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juridica,

I:] Poderes, si fuere el caso.

Copia del documento de cesion del inventor al solicitante o a su causante.

D Declaraciones

Copia de la solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos)

Traduccion de la solicitud internacional al castellano. (Resumen, descripeion, reivindicaciones,
dibujos)

Copia del examen preliminar internacional efectuado por la Autoridad Internacional de Examen
Preliminar (IPEA).

D Traduccion del examen preliminar internacional efectuado por la IPEA,

[ pe ser el caso, copia del contrato de acceso.

De ser el caso, documento que acredite la licencia o autorizacion de uso de conocimientos
tradicionales de las comunidades indigenas.

[ De ser el caso, certificado de depésito del material biolégico.
[] Arte final 12x12.
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\‘ el mismo titular o su causante, relacionadas parcial o totaimente con la invencion de esta solicitud.

\ De ser el caso, modificaciones efectuadas a la solicitud internacional.
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Docket No. RLL-651

ASSIGNMENT OF RIGHTS, TITLE AND INTEREST IN INVENTION

This is an Assignment of the following rights, title and interest (check all that apply):
_¥__ United States of America rights, title and interest in the mvantwn
.;_/,_ Indian rights, title and interest in the invention ‘
.Y Foreign (non-Indian, non-United States) ﬂghts, title and interest in the

invention

e, United States Patent Application Serial No.

Date of Execution: . Dateof F:hng

. United States Prowsmal Patent Application Serial No.

.. United States Patent No{s). _

Y International (PCT) Patent Applwation Senal No PCT/iB’7006/000349
—.—. Other (specify) ____ g BN

Title of the Invention:

R s g

MATRIX METALLOPROTEINASE INHIBITORS |

Inventors (assignors)

" T Sylvan Heights Sanéwadi, Aundh

| 411007 Pune, Maharashtra, !NDIA
"1 N-323, Vijayrattan Vibar :
1122001 Gurgaon, Haryana, iNIUk

Manoi Kumar KHERA "C-800/10, Krishna Colony .

. oj'@ i‘: KHERA ; 1122001 Gurgaon, Haryana, INDIA:

| Sreedhara Rao VOLETI ' Apartment No. 201, , Mahalakshmi &BHS
: Plot - 2, Sector — 43,

1. e 122001 Gurgaon, Haryana, INDIA
Abhjit RAY T Sector C-1, Flat No. 1408, Vasant Kunj

| 110070 New Delhi, Delhi, INDIA
{Sunanda G/ DASTIDAR | B-138, Sarita Vinar
I 110044 New Delhi, Delhi, INDIA




*

Docket No. RLL-651.

Assignee
Name “Address
Ranbaxy Laboratories ,;..imiwd" | | Gurggon 132001 Haryana, India

the Invention to the above-identified Assignee;

Whereas, we, the above-identified Inventors, have invemed' certain new and
useful improvements in the Invention identified above and described in the above-
identified patent application(s) and/or patent(s) (hereinafier referred to as “Invention”);

And, whereas we desire to. -assign our above-identified rights, title and interest in

Now, this indentuse witnesseth, that for good and valuable consideration, the
receipt of which is hereby acknowledged;

We hereby assign, sell and transfer our above-identified rights, title and interest in
said Invention, said application(s) as identified sbove, including any divisions,
continuations, and continvations-in-part thereof, and in and to any and all Letters Patent
of the United States, and counttries foreign thereto, which may be granted or have
for said Invention, and in and to any and all reissues and. reexaminations thereof] and in
and to any and all priority rights, Convention rights, treaty rights, and other benefits
accruing or to accrue to us with respect o thie filing of applications for patents or sectiring
of patents in the United States and countries foreign thereto, unto said Assignee; -

We hereby covenant that.the rights and property conveyed by this Assrgﬁ ent are
free and clear of any encumbrance, and that we have full right to convey the rights and
property as expressed herein;

And we hereby authorize and request the Commissioner of Patents and Trade-
marks to issue any United States Letters Patent which may issve for said Invéntion, and
any other patent-issuing authority to issue any such Letters Patent which may issue for
said Invention, directly to said Ass:gnee, as assignee of the whole ﬂght title and interest
thereto; .
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And we further agree to sign and execute all necessary and lawful future
documents, including applications for foreign patents, for filing divisions, continuations
and continuations-in-part of said application for patent, andfor, for obtaining ahy reissues
or reexaminations.of any Letters Patent which may be granted: for the.aforesaid Invention,
‘ as the Assignee or its Designee(s) may from time to time vequire and prepare st its own

: expense.

And we further agree, when requested, withiout furthér charge to Assignee but at
its expense, to communicate to Assignee or its representaiives all facts known to us
regarding the aforesaid Invention and improvements, testify in any legal proceeding, sign
all papers, make afl rightful caths or declarations, and generaily perform all acts, which
may be necessary, desirable or convéenient, to aid Assignee in securing, mainiaining and
enforcing patents for the aforesaid inventions and improvements' in the aforesald'
courtries, and for vesting title thereto in Assignee: '

Inventors® Signatures

T

‘Name

| Venkata P. PAL&E

S {Viswajanani Jitendra sm‘ne:mm

Mano; Kumar KHERA

| Sreednara Rao VOLETI

| AbhiR RAY ©

Sunanda 6. DASTIDAR
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(54) Title: 5-PHENYL-PENTANOIC ACID DERIVATIVES AS MATRIX METALLOPROTEINASE INHIBITORS FOR THE
TREATMENT OF ASTHMA AND OTHER DISEASES

Ri 50
m
R3 aH
R2 /;cHz)ﬂ
(57) Abstract: The present invention relates to C ompounds having the structure of Formula I: wherein n is an integer from 1 to
5; R, is optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl, alkoxy, aryloxy, alkeny-
U 1oxy or alkynyloxy; R, is alkenyl, alleynyl, aryl, heterocyclyl, heteroaryl, cycloalkyl, NR4Rs, -NHC(=Y)R4, - NHC(=Y)NRsRy,
-NHC(=0YOR,, -NHSO,R,, C(=Y)NR,R;5, C(=0)OR4 {wherein Y is oxygen or sulphur], ORs, -O(C=0)NRRs, O-acyl, S(O)=Ra4,
) -SO,N{Ry),, cyano, amidino or guanidino [wherein R, is alkyl, alkeny], alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
&\ heteroarylaikyl, heterocyclylalkyl or cycloalkylalkyl and m is an integer 0-2; Rs is hydrogen or Ry; Ry is Ry or -SO:N(Rq), and Rg
c is hydrogen, alkyl, cycloalkyl, aralkyl, heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyll; Rz is hydrogen, fluorine, alkyl, cy-
\p cloalkylalky! or aralkyl; A is OH, ORy, -OC(=0)NR.Rs, O-acyl, NH,, NRRs, -NHC(=Y)R,, -NHC(=Y)NRsR;, - NHC(=0)OR,,
&= _NHSO,R,, and to processes for the synthesis of the same. This invention also relates to pharmacological compositions containing
9 the compounds of the present invention, and methods of treating asthma, theumatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic
arthritis, psoriasis, pulmonary fibrosis puimonary inflammation, acute respiratory distress syndrome, perodontitis, multiple sclerosis,
o gingivitis, atherosclerosis, neointimal proliferation, which leads to restenosis and ischemic heart failure, stroke, renal diseases, tumor
metastasis, and other inflammatory disorders characterized by over-expression and over-activation of an matrix metalloproteinase,
B using the compounds.
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5~Banm—-9mmoxc ACID DERMTWES AS M&'I‘RIIX METALLOPROTEINASE INHIBITORS FOR
THE TREATMENT OF AS‘I‘WA Awp O‘I‘}!ER DISEASES !

The present invention relates to cortain beta hydroxy acxds and to processes for the
synthesis of the same, This fnvention also relates to pharmacologmal compositions
5  containing the compounds of the present mvenﬁon, and methods of treating asthma,
sthenmatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic arfhritis, psoriasis, pulmonaty
fibrosis, puhnonary mﬂammanon, acute respnatury distress syndrome, perodontitis,
mulﬁple sclerosis, gmg:viﬂs aﬁtmscleroms, neomhmal proliferation, which leads to
" restenosis and ischeruic heaxt failure, siroke, renal diseases, tumor metastasis, and other
10 mﬂammatory disorders characterized by over-expression and over-activation of an matrix
metalloproteinase, using the compounds. | ' '

Metallopmtexmses (MMPs) are 4 naturally ocouxrmg superfamily of proteinases

(enzymes) found in most mammals 'I‘he superfamﬂy is composed of at least 26 members
1§ of zinc-containing enzymes produeedby many cell types and sharing structural and

fanctional featnres, Based on structural and fimetional considerations proteinases have

been olassified into different familios and subfsmilies (Hopper, NM, 1994, FEBS) such as.

oollagemses (MMP-1, MMP-13), gelatinases (MMP-2, MMP-9), metalloelastases (MMP-

: 12), the MI‘-I\(CL\&PS (MMP-14, MMP-«IS) and sheddases such ag TNFwonverung enzymes
20 (TACE, ACE).

