
(4-bromo-2-fluorobenzyl)(triphenyl)phosphonium bromide;

10 4-tert-butylbenzyl)(triphenyl)phosphonium bromide;
triphenyl[4-(trifluoromethyl)benzyl [phosphonium bromide;
benzyl(triphenyl)phosphonium bromide;
(4-bromo-3-fluorobenzyl)(triphenyl)phosphonium bromide;
(4-bromo-2-fluorobenzyl)(triphenyl)phosphonium bromide; and

15  (4-chloro-3-fluorobenzyl)(triphenyl)phosphonium bromide.
Synthesis of 4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid

Step a: Synthesis of ethyl 4-(4-ox0-1,2,3-benzotriazin-3(4H)-yl)butanoate

In a dry round botton flask, 1,2,3-benzotriazin-4(3H)-one (50 g), ethyl 4-

bromobutanoate

20 (86.2 g) and potassium carbonate (141 g) were taken and dissolved in
dimethylformamide (350 mL) and heated to 60-70°C for 3-4 hours. After cooling to room
temperature, water was added to the reaction mixture and extracted with ethyl acetate.
The combined organic layer was washed with water, brine and dried over anhydrous
sodium sulfate. Solvents were evaporated under reduced pressure and the crude product

25  was purified by silica gel flash column chromatography over silica gel using 20%

ethylacetate in hexane as eluant to afford the title compound (68 g).



5Mass (m/z):433.9 (M+ +1) The following Wittig salts were prepared analogously:
[(4-bromo-2-thienyemethyl]triphenyl phosphonium bromide;
[(6-bromopyridin-3-yl)methyl]flriphenyflphosphonium bromide;
(4-bromo-2-fluorobenzyl)(triphenyflphosphonium bromide; 104-tert-butylbenzyl)(triphenyflphosphonium
bromide; triphenyl[4-(trifluoromethyebenzyllphosphonium bromide; benzyl(triphenyl)phosphonium
bromide; (4-bromo-3-fluorobenzyl)(triphenyl)phosphon um bromide;
(4-bromo-2-fluorobenzyl)(triphenyl)phosphonium brarhide; and
15(4-chloro-3-fluorobenzyl trlhe yfI hosphonlum brom de, S nthesls of
4-(4-0x0-1,2,3-BERPoYATIEIS QLA SA9K0; 3 ALanolS

4-(4-0x0-1,2,3- benzo?bag%r?’e(é E&MZH%@H%%E% 40 %Bno%tgi%&%g tglogi)gl@eslﬂ’l a solvent

1,2,3-benzotriazin-4(3H)-one (50 g), ethyl 4 brom utanoate 20(86. ada ) and potassium carbonate
(141 g) were takEHvahH éﬁfg%w\dé&q%mﬁmmﬁ%ﬁdé(é%W)@ﬁ ghtidite BodmeTor 3-4 hours.
After cooling tonieashyi@ape aturestwatamaas attgehtantispieactivi: Rxdtive @antuexiracted with ethyl
acetate. The copbipe organic.(avst. was washadaithwaler, bring. and dried pugr,apiygrous sodium
sulfate. Solvents were evaporate er reduced pressure and the crude product was purified by

silica gel flash e@lignndhvarpiatogrtisHY tasstasilicehgedussiig Detovetsyleiddiedevithsatesriedas eluant to

afford the title %ﬂwgyMﬂ%l@hrogéﬂsm@é@&ﬁtﬁﬁrﬁm&%m& (rR¥nh ZodaREMBL L ombined
azin-3(4H)- yI)bthanom acid Toa stlrred soI %%ﬁ%%&é obtain d fr step a above, in a

solvent mixture BF TSI HPSET AH S #AnS| f%ﬁ lgﬁldsél hyd roxide
monohydrate (60431} at@Cvandeted mﬂ@gedueﬂdrmsphwm eTffmdr@a(ttibrwmlaww (19&3)

10 The following analogue of 4-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)butanoic acid was

prepared analogously:
3-(4-o0x0-1,2,3-benzotriazin-3(4H)-yl)propanoic acid

Synthesis of 3-{4-[(4S)-4-benzyl-2-o0xo0-1,3-thiazolidin-3-yl]-4-oxobutyl}-1,2,3-

benzotriazin-4(3H)-one

15  Step a: Synthesis of (2S)-2-amino-3-phenylpropan-1-ol

(Ref: J. Org. Chem. 1993, 58, 3568-3571)

To a suspension of sodium borohydride (16.5 g) in dry tetrahydrofuran (600 mL),
(L)-phenylalanine (30g) was added at one portion. The flask was cooled to 0°C under
nitrogen atmosphere. [odine (46.18 g) solution in tetrahydrofuran (150 mL) was added

20  slowly in dropwise manner over 40 minutes, resulting in vigorous evolution of H,. After
complete addition of iodine, the reaction mixture was heated to reflux for 18 hours and
cooled to room temperature. The reaction mixture was quenched with methanol until the
reaction mixture become clear. Further, the solution was stirred for 30 minutes at room
temperature. The solvents were removed by rotary evaporation to obtain a white paste

25  which was dissolved by 20% aqueous potassium hydroxide (450 mL). The solution was
stirred for 4 hours and then dichloromethane was added. The organic layers were
separated and the aqueous layer was extracted with dichloromethane. The combined
organic layers were washed with brine and dried over anhydrous sodium sulfate. The
solvents were evaporated under reduced pressure to afford 32.5 g of (L)-phenylalaninol as

30  aviscous liquid. The crude product was used as such for the next step.



5stirred at OC until completion of hydrolysis. The solvents were evaporated, diluted with water and
extracted with ethyl acetate. The aqueous layers were acidified with saturated aqueous sodium
hydrogen sulfate solution and extracted with ethyl acetate. The combined layers were washed with
water, brine and dried over anhydrous sodium sulfate. The solvents were evaporated under reduced
pressure to afford the title compound (28 g) 10The following analogue of
4-(4-oxo-1,2,3-benzotriazin-3(4H)-yl)butanoic acid was prepared analogously:
3-(4-o0x0-1,2,3-benzotriazin-3(4H)-yl)propanoic acid Synthesis of

3-14-[(45)-4-benz huty11-1,2,3- benzotriazin-4(3H)-one 15Step a:
Synthesis of (22 : ERITGTRTaH- LG IR P MG 1903, 58, 3568-3571) To a
suspension of ﬁ@}pﬁ%{%ﬂ{i%ﬁ}@é &)Omé%m)tetrahydrofuran (600 mL), (L)-phenylalanine (309)
was added at one portion. The flask was cooled to OC under nitrogen atmosphere. lodine (46.18 g)
solution in tetrahydrofrardibGonetdonpsiadden 20 shomiyd inateRMISS dRAMNEG MR 40 minutes,
resulting in vigorous.evaqlution.of H2. After complete ition of iodine, the reaction mixture was heated
o refle or 15 RO M IR bt e L TR TRt it L Bcedt i
methanol uhtil tiecrieactistirnixtarelbeedine ldbavr-tithesoeheedoipgonterarsstirredhfor 30 minutes at

room temperatygge IREHAMYE NS WarsLemanes v rotaivavaper atianitaQbtain audhite haste 25 which
was dissolved by 20% agueous potassium hyd({ioxide 450 mL). The solut'o%as stirred for 4 hours

and then dichlo?oRTetASAE TN RIERE STHETE FYHRAIR AT &P S AP A TS S PIRE W B US layer was
extracted with dicdigrachethesseguiifieddorsibicaegtidighnicliayersrovere svadlyedingthd Brinleyhnd dried over

anhydrous sodiym,sulfate:.Jh6 SelVRNBIVEIGBYAPErateg under reduced pressure to afford 32.5 g of

(L)-phenylalaninol as 30a viscous liquid. The crude product was used as such for the next step.
10  Step c: Synthesis of (4S)-4-benzyl-1,3-thiazolidin-2-one

To a solution (45)-4-benzyl-1,3-thiazolidine-2-thione (38 g) in dichloromethane
(350 mL), cooled to 0°C was added propylene oxide (12.7 mL) and trifluoroacetic acid (14
mL). After stirring the reaction mixture for 2 hours, the solvents were evaporated under
reduced pressure to obtain a residue which was purified by column chromatography over
15  silica gel using 20% ethylacetate in hexane as eluant to afford the title compound (0.9 g).
Mass (m/z): 194.18

Step d: Synthesis of 3-{4-[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl]-4-oxobutyl}-1,2,3-

benzotriazin-4(3H)-one

To a solution of compound (2.1g), obtained from step c above, in dichloromethane
20 (25 mL) cooled to 0°C, 4-dimethylaminopridine (0.334 g) and triethylamine (5.7 mL)
were added. After stirring the reaction mixture for 10 minutes, 1-(3-
dimethylaminopropyl)-3-ethylcarbodimide hydrochloride (3.9g) and 4-(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)butanoic acid (3 g) were added and the reaction mixture was stirred
at room temperature for 14 hours. Dichloromethane and water were added to the reaction
25  mixture. The organic layer was separated, washed with water and brine solution and dried
over anhydrous sodium sulphate. Solvent was evaporated under reduced pressure to
obtain a residue which was purified by column chromatography over silica gel using 25%

ethylacetate in hexane as eluant to afford the title compound (4.4 g). Mass (m/z): 409.16

The following analogue of 3-{4-[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl]-4-
30  oxobutyl}-1,2,3-benzotriazin-4(3H)-one was prepared analogously:



- 55 - Step b: Synthesis of (45)-4-benzy1-1,3-thiazolidine-2-thione (Ref: | Org. Chem. 1995, 60,
6604-6607) To a solution of compound (32.5 g) obtained in stepa above,in IN agqueous potassium
hydroxide (1 lit), carbon disulphide(68 mL, 5.0 equiv.) was added and the 5reaction mixture was
refluxed for 16 hours. After cooling to room temperature, the aqueous solution was extracted with
dichloromethane. The organic layer was washed with brine, dried over anhydrous sodium sulfate and
concentrated under reduced pressure. The crude product was purified by silica gel flash column
chromatography using 15% ethyl acetate in hexane 8 get the title compound (22.5 g). 10Step c:
Synthesis of (45)-4-benzy1-1,3-thiazolidin-2-one To a solu

(45)-4-benzy1-1:8% tH‘b%%BFHéY%WBb%%é%WngWB.é%éﬂ&?{%&@%&ﬁ‘}%&&fé&%'db was added
propylene oxidend 2.7 mL) and trifluoroacetic acid (14 mL). After stirring the reaction mixture for 2
hours, the solvents were evaporated under reduced pressure to obtarn a resrdue which was purified by
column chromatdgrshy oV YDV ethstiatdtate-itr HE%XANEZIS VYAt to afford the title
compound (0. 9ngst1ﬁvaa$(€nﬂs2r)nﬂ&4~i&1aiap/dpeﬁmmesrsdqf Compound No. 1)
3-14-1(4S)-4-benzyl-2-o0xo0-1,3-thiazolidin-3-y11-4-oxobutyli-1,2,3- benzotriazin-4(3H)-one To a
solution of complopad SEntlesivplkaitetidrbhnbtediphamdisilyit-Biarabioehetiznse 20(25 mL) cooled to 0OC,
4-dimethylaminopridine (0.334 g) and trrethylamrne 5.7 mL) were added. After stirring the reaction
mixture for 10 minute8: ﬁftémarﬁr AThERIGEYE %ﬂ%mé‘m@aﬁ%raé %Bﬁﬂfdﬂ (3.9g) and
4-(4-ox0-1,2,3-toenmaikiszand3{diipeptybuatbigbicaanich (@rgPoweneted dee anathesraactosednixture was
stired at foom IGEAPRAAIVE B ABRUR RICAIRIAEINARS ROY WoleLMers. afldadhlg the reaction 25
mixture. The organic Iayer was separated, washed with water and brine solution and dried over
anhydrous sod iR EEIHHaeE @@Wﬁéﬁ?ﬁé@l@\‘?ﬁﬂdﬁa@é@ dritfetdriiriteidtpressure to obtain a residue

which was@urrﬁedlbgpmmamrbmrmmamgramyyoewemﬂwas gehusamgrzg% aeﬂmdlaee&aterlm hexane as
eluant to afford_th trtle compound, (4 /2): 409. nalogue of 3-
{nI% was S ?l’yl n’} 6) Sam %‘ing)fgabure (ﬁj}ﬂ 8

{4-[(45)-4- benzyf -o%<o f -thiazoli 00x0 uty enzotr|a2| one was
prepared an amgmyporated under the reduced pressure. The residue was taken up in ethyl acetate and

washed with water. The organic layer was dried over anhydrous sodium sulphate. The
solvent was evaporated under the reduced pressure to obtain a crude residue which was
15  purified by column chromatography over silica gel using 80% ethyl acetate in hexane as

eluant to afford the title compound (273 g). Mass (m/z): 389.37(M" +1)

Step b: Synthesis of 5-O-[tert-butyl(diphenyl)silyl]-1,2-O-isopropylidene-f-D-

arabinofuranose

To the solution of compound (273 g), obtained from step a above, in acetone (2.5
20 L) was charged DL-camphorsulphonic acid (16 g) and anhydrous copper sulphate (346 g)
under a nitrogen atmosphere at room temperature. The reaction mixture was stirred for 16
hours at the same temperature. A saturated solution of sodium bicarbonate (2 L) was
added dropwise till a basic pH was attained, and the reaction mixture was further stirred
for 2 hours at the same temperature. The resulting mixture was filtered using a Buchner
25  funnel and the residue was washed with acetone. The filtrate was concentrated, dissolved
in ethyl acetate and washed with water. The organic layer was dried over anhydrous
sodium sulphate, filtered and evaporated under reduced pressure to furnish the title

compound (295 g). Mass (m/z): 429.41(M" +1)



- 56 - 3- {3-[(4S)-4-benzyl-2-ox0-1,3-th azolidin-3-y1]-3-oxopropyl} -1,2,3-benzotriazin-4(3H)- one
Example 1: Synthesis of (2S,3R)-3-hydroxy-242-(4-oxo-1,2,3-benzotriazin-3(4H)-
yBethy11-5-(4-pyrimidin-5-ylphenyl)pentanoic acid ( Compound No.1) 5Step a: Synthesis of
5-0-Itert-butyl(diphenyOsily11-D-arabinofuranose D-Arabinose (200 g) and imidazole (199 g) were
placed in a three-neck round bottom flask and connected to high vacuum for 30 minutes. The vacuum
was released under nitrogen atmosphere and dimethylformamide (1.8 L) was added to the above
mixture at room temperature followed by drop wise addition of t- 10 butyldiphenylchlorosilane (443 mL)
for 10 minutes under a nitrogen atmosphere. The resultiyl]y%mixture was stirred for 16 hours at the

same temperattf® BimBIRSIR P ibie- TR d(dipBrarblsifHakt Hdspaerdif preds it ¢he residue was

taken up in ethpeatdtatm@rtiviashed with water. The organic layer was dried over anhydrous sodium
sulphate. The solvent was evaporated under the reduced pressure to obtain a crude residue which

was 15 purified by coftiftblchiendaidgraphyu\crengbrrsihy suvs &tkin Beelts ifexane as eluant
to afford the titleyeanpacindi{es@nh@soMes s (TY2): 36k 3 AilybbehluSégh&re Spithasisfoxide
5-0-Itert-butyl(diphenylsily1]-1,2-0-isopropylidene-13-Darabinofurangse To the solution of compound
0730, obtaind L e R B e D S R S omc ncid (16
g) and anhydrotis €oppdhsutptiste (B4ere) Vansared tdhameaanydpheracernismitemperdture. The

reaction mixturgwasnstir e fer badaquss gf hrisamMeie e atee, A srkadsalution)of sodium
bicarbonate (239_) Wﬂ%g adije(1 droé;gwize till a basi(;é)H was attained, and the reacl'ﬁp %nix%ure was
further stirred f8FS 1St AV HE SAhIR TSI A FE  TAE e RIS HIR PR A Fiteled usiish a Buchner
25funnel and tH8 residereciths abashadivwith acdipheikiediudipweasddondemreited tissaived in ethyl
acetate ang Wat%ﬁfﬁ@r%‘i‘%.V‘é%’éﬁfatgﬁ‘%l‘afﬂf'f}’U{Salxﬂ}{%}ﬂﬂlscﬁl@%eq}{%a?&zygr%’v‘:’aiqg& Rugyjphate, filtered

and evaporated under reduced(f)ressure to furnish the title compound (295 g). Mass (m/z): 429.41(M+
+1) - 57 - Stepagﬁg%?ﬁggﬁgs 8p the reaction temperature was allowed to rise to room temperature.

5-0-Itert-butyl(dipbeny@silyly«l2vd sepiopylidéndichBionibtieape Oiginianaga3sulesedried
over anhydrous sodium sulphate, filtered and evaporated under reduced pressure to afford

the title compound (285 g)

15  Step d: Synthesis of 5-O-[tert-butyl(diphenyl)silyl]-3-deoxy-3-(2-ethoxy-2-

oxoethylidene)-1,2-O-isopropylidene-p-D-arabinofuranose

To the suspension of sodium hydride (29.4 g, 60% in oil.) in tetrahydrofuran (1L)
at 0°C was charged triethyl phosphonoacetate (200 mL). After 20 min, a solution of
compound (285 g), obtained from step c above, in tetrahydrofuran (2 L) was added

20  dropwise and the reaction mixture was stirred for 1 hour at the same temperature. A
saturated solution of ammonium chloride in water (1.5 L) was added to reaction mixture.
The resulting mixture was extracted with ethyl acetate. Combined extracts were dried
over anhydrous sodium sulphate and evaporated under reduced pressure to yield a residue
which was purified by column chromatography over silica gel using 15% ethyl acetate in

25  hexane as eluant to afford the title compound (275 g). Mass (m/z): 497.43 (M" +1)

Step e: Synthesis of 5-O-[tert-butyl(diphenyl)silyl]-3-deoxy-3-(2-ethoxy-2-oxoethyl)-
1,2-O-isopropylidene-$-D-lyxofuranose and 5-O-[tert-butyl(diphenyl)silyl]-3-deoxy-
3-(2-ethoxy-2-oxoethyl)-1,2-O-isopropylidene-o-L-ribofuranose

10% Palladium on charcoal (100 g) was added to the solution of compound (275

30 g), obtained from step d above, in tetrahydrofuran (2 L) and methanol (1 L) at room
temperature and hydrogen was supplied at 50 psi (Paar apparatus) for 2 hours. The



Oxalyl chloride (145 ml) and dichloromethane (1 L) were taken in a three neck round bottom flask and
cooled to -75C under a nitrogen atmosphere. Dimethylsulfoxide 5(212 mL) was added dropwise to the
above solution maintaining the reaction temperature at -70C. The reaction mixture was stirred for 30
minutes at the same temperature, then a solution of the compound (285 g) obtained from step b
above, in dichloromethane (1 L), was added slowly to the above mixture, maintaining the reaction
temperature -70C. After 20 minutes of the above addition, triethylamine (560 mL) was added drop wise
at the same 10 temperature. Saturated solution of affmonium chloride in water (1.5 L) was then added
after 30 minutes and the reaction temperature was allowed to rise to room temperature. The reaction

mixture was extFASIaY WH iR P RetiRes o gt R Ank e Frsid g mad Srar GAHD Els sodium
sulphate, filteredtautd eMtapdratedwasdenceducet preslnenictaftartcthe titke compound (285 g) 15Step

d: Synthesis of;5- - Sily3]-3-0e0xV=3-(2-athoxy-2- -
oxoethylidene)&Ltg{(g%ﬂgg%%ﬁﬂggﬁggﬁéifr%?tﬁ?r%ie{{%@tE?(s%S?Spoé)ﬁ()s%(};%dg?esgd]?um hydride (29.4 g,
60% in oil.) in t&?ﬁﬂ%?ﬁg PPy ok Adrhsar ety théwRantbspRbAbaceretsdd mb). After 20
min, a solusion ebgopytioetck(R&5H ourakiad NETh fFpnviste noAboesinNetrahydrofuran (2 L) was added
20 dropwise and the reaction mixture was stirred for 1 hour at the same temperature. A saturated
solution of amn&widindxtlensiseofiP-Wakier (8l jdiphe mdd B td-tegryianrivdnexyFtelidsitting mixture

was extracted WihelhiRAEIRIS.1HIMBIRGS GXITACE (WIS ARAipNELARMIVIIRUS.39HYR Ssulphate and

evaporated under reduced pressure to yie|d a residue which was purified by column chromatography

over silica gel USIRETEIA HYF SERERY SEHS K e ROMEANSEo afford the title compound (275 g).

Mass (m/z): 497_'43 (ME)" tﬁé"g ERiGn §b’ fi‘ltlhﬁﬁ%lgﬁlinium hydride (48 g) in tetrahydrofuran (1 Ié)
5-0-Itert-butyl(diphenyl)sily1]- -deoxy-3-(2-ethoxy-2-oxoeth¥l)- 1,§-O-|sopropylldene-1 -D-lyxofuranose

and 10" ~ was added a solution of compound (275 g), obtained from step e above, in tetrahydrofuran
5-0-Itert-butyl(diphenyt)sity 1]- FHeteexy@n@ nathomeywas akoetayh) k@« tso propydidene rasltarofuranose
10% Pallacium,on ghareeal100, 9Luas added o e salkionol,sAmROUR- (37 39.a), gbtained from
step d above, in tetrahydrofuran ?_) an me%noﬁl I?) arroom temperature aﬁ/dahy rogen was
supplied at 50 p5{PEaRSRIH ARG The 0 G AT agEioh Soiiare wayTTitéed through a

celite pad and thgoresidu® Was washed with sthylacetataahbefiiRratevas craaantratad:to afford a
mixture of

5-04te I’t-bll,l%y|(d\ivﬁﬁ 5lr(1))vlvelg ﬁ&fﬁ%‘ﬁd‘é&;‘ﬁ%‘{éf’é’{ﬁ 6%@95{%%6&?%/}?5‘1{%ﬁi?go%i%ﬁrﬂ ivdleésnseﬁ-rﬁgf)f?)r/xofu ranose
and 5-0-[tert-buty i{diphanyesilytp-ataoxyHB- (PactihoryxRurxuetitiyd)-fil@red through a celite pad

isopropylidene-gid aribRianesewheddidass dale 4994e dMit tliSigpdhicnibesis of
5-0-Itert-butyl(diphenyOsily1]-3-deoxy-3-(2-hydroxyethyl)-1,2-0- isopropylidene-13-D-lyxofuranose and
5-0-Itert-butyd(ﬂwgﬁ%éﬂéﬁfﬁﬂgwﬁ’-gl@%ﬁa%w&ﬁ S ugs By e ARLAE H8iiranose To
the suspensiontiofslithiaine dvesjnitiiediydeidentd 8hg)nnttetghy drefuition (@e)sing 50% ethyl

20  acetate in hexane as eluant to afford the 5-O-[tert-butyl(diphenyl)silyl]-3-deoxy-3-(2-
hydroxyethyl)-1,2-O-isopropylidene-f-D-lyxofuranose (130 g) and 5-O-[tert-
butyl(diphenyl)silyl]-3-deoxy-3-(2-hydroxyethyl)-1,2-O-isopropylidene-a-L-ribofuranose
(40.0 g). Mass (m/z): 457.39(M" +1).

Step g: Synthesis of 5-O-[tert-butyl(diphenyl)silyl]-3-deoxy-1,2-O-isopropylidene-3-
25  [2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-p-D-lyxofuranose

5-O-[tert-butyl(diphenyl)silyl]-3-deoxy-3-(2-hydroxyethyl)-1,2-O-isopropylidene-
B-D-lyxofuranose (35g), triphenylphosphine (30.8g) and 1,2,3-benzotriazin-4(3H)-one
(12.6g) were dried in high vacuum in a round bottom flask for 10 minutes. Then the
vacuum was released under a nitrogen atmosphere and tetrahydrofuran (70mL) was added
30  to the above reaction mixture. The reaction mixture was cooled to 0°C and diisopropyl

azodicarboxylate (17mL) was added slowly. The reaction mixture was stirred for 30



10 was added a solution of compound (275 g), obtained from step e above, in tetrahydrofuran (1.5 L)
at -50C. The resulting mixture was allowed to attain OC. The reaction mixture was stirred for 30
minutes at same temperature and again cooled to -50C. Ethyl acetate (2 L) was added slowly while
maintaining -50C. An aqueous solution of ammonium chloride (100 g) in water (2.5 L) was added at
the same temperature. The reaction mixture 15 was slowly allowed to warm to room temperature and
the reaction mixture was stirred for 12 hours at same temperature. The reaction mixture was then
filtered through a celite pad and the residue was wadhed with ethyl acetate. The organic layer was
dried over anhydrous sodium sulphate, filtered, concentrated under reduced pressure and the residue

thus obtained WABYUHHEYSY CHERHEHIS D SPEBHy GULP Sifteh G TLREE AU EAY! 20acetate in
hexane as eluanttocafidrdotigentsG4te rt<sutylidip hethyesty bBedebixipiB-ed over anhydrous

hyd rOXyEthyl)':!s’&fl(aﬂis § RBX'AQQ Q@ﬁ?éBfiY&PJ&B%B%?Q Igs%gegﬂllﬁ@ﬁiwas purified by column
5-04tertbutyl(diphenyesilyl]-3-deoxy-3-(2-hydroxyethyl)-1,2-0-isopropylidene-a-L-ribofuranose (40.0

g). Mass (m /Z):chryyr_lg@gygp_hiﬁver Sgﬁ.ﬁﬁ@ @Wtﬁ@'zigt‘@fl acetate in hexane as eluant to afford the
5-0-Itert-butyl(dipbeoyisilyd [58g)e aysd (Rr@yiSepocpytidene-3-
2512-(4-oxo0-1,2,3-benzotriazin-3(4H)-yDethyl]-13-D-lyxofuranose
5-04tert-butyl(dhttrehyaishehis of Solgpa-(R21) cdsoryenkiliienc B 42 oroplcdeberpa-issinfuranose (359),
triphenylphosphaa (3B S ppDblIdenhansatriazin-4(3H)-one (12.6g) were dried in high vacuum in a
round bottom flask for 10 minutes. Then the vacuum was released under a nitrogen atmosphere and
tetrahydrofuran (70mIy weadwcded @dhtoutine(aboyebraaeti tromisgupnbdire redstion mixture was cooled

to 0C and diiSO@E&B?h%%&SH‘PJMJ%%%7&5‘5%&‘@& Afged M Noding H%%ﬁ'ii@?l%é epyas stirred for

30 - 59 - minutes af same temperature, and then quenched with water and extracted with ethyl
acetate. THe orgaiHinaperyaYy WasHalywithod a8 Ciph Ehawluaigriheriddwvetcambipdrsuersbdium

sulphate and cgpgentrated (e abialarssiduswhictbwas pRrifiediky.column.shrematpgraphy over

silica gel using 30% ethyl acetate in hexane as eluant to afford the 5title compound (50g). Mass
(Mm/z):586.05 (ML}_IQ;T})% g?gﬁ)ﬁragggﬁmgg&ﬂa@ acetate. The organic layer was washed with water an
3-deoxy-1,2-0-isopsapigddeneadhid-ds xdiny 2;3phan zol taaited (4 ity OethyiFlsdhsiykafucanose To
a solution of comp ung gstg 2 btairlll?d frpm SteP 9 ahove, iq er t%H%hey(ﬁir furpp §4%QmLe) at 0C, was
added tetra-buﬂvlfa ufh%)eniuﬁ] %?[@‘(%lrll1 e 11%3%513 ﬁeer ST ST TREE vrasede i Ael

15  as eluant to furnish the title compound (22 g).

Mass (m/z):369.98 (M" +23)

Step i: Synthesis of (5S)-3-deoxy-4,5-O-isopropylidene-3-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]-D-arabino-pentodialdo-5,2-furanose

Oxalyl chloride (13.7mL) and dichloromethane (300mL) were taken in a three

20  neck round bottom flask and cooled to -78°C. Dimethylsulfoxide (20.2mL) was added
dropwise to the reaction mixture. The reaction mixture was warmed to -35°C for 5 to 10
minutes and again cooled to -78°C. A solution of compound (22 g), obtained from step h
above, in dichloromethane (200mL) was added slowly while maintaining the same
temperature. The reaction mixture was stirred for 45 minutes till the reaction temperature

25  reached -35°C. The reaction mixture was again cooled to -78°C and triethylamine (53mL)
was added. The reaction mixture was stirred for an additional 30 minutes, and the
temperature was allowed to reach -35°C. The reaction mixture was quenched with
saturated solution of ammonium chloride and extracted with dichloromethane. The
combined organic layers were washed with water and brine solution, dried over anhydrous

30  sodium sulphate and concentrated to furnish the title compound (22g).



10resulting mixture was initially stirred at OC for Ihour, and then at room temperature for 4 hours. The
reaction mixture was cooled to 0C, quenched with saturated ammonium chloride and extracted with
ethyl acetate. The organic layer was washed with water and brine, dried over anhydrous sodium
sulphate and concentrated. The residue thus obtained was purified by column chromatography over
silica gel using 80% ethyl acetate in hexane 15as eluant to furnish the title compound (22 g). Mass
(Mm/z):369.98 (M+ +23) Step i: Synthesis of
(5S)-3-deoxy-4,5-0-isopropylidene-3-12-(4-oxo-1,2;8%enzotriazin3(4H)-371)ethyli-D-arabino-pentodial
do-5,2-furanose Oxalyl chloride 13.7m% and dichloromethane (300mL) were taken in a three 20 neck
round bottom fI3€R &t R8skl -2 Dinkeisatirosife-t14-Drmopkeyyeyatdpwise to the
reaction mixturdinidtbyleaciionrlmiutof2, véld dddined-teyl3aay il 2, 3cbtzmitiesiéitd)-again cooled to
-78C. A solution of compound (22 g), obtained from step h above, in dichloromethane (200mL) was

added slowly while mh¥itsinnseetssghiedism petadsre. SeneOre s aBhindptieeipAu it 8 for 45 minutes
till the reaction ¢esieataderewh seach@chrabbbehng) fieaaiop mbsisiaunas agai(£oseeto -78C and
triethylamine (53m added. The reaction mixture was.stirred for an additional 30 minutes, and
tho tormperaturt VL b L SR T L A T e AR R e

solution of amnirsisuer hiferided et eyasactsd dubidielfviold ahairs. Idaceombimedustgemic layers
were washed withwaten aad-arine seitianydna oves aabysausRosedivmsHiahate ang:

concentrated to fyrnish the title compound (229), - 60 - Step j: Synthesis of . :
3-(2-{(3aS,5R, égk?éég%gg(ﬁgl}_ fgt_:ml_é%s%%pgﬁ%glfﬁﬁ/ﬁﬁyﬁfﬁghed with water and brine solution
dirnethyltetrahyairodurd i 3-dh i dr@ Sdiohai6uwikttey | Fis 2(Bvbe nzoteiapord{@ H)dene dliccthe suspension
of sodiumgydr| @4%@&@&1?%451&!9&&&%@%@59@%1659 ofRRiEs A RS, AdEEd 0%

(4-bromobenzyl)triphenylphosphonium bromide (48.89g) in 5 tetrahydrofuran (100mL). A solution of
compound (226} BBEEHE TS RiED 5 A e M AR T SRIFRRUPESISY weasadaed i plvise after 20

minutes, and reg&ttien mixture was stirred for 1 hour at the same temperature. The reaction mixture
was quenched with water and extracted with ethyl acetate. Organic layer was washed with water and

brine solution aYféPdfiety Bihepin AhdiRo@a SR A pRatdinretbdshidnt ivtdspavipidiated under reduced
ylphenyl)vinyl]tetrahydrofuro[2,3-d][1,3]dioxol-6-yl}ethyl)-1,2,3-benzotriazin-4(3H)-

15 one

A mixture of compound (0.35g), obtained from step j above, pyrimidin-5-ylboronic
acid (0.174g), tetrakistriphenylphosphinepalladium (0) (0.081g) and potassium carbonate
(0.291g) was dried under high vacuum for 10 minutes and dry dimethylformamide (5mL)
was added at room temperature. The reaction mixture was heated at 120°C for 2 hours,

20  and then quenched with water and extracted with ethyl acetate. The organic layer was
washed with water and brine solution and dried over anhydrous sodium sulphate. Solvent
was evaporated under the reduced pressure to obtain a residue which was purified by
column chromatography over silica gel using 40% ethyl acetate in hexane as eluant to

afford the title compound (0.3g). Mass (m/z): 498.0(M" +1)

25  Step l: Synthesis of 3-(2-{(3aS,5R,68S,6aS)-2,2-dimethyl-5-[2-(4-pyrimidin-5-
ylphenyl)ethyl]|tetrahydrofuro[2,3-d][1,3]dioxol-6-yl}ethyl)-1,2,3-benzotriazin-4(3H)-

one

To the solution of compound (0.3g), obtained from step k above, in a solvent
mixture of tetrahydrofuran: methanol (10mL, 1:1) was added 10% Palladium on charcoal
30  (0.15g) at room temperature and the reaction mixture was hydrogenated with hydrogen at

the pressure of 35 psi for 4 hours in a Paar apparatus. The reaction mixture was filtered



10 pressure and the residue thus obtained was purified by column chromatography using 30% ethyl
acetate in hexane as eluant to furnish the title compound (24.5g). Mass (m/z):498.84 (M+ +1) Step k:
Synthesis of 3-(2-{(3a5,5R,65,6a5)-2,2-dirnethy1-5-1(E)-2-(4-pyrimidin-5-
ylphenypyinylitetrahydrofuro12,3-d111,31dioxol-6-yllethyl)-1,2,3-benzotriazin-4(3H)- 150ne A
mixture of compound (0.35g), obtained from step j above, pyrimidin-5-ylboronic acid (0.1749),
tetrakistriphenylphosphinepalladium (0) (0.081g) and potassium carbonate (0.291g) was dried under
high vacuum for 10 minutes and dry dimethylformarfilde (5mL) was added at room temperature. The
reaction mixture was heated at 120C for 2 hours, 20 and then quenched with water and extracted with
ethyl acetate. THESTYARR RO WAL ESHUE WA daes Y HeYoilbioHHE WHed over anhydrous
sodium sulphatexnSoivend wadteraporatecbupderdi@3educed pressure to obtain a residue which was
purified by column chromatography over silica gel using 40% ethyl acetate in hexane as eluant to

afford the title CORRIBURYPhesty)? I35 GRAR ADERI(3-dihy dngxyel;[3-(SprrHaidingy

3-(2-{(3aS,5R, §phaiv)yeidivacinyd-sul-an4-py EiRy0in;D3-benzotriazin-4(3H)-one
ylphenypethylitetrahydrofuro12,341111,31dioxo1-6-yllethyl)-1,2,3-benzotriazin-4(3H)- one To the

solution of €ompoundP(@cBly)iwistidiffedfromastedddd aboveuipacdoivepeunrdxiiie) ofteingdydrofuran:
methanol (10mfyedh: e Addrd @SR R kadiumnveharerahBPQebrokAbEpRmtempperature and the

reaction mixture was hydrogenated with %grogen at the pressure of 35 psi for 4 hours in a Paar
apparatus. The'FEBIRFHIG IV Rt radC 181 30 migHigh J Relfd Paan i heasdtue was washed
with methanol. durectiidaienyasiaon benttatact o latford The dille oo Mpewnsh(addufdtep m: Synthesis of

3-(2-{(2R 3R 4S,5R)-A5-dihydroxy-2-12-(A-pyrimidin5- .
ooty preL R APUOHIONRS when g el psreapd warer e
added to d&olutiginistlesmpatitayeiatyndprafisdavitb ey d Mbsvelyhcacetbiisde@mL) and water

(0.2mL) at roomigapes abdiem EhpHaactioR X eon@siheaiedde Ratfapaesminytasidihe reaction
mixture was th?f& quenchego@si? sodium bicarbonate solution. The solvents were evaporated under
e

reduced pressulree. Theresi is obtained was taken up in ethyl acetate and water. The 10 organic

layer was sepasgipe A hiesh G IyLalan ARRARTTS. palUtiAn anddiiag.aieriAniuous sodium

sulphate. Solvent was concentrated under reduced pressure to yield the title compound (0.25g). Step

n: Synthesis of (P4 MBHy3BYRASS R IPh ey e trreis aif; otriazin-3(4H)-

yOethyI]-51-§4-pyrimidip6 %_QQRM%H%Q&%%%I%O%Q), obtained from step m above, in tert-butanol:
tetrahydrofuran (SmL:5mL) at 0°C was added a solution of sodium metaperiodate (0.465 g
in 5 mL of water). The reaction mixture was stirred for 2 hours at the same temperature
and potassium permangnate (0.017g) was added at 0°C. After stirring the reaction mixture
for an additional 6 hours at room temperature, the reaction mixture was evaporated on

20  rotary evaporator. The residue was taken into water and extracted with ethyl acetate. The

organic layer was washed with water and brine solution and dried over anhydrous sodium
sulphate. The solvent was evaporated under the reduced pressure, to afford the title

compound (0.25g).

Step o: Synthesis of (2S,3R)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
25  yl)ethyl]-5-(4-pyrimidin-5-ylphenyl)pentanoic acid

Potassium carbonate (0.081g) was added to a solution of compound (0.25g),
obtained from step n above, in methanol (SmL) and tetrahydrofuran (SmL) at 0°C. The
reaction mixture was stirred at room temperature for 3 hours. Solvents were evaporated
and the residue was taken into water and ethyl acetate. The organic layer was washed with

30  water and brine solution and dried over anhydrous sodium sulphate. Solvent was

evaporated under reduced pressure to obtain a residue which was purified by column



15To a solution of compound (0.25g), obtained from step m above, in tert-butanol: tetrahydrofuran
(5mL:5mL) at OC was added a solution of sodium metaperiodate (0.465 g in 5 mL of water). The
reaction mixture was stirred for 2 hours at the same temperature and potassium permangnate (0.0179)
was added at OC. After stirring the reaction mixture for an additional 6 hours at room temperature, the
reaction mixture was evaporated on 20 rotary evaporator. The residue was taken into water and
extracted with ethyl acetate. The organic layer was washed with water and brine solution and dried
over anhydrous sodium sulphate. The solvent wasé¢aporated under the reduced pressure, to afford
Egg t3|t|!_\)e) %Ohmy%?_g%(;lé%ig;r@)hgﬂ%t%qgao@f ggﬁe%séaf % lll?Hjlcetate in hexane as eluant to afford the
25yOethy1]-5-(ddpyimpdimb@iitehyDpsitanpid@eitM +1Rotassium carbonate (0.081g) was added to
a solution of compound (0.259), obtained from step n above, in methanol (5mL) and tetrahydrofuran

(5mL) at 0C. THENMHRAGRMRIRAE- A6 e Bt (FobHh. thANErdflire THRnbif< IS divdnts were
evaporated angthg gasideevas iﬁkeﬂg@rpsw@tenmw%thw @@etﬁ&egﬁzly%tgams ayamas washed

with 30 water lu and drje r S evaporated
under redu%eeda’g?éguféftib%%% 4_? esfllé%e? @1%5% ?%ﬁiﬁr))?gog&prg%t?( llﬁﬁr% g:émtography over
S|I|ca gel using B@A@thﬂbﬁhﬁ&t@ﬁw(h&im@w@ gldanntd Hifdr82the7itlexcdmpound (0.030g). Mass
(m/z):446.0 (M+ +1) IHNMR CD30D 89.09 (s, 1H) 903 (s, 1H) 830 (d 1H J = 8Hz), 8.14 (d, 1H,
J = 8Hz), 8.05-8 ( 7 A = O -57.35 (d, 2H,
J =8Hz), 4.57-4- Eoéb(lm QJanﬁxt?Qz&Z%74m,Vﬂ)b{h.VHrﬁﬁtaﬁo&?aém (Glbiﬁpauﬁg N&. 6@5 (m, 1H) 2.47-2.46 (m,
1H), 2.29- 2.25 (m, 2H), 1.82- 1.77 (m, 2H). Example IA: Synthesis of
(2S,3R)-3-hydrdtep-843ypebrsisth by pnittnp-BRpfot Pt (E)A42(4-bromophenyl)ethenyl]-2,2-
(4-0x0-1,2,3-benaRiiighiirdid okord RIBINEB[@0RM-85H rAMRR I M- In-4(3H)-one

To the suspension of potassium t-butoxide (3.3g, 60% in oil) in dimethyl sulfoxide

(50mL) cooled to 0°C, was added 4-bromobenzyl triphenyl-phosphonium bromide (48.8g)
in dimethyl sulfoxide (100mL). After 20 minutes, compound (22g) obtained from step i of
example I above, was added in dimethyl sulfoxide (100mL) drop wise and reaction

15  mixture was stirred for 1 hour at the same temperature. Reaction mixture was quenched
with water and extracted with ethyl acetate. Organic layer was washed with water and
brine solution and dried over anhydrous sodium sulphate. Solvent was evaporated under
the reduced pressure. Purification was performed on silica gel column by using 30% ethyl

acetate in hexane as eluent to get the title compound (24.5g).

20  Step b: Synthesis of 3-{2-[(3aS,5R,6S,6aS)-5-{(E)-2-[4-(6-methoxypyridin-3-
yl)phenyl]ethenyl}-2,2-dimethyltetrahydrofuro[2,3-d][1,3]dioxo0l-6-yl]ethyl}-1,2,3-

benzotriazin-4(3H)-one

A mixture of compound (12gms), obtained from step a above, 2-methoxy-5-
pyridine boronic acid (7.4gms), tetrakistriphenylphosphinepalladium (0) (2.8gms) and
25  potassium carbonate (10gms) was dried under high vacuum for 10 minutes and dry
dimethylformamide (60ml) was added at room temperature. The reaction mixture was
heated at 120°C for 2 hours, and then quenched with water and extracted with ethyl
acetate. The organic layer was washed with water and brine solution and dried over
anhydrous sodium sulphate. Solvent was evaporated under the reduced pressure to obtain a
30  residue which was purified by column chromatography over silica gel using 40% ethyl

acetate in hexane as eluant to afford the title compound (8.5gms).



Step a: Synthesis of 3-(2-{(3aS,5R,6S,6aS)-5-1(E)-2-(4-brornophenyl)ethenyl]-2,2-
10dimethyltetrahydrofuro[2,3-d][1,31diox01-6-yllethyl)-1,2,3-benzotriazin-4(3H)-one To the
suspension of potassium t-butoxide (3.3g, 60% in oil) in dimethyl sulfoxide (50mL) cooled to OC, was
added 4-bromobenzyl triphenyl-phosphonium bromide (48.89) in dimethyl sulfoxide (100mL). After 20
minutes, compound (22g) obtained from step i of example | above, was added in dimethyl sulfoxide
(200mL) drop wise and reaction 15 mixture was stirred for 1 hour at the same temperature. Reaction
mixture was quenched with water and extracted witl®thyl acetate. Organic layer was washed with
water and brine solutign and dried over anhydrous sodium sulphate. Solvent was evaporated under
the reduced préé%‘hfé.S?f’UhﬁﬁéﬂBﬁ'%Z’:{?ﬁ%grﬁ?eﬁ&%ﬁéﬁéﬁ'@émémﬂmﬁwﬂﬁfg 30% ethyl acetate in
hexane as elueyljjibegel] tHey Gtk 2cdimpoiyltet(2Hyd ) fiid0 i3 pi 11, Jhikelsésydiethyl}-1,2,3-

3-{2-1(3aS,5R,@&%gﬁﬁ{g@r_&&ﬁé(&methoxypyridin-3-
371)phenyliethenyll-2,2-dimethyltetrahydrofuro[2,3-d][1,31dioxol-6-yliethyll-1,2,3-

benzotriazin-4(3H)-orm® the sblifibdwifeahsamp@n, ch2gns)irehtainpachbom stepdavakove,

2-methoxy-5- pyridine horonic acid (7.4gms istriphenylph i adium (0) (2.8gms) and 25
potassium farb%lﬁ(a e ()?8%%%5}5(@\%?; r éjg Egﬁlz elt fﬁ%ﬁéﬁg{? § m afg?%argﬁ%%e%su%%u d%%
dimethylformaraides¢8i0Ael pivaeatawdratroard temignsipura xPrevedbtbeesbtedraitbas heated at 120C

for 2 hOUfS_, an@lmgeﬁ%&féﬁﬂ&éﬂiﬁ%%@%ﬁi%m%ﬁqwgMm%ﬂﬁékﬁcetﬁ&@e&hﬁrﬁfﬁlﬂm@ layer was
washed with Waterélalntglegrt ne sglutlon an(goglglgeﬂ over an%drouE %OdIHm sul (l)'lat? Solvent was

evaporated undér the Feducet {AFTR 9O R AR IR v{/néa’éhﬁurlﬁeé‘eb@%% mn

Sieuliey p ec§lslher8a
chromatographyasvensitizatgeouding 40%tlettyhpoetdts. ighexane as eluant to afford the title
compound (8.5gms) - 63 - Step c¢: Synthesis of 3-{2-1(3aS,5R,6S,6aS)-5-{2-14-(6-methoxypyridin-3-
371)phenyflethyfep 8- SNt A ST SR F SiINdNOY-B-yA lérky methox gy ridin-3-
benzotriazin-4(ghhhend|fdihe:aakimbfat aosppethol(d 2 g)behisiriag froHtepeb above, in a solvent 5
mixture of tetrahydrofuran: methanol (60mL:40mL) was added 10% Palladium on charcoal (4g) at

room temperature an8etiskleaaetidi hirturewddadya o alkemnneyaddgd anm tabtyredsure of 35 psi

for 4 hours in afRaai@PPasadbisn Theoeagt gsomixuiewes dltered dbroushaealternad and the residue
was washed with methanol. The filtrate was concentrated to afford the title compound (8.1g). 10Step

d: Synthesis of S TBRER A& B84 8-2h§dPo)- DI i%- [SSHAHISRYBHdmYgs then
371)phenyliethylitetiaidydioguscan:d-yliethybat, 2 BriyenZotci sdiend{td)eanaporated under

reduced pressure. The residue thus obtained was taken up in ethyl acetate and water. The
organic layer was separated and washed with water and brine solution and dried over
anhydrous sodium sulphate. Solvent was concentrated under reduced pressure to yield the

title compound (8gm).

20  Step e: Synthesis of (2S,3R)-3-(formyloxy)-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-
(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid

To a solution of compound (8g), obtained from step d above, in tert-butanol:
tetrahydrofuran (40mL:40mL) at 0°C was added a solution of sodium metaperiodate (14g
in 40 mL of water). The reaction mixture was stirred for 2 hours at the same temperature

25  and potassium permangnate (518mg) was added at 0°C. After stirring the reaction mixture
for an additional 6 hours at room temperature, the reaction mixture was evaporated on
rotary evaporator. The residue was taken into water and extracted with ethyl acetate. The
organic layer was washed with water and brine solution and dried over anhydrous sodium
sulphate. The solvent was evaporated under the reduced pressure, to afford the title

30  compound (8g).