Metalloproteinases are believed to be important in a plethora of physiological
disease processes that involve remodeling such as embryonic dﬂvelopmex;f, bone
formation and uterine remodeling dmiug menstruation. One major biological function of
MS iato catalyze fhe breakdown of connective ﬁssues or extra~cellular matrix by their

25 abzl:tty to hydtolyze various componems of tissue or m&trix Apart from their role in
degradmg connective tzssue, MMPs are always involved in the activation of zZymogen
(pro) foris of other MMPs thereby inducing MMP actwanon. They are also involved in
biosynthesis of ’INF-alpha which is 1mplicated in many paﬂiologlcal condxﬁons

MMP-12 also,known asmaomphage elastase or metalloelastasq is gxpressed in
30 activated macmph;éges- and has been shown to be secreted from alveolar macrophages

~ CONFIRMATION CO_PY"
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from smokers as well as in foam oells in atherosclerotic lesions. MMP-12 knockout
mouse studies have shown the development of significant emphysema, thus supporﬁng its
role in COPD. MMP-9 (gelatinase B, 92 kDa type IV collagenase) is one member of the
MMP family that is released as a proenzyme and subsequently activated via a protease
cascade in vivo. The concentration of l\M—Q is increased in diseases like asthma,
interstitial pulmonary fibrosis (XPF), adult respiratory distress syndrome (ARDS), and in
chronic obstructive pubmonary disease (COPD). Because of its proteolytic ability, MMP-9
has 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 ofher proteases and cytokines. MMP-9 is
secreted in 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 2 matrix metalloproteinase (TIMP) has
been linked to a pathogenesis of diseases characterized by the breakdown of connective
tissue or extracellular matrix. ‘

Examples of inﬂammatgzy conditions and autoimmume disorders in which the
compounds of the invention have potentially beneficial effects include diseases of the
respiratory tract such as asthma (mcluding‘allergeh-induced asthmatic reactions), cystic
fibrosis, bronchitis (including chronic bronchitis), chronic obstructive pulmonary disease
(COPD), aduli 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., theumatoid arthritis, osteoarthritis, infectious arthritis, psoriasis
arthritis, traumatic arthritis, rubella arthritis, Reiter's syndrome, gouty arthritis and
prosthetic joint failure gout acute synovitis, spondylitis and non-articular inflarsmatory
conditions, .., herniated/ruptured/prolapsed intervertebral disk syndrome, bursitis,
tendonitis, tenosynovitic ﬁbromyalg,ié syndrome and other inflammatory conditions
associated with ligamentous sprain and regional musculoskeletal strain, inflammatory
disorders of tﬁe gastrointestinal tract, e.g., ulcerative colitis, diverticulitis, Crohn's disease,

12
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inflammatory bowel diseases, irritable bowel syndrome and gastritis, multiple sclerosis,
systemio lupus erythematosus sclemdemia, antoimmune exoctinopathy, autoimmune
encephalomyelitis, diabetes, tumor angiogenesis and metastasis, cancer including
carcinorma of the breast, colon, rectum, lung, kidney, ovary, stomach, uterus, pancreas,
Yiver, oral, laryngeal and prostate, melanoma, acute and chronic leukemia, periodontal
disease, neurodegenerative disease Alzheimer's disease, Parkinson's disease, epilepsy,
muscle degeneration, inguinal hernia retinal degeneration, diabetic retinopathy, macular
degeneration, ocular inflammation, bone desorption diseases, osteoporosis, osteopetrosis,
graft vs. host reaction allograft rejections, sepsis, endotoxemia, toxic shock syndrome,
tuberoulosis, usual interstitial and cryptogenic organizing preumonia, bacterial meningitis,
systemic cachexie, cachexia secondary to infection or malignancy, cachexia secondary to
acquired immune deficiency syndrome (AIDS), malaria, leprosy, leishmaniasis, Lyme
disease, glomernlonephritis, glomerulosclerosis, renal fibrosis, liver fibrosis, pancreatitis,
hepatitis, endometriosis, pain, e.g., that associated with inflammation and/or trauma,
inflammatory diseases of the skin, e.g., dermatitis, dermatitis, skin ulcers, psoriasis,
eczema, systentic valvulitis vascular dementia, thrombosis, atherosclerosis, restenosis,
reperfusion injﬁry, plaque calcification, myocarditis, anevrysm, stroke, pulmonary
hypertension, left ventricular remodeling and heart failure. Diseases of principal interest
include COPD and inflammatory diseases of the respiratory tract and joints and vascular
diseases. It will be appreciated by those skilled in the art that reference herein to treatment
extends to prophylaxis as well as the freatment of established conditions.

Tuhibition of the activity of one or more MMPs may be of benefit in these diseases
or conditions, for example, various inflammatory and allergic diseases such as,
inflammation of the joint; inflammation of the GI tract, inflammation of the skin, collagen
remodeling, efc.

Research has been carried out into the identification of inhibitors that are selective
e.g., for a few of the MMP subtypss. An MMP inhibitor of improved selectivity would
avoid potential side effects associated with inhibition of MMPs that are not fnvolved in the
pathogenesis of the disease being treated. Further, use of more selective MMP inhibitors
would require administration of a lower amount of the inhibitor for treatment of disease
than would otherwise be required and, after administration, partitioned i vivo among

[
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multiple MMPs. Still further, the admmxstratwn ofa lower amount of compound would

improve the margin of safetly between the dose of the nmibitox qumed for t’hempenue
activity and the dose of the inhibitor at w‘hich toxicity 1 is observed.

The design and therapeutic applxcatxon of MMP inhibitors has revealed that the

requirernent of a molscule to be an effsctive inhibitor of MMP class of enzymes is a

functional group (g, carboxylic acid, hydroxamw acid ot sulphydryl) capable of
chelating to the active site Zn’" ion (W'hittaker et al,, Chem. Rev., 1999, 99, 2735-76).

WO 04/110974 discloses compounds and their physiologically functional
derivatives as inhibitors of matrix metalloproteinase enzymes, WO 04/113279 discloses
inhibitors of matrix mefalloproteinase. U.S. Patent No. 6,350,885 discloses tricyolic
heteroaromatic compounds and their derivatives as inhibitors of matrix metalloproteinases.

- WO 98/09940 digcloses blphenyl butync acids and their derivatives as inhibitors of matrix

metalloproteinases, J. Med, Chem., 1968, vol. 11(6), 1139-1144 discloses synf.hesis and

_ anti-inflammatory activity of Wblphenyiyl)«?:-hydroxybutyuo acid and related

compounds, WO 96/15096 discloses mbsututed Mswylbutync or S-biarylpentanoic
acids and derivatives as watrix metalloproteinase inhibitors,

The present invention discloses 2 novel class of compounds that are dual MMP-
9712 inhibitors and have desirable activity profiles. The compounds of this invention have
beneficial potency, selectivity and/or pharmacokinetic properties,

In one aspect, there are provided matrix mefalloprotsase inhibitors, which canbe
useful as safe and effective therapeutic of prophylactic agents for the treatment of various
inflammatory and allergic diseases. Alsoprowdedarepmoessesfarsynﬁlesmgsuﬁh
compounds.

In another aspect, pharmaceutical Gompositions confmmng such compounds are
provided together with acceptable carriers, excipients or diluents, which can be useful for
the treatment of inflammatory and autoimroumne diseases. _

The racemates, enantiomers, diastereomers, rotational isomers, N-oxides,
polymorphs, pharmaceutioally acceptable salts and pharmaceutically acoeptable solvates
of these compounds, prodrugs and metabolites having the same typs of activity are also

4
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provided, as well as pharmaceutical compositions comprising the compounds, their
metabolites, racemates, enantiomers, diastersomers, conformational isomers, N-oxides,
ﬁolymorphs, solvates or pharmaceutically acceptable salts thereof, in combination with a
pharmaceutically acceptable carrier and optionally included excipients.

Other aspects will be set forth in the description which follows, and in part will be
apparent from the description or may be leart by the practice of the invention.

In accordance with one aspect, there are provided compounds having the structure
of Formula I!

R1 o

R3 OH
R /(CHz)n

Formulal ~

wherein
n is an integer from 1 1o 3;

R; can be optionally substituted alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyelyl,
heteroaryl, aralkyl, alkoxy, aryloxy, alkenyloxy or alkynyloxy;

Ra can be alkenyl, alkynyl, aryl, heterocyclyl, heteroaryl, cycloalkyl, NR4Rs,
-NHC(=Y)Rs, -NHC(=Y)NRsRy, -NHC(=0)ORs , -NHSQ:R,, C(=Y)NR4Rs, C(=0)ORsg
[wherein Y can be oxygen or sulphur], ORs, -OC(=0)NR4Rs, O-acyl, S(O)mRy4,
-502N(R4)2, cyano, amidino or guanidino [wherein R, can be alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, heterocyelyl, heteroaryl, aralkyl, heteroarylalkyl, heterocyclylalkyl or
cycloalkylalkyl and m is an integer 0-2; Rs can be hydrogen or Ry; Ry canbe Rq or
-S0:N(Ry): and Rg is hydrogen, alkyl, cycloalkyl, aralkyl, heteroarylalicyl,
heterocyclylalkyl or cycloalkylatkyl];

R; can be hydrogen, fiuorine, alkyl, cycloalkylalkyl or aralkyl;

Acanbe OI'I: OR4: -OC(=O)NR.4R5, O"acyls NHZ: NR4R55 "NHC(=Y)R4: )
-NHCEY)NRsRy, -NHCE0)OR,, -NHSO:R,.
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In one embodiment, the invention relates to compounds of general Formula Ta,
R1 Mo
Ra OH
Rz/(CHz)n
Formuia la

wherein

Alcanbe OHv "OC(=:0)N-R4R'55 NHZ: NR4R53 “NHC(=Y)R4¢ "NHC(:Y)NRSRX’
5 -NHC(=0)OR4, -NHSO:R;

1, R1.Ry Rz and R4 can be as defined earlier.

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

R1y a
RS OH
Ra/ (CHI)n
Formula 1b
wherein
10 Rj, can be aryl or heteroaryl;
n, Ry, Rs and A can be as defined earlier.

In another embodiment, the invention relates to compounds of general Formula Ic,

R1 o

R3 OH
RZB/ (CHz)u

Formula le
wherein

15 Ry, can be NR4Rs, -NHC(=Y)Ry, -NHCEY)NRsR;, -NHC(=0)OR4, -NHSO,R,, amidino
or guanidino [wherein Y can be oxygen or sulphur and Ry can be alkyl, alkenyl, alkynyl,

cycloalkyl, aryl, heterocyelyl, heteroaryl, aralkyl, heteroarylalkyl, heterocyclylalky! or
cycloalkylalkyl and m is an integer 0-2; Rs is hydrogen or Rq; Ry and Rs together may

&
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optionally form a heterocyclic ring containing one or more heteroatoms such as O, N or §

~ and Ry is Ry or -SO;N(R4):];

n, Ry, R3 and A can be as defined earlier,

In yet another embodiment, the invention encompasses compounds that include,

for example

5-Biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-ylethyl]pentanoic acid
(Compound No. 1),

5—(4'-tert-Butylbipheny1—4-yl)—2-[2~(1 »3-dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl]-3-
hydroxypentanoic acid (Compound No. 2),

5-(4'-Butylbipheny1-4—y1)—2-[2-(1,3-dioxo-1,3-dihydro—ZH—isoindol-Zuyl)ethyl]-3-
hydroxypentanoic acid (Compound No. 3),

5-(4'-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 4),

2-[2~(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
trifluoromethoxybiphenyl-4-ylpentanoic acid (Compound No, 5),

2-[2-(1,3-Dioxo-1,3-dihydro-2A-isoindol-2-yl)ethyl]-5-(4'ethoxybiphenyl-4-yI)-3-
hydroxypentanoic acid (Compound No. 6),

2-[2-(1,3 -Dioxo—1,3-dihydro—ZH—isoindoI—Z-yl)ethyl];5-(4’-formyfbipheny1—4~yl)~3-
hydroxypentanoic acid (Compound No. 7),

2-[2-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(2',4',6'-
rimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 8),

2-[2-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-propoxybiphenyl-4-
yDpentanoic acid (Compound Ne. 9),

5-(3' 4-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-
hydroxypentanoic acid (Compound No. 10),

e
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2-(2-{[(Benzyloxy)carbonyl]amino}ethyl)-5-biphenyl-4-yl-3-hydroxypentanoicacid
(Compound No. 11).

5-Biphenyl-4-yl-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxypentanoic
acid (Compound No. 12), '

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4"-
formylbiphenyl-4-yl)-3-hydroxypenianoic acid (Compound No. 13),

(ZR,3R + 28,35)-2-[2(1,3-Dioxo-1,3~dihydro-2 H-iscindol-2-yl)ethyl]-5-(4"-
formylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 14),

(2R,3R + 28,38)-2-[2-(1,3 -Dioxo-1,3-dihydro-2 H-isoindol-2~y)ethyl]-3-hydroxy-5-
(2'4',6"trimethoxybiphenyl-4-yl)pentanoic acid (Compound No.15),

(2R,38 + 28,3R)-2-[2-(1,3 -Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-
(2'4',6™-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 16),

(2R3 + 25,3R)-5-(4'-Acetylbiphenyl-4-yl)-2-[2(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 17),

(2R,3R + 28,38)-5-(4'-Acetylbiphenyl-4-y1)-2-[2~(1,3-dioxo-1,3-dilrydro-2H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 18),

(2R,35 + 25,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4"-
propoxybiphenyl-4-y)pentanoic acid (Compound No. 19),

(2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'~
propoxybiphenyl-4-yl)pentanoic acid (Compound No. 20),

(2R,38 + 25,3R)-5-(3 ',4'—Diﬂuorobiphenyl—zlwyl)-z-[2-(1,3~dioxo—-1,3-dihydro—2H~isoindQ1-

" 2-yDethyl]-3-hydroxypentanoic acid (Compound No. 21),

(2R,3R + 285,38)-5-(3" 4"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-
2-ylethyl]-3-hydroxypentanoic acid (Compound No. 22),

&
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2-[2~(1,3-Dioxo~1,3-dihydro-?ﬂ-isoindol—Z-er)ethyl]«B~hydroxy~5 —(4'-rﬁethoxybiphenyl—4-
yl)pentanoic acid (Compound No. 23),

5-(2',3"-Dimethylbiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 24),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[3%-
(trifluoromethyl)biphenyl-4-yljpentanoic acid (Compound No. 25),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-5-(4"-ethylbiphenyl-4-y1)-3-
bydroxypentanoic acid (Compound No. 26),

5-(3',5 ’-DichlorobiphenyM-yl)-zn{z-(1,3-dioxo-1,S-dihydro-ZH-isoindoLZ-yl)ethyl]-3—
hydroxypentanoic acid (Compound No. 27),

5-[4'-Chloro-3'-(trifluoromethyl)biphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 A-isoindol-
2-yDethyl]-3-hydroxypentanoic acid (Compound No. 28),

5-(2',5-Difluorobiphenyl-4-y1)-2-[2~(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-
hydroxypentanoic acid (Corapound No. 29),

2-{2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-[2"
(trifluoromethoxy)biphenyl-4-yljpentanoic acid (Compound No. 30),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
{(methylthio)biphenyl-4~yl}pentanoic acid (Compound No. 31),

2-[2-(1,3-Dioxo-~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-fluoro-3'-methylbiphenyl-4-y1)-
3-hydroxypentanoic acid (Compound No. 32),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(3-isopropylbiphenyl-
4-yl)pentanoic acid (Compound No. 33),

5-(3',4'-Dimethylbiphenyl-4-y1)-2-[2-(1,3-dioxo-~1,3-dihkydro-2 H-isoindol-2-yl)ethyl]}-3-
hydraxypentanoic acid (Compound No. 34),
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5+(2',6-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3~-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 35), '

2-[2~(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yljethyl]-5-(4'-fluorobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 36),

5+(3',5"-Difluorobiphenyl-4-yI)}-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 37),

5-(3-Chloro-4'-fluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No. 38),

5-(3'4"-Dimethoxybiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yTethyl]-3-
hydroxypentanoic acid (Compound No. 39),

5-(3'-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethy1]-3-
hydroxypentanoic acid (Compound No. 40),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-(3"methylbiphenyl-4-
yl)pentanoic acid (Compound No. 41),

5-(2, 3'~D1ﬂuorob1pheny1—4—-yl)-2 -[2-(1,3-dioxo-1 3-d1hydro—2H—1somdol—2~y1)ethyl]—3—
hydroxypentanoic acid (Compound No. 42),

2-[2-(1,3-Dioxo-1,3-dilydro-2H-isoindol-2-ylethyl}-5-(2'-fluoro-3-methoxybiphenyl-4-
yD)-3-hydroxypentanoic acid (Compound No. 43),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-y])ethyl]-5-(3'-fluoro-4'-methylbiphenyl-4-y1)-
3-hydroxypentanoic acid (Compound No. 44),

5-Biphenyl-4-yl-3-hydroxy-2-{2-[(phenylacetyl)amino]ethyl} pentanoic acid (Compound
No. 45),

2-(3-Biphenyl-4-yl-1-hydroxypropyl)-6-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDhexanoic acid (Compound No. 46), '

w
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5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-oxophthalazin-2(1H)-ylethylJpentanoic acid
{Compound No. 47),

5-Biphenyl-4-y1-2-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)propyl]-3-
hydroxypentanoic acid (Compound No. 48),

5-Biphenyl4-yk3-hydroxy-2-[2-(2'-oxospiro[cyclopropane-1,3'-indol]-1'(2'H)-
yDethyl]pentanoic acid (Compound No. 49),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-hydroxybiphenyl-
4-yTypentanoic acid (Compound No. 50),

3-Hydroxy-5-(4'-methoxybiphenyl-4~y1)-2-[2-(3-methyl-2,6-dioxo-3,6~dihydropyrimidin-
1Q2H)-yDethyljpentanoic acid (Compound No. 51),

5-(4'-Chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1(2H)-ylethyl]pentanoic acid (Compound No. 52),

5-(4'-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dikydropyrimidin-
1(2H)-yl)ethyljpentanoic acid (Compound No. 53),

5-[4-(5-Chloro—2~thienyl)phenyl]-2-[2-(1,3-dioxo-1 ,3d&yderH—isoindol—Z-yl)ethyl]—B—
hydroxypentanoic acid (Compound No. 54),

*-[4-Carboxy-6-(1,3-dioxo-1,3-dihydro-2 H-isoindo}-2-y1)-3-hydroxyhexyl]biphenyl-4-
carboxylic acid (Compound No. 55),

2-{2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-[4'-
{methoxycarbonyl)biphenyl-4-yllpentanoic acid (Compound No. 56),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(trifluoromethyl)biphenyl-4-yljpentanoic acid (Compound No. 57),

2-[2~(1,3-Dioxo-1,3~dihydro-2H-isoindol-2-yhethyl]-3-hydroxy-5-[4-(6-methoxypyridin-
3-yDphenyl]pentanoic acid (Compound No. 58),

21



10

® 15

20

IR

WO 2006/090235 PCT/IB2006/000349

12

3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-ylethyl]-5-[4-
(triftuoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 59),