Perchloric acid (4.8m1) was added to a solution of compound (8.1gms), obtained from step c above, in
acetonitrile (50m1) and water (8m1) at room temperature. The reaction mixture was heated to 55C for
30 minutes. The reaction mixture was then 15quenched using sodium bicarbonate solution. The
solvents were evaporated under reduced pressure. The residue thus obtained was taken up in ethyl
acetate and water. The organic layer was separated and washed with water and brine solution and
dried over anhydrous sodium sulphate. Solvent was concentrated under reduced pressure to yield the
title compound (8gm). 20Step e: Synthesis of - 64 -

(2S,3R)-3-(formyloxy)-5-14-(6-methox pyridin-3-371%phenyl]-2-12-_ .

(4-0x0-1,2,3-bersBiay sl AL (A5 SRy AR Kelg-metheryperitinshdrbsmpatifatsg), obtained
from step d abowxe;lii2,Rebetuteiaintd{dihydyothyBpe ptmic. 48hL) at 0C was added a solution of sodium
metaperiodate (14g in 40 mL of water). The reaction mixture was stirred for 2 hours at the same

temperature 25and pOeA&Sitith FEIPHAR ghaee Y3187l (RaSAiRsPhe aepontbiatirehigftfe reaction

mixture for an aegitienad 6oReursHakkaNiempeiatweatha seaatiumixiyewaseyapasated on rotary
evaporator, The residue was tgken into water an Ogét acted with ethyl acetate. T(P&eF Fi)é(ﬁ;anic layer was
\

washed with watEF SR BitE SRR ARERTRST B8, SR arsUEgl i SaRHAES 2 &S olvent was
evaporated undesithewediakedipressigrentoctiffbrdethte. tifle: 3tzeomippumeh{8gkhedBdith Sy f: Synthesis

of (28’3R)'s'h%@%ﬁfﬁ@%ﬂftﬁ@ﬁ%%ﬁ&fWE@HH?&Y&EQ@@MET%ﬁhﬁfe.(t%.' Solvent was evaporated
oxo-1,2,3-benzotr|az|n-3(4H)-yDethyIf|]Bfntan0|c acid Potassium carbonate (2.3g) was added to a

solution of comPBShEFLBGS BtaHel AYAPALE AU VECHT AT R 6 AR LY BPSfuran (30mL)

at 0C. The reactionsBimixtuneinga®%titied atraoin exapeiatluenfos ffooditise Stivemipwere evaporated

and the resjcue wasake (L0 Water P B RRSIPISIHROrRNIDIRYS as wasfed with water and

. 3 )
brine solution and dried over anhydrous sodium sulphate vent was evaporate uhlac)-:-r reduced

pressure to obt&ilPaSr&idbe Whichrna3guHiay. By ol 2 Ehromatodiablylovdiailicitgel using 60%
ethyl acetate in(fl@)ﬁ%ﬂfz_%?l,@)[l@gﬁ torpfiord ghe title compound.303(39)3iYasss (RZRA(#87(W +1); 1H
NMR (400 'V'H%’Y‘f?ﬁ&?ﬁﬁf}nﬁ;3}96£_2'2'!567‘()1H, m), 2.52- 2.49 (1H, m), 2.32- 2.28 (2H, m), 1.80-

1.76 (2H, m).

15  Example 1B: Synthesis of (2S5.3R)-3-hydroxy-5-[4-(6-hydroxypyridin-3-yl)phenyl]-2-[2-
(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 226)

To a solution of compound(0.2 gm), obtained from Examplel A above in dry
toluene (5Sml), cooled to —78°C, was added boron tribromide (0.5 ml) and the contents
were stirred at room temperature for 4 hours. Ethyl acetate and water were added to the

20  reaction mixture. Organic layer was separated, washed with water and brine and dried over
anhydrous sodium sulfate. Solvent was evaporated to obtain a residue which was purified
by preparatory thin layer chromatography (2 mm thickness) using 15% methanol in
dichloromethane as eluent to get the title compound (60mg). Mass (m/z): 461.23 (M"
+1); '"HNMR (CD;OD): 8.30 (d, 1H, J = 8Hz), 8.15 (d, 1H, ] = 8Hz), 8.06-8.01 (m, 2H),

25  7.88(t, 1H, J=8Hz), 7.79-7.76 (m, 1H), 7.43 (d, 2H, J = 12Hz), 7.25 (d, 2H, J = 12Hz),
6.75 (d, 1H, J = 12Hz), 4.58- 4.51 (m, 2H), 3.82-3.76 (m, 1H), 2.88 -2.78 (m, 1H), 2.66 -
2.57 (m, 1H), 2.54- 2.47 (m, 1H), 2.33- 2.25 (m, 2H), 1.84- 1.70 (m, 2H).

Example 1C: Synthesis of (2S,3R)-3-(acetyloxy)-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-

[2-(4-0x0-1,2.3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 229)

30 Diisopropyl azodicarboxylate (63 mg) was added to a solution of compound (100
mg) obtained from Examplel A above, tri-n-butylphosphine (93 mg) and acetic acid (1 ml)



8.16- 8.14 (1H, m), 8.04- 8.03 (1H, m), 7.92- 7.88 (2H, m), 7.46 (2H, d, J= 8Hz), 7.24 (2H, m, J= 8Hz),
6.86 (1H, d, J= 8Hz), 4.57- 4.53 (2H, m), 3.93 (3H, s), 3.78-3.83 (1H, m), 2.83- 2.80 (1H, m), 2.63-
2.60 (1H, m), 2.52- 2.49 (1H, m), 2.32- 2.28 (2H, m), 1.80- 1.76 (2H, m). 15Example IB: Synthesis of
(2S,3R)-3-hydroxy-544-(6-hydroxypyridin-3-yl)pheny11-242-
(4-oxo-1,2,3-benzotriazin-3(4H)-yBethyllpentanoic acid (Compound No. 226) To a solution of
compound(0.2 gm), obtained from Example 1A above in dry toluene (5m1), cooled to -78C, was added
boron tribromide (0.5 ml) and the contents were stir@d at room temperature for 4 hours. Ethyl acetate
and water were added to the 20 reaction mixture. Qrganic layer was separated, washed with water
and brine and dheR SEPEAR{ERES BOE N s HiFAtE OEBITERE WAL EUSH 6l 886 Bbtain a residue which
was purified bycpneparatdrRthidukayes ©keomatbgraginte 2ndwashidkndsshusing 586 methanol in
dichloromethans, g €SBl 18 08k Iaf I compaiA ERmalVass il 40 haR Mz tf LHNVIR
(CD30D): 8.30 (d, IH, J = 8Hz), 8.15 (d, IH, J = 8Hz), 8.06-8.01 (m, 2H), 25 7.88 (t, IH, J = 8Hz),
7.79-7.76 (m, I4Ycyapptogrpia(d syp thickesyhusing 19% mofhayolgmdiqhjorpmeshane3pigst 4 58- 4,51 (m,
2H), 3.82-376 i titkd)s02aB8urid. @ (1) (itb}n2EprobAtdY Hyresittfic2idd oRadati{mcitHi)sell 33taze@5 (M, 2H),
(25,3R1-3 (a0 SO 0 STV ESS/ SRR 31706 OO 41 HINMR: 8.7
12-(4-o0x0-1,2,3sheHiottibzid. 3 F =yBelhydeittinoic Heid/ (Cormpdimd Nb 7226}, 2H66= in dry
tetrahydrofurang(g )3t @GR eagien, Bwsture yas-stirgdsfeg IBoyr angponseniratash Rgsidue was
taken in ethyl acetate and was ith water and brine, Ore?tanic layer was concentrated to get oily

hed with
residue which Wa3 Burifled 8r grébdPatit thin1ayerBhrdhratddrapity {2 tin titkn £ 8 using 10%
methanol i0 dictioremeticaielto get Sthe title compound (80 mg) (formed probably by esterfication of
acetic acid (used in large excess) and not due to Mitsunobu reaction). Mass (m/z): 517.06 (M+ +1);
ifINMR: 8 8.37 framnlp | B:Syntheqipioly 23 gR )Y -2 g3 pligmoshs3-diy dpogil-isaudorn-yBpthylhdqd, 2H, J =
8Hz), 7.20 (d, Hydrd-s-8H2)6EntbthelyAyridih 3 §Highedy@Senburolc(iBidlidd AB8¢m, 2H), 4.01 (s, 3H),
2.85- 2.80 (m, 1H), 2.55- 2.75 (m, 2H), 2.31- 2.29 (m, 2H), 2.25- 2.10 (m, 102H), 2.063 (s, 3H).
Example 1D: S§tetheshyoth(3E GRyQ-{iorb8ydidiphen 3)silillcf-oldixy i diriol-dioxoekidy11-3-
hydroxv-544-(6aiReiesyRwitaot- YD BEIY pe e it AR/ diyREROHBANRxBRIr kP & Synthesis of
5-0-Itert-butyl(dipf?enypsilyl]-S-deo-g)e-?a- g-(l,g%ioxog%-ég OB
dihydro-2Hisisoindol-25yQ ettt 2HpHEhyh ety e tigdidene) -hldreyéyofirardsepropylidene-

B-D-lyxofuranose (14g), triphenylphosphine (12g) and phthalimide (5g) were dried in high

vacuum in a round bottom flask for 10 minutes. Then the vacuum was released under a
nitrogen atmosphere and tetrahydrofuran (100mL) was added to the above reaction
mixture. The reaction mixture was cooled to 0°C and diethyl azodicarboxylate (7.8mL)

20  was added slowly. The reaction mixture was stirred for 30 minutes at same temperature,
and then quenched with water and extracted with ethyl acetate. The organic layer was
washed with water, brine solution, dried over anhydrous sodium sulphate and concentrated
to obtain a residue which was purified by column chromatography over silica gel using

30% ethyl acetate in hexane as eluant to afford the title compound (11g).

25  Step b: Synthesis of 3-deoxy-3-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-1,2-
O-(1-methylethylidene)- p-D-lyxofuranose
To a solution of compound (11g), obtained from step a above, in dry
tetrahydrofuran (50mL) at 0°C, was added tetra-butyl ammonium fluoride (41.36mL).
The resulting mixture was initially stirred at 0°C for 1hour, and then at room temperature
30  for 4 hours. The reaction mixture was cooled to 0°C, quenched with saturated ammonium

chloride and extracted with ethyl acetate. The organic layer was washed with water and



155-0-[tert-butyl(diphenyesily1]-3-deoxy-3-(2-hydroxyethyl)-1,2-0-isopropyl dene- p-D-lyxofuranose
(14q9), triphenylphosphine (12g) and phthalimide (5g) were dried in high vacuum in a round bottom
flask for 10 minutes. Then the vacuum was released under a nitrogen atmosphere and tetrahydrofuran
(100mL) was added to the above reaction mixture. The reaction mixture was cooled to OC and diethyl
azodicarboxylate (7.8mL) 20 was added slowly. The reaction mixture was stirred for 30 minutes at
same temperature, and then quenched with water and extracted with ethyl acetate. The organic layer
was washed with water, brine solution, dried over af®fydrous sodium sulphate and concentrated to
obtain a residue which was purified by column chromatograph%/ over silica gel usingb30% ethyl acetate
in hexane as eR4Ht (' SHOYT TEYEHIR T SHBOUHIPIE E LS BISRIBIEy iifdgidys thus Obtained
3-deoxy-3-12-(¥8-pioXedlh3-chiluydrohRithasearapbil X<y St gl isiheB{%- miethadethylid berape
13-D-lyxofuranQge;, .nt TPr-seiution of ecslesielt: %}_19), obtained from step a above, in dry
tetrahydrofuran (50mL) at OC, was added tetra-butyl ammonium fluoride (41.36mL). The resulting
mixture was inigalfycsSyec &isiE E3)Ihadoxaad tha 3 -alisoem3tamparaieissini 4-ppedsy T he reaction
mixture wag cogl;_g) -t&-?ncéth Llleetncﬂgdn\e/gm s%%frr]agegn?%ﬁ&%nlg,rg i%rl][d(?lrlde and extracted with ethyl

as W with water and - 66 -

S€ .
acetate. The organic'layer was washe water a rine, dried over anhydrous sodium

sulphate and concentrgiggd. chR@idesidie ik ariainGHmasRusHEsRycalumn ehirmatagraphy over
silica gel using 80‘? ethyl acetate in hexane_as eluant to furnish the title compé)éégd (59g). Stepc:

Synthesis of (55} 88%9&7- 2 ?Pf,%‘ﬁ %%’-17,?5-%”@‘&‘?83 ﬁﬂ%’ﬁ’f&?o‘f:%&ﬁfﬁ dropwise
54,5-0-(1-methylethytigieine pDdarabifie-pectiodialgio:b Rafuramaskto -35Qxalybeblariséns6mL) and
dichloromethane (20mL) were t in.a three neck roun tom flask and cooled tp -78C.
RSttt S0 b v i et e M bl el o G o
warmed td 035@ fbeBaehmia(28mbhaagddecdordd whily g@inmrisoigtisrsahetsmpoanie(7.2 g),

obtained from stgp:balavaidGdndichieremethans(ROm-hwraAddeshslouywhilgdnaintaining the
same temperature. The reaction mixture was stirred for 45 minutes till the reaction temperature

o

reached - 35C. THe rEACHRGRIMHINF AN 3L SARAIR CBbid i Seend i thdmmnahiAd P2 BML) was added.
The reaction mintiee Wesrsitniea foxwar adeiioradlf30aminditsapa thertempanatucenpeasnalowed to

reach -35C. The reactio ixture nched with saturated sojution 15 of njum chloride and
et with S e R R A o SRl R o
solution, difed eVemarhitrcbsddindesiioivdteidndiddmenathated Thefapnibinahertitiicorsound (7.39).

Step d: Synthesis:0f2skdl(3aSvaR: ERiGAR)-B11E): ArfdrorermarneyQsienyilhae and
dwnethyltetrahydrofuro[tz,3-d}[l,31d|oxol-6-yllethy(IP-(%I§|é|)50|ndole-1,3(2H)-d|one

concentrated to furnish the title compoun

Step d: Synthesis of 2-(2-{(3aS,5R,6S5,6aS)-5-[(E)-2-(4-bromophenyl)ethenyl]-2,2-
dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl}ethyl)-1H-isoindole-1,3(2H)-dione

20 To the suspension of potassium t-butoxide (2.3g) in dimethyl sulfoxide (30ml)
cooled to 0° C, was added (4-bromobenzyl)triphenylphosphonium bromide (12.2gm) in
dimethyl sulfoxide (20ml). After 20 minutes, a solution of compound (4.1gms) obtained
from step ¢ above, in dimethyl sulfoxide (10ml) was added drop wise and reaction mixture
was stirred for 1 hour at the same temperature.Reaction mixture was quenched with water

25  and extracted with ethyl acetate. Organic layer was washed with water and brine solution
and dried over anhydrous sodium sulphate. Solvent was evaporated under the reduced
pressure. Purification was performed on silica gel column by using 40% ethyl acetate in

hexane as eluant to furnish the title compound (4gms).



20To the suspension of potassium t-butoxide (2.3g) in dimethyl sulfoxide (30m1) cooled to O C, was
added (4-bromobenzyl)triphenylphosphonium bromide (12.2gm) in dimethyl sulfoxide (20m1). After 20
minutes, a solution of compound (4.1gms) obtained from step ¢ above, in dimethyl sulfoxide (10m1)
was added drop wise and reaction mixture was stirred for 1 hour at the same temperature.Reaction
mixture was quenched with water 25and extracted with ethyl acetate. Organic layer was washed with
water and brine solution and dried over anhydrous sodium sulphate. Solvent was evaporated under
the reduced pressure. Purification was performed oftsilica gel column by using 40% ethyl acetate in
hexane as eluant to furnish the title compound (4gms). - 67 - Step e: Synthesis of
2-12-1(3aS,5R B 62 SyEhess of 2r2tl3ARRAS iriaTnt Sy shidrgng thoxypyridin-3-
etheny11-2,2-dytpeltbyyigithénsdy2fRrdib2 Byt {ia By dliofwail 263-yl] [ € diokal4dighinbidlet H3(2H)-dione A
mixture of comggmlgﬂg( aipgd from step d above, 2-methoxy-5-pyridine Sboronic acid (0.614g),
tetrakistriphenylphosphinepalladium (0) (0.115g) and potassium carbonate (0.832g) was dried under
high vacuum for 10 minutesand @ipdime thylfobnamide (85up)duasvadred b rpamyeamperature. The
reaction mixture was heat 20C for 2 hours, and.then quenc & ' ater and. extracted with
eyl acetate. TR BT s BB e bR e 1o
anhydrous soditaosaiphdfe 29otwe drigdadsrdpgrarstugnter thairaths éed Pressure to obtain a residue

which was purifiggehy eatmnchmatearaniy avebsiticagrhusingndféa-gthyhacatakadn hexane as
eluant to afford the title compound (0.6298. Step f: S(}/nt,hesis of

2-12-1(3aS 5R1§§%}2§f fqre &g}meilﬁ Wﬂﬁ?ﬁ d with water and extracted with ethyl
yl)phenyliethy 1lde@a2-dirhe thylietr lgydveiusabBed-a]{i 8dioxallbbaylethydd abddried over

15i5°indo'ﬁ)'l’34%@3}918@‘8&%?@/E%QIEF@A?V%F&EQ8%%%%0@%&%@9&%%%é&?@t&‘ ARgNG, In a

methanol (10mL, was added 10% Palladium on charcoal (0.05g) at room temperature and the reaction

mixture was hytfétsgdticl WatPRy e §a s At piaedaeephaey pistifise 45hstire i Ph%r apparatus.

The reaction mixtiue was-filiewdithmughraaelitaipadoaditheasigle was 20 washed with methanol.
The filtrate was concentrated to afford the title compound (0.569).
Step f: Synthesis of 2-{2-[(3aS,5R,6S,6aS)-5-{2-[4-(6-methoxypyridin-3-

yl)phenyl]ethyl}-2,2-dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl]ethyl}-1H-
15 isoindole-1,3(2H)-dione

To the solution of compound (0.6g), obtained from step e above, in a methanol
(10mL, was added 10% Palladium on charcoal (0.05g) at room temperature and the
reaction mixture was hydrogenated with hydrogen at the pressure of 35 psi for 4 hours in a
Paar apparatus. The reaction mixture was filtered through a celite pad and the residue was

20  washed with methanol. The filtrate was concentrated to afford the title compound (0.56g).

Step g: Synthesis of 2-{2-[(2R,3R,4S,5R)-4,5-dihydroxy-2-{2-[4-(6-methoxypyridin-3-
yl)phenyl]ethyl}tetrahydrofuran-3-yl]ethyl}-1H-isoindole-1,3(2H)-dione

Perchloric acid (0.4mL) was added to a solution of compound (0.5g), obtained
from step f above, in acetonitrile (4mL) and water (0.8mL) at room temperature. The
25  reaction mixture was heated to 55°C for 30 minutes. The reaction mixture was then
quenched using sodium bicarbonate solution. The solvents were evaporated under
reduced pressure. The residue thus obtained was taken up in ethyl acetate and water. The
organic layer was separated and washed with water and brine solution and dried over
anhydrous sodium sulphate. Solvent was concentrated under reduced pressure to yield the

30 title compound (0.51g).



Step g: Synthesis of 2-12-1(2R,3R,4S,5R)-4,5-dihydroxy-2-12-14-(6-methoxypyridin-3-
yl)phenyliethylltetrahydrofuran-3-yliethy11-1H-isoindole-1,3(2H)-dione Perchloric acid (0.4mL) was
added to a solution of compound (0.5g), obtained from step f above, in acetonitrile (4mL) and water
(0.8mL) at room temperature. The 25 reaction mixture was heated to 55C for 30 minutes. The reaction
mixture was then quenched using sodium bicarbonate solution. The solvents were evaporated under
reduced pressure. The residue thus obtained was taken up in ethyl acetate and water. The organic
layer was separated and washed with water and brifi& solution and dried over anhydrous sodium
sulphate. Solvent was concentrated under reduced pressure to yield the 30title compound (0.519g). -
68 - Step h: SyntRBiSER ARV IRE iRyl dia-r ineiordy oA irmA- I
{2-14-(6-methofrpixiEmeBhykygheidiicthy)liduiyy HethyBisutyl fdrmatsolution of compound (0.569),
obtained from step g above, in methanol (4mL) at 0C was added a solution of sodium metaperiodate
(0.736 g in 1 mL of wafet)o5Ra pEeRmBrr Akt neeva i atisfiiom s mdthevat the€htnel temperature.

After stirring thesreactiananixtii@ifar.an addittesadi e ul-abreemndampss atiye fthe reagion mixture was
evaporated_on rr%taré/ evaporator. The reslétiue \ggas takehn into water and exgacted.wit ethyl acetate.
€ rea (I)]I' %

The organit layelWESVASHEY R VALS RS Ao R BF Y Sver SR8 1% sodium
sulphate. The selvem wasueyponratddtindertihe reduoedpessurethe t8abtainedithevtitle compound

(0.549) Step  SUURSIRANGS SYFA (1 Alosd T UARHIIARAPEIT S
(formyloxy)-5-14-(6-methoxypyridin-3-yl)phenylipentanoic acid The compound (0.54 g) obtained was

taken in acetor§tAIEABIAL) AR WP [AYRLY o ashe ¢8Il oR < aaL R oYL D HEEDAMEE (0.0544)
was added. ReadtjdmilSsodixiure niasecdbleshbiee Gy and ippaiedendee rioxidénidanirysand sodium chlorite

(0.208 g) wyere gdded, fﬁﬁtﬁﬁé@!@%‘%&%‘f(li t)ion mixture for additional Ihour, solvents were evaporated
on rotaevaporator; the residue was taken into water and extracted with ethyl acetate. Organic layer

was washed wighepateymaesRene2s@rjionAnBdiish ayeadyaysmissoindol-2-yl)ethyl]-3-
(formyloxy)-5-[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid

The compound (0.54 g) obtained was taken in acetonitrile (6mL) and water
(1mL).To this solution, sodiumdihydrogen phosphate (0.054g) was added. Reaction
15  mixture was cooled to 0°C and hydrogen peroxide (ImL) and sodium chlorite (0.208 g)
were added. After stirring the reaction mixture for additional lhour, solvents were
evaporated on rotaevaporator; the residue was taken into water and extracted with ethyl
acetate. Organic layer was washed with water and brine solution and dried over anhydrous
sodium sulphate. Solvent was evaporated under the reduced pressure, to get the title

20  compound (0.5 g)

Step j: Synthesis of (25,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid

Potassium carbonate (0.165g) was added to a solution of compound (0.4g),
obtained from step i above, in methanol (6mL) at 0°C. The reaction mixture was stirred at
25  room temperature for 3 hours. Solvents were evaporated and the residue was taken into
water and ethyl acetate. The organic layer was washed with water and brine solution and
dried over anhydrous sodium sulphate. Solvent was evaporated under reduced pressure to
obtain a residue which was purification with preparatory TLC using 7% methanol in
ethylacetate as eluent to get the title compound (0.13gm). Mass (m/z): 474.88(M" +1);
30 'HNMR (CDCl):- §8.35 (s, 1H), 7.83-7.81 (m, 2H), 7.77-7.69 (m, 3H), 7.42 (d, 2H, ] =



sodium sulphate. Solvent was evaporated under the reduced pressure, to get the title 20 compound
(0.5 g) Step j: Synthesis of (2S,3R)-2-12-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-371)ethyl]-3-
hydroxy-5-14-(6-methoxypyridin-3-yl)phenylipentanoic acid Potassium carbonate (0.165g) was added
to a solution of compound (0.4g), obtained from step i above, in methanol (6mL) at OC. The reaction
mixture was stirred at 25 room temperature for 3 hours. Solvents were evaporated and the residue
was taken into water and ethyl acetate. The organic layer was washed with water and brine solution
and dried over anhydrous sodium sulphate. Solverit@®as evaporated under reduced pressure to obtain
a residue which was_purification with preparatory TLC using 7% methanol in ethylacetate as eluent to
get the title complAd 0% 35m)” R8s G- h%,JEfS?W)ﬁ UHSPINMR (EBB1Y): 8 8.35 (s, 1H),
7.83-7.81 (M, 297 THT,.891tm,3H), 7.542n{d] 1212 J 5=1.96 0w, 3HR)|.§4267@(n2 BH); = 6Hz), 6.80 (d, 1H, J
= 6Hz), 3.97 (s, 3H), 3.87-3.7 m, 1H), 2.69 (m, 1H), 2.57§m, 1H), 2.15-1.98 (m, 2H),
1.84-1.79 (m, 2Epmnie, s Rynihests ffreaid b-(2'.4'-difluorobiphenyl-4-y1)-2-[2-(1,3-diox0-1,3-

(2S,3R)-5-(2', 4 amhifluroroivipbmiay L 24y Vidon2d 3-61 Bodigeatdndic acid (Compound No. 97)
dihydro-2H-isoindo1-2-yl)ethy11-3-hydroxypentanoic acid (Compound No. 97) 5Step a: Synthesis of
2-(2-{(3aS,5R, 5%:p aSyynth¢riy-of B3(H @RI h)A(H)-2-(3',5'-difluorobiphenyl-4-

37hjethenyl)2 AndlGUASARENOIALR Sl Sk A iul il hisgindalshdiRL) dione A
mixture of compaund (0.2g), obtained from step d of Example 1D above, 3,5- difluorophenyl boronic
acid (0.135g), timgtﬂi‘ﬂﬁﬁnylphosphinepalIadium (0) (0.023g) 10 and potassium carbonate (0. 29)
was dried under high YaeRii (9CIRAMINY16S AN AMEITYIPHBAMIEEETY) Yas sdded at room

temperature. The reaction mixture was heated at 120C for 2 hours, and then quenched with water and
extracted with &iHyPupaERd beraisAgicie 1dyer (Tadkivashery Whesrbarerdpdwride Siéei®h and dried
over anhydroususbpbuiiish phatenkolvenl wasigvapeiatedundantheredudeckg@rassare to obtain a 15
residue which was purified b chromatography over silica.gel using 30% ethyl acetate in
oxane a5 el T e e S o so e RERTHIE HR ARG RIS
2-(2-{(3aS,5R, 682164 38)-B02-{ar Bhdifiu ordiiphangicied witfettad]-agd extracted with ethyl

acetate. The organic layer was washed with water and brine solution and dried over

anhydrous sodium sulphate. Solvent was evaporated under the reduced pressure to obtain a
15  residue which was purified by column chromatography over silica gel using 30% ethyl

acetate in hexane as eluant to afford the title compound (0.205g).

Step b: Synthesis of 2-(2-{(3aS,5R,6S,6aS)-5-[2-(3',5'-difluorobiphenyl-4-yl)ethyl]-2,2-
dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl}ethyl)-1H-isoindole-1,3(2H)-dione

To the solution of compound (0.2g), obtained from step a above, in a
20  tetrahydrofuran (10mL), was added 10% Palladium on charcoal (0.1g) at room
temperature and the reaction mixture was hydrogenated with hydrogen at the pressure of
35 psi for 4 hours in a Paar apparatus. The reaction mixture was filtered through a celite
pad and the residue was washed with methanol. The filtrate was concentrated to afford the

title compound (0.2g).

25  Step c: Synthesis of 2-(2-{(2R,3R,4S5,5R)-2-[2-(3',5'-difluorobiphenyl-4-yl)ethyl]-4,5-
dihydroxytetrahydrofuran-3-yl}ethyl)-1H-isoindole-1,3(2H)-dione

Perchloric acid (0.3mL) was added to a solution of compound (0.2g), obtained
from step b above, in acetonitrile (6mL) and water (2mL) at room temperature. The
reaction mixture was heated to 55°C for 30 minutes. The reaction mixture was then

30  quenched using sodium bicarbonate solution. The solvents were evaporated under



dimethyltetrahydrofuro[2,3-d][1,31dioxol-6-yllethyl)-1H-isoindole-1,3(2H)-dione To the solution of
compound (0.2g), obtained from step a above, in a 20 tetrahydrofuran (10mL), was added 10%
Palladium on charcoal (0.1g) at room temperature and the reaction mixture was hydrogenated with
hydrogen at the pressure of 35 psi for 4 hours in a Paar apparatus. The reaction mixture was filtered
through a celite pad and the residue was washed with methanol. The filtrate was concentrated to
afford the title compound (0.2g). 25Step c: Synthesis of
2-(2-{(2R,3R,4S,5R)-2-12-(3',5'-difluorobipheny1-4=3%1)ethyl]-4,5-
dihydroxytetrahydrofuran-3-yllethyl)-1H-isoindole-1,3(2H)-dione Perchloric acid (0.3mL) was added to
a solution of cofPSEhBEYG), CHERIS HBCRIEAL ABb R RILERItARS TEALY MR WAS: (2mL) at
room temperatarganihygaciicepmbitdrandvasshebteth tgalsb@fidir30 soimitesnd tigedsaction mixture was

then 30 quenchag HSINJSAATRIGALQNRIG SQINUBR G SPINANITWRES tﬁééé‘é%l%% Linger - 70 -

reduced pressure.” The residue thus obtained was taken up in ethyl acetate and water. The organic
layer was sepaliéfet?RRerikshe®with water and brine solution and dried over anhydrous sodium

sulphate. Solvent was_concentr der e ed pressure to yield the title compound (0.15g). 5Step
pg e g L L SRR e Rt SR B AR
dihydro-2H-isoitiipdro-3H)ipifsiehYtyDtytiomydbatybfersaligtion of compound (0.15g), obtained from
step c above, in methanolgg({glritnL) at 0C was added a solution of sodium metaperiodate (0.15 g in 1 mL

of water). The reactioh" Rt WAL LRRBEIP 2oL URIH & YR AP B ATP ST IRARH & rihg the
reaction 10 mixtueeforaanddeititiohaldhofiscdinaonatiponipesat (e Sthé readtiohwatedgurehwas evaporated

on rotary evapQraigy, Tn*}%ﬁ?eswa%gs ag %S‘rk.fﬂoiu”rfsoa c?é;s&%”?el%xéﬁ fRAAHID s%%%' ‘%ﬁee}% o' Organic
layer was washed with water and brine solution and dried over anhydrous so iUm su phate. The

solvent wa8 evapstatdaranddditiaredgeed pesdemPesbmdiftdgametimxesmpsundnotey).

on rotary evaporator. The residue was taken into water and extracted with ethyl acetate.
The organic layer was washed with water and brine solution and dried over anhydrous
sodium sulphate. The solvent was evaporated under the reduced pressure to obtained the

title compound (012g).

15  Step e: Synthesis of (25,3R)-5-(3',5'-difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]-3-(formyloxy)pentanoic acid

The compound (0.12 g) obtained from step d was taken in acetonitrile (6mL) and
water (ImL), to this solution sodiumdihydrogen phosphate (0.05g) was added. Reaction
mixture was cooled to 0°C and hydrogen peroxide (0.5mL) and sodium chlorite (0.15 g)

20  were added. After stirring the reaction mixture for additional 1hour, solvents were
evaporated on rotaevaporator, the residue was taken into water and extracted with ethyl
acetate. Organic layer was washed with water and brine solution and dried over anhydrous
sodium sulphate. Solvent was evaporated under the reduced pressure, to get the title

compound ( 0.12 g)

25  Step f: Synthesis of (2S,3R)-5-(3',5'-difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid

Potassium carbonate (0.06g) was added to a solution of compound (0.12g),
obtained from step e above, in methanol (10mL) at 0°C. The reaction mixture was stirred
at room temperature for 3 hours. Solvents were evaporated and the residue was taken into

30  water and ethyl acetate. The organic layer was washed with water and brine solution and

dried over anhydrous sodium sulphate. Solvent was evaporated under reduced pressure to



15Step e: Synthesis of (2S,3R)-5-(3',5'-difluorobipheny1-4-y1)-2-12-(1,3-dioxo-1,3-
dihydro-2H-isoindo1-2-yl)ethyl]-3-(formyloxy)pentanoic acid The compound (0.12 g) obtained from
step d was taken in acetonitrile (6mL) and water ( ImL), to this solution sodiumdihydrogen phosphate
(0.05g) was added. Reaction mixture was cooled to OC and hydrogen peroxide (0.5mL) and sodium
chlorite (0.15 g) 20were added. After stirring the reaction mixture for additional lhour, solvents were
evaporated on rotaevaporator, the residue was taken into water and extracted with ethyl acetate.
Organic layer was washed with water and brine sotution and dried over anhydrous sodium sulphate.
Solvent was evaporated under the reduced pressure to get the title compound ( 0.12 g) 25Step f:
Synthesis of (2% S35 4 s WiiloPEB RIS TR Y- E@?i‘i"‘i‘! HiB\aygrghromatogtaphy using

dihydro-2H-isoild6 l:@hahetiny Bi8dhydaeasrdniarioig-adid tPletasspomme drbdfate. ([M:86gnwas added to a

solution of comw A ghlqp,fﬁlp@ﬂ Q??;psgepgeﬁ}gcmeﬂ n}eﬁa@oell((% )7a§50§: T&e reaction

mixture was stirred at room temperatur hours Solvent were evaporated and the résidue was

taken into 30 W?%ﬂér7a9fd6e?ﬁ>ﬁmaégt)afe7gfﬁé?(ﬁ‘ga$ﬁ9 Ié@éf%éé%b@hé’ﬂﬁ%%%&ter%a Bt solution and
dried over anhydrous sodiunysulphate 1 Solyestwasgvaporated under reduced pressure to -71 -
obtain a residue which was purrfrcatron wrth preparatory thln Iayer chromatography using 10%
methanol in etiitamptath Ssrthges 3-hiy Jel v 1)-480.13(M+ +1);
IHNMR (C133Qp). 7 25 7 23 (d 2H) 7.03-6.98 (m, 2H),
3.78-3.72 (m, 3 . , 2.42240 5(m, 1H), 2.10-2.05 (m, 2H),
1.79-1.75 (m, 24dp Exaymﬂks% &yr{dmgsassgﬁl(zs,&%) amﬂmwzzm 0x0-1,2,3-benzot azin-3(4H)-

)?CI l{ezth]%/(glag g;?e@g %, ?ﬁlﬁ%%%{ﬁ r@?%n&j] [l}lg]ci3 3‘1201 6-ytl?ﬁhyl}sf/9t§]%‘se’ns’z&r1a21n 4(3H)-
phenylethWtetFHﬁydrofuro[2,3-d][1 3]dioxo1-6-yliethyll-1,2,3-benzotriazin-4(3H)- 10 one

To the solution of compound (0.3g), obtained from step j of Example 1, in a
solvent mixture of tetrahydrofuran: methanol (10mL:10 mL) was added palladium/carbon
(0.2 g, 10%) at room temperature and the reaction mixture was hydrogenated at the
pressure of 35 psi for 4 hours in a Paar apparatus. The reaction mixture was filtered
15  through a celite pad and the residue was washed with methanol. The filtrate was

concentrated to afford the title compound (0.3 g). Mass (m/z):421 (M")

Step b: Synthesis of 3-{2-[(2R,3R,4S,5R)-4,5-dihydroxy-2-(2-
phenylethyl)tetrahydrofuran-3-yljethyl}-1,2,3-benzotriazin-4(3H)-one

Perchloric acid (0.2 mL) was added to a solution of compound (0.3g ), obtained
20  from step a above, in acetonitrile (4 mL) and water (0.3 mL) at room temperature. The
reaction mixture was heated to 55°C for 30 minutes. The reaction mixture was then
quenched using a sodium bicarbonate solution. The solvents were evaporated at reduced
pressure. The residue thus obtained was taken up in ethyl acetate and water. The organic
layer was separated and washed with water and brine solution and dried over anhydrous
25  sodium sulphate. The solvent was concentrated under reduced pressure to yield the title

compound (0.3 g).

Step c: Synthesis of (2S,3R)-3-(formyloxy)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]-5-phenylpentanoic acid

To a solution of compound (0.3 g), obtained from step b above, in a tert-

30  butanol:tetrahydrofuran (3mL:3mL) at 0°C was added a solution of sodium metaperiodate



To the solution of compound (0.3g), obtained from step j of Example 1, in a solvent mixture of
tetrahydrofuran: methanol (10mL:10 mL) was added palladium/carbon ( 0.2 g, 10%) at room
temperature and the reaction mixture was hydrogenated at the pressure of 35 psi for 4 hours in a Paar
apparatus. The reaction mixture was filtered 15through a celite pad and the residue was washed with
methanol. The filtrate was concentrated to afford the title compound (0.3 g). Mass (m/z):421 (Mt) Step
b: Synthesis of 3-{2-1(2R,3R,4S,5R)-4,5-dihydroxy-2-(2-
phenylethyl)tetrahydrofuran-3-yliethyll-1,2,3-benzotrfazin-4(3H)-one Perchloric acid (0.2 mL) was
added to a solution of compound %%.3g|:?é,eobtai,ned 20 from step a abave, in acetonitrile (4 mL) and
water (0.3 mL) St $obviteMbefatare) THe FEAA G AL RS e T B SAR®30 minutes. The
reaction mixturegs-dhernodpnetadnysinopagaodi(N015igaraendte cal 0tion AThessolveris were
evaporated at rr%glé{ced | pressure. The resi thus thain%d was takﬁln up in eth}/l acetate and water.

) 10n Mixture Tor an addition our%a room mgega ure, i; ction ture was
The organic layer was separated and washed with water and brine 'solution and dried over anhydrous

25sodium sulpl§EgeorTise. seivendusag ciaker Hiareden pbriestrdotihrabslaecttoyidier gigatitke compound

(0.3 9). Step c:1Suthasia HRoidR)aBr(fammliaoridlatd @K dves Aieazaliadions (4H)-
I%en noic acid - 72 - g0.673 I%xdin 3H1L (af water). Th redaﬁtio. mixture was stirred
a er reduce g the t%

371)ethyl]-5-phen
r%% ety ¥ d at OC. After stirring

su te. e sqlvent was ev 1e a
for 2 hours at sa empera(fure anc? poat%ssmm permangn es(%l. 2%) g) was a

the reaction mixeureofod&h Bghditional 6 hours at room temperature, the reaction mixture was
evaporated, the residue was taken into water and extracted with ethyl acetate. The organic 5 layer was

washed with wafeP ShavBifsisafuedn Bhirvi vkt idesbalar @B he solvent was

evaporated ungeyetiedpsqihaigpsutendiz atidrd the title compound (0.3 g). Step d: Synthesis of
(25,3R)-3-hydroxy-2-12-(4-ox0-1,2,3-benzotriazin-3(4H)- 371)ethyl]-5-phenylpentanoic acid
10Potassillin carbondieqoit egirivastadbbdeorassuidaibin srdshepehsenieesnd)0-3 ),

obtained from step ¢ above, in methanol (4mL) and tetrahydrofuran (4mL) at 0°C. The
reaction mixture was stirred at room temperature for 3 hours. The solvents were
evaporated and the residue was taken into water and ethyl acetate. The organic layer was
washed with water and brine solution and dried over anhydrous sodium sulphate. The

15  solvent was evaporated under reduced pressure to obtain a residue which was purified by
column chromatography over silica gel using 10% methanol in dichloromethane as eluant
to afford the title compound (0.020g). Mass (m/z):368.0 (M* +1); 'HNMR (CD;OD): &
8.31 (d, 1H, J = 8Hz), 8.15 (d, 1H, J = 8Hz), 8.06- 8.02 (m, 1H), 7.91- 7.89 (m, 2H), 7.62
(d, 2H, J = 8Hz), 7.36 (d, 1H, J = 8Hz), 7.21-7.07 (m, 1H), 4.57- 4.52 (m, 2H), 3.78-3.76

20  (m, 1H), 2.76 -2.75 (m, 1H), 2.57 - 2.49 (m, 2H), 2.29- 2.27 (m, 2H), 1.74- 1.71 (m, 2H).

Example 3: Synthesis of (2S.3R)-2-[2-(1,3-dioxo-1.3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxy-5-[4(trifluoromethyl)phenyl]pentanoic acid (Compound No.84)

Step a: Synthesis of 5-O-[tert-butyl(diphenyl)silyl]-3-deoxy-3-[2-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]-1,2-O-isopropylidene-p-D-lyxofuranose

25 A mixture of compound (0.14g), obtained from step f of Example 1,
triphenylphosphine (0.080g) and pthalimide (0.045g) were taken in a round bottom flask
and dried in high vacuum for 10 minutes. The vacuum was released under a nitrogen
atmosphere and tetrahydrofuran (SmL) was added to the reaction mixture. The reaction
mixture was cooled to 0°C and diethyl azodicarboxylate (0.1 mL) was added slowly. The

30  reaction mixture was stirred for 30 minutes at same temperature and then quenched with

water and extracted with ethyl acetate. The organic layer was washed with water, brine



obtained from step ¢ above, in methanol (4mL) and tetrahydrofuran (4mL) at OC. The reaction mixture
was stirred at room temperature for 3 hours. The solvents were evaporated and the residue was taken
into water and ethyl acetate. The organic layer was washed with water and brine solution and dried
over anhydrous sodium sulphate. The 15 solvent was evaporated under reduced pressure to obtain a
residue which was purified by column chromatography over silica gel using 10% methanol in
dichloromethane as eluant to afford the title compound (0.020g). Mass (m/z):368.0 (M+ +1); IHNMR
(CD30D): 8 8.31 (d, 1H, J= 8Hz), 8.15 (d, 1H, J= 8H23);8.06- 8.02 (m, 1H), 7.91- 7.89 (m, 2H), 7.62 (d,
2H, J =8Hz), 7.36 (d, 1H, J = 8Hz), 7.21-7.07 (m, 1H), 4.57- 4.52 m 2H), 3.78-3.76 20(m, 1H), 2.76
-2.75 (m, 1H), Sokupion, Qfée?rﬁveéﬁ%h%dws paraa (i) l'ﬁpﬁef“%o&c?‘i” 2?1‘)" ERUNTOI'S: Synthesis of
(2S,3R)-2-12-(dBatioke<t B:divydnp cdHascimdoibteydpbihykt sBica gel using 30 % ethyl acetate
hydroxy-544(tri NANGIG g;gmp d t Y. sis of

5-0-Itert- butyl(df#pﬁ%%&qé%%gggg@g 3-12-0, g&é%)é(o 1, 3-P Hy Nﬁsgﬁ)mﬁ %983(1\)? LEQ)G

dihydro-2H-isoiswdplb2 S§aeits]ol Ldusepropylisianad 33 dxatdranasearfoh 2yistdiel i, gompound
(0.149), obgaln from st fgf@a dle 1. tri henylphosphine (0.080g) and pthalimide (0.045g) were
taken in a roun bollfonq fie nark{lg vacuum for 10 minutes. The vacuum was released

under a nitrogen atmasphergRAGLeHARYHPMIRILBIHINaS3des ot ararion mixture. The

reaction mixture was cooled to 0C and diethyl azodicarboxylate (0.1 mL) was added slowly. The 30
reaction mixturlREEaREd {6 thihGretespddpd e varhp é’fﬁ‘f‘é’%{ﬂ’a‘ R U cnEy ith water and

extracted with eghyltiagetat@rc g Q{@@nﬁ{ayﬂrmmsfﬂ&dmmﬂumaﬁ% obRaempdatgolsiian, dried over
anhydrous sodi jum s%ghate and cotncentrat iE;LJheg S|due s0 taltned as purified by column
chromatography PBVer SHTEAGRT TEHY SV Scetald ' xa)ﬁe SUEERTS MR the title
compound {0.1did)riNtassl éxttzéteﬁ(iﬁt(i\ﬂthyﬂZB@tateSfép be8yontmesigofwashed with water and

3-deoxy-3-12- (ﬂ;r%éj'a%%%v%rqmwu@%dﬁﬂi{‘ﬁ%a@%@&%}{ﬂe&v&eﬁoﬁgE’éQHﬁ(&lﬁﬂlﬁ)ﬂa?fnPd'yXOfuranose

To a solution of compound (0.0609), obtained from step a above, in dry tetrahydrofuran (2 mL) at OC,
was added tetrA5Ry A5 r‘ﬁb‘“rﬂhi’i‘?"flﬁgﬁ‘a‘ét‘(é@mlfye’rﬁ‘g%%‘ﬂlﬂﬂ@grﬁ%ﬁ@%a%eﬁﬁﬁlaﬂ kesiftfed at OC for
1 hour, and thess alunaor fierigpetattne fomdduad s.4Tde reaction mixture was cooled to 0C, quenched
with saturated ammonium 10 chloride and extracted with ethyl acetate. The organic layer was washed

with water and Bténe; Syidresivat &hhydiasaxysddfcrh3sdiprieddilydsoddhisaindel 2nd)etkidioe thus

obtained was pyEfigsHyr6pIIAVA CDARBIRGRNYIRMES-SIECRBRLYSING 60% ethyl acetate in hexane as
eluant to furnish the title compound (0.4 g).  Step c: Synthesis of

(5S)-3-deoxy-3-12-(1]8-dilixe~1cS-dinyd it iSoikdodbd -gidethy (0.6 mL) and dichloromethane
154'5'0'i50pr0Qyéigrﬁﬁ%?fgé%ﬁpé@gfﬁ%@tﬂ’éﬁ‘%ﬂ@@@'&@&%lfoxide (1mL) was added dropwise
to the reaction mixture. The reaction mixture was warmed to -35°C for 5 to 10 minutes
and again cooled to -78°C. A solution of compound (1 g), obtained from step b above, in
20  dichloromethane (SmL) was added slowly while maintaining the same temperature. The
reaction mixture was stirred for 45 minutes till reaction temperature reached -35°C. The
reaction mixture was again cooled to -78°C and triethylamine (2.4 mL) was added. The
reaction mixture was stirred for an additional 30 minutes and the temperature was allowed
to reach -35°C. The reaction mixture was quenched with saturated solution of ammonium
25  chloride and extracted with dichloromethane. The combined organic layer was washed
with water and brine solution, dried over anhydrous sodium sulphate and concentrated to

furnish the title compound (1.0 g).