5-(3'4™-Difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-oxo-1,2,3-benzotriazin-3(4H)-
ylethyl]pentanoic acid (Cormpound No. 60);

2-[2~(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3"-fluorobiphenyl-4-yl)-3-
hydroxypentanoic acid (Compound No. 61),

5-[4'-(Benzyloxy)-3'-fluorobiphenyl-4-yl]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 62),

5-[4-(Benzyloxy)biphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 63),

3-Hydroxy-5-(4"-methoxybiphenyl-4-y1)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No. 64),

5-(4'-Chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No. 65),

2-[2—(1,3~Dioxo-1,3~dihydro—2H~isoindol~2-yl)ethyl]-3—hydroxy-S-(4'-methylbiphenyl-4—
yDpentanoic acid (Compound No. 66),

3-Hydxoxy—5-[4—(6~methoxypyndm—3-yl)phenyl]~2—[2—(4-oxo—1,2, 3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No.67), '

3-Hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(5-methyl-1,3-diox0-1,3-dihydro-2 H-isoindol-
2-yl)ethyl]pentanoic acid (Compound No. 68),

5-(4'-Chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-
2-yDethyllpentanoic acid (Compound No. 69),

3-Hydroxy-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4"-
(triftuoromethoxy)biphenyl-4-yllpentanoic acid (Compound No. 70),

22
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5~(4’-Fluorobiphenyl-4-yl)—3~hydxoxy-2~[2—(£}-oxo-1,2,3~benzo1:riazin—3 “4H)-
ylethylIpentanoic acid (Compound No. 71),

3~I—Iydroxy—5—(4'-methy1biphenyl-4~yl)-2—[2-(4-oxo-1,2,3-benzotiazin—3(4H)—
ylethylJpentanoic acid (Compound No, 72),

5~(4'-Cyanobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
ylethyljpentanoic acid (Compound No. 73),

S5-(4"-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-
2-yNethyl}pentancic acid (Compound No. 74),

3-Hydroxy-5 ~[4-(6-methoxypyridin-3-yDphenyl]-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-
2H-isoindol-2-yDethyl]pentanoic acid (Compound No. 75),

5-(4'-Ethylbiphenyl-4-y1)-3-hydroxy-2~[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yhethyl]pentanoic acid (Compound No. 76),

3-Hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3~dihydro-2H-isoindol-2-yl)ethyl]-5-[4'
(txifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 77),

(2R,38 + 25,3R)-2-[2~ 1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyljpentanoic acid (Compound No. 78),

(2R,3R + 25,38)-2-[2-(1,3 ~Dioxo-1,3~dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-~5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 79),

(2R,3R + 28,35)-5-(4'-Chlorobiphenyl-4-yD)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 80),

(2R,38 + 28,3R)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yDethyl] -3~hydroxypentanoic acid (Compound No, 81),

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 82),

AN
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(2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4"-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 83),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-oxo-4-phenyl-4a,8a-dihydrophthalazin-2(1H)-
yDethyl}pentanoic acid (Compound No. 84),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(3-0x0-2,3-dihydro-4 H-1,4-benzoxazin-4-
yDethyl]pentanoic acid (Compound No. 85),

5-Biphenyl-4-yl-2- {2-[(32R,7aS)-1,3-dioxo-1,3,38,4,7,7a-hexahydro-2 H-isoindol-2-
vl]ethyl}-3-hydroxypentanoic acid (Compound No. 86),

5-Biphenyl-4-yl-2-(2-{[(4-fluorophenyl)sulfonyl]lamino} ethyl)-3-hydroxypentanoic acid
{Compound No. 87),

5-Biphenyl-4-yl-2~(2- {[(3-fluorophenyl)acetyljamino} ethyl)-3-hydroxypentanoic acid
(Compound No. 88),

5-Biphenyl-4-yl-2- {2-[(4-fluorobenzoyl)amino]ethyl}-3-hydroxypentanoic acid
(Compound No. 89),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]pentanoic acid (Compound No. 90),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-0x0-1,3-dihydro-2 H-isoindol-2-yl)ethyl Jpentanoic
acid (Compound No. 91). '

5-Biphenyl-4-yl-2-[2-({[(4-fluorophenyl)amino]carbonyl} amino)ethyi]-3-
hydroxypentanoic acid (Compound No, 92),

5-Biphenyl-4-y1-2-[2-(4,4-dimethyl-2,6-dioxopiperidin-1-yl)ethyl]-3-hydroxypentanoic
acid (Compound No. 93),

5-Biphenyl-4-y1-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8-yl)ethyl]-3-hydroxypentanoic acid
(Compound No. 94),

2-(3-Biphenyl-4-yl-1-hydroxypropyl)pent-4-ynoic acid (Compound No. 95),
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5-Biphenyl-4-yl-3-hydroxy-2-[2-(2-ox0-1,3-benzoxazol-3(2H)-yl)ethyl]pentanoic acid
(Compound No. 96),

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. 97),

5- {4—[6-(Dimethylan1ino)pyﬁdin;3~y1]phenyl}~2~[2-(1 ,3~dioxo~1,3-diydro-2 H-isoindol-
2-yDethyl}-3-hydroxypentanoic acid (Compound No. 98),

2-[2-1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-[4-
(methylsulfonylbiphenyl-4-yllpenianoic acid (Compound No. 99),

5-[4'-(Aminocarbonyl)biphenyl-4-y1]-2-[2-(1,3~dioxo-1,3-dilydro-2H-isoindol-2-
yhethyl}]-3-hydroxypentanoic acid (Compound No. 100),

5-{4~(1-Benzyl-1 H-pyrazol-4-yl)phenyl]-2-[2-(1,3-dioxo-1,3~dihydro-2 H-isoindol-2-
yDethyl}-3-hydroxypentanoic acid (Compound No. 101),

5-Biphenyl-4-yl-2- [2—(5,6~dichloro~1 »3-dioxo-1,3-dikydro-2 H-isoindol-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 102),

5-Bipheny)-4-y1-2-[2-(2,4-dioxo-1,4-dihydroquinazolin-3(2 H)-yljethyl]-3-
hydroxypentanoic acid (Compound No. 103),

5-Bipbenyl-4-y1-2-{2-(1,3-dioxo-1,3-dihydro-2H-pyrrolof3,4-clpyridin-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 104),

2-[2-(5-tert-Buiyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'4"
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 105),

(2R .38 + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3 -dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 106),

(2R,38 + 28,3R)-2-[2-(5-tert-Butyl-1,3 -dioxo»l,3-dihydro-ZH—isoindo1-2-y1)ethy1]-3-l
hydroxy-5-[4'-(trifluoromethyl)biphenyl-4-yl Jpentanoic acid (Compound No. 107),
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(2R,3R + 2&35)~2~[2—(5-tm—Buty1-1,3-&030—1,3 -dihydro-2H-isoindol-2-ylethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 108),

(2R,3R + 28,38)-2-[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-
hydroxy-5-[4'-(riflnoromethylbiphenyi-4-yl]pentanoic acid (Compound No. 109),

2-[2-(1,3-Dioxo-1,3~dihydro-2 H-isoindol-2-ylethyl]-5-(3'-fluoro-4'-methoxybiphenyl-4-
yh-3-hydroxypentanoic acid (Compound No. 110),

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6~
methylpyridin-3-yl)phenyljpentanoic acid (Compound No. 111),

(2R,3R + 28,35)-2-[2-(1 ,3-Dioxo—1,3~dIhydro—2H—isoindol—2—yl)ethyl]—3~hydroxy-5-[4—(6-—
methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 112),

(2R 3R + 28,38)-2-[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 F-isotndol-2-yl)ethyl}-3-
hydroxy-5-(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 113), '

(2R,38 + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindo}-2-yl)ethyl]-3-
hydroxy-5-(4"-methylbiphenyl-4-ylpentanoic acid (Compound No. 114),

(2R,3R + 28,38)-2-[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]}-3-
hydroxy-5-(4'-methoxybiphenyl-4-ypentanoic acid (Compound No. 115),

(2R,3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No.116), '

(2R,38 + 28, 3R)-2-[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yethyl]-5-(4"-
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid(Cotnpound No. 117),

(2R,38 + 28,3R)-2-[2-(5-ter+-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-
hydroxy-5-(4-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 118),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yD)ethyl]-3-hydroxy-5-(4-pyrimidin-5-
ylphenyl)pentanoic acid (Compound No. 119),
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5-Biphenyl~4-yl—3-hydroxy-2-¢[2-(7-methyl—4~oxo-1,2,3-benzohiazin—3(4H)—
yDethyl]pentanoic acid (Compound No. 120),

5-Biphenyl-4-y1-2-[2-(5-ters-butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 121),

(2R,35)-5-Biphenyl-4-yl-3-hydroxy-2-[2-(1H-indol-3-yl)ethyl]pentancic acid (Compound
No, 122},

(2R,3R)-5-Biphenyl-4-yl-3-hiydroxy-2-[2-(LH-indol-3-yDethylJpentanoic acid (Compound
No. 123),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1~0x0-1,3~dihydro-2H-isoindol-2-y1) butyl]pentanoic
acid (Compound No. 124),

(2R,38)-5-(4'-Chlorobiphenyl-4-y1)-2-[2~(1,3-dioxo-1 »3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hyydroxypentanoic acid (Compound No.125),

(28,3R)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)ethyl]-
3-hydroxypentanoic acid (Compound No.126),

(2R,3R)-5-(4'-Chiorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No,127),

(28,38)-5~(4'-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No.128),

(2R,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyljpentanoic acid (Compound No. 129),

(28,3R)-2-[2(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl}-3-hydroxy-5-[4-(6-
methoxypyridin-3-yDphenyl]pentanoic acid (Compound No. 130),

(2R,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenylpentanoic acid (Compound No, 131),

2%



WO 2006/090235 PCT/IB2006/000349

10

15

20

25

18

(28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 132),

(2R,38)-3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-ox0-1,2,3-benzotriazin-
3(4H)-ylethyl]pentanoic acid (Compound No.133),

(28,3R)-3-Hydroxy-5-[4-(6-methoxypyridin-3-ylphenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)~y)ethyllpentanoic acid (Compound No.134),

(2R.3R)-3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yDethyl]pentanoic acid (Compound No.135), and

(28,38)-3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-ox0-1,2,3-benzotriazin-
3(4H)-ylethyl]pentanoic acid (Compound No.136).

In another embodiment, the invention encompasses seﬁaraﬁon of the individual
enantiomers or diastereomer pairs or single diastersomers. A person ordinarily skilled in
the art of this invention may optionally choose one or more ways to obtain chirally pure
compounds, The present invention includes separation of a representative set of
compounds either as diastereomeric pairs or single diastereomers by preparative thin layer
chromatography and/or by HPLC, using an achiral or chiral column as required.

In yet another embodiment, the present invention relates to the therapeutically
effective dose of a compound of Formula I in combination with one or more of other
therapeutic agénts used for treating various inflammatory and allergic diseases. Examples
of such therapentic agents include, but are not limited to,

1) anti-inflammatory agents, experimental or commercial () such as
nonsteroidal anti-inflammatory agents piroxicam, diclofenac, propionic acids, fenamates,
pyrazolones, salicylates, PDE-4/p38 MAP Kinase/Cathepsin inhibitors, (i) leukotricnes
LTCA4/LTD4/LTE4/L.TB4- Inhibitors, 5-lipoxygenase inhibitors and PAF- receptor
antagonists, (ii) Cox-2 inhibitors, (iv) MMP inhibitors, and (v) interleukin-I inhibitors;

2) antihypertensive agents, (i) ACE inhibitors, e.g,, enalapril, lisinopril,
valsartan, felmisartan and quinapril, (if) angiotensin Il receptor antagonists and agonists,
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€., Josartan, candesartan, itbesartan, valsartan, and eprosartan, (iii) #-blockers, and @iv)
calcium channel blockers;

3) fmmunosuppressive agents such as cyclosporine, azathioprine and
methotrexate, and anti-inflanmatory corticosteroids.

The following definitions apply to terms as used herein.

The term “alkyl,” unless otherwise specified, refers to a monoradical brénched or
unbranched saturated hydrocarbon chain having from 1 to 20 carbon atoms, ‘This term can
be exemplified by groups such as methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl,
sec-butyl, t-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, n-decyl, tetradecyl, and the like.
Alkyl groups may be substitited further with one or more substituents selected from
alkenyl, alkynyl, alkoxy, cycloalkyl, oycloalkenyl, acyl, acylamino, acyloxy,
alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy,
carboxyalkyl, aryl, heterocyclyl, heteroaryl, arylthio, thiol, alkylthio, aryloxy, nitro,
aminosulfonyl, COOH, aminocarbonylamino, -NHC(=O)Rg, -NRR, -C(=0)NReRq,
-NHC(=O)NRgR,,, ~C(=O)heteroaryl, C(=O)hsterocyclyl, -O-C(~O)NRR, {whereinRs
and Ry are independently selected from alkyl, alkenyl, cycloalkyl, cycloalkenyl, aryl,
atalkyl, heterocyclyl, heteroaryl, heterocyclylaikyl, heteroarylalkyl}, nitro, or -SO;Rg
(wherein R¢ s alkyl, alkenyl, alkynyl, ¢ycloalkyl, aralkyl, aryl, heterocyclyl, heteroaryl,
heteroarylalkyl ot heterocyclylalkyl). Unless otherwise constrained by the definition,
alkyl substitnents may be further substituted by 1-3 substitnents selected from alkyl,
carboxy, -NRRg, -C(=0)NRR, -OC(=0) NRR,, -NHC(=O)NRR, (wherein Ryand R,
are the same as defined earlier), hydroxy, alkoxy, halogen, CF, cyano, and ~SO,Rs,
(whetein Re are the same as defined earlier); or an alkyl group also may be mterrupted by
1-5 atoms of groups independently selected from oxygen, sulfur or -NR,- {wherein R, is
selected from hydrogen, alkyl, cycloalkyl, alkenyl, cycloalkemyl, alkynyl, aryl, acyl,
aralkyl,-C(=0)ORy(wherein Reis the same as defined earlier), SO;Rs (where Rgis as
defined earlier), or -C(=O)NRR, (wherein R¢ and R, are as defined earlier)}. Unless
otherwise constrained by the definition, all substituents may be substituted further by 1-3
substituents selected from alkyl, carboxy, -NRfRg, -C (FO)NR{R, -O-C(=O)NR;R,
(wherein Reand Ry are the same as defined eatlier) hydroxy, alkoxy, halogen, CFs, cyano,
and ~8O;R¢ (where R¢ is same as defined earlier); or an alkyl group as defined above that
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has both substituents as defined above and is also interrupied 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. 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, alkynyl, alkoxy, cycloalkyl,
cycloalkenyl, acyl, acylamino, acyloxy, ~-NHC (=O)Rg, -NRRq, -C(FONRR,,
“NHC(=0)NR{R, -O-C(=O)NRR, (wherein Rrand R, are the same as defined earliet),
alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy,
arylthio, thiol, alkylthio, aryl, aralkyl, aryloxy, heterocyclyl, heteroaryl, heterocyclyl alkyl,
heteroaryl alkyl, aminosulfonyl, aminocarbonylamino, alkoxyamino, niiro, or SOsR,
(wherein Rg are is same as defined earlier). Unless otherwise constrained by the
definition, alkenyl substituents optionally may be substituted further by 1-3 substitnents
selected from alkyl, carboxy, hydroxy, alkoxy, halogen, -CF3, cyano, -NR¢Ry,
-C(=0)NR{R,, -O-C(=O)NRR; (wherein Ryand R, are the same as defined earlier) and
-SO;R¢( where Rg is same as defined earlier).

The term “alkynyl,” unless otherwise specified, refers to a monoradical of an
unsaturated hydrocarbon, having from 2 to 20 cartbon atoms. In the event ﬁlat alkynyl is
attached to a heteroatom, the triple bond cannot be élpha to the heteroatom. Alkynyl
groups may be substituted further with one or more substituents selected from alkyl,
alkenyl, alkoxy, cycloalkyl, cycloalkenyl, acyl, acylamino, acyloxy, alkoxycarbonylamino,
azido, cyano, halogen, hydroxy, oxo, thiocarbonyl, carboxy, arylthio, thiol, alkylthio, aryl,
aralkyl, aryloxy, aminosulfonyl, aminocarbounylamine, nitro, heterocyclyl, heteroaryl,
heterocyelylalkyl, heteroarylalkyl, -NHC(=O)R; -NRR,, -NHC(=O)NRR,,
CEOINRR,, -0-C(=O)NRR, (whersin R and Ry are the same as defined earlier), or
-SO;R; (wherein Ry is as defined earlier). Unless otherwise constrained by the definition,
alkynyl substituents optionally may be substituted further by 1-3 substituents selected
from alkyl, carboxy, carboxyalkyl, hydroxy, alkoxy, halogen, CF3, -NRR,, ~-C(=O)NRR,,
NHC(=0)NR{Rg, -C(FO)NRR, (wherein Ry and R, are the same as defined earlier),
cyano, or —SOsR (where Ry is same as defined earlier).
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The term “aralkyl,” unless otherwise specified, refers to alkyl-aryl linked through
an alkyl portion (whexein alkyl is as defined above) and the alkyl portion contains 1-6
carbon atoms and aryl is as defined below. Examples of aralkyl groups include benzyl,
ethylphenyl and the like.

The term “aryL” unless otherwise specified, refers to carbocyclic aromatic groups,
for example, phenyl, biphenyl or napihyl 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, CFs, cyano, nitro, COOR, (wherein R, is hydrogen,
alkyl, alkenyl, cycloalkyl, aralkyl, heterocyclylalkyl, hsteroaleaﬁcyl), NHCE=O)R;,
“NRRg, -C(=O)NR{R;, -NHC(=O)NRR, -0-C(=O)NR{R, (wherein Reand Ry are the
same ag defined earlier), -SO.Rs (wherein Ry is same as defined earlier), carboxy,
heterocyclyl, heteroaryl, heterocyclylalkyl, heteroary]a]kyl or amino carbontyl amino. The
aryl group optionally may be fused with a cycloalkyl group, wherein the cycloalkyl group
may optionally contain heteroatoms selected from O, N or 8.

The term “aryloxy” denotes the group O-aryl, wherein aryl is as defined above.