In a three-neck round bottom flask, oxalyl chloride (0.6 mL) and dichloromethane (20 mL) were placed
and cooled to -78C. Dimethylsulfoxide (1mL) was added dropwise to the reaction mixture. The reaction
mixture was warmed to -35C for 5 to 10 minutes and again cooled to -78C. A solution of compound (1
g), obtained from step b above, in 20 dichloromethane (5mL) was added slowly while maintaining the
same temperature. The reaction mixture was stirred for 45 minutes till reaction temperature reached
-35C. The reaction mixture was again cooled to -78C and triethylamine (2.4 mL) was added. The
reaction mixture was stirred for an additional 30 miniftes and the temperature was allowed to reach
-35C. The reaction mixture was (#ﬁenched with saturated solution of ammonium 25 chloride and

extracted with GERGiSHENESRET FHE KSATR SAgA e LRt vhs whdald Wk vesesretdorine

solution, dried puendhiyyicusabediufmrs{didig a]tﬂotxoheqﬂitefalﬁ(}i-lﬂﬁsmislolﬂmi{ﬂﬁpmund (2.0 g).
- 74 - Step d: Synthesis of 2-{2-1(3aS,5R,6S,6aS)-2,2-dimethy|-5-{(E)-2-14-(trifluoromethyl)
phenyllyinylitetrahydrsfuRs 2 seeponRiitiRbesf PrapcibyReRe leephonighEomiderg the

suspension of mmwryl{é&ﬁﬂﬂmgrﬁim&wldmemﬂyﬂ@htasﬁtmﬁnuﬂmmmmude 102295 Qhaiftied. A
), obtained o SI8m S B O B8 e, ang
the reaction migddee daRvSHRRSTSP m@m@mﬂw@%@m%mbémm% stied ez dthonr#ihare was

quenched with é/élﬁtetfeﬁﬁ&ﬁﬁiéaqtﬁ‘&rWEhoﬁtMtﬁFeemgequEH&&f ganiGlayenwaswashednwith water and
brine solution an %led ov anh droPs sodium e.Thes entw s eva orated under reduced

pressure and tiFE Y G Fe@iGud &?alﬁgd Swa% |\e7§'ot Vyact:%rlu rl%) ‘ﬁer(%?ﬁéi%g?‘a rlegs%%rBO% ethyl
acetate in hexaamémoshmdnm $uhvhsih tﬁédlitévcmgamc(f}t@@g)ldm asBipd/p)cdB7e (id) tBtep e:

Synthesis gf 2-{eql(RaARobbERAIR- Bu%f@m&%fbmhﬁn{%ﬁ&nﬁ 5@%9&9%%@%6% pyllethylitgirahydrofuro
[2,3-d] [1,3] dioxo1-6-yl] ethyll-1Hisoindole-1,3(2H)-dione 1510% Palladium on charcoal (0.2 g) was

added to the sdIiBh ??fe&ﬁ?fd&g'ﬂalfb tﬁSB le(?BfﬁPr?@?fifff%ﬁ?@tebdﬁs%ﬁ’Ef%4§ﬂ Ehy1 acetate (20 mL) at
room temperatire an% gselg%g@ {91 %g Q VQQG&}?&QH. e}ts'sc& ﬁil for 4 hours in a Paar

apparatus. The reaction | mlxture was itere t’hrbug elite pad and the residue was washed with

methanol The ﬂﬁ?ﬁl@%ﬁﬁ%ﬁﬂﬂﬂéﬁ‘w@Ff@i&ﬂﬁefﬁﬂd%%ﬁirbbéh’@@!zﬁzﬂ]g}hmé@p f: Synthesis of

2-{2-1(2R 3R, 4fSeaRHe. D3y 2-{2-14-
(trifluoromethyl)phenyllethylitetrahydrofuran-3-yllethyll-1H-isoindole-1,3(2H)- dione Perchloric acid
(0.2 mL) wés added tt0zoSolitiomodrcdrmoonlritl 1@)2286 gjdobtaihesbinom steprepabole). 20@cetonitrile

(4mL), water (%m&h&f@oﬁ%&d&fw&l{% é@l’ﬁ 5@1‘&11@(20 mL) at room temperature and the reaction

mixture was hydrogenated at 50 psi for 4 hours in a Paar apparatus. The reaction mixture
was filtered through celite pad and the residue was washed with methanol. The filtrate

was concentrated to afford the title compound (0.225 g).

20  Step f: Synthesis of 2-{2-[(2R,3R,4S,5R)-4,5-dihydroxy-2-{2-[4-
(trifluoromethyl)phenyl]ethyl}tetrahydrofuran-3-yljethyl}-1H-isoindole-1,3(2H)-

dione

Perchloric acid (0.2 mL) was added to a solution of compound (0.225 g), obtained
from step e above, in acetonitrile (4mL), water (1 mL) and tetrahydrofuran (0.5 mL) at
25  room temperature. The reaction mixture was heated to 55°C for 30 minutes. The reaction
mixture was then quenched using sodium bicarbonate solution. The solvents were
evaporated at reduced pressure. The residue thus obtained was taken in ethyl acetate and
water. The organic layer was separated and washed with water and brine solution and
dried over anhydrous sodium sulphate. The solvent was concentrated under reduced

30  pressure to yield the title compound (0.22g).



25 room temperature. The reaction mixture was heated to 55C for 30 minutes. The reaction mixture
was then quenched using sodium bicarbonate solution. The solvents were evaporated at reduced
pressure. The residue thus obtained was taken in ethyl acetate and water. The organic layer was
separated and washed with water and brine solution and dried over anhydrous sodium sulphate. The
solvent was concentrated under reduced 30pressure to yield the title compound (0.22g). - 75 - Step g:
Synthesis of (1R,2S)-4-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-y1)-2-formy1-1-
{2-14-(trifluoromethyl)phenyliethyllbutyl formate - Asolution of sodium metaperiodate (0.313 g in 1
mL of water) was added to a solution of com o,unde{O.ZZ ), obtained from step f above, in a
methanol:tetral%}ﬁ?@ﬁﬁﬁﬁ?‘%‘%%@ﬁ’%ﬁﬁ‘ﬁ’éjé."’f‘ﬂ' ’r”eﬂﬂ%ygﬁ"rﬁ&f%'\ﬂ&'szsﬂ%écﬁ’é‘f‘&l ours at same
temperature Af{er[$t(triflpdhenabagt)phenyilttiiglfonehfaddittenal 6 hours at room temperature, the
reaction mixture was evaporated on a rotary-evaporator, and the residue was taken into water and

extracted with ethyl aCeItBIOTRE SSARIRTRPEHAWAS (DadHed it afer il Wirmd&ditRidn and dried
over anhydrous oeakror suiphiaiel (e gobveibdsnavwagorated Lbiundenihel fegisaehpriessure, to afford

the title compoynd (0.22 ). S : Synthesis of .
(25,3R0-2.55.0 0B & kg6 SHELBTIRR2 YE5gifor 2 bours o same tempear
(formyloxy)-5- 14 {¢risturorgrtiet il phremytipentarioledddiditboeh sotutionoof tompeaturd t@.229), obtained

from step g abQugyish 3.8QIYE N TUAYER REAREIARINIR WRIRRIS I Dbk RLOGa VYA dlged sodium
dihydrogenphosphate 15(0.021g), sodium chlorite {0.081g) and hydroﬁﬁen peroxide (1mL, 30% in

water). The reatBSha GRS RAY LiHEY RSP fiolie ePBEYEmBEmtthed Wi WK were
evaporated undenseduced préssude tor abbigioas asltduesHihytcaddtate andwuatenpvereddded to the

resulting regidyg, ;TG JIGARIG IR¥EGYAS SeRA'RLSdIERIGHLW(ELYaler and brine, dried over

anhydrous sodium sulphate. The solvent was evaporated under the 20reduced pressure, to afford the
title compound $@ 19)s yi@iesis OF IESRIF0f2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-

(@5.3%)212.0 - clono.l SN ZHcanRcl 2Bl E,
hydroxy-5-14-(RBYeeE j%;%eny ipen ar’(gﬁ ac?é/]p
To a solution of compound (0.22g), obtained from step g above, in a solvent
mixture of acetonitrile:water (3mL:1mL) at 0°C, were added sodium dihydrogenphosphate
15  (0.021g), sodium chlorite (0.081g) and hydrogen peroxide (ImL, 30% in water). The
reaction mixture was stirred for 2 hours at room temperature. The solvents were
evaporated under reduced pressure to obtain a residue. Ethyl acetate and water were
added to the resulting residue. The organic layer was separated, washed with water and
brine, dried over anhydrous sodium sulphate. The solvent was evaporated under the

20  reduced pressure, to afford the title compound (0.2 g).

Step i: Synthesis of (2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxy-5-[4-(trifluoromethyl)phenyl]pentanoic acid

Potassium carbonate (0.178 g) was added to a solution of compound (0.2g),
obtained from step h above, in methanol (7 mL) at 0°C. The reaction mixture was stirred
25  at room temperature for 3 hours. The solvents were evaporated and the residue was taken
into water and ethyl acetate. The organic layer was washed with water and brine solution
and dried over anhydrous sodium sulphate. The solvent was evaporated under reduced
pressure obtain a residue which was purified by column chromatography over silica gel
using 10 % methanol in dichloromethane as eluant to afford the title compound (0.090 g).

30  Mass (m/z): 458.0(M" +23)



Potassium carbonate (0.178 g) was added to a solution of compound (0.2g), obtained from step h
above, in methanol (7 mL) at OC. The reaction mixture was stirred 25 at room temperature for 3 hours.
The solvents were evaporated and the residue was taken into water and ethyl acetate. The organic
layer was washed with water and brine solution and dried over anhydrous sodium sulphate. The
solvent was evaporated under reduced pressure obtain a residue which was purified by column
chromatography over silica gel using 10 % methanol in dichloromethane as eluant to afford the title
compound (0.090 g). 30 Mass (m/z): 458.0(M+ +23)/€-76 - IHNMR (CD30D): 8 7.83 (q, 2H, J = 3.1
Hz), 7.71 (t, 2H, J = 3.2 Hz), 7.51 (d, 2H, J = 7.6 Hz), 7.28 (d, 2H, J = 7.9 st), 3.95-3.76 (m, 3H),
2.93-2.55 (m, 3ﬁiﬁ¥ﬁ&@!}2%‘3()r'r§ 89 E@xlinpre 1! Bghthdbid gl 1 =32 Hz), 7.51 (d, 2H, 1 =7.6
(2R,3R)-5-(4'-chHigrotap eyl #=y19-842 3 2533diexa; 3 13).diwpdr 62 kdvisoin do -2- Dethy 443 3-hydroxypenta
sis of
1,2:5,6-Di-O-is&promitidedvatiesihel CRSRIte=ftireidexebiphen@xdix ) 2H| & HA-dpox a-8. i 0
dichloromethangi(28Q.401-) \Wes@ e ke RVt & hésarIRCk IounEbBeiRMiflagk)and cooled to -75C under a
nitrogen atmosphere. Then dimethylsulfoxide (27.3 mL) was added dropwise slowly maintaining the
temperaturg at Stépa:. Shin¢hesiacifdiR rijdi-Ovapsipytideioodd ritindtbsxad difersame temperature, and
then 10 diacetone-a-D-glucose (50 I% in dichloromethane (500 mL) was charged slowly maintaining

the temperature at -70&ABlovd Al Ldmnhgishnraestns (3N s auaed Wi 5 the above

mixture at the savra-denperaivsbatdraieiddsolution efammarnipen ahlospteren Water (500 mL) was
charged to the reaction mixtur r 30 minutes and the temperature was allowed to rise to room
rermporatre. THL At A S e oo A BB, et s
dried over anhy@réusl8p#iegosurprizie Wik aliss i el adnairagbiaasemeiaepragiiecdpressure to afford
the title compoupde(dR3)-0558R &e Sy RINe s rbme 60 inopreRidere sJHgoxy-3-(2-ethoxy-2-
oxoethylidene)- a -D-ribo-hexofuranose T spension of sadium hydri 155 g, 60% in oil.) in
tetrahydrofurannrt?%'rﬁﬁnrlr1n§)t aettﬁl(n,p\?v%tsurcehaér'g% tr%%?%?g%gﬁﬁ%ﬁgggﬁa é/n Ef%%‘%%ﬂ%%%ﬁﬂo minutes, a
solution of comropwaq Ighaibainedxfroniistesarabovesinustrahtypdrofrent (@ wildnwamiadded dropwise
and the reactiop,pidLre wias siees ik RoERUNASRRBFEMRRIRIME: £ aluralegsglution of

ammonium chloride was added to the reaction mixture. The resulting mixture was extracted with ethyl

acetate. CombiiEH SIS IS Ad R BT S0/ TRATR QPRI E BEe s J R A AL S A8 VA BBTStEd under
reduced préssurettdividdtban¢esidudvhichanviabpurifiedrizy ootuamhychoosnadognapiphovel silica gel using

30 % ethyl acefgie.in Rexans A3 &l R Ao 06, e SATR AN LB MPSS §7/2): 351.1(M+ +23)
Step c: Synthesis of 1,2:5,6-Di-O-isopropylidene-3-deoxy-3-(2-ethoxy-2-oxoethyl)-"a - D-allofuranose

Step b : Synthesis of 1,2:5,6-Di-O-isopropylidene-3-deoxy-3-(2-ethoxy-2-

oxoethylidene)- a -D-ribo-hexofuranose

To the suspension of sodium hydride (0.155 g, 60% in oil.) in tetrahydrofuran (5

20  mL)at 0° C was charged triethyl phosphonoacetate (1.55 mL). After 20 minutes, a
solution of compound (1g), obtained from step a above, in tetrahydrofuran (3 mL) was
added dropwise and the reaction mixture was stirred for 1 hour at the same temperature. A
saturated solution of ammonium chloride was added to the reaction mixture. The resulting
mixture was extracted with ethyl acetate. Combined extracts were dried over anhydrous

25  sodium sulphate and evaporated under reduced pressure to yield a residue which was
purified by column chromatography over silica gel using 30 % ethyl acetate in hexane as

eluant to afford the title compound (1.3 g). Mass (m/z): 351.1(M" +23)
Step c: Synthesis of 1,2:5,6-Di-O-isopropylidene-3-deoxy-3-(2-ethoxy-2-oxoethyl)- a -
D-allofuranose

30 10% Palladium on charcoal (0.05 g) was added to the solution of compound (0.15

g), obtained from step b above, in ethyl acetate (10 mL) at room temperature and hydrogen



- 77 - was supplied at 50 psi for 4 hours. The reaction mixture was filtered through a celite pad and the
residue was washed with ethyl acetate. The filtrate was concentrated to afford the title compound
(0.129). Mass (m/z): 353.2 (M+ +1).  Step d: Synthesis of
3-deoxy-3-(2-ethoxy-2-oxoethyl)-1,2-0-isopropylidene-a-D- 5allofuranose 30 % Perchloric acid (4
mL) was added to a solution of compound (2.0 g), obtained from step ¢ above, in tetrahydrofuran (20
mL) at -5C -0C. The reaction mixture was stirred for 5 hours at -5C -0C and then quenched with
saturated solution of sodium bicarbonate (20 mL). Solvents were evaporated, ethyl acetate and water
were 10added to the resulting?]residue. The aorganic layer was separated, washed with brine, dried over

anhydrous soditih SRIFAE AhBSLER e e eitErd TG o P T CORBEUAGCNFRLS (m/2):313.2

(M+ +1) Step eafSyththesiBioivas washed with ethyl acetate. The filtrate was concentrated to afford the
3-deoxy-3-(2-emg>%1%?%ggmli- .,%&gig,gg/rgpygiggr(ﬁa;gjribopentodialdo-l,4-furanose 15To a

solution of compound (1.5 g), obtained from step d above, in methanol (15 mL) was added aqueous

solution of sodistepRES9daiesislobS @t L-(Plet@bwyatesy kDD - IO rRaptspyMabiieie pas stirred for 3

hours from 5OC t(l)l room temperature. Solvents were evaporated. Ethyl acetate and water were added to
. alioruranos . . A .

the residue. The organic Fayer was separated, washed with brine, dried over anhydrous sodium

sulphate and concentiaigbZ0ipatfard asditievcorpauda(QREbnaLS iRVal 2 7R0%(M+ +1) Step .
Synthesis of ethyl {(3aR,5R,6R,6aR)-5-1

(E)-2-(4-bromaphenypyinyl]-2.2- )
dimethyltetrahydt8iFdA 881 ,%i%d’u‘é%‘i‘-@'{iiééé?g‘t@“ 3 it ?uéﬁBn%ioW%feaCt‘on
(4-bromobenzyhiripenyiphosp iorilubsrantfitde (PG 7ig) tired metthdd wiph eatidet{d Somtidn pbtassium
tert-butoxide (O;3H8RNEHAMACE FHPS SOfERAv-RIEVARNE ACHAR MIIHEGVQE 30 inutes at room

temperature, a solution of compound (0.9 g), obtained from step e above, in tetrahydrofuran (5 mL)
was added’dropificttathseesiagssidisn Fﬁ&ﬂﬁ%%é%ﬁww?sw%W@hﬁéﬁ*{lﬁ@fﬂ&ep&aﬁﬁemperature,
and quenched with d6kyaalc watem Sophattsndesacerapedatedfoand £y decatateandwater were added
to resulting res'&%:alses. ‘rgng a@{g@g’ﬁdg}fg was separated, washed with water and brine solution 30 and
dried over anhy roug sodium sulphate. Solvent was evaporated under reduced pressure and the

residue thus ol¥gip@dsyag R fier dey§O3URLRRBXPIBIQLERANY,PSHNB o} opylidene-a-D-ribo-

pentodialdo-1,4-furanose

15 To a solution of compound (1.5 g), obtained from step d above, in methanol (15
mL) was added aqueous solution of sodium periodate (1.65 g in 10 mL of water) at 0°C.
The reaction mixture was stirred for 3 hours from 0°C to room temperature. Solvents
were evaporated. Ethyl acetate and water were added to the residue. The organic layer
was separated, washed with brine, dried over anhydrous sodium sulphate and concentrated

20  to afford the title compound (0.9g). Mass (m/z):259.2 (M" +1)

Step f: Synthesis of ethyl {(3aR,5R,6R,6aR)-5-[(E)-2-(4-bromophenyl)vinyl]-2,2-
dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl}acetate

To the suspension of (4-bromobenzyl)triphenylphosphonium bromide (2.67g) in

dimethylsulphoxide (15 mL), potassium tert-butoxide (0.508g) was added at 0°C. After
25  stirring the reaction mixture for 30 minutes at room temperature, a solution of compound

(0.9 g), obtained from step e above, in tetrahydrofuran (5 mL) was added dropwise at 0°C.

The reaction mixture was stirred for 2 hours from 0°C to room temperature, and quenched

with ice cold water. Solvents were evaporated, and ethyl acetate and water were added to

resulting residue. The organic layer was separated, washed with water and brine solution
30  and dried over anhydrous sodium sulphate. Solvent was evaporated under reduced

pressure and the residue thus obtained was purified by column chromatography using 10



- 78 - % ethyl acetate in hexane as eluant to furnish the title compound (1.0 g). Mass (m/z):413.3 (M+
+1) Step g: Synthesis of ethyl {(3aR,5R,6R,6aR)-5-1(E)-2-(4'-chlorobiphenyl-4-yl)yinyl]-
2,2-dimethyltetrahydrofurol2,341][1,31dioxol-6-yllacetate 5A mixture of compound (1.0g), obtained
from step f above, (4- chlorophenyl)boronic acid (0.76 g), tetrakis(triphenylphosphine)palladium (0)
(0.14 g) and potassium carbonate (1.0 g) in dry dimethylformamide (10 mL) was heated at 110C for 4
hours. Ethyl acetate and water were added to the reaction mixture. The organic layer was separated,
washed with water and brine solution and dried over &nhydrous sodium 10 sulphate. Solvent was
evaporated under reduced pressure to gbtain a residue which was purified b&lcolumn chromatography

over silica gel USIRGY 35K KM SRBEAR AL aE 58 B, Hie t8arRsre e gteMBiHpound (0.9 g). Mass
(m/z): 465.2 (M##23) Biepth+Bynthesis of ethyl
{(3aR,5R,6R,6aR)-5-12-(4'-chlorobiphenyl-4-ypethyl]-2,2-
dimethyltetrahyfedrarSienthests PRt Byd xGeB.ylaeR a1 5 1E M Sotbiasabdp kapbyhinells g), obtained

from step g abeyedimetiytacsiase dbdonll-ayps3paides-63¥mbaladium on charcoal (0.25 g) at room
temperature. The system was evacuated with hydrogen and the reaction mixture was stirred for 4

hours at rodm temperaturewadéranngeird gepeatahtssptieiienTiwy faketion4mixture was filtered through

celite pad and ¢oResMAIBEtSAIE (hedite cRMROYRHFRoPniNGSH16mIA) (GO 44(M 4:a2028) Step
i: Synthesis of 2-{(3aR,5R,6R,6aR)-5-12- 4'-QhIorobiphenyl-4-5@}ethsll]-2,2- .

dimethyltetrah fﬁf%’i’z%%f&i‘]'f‘i?éwiém-M’@i‘ﬁ%ﬁ?mlﬁ*sea( oRkloresPedpdEb bR ¢do7dg), obtained
from step h abawersinEeiybfvsdrefanan D wote) adds] acithe dedéthvin miaduirmibrolayoiddey 0086 g) at 0C.

Th Iti ixt 5 irred f ! ted soluti f
€ resufting ms'?}é‘r%?e& w\%&%ds\ta'é[ A daP lh§n9%¥1rn% A RAMG. RS %'F%lpﬁ&é ofis3BHgied solution o

I
ammonium chloride was then a - The reaction mixture was then ilitered through silica gel (100-
200 mesh}hndselhasntratedht masyvaperied witsiiedeied Bisagde Wiane resdiiyhiesidife. The organic
layer was sepapatgbdwasbrehmitionatesand brineaiiediavpianhydmuseediimmsiipbate, filtered,

concentated Ul redyRed PIGRRUS IS ARS8 0.59TIRRUIR (055 0) Mass (miz): 425.2 (v

Step h: Synthesis of ethyl {(3aR,5R,6R,6aR)-5-[2-(4'-chlorobiphenyl-4-yl)ethyl]-2,2-
dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl}acetate

15 To the solution of compound (0.8 g), obtained from step g above, in ethyl acetate
(15 mL) was added 10% Palladium on charcoal (0.25 g) at room temperature. The system
was evacuated with hydrogen and the reaction mixture was stirred for 4 hours at room
temperature under a hydrogen atmosphere. The reaction mixture was filtered through
celite pad and concentrated to afford the title compound (0.75 g). Mass (m/z): 415.4 (M -

20 28)

Step i: Synthesis of 2-{(3aR,5R,6R,6aR)-5-[2-(4'-chlorobiphenyl-4-yl)ethyl]-2,2-
dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl}ethanol

To a solution of compound (0.75g), obtained from step h above, in tetrahydrofuran
(15 mL) was added, lithium aluminium hydride (0.096 g) at 0°C. The resulting mixture
25  was stirred for 3 hours at same temperature, and a saturated solution of ammonium
chloride was then added. The reaction mixture was then filtered through silica gel (100-
200 mesh) and concentrated. Ethyl acetate and water was added to the resulting residue.
The organic layer was separated, washed with water and brine, dried over anhydrous
sodium sulphate, filtered, concentrated under reduced pressure to afford the title

30  compound (0.65 g). Mass (m/z): 425.2 (M" +23)



- 79 - Step j: Synthesis of 2-{(3aR,5R,6R,6aR)-5-12-(4'-chlorobipheny1-4-371)ethyl]-2,2-
dimethyltetrahydrofuro12,3-d][1,3]dioxol-6-yllethyl methanesulfonate Triethylamine (0.43 ml) and
methanesulfonyl chloride (0.21 mL) were added to a solution of the compound (0.6 g) obtained from
step i above, in dichloromethane (15 mL) 5at OC. The reaction mixture was stirred at room
temperature for 2 hours. Dichloromethane and water were added to reaction mixture. The organic
layer was separated, washed with water, dried and concentrated under reduced pressure to furnish
the title compound (0.6g).  Step k: Synthesis of - 79 -
2-(2-{(3aR,5R,6R,6aR)-5-12-(4'-chlorobipheny1-4-yHethyl]-2,2-
T0dimethyltetrAM§RIRIEESSE o[- B MR TabIRbE AN 22 Potassium
phthalimide (0.@bideghylveisdydeatunofd-dihtiR)ditedd-Gyiliethgolutibmeditienaempound (0.12 g), obtained
from step j above, in dimethylformamide (5 mL) at room temperature under a nitrogen atmosphere.

The resulting solutionlig&heated &t 501 At mebetetulioarshiilehRA cBblewets eperature.

Ethyl acetate apghivaier wewapsed 6q thetieratimmmibiutovd)enargabiclayienwas separated,
washed W? Wa%%ggn(flh%rine dried over anhxdr us sodiym sulpha Iﬁg organic phase was
¢ )

reaction, mixtyré was stirre room femperature 1of S. o
evaporated to éryness Under reduce pressure. The residue thus obtained was purified by column

chromatographiieilipigrashoacing Matatarec addek smeass @l iintute. flhsisreehis tiercthpound (0.1 g).

M?SS{ ((m/ 2): 549@15&(%‘5,'5@@6’(1*&1@1@@3@&% Liiqynth %&ﬁﬁﬂfﬁated under reduced pressure to furnish
2-(2-{(2R,3S,4R,5S)-2-12-(4'-chlorobipheny1-4-yHethyl]-4,5-
dihydroxytetrakﬁ;}ﬁ%‘%?grr?é%/ ﬁ%‘ég)-'lH-isoindole-l,3(2H)-dione Trifluoroacetic acid (1mL) and

water (0.5 mL) YgiS AIRAA. GOMPOUANSRAR oRINS.AOMuPIRR K AVPYS TR fepstion mixiure

was stirred at room temperature for 2 hours. The solvents were evaporated at reduced pressure. The
residue thif$ orstims&eyliessabrduatarp|2-3Hi-dtctiostd-aprli sihr! Hrisondpdenib IR0 Here separated and

washed with water ar}pI tke)lrisne Sé%'.ﬁlti%nm%gzo. g?d over ha/drous soc%giurg)glgs hate.. The solvent was

concentrated under the reduc p?essur to yié?d)v the title %:no(r)ﬁlf)gungn( rgr; . gotlélf)lorrﬁ? ynthesis of

(2R,3R)-5-(4'-chivromipsiad ya-14-g) ebtaiped frgog isro- 308 veily dig iy | Sumainide I yetn i 13oformyloxy) pe
ntanoic acid 302 Saligualcamien Reh (R0 )rRiainesLtomisteR.d rbrve: kb adest-

butanol:water (2:3; 1.3 mL) was added sodium metaperiodate (0.051 g) at room
about 14 hours and then cooled to room temperature. Ethyl acetate’and water were added

15  to the reaction mixture. The organic layer was separated, washed with water and brine,
dried over anhydrous sodium sulphate. The organic phase was evaporated to dryness
under reduced pressure. The residue thus obtained was purified by column
chromatography using 30 % ethyl acetate in hexane as eluant to furnish the title compound

(0.1 g). Mass (m/z): 549.5 (M +NH,")

20  Step I: Synthesis of 2-(2-{(2R,3S,4R,5S)-2-[2-(4'-chlorobiphenyl-4-yl)ethyl]-4,5-
dihydroxytetrahydrofuran-3-yl}ethyl)-1H-isoindole-1,3(2H)-dione

Trifluoroacetic acid (ImL) and water (0.5 mL) were added to compound (0.04g),
obtained from step k above. The reaction mixture was stirred at room temperature for 2
hours. The solvents were evaporated at reduced pressure. The residue thus obtained was
25  taken in ethyl acetate and water. The organic layer was separated and washed with water
and brine solution and dried over anhydrous sodium sulphate. The solvent was

concentrated under the reduced pressure to yield the title compound (0.028 g).

Step m: Synthesis of (2R,3R)-5-(4'-chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo0-1,3-dihydro-
2H-isoindol-2-yl)ethyl]-3-(formyloxy)pentanoic acid

30 To a solution of compound (0.028g), obtained from step 1 above, in a tert-

butanol:water (2:3; 1.3 mL) was added sodium metaperiodate (0.051 g ) at room



- 80 - temperature. The reaction mixture was stirred for 2 hours at same temperature and potassium
permangnate (0 .001 g) was added at OC. After stirring, the reaction mixture for additional 6 hours at
room temperature, reaction mixture was evaporated on rotary evaporator, the residue was taken into
water and extracted with ethyl acetate. The organic 5 layer was washed with water and brine solution
and dried over anhydrous sodium sulphate. The solvent was evaporated under the reduced pressure,
to afford the title compound (0.025 g). Step n: Synthesis of
(2R,3R)-5-(4'-chlorobipheny1-4-y1)-2-12-(1,3-dioxo83-dihydro2H-isoindo1-2-yl)ethyl]-3-hydroxypenta
noic acid 10Potassium carponate (0.007g) was added to a solution of compound (0,025 g), obtained
from step m)-abRE i et BT O EEe s ¢E Lo FOHTRAL G AL S FREECR Ybom temperature
for 3 hours. Thesahiemtseneiezemaporaied)and tHideesidi@ Wastakendnie watepandxatteyl acetate.
The organic layer wasWashed with water, and krine, solutionand. dried gusr, aghydrus sodium
sulphate. The solvent was evaporate under the réduced 15 pressure obtain a residue which was
purified by coluftiPetoniacograpny sviekalliate gafisihc 10 ehstitapbl I Eiesloldmettidife as eluant

to afford the title GOMROMAMKLIGEHR4abr MASSR4)ifi68 dhd Mrted der iR EGRBOD): 8 7.83 (q, 2H,

J=4Hz), 7.77 H, J.= 4Hz7), 7.56 (d, 2H, J = 8Hz), 7.48 (d, 2H, J = 8Hz), 7.40 (d, 2H, J = 8H2z),
7.26 (d, 1H, J :gﬂéﬁ‘zafesgﬁ? 6"t ipﬁfﬁ’ﬁ‘?%g?;?ﬁg“(‘rﬁ §§?§* K970 r%r%)?rz%ﬂj? @(%mple 5:
Synthesis of (2RB38)u2d Q2 3alioxo-1,3-dihydro-2H-isoindo1-2-ybethyll-5-
(3"-fluoro-4l-methylbiphenyl-4-y1)-3-hydroxypentanoic acid %Compound No. 205) Step a: Synthesis of
3-0-Acetyl-1,2:S6Rd:SYR F&ﬁ;ﬂ(&&éﬁrﬁi‘bﬁklﬂ'&?ﬁ&&ﬁ?ﬁh A-gigsb-Ydiexed iy te (65.77 mL)
was added to a28bisitiadod2oayamnel) Rkt )y htaivedaeiam step a of Example 4, in pyridine (500 mL)
and the reaction mixture was heated at 60C for overnight. Reaction mixture was then concentrated to

obtain a ré8idue. EthyloksstatecamanatatérQérbvad dedetd te TbsriLel Onpanid IS wWhas separated,
washed with dilggihvdreehlesichacisbwatehanehbrinanle selvent wasisyapaiatachyngdesdreduced 30

pressure and the residue thus obtained was purified by silica gel column chromatography - 81 - using
8% ethyl acetafd P HeXIRE 4 R ITAA R Fardish NS 1 & B HB R (L Gy WLt 5L 19(M+ +1)

into water and ethyl acetate. The organic layer was washed with water and brine solution

and dried over anhydrous sodium sulphate. The solvent was evaporated under the reduced
15  pressure obtain a residue which was purified by column chromatography over silica gel

using 10 % methanol in dichloromethane as eluant to afford the title compound ( 0.014 g).

Mass (m/z):478.2 (M" +1)

'HNMR (CD;0D): 8 7.83 (q, 2H, J = 4Hz), 7.77 (q, 2H, ] = 4Hz), 7.56 (d, 2H, ] = 8Hz),
7.48 (d, 2H, J = 8Hz), 7.40 (d, 2H, J = 8Hz), 7.26 (d, 1H, J = 8Hz), 3.83-3.70 (m, 3H),
20 2.85-2.49 (m, 3H), 1.92-1.70(m, 4H).

Example 5: Synthesis of (2R.3S)-2-[2-(1.3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-

(3'-fluoro-4'-methylbiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 205)

Step a: Synthesis of 3-O-Acetyl-1,2:5,6-di-O-isopropylidene-o-D-erythrohexofuran-3-

enose

25 Acetic anhydride (65.77 mL) was added to a solution of compound (45 g),
obtained from step a of Example 4, in pyridine (500 mL) and the reaction mixture was
heated at 60°C for overnight. Reaction mixture was then concentrated to obtain a residue.
Ethyl acetate and water were added to the residue. Organic layer was separated, washed
with dilute hydrochloric acid, water and brine. The solvent was evaporated under reduced

30  pressure and the residue thus obtained was purified by silica gel column chromatography



Step b: Synthesis of 3-0-acetyl-1,2:5,6-di-O-isopropylidene-a-D-gulofuranose To a solution of
compound (26 g), obtained from step a above, in ethyl acetate 5 (250 mL), 10% Palladium on charcoal
(6g) was added and the reaction mixture was shaken under hydrogen atmosphere at 60 psi for 4 hours
on Paar apparatus. The reaction mixture was filtered through a celite bed. The solvents were
evaporated to obtain a crude residue which was purified using column chromatography over silica gel
using 15 % ethyl acetate in hexane as eluant to furnish the title compound (17 g). Mass (m/z): 324.97
(M+ 10 +Na) Step c: Synthesis of 1,2:5,6-di-O-isoprépylidene-a-D-gulofuranose Sodium methoxide
(12.5 g) was added tg a solution of compound (64 g), obtained from step b above, in methanol (10
mL). The reactiSH i FENAS Al FRATEIS ar?c?&i%“b%’dct‘f?*lsh drditssirrosid e Was Migh concentrated.
The residue thusvebt3dnedWas purified 15 by column chromatography over silica gel using 30 % ethyl

acetate in hexane as eluant to afford the title compound (31 g). Mass (m/z): 261.26 (M+ +1) Step d:
Synthesis of 1,3t5Pe R Hrh3 et yA-bRd ol Ry idsnsssB-gulo§ganms hypochlorite (225
mL, 4% solution) was added dropwise to a salution compound (30 g), obtained from step ¢ above,
followet! by addition S0 Lo S BB R S0 45 DS eehformide (10.62 )
and sodiun? ac&taben(tiy 05 diailndithylcacdraceal 309 mis)adder watddre(1@OURTLNLNfESVR2E min, triethylamine

(3.3 mL) was agldechdreRrwisgrtadh e abgeMixbar s Althens BRI e MPSIAIESs. THR FeREHAN Mixture was
extracted with ethyl acetastt(f t\ea}ggr 30 ‘é%in. The o(réganic Ia}éer was dried over anh%/drous sodium

sulphate. The SBR&HE WAL HomS SPETRe drialie (e rd 4G 8 B S8R & P TR ISP P PHEHIE ¥ mpound
(10.4 g). Step ecsyunthvbsis wislpBrBi6l DsQ-isbpnophilicenes3ptip oxy-3H(2+ ethoxpt Axatillidene)-

a-D-xylo-nexofyrannsg nexand & MG AHRR S HO m&%ﬂ%&&@d%g)gp peH FpApsiep fabove, in

tetrahydrofuran, carboethoxymethylene triphenyl-phosphorane (27 g) was added. The 30 reaction
mixture wa¥ refli¥ed for 2 hours and concentrated to afford crude compound, - 82 - which was

e . . 0 .
purified by colugan, chigmiatagraphy. over e, AelYRINg £ Agsiake
Sodium methoxide (12.5 g) was added to a solution of compound (64 g), obtained
from step b above, in methanol (10 mL). The reaction mixture was stirred for 3 hours at
0°C. The reaction mixture was then concentrated. The residue thus obtained was purified

15 by column chromatography over silica gel using 30 % ethyl acetate in hexane as eluant to

afford the title compound (31 g). Mass (m/z): 261.26 (M +1)
Step d: Synthesis of 1,2:5,6-di-O-isopropylidene-a-D-xylo-hexofuranos-3-ulose

Sodium hypochlorite (225 mL, 4% solution) was added dropwise to a solution
compound (30 g), obtained from step ¢ above, followed by addition of 2,2,6,6,-
20  tetramethylpiperidine N-oxyl (0.18 g), potassium bromide (10.62 g) and sodium acetate
(14.19 g) in ethyl acetate (300 mL) and water (100 mL). After 20 min, triethylamine (3.3
mL) was added dropwise to the above mixture at the same temperature. The reaction
mixture was extracted with ethyl acetate after 30 min. The organic layer was dried over
anhydrous sodium sulphate. The solvent was evaporated under the reduced pressure to

25  afford the title compound (10.4 g).
Step e: Synthesis of 1,2:5,6-Di-O-isopropylidene- 3-deoxy-3-(2-ethoxy-2-
oxoethylidene)- a-D-xylo-hexofuranose
To the solution of compound (10.5 g), obtained from step d above, in

tetrahydrofuran, carboethoxymethylene triphenyl-phosphorane (27 g) was added. The

30  reaction mixture was refluxed for 2 hours and concentrated to afford crude compound,



hexane as eluant to yield the title compound (5.0 g). Mass (m/z): 350.28 (M+ +Na) Step f: Synthesis of
1,2:5,6-Di-O-isopropylidene- 3-deoxy-3-(2-ethoxy-2-oxoethyl)- a - D-gulofuranose 510% Palladium on
charcoal (3 g) was added to the solution of compound (12 g), obtained from step e above, in methanol
(50 mL) and the reaction mixture was stirred under hydrogen atmosphere at room temperature for 4
hours. The reaction mixture was filtered through a celite pad and the residue was washed using ethyl
acetate. The filtrate was concentrated to furnish the title compound (12 g). Mass (m/z): 330.9 (M+ +1).
10Step g: Synthesis of 1,2:5,6-Di-O-isopropylidene-82deoxy-3-(2-hydroxyethyl)-a -D- gulofuranose

To the suspension of lithium_ aluminium hydride (2.37 g) in tetrahydrofuran (120 mL) was added a
solution of comPBBURA F1 8% ShraiHeY RS LR #ABE &Y Shethtry dr bt fah LRYG IR -50C. The
reaction mixturéewas allowed ttoyatkhihettige ko rtmpdrata . 0Gasnchm)xBir2wad stied for 30 minutes at
OC. The reaction mixture was quenched using aqueous solution of ammonium chloride (25 mL). The
reaction mixtur@6Pak S)ahesiiRilctio-RitQristie apdidetembéeatyré-@netiarhéosaptbirof 12 hours at
same temperatprguibfig-d@@etion mixture was filtered through a celite pad, residue was washed with
ethyl acetate. The organic layer was dried over anhydrous sodium sulphate. The 20solvent was

evaporatedunder thel féoBekaipressishameaffded wie il coriisoahti (8 d ¢pmsrepdii Bghthesis of
1,2:5,6-Di-O-is@pranyliiener3-6aase 3nkic oo tional, prrihvereRidos pindal 2ybPethvli-a
-D-gulofuranose A(gﬂxture of compound (8.5 g), obt%ine from step g above, triphenyl phosphine
(21.83g) and pHISTiIFTE%E #5 g RN t AU SR TSI B O M FradRASEUPRETHHGHS5 vacuum for
10 minutes. Thﬁhevabth_l:wng\bvgsqi@l@mhdldjﬂdgpsadnﬁmgewatmmsmgetbyamwramﬂjﬁmatan (200 mL)
was added to the Jeaclon Y IEERSEARIQHMINE 28S Faolemie.8Soand disgpropy!
azodicarboxylate (12.625 g) was added slowly. The reaction mixture was stirred for 30 minutes at
same temperatst& andyhepsgugnched-withvikisopiiexéracdas ywitineaihyl acetaig)-d hB-organic layer
was washed WithIV\{ater brine 30solution, dried over anhydrous sodium sulphate and concentrated.

The residue th(s - g‘é@l-i%sﬁtained was purified by column chromatography over silica gel using 40%

o B 1211 3 o 4 S S AU IR R O RIS B9 Dk Bnifests o
-deoxy-3-12-(1,3-dioxo-1,3-dihydro-2H-IsQindol1-2- thyl]-1,2- .
oo e A S it TR o PEUAEEA e heeed solution of

compound (0.8tgffahydrofuran (100 mL) at -50°C. The reaction mixture was allowed to attain the

15  temperature 0°C and mixture was stirred for 30 minutes at 0°C. The reaction mixture was
quenched using aqueous solution of ammonium chloride (25 mL). The reaction mixture
was slowly allowed to attain the room temperature and further stirred for 12 hours at same
temperature. The reaction mixture was filtered through a celite pad, residue was washed
with ethyl acetate. The organic layer was dried over anhydrous sodium sulphate. The

20  solvent was evaporated under the reduced pressure to afford the title compound (8.5 g).

Step h: Synthesis of 1,2:5,6-Di-O-isopropylidene- 3-deoxy-3-[2-(1,3-dioxo1,3-dihydro-
2H-isoindol-2-yl)ethyl]-a -D-gulofuranose

A mixture of compound (8.5 g), obtained from step g above, triphenyl phosphine
(21.83g) and phthalimide (6.73 g) were taken in a round bottom flask and dried in high
25  vacuum for 10 minutes. Then vacuum was released under a nitrogen atmosphere and
tetrahydrofuran (100 mL) was added to the reaction mixture. The reaction mixture was
cooled to 0°C and diisopropyl azodicarboxylate (12.625 g) was added slowly. The
reaction mixture was stirred for 30 minutes at same temperature and then quenched with
water and extracted with ethyl acetate. The organic layer was washed with water, brine

30  solution, dried over anhydrous sodium sulphate and concentrated. The residue thus



obtained from step h above, in tetrahydrofuran (200 mL). The reaction mixture was stirred for 2 hours
at 0-5C and then quenched with saturated solution of sodium hydrogen carbonate. Ethyl acetate and
water were added to the resulting mixture. The organic layer was separated, washed with brine, dried
over anhydrous sodium sulphate and 10 concentrated. The residue thus obtained was purified by
column chromatography over silica gel using 60% ethyl acetate in hexane to afford 5.5 g of the title
compound. Mass (m/z): 377.24 (M+ +1) Step j: Synthesis of
(514)-3-deoxy-3-12-(1,3-dioxo-1,3-dihydro-2H-isoindé1-2-371)ethyl]-
4,5-0-(1-methylethylidene)-L-arabino-pentodialdo-5,2-furanose, 15Ta a solution of compound (5.5 g),

obtained from SYEBISHEVEIH LR A PTG A AL R RS Y FaT5 SHIBSH SFRbaftHDeriodate
(9.33 g in 100 nnlhead@@s dhenteaetionl mhexitrewasstid@d fir 2 hours, then filtered and concentrated.
The residue thus obtained was taken in distilled water and extracted with ethyl acetate. The organic

layer was driedSétRel: Syathesisefphdgexndzshéetiead S dinrBiiHd seirdebmprthrid.2- g). 20Step k:

Synthesis of 2-E-+itspRH 8 &eRePaR)-Rulbfmyaddé-brornophenyl)ethenyl]-2,2-
dirnethyltetrahydrofuro[2,3-d][1,31dioxol-6-yllethyl)-1H-isoindole-1,3(2H)-dione A solution of
(4-bromobeénzyl)triphé A Flatsbyshisrficich(Bridrmitie Wa828dgyl in dlieletiepl iphoxideé ((1®nL) was added

df%pc\:NiZ?t to ;'B%‘éf&%&%ﬁ%ﬁ{‘s%ﬁm&;@égyéfi%&%ﬁl%ﬁ%@@ %Eip@H@fl‘éﬂ)tiiéhqlim&ﬁééXbﬂl!phOXide (20 mL)
at 0C. After 20 minutes, a solution g compoun g), obtained from step j above, in
dimethylsulpho%f&rgd(gﬁ(f 5L Adady g?%b%%q?rgd”?g]aséﬁgﬁt i%h?@%ﬁg%ﬁ%:j{’%?oﬁeﬂour at the
same temperatundoiidie retgtiortanxdutevvrasiguenicae thwithramdteg anstextrdbtect guitie Bileyl acetate.
The organic layeragsases IR ARk and TR saiipn.acchied ust: antydrous sodium

sulphate. The solvent was evaporated under the reduced pressure to obtain a residue 30 which was

purified by ColutArreHFditatolTApIPH TR ShRehb I ARG Ath R et M ehEmaie HaAHE S5 furnish the title
compound (5.5st)cd\alssifin )AL {ite i hpxaildo Hfed 1.5Fywrthesigecafompound. Mass

2-(2-{(3aR,58,%§)26)a §41§E[);1 3'-fluoro-4'-methylbiphenyl1-4-
ypethenyl]-2,2-dimethyltetrahydrofuro12,341111,31dioxol-6-yllethyl)-1H-isoindolel1,3(2H)-dione A

(0,314 6 12 e o oAl e (00 10-05e o 3 pocaalim carboras (0414 g) was
dried und,er hig%f%gyg 'Hﬂﬁ?‘fﬁ%ﬁ%ﬂ%ﬁé. 'f'ﬁ%%hé %ffﬁoa’g@?é%gégﬁéaﬁ?ﬁ%er nitrogen atmdsphere and
dry dimethylformamidg, (58135 AR 5P, ts%m%a%ﬁ?stlgﬁa%%%}mm%g%was heated at

120C for 2 hours, and then quenched with water and extracted with ethOyI acetate. The organic layer
was washed ml) was added aqueous solution of sodium periodate (9.33 g in 100 mL) at 0°C. The

reaction mixture was stirred for 2 hours, then filtered and concentrated. The residue thus
obtained was taken in distilled water and extracted with ethyl acetate. The organic layer

was dried over sodium sulphate and concentrated to afford the title compound (5.2 g).

20  Step k: Synthesis of 2-(2-{(3aR,5S,6R,6aR)-5-[(E)-2-(4-bromophenyl)ethenyl]-2,2-
dimethyltetrahydrofuro([2,3-d][1,3]dioxol-6-yl}ethyl)-1H-isoindole-1,3(2H)-dione

A solution of (4-bromobenzyl)triphenylphosphonium bromide (13.3 g) in dimethyl

sulphoxide (10 mL) was added dropwise to the suspension of sodium hydride (1 g of 50%
suspension) in dimethyl sulphoxide (20 mL) at 0°C. After 20 minutes, a solution of

25  compound (6 g), obtained from step j above, in dimethylsulphoxide (100 mL) was added
dropwise and reaction mixture was stirred for 1 hour at the same temperature. The
reaction mixture was quenched with water and extracted with ethyl acetate. The organic
layer was washed with water and brine solution and dried over anhydrous sodium
sulphate. The solvent was evaporated under the reduced pressure to obtain a residue

30  which was purified by column chromatography over silica gel using 40% ethyl acetate in

hexane to furnish the title compound (5.5 g). Mass (m/z): 499.10 (M +1)



10 with water and brine solution and dried over anhydrous sodium sulphate. The solvent was
evaporated under the reduced pressure to obtain a residue which was purified by column
chromatography over silica gel using 30% ethylacetate in hexane as eluant to afford the title
compound (0.37 g). Mass (m/z): 527.23 (M+ +1) Step m: Synthesis of
2-(2-{(3aR,5S,6R,6aR)-5-12-(3'-fluoro-4'-methylbipheny1-4- 15yl) ethyl] -2,2- dimethyltetra hydrofuro
12,3 41] 11,3] dioxo1-6-yll ethyl)-1H-isoindole- 1,3(2H)-dione 10% Palladium on charcoal (100 g)
was added to the solution of compound (0.37g), obt&frred from step 1 above, in ethyl acetate (10 mL)
at room temperature and the reaction mixture Waﬁ%%d%nated at the pressure, of 35 psi for 1 hour in

a Paar apparati€P2p THENESIRAH A B Wy ot caneEoph st ipiphendvde was washed
with methanol. yljeehiéiydie, Q- rcohdesntitdiett ebuabiodtdia, Sitloso gty Di8-gpiistep-n: Synthesis of

2-(2-{(25,35,4R1,%é)ﬁ;;&i%;@'-ﬂuoro-4'-methylbipheny1-4-
ypethyl]-4,5-dihydroxytetrahydrofuran-3-yllethyl)-1H-isoindole-1,3(2H)-dione To a solution of
compound (0.28 g), ohtaired:fo0od:sienIN @I3ayeo bt nee iiritepdba6d0amLilaind-svater (2 mL) was
added 30% perchloric, acid (0.4.mL) at room.t rature. The reaction mixtu eated to 55C for
30 minutes TE e S S R B L R AR e solvents
were evaporatedbrashiisedqppessale. At erasidliednindes biginaguwadaakeminsthyl cetate and

water. The organiGlayREyassePMateiddwashgmhuithwate naneh briskensaidtienandwdded over
anhydrous 30 sodium sulphate. The solvent was concentrated under the reduced pressure to yield the

- 85 - title compPaHtAt 6o TS By EE Mae M A UOmiBH WS MRS WG AR FNith Bl Sufication and

characterizatiotheBtgpm@hSimnthiesiseofind extracted with ethyl acetate. The organic layer was washed

(ZR’35)'2'1302'(]W§T1%&'QH§ qug g(gRﬁ%ﬁ"ﬂﬁg ;ﬁl@'e%]ﬁ%ﬁa%%ﬁ%{ﬂ -S§a(§£1-l sulphate. The solvent was

fluoro-4'-methylbiphenyl-4-y1)-3-(formyloxy)pentanoic acid 5A solution of sodium metaperiodate
(0.489 g in 5 me Mt YA LIS AR IO PICEBILRIO P IR BSTHS B AV IR Y3 BYiAiERY ol Step n above, in
a tertbutanoL tesrabnigticpiupan ¢Pemilida palasatd0 I hryigaetiom mixideasvasstiio egddertBehours at same

temperature and potassiu ngpate (0.0 ded at OC. After stirring, the reaction
SRR A

mixture for additional & hour tion
Step m: Synthesis of 2-(2-{(3aR,5S,6R,6aR)-5-[2-(3'-fluoro-4'-methylbiphenyl-4-
15  yl)ethyl]-2,2-dimethyltetrahydrofuro[2,3-d][1,3]dioxol-6-yl}ethyl)-1H-isoindole-
1,3(2H)-dione

10% Palladium on charcoal (100 g) was added to the solution of compound
(0.37g), obtained from step | above, in ethyl acetate (10 mL) at room temperature and the
reaction mixture was hydrogenated at the pressure of 35 psi for 1 hour in a Paar apparatus.
20  The reaction mixture was filtered through celite pad and the residue was washed with

methanol. The filtrate was concentrated to afford the title compound (0.28 g).

Step n: Synthesis of 2-(2-{(2S,3S,4R,5S)-2-[2-(3'-fluoro-4'-methylbiphenyl-4-
yDethyl]-4,5-dihydroxytetrahydrofuran-3-yl}ethyl)-1H-isoindole-1,3(2H)-dione

To a solution of compound (0.28 g), obtained from step m above, in acetonitrile
25 (20 mL) and water (2 mL) was added 30% perchloric acid (0.4 mL) at room temperature.
The reaction mixture was heated to 55°C for 30 minutes. The reaction mixture was then
quenched using sodium bicarbonate solution. The solvents were evaporated at reduced
pressure. The residue thus obtained was taken in ethyl acetate and water. The organic
layer was separated and washed with water and brine solution and dried over anhydrous

30  sodium sulphate. The solvent was concentrated under the reduced pressure to yield the



10 mixture was evaporated on rotary evaporator, the residue was taken into water and extracted with
ethyl acetate. The organic layer was washed with water and brine solution and dried over anhydrous
sodium sulphate. The solvent was evaporated under the reduced pressure, to afford the title
compound (0.31 g) as crude mass which was used further without any purification and
characterization. 15Step p: Synthesis of
(2R,35)-2-12-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-y1)ethyl]-5-(3'-
fluoro-4'-methylbiphenyl-4-y1)-3-hydroxypentanoic-adid To a solution of compound (0.31g),
obtained from step 0 above, in methanol (5 mL), potassium carbonate (0.094 g) was added at OC. The

reaction mixtur8 {r58Rerad Qe bom s RS i RO Ured BEherwH ‘fxﬁﬂ?’epwgécﬁtﬂ?ﬂed with ethyl
acetate (50 mLip@0Ohacidifierdtiwith sodium hydrogen sulphate and washed with water (20 mL). The
organic layer was dried over anhydrous sodium sulphate and concentrated under the reduced
pressure obtair®€Resi NI REHIH ($R3DUAfidd b3 firagahadriibxara-fdtodrgehdabgphy-(fing 10%
methanol in dicieremeihaneisp iband-i0) atigsdniyi iip aaaperuieel (0.020 g). Mass (m/z): 476.07 (M+
+1) 25|IHNMR (CD30D): 8 7.72-7.64 (m, 4H), 7.36-7.34 (m, 2H), 7.18-7.10 (m, 5H), 3.68-3.61 (m, 3H),
2.75-2.71 (bn, 1H), 2.360 01 of $e4yum gRineodate (-ASD16 FanBlef) wate9Hagadded ®H), 1.70-1.62 (m,

2H). - 86 - Example foR0ntPesia @4 ¢), obtained from step n above, in a tert-
(2S,39)-3- hydrox%/ 5-(4'- methoxyblphenyl 4%/) )- 242 4-0x01,2,3-benzotriazin- SSf bethylipentanoic
or

acid ( Compoum'] WB tﬁgglyd%&% %‘%ﬂ?e@ 6“ 0°C. he reaction mixture was stirre hours

5-0-ltert- butyl(@p&a&&w@&bﬁduﬁﬁeﬁ@m&s&&n@aﬁwam& g) was added at 0°C. After
12-(4-ox0-1,2,3- benzoLéazm 3$4H) Defthr3gl d 1ona fug{gtose 5A mlxtu[re of compoul ound (20 g),
h|ne

obtained from s{epq’go xamp(i r|p enyl phosp ?anlapfrﬁ ehr?zrg fazin- 4(3H)-one (7.2
g) were driéd |mghww@mma@dmnthwmoﬂ@tgk fog eOdnintre kTiheipactienawas released under

a nitrogen atmegphatg /N deyahxorefuran 200 My :Was added tadhe.abaug seactan gixture. The

reaction mixture W$s cooled to OC and diisopropyl azodicarboxylate (9.8 mL) was added slowly. 10

The reaction miRLPESHQSCAREE T3 S0 MMk %ﬂgsgr}?‘?es%vﬁﬂﬁéﬁstﬁ?%pcgﬂtﬁqﬁgﬁeﬁ%ﬁ%%&dwnh water
and extracted witlysethytoadttatthe Tile angamodd(8i wes wadhedswithivhates, useihBusiodution, dried over

anhydrous sodiym skl ﬂ*i’l‘%ﬁ%ﬁﬁ@ffa%@@ﬁ?aﬁ@ﬁam a residue which was purified by column
chromatography over silica gel using 30% ethylacetate in hexane as eluant to afford the title

compound {22 _geeﬂ\ﬁ)asgl{mézis SGIR M 2: 1) 3 Lhsien, B-diyhesis-Bbindol-2-yl)ethyl]-5-(3'-
3-deoxy-1,2-0-ig0proRy e NG 31 2a (42X 8- 3.y A B ENE AT M acia

To a solution of compound (0.31g), obtained from step o above, in methanol (5
mL), potassium carbonate (0.094 g) was added at 0°C. The reaction mixture was stirred at
room temperature for 3 hours. Reaction mixture was diluted with ethyl acetate (50 mL),
20  acidified with sodium hydrogen sulphate and washed with water (20 mL). The organic
layer was dried over anhydrous sodium sulphate and concentrated under the reduced
pressure obtain a residue which was purified by preparative thin layer chromatography
using 10% methanol in dichloromethane as eluant to afford the title compound (0.020 g).

Mass (m/z): 476.07 (M" +1)

25 'HNMR (CD;OD): & 7.72-7.64 (m, 4H), 7.36-7.34 (m, 2H), 7.18-7.10 (m, 5H), 3.68-3.61
(m, 3H), 2.75-2.71 (m, 1H), 2.55-2.49 (s, 1H), 2.32-2.30 (m, 1H), 2.16 (s, 3H), 1.99-1.94
(m, 2H), 1.70-1.62 (m, 2H).



3(4H)-371)ethylp a -L-ribofuranose To a solution of compound (22 g), obtained from step a above,
in dry tetrahydrofuran (200 mL) at OC, was added 1 M solution of tetra-butylammonium fluoride (75
mL). The resulting mixture was initially stirred at the OC for 1 hour and then 20 at room temperature for
4 hours. The reaction mixture was cooled to 0C, quenched with saturated ammonium chloride and
extracted with ethyl acetate. The organic layer was washed with water and brine, dried over anhydrous
sodium sulphate and concentrated. The residue thus obtained was purified by column chromatography
over silica gel using 50% ethyl acetate in hexane asS€luant to furnish the title compound (6.5 g). Mass
-3-2-(4-oxo-1,2,3-

y ) Glove HdHuidddrdipethanie 300 @ d© t208C¢, was added Dess-Martin
periodinane reagent 30(11.1 g). The reaction mixture was allowed to stir for 2 hours. The reaction

mixture was queBHRedXpfe b afimPiedthphiidinheardsidim tirardgetr edmprereidsinboromethane -

87 - was addeqiq4hedaassiorinixtiagn Qugaic) tayal-was sapdiiadsevashed with water and brine
solution, dried over sodium sulphate and evaporated to afford the title compound. (6.5g) Step d:

Synthesis &f 3-(2-{(3a5 88165, 6ERHI(E) 20 @) lohirmep ienyiginydf-Bxample 1, triphenyl
5dimethytetratydiofiuold R hrldiaxal Srlathyiilo. DeRratieain A3 ipnuun fa the
suspension of sodium hydrﬁde (0. 979 g, 60% in oil) in dimethyl Séii)ph xide,{60 mL), cooled to OC, was
added (4-bromBBEARBHH gﬂil? B SBHBITm BF AT 2SS eOMBg Y ‘(%g%“g‘;“}%? fied from step
c above, in tetramy/gtofurdn {60120 wds wadelddrophd séafteca2Gominuites, diid remotion mixture was
stirred for 1 hoyt gt 10¢, Same M JSTPHRIS pbIS SAFHAR S & Was QUEDGhEd Wil yvater and

extracted with ethyl acetate. The organic layer was washed with water and brine solution and dried
over anhyHtoud BoEftcsuTIHELe WThe iEsH KR BR/adneira gbramed anrrser e vediieaqysrsistire and

with water and extracted with ethyl acetate. The organic layer was washed with water,

brine solution, dried over anhydrous sodium sulphate and concentrated to obtain a residue
which was purified by column chromatography over silica gel using 30% ethylacetate in

hexane as eluant to afford the title compound (22 g). Mass (m/z): 586.24 (M" +1).

15  Step b: Synthesis of 3-deoxy-1,2-O-isopropylidene-3-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yD)ethyl]- a -L-ribofuranose

To a solution of compound (22 g), obtained from step a above, in dry
tetrahydrofuran (200 mL) at 0°C, was added 1 M solution of tetra-butylammonium
fluoride (75 mL). The resulting mixture was initially stirred at the 0°C for 1 hour and then

20  at room temperature for 4 hours. The reaction mixture was cooled to 0°C, quenched with
saturated ammonium chloride and extracted with ethyl acetate. The organic layer was
washed with water and brine, dried over anhydrous sodium sulphate and concentrated.
The residue thus obtained was purified by column chromatography over silica gel using
50% ethyl acetate in hexane as eluant to furnish the title compound (6.5 g). Mass (m/z):

25 348.25(M" +1)

Step c: Synthesis of (5S)-3-deoxy-4,5-O-isopropylidene-3-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-D-ribo-pentodialdo-5,2-furanose

To the solution of compound (6.5 g), obtained from step b above, in dry
dichloromethane (100 mL), cooled to 0°C, was added Dess-Martin periodinane reagent
30 (11.1 g). The reaction mixture was allowed to stir for 2 hours. The reaction mixture was

quenched with sodium thiosulphate and sodium hydrogen carbonate. Dichloromethane



the residue thus obtained was purified by column chromatography using 40 % ethyl acetate in hexane
as eluant to furnish the title compound (4 g). Mass (m/z): 498.19(M+ 15+1) Step e: Synthesis of
3-(2-{(3a5,5S,65,6a5)-5-1(E)-2-(4'-methoxybipheny1-4-yOyinylp 2,2-dimethyltetrahydrofuro 12,3-d]
[1,3] dioxol-6-yllethyl)-1,2,3-benzotriazin-4(3H)- one A mixture of compound (1g), obtained from step
d above, 4-methoxyphenyl 20boronic acid (0.61 g), tetrakistriphenylphosphine palladium (0) (0.232 g)
and potassium carbonate (0.832 g) was dried under high vacuum for 10 minutes and dry
dimethylformamide (20 mL) was added at room temperature. The reaction mixture was heated at
120C for 2 hours, and then quenched with water and extracted with ethy| acetate. The organic layer

was washed withi$9488 Sh HIAL SR HOH And &y FE M98 SSAD UG LSANHT SEShEE. The solvent
was evaporatetirurdehutive, réduted pressuraihabtain @ spsidedtwvifithdwasige adieddoydcolumn
chromatography, q pr silica gel using 50% ethyl acetate in hexane as eluant to afford the title
compound (0.6 g%. Mass (m/z): 526.41(M+ +1)  Step f: Synthesis of

3-(2-{(3a5,5S, 6&1ad,) SymkRefs v ei20x ¥ RiEE6N, 624y DRl YA} (2. Bromophenyl)vinyl]-2,2-
30dimethyltetrahydrofuro[2,3- 31digxq1-g-yllethy))-1,2,3- iazin-4(3H)- - 88 - To the
solution of %om‘é}&eﬁ%ﬁ{fq&h&@éﬁ?ﬂé%(ﬁf;ﬁ? ]gfgﬁ% a %%1?' | ﬁé%%tli\;/eenrﬁo Frrfé( ﬂlr'é‘%%%t Vi acetate (20

mL) was added 10% Pajladivm AaRateafiniRigdaloreomtemnenalyy & andthe tepatieadnixture was
hydrogenated at the pressure of 35 psi for 4 hours in a Paar apparatus. The reaction mixture was

filtered through' 3 dBlite BAGHRE the Ere¥l Sk GaO MASHED WRAHSALAREP TR HRPAES WS concentrated
to afford the title) c6mpoumd (@ Bgy)oiBtepdirSynthresidove, in tetrahydrofuran (60 mL) was added

3'(2'{(281_3R’4%r§ i QfQFMRﬁ%e%: %&Q%&EHSM?&Y@P@Q@M&%& for 1 hour at the same
371)ethylitetrahydrofuran-3-yllethyl)-1,2,3-benzotriazin-4(3H)-one Perchloric acid (0.2 mL) was added

to a solutio® of tEBWﬁS%}HWd "{ %r?j’ftlé’ﬂt]éliiﬁg’de was quenched with water and extracted with ethyl

acetate. The organic layer was washed with water and brine solution and dried over

anhydrous sodium sulphate. The solvent was evaporated under the reduced pressure and

the residue thus obtained was purified by column chromatography using 40 % ethyl

acetate in hexane as eluant to furnish the title compound (4 g). Mass (m/z): 498.19(M"
15 +1)

Step e: Synthesis of 3-(2-{(3aS,5S,68S,6aS)-5-[(E)-2-(4'-methoxybiphenyl-4-yl)vinyl]-
2,2-dimethyltetrahydrofuro|2,3-d][1,3]dioxol-6-yl}ethyl)-1,2,3-benzotriazin-4(3H)-

one

A mixture of compound (1g), obtained from step d above, 4-methoxyphenyl

20 boronic acid (0.61 g), tetrakistriphenylphosphine palladium (0) (0.232 g) and potassium
carbonate (0.832 g) was dried under high vacuum for 10 minutes and dry
dimethylformamide (20 mL) was added at room temperature. The reaction mixture was
heated at 120°C for 2 hours, and then quenched with water and extracted with ethyl
acetate. The organic layer was washed with water and brine solution and dried over

25  anhydrous sodium sulphate. The solvent was evaporated under the reduced pressure to
obtain a residue which was purified by column chromatography over silica gel using 50%
ethyl acetate in hexane as eluant to afford the title compound (0.62 g). Mass (m/z):
526.41(M" +1)

Step f: Synthesis of 3-(2-{(3aS,5S,6S,6aS)-5-[2-(4'-methoxybiphenyl-4-yl)ethyl]-2,2-
30 dimethyltetrahydrofuro([2,3-d][1,3]dioxol-6-yl}ethyl)-1,2,3-benzotriazin-4(3H)-one



10 from step f above, in acetonitrile (50 mL) and water (10 mL) at room temperature. The reaction
mixture was heated to 55C for 30 minutes. The reaction mixture was then quenched using sodium
hydrogen carbonate solution. The solvents were evaporated at reduced pressure. The residue thus
obtained was taken in ethyl acetate and water. The organic layer was separated and washed with
water and brine solution and dried over 15anhydrous sodium sulphate. The solvent was concentrated
under the reduced pressure to yield the title compound (0.6 g). Step h: Synthesis of
(25,35)-3-(formyloxy)-2-12-(4-0x0-1,2,3-benzotriazif8(4H)-
371)ethyl]-5-(4-pyrimidin-5-ylphenyQpentanoic acid To a solution of compound (0.6 g), obtained from
step g above, in a tert- OB HARIL S ARRAPSHIPAT & M@ HhiEY B8 988 5ied A 'SBlution of sodium
metaperiodate (0:9%8 ¢f inhylrmictae\Ziter).) Mae addtioforRakiulienvas dtirced {032 hoursat same

temperature a%&%ﬁ%ﬁﬁ%dﬂﬁé%@&%&%x@r@@Qs%}@fﬁgeﬁgg(?%%(?&e@ﬁﬁ%r&%rm 1§ reaction mixture

for an additional 6 hours at room temperature, reaction mixture was evaporated, the residue was taken
into water and BXFadted ot RRRA YIS cAtstE 25D St s fUlresd U arkelisntd W4eF and brine
solution ansl drieslaveramiyhkoustsaditibnguiphatiakheasobreattag evapatateditieder the reduced
pressure, to aﬁord%tgl&gggécﬁ pound (0.5 g). Step i: Synthesis of

(25,35)-3-hydroxy- xybipheny1-4-y1)-2-12-(4-0x0-1,2,3-

benzotriazin-3(§td) 3:/d)pthWiP S5 4C3RCIS, STE Y sLRAS IR BRI WAS IRV h RETAOIN temperature
for 3h. Solvents were evaporated and the})residue was taken into water and ethyl acetate. Organic

layer was washetf WA SRy Al B Yet ok abd- Bereqte9amaHRYR s sodium sulphate. Solvent
was evaporated undeg g seAYGRAT SFEHEECRIRIN G {eSIdH WRIGRWARRYTEid By RLaPerative thin

layer 5chromatography using 10% methanol in dichloromethane as eluent to afford the title compound
( 0.008g). Masd GATPAPR3E (RAcLHeN MR C IS0 ed ) 83U 735 P [MpEratse- A0 (m, 4H),
7.24-7.20 (M, 2iehetD Qi (M AdadAdEE52CT0r (60 ndhlied. §hd Seadtign hb@ufbibstith 3.0-1.8 (m, 7H).
Example 7: Synthesjs of (2S,3R)-3-hydroxy-544-(5-methylpyridin-2-y)pheny11-242-(4-
100X 12,5 b R A e A e L R B poreed

reduced pressure. The residue thus obtained was taken in ethyl acetate and water. The

organic layer was separated and washed with water and brine solution and dried over

15  anhydrous sodium sulphate. The solvent was concentrated under the reduced pressure to

yield the title compound (0.6 g).

Step h: Synthesis of (2S,3S)-3-(formyloxy)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]-5-(4-pyrimidin-5-ylphenyl)pentanoic acid

To a solution of compound (0.6 g), obtained from step g above, in a tert-

20  butanol:tetrahydrofuran (7 mL: 7 mL) at 0°C was added a solution of sodium
metaperiodate (0.973 g in 7 mL of water). The reaction mixture was stirred for 2 hours at
same temperature and potassium permangnate (0.036 g) was added at 0°C. After stirring
the reaction mixture for an additional 6 hours at room temperature, reaction mixture was
evaporated, the residue was taken into water and extracted with ethyl acetate. The organic

25  layer was washed with water and brine solution and dried over anhydrous sodium
sulphate. The solvent was evaporated under the reduced pressure, to afford the title

compound (0.5 g).

Step i: Synthesis of (2S,3S)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid

30 Potassium carbonate (0.151 g) was added to a solution of compound (0.5 g),
obtained from step h above, in methanol (5 mL) and tetrahydrofuran (5 mL) at 0°C. The



Step a: Synthesis of 4-(5-methylpyridin-2-yl)benzaldehyde A mixture of 2-bromo-5-methylpyridine
(29), (4-formylphenyl)boronic acid (3.5 g), tetrakistriphenylphosphinepalladium (0) (0.672 g) and
potassium carbonate (4.8 g) was dried under high vacuum for 10 minutes and dry dimethylformamide
(15 mL) was 15added at room temperature. The reaction mixture was heated at 110C for 6 hours, and
then quenched with water and extracted with ethyl acetate. The organic layer was washed with water
and brine solution and dried over anhydrous sodium sulphate. The solvent was evaporated under the
reduced pressure to obtain a residue which was purifled by column chromatography over silica gel
using 20% ethylacetate in hexane as eluant to afford the 20Qtjitle compound (2.8 g). Mass (m/z): 198.20
Step b: Synthe§?§°8f"éfﬂ9‘luﬂféy9§-siﬂe(%%f@ﬂ%fﬁwafﬁt}ﬁ?fﬂbﬁéMﬁb{éyﬁ@ﬁéﬁfgated Fy'8h8 suspension
of sodium hydride dii: 682 tgk&O%oivair)aml tetnd hyetrofu Rua a0 layk) wi O shad wilarged tridthyl
phosphonoace(ge. ¢ i leled 3 IS SAUHHION AL FRTRGNAM (2.8 Rl BRlaIgRhlfom step a

above, in tetrahydrofuran (5mL) was added 25 dropwise and the reaction mixture was stirred for 30
minutes at roorM{eFIPEhRITEUE SRiPAET EBIBANOT 2RO RISRIE SR Was added to
reaction mixturehrbhetsgietusiag Brapatatad andidhieresihiing snekisietvvasoaxiracted with ethyl

acetate. The combined d%%_%%ts?d ggsg?%q:%%?r@ggr%sﬁ\ﬂ%&l%ﬁ% i g§8%%%%orated under

reduced pressucroént%mf/?el a reSidue which was purifi column'c tography ovet 30silica gel
using 15% ethylHocte Tthexatid) as28Hiabt (to, 3Hort the fdéncoipouettd( 108 ) 2H)e8 8 1Ssep c:

Synthesis of et@%%'gg@-mﬁq@,ﬁwqi'@?gﬁbphenyI]propanoate 10% Palladium on charcoal (0.8 g)
was added to the solution of compound (1.8 g), obtained from step b above, in tetrahydrofuran (15 mL)
at room tempeiatureland BydtesienfuzsiRy3distial thé4preasuiiel pibihpsy (Paaryipbaratus) for 4
hours. The jeagion mbdqure yias lared RGNSl Rad dadheanseRifaigd, to afford the title
compound (1.8 g). Step d: Synthesis of 3-14-(5-methylpyridin-2-yl)phenyl]propan-1-ol To the
suspension of Ighipim syueRiRiveT Ay srislRHA2he-20viscabydeafig@n (20 mL) was added a solution of
compound (2 g), obtained from step c above, in tetrahydrofuran (10 mL) at -20C. The reaction mixture
was stirred for 2 hour$ atix80€o1 @-bedhsaturetedpsoiimioR ©f Cbliunylsdphdberwasadded at the same
temperature. The (ERAHARSRXIISRAMIBEMENETR0) tarouah a.aeliiapad apdheresidye was washed

with

was dried under high vacuum for 10 minutes and dry dimethylformamide (15 mL) was

15 added at room temperature. The reaction mixture was heated at 110°C for 6 hours, and
then quenched with water and extracted with ethyl acetate. The organic layer was washed
with water and brine solution and dried over anhydrous sodium sulphate. The solvent was
evaporated under the reduced pressure to obtain a residue which was purified by column
chromatography over silica gel using 20% ethylacetate in hexane as eluant to afford the

20  title compound (2.8 g). Mass (m/z): 198.20
Step b: Synthesis of ethyl (2E)-3-[4-(5-methylpyridin-2-yl)phenyl]prop-2-enoate

To the suspension of sodium hydride (0.682 g, 60% in oil.) in tetrahydrofuran (20
mL) at 0°C was charged triethyl phosphonoacetate (3.82 g). After 15 minutes, a solution
of compound (2.8 g), obtained from step a above, in tetrahydrofuran (SmL) was added
25  dropwise and the reaction mixture was stirred for 30 minutes at room temperature. A
saturated solution of ammonium chloride in water was added to reaction mixture. The
solvent was evaporated and the resulting mixture was extracted with ethyl acetate. The
combined extracts were dried over anhydrous sodium sulphate and evaporated under
reduced pressure to yield a residue which was purified by column chromatography over

30 silica gel using 15% ethylacetate in hexane as eluant to afford the title compound (1.8 g).



ethyl acetate. The organic layer was dried over anhydrous sodium sulphate, filtered, concentrated
under reduced pressure and the residue thus obtained was purified by column chromatography over
silica gel using 50% ethylacetate in hexane as eluant to afford the 15title compound (1.2 g). Step e:
Synthesis of 3-14-(5-methylpyridin-2-yOphenyl]propanal To a stirred solution of compound (1.49),
obtained from step d above, in dichloromethane (20 mL), 2,2,6,6,-tetramethylpiperidine N-oxyl (9.6
mg), and potassium bromide (73.4 mg) was added at OC under nitrogen atmosphere. Sodium
hypochlorite 20 (13.7 mL, 4% solution) was added &t%nce at pH 8-9 (maintained by adding aqueous
sodium bicarbonate solution). The reaction was stirred for 20 min at OC. The organic layer was

separated and fﬁ"é’é&]ﬁ%’b%sl'é)?éFW&?é&fﬁﬂfﬁ&%ﬁﬁ%@hﬁ?&“’&ﬂmﬂoﬁlgEtfmt_)ined organic layers
were washed with sayyated aaHRUSFRUMMAIG r@%‘ﬂf@e&%%ﬂ@901%(%@?5%%95{&%'(1@%)(,)rgan'c layer

was dried over anhydrous sodium sulphate, 25filtéered, concentrated under reduced pressure to afford
crude aldehyd @W@e@)fr%ﬁep @%ﬁy@é&t%fahydrofuran (15 mL) at room temperature and hydrogen

3-{(3S,4R)-3-{1{AS3ufpnenzyihd m¥aute It higalidiarIpgicatap iy hbydr oxye Gddd® mmathypyridin-2-yl)p

henylihexyll-1,2,3-benzotriazin-4(3H)-one In a flame-dried flas .
1o (0o A by DS T e RS A PR s s sooapetd U8 one (.18 o) was

taken up in dicRiQirgrsthangitldt 3_%[@_),@9@,@913&@@5@,@]3%@{@%Ioride (3.4mL) in

dichloromethane (6 mL) was added dropwise and reaction mixture was stirred for 10-15 minutes.
(-)-Sparteine (1.7 g) ™lthewapadoedcSlovibyntaldhenieadtydndniXtdre gnd stitied@tiea for 45 minutes. A

solution of compguid, (0,62,8) QRIARGH 5?%%2&%91@@@2‘6%%&%ﬁ%@%ectgﬁ&)%,%o mL) was added

slowly and stirring was continued at OC. After 3 hours, the reaction was quenched with dropwise
addition of satufSy HAMHBHILERRIrde SoltbbirastiandiiniBiomis e (a4 Boudded3 % he organic

layer was sepasiatedrantdrelaiegusdayesunstexisactiacdwith diehloranpetihare. Thee organic layer
was washed with brine a{}d drieq qveran ){grou sodli m SdJ| h%e an concentBa d. lrjlnder reduced
reac{ion rhixture was he 11tere rou a. eg a d c ]ie 1 was washed wit
pressure. The crude product thus oBtalne was purifie silica ge flash column ¢ romatography
using 30% ethyitedewestaten hesartasiak aiant do o theyardel sdaues@psecgiltttdtep g: Synthesis
of (25,3R)-3-hydnardduireneiiiRypidiog: kirhe ¥l 1R dbtained was purified by column
0x0-1,2,3-benzatriazin-3(4H)-ypethylipentanoi id To a stjrred solution of the compound (0.2 g),
bt o SRR B AR S S G R e AR B oo hy o
peroxide délutititlq(80%po0nda Iralg), followed by addition of lithium hydroxide monohydrate (0.029g) in

water
Step e: Synthesis of 3-[4-(5-methylpyridin-2-yl)phenyl]propanal

To a stirred solution of compound (1.4g), obtained from step d above, in
dichloromethane (20 mL), 2,2,6,6,-tetramethylpiperidine N-oxyl (9.6 mg), and potassium
bromide (73.4 mg) was added at 0°C under nitrogen atmosphere. Sodium hypochlorite

20 (13.7 mL, 4% solution) was added at once at pH 8-9 (maintained by adding aqueous
sodium bicarbonate solution). The reaction was stirred for 20 min at 0°C. The organic
layer was separated and the aqueous layer was extracted with dichloromethane. The
combined organic layers were washed with saturated aqueous sodium bicarbonate
solution, water and brine. The organic layer was dried over anhydrous sodium sulphate,

25  filtered, concentrated under reduced pressure to afford crude aldehyde (0.9 g).

Step f: Synthesis of 3-{(3S,4R)-3-{[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl|carbonyl}-
4-hydroxy-6-[4-(5-methylpyridin-2-yl)phenyl]hexyl}-1,2,3-benzotriazin-4(3H)-one
In a flame-dried flask, 3-{4-[(4S)-4-benzyl-2-ox0-1,3-thiazolidin-3-yl]-4-
oxobutyl}-1,2,3-benzotriazin-4(3H)-one (1.18 g) was taken up in dichloromethane (10
30 mL) and cooled to 0°C. Titanium tetrachloride (3.4 mL) in dichloromethane (6 mL) was

added dropwise and reaction mixture was stirred for 10-15 minutes. (-)-Sparteine (1.7 g)



15(5 mL). The reaction mixture was stirred at OC for 30 minutes. The reaction mixture was
concentrated and the residue was extracted with ethyl acetate. The aqueous layer was acidified with
sodium hydrogen sulphate and extracted with ethyl acetate. The combined layers were washed with
water, brine and dried over anhydrous sodium sulphate. The solvents were evaporated under reduced
pressure and the crude residue was purified by 20 silica gel flash column chromatography using 3%
methanol in dichloromethane as eluant to afford the title compound (0.035 g). Mass (m/z): 459.21(M+
+1); | HNMR (CD30D): 8 8.40 (s, 1H), 8.30 (d, 1H,-P+-7.88 Hz), 8.15 (d, 1H, J = 8Hz), 8.05-7.70 (m,
6H), 7.27 (d, 2H, J = 7.6 Hz), 4.40-4.0 (m, 2H), 3.80-3.60 Sm, 1°H)f, 2.80-2.40 (m, 5H), 2.38(s, 3H),
1.80-1.60 (m, 2\'\168- afé‘ﬁ@(z{ﬂ%iyet%&w é%?ﬁ adjXiyre and stirred at 0°C Tor 45 minutes. A solution of
(2S,3R)-3-hydroxybubd-(Gemethbxyipsitm3styh plabonel in didieromethane (10 mL) was added

(4-ox0-1,2,3-benzolriarinsaiti v esMHRaripeeIC A6l SHOMPAMNINRLE0)s qEREaSHMAfhesis of

methyl (2E)-3-(4-bromophenyl)prop-2-enoate ~ To a stirred solution of 4-bromocinnamic acid (16g)
in methanol (136ORFvAdidoRies e trmrristsblands selptorerd dichluemshsterévas warmed to
room 30 tempesadude Bnrcbrefhixed dow sk RepaiatcAtied teakngptn roenwigrapeiatdreithe solvents were
evaporated to %“Xﬂless' The Cl‘l_lf‘e compolund obtained a%lqj%ed a d'ngrch for thehn Xt step. - 92 - Step

S
b: Synthesis of Mathyl (ZE)-3-14-(S-Methoxypyridin-3-yhphenylisrop-o-choate - Gompound (7.5 g)

obtained from Seshren spobete pypddipreirasthendprasdaserhitcasier (Fgcgde product thus
tetrakistriphenydphasahine paliaciwn (04 kel 9:0) andupotassiapsamonate {32, 83 @)vele taken in

dimethylformamiq]e 860 mL) under nj rogen % oggherg. Eh reaction 5 mixture was refluxed under
. mh ex I%CS luant to agfor ea (r)rf[a uc‘hg ) , .
nitrogen atmosphefe for ours. After cooling to room temperature, water was added and the reaction

mixture Wa exUGe RGN} PRERES THE GRMIISS RIANRAYRES WstaiARhed pih water and

brine, dried over anbv%/‘ ous sodium sulfate and the solvents were evaporated under reduced pressure.

The crude prodti® vad-pemedasipsitiDgdidibdipeiantis esidmatography using 20-30 % ethyl
Lot 1t one 35 B0 UL TPRAG BARA S50 SR,
tetrahydrofuran: water (3:1, 10 mL) at 0°C was added aqueous hydrogen peroxide solution
(30%, 0.16 mL), followed by addition of lithium hydroxide monohydrate (0.02g) in water
15  (5mL). The reaction mixture was stirred at 0°C for 30 minutes. The reaction mixture was
concentrated and the residue was extracted with ethyl acetate. The aqueous layer was
acidified with sodium hydrogen sulphate and extracted with ethyl acetate. The combined
layers were washed with water, brine and dried over anhydrous sodium sulphate. The
solvents were evaporated under reduced pressure and the crude residue was purified by
20  silica gel flash column chromatography using 3% methanol in dichloromethane as eluant
to afford the title compound (0.035 g). Mass (m/z): 459.21(M* +1); "HNMR (CD;0D): §
8.40 (s, 1H), 8.30 (d, 1H, J = 7.88 Hz), 8.15 (d, 1H, J = 8Hz), 8.05-7.70 (m, 6H), 7.27 (d,
2H, J =7.6 Hz), 4.40-4.0 (m, 2H), 3.80-3.60 (m, 1H), 2.80-2.40 (m, SH), 2.38(s, 3H),
1.80-1.60 (m, 2H).

25  Example 7A: Synthesis of (2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-
(4-ox0-1,2.3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 86)

Step a: Synthesis of methyl (2E)-3-(4-bromophenyl)prop-2-enoate

To a stirred solution of 4-bromocinnamic acid (16g) in methanol (150 mL) was
added thionyl chloride (30 mL) at 0°C. The reaction mixture was warmed to room
30 temperature and refluxed for 3 hours. After cooling to room temperature the solvents were

evaporated to dryness. The crude compound obtained was used as such for the next step.



To the solution of compound (8.1 g), obtained from step b above, in a mixture of ethyl acetate
/methanol /tetrahydrofuran (-300 mL), 10% Palladium on charcoal (1.6 g) was added and stirred under
hydrogen atmosphere at the pressure of 30 psi (Paar 15apparatus) for 2.5 hours. The reaction mixture
was filtered through celite pad washed with ethyl acetate and the filtrate was concentrated under
reduced pressure to obtain the title compound as white solid which was used as such for the next step.
Step d: Synthesis of 3-14-(6-methoxypyridin-3-yl)phenyl]propanoic acid To a stirred solution of lithium
aluminium hydride (2.28 g) in tetrahydrofuran (120-28 mL) was added the compound (8g), obtained
from step c above in tetrahydrofuran (50 mLé at 0C. The reaction mixture was stirred at OC for 3 hours.

The reaction miERrE WERBEUHBE ol (e g thorsy HimdA R R RieR 21008, filtered
through celite, WaShe@!o‘P{{_Qu%ﬂ“é’).?%%%@in@ﬁo?ﬁ%?e@iﬁ IBYEIS VIR SSRAUAIRY. RSHGH it brine and

dried over anhydrous sodium sulfate and solvents were evaporated under reduced pressure. The 25
crude product WasSgrifisekbyrsirey ghephstcraiatindAte mat8YraH RYSIG SBb3ns @8R4 acetate in
hexane to get theviile el podingdasg dmiaitedeystallinengetidifdcbiinRign e Syvthesisof
3-14-(6-methoxypyridin-3- henyllpropanal Tq a stirred solutian of compound (9.0 g) obtained
irom step c abcHB S AT ey e R R SR K S o o) and
potassium 30 DEIMERIYLATAET Yrig pddad anddbel rardcnundar qives gatastedogphrihel Zass-aqueous

sodium hypochigite, i Ad @pmasAdradkal waseak R GS thpiriainas by _AMAGIHS3 - saturated
agueous sodium icarbgnate i}olutioa)e The reaction was stirrea for 20 minuth at 0C. Then, the
a

organic layer wS S8 HEF KRNI Bﬁe"(vﬁﬁ% SR A S B ACTHEP RS SR OPS Fi&tifane. The
combined orgapicdayersswenéadashdgagth saturaiethat ueousespdiumid CAB 0 fatthsblution, water and

brine. Finglly, the.Qrganiclayeisuere dhied Rystxi agbygdyous sodium sulfate and concentrated under
reduced pressure to afford crude aldehyde (8.1g) which was used as such in the next step. Step f:

Synthesis of  Step c: Synthesis of methyl 3-[4-(6-methoxypyridin-3-yl)phenyl]propanoate
3-{(3S,45)-3-{[(4S)-4-benzy1-2-oxo-1,3-thiazolidin-3-ylicarbonyll4-hydroxy-6-14-(5-methoxypyridin-2-yl
)phenylihexyll-1,2,3-bEngstrriiieueBrompaenth(® flahdidied fiemietep b above, in a mixture of
3-14-[(4S)-4-besmepll nee@tOrhethtinzRld Iy Gorldat - H00XR0)L b} Bl nibenzifiacir4(3)-one (2.0 g)
was taken up Ir\]}vgslcaql e‘;?el;?lg gQi?r% &rjigerr?ll}_lzlrogen atmosphere at the pressure of 30 psi (Paar
15  apparatus) for 2.5 hours. The reaction mixture was filtered through celite pad washed with
ethyl acetate and the filtrate was concentrated under reduced pressure to obtain the title

compound as white solid which was used as such for the next step.
Step d: Synthesis of 3-[4-(6-methoxypyridin-3-yl)phenyl]propanoic acid

To a stirred solution of lithium aluminium hydride (2.28 g) in tetrahydrofuran (120
20  mL) was added the compound (8g), obtained from step ¢ above in tetrahydrofuran (50 mL)
at 0°C. The reaction mixture was stirred at 0°C for 3 hours. The reaction mixture was
quenched carefully with saturated ammonium chloride solution, filtered through celite,
washed with ethyl acetate. The organic layers were separated, washed with brine and dried
over anhydrous sodium sulfate and solvents were evaporated under reduced pressure. The
25  crude product was purified by silica gel flash column chromatography using 20-30 % ethyl

acetate in hexane to get the title compound as a white crystalline solid (5.1 g).
Step e: Synthesis of 3-[4-(6-methoxypyridin-3-yl)phenyl]propanal

To a stirred solution of compound (9.0 g) obtained from step d above, in
dichloromethane (90 ml), 2,2,6,6,-tetramethylpiperidine N-oxyl (58.77 mg) and potassium
30  bromide (447.57 mg) was added at 0°C under nitrogen atmosphere. A 4% aqueous
sodium hypochlorite (3.497 g) was added at once at pH 8-9 (maintained by adding



and cooled to OC. Titanium tetrachloride (0.619 mL) in dichloromethane (6 mL) was added dropwise
and reaction mixture was stirred for 10-15 minutes. (-)-Sparteine (2.7 mL) was added slowly to the
reaction mixture and stirred at OC for 45 minutes. A solution of compound (1.34 g), obtained from step
e above, in dichloromethane (10 mL) 15 was added slowly and stirring was continued at OC. After 3
hours, the reaction was quenched with dropwise addition of saturated ammonium chloride solution and
dichloromethane was added. The organic layer was separated and the aqueous layer was extracted
with dichloromethane. The organic layer was washe¥with brine, and dried over anhydrous sodium
sulphate, and concentrated under reduced pressure. The crude product 20 thus obtained was purified

by silica gel flaSHEBIEIAUERYS A AEHY BaIR GSUER bthi HAEIARNPS REXEHES a8 BIBUAtE o afford the
aldol adduct (1@CgYhStethgorSymtHegisveds separated and the aqueous layer was extracted with

(2S,3R)-3-hyd rgﬁléf&ééﬁ%ﬁpefﬁg 58&%[‘&@6&’%&9 ﬂ@@%‘]@%f& %ﬁg}fed with saturated aqueous
0x0-1,2,3-benzotriazin-3(4H)-yDethylipentanoic acid To a stirred solution of the compound (1.21 g),
obtained from SRWPFEYERIEORAt BBt HRISTANHE TIPS Einaly thedgryigiayersyas sl Hhueous
hydrogen peroxids &olistioni(30Mifale Q2 dobs cdoltmach by adididampefditkiunfhydraxnide monohydrate
(114.5mg) in wat . The.reaction mixture was stirred at OC until the completion of the
rycrolysis. The Jaea R e Qe e HETeBs clue was extracted wih ethyl acetate.

The aqueous layep wasaaidifief 3Mssryism ayslwssiauniate, st 381RIHAG AR AIDYI acetate.
The combined %rs were washed with water, brine and dried over anhydrous sodium sulphate. The

solvents were & ‘HPd&%&b%@e%'b‘aiyga“d@ﬂz%PB@%%M%H&&B&%%’&E&%W )¥0fied by silica

gel flash column chropategraniy UsiRg 3%y ! g#@%d&gjb@%[@@%@&ﬁﬁ@@ﬂ@t to afford the title
compound (0.61 gg. Mass (m/z): 474.87 v\;% +r%; H NMR (400 MHz, MeOD): 8°8.32- 8.30 (2H, m),

8.16- 8.14'P1H ANPuYH4! 8:HBerRiriafn 7 GhPisd A1) WS trkes ypip ehjarogigang 08 B m, J 5=
8Hz), 6.86 (1Hanl dosl&HZ)) 4. 5Titdhimdh (RtrhcidridedB.6391ns)), iB Fi8hBudah {itdna),i2L.3372.80 (1H, m),

2.63- 2,60 (LM, T %5 BT A 2,28 BHLIT oS0 R0 ShufBtryele 787 Synthesis

(2S,3R)-5-(21, MLy itforéstsi Flern ta tha jeachgrpl prixiue-andasiixest ap 03Chion 26 tiaitss3(AH)-yl)methylipenta
noic acid (Comguigh biodHRhndQ1Step) 2sbayrhesis obpetb d 2B 3nidrbiremarhenyliprop-2-enoate
To a stirred solution qf 4-bromocinnamic acid (16q) jn hanol (150 mL) was added thionyl chloride
(30 L) a0 TR BRGNP U T SO 1A R s A ot 3 hours, After
cooling to roonntenshet atitheltbrevisivddits nel s evaipbratedniodgmersd: sphaigradé compound obtained

was used as syghhfaioheghateRided. The organic layer was separated and the aqueous layer was

extracted with dichloromethane. The organic layer was washed with brine, and dried over
anhydrous sodium sulphate, and concentrated under reduced pressure. The crude product
20  thus obtained was purified by silica gel flash column chromatography using 30% ethyl

acetate in hexanes as eluants to afford the aldol adduct (1.21g).

Step g: Synthesis of (25,3R)-3-hydroxy-5-[4-(5-methoxypyridin-2-yl)phenyl]-2-[2-(4-
0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid

To a stirred solution of the compound (1.21 g), obtained from step f above, in
25  tetrahydrofuran: water (3:1, 15 mL) at 0°C was added aqueous hydrogen peroxide solution
(30%, 1.02 mL), followed by addition of lithium hydroxide monohydrate (114.5mg) in
water (5 mL). The reaction mixture was stirred at 0°C until the completion of the
hydrolysis. The reaction mixture was concentrated and the residue was extracted with
ethyl acetate. The aqueous layer was acidified with sodium hydrogen sulphate and
30 extracted with ethyl acetate. The combined layers were washed with water, brine and

dried over anhydrous sodium sulphate. The solvents were evaporated under reduced



15Step b: Synthesis of methyl (2E)-3-(3',5'-difluorobiphenyl1-4-yOprop-2-enoate Compound (0.75
g) obtained from step a above, 2,4difluorophenyl boronic acid (0.737 g),
tetrakistriphenylphosphinepalladium (0) (0.07 g) and potassium carbonate (1.28 g) were taken in
dimethylformamide (6 mL) under nitrogen atmosphere. The reaction mixture was refluxed under
nitrogen atmosphere for 6 hours. After cooling to room 20 temperature, water was added and the
reaction mixture was extracted with ethyl acetate. The combined organic layers were washed with
water and brine, dried over anhydrous sodium sulfaf¥ and the solvents were evaporated under
reduced pressure. The crude product was purified by silica gel flash column chromatography using
20-30 % ethyl ZEETHE THERSHE TGS i g EishPotiHG @& 816 L5 B8 AR a&sRi#RBYIs of methyl
3-(3',5'-difluorohsptaetiy hadthal) pi opdinidatemethahe dhelsolutiaff@fl contipieo wna{Quid (), loptained from step
b above, in a mixlure,of ethyl aeetals (AQ ke 4054 PRlIRAllm opchateast4f 29) s added and

stirred under hydrogen atmosp ere a ‘the pressure of 30 psi f r 2.5 hours. Thé reaction mixture was

filtered throughSckiterhae) \§édh8 @it ethyl eetaté @Rd ftﬂe7fﬂﬁé%g wabThekrttated30.dnder
reduced pressweﬂgp@@mﬂpejtiﬂe gampesind . H1g)nas y\dgi(elsogjdwk;igrgy\@smﬁe@ 8s-such for the

Colution of s LHARLA I 267 R ARy 115 31 WA g e compounl

(0.779), obtainéHrorh step ¢ above in tetrahydrofuran (50 mL) at OC The reaction mixture was stirred
at 0C for 3 hours. The reactron mrxture 5 was uenched carefully Wlth saturated ammonrum chloride
solution, filteredtF PYAL AEH- ety Aty rated, washed
with brine and dlﬂeﬁheumtaﬁdwdreusrﬂmdanmmﬁatmand160@temisumel‘a>e%ﬁoorated under reduced
pressure. The crude product was purified by silica gel flash column chromatography using 20-30 %

ethyl acetéfe inStRIxaNY réhgas tfansteyEGRpIUtdeemeRbaREDPRPR2HRReAB1id 10(0.70 g). Step e:
Synthesis of 3-(3',5- dlLf(l)ua? Etoubrlg(p sor?thon XIDE r%r(}callnnamlc acid (16g) in methanol (150 mL) was

added thionyl chloride (30 mL) at 0°C. The reaction mixture was warmed to room

temperature and refluxed for 3 hours. After cooling to room temperature the solvents were

evaporated to dryness. The crude compound obtained was used as such for the next step.
15  Step b: Synthesis of methyl (2E)-3-(3',5'-difluorobiphenyl-4-yl)prop-2-enoate

Compound (0.75 g) obtained from step a above, 2,4difluorophenyl boronic acid

(0.737 g), tetrakistriphenylphosphinepalladium (0) (0.07 g) and potassium carbonate (1.28
g) were taken in dimethylformamide (6 mL) under nitrogen atmosphere. The reaction
mixture was refluxed under nitrogen atmosphere for 6 hours. After cooling to room

20  temperature, water was added and the reaction mixture was extracted with ethyl acetate.
The combined organic layers were washed with water and brine, dried over anhydrous
sodium sulfate and the solvents were evaporated under reduced pressure. The crude
product was purified by silica gel flash column chromatography using 20-30 % ethyl
acetate in hexane to get the title compound (0.810 g).