The term “heteroaryl,” unless otherwise spesiﬁéd, refers to an aromatic ring
structure containing 5 or 6 ring atoms, or a bicyclic aromatic group having from 8 to 10
ring afoms, with one or more heteroatom(s) independently selected from N, O or §
optionally substituted with 1 to 4 substitucnt(s) selected from halogen (e.g., F, Cl, Br, D),
hydroxy, alkyl, alkenyl, alkynyl, cycloalkyl, acyl, carboxy, aryl, alkoxy, aralkyl, cyano,
nitro, heterocyclyl, heteroaryl, -NR®Ry, CH=NOH, ~(CHp)wC(=O)R; {wherein w is an
integer from 0-4 and R, is hydrogen, hydroxy, ORs NRRg, -NHOR, or -NHOH},
-C(=0)NRR, and -NHC(=O)NRR, , -S0:Rg, -O-C(=O)NRR,, “O-C(=O)Rs, -O-
C(=0)OR¢ (wherein R, Reand R, are as defined earlier, and R,5 is alkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, heteroarylalkyl or heterocyc]ylalkyl) Unless otherwme
constrained by the definition, the substituents are attached to a ting atom, i.e., carbon or
heteroatom in the ring, Examples of heteroaryl groups include oxazolyl, imidazolyl,
pyrrolyl, 1,2,3-iriazolyl, 1,2,4-triazolyl, tetrazolyl, thiazolyl, oxadiazolyl, benzoimidazolyl,
thiadiazolyl, pyridiny], pyridezinyl, pyrimidinyl, pyrazinyl, thienyl, isoxazolyl, triazinyl,
furanyl, benzofuranyl, indolyl, benzothiazolyl, or benzoxazolyl, and the like.
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The term ‘heterocyclyl,” unless otherwise specified, refers to a non-aromatic
monocyelic or bicyclic oycloalkyl group having 5 to 10 atoms wherein 1 to 4 carbon atoms
in a ring are replaced by heteroatoms selected from O, § or N, and optionally are
benzofused or fused heteroaryl having 5-6 ring members and/or optionally are substituted,
wherein the substituents are selecied from halogen (e.g., ¥, Cl, Br, 1), hydroxy, alkyl,
alkenyl, alkynyl, cycloalkyl, acyl, aryl, alkoxy, alkaryl, cyano, nitro, oxo, carboxy,
heterocyclyl, heteroaryl, -O-C(=O)Rj, ~O-C(=0)OR¢, -C(=O)NRR, SO:Rs,
~0-C(=O)NRRq, -NHC(=O)NRsR,, -NR:R, (wherein Rg, Ryand R, ate as defined eartier)
or guanidine. Heterocyclyl can optionally include rings having one or more double bonds.
Unless otherwise constrained by the definition, the substituents are attached to the ring
atom, ie., carbon or heteroatom in the ring. Also, unless otherwise constrained by the
definition, the heterocyclyl ring optionally may contain one or more olefinic bond(s). -
Examples of beterocyclyl groups include oxazolidinyl, tetrahydrofuranyl, dihydrofuranyl,
dihydropyridinyl, dibydroisoxazolyl, dihydrobenzofuryl, azabicyclohexyl, dihydroindolyl,
pyridinyl, isoindole 1,3-dione, piperidiny] or piperazinyl.

The term “cycloalkyl,” unless otherwise spediﬁed, 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
definition. Such cycloalkyl groups can include, for example, single ring structures,
including cyclopropyl, eyclobutyl, eyclooctyl, syclopentenyl, and the like, or multiple ring
structures, including adamantanyl, and bicyclo [2.2.1] heptane, or cyclic alkyl groups to
which is fused an aryl group, for example, indane, and the like. Spiro and fused ring
structures can also be included. Cycloalkyl grbups may be substituted further with one or
more substituents selected from alkyl, alkenyl, alkynyl, alkoxy, cycloalkyl, cycloalkenyl,
acyl, acylamino, acyloxy, alkoxycarbonylamino, azido, cyano, halogen, hydroxy, oxo,
thiocarbonyl, catboxy, carboxyalkyl, arylthio, thiol, a]kylthio, aryl, aralkyl, aryloxy,
aminosulfonyl, aminocarbonylamino, -NR&Rg, -NHC (=0) NRR,, -NHC (=0) R
~C(=O)NRRy, -0-C (=O)NRR, (wherein Ry and Ry, are the same as defined earlier), niiro,
heterocyclyl, heteroaryl, heterocyclylalkyl, heteroarylalkyl, or SOz-Rs (Wherein R is same
as defined earlier). Unless otherwise constrained by the definition, cycloalkyl substituents
optionally may be substituted further by 1-3 substituents selected from alkyl, carboxy,
hydroxy, alkoxy, halogen, CFs, NRR,, -C(~O)NRRq, -NHC(=O)NR{Rg, -OC(=O)NRR; -
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(wherein Ryand Ry are the same as defined earlier), cyano or ~80aRs (where R is same a '
defined earher) “Cycloa[kylalkyl” refers to alkyl—eycloalkyl group linked through alkyl
portion, wherein the alkyl and cycloal]wl are the same as deﬁned earlier.

The term “cycloalkylalkyl” refers to cycloalkyl group linked through allyl portion,
wherein the alkyl having lio6 carbon atoms and cycloa]lﬁyl are the same as defined
eaxlier. |
“He%‘arylai’l@l” refors to alkyl-heteroaryl group linked through alkyl portion,
wherem the alkyl and heteroaryl are as defined earlier.

“Heterocyclylalkyl” refers to a]kyl~heterocyclyl grm:p tinked thmugh alkyl
portion, wherein the alkyl and heterocyclyl are as deﬂ:ned carlier.

 “Amine,” unless otherwise specified, refers to *-NHQ “Substiuted amino” unless
otherwise specified, refors to a group ~N(Ry) wherein each Ry is independently selected

- from the group hydrogen provided that both Ry gmups are n;»t hydrogen (defined as
* “amino™), alkyl, alkeny, alkyny), arafkyl, cycloalkyl, aryl, heteroaryl, heterocyclyl,

heterocyelylalkyl, beteroarylalkyl, acyl, S(O)uRs (Wherein m and Reis the same as
defined above), “C(=Ry)NR:Ry (wherein Ry is O or $ & Ry and Ryare the same as defined

calier) or NHC(=Ry)NR,R (wherein Ry, Ry and Ry are the same as dofined earlier).

Unless othervwise constrained by the definition, all amino substituents may optionally be

further substitated by 1-3 substituents chosen from alkyl, aralkyl, cycloalkyl, aryl,
heteroaryl, heterocyclyl, carboxy, -COORy (wherein Ry is the same as defined earlier),

hydroxy, alkoxy, halogen, CFs, oyano, -C(=R,)NRsRy (wherein R, is the same as defined

 carfier), -O(C=O)NRyRy, —OC(=R)NRR; (Wherein Ry, Ry and Ry are the same as defined
earlier), -S(0)wRs (Where Re and m is the same as defined above).

“Acyl” refers to ~C(=0)R” wherein R" is selected from hydrogen, alkyl,
eycloalkyl, aryl aralkyl heteroaryl, hetmocyelyl, hetercarylalkyl or heterocyclylalkyl
. 'The term “thicacyl” refers to »C(=S)R4 wherein R, is the same as defined above.
“Thiccarbonyl” refers to -C(=S)H. “Substituted thiocarbonyl” refers to-C(= -C(=8)R",
wherein R is selected from alkyl, cycloalkyl, aryl, a:allqu, heteroaryl, hatemoyclyi,
heteroazylalkyl or heherocyclylalkyl, amine or substituted amine.
The term “halogen” refers to fluorins, chlotine, bromine or ioditie;
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The term “leaving group” refers to groups that exhibit or potentially exhibit the
properties of being labile under the synthetic conditions and also, of being readily
separated from synthetic products under defined conditions. Examples of leaving groups
include, but are not limited to, halogen (e.g., F, Cl, Bz, 1), triflates, tosylate, mesylates,
alkoxy, thioalkoxy, or hydroxy radicals and the like.

The term “protecting groups™ refers to moieties that prevent chemical reaction ata
iocation of a molecule intended to be left unaffected during chemical modification of such
molecule. Unless otherwise specified, protecting groups may be used on groups, such as
hydroxy, amino, or carboxy. Examples of protecting groups are found in T.W. Greene and
P.G.M. Wuts, “Protective Groups in Organic Synthesis”, 2*! Ed., John Wiley and Sons,
New York, N.Y., which is incorporated herein by reference. The species of the carboxylic

protecting groups, amino protecting groups or hydroxy protecting groups employed are

not critical, as long as the derivatised moieties/moiety is/are stable to conditions of
subgequent reactions and can be removed without disrupting the remainder of the
molecule, '

The compounds of this invention can contain one or more asymmetric carbon
atoms and thns may occur as racemic mixtures, enantiomers and diastersomers. These
compounds can also exist as conformers/rotamers. AlI such isomeric forms of these
compounds are included in the present invention. Bach stereogenic carbon may be of the
R or 8 configuration. Although the specific compounds exemplified in this application
may be depicted in a particular stereochemical configuration, compounds having either the
opposite stereochemistry at any given chiral center or mixtures thereof are envisioned as
part of the invention.

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

Fr
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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 efc.; and alky] and mono-arylsulphonates such as
ethane sulphonate, toluene sulphonate and benzene sulphonate; and other organic acids |
and their corresponding salts such as acetate, tartarate, maleate, succinate, citrate eto.

Detailed Degcription of the Invention

Compounds of the present invention may be prepared by techniques well known in
the organic synthesis and familiar to a practitioner ordinarily skilled in art of this
invention. In addition, the process described herein may prepare the compounds of the
present invention, however that may not be the only means by which the compounds
described may be synthesised, Further, the various synthetic steps described herein may

be performed in an alternate sequence in order to give the desired compounds.
Scheme!