25  Step c: Synthesis of methyl 3-(3',5'-difluorobiphenyl-4-yl)propanoate

To the solution of compound (0.79 g), obtained from step b above, in a mixture of
ethyl acetate (~10 mL), 10% Palladium on charcoal (0.2g) was added and stirred under
hydrogen atmosphere at the pressure of 30 psi for 2.5 hours. The reaction mixture was
filtered through celite pad washed with ethyl acetate and the filtrate was concentrated

30  under reduced pressure to obtain the title compound (0.77g) as white solid which was used

as such for the next step.



To a stirred solution of compound (0.7g), obtained from step d above, in dichloromethane (10 mL),
2,2,6,6,-tetramethylpiperidine N-oxyl (4.36 mg), and potassium bromide (33.32 mg) was added at 0C
under nitrogen atmosphere. Sodium 15 hypochlorite (6.5mL, 4% solution) was added at once at pH
8-9 (maintained by adding aqueous sodium bicarbonate solution). The reaction was stirred for 20 min
at 0C. The organic layer was separated and the aqueous layer was extracted with dichloromethane.
The combined organic layers were washed with saturated aqueous sodium bicarbonate solution, water
and brine. The organic layer was dried over anhydréids sodium sulphate, 20filtered, concentrated
under reduced§ressure to afford crude aldehyde ). Step f: Synthe5|s of

5108 39)- (FABTTEL Y S1 SRS GO e
535 diuorobipheryl NI B 2 R RSIAIAGS A G o me-dried fask

3-13-[(4S)-4-benzy1-2-o0x0-1,3-thiazolidin-3-y1]-3- oxopro enzotrlazm 4é3H) one (0.25 g)
was taken up nﬁlé@%mﬁ@iﬁ%ﬂn@e(imm% @>c6'atpéae e, StsR b St SERISAEREIEBR76 mL, 1M

solution) was adgdedlLq mpmselanéawa@mgtﬁmwgetmaa storeddos AdnkSTminedasonnrisparteine (0.36
mL) was a(gded slowlé/ tgt tion m| turi?nd stirred tOC forlzgorlpl g{ 8fA‘rSO|Ht'0n of compound
0

care with sa ammonium c
(0.187 g), obtained from s epe a ove, in rome ane was a and stirring was

continued at 0G¢lgierashiaduish ﬂfﬂ@ﬂré%ﬁ@nﬁhmgfgﬂmfh@h@d With %Wémgélaﬁwmhr@ﬁ saturated
ammonium chI@ﬁ@@rﬁalu&mﬁm@mmgm@ﬁt@@%ﬂmmﬁme%Qeagageaaiqlmﬂemcseparated and

the aqueous layer was extracted w 96 - di rometha 0 C Ia er was washed with
orine, and cried BOMF S RS AT R SN TR e A el Th AP RNFRR b e, The
crude product thsWhteiimddostas pulifiedeby silide get tashaolima vhiematodiapkylidsing 30% ethyl
acetate mli@exa@e,@ eluants to afford the aldol adduct (0.24g). 5Step g: Synthesis of

(2S,3R)-5-(3',5'- dlfluoroblphenyl -4-yl)-3-hydroxy-2-1(4-oxo-1,2,3-
benzotriazin-3(8tdp-yi)spathwipensa@qre-aifidorobipheayatifrgghsopdtian of the compound (0.2g), obtained
from step f above, in tetrahydrofuran: water (3:1, 10 mL) at 0C was added aqueous hydrogen peroxide

solution (30%, 0.16 mi9)a féirseel Bipadtmeramitiiuie mpirosidéomsitottheate 19.53mg) in 10 water

(2mL). The reaﬁémmmw&wmbrr@ct Bl tha, prmpRtieR,Gl the didiolyais. The reaction
e e e eSS A PR Y SSEialgn Lo gy aver was
acidified with s88itH rogen alpha §

15  hypochlorite (6.5mL, 4% solution) was added at once at pH 8-9 (maintained by adding
aqueous sodium bicarbonate solution). The reaction was stirred for 20 min at 0°C. The
organic layer was separated and the aqueous layer was extracted with dichloromethane.
The combined organic layers were washed with saturated aqueous sodium bicarbonate
solution, water and brine. The organic layer was dried over anhydrous sodium sulphate,

20  filtered, concentrated under reduced pressure to afford crude aldehyde (0.57 g).

Step f: Synthesis of 3-[(2R,3S)-2-{[(4S)-4-benzyl-2-0x0-1,3-thiazolidin-3-yl]carbonyl}-
5-(3',5'-difluorobiphenyl-4-yl)-3-hydroxypentyl]-1,2,3-benzotriazin-4(3H)-one

In a flame-dried flask, 3-{3-[(4S)-4-benzyl-2-ox0-1,3-thiazolidin-3-yl]-3-

oxopropyl}-1,2,3-benzotriazin-4(3H)-one (0.25 g) was taken up in dichloromethane (10
25 mL) and cooled to 0°C. Titanium tetrachloride (0.76 mL, 1M solution) was added

dropwise and reaction mixture was stirred for 10-15 minutes. (-)-Sparteine (0.36 mL) was

added slowly to the reaction mixture and stirred at 0°C for 20 minutes. A solution of

compound (0.187 g), obtained from step e above, in dichloromethane (10 mL) was added

slowly and stirring was continued at 0°C. After 3 hours, the reaction was quenched with
30  dropwise addition of saturated ammonium chloride solution and dichloromethane was

added. The organic layer was separated and the aqueous layer was extracted with



extracted with ethyl acetate. The combined layers were washed with water, brine and dried over
anhydrous sodium sulphate. The solvents were evaporated under reduced 15 pressure and the crude
residue was purified by silica gel flash column chromatography using 10% methanol in
dichloromethane as eluant to afford the title compound (0.090g). Mass (m/z): 466.06 (M+ +1); IHNMR
(CD30D): 8 8.17-8.8.15 (m, 1H), 8.05-8.01(m, 1H), 7.90-7.88 (m, 1H), 7.86-7.84 (m, 1H), 7.46-7.42 (m,
2H,), 7.40-7.29 (m, 2H,), 7.03-6.98 (m, 2H), 4.82-4.84 (m, 2H), 3.94 (s, 1H), 3.22 - 3.21 (m, 1H),
2.91-2.89 (m, 1H), 2.78- 202.75 (m, 1H), 1.94-1.90 (f; 2H). Example 7C: Synthesis of
(2S,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-2-114-0x0-1,2.3- benzotriazin-3(4H)-yl)methyllpentanoic
acid (Compoun‘HCRIIBF%Gfsla@te#ﬁ:O@ﬁ{ﬁ@éfi%r SEMSRAYS ?@@WH&%@WI?B@S P enoate To a

stirred solution wﬂﬂxpmmwmmadrdmamida(t%g)ldmmdﬂoamb@ﬁ@ riib} wade 2bodadeidhthionyl chloride (30
mL) at 0C. The fieaglen MBIHIR MRS MR ea 49 AR IeMPErRHS AR A IR Jhatrs. After

cooling to room temperature the solvents were evaporated to dryness. The crude’compound obtained

was used as sUBRFFERE RERbSies st f1p 28plrAdGs( @A Agethy

(2E)-3-(4'-fluorgbiphenyl-4-yOprop-2-enqate ., ...Comnound (0.75 g) ohtained from step a above,

4-fluoropheglrjlyl %%Boﬁigi%éld%&%g%%g}%i@ﬁsmg %%ﬁ&gg%h‘weﬁ)glrg iunt ( )[f{ Rf?tée}géﬁd potassium

carbonate (1.2&genazimRetrilydmestipentaanitorcie mL) under nitrogen atmosphere. The reaction

- 97 - mixture was refluxed under nitrot%}aﬂjatmosphere for 6 hours.fgfter co?%i g to.room temperature,
r .

water was added and th® YL HAR QI LT BRAPS el itRaRssH T EB 4B [ #RY &dbined organic
layers were wastebydrthuwatengn® Hrihe pdriedidVeraniyedt oas sodiyinogaifateoanid shietgsolvents were

evaporated undegiedyger DRsRIE: TRIGRHSE PIRARAVEL WS RUHSIRS RI2iGe gshiash column
chromatography uswgz 20-30 % ethyl acetate in hexane to get the title compound (0.720 g). Step c:

Synthesis '8f m&{t§1 &-AHubtbBBHERYRANT prosarehie " unblihe ComRBitbe cBmpound (0.7 g),

obtained from stgpdyaiboTae iRaatixitkeaf eihybacataied sl kgsid Rakadiwd withcharcoal (0.2 g)

was added an det%[)i/'ire?c%tgt@.d%e aqueous layer was acidified with sodium hydrogen sulphate and
extracted with ethyl acetate. The combined layers were washed with water, brine and
dried over anhydrous sodium sulphate. The solvents were evaporated under reduced

15  pressure and the crude residue was purified by silica gel flash column chromatography
using 10% methanol in dichloromethane as eluant to afford the title compound (0.090g).
Mass (m/z): 466.06 (M™ +1); 'HNMR (CD;0D): § 8.17-8.8.15 (m, 1H), 8.05-8.01(m, 1H),
7.90-7.88 (m, 1H), 7.86-7.84 (m, 1H), 7.46-7.42 (m, 2H,), 7.40-7.29 (m, 2H,), 7.03-6.98
(m, 2H), 4.82-4.84 (m, 2H), 3.94 (s, 1H), 3.22 — 3.21 (m, 1H), 2.91-2.89 (m, 1H), 2.78-

20 2.75 (m, 1H), 1.94-1.90 (m, 2H).

Example 7C: Synthesis of (2S.3R)-5-(4'-fluorobiphenyl-4-y1)-3-hydroxy-2-[(4-0x0-1.2.3-

benzotriazin-3(4H)-yl)methyl]pentanoic acid (Compound No. 217)

Step a: Synthesis of methyl (2E)-3-(4-bromophenyl)prop-2-enoate

To a stirred solution of 4-bromocinnamic acid (16g) in methanol (150 mL) was
25  added thionyl chloride (30 mL) at 0°C. The reaction mixture was warmed to room
temperature and refluxed for 3 hours. After cooling to room temperature the solvents were

evaporated to dryness. The crude compound obtained was used as such for the next step.
Step b: Synthesis of methyl (2E)-3-(4'-fluorobiphenyl-4-yl)prop-2-enoate

Compound (0.75 g) obtained from step a above, 4-fluorophenyl boronic acid (0.65
30 g, tetrakistriphenylphosphinepalladium (0) (0.07 g) and potassium carbonate (1.28 g)

were taken in dimethylformamide (6 mL) under nitrogen atmosphere. The reaction



10 hydrogen atmosphere at the pressure of 30 psi (Paar apparatus) for 2.5 hours. The reaction
mixture was filtered through celite pad washed with ethyl acetate and the filtrate was concentrated
under reduced pressure to obtain the title compound (0.7g) as white solid which was used as such for
the next step. Step d: Synthesis of 3-(4'-fluorobiphenyl-4-yl)propanoic acid 15To a stirred solution of
lithium aluminium hydride (0.2 g) in tetrahydrofuran (15 mL) was added the compound (0.7g), obtained
from step c above in tetrahydrofuran (50 mL) at OC .The reaction mixture was stirred at OC for 3 hours.
The reaction mixture was quenched carefully with sdfurated ammonium chloride solution, filtered
through celite, washed with ethy| acetate. The organic layers were separated, washed with brine 20
and dried over BRAVKraa% SOurGH el g ?W%Wérg B ERGUHBRIYE R ed pressure. The
crude product wagpuatifiedvbiersiicaadiidfadhheokamiocnigmatogs aphyc eding P30 R6tethy| acetate in
hexane to get the: i GRmPANIAAR WDlie eaxrlalling salld (Raihin. dep.ce ¥lbRslS of
3-(4'-fluorobiphenyl-4-yl) propanal 25To a stirred solution of compound (0.79% obtained from step d
above, in dichISRIHBtRERE A9 HiE Jobrepts ettty apREtSgIpdeT Tatis e s e:. herf@ﬁeand potassium
bromide (36.05mg)cvassadeladdatyQdicinge naitrogematmospherepiSaditgtgpochtayite (0.28g, 4%
solution) was agc%%qeqt §nce toH g{(gg(tggaintaineg @yﬁgd?"ng agueous sodium bicarbonate solution).

: 0

The reaction was stirred for 20 min at “The 30 ganlcg ayer was separated and the aqueous layer

was extracted with eidyirRmieirananyine@OMmBiReth REBALICIF ¥e6p M6 ie. Washed with saturated
aqueous sodium bicarbonate - 98 - solution, water and brine. The organic layer was dried over
anhydrous sodium sulphbteofiltered, coneentridd ) ndemedicediprésture.to afforticratde aldehyde
(0.55 g). Step fé ”J&‘?ﬁl?(gio mL), 10% Palladium on charcoal (8.2 g) was added and stirred under
3-1(2R,SS])-2-{ (4S)-4-benzyl-2-oxo0-1,3-thiazolidin-3-ylicarbonyll5-(4'-fluorobipheny1-4-y1)-3-hydroxyp
enty1]-1,2! 8p ?ﬁ%&ﬁﬁ%ﬁ‘%?\@@lﬁ%ﬂ’éﬁ%—%ﬁ% (ﬁa%qépparatus) for 2.5 hours. The reaction
3-13-[(4S)-4-benizyin2-oxofiltdethimaalifliceide)ld 3vaakaprafpyetiylla & Btb eny okt iakiawehakl)-one (0.25 g)

was taken up i%oglié‘éh'g’é%ﬁ‘%ﬁér}%%ﬁ%gdm}re)s&?Qt&%%!%g iR Qfre Q%?é‘é%ﬁg_gﬁstf%cﬁ'%ﬂ% {6 ML, 1M

solution) was added dropwise and reaction mixture was stirred for inutes. (-)-Sparteine (0.36
mL) was which was used as such for the next step.
Step d: Synthesis of 3-(4'-fluorobiphenyl-4-yl)propanoic acid
15 To a stirred solution of lithium aluminium hydride (0.2 g) in tetrahydrofuran

(15 mL) was added the compound (0.7g), obtained from step c above in tetrahydrofuran
(50 mL) at 0°C .The reaction mixture was stirred at 0°C for 3 hours. The reaction mixture
was quenched carefully with saturated ammonium chloride solution, filtered through
celite, washed with ethyl acetate. The organic layers were separated, washed with brine
20  and dried over anhydrous sodium sulfate and solvents were evaporated under reduced
pressure. The crude product was purified by silica gel flash column chromatography using
20-30 % ethyl acetate in hexane to get the title compound as a white crystalline solid

(0.70 g).
Step e: Synthesis of 3-(4'-fluorobiphenyl-4-yl) propanal

25 To a stirred solution of compound (0.7g), obtained from step d above, in
dichloromethane (10 mL), 2,2,6,6,-tetramethylpiperidine N-oxyl (4.74 mg), and
potassium bromide (36.05 mg) was added at 0°C under nitrogen atmosphere. Sodium
hypochlorite (0.28g, 4% solution) was added at once at pH 8-9 (maintained by adding
aqueous sodium bicarbonate solution). The reaction was stirred for 20 min at 0°C. The

30 organic layer was separated and the aqueous layer was extracted with dichloromethane.

The combined organic layers were washed with saturated aqueous sodium bicarbonate



added slowly to the reaction mixture and stirred at OC for 20 minutes. A solution of 10 compound (0.17
g), obtained from step e above, in dichloromethane (10 mL) was added slowly and stirring was
continued at OC. After 3 hours, the reaction was quenched with dropwise addition of saturated
ammonium chloride solution and dichloromethane was added. The organic layer was separated and
the agqueous layer was extracted with dichloromethane. The organic layer was washed with brine, and
dried over anhydrous 15sodium sulphate, and concentrated under reduced pressure. The crude
product thus obtained was purified by silica gel flastP®olumn chromatography using 30% ethyl acetate
in hexanes as eluants to afford the aldol adduct (0.2g). Step, g: Synthesis of
(2S,3R)-5-(4"- PRI REH 224-0153- huPEsas 0%t £ B0 e AP e AR yBiEhylipentanoic
acid 20To a stifibersblutioenohthibicdmpducd (Dei8ig Joolifaiheddeandesielo (Caifoye, in tetrahydrofuran:

water (3:1, 10 mL) at OC was added aqueous zk’ggrogen peroxide solution (30%, 0.15 mL), followed by
addition of lithi§h{dipgersiffd Rol3Reib 21 ot PRyt ¥ e thirrlidindnd s #hboRire-was stirred

at 0C until the o piRisshFHAS LY GTRBSisdrbRepeaadliaR nietiasnicaaenrdnrted and the residue
was extracted with 25 ethyl acetate. The aqueous layer was acidified with sodium hydrogen sulphate

and extracted with ettyhdeataidiciiaskombiréth)adrbeaaniet oxvakhdkiaxilidiwatet] Brine and dried over

anhé/drous sodB?gb(idgﬂlpg}gg;ﬂ%ﬁ%ﬁgﬁ?@gj@@@@g@%yﬁﬁg{ﬁgqij(g%gl&@?hgglegm the crude
residue was purified by silica ge flash column chromatography usin % methanal in
hehioromoth Bl A 7 T EBFABOULEI oD P VBVAAEE i3 OEAB. 07 (s +1)
IHNMR (CD30B)018v8:25:8 182800 (cin ki) waBtizls BiAS-B. (s, 3)=SBHzin8(0368100 ftaslH, J =

8Hz), 7.89-7.83 {le} Ko 15 8% rebc2Bn/m b arid Wrieddebe & A 2o A Gest L5t bizbe 7-28- 7.26 (d,
1H, J = 8Hz), 7.89-7.87 (m, 1H), 7.61 (m, 2H), 7.53- 7.59 (m,1H), 7.30-7.25 (d, 2H J = 8Hz), 7.15- 7.11

(t, 2H, J ='8HZromBauadAg. (feophamas i tiay e by ingighiommethans (18 B is e, 75- 2.73 (m,
1H), 1.93- 1.87s(om12khd EirHiecfalievingnoedrip 0tnda ftee Behpiiep afe tkefmipl oyinguproeetsi@s as provided
in Examples 1 Jggoz)g:visdeezjls(%iitpc)endo E)a V&ted ammonium chloride solution and dichloromethane was
added. The organic layer was separated and the aqueous layer was extracted with
dichloromethane. The organic layer was washed with brine, and dried over anhydrous
15  sodium sulphate, and concentrated under reduced pressure. The crude product thus
obtained was purified by silica gel flash column chromatography using 30% ethyl acetate

in hexanes as eluants to afford the aldol adduct (0.2g).

Step g: Synthesis of (25,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)methyl]pentanoic acid

20 To a stirred solution of the compound (0.18 g), obtained from step f above, in
tetrahydrofuran: water (3:1, 10 mL) at 0°C was added aqueous hydrogen peroxide solution
(30%, 0.15 mL), followed by addition of lithium hydroxide monohydrate (17.6mg) in
water (2 mL). The reaction mixture was stirred at 0°C until the completion of the
hydrolysis. The reaction mixture was concentrated and the residue was extracted with

25  ethyl acetate. The aqueous layer was acidified with sodium hydrogen sulphate and
extracted with ethyl acetate. The combined layers were washed with water, brine and
dried over anhydrous sodium sulphate. The solvents were evaporated under reduced
pressure and the crude residue was purified by silica gel flash column chromatography
using 10% methanol in dichloromethane as eluant to afford the title compound (0.075 g).

30  Mass (m/z): 448.07 (M +1); '"HNMR (CD;OD): § 8.25-8.8.30 (d, 1H, J = 8Hz), 8.15-8.12
(d, 1H, J = 8Hz), 8.05-8.00 (t, 1H, J = 8Hz), 7.89-7.85 (t, 1H, J = 8Hz), 7.58-7.55 (m,



Compound Nos. 1 to 81, 86-88, 90-95, 97-119, 121-142, 144-203, 211-213 and 226-232 were
prepared following Example 1, compound Nos. 82-83 were prepared following Example 2; compound
Nos 84-85, and 204 were prepared following Example 3; 10 compound Nos. 89 and 96 were prepared
following Example 4; compound Nos 120, and 205-207 were prepared following Example 5; compound
Nos. 143 and 208 were prepared following Example 6; and compound Nos 86, 209-210 and 214-225
were prepared following Example 7. Specific compounds, suitable for use, prepared in the present
invention, are listed 15below: -99 -

(25,3R)-3-hydr(ri>é>,/-242- 4-0x0-1.2 3-benzotriazin-3;((Acfll’—|])£Xeeth 1%—57-&%:[:7)%“midin5-ylphen¥l)pentanoic

acid ( Compou Ngﬁ Madd 6%/%??5’@?07(’%4 7-&‘) 1= 41z . 7(m, 1H),"7.61 (m

(25,3R)-242-(528)1-biRy R EBcalio)o: 1. iRy dio2PH-isBifrlL 13-ty MB-] = 8Hz), 4.81-4.79

hydroxy-544-(6 yridj he {6_aCi 1 , Mass &0(m/z): 531.09
i S 5 vl L e b bl e

methylpyridin-31-)§grgﬁ’eﬁﬁ]pentanoic acid (Compound No. 3), Mass (m/z): 458.82(M+ +1);

512_5 1?@3&;‘ réiyifé?ﬁﬁl&%é‘ggg’%‘?ﬁd fg%%gg@ '”ﬁ%%ﬁ%ﬂ%ﬁ‘mﬁa A NQRBIPNSIVIZR ded in
(25,3R)-5-(3', 4 EadoplesBigh&nylesarihad ahepe(1, 3-dioxo-1,3-dihydro-2H-isoindo1-2-
yflethyl]-3-hydroxypentanoic acid (Compound NO?{ Mass (m/z); 479.70(W +1);
(25,3R)-3-hydroxy-54q9f%EWf8Wf’6y}i&?rgb-@%%e%)' 1242100 bds 142 34205, 213 and
benzotriazin-3(2})2ethid pepienddid]acidy EompiunddNnpod)d MesS1iiz2yb8reghdd+ 30+1); - 100 -

(2S,3R)-3-hydrgyfysef ﬁaﬂ]ﬁl@&’]ﬁ&%ﬂiﬁ’a@r&g§4Q§3¥9£8§dz'h%94’}@7%f3d¥ﬁﬁ3*&>{ﬂg Example 3;
544-(6-methylpyrldlniﬁﬁyephenyl]pen anoic amdgéZComp_ound No. 7), Mass (m/z): 472.8})7 (M+ +1);

(2S,3R)-5 {0 -fIEIPE8 188379 20 WgthrBapaadipH b iian e dosgrposnd Nos 120, and
5dihydro-2H-isaitduil- 2-ye pthyllpe niaowiseaianiflo fpoupdubkdNS), 143 and 208 were prepared

following Example 6; and compound Nos 86, 209-210 and 214-225 were prepared
following Example 7.

Specific compounds, suitable for use, prepared in the present invention, are listed

15  below:

(2S,3R)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(4-pyrimidin-
5-ylphenyl)pentanoic acid ( Compound No.1), Mass (m/z):446.0 (M" +1);

(2S,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 2), Mass
20 (m/z): 531.09 (M" +1);

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 3), Mass (m/z): 458.82(M"
+1);

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-fluorobiphenyl-
25  4-yl)-3-hydroxypentanoic acid (Compound No. 4),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-2-[ 2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 5), Mass (m/z): 479.70(M" +1);
(28,3R)-3-hydroxy-5-[4-(6-methylpyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 6), Mass (m/z):458.94 (M"
30 +1);



(2S,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-242-(4-oxo0-1,2,3-benzotriazin 3(4H)-yflethyl]pentanoic
acid (Compound No. 9), Mass (m/z):461.87 (M+ +1);
(2S,3R)-3-hydroxy-5-(4'-methoxybipheny1-4-y1)-242-(4-ox0-1,2,3-benzo azm 3(4H)-yeethyl]pentanoic
acid (Compound No. 10), Mass (m/z):473.79 (M+ +1);
10(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-242-(5-methy1-1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yeethyl]pentanoic acid (Compound No. 11), Mass (m/z):493.81 (M+ +1);
(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-24¥. ¢4-oxo-1,2,3-benzotriazin3(4H)-yeethyl]pentanoi
c acid (Compound No, 12??Mass (m/zg: 479.77é%/l+ +ai . .
15(2S,3R)-242-(1,3-dioxo D 3- ARG 2 AR o ES T et Ay i iy drad spipdol-2-yhethyl)-
methoxybiphenA4kyepahiinoidiadis] [@enytoemendo adid Y (vtapsufrix). 47 3V86s((viz )yt #y2.87
(28,3R)-242-(1(§4—djrq p-l,3-dihydro-2H-isoindo1-2-yf|ethy|]-3-hydroxy-514'-
(trifluoromethoxy)biphenyl-4-yllpentanoic acid (Compound No. 14), Mass (m/z):510.66 (M+ -18);
20(2S,3R)-5-(4'-chlore83fyarobipheayiptdny L 3thgdraxyx 42 Ffd-oxetlyR2 33-dioxo-1,3-
benzotriazip-3(4H)-yflethyl]pentanoic acid (Compound No. 15 ss(M/z):496.10 (M+ +1);
prA St e G R I e
difluorobiphenyl-4-y1)%: b sixopypeoianpit8tid- (5 2mpadrRa Ne. 4odxMass Grizdinshnl 1 25(M+ +1);
(2S,3R)-242-(5-tert-buty1- ,3-di0xo-1,3-dihydro-2§l-isoindol-2-y lethyl]-3-

hydroxy-5-(4"-m&theBTBHEPRAAES i BEiErBRRe A N orh pLsH f%%‘)@l\ﬁ%g th/z):530.09 (M+ +1): -

101 - (2S,3R)-3-hydrexy-2 y=3~(4'- XY Ol 9&916—[;— S fhyils. enzotriazin-
(trifluoromethyebi he%i%yﬁggﬁ{ﬁ%%?%a%%%%ggﬁﬁound I@%%?%ﬁ%%sh(%?ﬁ 51%.04(W +1);

(2S,3R)-242-(5ER It v psrinseis- ac sl 6 1 NR iR YRS PRy B2@ 1)
Sfluorobipheny1-4-y1);3-fyAioxy PERIANOIG A9 {GARRRLNE N0 1) MasR MV 2RES:14.
dihydro-2H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. 11), Mass (m/z):493.81
M" +1);
(2S,3R)-5-(3",4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 12), Mass (m/z): 479.77(M" +1);

15 (2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 13), Mass (m/z):473.86 (M" +1);

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 14), Mass (m/z):510.66
M" -18);

20 (2S,3R)-5-(4'-chloro-3'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 15), Mass (m/z):496.10 (M"
+1);

(2S,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3',4'-
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 16), Mass (m/z):536.11

25 (M +1);

(28,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxy-5-(4'-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 17), Mass
(m/2):530.09 (M +1);



(M+ +1); (2S,3R)-242-(5-tert-buty1-1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-5-(4'-
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 20), Mass (m/z):534.09 (Mt);
10(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-514'-
(trifluoromethyebiphenyl-4-yl]pentanoic acid (Compound No. 21), Mass (m/z):512.08 (M+ +1);
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-y1)pentanoic acid (Compound No. 22), Mass (m/z): 458.14(M+ +1);
15(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindot-#flethyl]-5-(3'-fluoro-4'-
methoxybiphenyl-4-y1§-3-%¥ldrog{pentanoic acid (Compound No, 23£ I}Aassl](m/a): 492.07(W +1);
(2S,3R)-3-hydroxy-544 6 etk Adm 3-9b hényagRsas @iy Detsyll->-14-
dioxo-1,3-dihydrofRie-isaithgdDbiphgegtidy]hentanoiaadidC@pnpdiid No. 24k Mass 20(m/z):489.11 (M+
+1); (2S,3R)-3-byas@ey- Jr-gl'-methylbipheny1-4-y1)-242-(4-oxo-1,2,3-benzotriaz n-
3(4H)-yeethyl]pentanoic acid (Compound No. 25), Mass (m/z):458.14 (M+ +1);
(2S,3R)-5-(4"-ethylbiphspyd-24pl s Ichydiigky; 242 4-0xathy2r3-Denzaidaz myIidk)-yeethyl]pentanoic
acid (Compound No, 2 13ss.(n/z): 472.15(M+ +1); _
(2 3R b BN L A BT A (S s Yoy e o114
dihydro-2H-isoidotl2-yeethyl]pentanoic acid (Compound No. 27), Mass (m/z):492.08 (M+ +1);
(25,3R)-5-(4-chlorobipheny . Aoy d) N oI A2 A SR My 5 o

chlorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 20), Mass (m/z):534.09

M");

10 (2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 21), Mass (m/z):512.08
M" +1);

(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 22), Mass (m/z): 458.14(M" +1);

15 (2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-
methoxybiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 23), Mass (m/z):
492.07(M" +1);

(2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-1,3-
dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. 24), Mass
20 (m/z):489.11 (M +1);
(2S,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 25), Mass (m/z):458.14 (M" +1);
(2S,3R)-5-(4'-ethylbiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 26), Mass (m/z): 472.15(M" +1);
25 (2S,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. 27), Mass (m/z):492.08
(M" +1);
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 28), Mass (m/z):478.09 (M" +1);



3(4H)-yeethyl]pentanoic acid (Compound No. 28), Mass (m/z):478.09 (M+1); - 102 -
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yflethyl]-3-hydroxy-5-(4-
pyrimidin-5-ylphenyl)pentanoic acid (Compound No. 29), Mass (m/z):446.12 (M+ +1);
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yeethy1]-3-hydroxy-544-(1-
methyl-1H-pyrazol-4-yephenylipentanoic acid (Compound No. 30), Mass (m/z): 448.25 5(M+ +1);
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yflethyl]-3-hydroxy-5-(4-
pyridin-3-ylphenyl)pentanoic acid (Compound No.3%¢ Mass (m/z): 445.23(M+ +1);
(2S,3R)-544-(2,3-dihydro-1,4-benzodjoxin-6-yephen 11_?]-,3-hydroxy-242- 4-0x01,2,3-benzotriazin-3(4H)-
yeethyl]pentanoic aci&?%é&)rﬁié%jﬁ]d3l\?69’§’23:3ﬁﬂé@§h@i¥/ yEQIBI9 G2 Ry Lyhydroxy-5-(4-
(2S,3R)-3-hydrpxysbdig-(eyiplatind yymymidin By ¢f e pyd]d2N @ -18)mMetisyind) a6 1 2(Btbenzotriazin-3(4H)-
yeethyl]pentanoic acid Comgound No. 33?, Mass %;489.0(M+ +1);

(28,3R)-3-hydroxy-24§§€é3r9n tiyd-4-4%821. 3 dibedioatrasamndniatyaeHyA T diexy-5-[4-(1-
15(6-methylpyrigirnd-yEphiendipeyipneig peidatconpe unshideunddo Map Maw 2)i4§ 34105 1);
(ZS,SR)-B-der%y- -[4-(1 -methyl- 1H-pyrazol-4-yephenyl]-212-(4 -oxo -1,2,3-
benzotriazin-3(4H)-yfléthylipentanoic acid (Compound No. 35), Mass (m/z): 448.0 (M+ 1);

20(2S,3R)-3-hydroxy 24 380l XN ¢k 1 3-kikydrb PR ABIAFIN AL ethydbey-5-(4-

- (G-methoxypyri YRS REAnel 26K (GomRO NG, S Moa Ul S0 (e 0

(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-3-hydroxy-2-[2-(4-oxo0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 32), Mass (m/z):502.19
10 (M +1);

(2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(8-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 33), Mass
(m/2):489.0(M" +1);

(2S,3R)-3-hydroxy-2-[2-(8-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-
15 (6-methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 34), Mass (m/z):473.0(M"
+1);

(28,3R)-3-hydroxy-5-[4-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 35), Mass (m/z): 448.0 (M"
+1);

20 (25,3R)-3-hydroxy-2-[2-(8-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4-(6-methoxypyridin-3-yl)phenyl|pentanoic acid (Compound No. 36), Mass (m/z): 505.0
M +1);

(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-

(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 37), Mass (m/z):509.0
25 (M +1);

(2S,3R)-3-hydroxy-2-{2-[7-(6-methoxypyridin-3-yl)-4-oxo-1,2,3-benzotriazin-
3(4H)-yl]ethyl}-5-[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 38),
Mass (m/z):582.0 (M" +1);



(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-544-
(6-methoxypyridin-3-yephenyl]pentanoic acid (Compound No. 37), Mass (m/z):509.0 25(M+ +1);
(2S,3R)-3-hydroxy-2- {217-(6-methoxypyridin-3-y1)-4-oxo-1,2,3-benzotriazin3(4H)-yl] ethyl}
-544-(6-methoxypyridin-3-yephenyl]pentanoic acid (Compound No. 38), Mass (m/z):582.0 (M+ +1); -
103 - (2S,3R)-242-(6 ,7-difluoro-4- oxo-1,2,3-benzotriazin-3 (4H)-yeethyl] -3-hydroxy-5-
[4-(6-methoxypyridin-3-yflphenyl]pentanoic acid (Compound No. 39), Mass (m/z): 511.0 (M+ +1);
(2S,3R)-242-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4HY3yeethy1]-3-hydroxy-544-
(6-methoxypyridin-3-ye hen\élﬁﬁentanoic acid(Compound No, 40) Mass}smlg: 493.3(M+_1);
(25,3R)-3-hydroxy-243 3@ ety 41548 9 S 3 Bibrz btz S A et i A gdroxy-5-
methylpyridin-34/&pherhispnidincicydipic {GimmpaunidaN d (GdjpMagsNem32); A8S0VE: S1);.0
10(28,3R)-3-hy(g)['®4¥ 2 {215-(6-methoxypyridin-3-y1)-4-oxo-1,2,3-benzotriazin- 3(4H)-yl] ethyl}
-544-(6-methoxypyridin-3-yephenyl]pentanoic acid (Compound No. 42), Mass (m/z): 582.0(M+ +1);
(25,3R)-5-(4"-chloro-24§|aRryobiphemyidré-4bxa42;{heneiaxenl. Syt iisainand-3-yflethyl]-3-hydro

xypentanoi¢ acjd (Compound No. Mass (m/z):519.0 (M+ 15423): . +
53Ry 25 (1 e B R S R o) o 49330
isobuty1-1H-pyrd¥ol-4-yflphenyl]pentanoic acid (Compound No. 44), Mass (m/z):490.0 (M+ +1);
(2363;R)-5-biIOh%IS{M)-)BM;%&QQ:E%QX%%MW@%:Q,bl,fiﬂféi{h@%aﬁnm&myﬂ)@rhgﬁ-Bl)[ﬂif(@(ypentanOiC
acid (Compound No, 45), Mass (m/z); 444.0 (M+ +1); ) +
(55,3 24 (TR ARG S R S LS TRAES RIS HlloM (/24890
methylbiphenyk4)y1)-3-hydroxypentanoic acid (Compound No. 46), Mass (m/z):476.0 (M+ +1);
(2S,3R)-5-(3,3'-difluoro-4'-methoxybipheny1-4-y1)-242-(1,3-dioxo-1,3-dihydro252H-isoindo1-2-yeethyl
]-3-hydrox{ibentanoic GEidRICoM BT Mo LA, MBS L1 3 tuosly3,3-benzotriazin-
(2S,3R)-544-(2384Hihyideond }4shenzankaxixy pyyieprinypica4Bpehi3ndioxadlBompound No. 42),
dihydro-2H-isomsosl(}gfééggégﬂh-\%wgroxypentanoic acid (Compound No. 48), Mass (m/z):502.0 (M+
+1); ’
(2S,3R)-5-(4'-chloro-3'-fluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 43), Mass (m/z):519.0 (M"

15 +23);
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(1-
isobutyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 44), Mass (m/z):490.0
(M" +1);
(28,3R)-5-biphenyl-4-yl-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
20  hydroxypentanoic acid (Compound No. 45), Mass (m/z): 444.0 M" +1);
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-
methylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 46), Mass (m/z):476.0
M" +1);
(2S,3R)-5-(3,3'-difluoro-4'-methoxybiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-
25  2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 47), Mass (m/z):510.0
M" +1);
(28,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-2-[2-(1,3-dioxo-1,3-
dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 48), Mass
(m/2):502.0 (M" +1);



-104 -
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yflethyl]-3-hydroxy-514-(1Htetrazol-1-yephenyl]pent
anoic acid (Compound No. 49), Mass (m/z): 458.0 (M+ +23);
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yeethy1]-542-fluoro-4-(6-
methoxypyridin-3-yephenyl]-3-hydroxypentanoic acid (Compound No. 50), Mass 5(m/z):493.0 (M+ +1);
(2S,3R)-5-(3'-fluoro-4'-methylbipheny1-4-y1)-3-hydroxy-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yflethylipentanoic acid (Comporu]rﬁf? No. 51) Mass (m/z): 498 0 (M+ +23);
(2S,3R)-3-hydroxy-544-(1 |sobudl -1H -pyrazol-4- yI) eny 2[2-(4-oxo-1 ,2 ,3-

benzotriazin-3(4H)-yfléthyfipértatolc 58 (Cohhy V%@(M/%)hﬁ%’@ L Eatii
(2S,3R)-5-biphesypkdl- yy@wmﬁﬂe(mmxmmzmhmsg(mw YiRthMipezianoic acid
(Compound No. 53), Mass (m/z):444.0 (M+ +1);

(2S,3R)-3-hydroxy-543@RatRciyby e s ykprsenttisaindot- il s Sohiouoro-4-(6-

151,2,3- benZOtﬁhaﬂiﬁkﬁﬁﬂﬂrﬂ)Tyﬁ%ﬂ)Mﬂ@@ﬂtaﬂ@kﬁr@@lpkﬁﬁﬁwCCNﬁp(ﬁ{-h)i Mase)(mizy 489.34(W +1)
(2S ,3R)- 2%2 (]S é) 8 ghydro -2H-isoindo1-2-yflethyl] -546-(3-fluoro -4-
pyrnain-s-

methoxyphenyl hydroxyp entanoic acid (Compound No. 55), Mass (m/z): 493.16(M+
+1); 30(123 3fF|%) -5- I(fg@rfl%%my%idyqt@&@h%ﬁ%ﬂ%%ﬂ&@%@%&ﬁ%@ﬁ%@&/@l&% 2@6-3i3 e
isoindo1-2-yflethy ydroxypentanoic aci ompaound No ass (m/z

(2S,3R)-242-(1°5 451 éﬁﬁﬁéﬁ%}%@m%‘i‘ﬁ%ﬁ -§S8W%}ﬁ?d5r8x9d%%é‘?2@ I
methoxyphenyep¥ridin-3-yl]pentanoic acid (Compound No. 57), Mass (m/z): 475.13 (M+ 25+1);
(2S,3R)-242-(1 ,3-dioxo-1 ,3 -dihydro-2H-isoindo1-2-yflethyl] -543 -fluoro-4'-
methoxybiphenyL-4-y2)-3HtFEABervic S CORPUAN A e Made (h2p-432:13 (M+ +1)

10  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 52), Mass (m/z):490.0 (M"
+1);

(2S,3R)-5-biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 53), Mass (m/z):444.0 (M" +1);

(25,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(7-methyl-4-oxo0-
15 1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 54), Mass (m/z):
489.34(M" +1)

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 6-(3-fluoro-4-
methoxyphenyl)pyridin-3-yl]-3-hydroxypentanoic acid (Compound No. 55), Mass (m/z):
493.16(M" +1);

20 (2S,3R)-5-(4'-chloro-3-fluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 56), Mass (m/z): 496.13
M +1);

(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[ 6-(4-

methoxyphenyl)pyridin-3-yl]pentanoic acid (Compound No. 57), Mass (m/z): 475.13 (M"
25 +1);

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3-fluoro-4'-
methoxybiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 58), Mass (m/z): 492.13
M"+1);



- 105 - (2S,3R)-546-(4-chlorophenyl)pyridin-3-y1]-242-(1,3-dioxo-1,3-dihydro-2H-
isoindol1-2-yflethyl]-3-hydroxypentanoic acid (Compound No. 59), Mass (m/z):479.12 (M+ 1);
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yflethyl]-3-hydroxy-5-(6'-
5methoxy-2,3'-bipyridin-5-yepentanoic acid (Compound No. 60), Mass (m/z): 476.16 (M+ 1);
(2S,3R)-544-(4 -chlorophenyl)-2-thieny1]-2424 1,3 -dioxo-1 ,3 -dihydro-2H- isoindo1-2-yflethyl]
-3-hydroxypentanoic acid (Compound No. 61), Mass (m/z):484.0 (M+ 1);
10(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindot-#yeethy1]-3-hydroxy-544-(6-
methoxypyridin-3-ye-2- thlenyl entanoic acid (Compound No. 62), Mass m/z): 481, O(M+ +1);

(2S,3R)-242-(1,3-dioX0>E 3)dl %‘r‘oCE‘PF‘?BB?H Yo v gig e ] gty dro-2H-

(trifluoromethyeyptietoy}- zllkti@rhyﬁHmdtammmd(@mh{ﬁoumddﬂ@N@Bﬁ?NMSS(@Mz)m0 M(m+ +1);
(2S,3R)-242-(1,3+dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-544-(3-fluoro-4-
methoxyphenye-%-thlenyl] 3-hydroxypentanoic acid (Compound No. 64), Mass (m/z): 498.0 (M+ +1);

(2S,3R)-3-hydroxy-242s(FrRmetinydi-3- - 1132diByde n Epiitiadis)- Wwbhyﬂahlyﬁr&ﬂs 2301
(trifluorom hyeb| hen ngic a id Co nd No '5 £ 1);
(25,37 3 Ay TR S L e e polt R SR e O
(trifluoromethyedipheny1-4-yllpentano ic acid (Compound No. 66), Mass (m/z):526.0 (M+
(2S,3R)-5-[4-(4-chlorophenyl)-2-thienyl]-2-[2-(1,3-diox0-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 61), Mass (m/z):484.0 (M"
+1);

10 (2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)-2-thienyl]pentanoic acid (Compound No. 62), Mass (m/z):
481.0(M" +1);

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-{4-[4-
(trifluoromethyl)phenyl]-2-thienyl } pentanoic acid (Compound No. 63), Mass (m/z):518.0
15 (M +1);

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[4-(3-fluoro-4-
methoxyphenyl)-2-thienyl]-3-hydroxypentanoic acid (Compound No. 64), Mass (m/z):
498.0 (M" +1);

(2S,3R)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
20  (trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 65), Mass (m/z):526.0 (M"
+1);

(2S,3R)-3-hydroxy-2-[2-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 66), Mass (m/z):526.0 (M"
+1);

25 (2S,3R)-2-[2-(7-chloro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 67), Mass (m/z): 492.0(M " +1);

(2S,3R)-3-hydroxy-2-[2-(8-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 68), Mass (m/z):
542.29(M" +1);



1); 25(2S,3R)-242-(7-chloro-4-o0xo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-(4'-
methylbipheny1-4-yl)pentanoic acid (Compound No. 67), Mass (m/z): 492.0(M+ +1);
(2S,3R)-3-hydroxy-242-(8-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4'-(trifluoromethyebiphenyl-4-yllpentanoic acid (Compound No. 68), Mass (m/z): 542.29(W +1); - 106
- (2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5-
[4'-(trifluoromethyebiphenyl-4-yllpentanoic acid (Compound No. 69), Mass (m/z):548.54 (m+ +1);
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2:-y&@thy1]-542-fluoro-5-(6- 5
methoxypyridin-3-yephenyl]-3-hydroxypentanoic acid (Compound No. 70), Mass (m/z): 493.30(W +1);
(25.3R)5-(4-chloro-4 NASICB o ey Tary- 23 o Peaue A G S e B 22 ety
-3-hydroxypentgigicfaoid(@bppaumady NGy [ ddntviass agia/ 208wl (Nbt @9)) Mass (m/z):548.54
10(28,3R)-242(f\;h3r-gl,oxo-l,3-dihydr0-2H-isoindo1-2-yeethy1]—546-fluoro-4'-
(trifluoromethyebiphenyl-3-y1]-3-hydroxypentanoic acid (Compound No. 72), Mass (m/z):530.13 (M+
+1);  (2S,3R)-242+{s 3mioxe-1 3-dibysm3iitiseintielsanepthyldthdztS mmicio(8-(6-

methox idin-3-yephenyl]-3-hydrox tanoic acid (Compound No. 15(m/z):493.37 (M+
T R e A RO b X MR B 4957 ¢
-2Hisoindo1-2-$A&&N3-hydroxypentanoic acid (Compound No. 74), Mass (m/z):496.26 (M+ +1);
2S,3R)-5-(3',6-difluoro-4'-methoxybipheny1-3-y1)-242-(1,3-d , .
o1 3 iyro203H OIS et TSRy bl A ot NENG Y 5). wass
(m/z):509,77 (rﬁsﬁiﬁdgl;—}yl)ethyl]—3—hydroxypentanoic acid (Compound No. 71), Mass (m/z):495.72 (M+
(2S,3R)-242-(54 ’oro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5-(4'-
methoxybipheny1-4-yepentanoic acid (Compound No. 76), Mass (m/z): 492.56(W +1);

10 (2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 6-fluoro-4'-

(trifluoromethyl)biphenyl-3-yl]-3-hydroxypentanoic acid (Compound No. 72), Mass
(m/2):530.13 (M" +1);

(2S,3R)-2-[2~(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[4-fluoro-3-(6-
methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 73), Mass
15  (m/z):493.37 (M +1);

(2S,3R)-5-(4'-chloro-6-fluorobiphenyl-3-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 74), Mass (m/z):496.26 (M"
+1);

(2S,3R)-5-(3",6-difluoro-4'-methoxybiphenyl-3-yl)-2-[2-(1,3-dioxo-1,3-dihydro-

20  2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 75), Mass (m/z):509.77
(M" +1);

(2S,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 76), Mass (m/z): 492.56(M" +1);

(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-2-[2-(5-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-

25 yl)ethyl]-3-hydroxypentanoic acid (Compound No. 77), Mass (m/z):480.0 (M" +1);

(2S,3R)-3-hydroxy-2-[2-(6-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 78), Mass (m/z):
462.19 (M +1);



(2S,3R)-5-(4'-fluorobipheny1-4-y1)-242-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-
25yflethy1]-3-hydroxypentanoic acid (Compound No. 77), Mass (m/z):480.0 (M+ +1);
(2S,3R)-3-hydroxy-242-(6-methy1-4-o0x0-1,2,3-benzotriazin-3(4H)-yflethyl]-514-
(1-methyl-1H-pyrazol-4-yephenyl]pentanoic acid (Compound No. 78), Mass (m/z): 462.19 (M+ +1); -
107 -
(2S,3R)-242-(5-chloro-1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-3-hydroxy544'-(trifluoromethyebip
henyl-4-ylJpentanoic acid (Compound No. 79), Mas${/z):546.32 (M+ +1);
(2S,3R)-242-(4-fluoro-1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yeethy1]-3-hydroxy55[4'- (trifluoromethyl)bi
pheny1-4-yl]pentanoi&zg&%)(%fgrﬁ SHRPN O 86 rhasd gy A by Srdplre yDpjhyll-3-hydroxy-
(2S,3R)-5-(3',45drhioidipimeniyihdinher 242y Fpéhtaroidaox @ o benyotridzivagd H) - yflethyl]-3-hydroxy

pentanoic acid &gm@gg(ikl}ioﬂgl), Mass (m/z): 498.27(M+ 1);
10(2S,3R)-3-hydroxy-242-(4-ox0-1,2,3-benzotriazin-3(4H)-yflethyl]-5- phenylpentanoic acid

(Compound No. 82); M8sS® [{m2)3&8i6-{MB-tb)o-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-
(2S,3R)-24 -(1535%i xa-1,3-di rt}())-ﬁH-i in 01-21-%fleth%l -é%-h dI’Oé)N5-§% %Xlgentanoic acid
=145 T -4- { :
(Compound No» B35 ATACi AT SRR Gk L (R S
(2S,3R)-242-(1(8/AloxR8-25 8Miinydkr0-2H-isoindo1-2-yflethyl]-3-hydroxy-514
15(trifluoromethyl)phenyl]pentanoic %}cid (CompoundHNo.Slg, Mass (m/z): 458.0(M+ 23);
(2S,3R)-5-(4-tert-but %in)(&ﬁ?i( ST s iyt o- O SR 812 - -enzotriazin®
yflethy1]-3-hydpedhipehtandic doit (Gompouird i85k HuiasNonA).A24sO( (Vi) 423;,27(M "
+1);
10 (2S,3R)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
phenylpentanoic acid (Compound No. 82); Mass (m/z):368.0 (M" +1);
(28,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-
phenylpentanoic acid (Compound No. 83), Mass (m/z): 368.07 (M" +1);
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4
15 (trifluoromethyl)phenyl]pentanoic acid (Compound No.84), Mass (m/z): 458.0(M"
+23);
(2S,3R)-5-(4-tert-butylphenyl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No.85), Mass (m/z):424.0 (M +1);
(28,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[ 2-(4-0x0-1,2,3-
20  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 86), Mass (m/z): 474.87(M"
+1);
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 87), Mass (m/z): 478.09(M" +1);
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
25  methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No.88), Mass (m/z): 474.88(M"
+1);
(2R,3R)-5-(4'-chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 89), Mass (m/z):478.2 (M" +1);



(2S,3R)-3-hydroxy-544-(6-methoxypyridin-3-yepheny1]-212-(4-oxo0-1,2,3- 20
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 86), Mass (m/z): 474.87(M+ 1);
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-
yflethy1]-3-hydroxypentanoic acid (Compound No. 87), Mass (m/z): 478.09(W +1);
(2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yeethy1]-3-hydroxy-544-(6- 25
methoxypyridin-3-yephenyl]pentanoic acid (Compound No0.88), Mass (m/z): 474.88(M+ 1);
(2R,3R)-5-(4'-chlorobipheny1-4-y1)-242-(1,3-dioxo-198-dihydro-2H-isoindo1-2-
yflethy1]-3-hydroxypentanaic acid (Compound No. 89), Mass (m/z?:,47,8.2 M+ +1); - 108 -
(25,3R)-3-hydroxy-zzf%?(%'?ﬁﬁ%mﬂi‘!ﬂb%zbgf RS SRa s Ry N admRy LR aRethyll->-4-
(1-methyl-1H-pirazohy-yepherpligeripnoid eit (Gompd (FreniNeird0yp MAs s £))/462.32(W +1);
(2S,3R)-3-hydrgxy~34a+(8; ’ethoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
5[4-(1-methyl-1H-pyrazol-4-yflphenyl]pentanoic acid (Compound No. 91), Mass (m/z): 478.38(W +1);
(2S,3R)-242-(7-chlorg24 3me3 hddr-benotmsazicihd g H)oxldet Inyl]ter(didazin-3(4H)-ylethyl]-5-
difiuorobiphenyd- 4y IHd YRS NI AT MR RYRTNR5 SR MESR (TR 3420 +1);
478.38(M" +1);

(28,3R)-2-[2-(7-chloro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(3',4'-
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 92), Mass (m/z):
514.20(M" +1);

10 (2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-

methoxybiphenyl-4-yl)pentanoic acid (Compound No. 93), Mass (m/z):
508.29(M" +1);

(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(4'-
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 94),

15 (2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(6-methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 95), Mass (m/z): 493.37(M"
+1);

(2R,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 96), Mass (m/z): 474.87(M"
20 +1);
(258,3R)-5-(2',4'-difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-
2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 97), Mass (m/z): 480.13(M" +1);
(2S,3R)-2-[2-(6-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 98), Mass (m/z):
25 482.15 (M +1);
(28,3R)-2-[2-(5-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 99), Mass (m/z):
482.15(M" +1);



10(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriaz n-3(4H)-yflethyl]-3-hydroxy-5-(4'-
methoxybipheny1-4-yepentanoic acid (Compound No. 93), Mass (m/z): 508.29(W +1);
(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-5-(4'-
fluorobipheny1-4-y1)-3-hydroxypentanoic acid (Compound No. 94),
15(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-544-
(6-methylpyridin-3-yephenyl]pentanoic acid (Compound No. 95), Mass (m/z): 493.37(M+ +1);
(2R,3R)-3-hydroxy-514-(6-methoxypyridin-3-yephei{1}-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 96), Mass (m/za?: 474.87(M+ 20+1);
(2s,3R)-5-(2',4'-diﬂuo%%?;@%%ﬁ%h39%?’534&’-3(11,@1/&8528?11%1648 TG S G xy->-(4*
2-yeethyl]-3-hydroxypéiitaroit-aeith (@ompouitl Non @i dWias $ (00/asd 80/ 28 @%6: 18LY] " +1);
(2S,3R)-242-(6-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-544-
(1-methy1-1H-pyrazof28-3R bhdAyijientandier Eiﬁlf&frfi/ﬁ&ﬁf Nb3 98yxMadslifhif59:25482.15 (M+ +1);
(2S,3R)-242-(5refmace-2Ayopell] 23 Irfapoz@isiaziorSdid  gdlapou]dNoby drox yiaddm/z):

(1-methy1-2;H- -A-yephenyl]pentanoic acid (Compound No. 99), Mass (m/z): 482.15(M+ +1); -
109 - ( 8,3%- -(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-5-(4'-

isopropylbiphenyl-4-yeReyangie. gigiGIRMPAWIAING 110Q)2 IasS MB/Z) 486 L&A H1);
(2S,3R)-5-(3'-c enyl-ﬁl-&lgl)-242-§1,3-dioxo-1,3-diI)ydro-zHiso'mdol-z-yflethyl]-3-hydro

hloro-4'-fluorobiph ,
xypentanoic ac%(ﬁ“(gﬁﬂqf)tgﬁuﬁf G AT eIy B 498 Y gy: 200-42(M+1;
(2S,3R)-5-(2'-fluorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 103), Mass (m/z): 462.32(M" +1);

10 (2S,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 104), Mass (m/z):
466.31(M" +1);

(28,3R)-3-hydroxy-2-[2-(8-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-
(1-methyl-1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 105), Mass (m/z):
15  462.38(M" +1);
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-{6-[4-
(trifluoromethyl)phenyl|pyridin-3-yl} pentanoic acid (Compound No. 106), Mass (m/z):
513.35(M" +1);
(2S,3R)-5-[6-(3,4-difluorophenyl)pyridin-3-yl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-

20  isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 107), Mass (m/z):

481.32(M" +1);

(2S,3R)-5-[6-(4-chloro-3-fluorophenyl)pyridin-3-yl]-2-[2-(1,3-dioxo0-1,3-dihydro-
2H-isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 108), Mass (m/z):
497.30(M" +1);

25 (2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 6-(4-
fluorophenyl)pyridin-3-yl]-3-hydroxypentanoic acid (Compound No. 109), Mass (m/z):
463.35(M" +1);

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 6-(3-fluoro-4-
methylphenyl)pyridin-3-yl]-3-hydroxypentanoic acid (Compound No. 110), Mass (m/z):
30 477.34(M" +1);



(2S,3R)-5-(4'-butylbipheny1-4-y1)-3-hydroxy-242-(4-oxo-1,2,3-benzotriazin3(4H)-yeethyl]pentanoic
acid (Compound No. 102), Mass (m/z): 500.42(M+ +1);
(2S,3R)-5-(2'-fluorobipheny1-4-y1)-3-hydroxy-242-(4-oxo-1,2,3-benzotriazin 3(4H)-yeethyl]pentanoic
acid (Compound No. 103), Mass (m/z): 462.32(M+ +1);
10(2S,3R)-242-(5-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-544-
(2-methy1-1H-pyrazol-4-yephenyl]pentanoic acid (Compound No. 104), Mass (m/z): 466.31(M+ +1);
(2S,3R)-3-hydroxy-242-(8-methy1-4-oxo-1,2,3-benZdftiazin-3(4H)-yflethyl]-514-
(1-methyl-lH-pyrazol-4-yeé)hen [[pentanoic acid (Compound No. 105), I}l/lass gm/z): 15462.38(W +1);
(2S,3R)-242-(1,3-dioXo°t 3 dingdro L Isbmto 22 PHB A4 mfdFsy 8ty hy droxy-5-[4-
(trifluoromethylj phenlyf]p\igira3eyipEitbeidracign(@orip (UodpNemdI96) | Mpddagain)zb13.35(M+ +1);
(2S,3R)-546-(3 4~difl rqgl)lenyepyridin-3-y1]-242-(1,3-dioxo-1,3-dihydro-2H-
20isoindo1-2-yflethyl]-3-hydroxypentanoic acid (Compound No. 107), Mass (m/z): 481.32(M+ +1);
(2S,3R)-546-(4-chlorg23;fiRiprophenyepyridino3tyil }-Bd-dikid-dioxm L 3yelitiypsary droxy-5-[4-
2H-isoindol-2-yeethyl]-3-hydroxypentanoic acid (Compound No. 108), Mass (m/z): 497.30(W +1);
5(25,3R) 542 o GBS et npecud o 1
EIuorop;lenyl)?yrid;n-ché,kﬁ)dbyh%wnﬁm@w?&@ld,ﬁgo(gla&?mﬂ}(@(#g%miw&%%(w +1);
2S,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindq1-2-yeethy1]-546-(3-fluoro-4- '
methylphenyl) r'fdrﬁl%‘fsyi]l§IHW?8§(§)§€?H%%@P8‘&W?E8%%B%HPR}BT&JM))I, W MetidB9)30 477.34W
+1); -110-  484.39(M" +1);

(2S,3R)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-

10 (trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 114), Mass (m/z):
542.36(M" +1);

(2S,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(7-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 115), Mass (m/z): 472.12(M"

+1);

15 (28,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(7-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 116), Mass (m/z):476.23(M"
+1);

(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 117), Mass (m/z): 494.24(M"
20 +1);

(28,3R)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-
(6-methylpyridin-3-yl)phenyl|pentanoic acid (Compound No. 118), Mass (m/z):
473.38(M" +1);

(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-3-hydroxy-2-[2-(7-
25  methyl-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 119),
Mass (m/z): 516.28(M" +1);
(2R,35)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 120), Mass (m/z): 474.87(M"
+1);



(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-544-
(1-methyl-1H-pyrazol-4-yephenyl]pentanoic acid (Compound No. 111), Mass (m/z): 482.38(W +1);
(2S,3R)-242-(8-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-544-
5(1-methyl-1H-pyrazol-4-yflphenyl]pentanoic acid (Compound No. 112),
(2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5-
[4-(1-methyl1-1H-pyrazol-4-yflphenyl]pentanoic acid (Compound No. 113), Mass (m/z): 484.39(W +1);
(2S,3R)-3-hydroxy-242-(7-methy1-4-oxo-1,2,3-benZdtriazin-3(4H)-yflethyl]-514'-
10(trifluoromethoxy)biphenyl1-4-yl]pentangic acid %Compound No. 1143, Mass (m/z): 542 36(W +1);
(25.3R) 3 hyrory 5 (4 ri 1B SHENVEA- 713 245 PGP T AN A5 (6
benzotriazin-3(diehyfie iy pentdmcicyoinh iGCampaliithiNeubd e M2Bs Nz jmd7 251209 M 1);
15(28,3R)-5-(43;§10r0bipheny1-4-y1)-3-hydroxy-242-(7-methy1-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyllpentanoic acid (Compound No. 116), Mass (m/z):476.23(M+ 1);

(2S,3R)-5-(3',4"-difluorzsisphenplcA-glyrd-hydsoxy Réehidrinatiybi-gretilyd, 8-hydroxy-5-(6'-
benzotriazip-3(4H)-yflethyl]pentanoic acid (Campo No. 1 s(m/z); 494 0+1);
(08 3R 5 Ry o O T 0 S St S RS L T
(6-methylpyridifii3-yephenyl]pentanoic acid (Compound No. 118), Mass (m/z): 473.38(W +1);

(oS AR 342 3y O D R v SR Y N N S ARG ety - 3-hydrony-5-

(6'-methoxy-2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 123), Mass (m/z):
512.31(M" +1);

10 (2S,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-3-hydroxy-2-[ 2-(7-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 124), Mass (m/z):
490.30(M" +1);

(2S,3R)-3-hydroxy-5-[4-(1-isobutyl-1H-pyrazol-4-yl)phenyl]-2-[2-(7-methyl-4-
ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 125), Mass (m/z):
15 504.33(M" +1);

(2S,3R)-2-[2-(5-fluoro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(6'-
methoxy-2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 126), Mass (m/z): 510.23(M"
+1);

(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(8-methoxy-4-0x0-1,2,3-

20  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 127), Mass (m/z): 492.26 (M"
+1);

(2S,3R)-5-(3",4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(8-methoxy-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 128), Mass (m/z): 510.30 (M"
+1);

25 (2S,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(8-methoxy-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 129), Mass (m/z): 504.38
M" +1);

(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-{6-
[4-(trifluoromethyl)phenyl]pyridin-3-yl } pentanoic acid (Compound No. 130), Mass (m/z):
30 54729 M +1);



25methyl-4-oxo-1,2,3-benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 119), Mass (m/z):
516.28(M+ +1); (2R,3S)-3-hydroxy-544-(6-methoxypyridin-3-yl)pheny1]-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 120), Mass (m/z): 474.87(M+ 1);
(2S,3R)-242-(5-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-(6'-
methoxy-2,3'-bipyridin-5-yepentanoic acid (Compound No. 121), Mass (m/z): 510.23(M+ 1);
(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-(6'-
5methoxy-2,3"-bipyridin-5-yepentanoic acid (CompddAd No. 122), Mass (m/z): 510.23(M+ 1);
(2S,3R)-242-(6,7-difluoro-4-oxo-1,2 3:benzotriazin-3%4H)-yeeth,y1 -3-hydroxy-5-
(6-methoxy-2,3-bipyfithn 5y aperEi eid b hpotst B4 235 Miadie (- B0y +1);
10(2S,3R)-5-(3 6o l:onetieyHipiphemy Ipvivib)-Bshyetroanoi2 42id TcmetiopiidNoxts 1), Mass
1,2,3-benzotriaéﬁ)-§(§14—91)3W§fhyﬁ]pentanoic acid (Compound No. 124), Mass (m/z): 490.30(W +1);

z

(2S,3R)-3-hydroxy-544-(1-isobuty1-1H-pyrazol-4-yl)phenyl]-242-(7-methyl-4-
0x0-1,2,3-benzotriazip§#bipyietylipantanaia agdéompan3tiNpy by Masaxyz: $5504.33(W

+1); (29,3R);242-(5-fluoro-4-0x0-1,2 .3-benzotriazin-3(4H)-yeethy1]-3-h -5-(6"-, ..
ethoxy-2 by e S SRR R P Yo,
547.29 (M' +1);
(28,3R)-3-hydroxy-2-[2-(7-methyl-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-{6-

[4-(trifluoromethyl)phenyl]|pyridin-3-yl } pentanoic acid (Compound No. 133), Mass (m/z):
527.40 (M" +1);

10 (2S,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-{6-
[4-(trifluoromethyl)phenyl]pyridin-3-yl } pentanoic acid (Compound No. 134), Mass (m/z):
531.36 (M" +1);

(2S,3R)-3-hydroxy-2-[2-(8-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 135), Mass (m/z): 488.34 (M"
15  +1);

(2S,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-2-[2-(5-fluoro-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 136), Mass (m/z):
494.33 (M" +1);

(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-

20  (4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 137), Mass (m/z): 494.33(M" +1);

(25,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 138), Mass (m/z): 476.30 (M" +1);

(2S,3R)-5-(4'-chlorobiphenyl-4-yl1)-2-[2-(5-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 139), Mass (m/z): 496.30 (M" +1);

25 (2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 140), Mass (m/z): 476.35 (M"
+1);

(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(6-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 141),



(2S,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-242-(8-methoxy-4-oxo-1,2,3- 20
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 127), Mass (m/z): 492.26 (M+ 1);
(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-242-(8-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 128), Mass (m/z): 510.30 (M+ 1);
25(2S,3R)-3-hydroxy-5-(4'-methoxybiphenyl1-4-y1)-242-(8-methoxy-4-o0xo0-1,2,3-
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 129), Mass (m/z): 504.38 (m+ +1);
(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(@HRyflethyl]-3-hydroxy-5- {6-
[4-(trifluoromethyl)phenyl]pyridin-3-ylipentanoic acid (Compound No, 130), Mass (m/z): 30547.29 (M+
+1); -112-  (2S,3R) 3\%—3(&’?4‘6’&%8?@-2@83?82%% BNyt a AR 3tar Ky 11230y droxy-5-
{644-(trifluoromietdhptremid}pysidiH)34hepancivacid d Compounid\N oL 423 aMassz{m/z): 549.30 (W
+1); (2S,3R)y34445:¢ ’Ioro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5- {6-
5[4-(trifluoromethyl)phenyl]pyridin-3-ylipentanoic acid (Compound No. 132), Mass (m/z): 547.29 (W
+1);  (2S,3R)-3-hyd939)-343{b-pathydodnenend Ri3dnenzopiraint AH)syiiethyl]3s- {6-

[4-(trifluoromethyDphenyl]pyridin=3-yllpentanoic acid (Compound N S (M/z);,527.40 (W +1);

05,3 S e AR G o S B B Ao

[4-(trifluoromethy)phenyl]pyridin-3-yllpentanoic acid (Compound No. 134), Mass (m/z): 531.36 (W +1);
(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(3'-fluoro-

4'-methylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 144), Mass (m/z):
512.32 (M" +1);

10 (2S,3R)-5-(4'-chlorobiphenyl-4-yl)-2-[2-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-
3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 145), Mass (m/z): 514.37(M"
+1);

b

(2S,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-3-hydroxy-2-[ 2-(8-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 146), Mass (m/z):
15 506.38 (M" +1);

(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-3-hydroxy-2-[2-(8-
methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid (Compound No. 147),
Mass (m/z): 532.38(M" +1);

(2S,3R)-5-[4-(6-chloropyridin-3-yl)phenyl]-3-hydroxy-2-[2-(4-0x0-1,2,3-

20  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 148), Mass (m/z): 479.36 (M"
+1);

(2S,3R)-3-hydroxy-2-[2-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 149), Mass (m/z):
542.11(M" +1);

25 (2S,3R)-3-hydroxy-2-[2-(7-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 150), Mass (m/z):
542.11(M" +1);

(2S,3R)-3-hydroxy-2-[2-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 151), Mass (m/z): 488.09 (M"

30 +1);



(2S,3R)-3-hydroxy-242-(8-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 135), Mass (m/z): 488.34 (M+ 15+1);
(2S,3R)-5-(3'-fluoro-4'-methylbipheny1-4-y1)-242-(5-fluoro-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]-3-hydroxypentanoic acid (Compound No. 136), Mass (m/z): 494.33 (W
+1); (2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5-
20(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 137), Mass (m/z): 494.33(W +1);
(2S,3R)-242-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)4yeethy1]-3-hydroxy-5-(4'-
methylbipheny1-4-yl)pentanoic acid (Compound No. 138), Mass (m/z): 476.30 (W +1);
(2S,3R)-5-(4'-chloroblpReRy TIP3 Po s HRIRR ARBYT bW pdaz s sinssnayo- 1.2
yflethy1]-3-hydhoxrypentandittbeitl (@0ippoumnd: Nod 138 pMagsSNmIZR) A96s80r(W: $09;06 (M"
25(28,3R)-3-hyglffxy-S-(G'-methoxy-Z,3'-bipyridin-5-y1)-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 140), Mass (m/z): 476.35 (M+ +1); - 113 -
(2S,3R)-3-hydroxy-5-(85;Brethqyidedr-bipyidincRyplida 3-(iphethy B-4yaxed. 2B henzotriazin-3(4H)-ye

ethyl]pentapoic,acid, (Compour . 14 ass (m/z). .490.34(W +1); _
(28.38) 3 Pyt R Ry SRR A P 1 3 Moss (i
5benzotriazin-3-HLPethypentanoic acid (Compound No. 143), Mass (m/z): 475.21(M+ 1);
(2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-(3'-fluorg-
-methybipheny1-2- 1y kB SRR TN SD Gri): 512.32 (W +1);
10(2S,3R)-5-(4iretiorpiphery2l 3yl o b2i(6Adifustbydroxa:bi2 Sibéfizotriagino. 154),

Mass (m/z): 523.02 (M +1);

10 (2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-fluoro-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 155), Mass (m/z):
511.04(M" +1);

(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(7-methyl-
4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 156), Mass (m/z):
15 507.05(M" +1);

(28,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(6-methyl-
4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid (Compound No. 157), Mass
(m/z):507.05 (M" +1);

(2S,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[ 2-(7-methoxy-4-0x0-1,2,3-
20  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 158), Mass (m/z): 504.09 (M"
+1);

(28,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 159), Mass (m/z): 508.03(M"
+1);

25 (2S,3R)-3-hydroxy-2-[2-(7-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4-(6-methoxypyridin-3-yl)phenyl|pentanoic acid (Compound No. 160), Mass (m/z):
505.11(M" +1);

(2S,3R)-5-(3",4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(7-methoxy-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 161), Mass (m/z): 510.04(M"

30 +1);



3(4H)-yeethyl]-3-hydroxypentanoic acid (Compound No. 145), Mass (m/z): 514.37(M+ 1);
(2S,3R)-5-(3'-fluoro-4'-methylbipheny1-4-y1)-3-hydroxy-242-(8-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 146), Mass (m/z): 15506.38 (M+ +1);
(2S,3R)-544-(2,3-dihydro-1,4-benzodioxin-6-yephenyl]-3-hydroxy-242-(8-
methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyllpentanoic acid (Compound No. 147), Mass (m/z):
532.38(W +1); (2S,3R)-544-(6-chloropyridin-3-yepheny1]-3-hydroxy-242-(4-oxo-1,2,3- 20
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compoutld No. 148), Mass (m/z): 479.36 (M+ 1);
(2S,3R)-3-hydroxy-242-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4'-(trifluoromethyebip AR 4 VA SRR RS B UM R .elﬂ?é}?% T ReAb 11 (M+ +2):
25(2S,3R)-3-hyidranaueeFymithbxiphoxtipti2yBebemzbtiiamips B(dNp-ye@ihyl6an )
[4'-(trifluoromethyehi egij’-4-yI]pentanoic acid (Compound No. 150), Mass (m/z): 542.11(M+ +1);
(2S,3R)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
(4'-methylbipheny1-4 (R pRMAMDIG-akick (QaEo Bl N0l Ritkin Mass- (M1 # 88 08udvb+43@+1); - 114 -
(2S,3R)-3-hydroxy-5-(4'-methoxyhiph -4-y1)-242-(6-met -4-0xQ-1,2,3- .
benzomaz%-3<z;ﬁ:§;@’f(§£gﬁ€ﬁaéa?§ﬁg%§ﬁ¥a R RO T b e )

526.95(M" +1);

(28,3R)-2-[2-(6,7-difluoro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[ 2-fluoro-4-
(6-methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 164), Mass

(m/z): 529.00 (M" +1);

10 (2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[ 2-(5-methyl-
4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 165), Mass (m/z):
507.03(M" +1);

(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 166), Mass (m/z): 476.01(M"
15  +1);

(28,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 167), Mass (m/z):
489.05(M" +1);

(2S,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(5-methyl-4-ox0-1,2,3-

20  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 168), Mass (m/z): 488.06 (M"
+1);

(28,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[ 2-(5-methyl-4-o0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 169), Mass (m/z): 472.03(M"

+1);

25 (28,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 170), Mass (m/z): 491.98 (M"
+1);

(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-3-hydroxy-2-[ 2-(6-methoxy-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 171), Mass (m/z): 492.00(M"
30 +1);



(2S,3R)-542-fluoro-4-(6-methoxypyridin-3-yl)pheny1]-3-hydroxy-242-(4-oxo-
51,2,3-benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 153), Mass (m/z): 493.01(M+ +1);
(2S,3R)-542-fluoro-4-(6-methoxypyridin-3-yl)pheny1]-3-hydroxy-242-(7-
methoxy-4-0xo0-1,2,3-benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 154), Mass (m/z):
523.02 (M+ +1); 10(2S,3R)-542-fluoro-4-(6-methoxypyridin-3-yl)pheny1]-242-(5-fluoro-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]-3-hydroxypentanoic acid (Compound No. 155), Mass (m/z): 511.04(M+
+1); (2S,3R)-542-fluoro-4-(6-methoxypyridin-3y§pheny1]-3-hydroxy-242-(7-methy1-
4-oxo-1,2,3-benzotriazin-3(4Hz- eethyl]pentanoic acid (Compound No. 156), Mass (m/z): 15507.05
(M+ +1): (2S,3R)-5424 08U do et - Sy TR g Py A -(aoiety -
4-0x0-1,2,3-behzototaiziinA@H)-ybethyyloetatanoicid (it @ omp dion di7Ro MEST JmaSe (8@ 507.05 (M+
+1); (28,3R)-3-j3|i:/%droxy-5-(4'-methoxybipheny1-4-y1)-242-(7-methoxy-4-oxo-1,2,3- 20
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 158), Mass (m/z): 504.09 (M+ 1);
(2S,3R)-5-(4'-chlorob{pBgRy-B-Ayyit)x3-hyoli@xycdd (G-03th @3 %01dzA,3¢4H)-yl )ethyl]-5-

benzotriazi -3(434(2)-1¥Hethgll gtﬁnta oi% ac'ld (Ci mpound N 65?1% M (rin/@: 08. nI]S)(Z + 1);
20 & ﬁ)eéf? . . A
25235 hy e R g A bari oA ey e
[4-(6-methoxyp$atdti-Qdyfidenyl]pentanoic acid (Compound No. 160), Mass (m/z): 505.11(M+ +1);
(2S,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-3-hydroxy-2-[ 2-(6-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 174), Mass (m/z):
506.04(M" +1);
10 (2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[ 2-fluoro-4-(6-
methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 175), Mass (m/z):
526.91(M" +1);
(2S,3R)-3-hydroxy-5-[4-(1-methyl-1H-pyrazol-4-yl)-2-thienyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 176),
15 (28,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(6-
methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl|pentanoic acid (Compound No. 177),
Mass (m/z): 523.01(M" +1);
(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(6-methoxy-4-ox0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 178),
20 (25,3R)-3-hydroxy-2-[2-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-
[4-(6-methylpyridin-3-yl)phenyl|pentanoic acid (Compound No. 179), Mass (m/z):
489.07(M" +1);
(2S,3R)-5-[4-(2-chloropyridin-3-yl)phenyl]-3-hydroxy-2-[2-(6-methoxy-4-ox0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 180), Mass (m/z):
25 508.99(M" +1);
(2S,3R)-2-[2-(6-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 181), Mass (m/z):
493.19(M" +1);
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-2-[2-(6-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-
30  yl)ethyl]-3-hydroxypentanoic acid (Compound No. 182), Mass (m/z): 496.17(M" +1);



(2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-242-(7-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 161), Mass (m/z): 510.04(M+ 30+1); - 115 -
(2S,3R)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4-(6-methoxypyridin-3-yflphenyl]pentanoic acid (Compound No. 162), Mass (m/z): 505.11(W +1);
(2S,3R)-242-(5-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-542-fluoro-4-(6- 5
methoxypyridin-3-yepheny1]-3-hydroxypentanoic acid (Compound No. 163), Mass (m/z): 526.95(W
+1);  (2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzblfiazin-3(4H)-yflethyl]-542-fluoro-4-
(6-methoxypyridin-3-yepheny1]-3-hydroxypentanoic acid (Compound No. 164), Mass (m/z): 529.00
(M+ +1); 10(25,3R)-S43-Hubrocts 6N GH P S-g ER Y EEos H M 22 iy 1.
4-0x0-1,2,3-beAzthiabiik3(BHykethytipentancid @sichiGohSoultd INdadsab) zMaes [FVE): 507.03(W
+1); (2S,3R);5-(4'-fluorobipheny1-4-y1)-3-hydroxy-242-(5-methy1-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 166), Mass (m/z): 476.01(M+ 15+1);
(2S,3R)-3-hydroxy-54¢4Gryethoxypyiieine3ye phsrychlailizz (b InethybedrdXx0=hydroxy-5-(4"-
1,2,3-benzgtriazin;3(4H)-yeethyllpentanaic acjd (Compound 7 s (m/z): 489.05(W +1);
(35,303 Py B g DTOH G S SBepe s (T A PR
(25 3R) 3 iy 4 BT LA S e ety A s 7 3 (A8 B )

: -3-hydroxy-5-(4'-met Iphenyl-4-y1)-242-(5-methyl-4-0x0-1.2,3- N
benzotriazin-3(AEHSHAHHYABEREY %t}yrg/ﬁfat?eodﬁ?ﬁ d'Rig-L éﬂ"ﬁﬁé&%ﬁfﬁéﬂ“@%ﬁw 1);

+1);
(28,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(6-
10  methyl-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 186),

Mass (m/z):480.08 (M +1);

(25,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(7-
methyl-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 187),
Mass (m/z):480.15 (M" +1);

15 (28,3R)-2-[2-(5-chloro-4-0xo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[ 2-fluoro-4-(1-
methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxypentanoic acid (Cmpound No. 188), Mass
(m/2):500.07 (M" +1);

(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[ 2-fluoro-4-(1-

methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 189), Mass
20 (m/z):500.13 (M" +1);

(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-[ 2-(5-fluoro-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 190), Mass
(m/2):484.15 (M +1);

(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[ 2-fluoro-4-

25  (1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 191), Mass
(m/2):502.16 (M +1);

(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-[2-(6-fluoro-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 192), Mass
(m/2):507.22(M" +23);



25(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-242-(5-methy1-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 170), Mass (m/z): 491.98 (M+ 1);
(2S,3R)-5-(4'-fluorobiphenyl-4-y1)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 171), Mass (m/z): 492.00(M+ 30+1); - 116
- (2S,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 172), Mass (m/z): 509.98(M+ +1);
(2S,3R)-3-hydroxy-242-(6-methoxy-4-0x0-1,2,3- berlZ8triazin-3(4H)-yeethy1]-5-

5[4 (trifluoromethoxy hen 1-4-yllpentanoic acid (Compound No. 173), Mass (m/zg 557.99 (M+ +1);
(2S,3R)-5-(3-fluoro- 4 S BRRERT APy Al ad3-d etk by e 212

1,2,3- benzotnamm@(m-t)xyeleztwﬁmntammwﬂ §OetpipandNo.atid4),; dipssniiNg) 1986.04(W +1);
10(2S,3R)-242-(7-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-542-fluoro-4-(6-
methoxypyridin-3-yepfemL3- H%Wy,%féﬁéﬁl&?@laﬁd“(@%p%hhﬁlwglaf%§(ﬁé§/é)?%¥£)5526 91(M+

+1);  (2S, 3F{MZWQMWMAT@;%%M@W@M&MX):MB@B&r}&a@ﬁ(y}mgy1 2,3-

benzotriazip- I—}% E%I(]ﬁeq noic acid (Compound No. 176),
15(2S,3R)-542- o)ro- -(6-methokypyridin-3-yl)phenyl]-3-hydroxy-242-(6-

gnzesfhool% -4- O):(IS) 1,2,3benzotriazip- (N iathylerntanqis Reic (GRmpauwsl Nex LI F)-Mass (m/z):
+
(2S,3R)-3- hydrwﬂlgxféy%ﬂ%)?y@p?emﬂ)@ﬁ%ﬂ‘%W%%OM%’X;]/ Ao¥ET 55280 %dfiazin-3(4H)-yf
lethylpentanoi¢Mcid {Compound No. 178),
(25,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(1-
10 oxophthalazin-2(1H)-yl) ethyl]pentanoic acid (Compound No. 196), Mass (m/z):465.26
(M" +1);

(25,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(3-
methyl-2,6-dioxo-3,6-dihydropyrimidin-1(2H)-yl)ethyl]pentanoic acid (Compound No.
197), Mass (m/z):445.25 (M" +1);

15 (2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-{2-[4-0x0-7-
(trifluoromethyl)-1,2,3-benzotriazin-3(4H)-yl]ethyl } pentanoic acid (Compound No. 198),
Mass (m/z):543.22 (M" +1);

(2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[ 2-(1-oxophthalazin-
2(1H)-yl)ethyl]pentanoic acid (Compound No. 199),Mass (m/z):474.25(M" +1);

20 (28,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[ 2-(3-methyl-2,6-
dioxo-3,6-dihydropyrimidin-1(2H)-yl)ethyl|pentanoic acid (Compound No. 200), Mass
(m/2):454.24M" +1);

(2S,3R)-2-[2-(7,9-diox0-8-azaspiro[4.5]dec-8-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 201), Mass (m/z):495.27(M"

25 +1);

(2S,3R)-2-[2-(2,4-diox0-2H-1,3-benzoxazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 202), Mass (m/z):491.17(M"
+1);



20(2S,3R)-3-hydroxy-242-(6-methoxy-4-o0xo0-1,2,3-benzotriazin-3(4H)-yeethy1]-5-
[4-(6-methylpyridin-3-yflphenyl]pentanoic acid (Compound No. 179), Mass (m/z): 489.07(W +1);
(2S,3R)-544-(2-chloropyridin-3-yepheny1]-3-hydroxy-212-(6-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 180), Mass (m/z): 25 508.99(W +1);
(2S,3R)-242-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-544-
(6-methoxypyridin-3-yephenyl]pentanoic acid (Com|10{)9und No. 181), Mass (m/z): 493.19(M+ +1); - 117

(28,3R)-5-(3',4'-dif|uorobiphergﬁ/l-4-yl%;|242-(6-fluoro-4,-o,xo-112,3-benzotriazin3g4H)-Ix1/erthyI]-3-hydroxy
pentanoic acid (Compauny NS MEsORePaayitawryRhenyll-2-[2-(3.4,4-trimethyl-
(2S,3R)-242-(62ffudio-ci=nidazdlidi8-behebirimzinadid-dpidf€nye8ad Wiy B0 B NHiss 5

methoxybipher)(yl}fZ zm@@npj ;acid (Compound No. 184), Mass (m/z): 492.16 (M+ +1);
(2S,3R)-3-hydroxy-544-(2-methoxypyrimidin-5-yepheny1]-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yftesR pentasnicoa®itu@campeum No., 13k Masgitmfa)- 24T 6:diddii2- 1);

(2S,3R)-5[2-flugro-44-1-methyl-1H-pyrazo. 1-4-yephe -3-hydroxy-242-(6;, +
ooty oxd o B B R R A B 066 M s
(m/2):480.08 (M+ +1)i2r 3425.3R):5laheora-dilarmeindsbisnyrasahdnseahenyl-3-hydroxy-242-(7-
e o L R A A Y S hRSIanRIE 2 (RPN, 45 ess

15(2S,3R)-242¢8-ctloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-542-fluoro-4-(1-
methyl-lH-pyrazol-4-¥£phenyl]-3-hydroxypentanoic acid (Cmpound No. 188), Mass (m/z):500.07 (M+

+1);  (2S,3R)-242Rchibto A {bRolinxe 3-Betbshiadihisiadpl-yidipiy! basiyperhinhenyl-
methy1-1Hoepyrazo)-Zycphepyiihdhydioxypaptanoigacid ) Gampaunc bio3l@9) HWass

(2R,35)-5-(3',4'-difluorobiphenyl-4-yl)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 207), Mass (m/z):480.03 (M +1);

(2S,3S)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid ( Compound No. 208), Mass (m/z): 474.31 (M" +1);

15 (28,3R)-3-hydroxy-5-[4-(5-methylpyridin-2-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 209), Mass (m/z): 459.21(M"
+1);

(2S,3R)-5-[4-(6-fluoropyridin-3-yl)phenyl]-3-hydroxy-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 210), Mass (m/z): 463.17(M"
20 +1);

(2S,3R)-2-[2-(5-fluoro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 211), Mass (m/z):
530.33(M" +1) ;

(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-
25  benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 212), Mass (m/z): 492.29(M"
+1);

b

(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[2-(8-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 213), Mass (m/z): 490.34 (M"
+1);



20(m/z):500.13 (M+ +1);
(2S,3R)-542-fluoro-4-(1-methyl-1H-pyrazol-4-yepheny1]-242-(5-fluoro-4-oxo1,2,3-benzotriazin-3(4H)-
yeethyl]-3-hydroxypentanoic acid (Compound No. 190), Mass (m/z):484.15 (M+ +1);
(2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-542-fluoro-4-
25(1-methyl-1H-pyrazol-4-yephenyl]-3-hydroxypentanoic acid (Compound No. 191), Mass
(m/z):502.16 (M+ +1);
(2S,3R)-542-fluoro-4-(1-methy1-1H-pyrazol-4-yephé#i]-242-(6-fluoro-4-oxo1,2,3-benzotriazin-3(4H)-
yeethyl]-3-hydroxypentanaic_acid (Compound No. 192), Mass (m/z):507.22(M+ +23); - 118 -
(2S,3R)-542-fluoro-4-Critify 1 TRy sy O mB Ry Y SRy -2 45 @o-1.2.3-

methyl-4-oxo- 1h23eodnraotidiziny BiddthylieettwyijpanidiCnaoiod Con2péLind No. 193),
(28,3R)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-benzotria_zirp-3(4H%—yeeth 1&-5-
[4-(2-methoxypyrimidfﬁsé-%ﬁﬁéﬁﬂﬂ}pfeﬂgn%@'é&é'@Wﬁéﬂﬁ&%ﬁ'I@Wﬁtgn 3%5(8(m/z):506.12 (M+ +1);
(2S,3R)-242-(1BrohioxemttByDiiyehio2Hyisaindadic2nyie ethyddodna s oxysH 442cm/z): 498.09

methoxypy imi(é'wxg- flphenyl]pentanoic acid (Compound No. 195), Mass (m/z):476.18 (M+ +1);
(2S,3R)-5[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-242-(1- 10oxophthalazin-2(1H)-y1)
ethyl]pentanoic acid (GoRmouRd NG 1: SR biMasa- 133454888y (Mi4tdio-1,2,3-benzotriazin-

methy1.2,6-diood S AT PR 3R e hSIE-AGE (LTRSS M K 107), Mass
(244525 (- 1), 5085 SR RN TR DGR 2 Bl o -

(trifluoromethyl)-1,2,3- enzotr|a2|n_-3((4H -yl ﬁpentanom acid (Compound No. 198), Mass
(m/z):543.22 (MWmethylIpeniorpisrsiq (RORARENA- 8 ThMAsaRdIt Y7 M +1);

-yepheny1]:242-(1-0 alazin2(1H)-yflethyllpentanoic gcid (Compgund No. )),Mass
(M/2):474 I5(M+ + 1))’@&9%3%3(% rhlzu(oro 4 mem%( 1prfleny?£ 3‘1’:}?'9 h(yd(r)ox§) gu[?ﬁg 0X0 12,129,?
benzotriazin-3(4H)-yl)methyl]pentanoic acid (Compound No. 218), Mass (m/z): 478.22

M"+1);

(2S,3R)-3-hydroxy-5-[4-(2-methoxypyrimidin-5-yl)phenyl]-2-[(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)methyl]pentanoic acid(Compound No. 219), Mass (m/z): 462.23
15 (M +1);

(2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[ (4-0x0-1,2,3-
benzotriazin-3(4H)-yl)methyl]pentanoic acid(Compound No. 220), Mass (m/z): 461.23
(M"+1);

(2S,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[(4-ox0-1,2,3-benzotriazin-3(4H)-

20  yl)methyl]pentanoic acid(Compound No. 221), Mass (m/z): 444.24 (M" +1);

(2S,3R)-3-hydroxy-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-yl)methyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 222), Mass (m/z): 514.14
M" +1);

(2S,3R)-3-hydroxy-5-[4-(6-methylpyridin-3-yl)phenyl]-2-[ (4-0x0-1,2,3-

25  benzotriazin-3(4H)-yl)methyl] pentanoic acid(Compound No. 223), Mass (m/z): 445.18
M" +1);

(25,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[(4-oxo0-1,2,3-benzotriazin-3(4H)-

yl)methyl]pentanoic acid (Compound No. 224), Mass (m/z): 464.18 (M" +1);



20(2S,3R)-3-hydroxy-544-(6-methoxypyridin-3-yepheny1]-242-(3-methy1-2,6-
dioxo-3,6-dihydropyrimidin-1(2H)-yeethyl]pentanoic acid (Compound No. 200), Mass (m/z):454.24(M+
+1); (2S,3R)-242-(7,9-dioxo-8-azaspiro[4.5]dec-8-yeethy1]-3-hydroxy-544-(6-
methoxypyridin-3-yephenyl]pentanoic acid (Compound No. 201), Mass (m/z):495.27(M+ 25+1);
(2S,3R)-242-(2,4-dioxo-2H-1,3-benzoxazin-3(4H)-yflethyl]-3-hydroxy-544-(6-
methoxypyridin-3-yephenyl]pentanoic acid (Compound No. 202), Mass (m/z):491.17(M+ +1); - 119 -
(2S,3R)-3-hydroxy-544-(6-methoxypyridin-3-yepheryi-212-(3,4,4-trimethyl2,5-dioxoimidazolidin-
1-yeethyl]pentanoic acidé%:omgpund No. 203), Mass %n/z :470.12(M+ +1(7j)2(;3 o
(2S,3R)-5-(4-chloro-3Hitrdf SpHert fY BAR PP AR S Ry a o 2 H- i o] bnzotriazn-
Syflethy1]-3-hydehtypbntehgipacidoiCariigGlongdiod X042 Madssemiry) 480.06(Wi+11);  (2R,3 S
)-2-[2-( 1,3 -dioxo-1 ,3 -dihydro -2H-isoindo1-2-yflethyl] -5-(3'-fluoro-4'- methylbipheny1-4
-y1)-3-hydroxypentandic Bt EsrysuAd Ny dsospyNfRS (hph e d7- (fexa-1y2.3-

(2R,3S)-2-[2-(1p3ndimxarid. Slihydyantbiseinsio hc 21 e tipyling 1% - lrorobipheny)1961.23 (M*
4-y1)-3-hy OXyR ntanoic acid (Compound No. 206), Mass (m/z):462.03 (M+ +1); (2R,3
S)-5-(3',4'-difluorobiphenyl1-4-y1)-212-(1,3 -dioxo-1,3-dihydro-2H-isoindo1-2-

yflethy1]-3-hydroxypentasiois agiHiGompanady N R Ry4 Mass (M b 430.Q3rMib iy 1)-
(28,38)-3-hydro§y-5-(4'-m_ethOXé xo-l,2,3-benzotriazin:s*)g(wz))-:yﬂethyl]pentanoic

iphenyl1-4-y1)-242-(4-0
acid ( Compound R8“H8g)2fifad 4%&1%9&)%@%%59 3¢.(Compound No. 227) ,Mas
15(2S,3R)-3-hydeky b4 4=(5-methylpyridin-2-yepheny1]-242-(4-oxo-1,2,3-

benzotriazin-3(4H)-yerth¥FI2])pentanoic acid (Compound No. 209), Mass (m/z): 459.21(M+ 1);
(2S,3R)-2-[2-(2,4-dioxo-1,4-dihydroquinazolin-3(2H)-yl)ethyl]-3-hydroxy-5-[4-(6-

10  methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 228) ,Mass (m/z): 490.17
(M" +1)

(2S,3R)-3-(acetyloxy)-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid(Compound No. 229),Mass (m/z): 517.06(M "
+1);

15 (2S,3R)-2-[2-(8-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-
(6-methoxypyridin-3-yl)phenyl]pentanoic acid(Compound No. 230) Mass (m/z): 509.17
M" +1);

(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-2-[2-(2,4-diox0-2H-1,3-benzoxazin-3(4H)-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 231), Mass (m/z): 493.93 (M" +1)

20 2S,3R)-5-(4'-chlorobiphenyl-4-y1)-3-hydroxy-2-(2- {[(2-hydroxyphenyl) carbonyl]
amino}ethyl)pentanoic acid (Compound No. 232), Mass (m/z): 468.14 (M" +1)

Example: Assay for Matrix Metallo Proteinases (MMPs)

New chemical entities of the present invention and corresponding standards used in
the present invention were prepared (stock 10 mM) in 100% DMSO and subsequent
25  dilutions were made in 50% DMSO-50% TCNB (50 mM Tris, 10 mM CacCl,, 150 mM
NacCl, 0.05% Brij-35, pH 7.5). 1 ul of the compound and 88 ul of TCNB was added to
wells of 96 well plate to achieve the desired final concentration of NCE (final DMSO
concentration should not exceed 0.5%). 1 ul of activated, recombinant MMPs was added
to each well (20-100 ng/100 pl reaction mixture) except the “negative well.” (MMP-1, 9

30  &14 enzymes require prior activation. For this, supplied enzyme was incubated with



(2S,3R)-544-(6-fluoropyridin-3-yflphenyl]-3-hydroxy-242-(4-oxo-1,2,3-

benzotriazin-3(4H)-yflethyl]pentanoic acid (Compound No. 210), Mass (m/z): 463.17(M+ 20+1) ;
(2S,3R)-242-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-544'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 211), Mass (m/z): 530.33(W +1) ;
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-242-(7-methy1-4-oxo-1,2,3- 25
benzotriazin-3(4H)-yeethyl]pentanoic acid (Compound No. 212), Mass (m/z): 492.29(M+ 1) ;
(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'"-bipyridin-5-y1):242-(8-methy1-4-oxo-1,2,3-

benzotriazin-3(4H)-yflethyl]pentanoic acid (Conl\”llfound No. 213), Mass (m/z%:)
I§_ .