Cﬂrhal + H,CicHECOQP —_— GHrﬁ:ﬁ\cHzcoop

Formula 1l Forrnula 1t ‘ Formula IV
hal—A"
Formula V
a2 O oo
CH, —
a—ﬁz ;c-t—-coop \ i"
Forrnula Vil Formula VI
lDeprDlecﬂon
X
ch-c ¢H=-~COOH
Hz L]
A
Formula Vill

Compounds of Formula VIII can be prepared by, for example, following the
synthetic route as depicted in Scheme I. Thus a compound of Formula II (wherein hal is

Cl, Br or I can be reacted with a compound of Formnula III [wherein P is alkyl (for

example, teri-butyl, ethyl or methyl) or aralkyl (or example, benzyl)] to give a compound

7
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Formula IV, which on reaction witha compound of Foﬁnula V (wherein hal is the same as
defined above and A" is aralkyl, heterocyolylalkyl, heteroarylalky! or cycloalkylalkyl) can
form a compound of Formula VI. A compound of Formula VI on reduction can form a
compound of Formula VII, which on deprotection can yield a cormapound of Formula VIIL

The reaction of a compound of Formula II with a compound of Formula 111 to give
a compound of Formula IV can be carried out in the presence of a base or a combination
thereof, for example, sodium hydride, butyl lithium or lithiumdiisopropylamide in an
organic solvent, for example, tetfahydmﬁxran, dimethylformamide, dioxane or
diethylether,
The reaction of a compouond of Formula IV with a compound of Formula V to give
a compound of Formula VI can be carried out in the presence of a base for example,
potassinm tert-butoxide, sodium (m)ethoxide, sodium bydride, lithium diisopropylamide,
butyl lithium or lithium/sodium/potassium hexamethyldisilazide, optionally in the
presence of a catalyst, for example, tetrabutylammonium jodide or fetrabutylammonium
bromide, in an appropriate organic solvent for example, #-butanol, ethanol,
tetrahydrofuran, dimethylformamide, diethylether or dioxane.
The compound of Formula VI undergoes reduction to give a compound of Formula
VII in the presence of reducing agent, for example, sodium borohydride or lithinm
borohydride in organic solvent, for example, methanol, ethanol, propanol,
isopropylalcohol and/or tetralyydrofuran.
The hydrolysis of a compound of Formula VII to give a compound of Formula
VIO, when P is #-butyl can be carried out with acids, for example, trifluoroacetic acid or
hydrochloric acid, in an organic solvent or a solvent system including, for example,
dichloromethane, dichloroethans, TI-IF or dioxane in water.

X

<
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Scheme II'

““"‘@"’”5‘ el H&’ﬁ‘cﬂacw _ “”@"wﬁﬁai%“m”

Farmuta IX Formula i Formula X
\ hal{CH,)n-0,
Formula XI
cu,-—ci —~coop e w—@—ca;—c ?H*—-COOP
‘ (GHz);-OP, ©H, 10
Farmuiaxlll

Formula X1
Pr—hal
Farmula Xty

P, Solestive Py
daprotaection
m—@-—cﬂa—_c H~~COOP “——————  hal CH—G" “or—coop
Hz
{CH )—OR, (CH)—O0H
Formula XV Formula XV}

Lo
hal—@—cﬂz—‘ﬁzi?ﬁu—coop Raltal ha@cnzugi?u~ooop

{CH )~A ‘ CH )16
Formula Xvill Formula XVii
el JOH
S
ol
Formula XIX
{Reby P, Rk 130
depratect
Hrgzi?r-lwcoop opratecton, i?H*wOH
{CH A CH A
Fortmula XX Formula XX

A compound of Formula XXI can be prepared, for example, by following the
synthetic route as depicted, for example, in Scheme II. Thus a compound of Forraula IX
(wherein hal is the same as defined earlier) on reaction with a compound of Formula IT

(wherein P is the same as defined earlier) can give a compound of Formula X, which can
be reacted with a compound of Formala XI (wherein hal and n are the same as defined

earlier and P, is silyl protecting group for example, tert-butyldimethylsilane, tert-
butyldiphenylsilane ot triisopropylsilane to give a compound of Formula XTI, which can
undergo reduction to give a compound of Formula XIII. The compound of Formula XTI
on reaction with a compound of Formula XIV [wherein Ps is aralkyl (for example, benzyl
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4-methoxybenzyl or A{,&uimeﬂzgxyﬁenzyl) or heterooyelyl (for example,

tetrattydropyranyl)] can form a compound of Fonmula XV, which can undergo selective

‘deprotection to form a compound of Forvmula X VI, which can then be converted to a

compound of Formula XVI (wherein LG is 2 leaving group such as mesyl, tosyl or triflyl
or a haide (hal) as defined eartier) by reaction either with a compound of Formula L-hal

(wherein L is methancsulphony], p-toluenesulphonyl and hal js the sare as defined

earlier), by reaction with tiflic anhydride or by reaction with triphenylphosphine and a
halide source mwhascaxbonﬁe&ab:mde or fodine. AcampoundofFoxmulaXVIIean
be reacted with a compound of Formula M-A’ (wherein A’ is aryl, heteroaryl, heterocyoly!
ot cycloalkyl and M is metal for example, potassitm, lithiura or sodium) or by reastion of
A’ in the presence of a base to yield a compound of Formula XVIIL The compound of
Formula XVII can be seacted with a compound of Formila XIX (wherein n is an infeger
from 1 to 5 and Ry is hiydrogen, halogen (¥, Cl, Br, I), kydroxy, -COOH, -COORs
(wherein Ry is the same as defined eatlier), alkyl, alkenyl, alkynyl, oycloalkyl, alkoxy,
alkenyloxy, alkynyloxy, aryloxy, hetemcyclylaxy, heﬁetoaryloxy, oycloalkyloxy, acyl,
thieacyl, cyano, nitro, amino, ~-CHO, -OCFs, -CF, -S(I‘Fs, NR4Rs, -C(=Y)NR4Rs,
NHCEY)R,,~ *NHC(“’Y)NR@R;, ~NHC(==0)0R4, ~NHSO;R4 (SOMR«; (wh@rem R4, R,
Rx, Y and m are the same as defined eatlier), atyi,hebemcyclyk heteroaryl,

heterocyolylalkyl oc heteroarylalkyl whioh may optionally be substituted further) to form s

compeund of Formula XX which canbe deprotsct@d to form a compound of Formula
XX1.

The reaction of a compound of Formula IX with a compound of Formula 11 to
give a compound of Formula X can be carried out siinﬂarly to the reaction of a compound
of Formula IX and a compound of Formula I1T to yield a compound of Formula IV.

The reaction ofa compound ofFomula X with 2  cornpound of Formula X1 to give
a compound ofFomula XU can be carried out sxmﬂarly to the reaction of a compound of
Formula IV with a compound of Formule V to give a compound of Formula VI,

' “The reduction of a compound of Formula XTI to give a cotupound of Formula XTI
canbe cartied aatsxmﬂaﬁytotheredacﬁonofa compoundofFormulaVIto give a
compouud of Formula VIL

S
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The reaction of 2 compound of Formula XTI with a compound of Formula XIV to
give a compound of Formula XV can be carried out in the presence of Lewis acid, for
example, boron trifluoride, triflic acid, camphor sulphonic acid, pyridinium p-
toulenesulphonate or trityl perchlorate, in an organic solvent, for example,
tetrahydrofuran, dimethylformamide, diethyl ether or dioxane.

The selective deprotection of a compound of Formula XV to give a compound of
Formula XV1I can be carried out with deprotecting agents, for example,
tetrabutylammonium fluoride or potassium fluoride, in an organic solvent, for example,
tetrahydrofuran, dimethylformamide, diethyl ether or dioxanse.

A compound of Formula XVI can be reacted with a compound of Formula L-hal,
triflic anhydride or by reaction with triphenylphosphine and a halide source such as carbon
tetrabromide or iodine to give a compound of Formula XVII, optionally in the presence of
a base, for example, triethylamine, pyridine, N-methylmorpholine or
diisopropylethylamine, in an organic solvent, for example, dichloromethane,
dichloroethane, or tetrahydrofuran.

The reaction of a compound of Formula XVII with a compound of Formula M-A”
to yield a compound of Formula XVIII can be carried out in an organic solvent, for
example, tetrahydrofuran, dimethyl sulphoxide, dimethylformamide, acetonitrile, dioxane,
dimethylacetamide. Alternately, the reaction of a compound of Formula XVII with a
compound of Formula A" to yield a compound of Formula XVIII can be carried out in the
presence of a base, for example, sodium hydride, potassium tert-butoxide, sodium
(m)ethoxide, in an organic solvent, for example, tetrahydrofuran, dimethy] sulphoxide,
dimethyiformamide, acetonitriie, dioxane, dimethylacetamide.

The reaction of a compound of Formula XVIII with a compound of Formula XIX
can be carried out in the presence of 2 metal catalyst such as tetrakis(triphenylphosphine)
palladium (0), ten'akis(tricycloheiylphosphine) palladium (0), tetrakis(tri-tert-
butylphosphine) palladium (0) or palladium acetate and triphenylphosphine, in the
presence of a base, such as potassium carbonate ot cesium carbonate, in an organic
solvent, such as toluene, dimethyl sulphoxide, dimethylformamide, tetrahydrofuran,
dioxane or diethyl ether.