(2S,3R)-5-(3-fIESG-ALMBeHABH SRR ASM ) By s periexat s, brat 37°

490.34 (M+ 1); - 120 -

Incubation

benzotriazin-3(4&k) dh B iRylpeignaicard4Eampaund daiodkds initiated with 10 pl of 100
(2S,3R)-3-hydroxy-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-yl)methyl]-544'- .
(trifluoromethyl%ﬁ?@%%ﬁﬁﬁ%gﬁ 18?%:“3678?@5?%55’0&%{%%3 EYJI%{  MISES (A Y868 B+ +1);
(2S,3R)-5-(2 4tdiftuersbiphenyldediyig dryditayn 2 (41oxoh T3 2)34bdoltouddbinemission at
3(4H)‘y')mgthyﬂé’%ﬁ@%'&s@%‘%&&mﬂl‘&%ﬁ’eNPﬂ&%@enM?(lﬁig b éé@égﬁ@d%@%@%w,

((2S,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-2-[(4-0x0 enzotriazin-3
acid (CompouHE%BY?%‘?‘)}\}I/Q@%‘?F{‘W)W&%.@Y

10(2S,3R)-5-(3cfluasediannethpxyinbslienyhidey 1)z [Gtdpaxptidr (dfoxgel, 2,3-

(

H

)- yfimethyl]pentanoic

?e(mqg:qpi}nhiﬁition compared to controls was

benzotriazin-3(4H)-yl)methyl]pentanoic acid (Compound No. 218), Mass (m/z): 478.22 (M+ +1);

The present invention relates to compounds that act as dual MMP-9/12 inhibitors,

which have desirable activity profiles and beneficial potency, selectivity and/or

10  pharmacokinetic properties.

In particular, compounds disclosed herein exhibited activity in MMP9 assays from
<0.02 nM to about 40 pM, or from < 0.02 nM to about 200 nM, or from < 0.02 nM to
about 20 nM, or from < 0.02 nM to about 1.0 nM, or from < 0.02 nM to about 0.3 nM.

Compounds disclosed herein exhibited activity in MMP12 assays from < 0.02 nM to about
15 3.8 uM, or from < 0.02 nM to about 200 nM, or from < 0.02 nM to about 20 nM, or from

<0.02 nM to about 1.0 nM, or from < 0.02 nM to about 0.3 nM. Particular compounds
tested (Nos. 2-28, 30, 32-43, 46, 50-51, 55-58, 60-61, 63, 65-69, 76, 79-80, 86-89, 93-96,
98, 106-107, 113-122, 126, 130-132, 134, 136-138, 143-144, 148-150, 155, 157, 159, 173-
175,177,179, 181-182, 184-186, 190, 192-195, 198 and 210-211) exhibited activity in

20  MMPI1 assays from about 100 nM to about 10 pM, for example from about 100 nM to

about 5 uM, or from about 100 nM to about 2 uM, or from about 100 nM to about 1 uM

indicating that compounds of the present invention can be selective over MMP-1 by > 100

fold.

Assay for in vivo LPS induced rat neutrophilia model

25 Male wistar rats were treated with vehicle / NCEs (new chemical entities) or

standard drug and 2 hrs later challenged with Lipopolysaccharide (LPS) in Phosphate

buffered saline (PBS), by oro-intra tracheal route (400pL of 50pg/ml). Negative control

animals received PBS alone. Intratracheal instillation was done under Ketamine and

Xylazine anaesthesia. Two hours post-LPS challenge, rats were euthanised and

30  bronchoalveolar lavage (BAL) performed. The TLC, DLC was done to enumerate



(2S,3R)-3-hydroxy-544-(2-methoxypyrimidin-5-yepheny1]-2-[(4-ox0-1,2,3-
benzotriazin-3(4H)-yl)methyl]pentanoic acid(Compound No. 219), Mass (m/z): 462.23 15(M+ +1);
(2S,3R)-3-hydroxy-544-(6-methoxypyridin-3-yl)pheny1]-2-[(4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)methyl]pentanoic acid(Compound No. 220), Mass (m/z): 461.23 (M+ +1);
(2S,3R)-3-hydroxy-5-(4'-methylbipheny1-4-y1)-2-[(4-0x0-1,2,3-benzotriazin-3(4H)- 20
yflmethyl]pentanoic acid(Compound No. 221), Mass (m/z): 444.24 (M+ +1);
(2S,3R)-3-hydroxy-2-[(4-ox0-1,2,3-benzotriazin-3(4H3yl)methyl]-544'-
(trifluoromethoxy)biphenyl-4-yllpentanoic acid (Compound No. 222), Mass (m/z): 514.14 (M+ +1);
(2S,3R)-3-hydrB3 B4 L Sty B ARG a5 TR G4Bs 399 2RSS LD BWQD NS 384 H) -y Y methy]
pentanoic acid (@ofvpoving iNon223), Mass (m/z): 445.18 (M+ +1);
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2-[(4-ox0-1,2,3-benzot azin-3(4H)- yl)methyl]pentanoic
acid (Compound No. 224), N¥§4 P(%ﬂﬂ?ﬂjé@ﬁ 8 (M+ +1); - 121 -

(2S,3R)-5-(3',4;; {ﬂH.%{ggrilp:henyl-4-yl)-3-hydroxy-Z-%Béé/-loxo-l,2,3-benzotriazin-

3(4H)-yl)methy (benfanom acid (Compound No. 225) "Mass (m/z): 466.20 (M+ +1);
(2S,3R)-3-Rydroxy-544-(6-hydrprypwidippXyl) phenyl1]-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid(Compound No. 226), Mass (m/z): 461.23 (M+ 5+1);
(2S,3R)-3-hydrstyeds; (4'-methylbipheny1-4-y1)-2- {244-oxo-7-(trifluoromethyl)-
1,2,3-benzotriazin-3(4H)-yllethyl}pentanoic acid (Compound No. 227) ,Mass (m/z): 526.16 (M+ +1);
(2S,3R)-242-(2NelibRo= Nenwampd reyainayeis S repyd b BY it lgndoroxy-544-(6- 10

methoxypyrding R IRE DA 2%, 30T SSOMRILAL NP, 2530 Math (I anfadsd / (M* +1)

NeuPBS = Neutrophil in vehicle treated group challenged with PBS

10  Solubility Assessment

Equilibrium Solubility:

The pH-solubility profile of a compound is determined at 37°C in aqueous media
with a pH in the range of 1-7.5. A sufficient number of pH conditions are evaluated to
accurately define the pH-solubility profile. Standard buffer solutions described in the USP

15  are considered appropriate for use in solubility studies.

The compound is weighed and transferred to the flasks. Media are added to
each conical flask, the flask is sealed with stopper and paraffin film. The volume
added is dependant upon the volume required for analysis of the content of the
compound. The pH of the solution is measured after addition of the compound. The

20  flask is observed intermittently. If the drug substance is completely dissolved,
additional amount of the compound is added until saturation (undissolved residue is
observed) and pH is measured. Flasks are removed from water bath after equilibrium
is achieved. The saturated solution is filtered through 0.45 um membrane filter and the

samples are analyzed to estimate the content of the test compound.



(2S,3R)-3-(acetyloxy)-514-(6-methoxypyridin-3-yepheny1]-242-(4-oxo-1,2,3-
benzotriazin-3(4H)-yBethyl]pentanoic acid(Compound No. 229),Mass (m/z): 517.06(M+ +1);
15(2S,3R)-2-[2-(8-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-544-
(6-methoxypyridin-3-yephenyl]pentanoic acid(Compound No. 230) Mass (m/z): 509.17 (M+ +1);
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-242-(2,4-dioxo-2H-1,3-benzoxazin-3(4H)-
yBethyl]-3-hydroxypentanoic acid (Compound No. 231), Mass (m/z): 493.93 (M+ +1)
202S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2-(22{(2-hydroxyphenyl) carbonyl] am no}
ethyDpentanoic acid (Compound No. ssay for Matrix
Metallo ProteinbledaiatHIIk areening83 dagiidctalie dLroteinase MM dresponding
standards usedihibi@gresent invention were prepared (stock 10 mM) in 100% DMSO0 and subsequent
25 dilutions were made in 50% DMSO-50% TCNB (50 mM Tris, 10 mM CaC12, 150 mM NaC1, 0.05%
Brij-35, pH 7.5)IMrisigelgasassmpound and 88 R1 of TCNB was added to wells of 96 well plate to
achieve the desired final. concentration of NCE.(final DMSO concentration should not exceed 0.5%). 1
1 of activated, recon AN VDS e SHGL Ho B N (0 TR N0 H Rl mture)
except the Ineguitipbdagaly. O RAMP-IONPIMNE 1 shigiiedsdlegailenatior ldetivationliFor this, supplied
enzyme was ingh@ategaith - 122 - either APMA, final concentration 1 mM, for a time period of 1 hr at
37C). Incubation was done at room temperature for 4-5 minutes. Reaction was initiated with 10 gl of
100 KM substrate (ES00itudjiguotenversifte shilyAllbiecgntENGE sgteok ainih) artoroorease in
florescence wagmenialad.sLexciaRwaNslRRol 420 AtONaueEd i eliissieq at 5 405 am for

25-30 cycles. Increase in florescence (RFU) was calculated for positive, negative and NCE/standard
wells. The percEResRfsied AT ontpared (Ebhitae NssCarinatBaBriRPriSIEYdItRE dutékfined using
Graph-prism safiwtaredditionl bies priesenkinatienrttelate® oM pim peLndsih abacinastidualfMMP-9/12

inhibitors, which haye,desirable ACByly AIQMlIgR @04 RenENCal RRIENSY: SEIGSHY By andiel

quenched and the test compound concentration is estimated by LCMS. The rate of

disappearance is estimated as the first order slope of the % parent remaining vs. time
graph. The rate of decay is normalized to unit concentration of test compound and protein
15  and extrapolated to 1g liver by using scaling factors (52.5 mg of CYP microsomal protein

per gram of liver).
Invitro glucuronidation:

A comparative assay in the form of intrinsic clearance (see above) with the
addition of glucuronic acid and alamethacin to compare primarily the parent disappearance

20  due to glucuronidation. Expressed as rate of clearance and normalized to per gram of liver.
Plasma protein binding:

Assessed by the equilibrium dialysis method where the unbound compound
diffuses across a semi-permeable membrane and equilibrates with phosphate buffer (pH
7.4) is estimated, and is subtracted from the total drug in plasma to determine the

25  percentage bound.

Equilibrium dialysis membranes are soaked overnight and the assembly is
prepared. The test drug is spiked into plasma (100 and 1000 ng/mL) and incubated at 37°C
and is transferred into the equilibrium apparatus with plasma added in one compartment
and buffer in the other. The unit is rotated at constant rpm at 37°C for four hours to allow

30  the unbound compound to dialyse and distribute with the buffer chamber. After four hours



10pharmacokinetic properties. In particular, compounds disclosed herein exhibited activity in
MMP9 assays from <0.02 nM to about 40 uM, or from <0.02 nM to about 200 nM, or from <0.02 nM to
about 20 nM, or from < 0.02 nM to about 1.0 nM, or from < 0.02 nM to about 0.3 nM. Compounds
disclosed herein exhibited activity in MMP12 assays from < 0.02 nM to about 15 3.8 uM, or from <
0.02 nM to about 200 nM, or from < 0.02 nM to about 20 nM, or from < 0.02 nM to about 1.0 nM, or
from < 0.02 nM to about 0.3 nM. Particular compounds tested (Nos. 2-28, 30, 32-43, 46, 50-51, 55-58,
60-61, 63, 65-69, 76, 79-80, 86-89, 93-96, 98, 106-187; 113-122, 126, 130-132, 134, 136-138,
143-144, 148-150, 155, 157, 159, 173- 175, 177, 179, 181-182, 184-186, 190, 192-195, 198 and
210-211) exhibitsd ]ﬁﬂﬂ%@qrﬁhﬁe WikeeE Eosd fromh Be P as HOMB aBshs 10N, €8k example from
about 100 nM toalpouridcodsorafiam ab cuini@al riMctpeatvo taiz? holvhdos fisoimagdsioingrib @k mdst to about 1
uM indicating tQ%EBEﬂHQHMﬁt%i%@.prese“t invention can be selective over MMP-1 by > 100 fold.
Assay for in vivo LPS induced rat neutrophilia model 25Male wistar rats were treated with vehicle /
NCEs (new chemical endities)nestistanaarsieliig ancagddarséaied ehalangeshipiimt ipapalysaccharide
(LPS) in P@Ospﬁaﬁ%s?n%fgi’ga; SR SPP?{ iks’¥-f9err°"%'{ﬁ {racheal tqute ééﬁﬁ“&%hé‘v)ﬁlg’ m1). Negative
control animals receive Y alone. Miratracheal instillation was done under Ketamme and Xylazine
anaesthesia. TWweltralpsysogit LR SERA(FEINGE DrAlsaverraen Hivaniseaiadil Sirbfdheisoldeiar lavage

(BAL) performedmbgnd ilesihfeclVaDEAREdTHE PHRNAIAE boukd3s-ARUIERRNIl count in the BAL fluid and
results were expressed as percent inhibition using the following formula NeuLPS - NeuTEST %

Inhibition -x 100 5NeulLPS - NeuPBS Where, NeuLPS = Neutrophil count in vehicle treated LPS
challenged group



NeuTEST = Neutrophil count in group treated with a given dose of test compound NeuPBS =
Neutrophil in vehicle treated group challenged with PBS 10Solubility Assessment Equilibrium
Solubility: The pH-solubility profile of a compound is determined at 37C in aqueous media with a
pH in the range of 1-7.5. A sufficient number of pH conditions are evaluated to accurately define the
pH-solubility profile. Standard buffer solutions described in the USP 15are considered appropriate for
use in solubility studies. The compound is weig and transferred to the flasks. Media are added
to each conical flask, the flask is sealed with stopper and paraffin film. The volume added is dependant
upon the volume required for analysis of the content of the compound. The pH of the solution is
measured after addition of the compound. The 20flask is observed intermittently. If the drug substance
is completely dissolved, additional amount of the compound is added until saturation (undissolved
residue is observed) and pH is measured. Flasks are removed from water bath after equilibrium is
achieved. The saturated solution is filtered throu%&u\@gm membrane filter and the samples are
analyzed to estimate the content of the test compound. - 124 - Pharmacokinetic screening assays for
Matrix Metallo Proteinase (MMP 9/12) inhibitors Intrinsic clearance: Intrinsic clearance (or
metabolism; stability}dimpassasseddyiestimating the rate of Sinitial decay of parent compound in a
suitable biological matrix like human liver microsomes. The study reaction consists of NADPH
regeneration system and liver microsonis® iofs 60ecies of interest (human, rat dog, mouse),
\ r ajghort preincubation the metabolic reaction is
initiated 10by the addition of 5 tit of the substrate stoc @W) to yield a final concentration of

wherein:

* represents a stereogenic asymmetric center of defined configuration selected from (R, R), (S, S), (R,

S) and (S,R);
N is an integer from 1 to 5;

R; is hydrogen, optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl,
heteroaryl, aralkyl, alkoxy, aryloxy, alkenyloxy or alkynyloxy;

R; is heterocyclyl, heteroaryl, NR4Rs -NHC(=Y)R4, -NHC(=Y)NRsR,, -NHC(=O)OR,, -NHSO,R,,
C(=Y)NR4Rs, C(=O)ORg,

wherein:

Y is oxygen or sulphur}, ORs, -OC(=0)NR4Rs, O-acyl, S(O),R4, -SO,N(Ry),, cyano,

amidino or guanidine;
Ry is Ry or -SO,N(Ry);

Re is hydrogen, alkyl, cycloalkyl, aralkyl, heteroarylalkyl, heterocyclylalkyl or
cycloalkylalkyl

wherein:

Ry is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl; and

m is an integer 0-2; Rs is hydrogen or Ry;

R3 is hydrogen, fluorine, alkyl, cycloalkylalkyl or aralkyl;



0.5 uM in the reaction. Periodic aliquots are drawn every three minutes until 30 minutes, quenched
and the test compound concentration is estimated by LCMS. The rate of disappearance is estimated
as the first order slope of the % parent remaining vs. time graph. The rate of decay is normalized to
unit concentration of test compound and protein 15and extrapolated to Ig liver by using scaling factors
(52.5 mg of CYP microsomal protein per gram of liver). In vitro glucuronidation: A comparative
assay in the form of intrinsic clearance (see above) with the addition of glucuronic acid and
alamethacin to compare primarily the parent disappearance 20due to glucuronidation. Expressed as
rate of clearance and normalized to per gram of liver. Plasma protein binding: Assessed by the
equilibrium dialysis method where the unbound compound diffuses across a semi-permeable
membrane and equilibrates with phosphate buffer (pH 7.4) is estimated, and is subtracted from the
total drug inplasmato, detquoingRe 82RerReNtARGeRoNIE - v)RIWiRriusdialysis membranes are
soaked ovgm{gh:t ﬂ?%\}h% embly is prepared. The test drug is spiked into plasma (100 and 1000
ng/mL) and in ﬁba ed at and is transferred into the equilibrium apparatus with plasma added in
one compagmentiangPuliss Rthe, et thgyynit is rotated at constant rpm at 37C for four hours to
allow 30 the unbound compound to dialyse and distribute with the buffer chamber. After four hours -
125 - the plasma anaitlyebhidfietadiagemmiad toRathea@spective compartments and the test
compound concentrations are estimated. The percentage bound is estimated from the test compound
concentrations. Alternate methods influd@dilt(a filff&tipn method where the compound spiked 5in
plasma (100 and 1000 ng/mL) is filtered with Centrican filters (Millipore) having molecular weight cut
off of (30000 DA) to prepare the retentate and yltra 'l;ra%. The test compound is estimated in both
and the percentage bound is calculated. i

(1)
wherein:

* denotes or represents a stereogenic or asymmetric center of defined configuration selected from (R,

R), (S, S), (R, S) and (S,R);
p is an integer from 1 to 3;
Ry, is optionally substituted aryl or heteroaryl;

R;, is 5-6 membered N-containing heterocyclyl linked through N atom, which is optionally fused to
aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be futher substituted with one or
more oxo group, alkyl, cycloalkyl, halo, alkoxy, trifluoroalkyl or aryl

Q. is optionally substituted 5 or 6 membered heteroaryl containing 1-4 heteroatom selected from O, N

or S.

3. A compound according to claim 2 which is selected from :
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[6-(3-fluoro-4-

methoxyphenyl)pyridin-3-yl]-3-hydroxypentanoic acid (Compound No. 55),
(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[6-(4-

methoxyphenyl)pyridin-3-yl]pentanoic acid (Compound No. 57),
(2S,3R)-5-[6-(4-chlorophenyl)pyridin-3-yl1]-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-

yl)ethyl]-3-hydroxypentanoic acid (Compound No. 59),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(6'-methoxy-2,3'-

bipyridin-5-yl)pentanoic acid (Compound No. 60),



126 CLAIMS wherein: * represents a stereogenic asymmetric center of defined configuration
selected from (R, R), (S, S), (R, S) and (S,R); n is an integer from 1 to 5; RI is hydrogen, optionally
substituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl, allcoxy, aryloxy,
alkenyloxy or alkynyloxy; R2 is heterocyclyl, heteroaryl, NR4R5, -NHC(=Y)R4, -NHC(=Y)NR5R",
-NHC(=0)0R4, -NHSO2R4, C(=Y)NR4RS5, C(=0)0OR6, wherein: Y is oxygen or sulphur}, OR5,
-0C(=0)NR4R5, 0-acyl, S(0),,14" -SO2N(R4)2,cyan,am dino or guanidine; 12, is R4 or -SO2N(R4)2;
R6 is hydrogen, alkyl, cycloalkyl, aralkyl, heteroarylaﬁ<yl, heterocyclylalkyl or cycloalkylalkyl wherein:
R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl, heteroarylalkyl,
heterocyclylalkyl or cycloalkylalkyl; and m is an integer 0-2; R5 is hydrogen or R4;

(2S,3R)-5-[4-(4-chlorophenyl)-2-thienyl]-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 61),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)-2-thienyl]pentanoic acid (Compound No. 62),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5- {4-[4-
(trifluoromethyl)phenyl]-2-thienyl} pentanoic acid (Compound No. 63),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[4-(3-fluoro-4-
methoxyphenyl)-2-thienyl]-3-hydroxypentanoic acid (Compound No. 64),
(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-{6-[4-
(trifluoromethyl)phenyl]pyridin-3-yl} pentanoic acid (Compound No. 106),
(2S,3R)-5-[6-(3,4-difluorophenyl)pyridin-3-yl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 107),
(2S,3R)-5-[6-(4-chloro-3-fluorophenyl)pyridin-3-yl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 108),
(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 6-(4-fluorophenyl)pyridin-3-
yl]-3-hydroxypentanoic acid (Compound No. 109),
(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[6-(3-fluoro-4-
methylphenyl)pyridin-3-yl1]-3-hydroxypentanoic acid (Compound No. 110),
(2S,3R)-2-[2-(5-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(6'-methoxy-
2,3"-bipyridin-5-yl)pentanoic acid (Compound No. 121),
(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(6'-methoxy-
2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 122),
(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(6'-
methoxy-2,3"-bipyridin-5-yl)pentanoic acid (Compound No. 123),
(2S,3R)-2-[2-(5-fluoro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(6'-methoxy-
2,3'-bipyridin-5-yl)pentanoic acid (Compound No. 126),
(2S,3R)-2-[2-(7-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-{6-[4-
(trifluoromethyl)phenyl]pyridin-3-yl} pentanoic acid (Compound No. 130),



R3 is hydrogen, fluorine, allcyl, cycloallcylalkyl or arallcyl; 127 A is OH, OR4, -0C(=0)NR4RS5, 0-acyl,
NH2, NR4R5, -NHC(=Y)R4, -NHC(=Y)NR5R", - NHC(=0)0R4, -NHSO2R4; Q is optionally substituted
aryl or heteroaryl. 2. A compound according to claim 1 of Formula la Ria\ OH o ILOH R2, wherein: *
denotes or represents a stereogenic or asymmetric center of defined configuration selected from (R,
R), (S, S), (R, S) and (S,R); p is an integer from 1 to 3; Rh is optionally substituted aryl or heteroaryl;
R2a is 5-6 membered N-containing heterocyclyl lin through N atom, which is optionally fused to
aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be hither substituted with one or more
0xo group, alkyl, cycloalkyl, halo, alkoxy, trifluoroalkyl or aryl Qa is optionally substituted 5 or 6
membered heteroaryl containing 1-4 heteroatom selected from 0, N or S 3. A compound according to
claim 2 which is selected from :

(25,§R)-2‘r1]2 -0,3- dd'@sa(@RJ) §1@ikwdf&t%'akdsﬁm‘éle_,%:}d&ezm}iﬂzﬁﬁﬁz@)fw)@f@143 hydroxy-5-{6-[4-

methoxyphen ridin-3- ntanoic acj o n

el e e sk A e D

methoxyphenyl)pysigisk 3-yipentaRRIG agid 1(9@%9%92N%(W9w1)ethyl J-3-hydroxy-5-{6-[4-
(trifluoromethyl)phenyl]pyridin-3-yl}pentanoic acid (Compound No. 132),

(2S,3R)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5- {6-[4-
(trifluoromethyl)phenyl]pyridin-3-yl} pentanoic acid (Compound No. 133),

(2S,3R)-2-[2-(5-fluoro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-{6-[4-
(trifluoromethyl)phenyl]pyridin-3-yl} pentanoic acid (Compound No. 134),

(2S,3R)-3-hydroxy-5-(6"-methoxy-2,3'"-bipyridin-5-yl)-2-[ 2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 140),

(2S,3R)-3-hydroxy-5-(6"-methoxy-2,3'-bipyridin-5-yl)-2-[2-(6-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 141),

(2S,3R)-3-hydroxy-5-(6"-methoxy-2,3'"-bipyridin-5-yl)-2-[2-(7-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 142),

(2S,3R)-3-hydroxy-5-[4-(1-methyl-1H-pyrazol-4-yl)-2-thienyl]-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 176),

(2S,3R)-3-hydroxy-5-(6"-methoxy-2,3'"-bipyridin-5-yl)-2-[2-(6-methoxy-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 178),

(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-yl)-2-[ 2-(8-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 213),

4. A compound according to claim 1 of Formula Ib

wherein:



(25,3R)-546-(4-chlorophenyl)pyridin-3-y1]-2[2-0,3-dioxo-1,3-dihydro-2H-isoindo1-2-
yflethyl]-3-hydroxypentanoic acid (Compound No. 59), 128
(25,3R)-544-(4-chlorophenyl)-2-thienyl]-2[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yflethyl]-3-hydroxypentanoic acid (Compound No. 61),
(25,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-544-(6-
methoxypyridin-3-y1)-2-thienylMentanoic acid (Compgund No. 62),
(25,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-5- {444-
(trifluoromethyl)pheny1]-2-thienyl} pentanoic acid (Compound No. 63),
(25,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-544-(3-fluoro-4-
methoxypheny1)-2-thienyl]-3-hydroxypentanoic acid (Compound No. 64),

(2S,3R)-242+ ((éng’teg 'Mp%%ﬂé@ﬁé&t%bﬁﬂ@@ﬂ@%%ﬁ{ﬂ ethd]-F- R iFre{B4Afhn selected from (R,
(trilluorome é%olg EXI]B ri |n- -y1} pentanoic acid (Compound No. 106),
(25,3R)-5462(3.4 %4 prhe(ny byridin-3-y1]-2[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-

yflethy1]-3- [gysdggwp&pmlptggld (Compound No. 107),
(2S,3R)-5-[6-(4-chloro-3-fluorophenyl)pyridin-3-y1]-2-[2-(1,3-diox0-1,3-dihydro-2Hisoindo1-2-y1)ethy

1]-3-hyd romgeﬂmﬁmsl@m&mmnmunwom:t&eﬁw wherein optional substituents can be selected from

(2S,3R)-24 (1 FAIPXO:L A 091“&3%931%;! ‘ﬁ'é?bngﬁ&g;}ﬁk%@@lﬁy‘}%‘r%sﬂyOrophe”y')Py”di”‘3'

y1]-3- hydroxypentan0|c acid (Compound
(2S,3R)- 2422(11s35£$|%&&dﬂtﬁ%@ﬁ%ﬁiﬂgm@tmwmﬁﬂemyﬂr&@@ (Bulisioradcimethyiphenyiieyridin-3

-y1]-3 - hydrox e tanojc acid 33
(2S,3R)- 24%( hloro°4-0x0- S%%‘?r% °c§%ﬂ sin-3(H) SRy Sy aroxy et methoxy 2% Sipyridin-5
-y1)pentan@@eraem> ma&ubémﬂtz&}) trifluoroalkyl or aryl.

(32/% Sggt:r% é;((::léorom%% a‘(’f?ﬁ “%eﬁrolzz‘j gr'r%'@h?c(f'ls .Y ﬂc%:EQ)f 01n3 hydroxy-5-(6'-methoxy2,3'-bipyridin-5

(25,3R)-242-(6,7- R Qi zil & ©g81yLE-drbhyar -isoindo
methoxy-2.3 blp)ﬁ@dgll?l é%y%p%n% éﬂﬁgﬁg a(%%@ﬂ jr% ’\%n)/ 3%/ F- 3R @ 2H-isoindol-2-

(2S,3R)- 243 S c?’rBYﬂch?eftin%“b%ch(}BQHQ?W?(%PI) “yllethy1]-3-hydroxy-5-(6'-methoxy2,3'-bipyridin-5

-yl)pentanoic aci 3'\&90x%216§1d1h dro-2H- 1somd01 2-y1£ ethyl]-5-[2-fluoro-4-(6-
(2S,3R)-242-(7-chloro- -oxo 1 2,3- benzotrlazm -3(4H)-yflethy1]-3-h droxy 5- {644-

(trlfluorome‘%ﬁﬂ?&%@ﬁiﬂ]bﬁrPd?ﬁhgnﬂ}3p1@'ﬁf8ﬁ@1&“é?€fac(@%9%‘ﬂﬁ‘a‘
(2S,3R)-5-(4'-chloro-3-fluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 56),
(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3-fluoro-4'-methoxybiphenyl-
4-y1)-3-hydroxypentanoic acid (Compound No. 58),
(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 153),
(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(7-methoxy-4-o0xo0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 154),
(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-fluoro-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 155),
(2S,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(7-methyl-4-oxo0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 156),
(25,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 157),



129 (2S,3R)-242-(6,7-difluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-hydroxy-5- {644-
(trilluoromethyl)phenyl]pyridin-3-yll pentanoic acid (Compound No. 131),
(2S,3R)-242-(5-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethy1]-3-hydroxy-5- {644-
(trifluoromethyl)phenyl]pyridin-3 -yll pentanoic acid (Compound No. 132),
(2S,3R)-3-hydroxy-242-(7-methy1-4-ox0-1,2,3-benzotriazin-3(4H)-yeethy1]-5- {644-
(trifluoromethyl)phenyl]pyridin-3 -yll pentanoic acid g% pmpound No. 133),
(2S,3R)-242-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5- {644-
(trifluoromethyl)phenyl]pyridin-3 -yll pentanoic acid (Compound No. 134),
(2S,3R)-3-hydroxy-5-(6'-methoxy-2,3'-bipyridin-5-y1)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 140),

l(JZS ,3R)-3- hygr0XX2§4§ym?£Q9>éMr8r&4bJﬂ3£ﬁigiB‘l “Rybiradid- 60 NSV 9% 0-Audrdz-(6-
enzotriazin acCl ompoun
(2S,3R)-3- hyoiroxizp q’f% BIYHARRBIS ?i\lé%ﬁnﬁ?eﬂﬁly 018%0-1,2,3-

benzotriazin- 3(4H%2¥%%tf‘2’ 'M%@%@%%CA%QQQ@B%HEBMQZHH?A)H) yhjethyl]-S-{3-fluoro-4-(6-
(2S,3R)-3-hydroxy-544-(1-methy1-1H-p 6i:razol -4-y1)-2-thienyl]- 242 4- oxo) 2,3-

benzotrlazlﬁl%tt’ﬂm%(gﬂﬁﬂmgmgm)?c}ﬁ' 8’%@8’?%815&8“&(8%8)‘“
(2S,3R)-3- hydI’OX}Szg gﬁ Mo% %6' m@%@ | y 1&{&)3(?%5(:%))%%@9&}&% ~9X9: (}5 %’éﬁyl 4-0x0-

benzotriazin 3§ yeet entan0|c acid (Compoun

(2S,3R)-3-Hytl o@&?@wﬁéiﬁ%w)ztéﬂﬂﬁﬁwm SCVfF?‘ZEOE‘erﬁ@tHﬁM -oX0- 1 2,3-
benzotriazin- 3(4H@%%Wé’.'w.‘?%%ﬁ‘o%cﬁ&!% (Gamposnd Nos 213N A\ HemBKNg acgording to claim 1 of

Formula Ib  (Ib)
methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 175),

(25,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)phenyl]-3-hydroxy-2-[2-(6-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 177),
(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(6-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 186),
(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(7-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 187),
(2S,3R)-2-[2-(5-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[2-fluoro-4-(1-methyl-1H-
pyrazol-4-yl)phenyl]-3-hydroxypentanoic acid (Cmpound No. 188),
(2S,3R)-2-[2-(7-chloro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[ 2-fluoro-4-(1-methyl-1H-
pyrazol-4-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 189),
(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-[2-(5-fluoro-4-oxo-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 190),
(2S,3R)-2-[2-(6,7-difluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[2-fluoro-4-(1-methyl-
1H-pyrazol-4-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 191),
(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-2-[2-(6-fluoro-4-oxo0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 192),
(2S,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(8-methyl-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 193),
(25,3R)-5-[2-fluoro-4-(1-methyl-1H-pyrazol-4-yl)phenyl]-3-hydroxy-2-[2-(1-oxophthalazin-
2(1H)-yl) ethyl]pentanoic acid (Compound No. 196),



* denotes or represents a stereogenic or asymmetric center of defined configuration selected from (R,
R), (S, S), (R, S) and (S,R); p is an integer from 1 to 3; Rib is optionally substituted pheny or
heteroaryl, wherein optional substituents can be selected from with one or more alkyl, cycloalkyl, halo,
alkoxy, trifluoroalkyl or aryl; R2b is 5-6 membered N-containing heterocyclyl linked through N atom,
which is optionally fused to aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be futher
substituted with one or more oxo group, alkyl, halo, glkoxy, trifluoroalkyl or aryl. 5.A compound
according to claim 4 which is selected from :
(25,3R)-5-(3,3'-difluoro-4'-methoxybipheny1-4-y1)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yflethyl]-3-hydroxypentanoic acid (Compound No. 47),
(25,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-542-fluoro-4-(6-
(rggtg%yg)zfidinr;f-&zfémﬁﬁyﬂltgﬂ&ympeﬁyﬂ%{hmﬂ%%@?5@9%9%3 gﬁs_hhh?dl%g)a_-[2-_(3(-jmft121y1-2,6-

,3R)-5-(4:-chlgro-3-fluorobiphenyl1-4-y1)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
e S R A TR L S e
,3-dihydro-2H-isoigdgl:2fleityilird s dHRre# Faisthexybiphenyl4-y1)-3 -hydroxypentanoic acid
(Compound No. 58),
(28,3R)-542-fluoro-4-(6-methoxypyridi )
benzotriazin-3(4H)-yeethyl]pentan®¢ 3
(2S,3R)-542-fluoro-4-(6-methoxypyridin-3-yl)pheny
in-3(4H)-yeethyl]pentanoic acid (Compound No. 154),
(2S,3R)-542-fluoro-4-(6-methoxypyridin-3-yl)pheny1]-242-(5-fluoro-4-oxo-1,2,3-
benzotriazin-3(4H)-yeethyl]-3-hydroxypentanoic acid (Cofnpound No. 155),
(28,3R)-542-f|uoro-4-(6-methoxypyridin-3-y|)i5ﬂeny1]-3-hydroxy-242-(7-methyl-4-oxol,2,3-benzotriazin
-3(4H)-yf|et@%]‘%%rz1tanoic acid (Compound No. 156),
(2S,3R)-542-tluoro-4-(6-methoxypyridin-3-yl)pheny1]-3-hydroxy-242-(6-methyl-4-o0x01,2,3-benzotriazin
-3(4H)-yflethylipeatanelsa6id (GRPINRUYRDNGy i étic t&ker of defined configuration selected from (R,
(28,3R)-2-1@(@-%%%-#&)‘?0?@3-benzotriazin-3(4H)-yf|ethy|]-5-[2-f|uoro-4-(6-
methoxypyridin-3-yfiphenyl]-3-hydroxypentanoic acid (Compound No. 163),
(28,3R)-2-12x(Gn irclifliiarenftrxe: 1,2,3-benzotriazin-3(4H)-yeethy1]-5-[2-fluoro-4-(6-
methoxypyridin-3-yflphenyl]-3-hydroxypentanoic acid (Compound No. 164),

R, is optionally substituted phenyl, pyridyl, pyrimidyl, thienyl or pyrazolyl; wherein optional

pheny1]-3-hydroxy-242-(4-oxo-1,2,3-

substitutent can be selected from with one or more alkyl, halo, alkoxy, trifluoroalkyl or aryl;

Ry is 5-6 membered N-containing heterocyclyl linked through N atom, which is optionally fused to
aryl, heteroaryl or spirofused to cycloalkyl, which can optionally be futher substituted with one or
more oxo group, alkyl, cycloalkyl, halo, alkoxy, trifluoro alkyl or aryl.

7. A compound according to claim 6 which is selected from:
(2S,3R)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(4-pyrimidin-5-
ylphenyl)pentanoic acid (Compound No.1),
(2S,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 2),
(2S,3R)-2-[2-(1,3-diox0o-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 3),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-fluorobiphenyl-4-yl)-3-
hydroxypentanoic acid (Compound No. 4),
(25,3R)-5-(3",4'-difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 5),



(28,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)pheny1]-3-hydroxy-2-12-(5-methy1-4-oxo1,2,3-benzotriazi
n-3(4H)-yflethylipentanoic acid (Compound No. 165),
(28,3R)-2-12-(7-chloro-4-oxo0-1,2,3-benzotriazin-3(4H)-yflethyl]-5-[2-fluoro-4-(6-
methoxypyridin-3-yflphenyl]-3-hydroxypentanoic acid (Compound No. 175),
(28,3R)-5-[2-fluoro-4-(6-methoxypyridin-3-yl)pheny1]-3-hydroxy-2-12-(6-methoxy-4-0x01,2,3-benzotria
zin-3(4H)-yflethylipentanoic acid (Compound No. 1
(25,3R)-5-[2-fluoro-4-(1-methy1-1H-pyrazol-4-yflphenyl]-3-hydroxy-2-12-(6-methy1-4-0x01,2,3-benzotri
azin-3(4H)-yflethylipentanoic acid (Compound No. 186),
(25,3R)-5-[2-fluoro-4-(1-methy1-1H-pyrazol-4-yflphenyl]-3-hydroxy-2-12-(7-methy1-4-o0x01,2,3-benzotri
azin-3(4H)-yflethylipentanoic acid (Compound No. 187),

(25,3R)-2-12-(5 Chlsiaef 0K 3.3 h%m&t@zﬁ%%(ﬂﬂ)mﬂ@bmﬁlﬁrﬁ%ﬂu%@éd%&%&hyh&lsl@w)azo|-4-yl)
pheny1]-3-h dro entanmc(i:ljgzép nd No. 188),
(25,3R)-2-1 f(t}] Xﬁ%r%m “o%o°1,2 poenzotorla%’ln -3(4H)-yflethyl]-5-[2-fluoro-4-(1-methyl-1Hpyrazol-4-yl)

pheny1]-3-hydroxypesran 1eomRung.- N3 3-din hydro-2Hisoindol 2-yethyl]-5-[4-(6-
(25,3R)-5-[2- iores 1%%@%%? razol-4- ﬂ honyl]: 212 (5 fluoromd-oxo 1 2 3> T

benzotnazﬁl%‘t’lﬂq? i}ﬂ%ﬁ?ﬂf@%ﬂ%’i&b‘@ﬁfﬁ% Oéi‘é?ﬁu Oifidund No. 190),
(25.3R) 2 12.(6 T 001 it RV 8 IGEr & guRs - pyrazo-&-

yhpheny1]-3- hydroxy entanoic acid (Compound
(25,3R)-5- [?(ﬂﬁféﬂ]ozzv iﬂ?ﬂéRFfmnTﬂaﬁv‘réCz‘avafﬂpﬂ%rﬁ)l] 2-12-(6-fluoro-4-0x0-1,2,3-

benzotriazin- 3(4H h Ié droxly d)g und NO., ]fi AH
(25,3R)-5-[2- quor - 35 o r()I-Ilppj‘?rlgzol Pﬁreonyl]?@p@doroxy -1 dtrrﬁaeztlﬁfi 4)oxol 2,3-benzotri
azin-3(4H)- y‘ﬂ@ﬂﬂﬂlﬁ’ﬁ@ﬁ‘ﬁaﬁdﬁ‘é‘h@ﬁ%@ﬁ%@ﬁd No. 193), 132
(25,3R)-5[2- quoro g]g 1H: pyrazol 4 vl ?& 3:@ AN 3- met
0X0-3,6- dlhydrop);rlm n}elh(g{—f) mp enn&% B %ffjg%a %gfﬁ'ﬁm %n'qbund according
to claim 1 oflE8yHp¢atqeoic acid (Compound No. 10)
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]pentanoic acid (Compound No. 11),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 12),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 13),

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 14),
(2S,3R)-5-(4'-chloro-3'-fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 15),
(2S,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3',4'-
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 16),
(2S,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 17),
(2S,3R)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 18),
(2S,3R)-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 19),



(Ic) wherein: * denotes or represents a stereogenic or asymmetric center of defmed configuration
selected from (R, R), (S, S), (R, S) and (S,R); p is an integer from 1 to 3; Ric is optionally substituted
phenyl, pyridyl, pyrimidyl, thienyl or pyrazolyl; wherein optional subst anent can be selected from with
one or more alkyl, halo, alkoxy, trifluoroalkyl or aryl; Ra. is 5-6 membered N-containing heterocyclyl
linked through N atom, which is optionally fused to aryl, heteroaryl or spirofused to cycloalkyl, which
can optionally be futher substituted with one or more,gxo group, alkyl, cycloalkyl, halo, alkoxy, trifluoro
alkyl or aryl. 7.A compound according to claim 6 which is selected from:
(2S,3R)-3-hydroxy-242-(4-o0x0-1,2,3-benzotriazin-3(4H)-yeethy1]-5-(4-pynmidin-5- ylphenyl)pentanoic
acid (Compound No.1),
(25,3R)-242-(5-tert-buty1-1,3-dioxo-1,3-dihydro-2H-isoindol1-2-yflethyl]-3-hydroxy-544-(6-
(2538 2A2.(1 3ot L rere S Lol gttt Aoy Aa (o
,3R)-242-(1,3-djox0-1,3- 0-2H-isoindol-2-yflethyl]-3- Xy-544-(6-
ey RS T R SR b Ry 07

(25,3R)-242~(1,3-¢haxenla iy digs@ - is@inpe L eyl oy niMor abipagny fad-y1)-3-
hydroxypentanoic acid (kCompound No. 133

. . 4), 133
(25,3R)-3-HVATB B S RS by HRR a8 A ML Ay (I%%b:1,2,3-benzotriazin-3(4H)-
yhethyllpentanoic ggigh(Gampoy 10x0-1;3=dihydro-2H-isoindol-2-yl)e -3-hydroxy-5-(4'-me iphenyl-
(25,38 oot 30 (L e 2 S b Bty e
methylpyridf#@%%‘?féﬁ%ﬂéﬁ?&?ﬂ?i&%&& ¢@bmpound No. 7),
(25,3R)-5-(4'-f1luorqbi -4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-diaxQq; 1, 3-dihydro-2Hisaindql-2-y1)et
hy1]pentanoic aci g&%’g&%@&%-ﬂ}éx%-)t}g-cﬂgyé(ro-2[|2I-1(501rq30f5-y1}e’t%y%-%)-(8 -%l‘uoro-q -me?hoxy 18]!1en}§1-
(25,3R)-5- (A flubroniprets) ey 1518 (Roerex)INe2284-0x0-1,2,3-benzotriazin-3(4H)- yflethylipentanoic
acid (Compound

,3R)-3-h -5-[4-(6-met idin-3-yDphenyl}s25[2-(5-methyl-1.3-dioxqs1,3-
(25,3R)-3-hydroxy- 3%%45-%1e¥ﬁf)o>)<(37b5|r}héﬂﬁe-ﬂf)ﬁ?yéﬂﬁil- XSPi',%,Z\s[-%ésnrzngfr%Z|h3-§{%ﬁ)- ;3
yflethylipenddndie-abids¢@dehpobndNipent@oic acid (Compound No. 24),

(2S,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 25),
(2S,3R)-5-(4'-ethylbiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 26),
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]pentanoic acid (Compound No. 27),
(2S,3R)-5-(4'-chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 28),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4-pyrimidin-5-
ylphenyl)pentanoic acid (Compound No. 29),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(1-methyl-1H-
pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 30),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4-pyridin-3-
ylphenyl)pentanoic acid (Compound No. 31),
(25,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-3-hydroxy-2-[2-(4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 32),
(25,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(8-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 33),



(25',3R)-5-(3",4'-difLuorobipheny1-4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2Hisoindo1-2-
yl)ethyl]pentanoic acid (Compound No. 11),
(25,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-2-12-(4-oxo0-1,2,3-benzotriazin-3(4H)-
yflethylipentanoic acid (Compound No. 12),
(25,3R)-2-12-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-5-(4'-
methoxybipheny1-4-yl)pentanoic acid (Compound I\II? 13),
(25,3R)-2-12-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-y Pethyl]—B-hydroxy-5-14'-
(trifluoromethoxy)bipheny1-4-ylipentanoic acid (Compound No. 14),
(25,3R)-5-(4'-chloro-3'-fluorobiphenyl-4-y1)-3-hydroxy-2-12-(4-oxo-1,2,3-benzo azin-3(4H)-
yflethylipentanoic acid (Compound No. 15),
(25,3R)-2-[2-(5-terhduirylsInFaclioxe-b.3sdivdior 2kbi$0indRi e ethydlhoy (Bufyt-5-[4-(6-

e e T R

methoxybipheny14syppaniangis. agie (GRmRLYAD N, ol-Ay1)pheny1]-2-[2-(4-0x0-1,2,3-benzotriazin-
(25,3R)-3-h drox;-zﬁag?(g-}gfoﬁ zqféﬁenz%}t%iazi&§4ﬁ)-y)¥t’h§n1y]-]5- Zliorert2 3 benzotriazin

illuoromethy{THRFYYAPSRBRREAT (ot npcahd No. 18),
(25’3R)'Z'[Z'(5'teEE‘?,S‘Fta)ﬂ3%1?&93%9%-%89%%@&'%%3@&9lﬁg%i%ﬂﬁ%ﬁyilg%ﬁbemyu-s-[4-(6-

fluorobipheny1-4-y1)-3-hydroxypentanoic acid &Compound No.

(25,3R)-2- [P RB 1Y DRI AP M2 eRiR A S LS mBeiRd O- 3Y)flethyl]-5-(4'-
chlorobipheny1-4-y1):3-hydr entgnoic acid (Compou .20

(25 500 2 213 B R e bR Al yrons s 46
(trifluorometBIpHEA-2 X iheArHRABIE TR C SropBaRe NG: 37),
(25,3R)-2-[2-(1,3-djaxq-1,3-dihydro-2H-ispindo 1-2-yflethyl]-3-hydroxy-5-(4'-methylbipheny1-
4-yepentanoic ac I?%é%}#gggfﬁ%ﬁ% é‘-}!g ’-%69-metgoxypyrlgmg-lrl?-ADXX0- 1),%/,3 -b gnzotrlaznx ? (JB-IFS-
(25,3R)-2-[2L{ah3L Hibkb(d- Bedibyxingidiptisolpiol-Urgfiatiad a8 8- sprerd Nevethoxybipheny1-
4-y1)-3-hydroxypentanoic acid (Compound No, 23), .

(25,3R)-3-hydroxyB:{ G- HiEHo oAt epfie LB AT G ety s Bot B+
dihydro-2HusdindeiRiyflerhylpenisamoicoacidi{ Commpournd\NG924),
(25,3R)-3-hydroxy-S-gSé-meth%/lbipheny1-4-y13-2-12-(4-0xo-1,2,3-benzo azin-3(4H)- yflethylipentanoic

acid (Compound |(F§_, )’2-[2-( fluoro-4-0xo0-1;2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-(6-
(25,3R)-5-(dieetbnylyplimm i tphe by Bduydiox ye R T2+ (deondNg 248).benzotriazin-3(4H)- yflethylipentanoic
acid (Compound No. 26),
(2S,3R)-3-hydroxy-2-[2-(8-methoxy-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-(6-
methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 41),
(25,3R)-3-hydroxy-2-{2-[5-(6-methoxypyridin-3-yl)-4-ox0-1,2,3-benzotriazin-3(4H)-
yl]ethyl}-5-[4-(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 42),
(2S,3R)-5-(4'-chloro-3'-fluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 43),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(1-isobutyl-1H-
pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 44),
(2S,3R)-5-biphenyl-4-yl-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 45),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-methylbiphenyl-
4-yl)-3-hydroxypentanoic acid (Compound No. 46),
(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 48),



(25,3R)-5-(4'-chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2Hisoindo1-2-y1)e
thyl]pentanoic acid (Compound No. 27),
(25,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2-12-(4-ox0-1,2,3-benzo azin-3(4H)- yflethylipentanoic
acid (Compound No. 28), (25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-iso
ndol-2-yflethyl]-3-hydroxy-5-(4-py midin-5- ylphenyl)pentanoic acid (Compound No. 29),
(25,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindo1-2- Xfﬁ%thyl] -3-hydroxy-5-14-(1-methyl-1Hpyrazol-4-yflp
henylipentanoic acid (Compound No. 30),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-3-hydroxy-5-(4-pyridin-3-
ylphenyl)pentanoic acid (Compound No. 31),
(25,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yflpheny1]-3-hydroxy-2-12-(4-oxo-1,2,3-

benzotriazin- 3(4H@2¥f£®tﬁyl@Qﬂ%@i&@@dﬂ@@f@@ﬂumnm B@)ethyl]-3-hydroxy-5-[4-(1H-tetrazol-1-

(25,3R)- 3 dro,l\g]%}-%)1 6- met rldlg- -y%enyl] -2-12-(8-methy1-4-oxo-1,2,3-

benzotriazi ?@f yff:paé:rll n0| aci ound No. 33), 135

(25,3R)-3- hdeOX)ﬁ% %GX%W&}&@:&QSM%H}%Z@@&%}"} bﬁ'@ﬂ&‘&l} 5&% (Qrzotriazin-

methylpyrldln 3 yf henyl pentanoic acid (Compound

(25,3R)-3-hfd Pf“fﬁ%%ﬁ;ﬂcﬁcﬁw&%ﬁﬁﬁ}eﬁﬂenyu 242 -(4-0x0-1,2,3-benzo

aZ|n3(4H) yﬂethyl p Z0O cn 0XO0 €Nnzo I‘lale‘l—
(25,3R)-3- gdrox&B 2§A?2FS (%Ofrlgfeﬁi%g;xgﬁg r(olxg&%ﬁ% 3|\l %eﬁg%tnﬁl#)gﬁ )1]3/2fletfg§/I] 54142(3 benzot

methoxypy %H)?%F}Bﬂ@?\}‘mﬂ@ﬁt%ﬂ%f@%{&m p nd No 36)

(25,3R)-242-(7-ch azm t

methoxypyridin-3 {?ﬁ[ghé a%‘o ir%azc (OC%m oun E? ?enz tr%%slgﬁ %@cﬁh&f}eﬁmm
{2-[7-(6- me%ﬁ’é@ﬁ?ﬂ?&l’r’i’@%?’l?ﬁ +0x0-1,2,3- benzotrlazm 3(4H)

yllethy11-5-[4- hen n

(25,3R)- 24&%6%’? oro%ggog &fﬁé@‘% #T)‘ %% ?ﬁf g‘%’ll éi%’&‘i/ lé %“(%‘Z"mazm'
methoxypyﬁfﬁH)Sthbﬁéereman@(@@t@nﬂ@dﬁqp&)nd No. 39)
(25,3R)-242-(5-fluoro-4-oxo-1,2,3-benzotriazin m yfleth -3-hydraxy-544-(6-
methoxypyridin-3- ﬁl%%@n?ﬂﬁfhecﬁ %rr‘?o%cﬂ&?:’iﬂl(@ ?Wﬁf jl/ ydioxo-1,3-dihydro-2H-isoindol-2-
(25,3R)-3- rwthtbxl}@llﬁd(&mmmgy-db@x@ommmﬁméﬁr)az|n 3(4H)-yflethyl]-544-(6-
methylpyridin-3-yfl pentan0|c acid (Compound No. 41), (25,3R)-3-hydroxy-2
{2-[5-(6-methoxyp ij?f%%cﬁi’l(i-@eﬁefhédﬁ&%&r%‘eﬁmtﬂaﬂn S3(@H)-yDethyl]-5-[4-

yllethy11- 5({Af(lﬁmmseth@ioynmﬁdyn@yub@hm;d]mmmnmmamm(mﬁnpound No. 42),
(2S,3R)-3-hydroxy-2-[2-(6-methyl-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-

(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 66),
(2S,3R)-2-[2-(7-chloro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 67),
(2S,3R)-3-hydroxy-2-[2-(8-methoxy-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 68),
(2S,3R)-2-[2-(6,7-difluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 69),
(2S,3R)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 76),
(2S,3R)-5-(4'-fluorobiphenyl-4-yl)-2-[2-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 77),
(2S,3R)-3-hydroxy-2-[2-(6-methyl-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-(1-methy]-
1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 78),



(25,3R)-5-(4'-chloro-3'-fluorobipheny1-4-y1)-242-(1,3-dioxo-1,3-dihydro-2H- soindo1-2-
yflethyl]-3-hydroxypentanoic acid (Compound No. 43),
(25,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yflethyl]-3-hydroxy-544-(1 s butyl-
I11pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 44),
(25,3R)-5-biphenyl-4-y1-242-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yflethyl]-3- hydroxypentanoic acid
(Compound No. 45), 37
(25,3R)-242-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yf]IethyI]-5-(3'-fIuoro-4'-methylbiphenyl-
4-y1)-3-hydroxypentanoic acid (Compound No. 46),
(25,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)pheny1]-2-[2-(1,3-dioxo-1,3-dihydro-2Hisoindol-2-yl)eth
yl]-3-hydroxypentanoic acid (Compound No. 48), 136

(25,3R)-2-12-(1,3 dipsoch B aitudins 20 -nolndol-anRs i ok o & -l hetaahl-
yflphenylipentanoic aci mpound No. 49), .

(o5 370 o (G T A DB LA 2 o584 39201, 2,3-benzot
azins(4H)'yﬂethyl@g,@%@&—?&}ql&g%p(ﬁ&y—jlNgii@jd}oQH—isoindol—2—yl)ethy1]—3—hydroxy—S—[4'—
(25,3R)-3-hydroxy-5-[4-(1-isobuty1-1H-pyrazoi-4-yflphenyl]-2-12-(4-0x0-1,2,3-benzo
azin3(aH)- TR St B N gypouna No. ),

(25,3R)-5-biphenyld-yl-3 gy 2 ar(50 2 3-Renzaliazin 34 syesthyliRapianoic acid

(Compound No. 5 25 S
(25,3R)-3- R8-S IYdBREtRBRG BsidineaRmBASRY §]02-12-(7-methy1-4-oxo-1,2,3-benzot
azin3(4H)-yflethyli npjc Cid'(:ﬁ' oound No. 54), . o ) AT )
(25,300 B4 chiot e O L A Ao SR s ety
yflethyl]-3-hy¢rysaAsEftabidiensdraniansin peid b osE) No- 90),
(25,3R)-3-hydroxy-2-12-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yfl -5-14'- (
fIuoromethyl)biphézr%y%ﬁgyhgzgﬁ%‘ghz(ﬁéégél E%% '%%%t(g’%?dg ,mgz}/n-?}mu-y?)et YIS-[4-(1-methyl-
(25,3R)-3-h\fthiyxgzdl-4- 3 {phengltihghianokecid2 @ubpewrdtNazii3(4H)-yflethyl]-5-14'-
(trifluoromethyl)bipherggl-4%li er}tanoic acid (Compound No. 6%}, 4 difluorobivheny]
(25,3R)-2-12-(7-chiBrd A 6ot T B 8 Bt Sifiaziin S A ARt -8 ekt (giflucrobiphenyl-4-
methylbiphehysthgdyyyeenanoicacid(@mmpdivd Nb. 67),
(25,3R)-3-hydroxy-2-12-(8-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-5-14'- in
fluoromethy!)biphéhy AR hHE B8 L oMpUIHE A3 @8 YDethyll-3-hydroxy-5-(4-
(25,3R)-2- Lize{foyblipheayd-Aytnienthiidid-dehZaitipainddHpyflethyl]-3-hydroxy-5-14'- 1
illuoromethyl)biphenyl-4-ylipentanoic acid (Compound No. 69),
(2S,3R)-2-[2-(7-chloro-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(4'-fluorobiphenyl-4-yl1)-3-
hydroxypentanoic acid (Compound No. 94),
(2S,3R)-2-[2-(7-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-(6-
methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 95),
(2S,3R)-5-(2',4'-difluorobiphenyl-4-yl1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)ethyl]-
3-hydroxypentanoic acid (Compound No. 97),

(2S,3R)-2-[2-(6-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-(1-methyl-
1H-pyrazol-4-yl)phenyl|pentanoic acid (Compound No. 98),

(2S,3R)-2-[2-(5-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-(1-methyl-
1H-pyrazol-4-yl)phenyl]pentanoic acid (Compound No. 99),

(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
isopropylbiphenyl-4-yl)pentanoic acid (Compound No. 100),

(2S,3R)-5-(3'-chloro-4'-fluorobiphenyl-4-yl)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 101),



(25,3R)-2-12-(5-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-(4'-
methoxybipheny1-4-yl)pentanoic acid (Compound No. 76),
(25,3R)-5-(4'-fluorobipheny1-4-y1)-2-12-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-3-
hydroxypentanoic acid (Compound No. 77), 137
(25,3R)-2-[2-(5-chloro-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yflethyl]-3-hydroxy-5-14'-
(trilluoromethyl)biphenyl-4-ylipentanoic acid (Compouwgnd No. 79),
(25,3R)-2-[2-(4-fluoro-1,3-dioxo-1,3-dihydro-2H- soindo1-2-yflethyl]-3-hydroxy-5-14'-
(trifluoromethyl)biphenyl-4-ylipentanoic acid (Compound No. 80),
(25,3R)-5-(3',4'-difluorobipheny1-4-y1)-2-12-(5-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-
yflethyl]-3-hydroxypentanoic acid (Compound No. 81),

(25,3R)-3- hydroxxa%;ﬂ;@(mgmmxg L2 hguaayissncRMbl)-yiethyllala-lamethy -

1H- pyrazol- - Ig;upen pentan aC|d nd No. 90),
(25,3R)-3- I"K/EQILQ > %‘2 aCI “OX0- 1P§2§ benzotriazin-3(4H)-yflethyl]-5-14-(1-methyl1H-pyrazol-

4- yflphenyllpentaqgg%@glgi @9% r’§|94 9}1))3 hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
(28,3R)-2-12-(7-chloro-4-ox0-1,2 3 en zotrlazm (4H) yeethy1]-5-(3",4"-difluorobipheny1-4-

y1)-3- hydr&%@ﬂl‘é‘ﬁ‘&%%%?&%&?ﬁ%ﬂﬂ&ﬁ
(28,3R)-2-12-(7- C@%V%‘?fg) 511?L1§r33$'8§8t[ '%"Beﬁ%ﬁwﬂ%EQM’M;&X%‘)ﬂyﬁr&y 5-[4-(1-methyl-

methoxybipheny1-4-yl)pentanoic acid &ﬂ
(28,3R)-2- 1@@%%@%}?&&@@5@&2@&. W@wﬁwﬂ #hy1]-5-(4'-fluorobipheny1-4-y1)-3-

hydroxypentan0| | m

oo 212 7 #é% p‘;@ﬁig b ??%gﬁah R R
methylpyridin-BX#Hs| Pﬁﬁ@%d' poa e

(28,3R) (2. -<ilorghipnonylsd 2 A (L 0t NI SRURY 24 R

-hydroxypentan0|c aci
(28,3R)-2- 1@(@@@[&1@&)@@@%@@%@92@&@2}%)\Tyﬂb]th)yl] 3-hydroxy-5-14-(1-methyl1H-pyrazol-4-
yflphenylipentanoic acid gcc):om ound

(28,3R)-2-12-(5-cMSr %5 Cﬁﬂgr?)ér?i‘&rléf RosHs RS A B R s (e R AT M pyrazol-4-
yflphenyl|péM@mmmh€1d)¢@6Wﬂﬂxmmdd}¢@cggﬁomp0(@8 BdR)42)12-(1 ,3-dioxo-1,3-dihydro-2H-is
oindo1-2-yflethy 1363é1¥droxy -5-(4'- isopropylbiphenyl-4-yepentanoic acid (Compound No 100),

(28,3R)-5-(3"-chlof*# lurokbbiphdify 4 dyayoo fo3 enzei i P Sl dipare v et 2-4-(1-
yflethyl]-3-hyetgxypepiandid-abit{ytpepaucid M. ([0hhound No. 113),
(2S,3R)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 114),
(2S,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(7-methyl-4-ox0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 115),
(2S,3R)-5-(4'-fluorobiphenyl-4-yl1)-3-hydroxy-2-[2-(7-methyl-4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 116),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(7-methyl-4-ox0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 117),
(2S,3R)-3-hydroxy-2-[2-(7-methyl-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-(6-
methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 118),
(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-3-hydroxy-2-[2-(7-methyl-4-0x0-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 119),
(25,3R)-5-(3'-fluoro-4"-methylbiphenyl-4-yl)-3-hydroxy-2-[2-(7-methyl-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 124),



138 (28,3R)-5-(4'-butylbipheny1-4-y1)-3-hydroxy-2-12-(4-0x0-1,2,3-benzotriazin-3(4H)-
yflethylipentanoic acid (Compound No. 102),
(28,3R)-5-(2'-fluorobiphenyl1-4-y1)-3-hydroxy-2-12-(4-oxo-1,2,3-benzo azin-3(4H)- yflethylipentanoic
acid (Compound No. 103), (28,3R)-2-12-(5-fluoro-4-oxo-1,2,3-benzotr
azin-3(4H)-yflethyl]-3-hydroxy-5-14-(1-methyl1H-pyrazol-4-yl)phenylipentanoic acid (Compound No.
104), (28,3R)-3-hydroxy-2-12-(8-methyl-4-oxo-1,,2,3-benzotr
azin-3(4H)-yeethy1]-5-14-(1-methyl1H-pyrazol-4-yflphenylipentanoic acid (Compound No. 105),
(28,3R)-2-12-(7-chloro-4-ox0-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-14-(1-methyl1H-pyrazol-4-
yflphenylipentanoic acid (Compound No. 111),
(28,3R)-2-12-(8-chloro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-14-(1-methyl1H-pyrazol-4-
(25.3%) 2426 7ot Ao 1 5.5 pemead o e ey 2
,3R)-2-12-(6,7-difluoro-4-oxo0-1,2,3-benzatrigzin- -yflethyl]-3-hydroxy-5-14-(1-
einyh 1 ST TN B SN S St BB Mo 13)

(28,37)- 3 Tycroxy - FHILGTODIDHCHY Ry D3 I thyl5or 2% benzotriazin-
(trifluoromethoxy)é%%glgﬁﬁgéﬁtg}fggfﬁ ef?ﬁ%ﬁ%g yﬁ%@ﬁ??mw 2138 benzot

(28,3R)-3- 1 AFE: L8 A AR IS HE R TR 2112 07 - methy 1-4-0x0-1,2,3-benzo

azin3(4H)-yflethylj 101G 4C| ~4Y1)-3-fiydroxy-2-[2-(8-methoxy-4-0xo- -benzotriazin-
(28,3R)-5-(4'-f|uor@g%ﬁfﬁz-gﬁgﬁ%ﬁ%%ﬁé@ﬁet’ﬁﬂ-ﬂ(—%xof}i,273‘fbenzlézt’3 benzot
azin3(4H)-yHetpipehiEriaianeisdve drapsortd Ne. 1£36),

(28,3R)-5-(3",4'-di iphenyl-4-y1)-3-hydroxy-2-12-(7-methy1-4-0x0-1,2,3- otriazin3(4H)-yfleth
ylipentanoic acid %ﬁglgggo%%é?%&%%]}-)r’netm(xyb1p¥enyl‘lig-)(1z-%-@{me%hoxy-#(ixb-1B%enzo?'rlazm-

(28,3R)-3-hitdrb:xP ety penipnetnsiid (6RBwrP R NeehZdkriazin-3(4H)-yeethy1]-5-14-(6-

methylpyridin-3-yf lipentanoic acid (Compound No. 118), . . ,

(25,38 5.10-(2 3y e SRR S sy 210 e 4501.2,3-benzom
azin-3(4H)-yediyiipentaholiratidqC aerridéiontaied Negh3s),
(28,3R)-5-(3'-fluorg-4'-methylbipheny1-4-y1)-3-hydroxy-2-12-(7-methy1-4-0x0-1,2,3-
benzotriazin-3(4H§2§eﬂ’§ﬂﬁ§ﬂfgé%l’[%rﬁb%‘%eéﬁlt’@gl’:ﬁﬁ]éﬁﬁ "R oyorqAgo-1,2,3-benzotriazin-3(4H)-

ylethyl]-3-hydroxypentanoic acid (Compound No. 136),
(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 137),
(2S,3R)-2-[2-(5-fluoro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methylbiphenyl-4-yl)pentanoic acid (Compound No. 138),
(2S,3R)-5-(4'-chlorobiphenyl-4-y1)-2-[2-(5-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 139),
(25,35)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 143),
(2S,3R)-2-[2-(6,7-difluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-(3'-fluoro-4'-
methylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 144),
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-2-[2-(6,7-difluoro-4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 145),
(25,3R)-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-3-hydroxy-2-[2-(8-methoxy-4-ox0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 146),
(2S,3R)-5-[4-(2,3-dihydro-1,4-benzodioxin-6-yl)phenyl]-3-hydroxy-2-[2-(8-methoxy-4-oxo-
1,2,3-benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 147),



(28,3R)-3-hydroxy-5-[4-(1-isobuty1-1H-pyrazol-4-yl)pheny1]-2-12-(7-methy1-4-ox0-1,2,3-
benzotriazin-3(4H)-yeethylipentanoic acid (Compound No. 125),
(28,3R)-5-(4'-fluorobipheny1-4-y1)-3-hydroxy-2-12-(8-methoxy-4-oxo-1,2,3-benzo
azin3(4H)-yflethylipentanoic acid (Compound No. 127),
(28,3R)-5-(3',4'-difluorobipheny1-4-y1)-3-hydroxy-2-12-(8-methoxy-4-o0xo-1,2,3-benzo
azin3(4H)-yflethylipentanoic acid (Compound No. 11?
(28,3R)-3-hydroxy-5-(4'-methoxybipheny1-4-y1)-2-12-(8-methoxy-4-ox0-1,2,3-benzotriazin3(4H)-yfleth
ylipentanoic acid (Compound No. 129), (28,3R)-3-hydroxy-2-12-(8-methoxy-4-oxo0-1,2,3-benzotriaz
n-3(4H)-yflethyl]-5-(4'- methylbipheny1-4-yl)pentanoic acid (Compound No. 135),
(28,3R)-5-(3'-fluoro-4'-methylbipheny1-4-y1)-2-12-(5-fluoro-4-oxo-1,2,3-benzo azin-3(4H)-
{é'gtgg)] g Eydroéxg%@ﬁ}m[f éﬁiﬁillég%miaﬂuml}}lﬁe@g%%droxyrzl [%] (g ohxodl 2,3- bgn(zzmazin-s(m)-
ifluoro-4-o zqtriazin- -yeethy ydroxy- -
meinylbipn eI AT BEREH Ol i Qg N oAD No. 137)

(28,3R)-2-12-(5-l @If‘) 9&96&!&&?@%%@&9 ﬁfoﬁd)r}éf@wﬁo&&)ﬁq%%M)@i%thyl] 5
methylblphen%lfl‘l -4-y IFentanmc acid (Compoun

(28,3R)-5-(41EHRSPBY Bh‘é%&}‘iewkdy‘éﬁiféat‘%‘?|ﬁfdf‘d%‘B%u%dé‘I% bé&Hzotriazin-3(4H)-yflethyl]-3-

hydroxypentanoic §§I§jR %qw&}g ng & 7%%0)@ 4-0x0- 1 2 ,3-benzotriazin-3(4H)-yl)eth 1] 5-[4'-
(25,35)-3-h droxy -5-[4-(6- methoxyp r|d in-3- yflpheny -12-(4-ox0-1,2,3- enzo

azin3(4H)- fFéfﬂH&}‘lPﬁ%?ﬁ‘i‘é ‘a@a&'h“(@l B Rib(Gogagound No. 150),

(28,3R)-2-12-(6,7- otriazin 3(4 eeth luar \
methylbipheny1- 4(9%@{2 ﬁch ﬁita mc%ma (ECompoun%pﬁo Xf%‘ﬂ 3((§ ?hyl] >
(28,3R)-5- (meém@rﬁmﬂémﬁm?m@am Q@maﬁﬂnfbm 4-9%0-1,2,3- benzo azin-3(4H)-
yflethyl]-3-hydroxypen cid (Compaound N ),

(25,30 5 (0Tl s e SRR L S R -t 2 e s S gzt
benzotrlaz|ﬁ(§dAﬂW@éWiﬂ@ﬂ&ﬁ@l&amw(@®hﬁpdéM No. 146), 140

(2S,3R)-5-[4-(6-chloropyridin- 3 yI)pheny h%/droxy -2-[2- £4 0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic g& l%é: iphenyl-4-yl)-2-[2-(7-methoxy-4-oxo-1,2,3-benzotriazin-

(2S,3R)-3- W@ﬁﬁx&)@%ﬂ}ﬁ@amh@w @E(mpemnz BebéfiPotriazin- 3(4H) yflethyl]-544'-
(trlfluoromethyl)blph A%I 4@4]pentan0|c acid (Compound No. 149

(2S,3R)-3-hydroxy2d etHesbibeRd-A; éﬁéﬁ?&r%&%{%(ml}méw 1g43rbenzotriazin-
(trifluoromettitbyphdpypehiytipe atah@iengeich(Gamipound No. 150),

(2S,3R)-3-hydroxy-2-[2-(7-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-(6-

methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 160),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(7-methoxy-4-ox0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 161),
(2S,3R)-3-hydroxy-2-[2-(6-methoxy-4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 162),
(2S,3R)-5-(4'-fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(5-methyl-4-ox0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 166),
(2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-4-0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No. 167),
(25,3R)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(5-methyl-4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 168),
(2S,3R)-3-hydroxy-5-(4"-methylbiphenyl-4-yl)-2-[2-(5-methyl-4-ox0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 169),



(2S,3R)-3-hydroxy-242-(6-methoxy-4-0xo0-1,2,3-benzotriazin-3(4H)-yflethyl]-5-(4'-
methylbipheny1-4-yl)pentanoic acid (Compound No. 151),
(2S,3R)-3-hydroxy-5-(4'-methoxybipheny1-4-y1)-242-(6-methoxy-4-o0xo0-1,2,3-benzo
azin3(4H)-yflethyl]pentanoic acid (Compound No. 152),
(2S,3R)-3-hydroxy-5-(4'-methoxybipheny1-4-y1)-242-(7-methoxy-4-oxo-1,2,3-benzo
riazin3(4H)-yflethyllpentanoic acid (Compound No. 4518),
(2S,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-242-(6-methoxy-4-oxo-1,2,3-benzo
azin3(4H)-yflethyl]pentanoic acid (Compound No. 159),
(2S,3R)-3-hydroxy-242-(7-methoxy-4-oxo-1,2,3-benzotriaz n-3(4H)-yeethy1]-544-(6-
methoxypyridin-3-yflphenylMentanoic acid (Compound No. 160),
(2S,3R)-5-(3',4'-difhorRiinhenmbrdsphlrhgnoxys s (B-methax-050:4,2, 3RanAakin-

?ZZISng(F?)H?z %Q%H:%ﬁy%é nOItgn%Cngy-%gx r%%,g(%é];]z%)t,riaz n-3(4H)-yeethy1]-544-(6-

methoxypyridin-3- fépj}grgy M% & ( Abthoxy-d- 1.2.3-b t
(2S,3R)-5-(4' fluo%blphenyl 4-y1) gﬁ %%xg (o met(EZ s oL 5 B benzotmema (i) yflethylpe

ntanoic aci 6@6 rl\]aeﬁtan(}%%ﬁld (Compound No
(2S,3R)-3-hydro *}zé“ﬁ{ qﬂmé{&wgu}n PRSI S 2 ? RSB 9% Ro3r-benzotriazin-

benzotnazm yeethyl]pentanoic acid Compoun

(2S,3R)-3-hY )-‘?3 ¥ Pﬁ?&*%&%ﬁ)@ﬁ%%%)) 211%):(5 methyl -4-0x0-1,2,3-benzotriazin3(4H)-yflethyl
Jpentanoic acid (C

D 3R) 5 ycon) e e D596 e S sy 514
azin3(4H)-¢fre@hwm@ﬁaP@awl(@ﬂﬂﬁﬁaw Riad (eoypoyad No. 173),

(28,3R)-5-(4'-chlor 3-hydroxy-2-12- thy1l-4-0x0 ben otrigzin3(4H)-yflethylip
entanoic acid (Coégcllﬁ{}]é]hl 11%8) é{](lj 1% %eny Sﬁ)ryﬁ r&loxy 2- é (él'me%oxy oxo?lag-

(28,3R)-5-(hetratsresiph ey Ye thwilJrgnkapdiosgdd Gompeumiiivo kA% -ox0- 1, 2,3-benzotriazin3(4H)-yeethyli
pentanoic acid (Compound No. 17 o

(28,3R)-5-(3' 4-dlifftorBHASH YA ;Zﬁi%t?ﬁt}b‘i’&%ﬁ:%‘ﬁa%éﬂ?&fﬂ%&?ﬁl‘k}éﬁﬁlﬁ%‘%ﬁ%‘“'
azin3(4H)-yfigthypetnahpipzod] fSompoand (Jompa@y No. 179),
(28,3R)-3-hydroxy-2-12-(6-methoxy-4-oxo0-1,2,3-benzotriazin- 3 4H)§/ﬂeth yl]-5-14'-

(trifluoromethoxy) FRBY L4 IR RaHE S RbBM b tIHG N 217 3§ methoxy-4-0xo-1.2.3-
(28,3R)-5-(Befhaoio=d-arethyleiphigpeylabiy byidQpdima?Nb21 Bmethoxy-4-oxo-1,2,3-

benzotriazin-3(4H)-yeethylipentanoic acid (Compound No. 174),
(2S,3R)-2-[2-(6-fluoro-4-oxo0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 181),
(2S,3R)-5-(4'-chlorobiphenyl-4-y1)-2-[2-(6-fluoro-4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 182),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-2-[2-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 183),
(2S,3R)-2-[2-(6-fluoro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-(4'-
methoxybiphenyl-4-yl)pentanoic acid (Compound No. 184),
(2S,3R)-3-hydroxy-5-[4-(2-methoxypyrimidin-5-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid (Compound No. 185),
(2S,3R)-3-hydroxy-2-[2-(6-methoxy-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4-(2-
methoxypyrimidin-5-yl)phenyl]pentanoic acid (Compound No. 194),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(2-
methoxypyrimidin-5-yl)phenyl]pentanoic acid (Compound No. 195),



(28,3R)-3-hydroxy-2-12-(6-methoxy-4-oxo-1,2,3-benzotriazin-3(4H)-yeethy1]-5-14-(6-
methylpyridin-3-yflphenylipentanoic acid (Compound No. 179),
(28,3R)-5-[4-(2-chloropyridin-3-yepheny1]-3-hydroxy-2-12-(6-methoxy-4-oxo-1,2,3-
benzotriazin-3(4H)-yeethylipentanoic acid (Compound No. 180),
(28,3R)-2-12-(6-fluoro-4-oxo-1,2,3-benzotriazin-3(4H)-yflethyl]-3-hydroxy-5-14-(6-
methoxypyridin-3-yflphenylipentanoic acid (Compmgq No. 181), (28,3
R)-5-(4'-chlorobipheny1-4-y1)-2-12-(6-fluoro-4-oxo-1,2,3 -benzo azin-3 (41-1)-y Dethy1]-3-
hydroxypentanoic acid (Compound No. 182),
(28,3R)-5-(3',4'-difluorobipheny1-4-y1)-2-12-(6-fluoro-4-oxo-1,2,3-benzo azin-3(4H)-
yflethyl]-3-hydroxypentanoic acid (Compound No. 183),
(28ﬁR)-i—_12-(6-11@%,9'R%M?dﬂogy%‘@ﬁ(@cﬁmﬁ&ipﬁ%ﬂlﬂ)syl}iggﬂéﬂhﬁﬁy@i{@&&(éﬁﬂuoromethyl)-
methoxybiphenyl-4-yl)pen cac ompaun : :
(05,370 2. Dy rEg YA TGSy AT B R4 204 88b.1 2 3-benzo
azin3(4H)-yflethyli nQj id (Gamp 189). 2-12(1- in- i
(25:3R) 3 hyrom 3L B e hsn e
methoxypyﬁ%ﬁﬁﬁ@-‘%}%‘ﬁ’ﬁ%ﬁ%}ﬂég?ﬁ?i’ﬂB'i‘é T<3\1I(‘3'r01?E?ompound No. 194),
(25,3R)-2-[2-(1,3-gigxerly 3:gihydrorzhisaindal-2-yflethvl]-3-hydroxy 514535 6-dioxo.3.6.
?'i éﬂjj‘}%}Q]:I[MQ L [2'(% %%lﬂ&l%?ﬁéﬂ?@ﬁgﬁ%ﬁ%’@’i%%éh@ 2,6-diox0-3,6

methoxypyritnidin-5-yephenylipentanoic acid (Compoun

(25,3R)-3-HBYSspsipdie-HrdthsRsByHerREs e prie Hyaeeups Na- §Y-7- (trifluoromethyl)-

1,2,3-b triazin- =vii | t i i i L
aary 8y R R R R B s omappominge

acid (Comodmhgpqu)_e]lgg?ic acid (Compound No. 201),

(25,3R)-3-hydroxy-5-[4-(6-metho ridin-3-yepheny1]-2-12-(3- 1-2,6-t -3,6-
dihyd ropyritnidin-fél_—gl%-)ﬁfgh %fbé‘%?gh%%ﬁa%%%é%%?&%ﬁ-mé?t%@ymy-9— G-
(.?)5,sR)-%-1@%@9%?@5@9;82%@%?3@3}@&2@6?;@/@QWSI!FB‘-NW?@%-5-14-(6-methoxypyridin-3-
yl)phenylipentanoic acid (Compound No. . _
(25,3R)-2-12-(2,4-@?0%@-‘%13%{%’%‘3F{%%Ei’ﬂl%?t‘ﬁ%l-%Qtﬁi)fT%“?ﬂbgfr[&@z%flﬁ{T’éfhyl'2’5'
methoxypyddixe@idypheinyipdithyitiensoid ( @ohiPoupchiNGY 222},

(25,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)pheny1]-2-[2-(3,4,4-tritnethyl-2,5- d
oxoitnidazolidin-1{yfiefhpdrtieioic demre E‘Sﬂ%‘&l ligg3),3-dihydro-2H-isoindol-2-yl)ethyl]-3-

(28,3R)-5-(4ychkgpenBaftuosap i€ oyipycddlRe( 2(BIdioxo-1,3-dihydro-2H-isoindol-2-yflethyl]-3-
hydroxypentanoic acid (Compound No. 204),
(2R,3S)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-methylbiphenyl-
4-y1)-3-hydroxypentanoic acid (Compound No. 205),
(2R,3S)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-fluorobiphenyl-4-yl1)-3-
hydroxypentanoic acid (Compound No. 206),
(2R,35)-5-(3',4'-difluorobiphenyl-4-y1)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 207),
(25,35)-3-hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 208),
(2S,3R)-3-hydroxy-5-[4-(5-methylpyridin-2-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 209),
(2S,3R)-5-[4-(6-fluoropyridin-3-yl)phenyl]-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 210),
(2S,3R)-2-[2-(5-fluoro-4-o0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 211),



(2R,38)-2-12-(1 ,3-dioxo-1,3-dihydro-2H-isoindo1-2-yflethyl]-5-(3'-fluoro-4'-methylbipheny1-
4-y1)-3-hydroxypentanoic acid (Compound No. 205),
(2R,35)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yflethyl]-5-(4'-fluorobipheny1-4-y1)-3-
hydroxypentanoic acid (Compound No. 206),
(2R,35)-5-(3',4'-difluorobipheny1-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yflethyl]-3-
hydroxypentanoic acid (Compound No. 207),
(25,35)-3-hydroxy-5-(4'-methoxybipheny1-4-y1)-2-[§-(34-ox0-1,2,3-benzotriazin-3(4H)-
yhethyl]pentanoic acid (Compound No. 208),
(25,3R)-3-hydroxy-5-[4-(5-methylpyridin-2-yl)pheny1]-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 209),

(25,3R)-5 4 (6-uosonyiiar-diaherudd: }hy@rw&@:@.@méa@,&m@ma%%m

yl)ethyl]pe |c aC|d Compound
(28,3R)-2- % o- -%I%tplcf%’db’\é 120 ﬂanzc}n %(Zlm tyflethyl]-3-hydroxy-5-14'-

(trifluoromethyl)binhgAx].<4 'kl%%ai‘% (empopnd; a3 12,3 3(4H
(28,3R)-5-(4- Ch|032blphtn§%_‘ 4-y1)-3-h tﬁ}r%%—% (%Hme%i%} o)go 1,2,3- benezncf'?rtlgézllrlll3(4H; -yflethylip

entanoic acitTE:BH B‘E}H?{H’ﬂ%ﬂ%%mpound No. 2
(25,3R)-5-(3"fluor &ﬁﬁ%@y&?&?‘%’}gﬂoﬁoﬂ& IR A P8R RrgRzotnazin-3(4H)-

yl)methylipentanoic acid (Compoun

(25,3R)-3- H%ﬂa&w%ﬂa%wb@ﬂa%wiazﬁﬁdé@my3}}5\41@91% %.14'-

trifl thyl)b yli d dN

Ez”s,%%rﬁ?.?zg dﬁ’e e';ﬁ’;:éga%%‘i ; g&@gﬁﬁ%ﬁwﬁﬁ%’zgéﬁg P T
l)methylip&ntast %Fdn&ffd}ﬂ PIEAPRIBI216

)(/(ng,esR))/-ISp-(4'-fluo Q %57 Y‘?' té} X r\{qrgy %L@g 0X0 21 %43-be{15% %zin-S(;lHr)- %Q?_[nethylipentanoic

acid (Compound I\% )g %1 uor 1phe droxy- -oxo0-1,2,3-benzotriazin-3¢4A)-

(25,3R)-5- (Sl)ﬁ@mmnm@tﬁmyﬁﬁmww)l@hydroxy 2-1(4-o0x0-1,2,3-benzotriazin-3(4H)-
yl)methylipentanoic acid éCompound

(25,3R)-3-hydroxy35: %élh?f%‘bﬁ?ﬁﬁf&%%%ﬂiﬁ%ﬁ?ﬂ By e X S retidSHAAT I N omethyli
pentanoic adid@ohpoenddieid2Cepound No. 218),

(25,3R)-3-hydroxy-5-[4-(6- methox p |d|n 3-yephenyl]-2-1(4-o0xo0-1,2,3-benzo azin-3(4H)-
yI)methyhpentanof@ ypyrlmldm 5-yl)phenyl]-2- [(4 -0x0-1,2,3-benzotriazin-

(25,3R)-3- r@(dmw)ﬁﬁnymatwunmmwmqmﬁm(maxo 1,2,3-benzot am-3(4H)- yflmethylipentanoic

acid(Compound No. 221),
(2S,3R)-3-hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-

yl)methyl]pentanoic acid(Compound No. 220),
(2S,3R)-3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[ (4-0x0-1,2,3-benzotriazin-3(4H)-
yl)methyl]pentanoic acid(Compound No. 221),
(25,3R)-3-hydroxy-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-yl)methyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 222),
(2S,3R)-3-hydroxy-5-[4-(6-methylpyridin-3-yl)phenyl]-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)methyl]pentanoic acid(Compound No. 223),
(2S,3R)-5-(4'-chlorobiphenyl-4-yl)-3-hydroxy-2-[(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)methyl]pentanoic acid (Compound No. 224),
(2S,3R)-5-(3',4'-difluorobiphenyl-4-yl)-3-hydroxy-2-[ (4-0x0-1,2,3-benzotriazin-3(4H)-
yl)methyl]pentanoic acid (Compound No. 225),
(2S,3R)-3-hydroxy-5-[4-(6-hydroxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl]pentanoic acid(Compound No. 226),



(25,3R)-3-hydroxy-2-1(4-oxo0-1,2,3-benzotriazin-3(4H)-yl)methyl]-5-14'- in
fluoromethoxy)bipheny1-4-ylipentanoic acid (Compound No. 222),
(25,3R)-3-hydroxy-5-[4-(6-methylpyridin-3-yflpheny1]-2-1(4-o0x0-1,2,3-benzotriazin-3(4H)-
yOmethylipentanoic acid(Compound No. 223),
(25,3R)-5-(4'-chlorobipheny1-4-y1)-3-hydroxy-2-[(4-0x0-1,2,3-benzo azin-3(4H)- yl)methylipentanoic
acid (Compound No. 224), (25,3R)-5-(3',4'-difIuci);%bipheny1-4-yl)-3-hydroxy-2-[(4-oxo-1,2,3-benzo
azin-3(4H)- yl)methylipentanoic acid (Compound No. 225),
(25,3R)-3-hydroxy-5-[4-(6-hydroxypyridin-3-yl)pheny1]-2-12-(4-oxo-1,2,3-benzo
azin3(4H)-yflethylipentanoic acid(Compound No. 226), 144
(25,3R)-3-hydroxy-5-(4'-methylbipheny1-4-y1)-2- {2-14-oxo-7-(trifluoromethyl)-1,2,3-
e Al IR BaRe 0 A BRI o ety 123

,3R)-2-12-(2,4-di0x0-1,4-d| oquinazolin- -ye -3-hydroxy-5-14-(6-

pant e ARG BT

methoxypyndin-a- iC aci
(25’3R)'Z'12'(8'C@@fﬁﬁzﬁ?%@d%%@ﬂl%ﬂggr%éﬁﬂwfé/fi?igggﬂ%@yﬁ@ﬁyaﬁﬁﬁ5(@[-(6-

methoxypyridin-3-yflphenylipentanoic acid(Compound No.
(25,3R)-5-(2198%@6*519@%&929%99591&29&,%18@981@?4%,%&#%@ n-3 (4H)-y Dethy1]-3-

hydroxypentanoic agich(Gampound No, 231). 8,4 alelo]l} C TeTo I i9_1 which is selected :
(28,3R)-3-hydroxy(-§§3% gﬁgg%lgﬁgﬁzgzlfﬁgﬁﬁh&%ﬁ 3 f]%tqgr?%n% p&%%r%oﬂﬁéqgccid (Compound

eth
No. 82), mespemyralinsylpheylipzatesaisigifG ompqued f3§1yflethyl]-3-hydroxy-5-pheny|pentanoic
acid (Compound R 245} -2-12- -digx0-1,3-dih -2H-isoindq1-2-yflet
o o [ oA R A s AR MR
(2,5,3R)-5-rdertvpeiiphetiyd | 2uperrdNgicRd)1, 3-dihydro-2H-isoindol-2-yflethyl]-3- hydroxypentanoic
acid (Comppund 0.85[), d di laim 1. which is sel _
SRS 19 SEO G SIS SIS - 12-fluoro-5-(6-

(25,3R)-2-[2-(1,3-diox0*
QMHS/QEWQQ&%@%@@Q!9@&190({%9@-@%@1% T](-)§=ﬁheny1pentanoic acid

methoxypyridin-B-&fém?
(2,5,3R)-5-(4'-chloro uorobipheny1-3-y1)-2-12-(1,3-dioxo-1,3-d|?1y ro-2H soindo1-2-

24l
yflethyl]-3-HYAPB3IEMArYI¢ acid (Compound No. 71),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-phenylpentanoic
acid (Compound No. 83 ),
(2S,3R)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-
[4(trifluoromethyl)phenyl]pentanoic acid (Compound No. 84 ),
(2S,3R)-5-(4-tert-butylphenyl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No.85 ),
(2S,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[2-fluoro-5-(6-
methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 70),
(2S,3R)-5-(4'-chloro-4-fluorobiphenyl-3-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 71),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[ 6-fluoro-4'-
(trifluoromethyl)biphenyl-3-yl]-3-hydroxypentanoic acid (Compound No. 72),
(2S,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[4-fluoro-3-(6-
methoxypyridin-3-yl)phenyl]-3-hydroxypentanoic acid (Compound No. 73),
(2S,3R)-5-(4'-chloro-6-fluorobiphenyl-3-yl)-2-[2-(1,3-dioxo0-1,3-dihydro-2H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 74),



(25,3R)-2-[2-(1,3-diox0-1,3-dihydro-2H-isoindol-2-yflethyl]-5-[6-fluoro-4'-
(trifluoromethyl)bipheny1-3-y1]-3-hydroxypentanoic acid (Compound No. 72),
(25,3R)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yflethyl]-5-[4-fluoro-3-(6-
methoxypyridin-3-yflphenyl]-3-hydroxypentanoic acid (Compound No. 73),
(2,5,3R)-5-(4'-chloro-6-fluorobiphenyl1-3-y1)-2-12-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yflethyl]-3-hydroxypentanoic acid (Compound No. 72@ 145
(25,3R)-5-(3',6-difluoro-4'-methoxybipheny1-3-y1)- 43-0,3-dioxo-1,3-dihydro-2H-isoindoI-2-
yBethyl]-3-hydroxypentanoic acid (Compound No. 75),
(25,3R)-3-(acetyloxy)-544-(6-methoxypyridin-3-yl)pheny1]-242-(4-oxo0-1,2,3-benzot
azin3(4H)-yl)ethyl]pentanoic acid (Compound No. 229),

(25,3R)-5-(4chloragimhenyl slis3-hyelsanyithelli®s hycrgxyphenyicarhanyliaminalsity)pentanoic
acid (CompqurLd é\‘b?'}}ﬁ%’ . 9.A harr_’g?(?eutlcal omposition comprising a therapeutically effective

et entanpic ac ompoun . . . ..
amount of & &orﬁ aim 1 an SRPGARR pharmaceutically acceptable carriers, excipients

or diluents. 10. The Bh@_gj@ﬁg%@gﬁ}lﬁp{]@@_ggﬁg;gﬁi,g@[@_%ﬁ%ﬁgﬁm[@jgg’ng,glrzmgnadditional

active ingredients selected from the group consisting of: a.Anti-inflammatory agents, selected from (i)

the nonsterdidaA AR LTEMEBIO XM diclofenac, propionic acids, fenamates,
pyrazolones, salic&g’ﬁlf@gﬁ{&gﬁ%{l&ﬁ_%@%g{%;@g% {ipg_ibitors, CCR-3 antagonists, INOS
|

inhibitors, tryptase and elastase inhibitors, beta-2 integrin antagonists, cell adhesion inhibitors, and
adenosine PYspieRy Ry RbErRIS It et FEL PRI MAiBR®Ys, 5- lipoxygenase inhibitors

and PAF- rgceptor, aptadoniste 1@&}&9&5&%&@5‘&@}%{3' Qﬁ)e%the%!;\éﬁ\%%%@!&ié%?'&‘@J eI
inhibitors; (vi) the cdrticosteroi s alc ometasqng, ancinoni e, .amxélor.netasoneg, eclometasone,
betamethashRBiIBldeddpeaBErIdSBATaR CRldEEAGEPEBIs AL HR cEyRioMethdssAE,; deflazacort,

deprodone,lgexbuﬂ%sqﬁr;lde, diflorasone, dlflug{%%rﬁa ffIl.ﬁucasone,.flunls.ollde, halg(meta one,

. rmaceutical composition m 9 further comprisimng one or more a 1pnal activ
halopredone, hydrocopr sone, yﬁlrocoPtlsone, methylprednisolone, Mometasone, preqonlcar‘baf:e,

prednisolonegirdraskoidpecdiftordhofreinneaintiemel: ulobetasol, rofleponide, OW 215864, KSR 592,
ST-126, dexamethasone and pharmaceutically acceptable salts, solvates thereof; b) Beta-agonists,

selected from the 332-agohi YISO PaSaIBEIHET BRTbHLFY PeRwes 1Evadamttanttetlivbuterol,
terbutaline, bainbuterol, metaprotdrednhae poterolc salindteroixcanrmot@tohcarfdrybtesof Diormoterol,

and their pharmaceutically, aesepsabie sattsRpsoMaispiherers; o asiivperessiva,agents selected
from (i) the ACE inhibitors, enalapril, lisinopril, valsartan, tehnisartan and quinapril, (ii) the angiotensin

|l receptor antagonists aﬁﬁptisfén};f]g%?‘ﬁ%@ BugHa, bk R AR odisrmiih B8 s prosartan,
(1)13-blockers, and (iv) caltidmochariaekbiotkersicadjdmemesiosupbidseivie-addis sdidaas from
cyclosporine, azathiopring ad.methaisieie. @piin lapoaian. CAHC ARIRFIS @ttors; (iv)

other MMP inhibitors; (v) interleukin-I inhibitors; (vi) the corticosteroids

alclometasone, amcinonide, amelometasone, beclometasone, betamethasone,

budesonide, ciclesonide, clobetasol, cloticasone, cyclomethasone, deflazacort,

deprodone, dexbudesonide, diflorasone, difluprednate, fluticasone, flunisolide,

halometasone, halopredone, hydrocortisone, hydrocortisone, methylprednisolone,

mometasone, prednicarbate, prednisolone, rimexolone, tixocortol, triamcinolone,

ulobetasol, rofleponide, GW 215864, KSR 592, ST-126, dexamethasone and

pharmaceutically acceptable salts, solvates thereof;

b) Beta-agonists, selected from the B2-agonists albuterol, salbutamol, biltolterol,
pirbuterol, levosalbutamol, tulobuterol, terbutaline, bambuterol, metaproterenol,
fenoterol, salmeterol, carmoterol, arformoterol, formoterol, and their pharmaceutically

acceptable salts or solvates thereof;

c) antihypertensive agents selected from (i) the ACE inhibitors, enalapril, lisinopril,

valsartan, telmisartan and quinapril, (ii) the angiotensin II receptor antagonists and



e) the antiinfective agents antibiotics, and antivirals. 11. A compound according to claim 1 for use in
the treatment or prophylaxis of an animal or a human suffering from an inflammatory disease or
autoitnmune disorder. 12. A pharmaceutical composition according to claim 9 for use in the treatment
or prophylaxis of an animal or a human suffering from an inflammatory disease or autoitnmune
disorder. 13. A pharmaceutical composition according to claim 10 for use in the treatment or
prophylaxis of an animal or a human suffering from gp inflammatory disease or autoithmune disorder.

agonists losartan, candesartan, irbesartan, valsartan, and eprosartan, (iii) B-blockers,

and (iv) calcium channel blockers;

d) immunosuppressive agents selected from cyclosporine, azathioprine and methotrexate,

anti-inflammatory corticosteroids; and
e) the antiinfective agents antibiotics, and antivirals.

11. A compound according to claim 1 for use in the treatment or prophylaxis of an animal or a

human suffering from an inflammatory disease or autoimmune disorder.

12. A pharmaceutical composition according to claim 9 for use in the treatment or prophylaxis of

an animal or a human suffering from an inflammatory disease or autoimmune disorder.

13. A pharmaceutical composition according to claim 10 for use in the treatment or prophylaxis of

an animal or a human suffering from an inflammatory disease or autoimmune disorder.