4
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The deprotection of a compound of Formula XX to give a compound of Formula
XXI can be carried out similarly as that of a compound of Formula VII to give a

compound of Formula VIII,
Sehama 1)
O-Oreriorss + 4 —— oo
Forma V Forrsuta XX Fatmule Y0011 ?’m'
COOR,
Reduction

e - e
R, Farmula XXV HN""ODQR
Fommla XXV '
Pafhbl Fl-Co0H i
Fotrmala 00
_E}ﬁw-qnp ivandl @-@—cﬂ,—c ?H—GODP
;..,.,mm Famia X0l %Q&

wfziw = O e
- i
Penla XX R Farmela %00¢
=~
-

Famula 000

A compound of Formulae XXV and XXXI can be prepared., for example, by
following the synthetic route as depicted., for example, in Scheme TI. Thusa compound
of Formula IV (wherein P is the same as defined earlier) can be reacted with a compound
of Formula XXII (whetein R, is the same as defined earlier) to give a compound of

10  Formula XXII,
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Path a: which on reduction can give a compound of Formula XXIV, which can be further

deprotected to yield a compound of Formula XXV, or

Path b: which on reaction with 4 compound of Forsirula XXV (wherein Rt is alkyl, aryl,
cycloalkyl, aralkyl, heterocyolylalkyl or heteroarylalkyl) gives a compound of Formula
XXVII, which can undergo deprotection to give a compound of Formula XXVII, which
can undergo N-derivatization with a compound of Fortnula RD (wherein RD is R,COhal,
BalCOOR, R4SOshal or (RIN=C(=Y) wherein Y is O or ) to give a compound of
Formula XXIX (wherein RF is R;CO-, R4SOz~* R0CO-or ' (RYNH-C(=Y)-), which can
undergo deprowctwn to give a compound of Formula XXX, which can mdergo further
deprotection to give a compound of Formula XXXI,

The reaction of a compound of Formula IV with a compound of Formula XXIT to
give a compound of Formula XXTH can be carvied out it the presence of a bass, for
example, potassium teri-bitoxide, sodium hydride, sodium (m)ethoxide, lithium
diisopropylamide, and/or butyl lithium, n an organic solvent, for exanple,
tetrahydrofuuran, dimethy!formamide, diethyl ether or dioxane.

The redustion of a compound of Formula XXIII to give a compound of Formula
}QCl'Vcaube carried out simﬂaxlytothereducuonofa compound ofFomnﬂaVItogwe a
compound of Fotmula VIL '

The deprotection of a compoxmd of Fornmla XXIV (path a) to give a compound of .

Formula XXV can be carried out snnﬂarly as that ofa compound of Formula VII to give a
compound of Formula VIIL

The reaction of a compoun& of Formula XXIV (path b) with a compound of
Formula XXVI to give a compound of Formula XXVII can be carried out using coupling
agents, such as EDCI or DCC, in the presenoe of base, such as dimethylaminopyridine, N-
methylmorpholine or diisopropylethylamine, in an organic solvent, such as
dichloromethane, dichlorosthane, chloroform and carbon tetrachloride.

The deprotection of a compound of Formula XXVIL o give a compound of
Fonmula XX VI can be carried out in the presence of a deprotecting agent, for example,
palladium on carbon in presence of hydrogen gas, or .palladium‘ on carbon with a source of
hydrogen gas, for example, ammonium formate, cyclohéxene or foxmic acid,
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The N-derivatization of a compound of Formula XX VI with a compound of
Formula RD (wherein RD is R4COhal or halCOOR,) to give a compound of Formula
XXIX (wherein RF is R4CO-, R4OCO-) can be carried out in the presence of a base, for
example, pyridine, N-methylmorpholine, N-ethyldiisopropylamine, triethylamine or
potassium carbonate.

The N-derivatization of a compound of Formula XXVIII with a compound of
Formula RD (wherein RD is R4802ha1) to give a compound of Formula XXIX (wherein
RF is R4S0;-) can be camied out in the presence of a base, for example, triethylamine, N-
ethyldiisopropylamine, N-methylmorpholine or pyridine, in an organic solvent, for
example, dichloromethane, dichloroethane, carbon tetrachloride or chloroform.

The N-derivatization of a compound of Formula XX VIII with a compound of
Formula RD (wherein RD is (RgN=C(=Y)) to give a compound of Formuta XXIX
{wherein RF is (Ry)NH-C(=Y)-) can be carried out optionally in the presence of a base, for
example, tricthylamine, N-ethyldiisopropylamine, N-methylmorpholine or pyridine, in an
organic solvent for example, dichloromethane, dichloroethane, carbon tetrachloride or
chioroform.

The deprotection of the secondary hydroxyl protecting group such as acyl group, of
& compound of Formula XXIX to give a compound of Formula XXX can be catried out in
presence of a base, for example, lithium hydroxide, sodium hydroxide, potassimm
hydroxide, in an organic solvent, for example, methanol, tetrahydrofuran, water or
mixtures thereof,

The deprotection of a compound of Formula XXX to give a compound of Formula
XXXI cab be carried out with acids, for example, triflucroacetic acid or hydrochloric acid,
in an organic solvent or a solvent system, for example, dichloromethans, chloreform,

dichloroethane, THF or dioxane in water.
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Scheme IV
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Compounds of Formula XXXIV can be prepared, for example, by following the
synthetic route as depicted, for example, in Scheme IV. Thus a compound of Formula
XXXH can undergo reduction to give a compound of Formula XXX, which can

5 undergo ionic hydrogenation wherein C=0 is reduced to CH, followed by hydrolysis to
give a compound of Formula XXXIV.

The compound of Formula XXX can undergo reduction to give a compound of
Formula XXXIII in the presence of reducing agent, for example, sodinm borohydride or
lithium borohydride in organic solvent, for example, methanol, ethanol, propanol,
10  isopropylalcohol and/or tetrahydrofuran. |

The conversion of a compound of Formula XXXIII to a compound of Formula

XXXIV canbe carried out under ionic hydrogenation conditions wherein the C=0 is
reduced to CH followed by in-sitn hydrolysis of the ester (when P is t-butyl). Tonic
hydrogenation conditions that may be carried out include reaction of a compound of

15  Formula XXXII with sodium borohydride or tristhylsilane with acids, for example,
trifluoroacetic acid in an organic solvent, for example, dichloromethane, dichloroethane
or THE, and in-situ the acid-sensitive £-butyl group can be removed fo provide a
compound of Fermula XXXIV.

“3
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The following illustrative compounds were prepared following Schemes I II, Ilf or

IV described above:
5-Biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-ylethyllpentanoic acid

(Compound No. 1),
5-(4'-tert-Butylbiphenyl-4-yl)-2-{2-(1,3-diozo-1,3-dihydro-2H-isoindol-2~-yDethyl]-3-

5
hydroxypentanoic acid (Compound No. 2),

5-(4'-Butylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-

hydxoxypenfandic acid (Compound No. 3),
5-(4'-Chlorobiphenyl-4-y1)-2-{2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl]}-3-

10 hydroxypentancic acid (Compound No. 4),
2-[2-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-(4'-
trifluoromethoxybiphenyl-4-yhpentanoic acid (Compound No. 5),
2-[2~(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-5-(4"-ethoxybiphenyl-4-y1)-3-

hydroxypentanoic acid (Compound No. 6),
2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-5-(4'-formylbiphenyl-4-y1)-3-

15
hydroxypentanoic acid (Compound No. 7),
2-2-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-ylethyl}-3-hydroxy-5-(2',4',6'-

trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 8),
2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-propoxybiphenyl-4-

20  ylpentanoic acid (Compound No, 9),
5-(3' 4-Difluorcbipbenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-

hydroxypentanoic acid (Compound No, 10),
2~(2-{[(Benzyloxy)carbonyl]amino}ethyl)-5-biphenyl-4-yl-3-hydroxypentanoicacid

(Compound No. 11),

4 &
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/ 5-Biphenyl-4-yl-2-[2~(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxypentanoic

/ acid (Compound No. 12),

/ 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl}-3-hydroxy-5-(4-methoxybiphenyl-4~

ylpentanoic acid (Compound No. 23),

__ 5-(2',3"-Dimethylbiphenyl-4-yl)-2-[2~(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)ethyl]-3-.

" hydroxypentanoic acid (Compound No. 24),
2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl}-3-hydroxy-5-[3'-
(triftuoromethyl)biphenyl-4-yljpentanoic acid (Compound No, 25),
22+ 1,3—Dioxo~1,3-dihydro—2H~isoindal-2-yl)eﬂ1yl]-5—(4'~ethylbipheny1—4—yl)—3—

| ‘ 10  hydroxypentanoic acid (Compound No. 26),

/ 5-(3',5"-Dichlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)ethyl}-3-

/ hydroxypentanoic acid (Compound No. 27),

/ 5-[4'-Chloro-3'-(trifluoromethyDbiphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-

2-yDethyl]-3-hydroxypentanoic acid (Compound No. 28), .

15

|

‘ .

‘ 5-(2',5"-Diftuorobiphenyl-4-yl)-2-[2-(1,3-dioxo~1,3~dihydro-2H~isoindol-2-yDethyl]-3-
hydroxypentanoic acid (Compound No. 29),

/ 2-{2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[2"

/ (trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 30),
2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethy1}-3-hydroxy-5-[4*

/ 20  (methylthio)biphenyl-4-yljpentanoic acid (Compound No. 31),
2-{2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-fluoro-3'-methylbiphenyl-4-y1)-
3-hydroxypentanoic acid (Compound No. 32),

)

/ 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-(3"-isopropylbiphenyl-
4-ylpentanoic acid (Compound No. 33), _

45
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5-(3' 4-Dimethylbiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyi]-3-
hydroxypentanoic acid(Compound No. 34),

5~(2',6'-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No, 35),

2-[2-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-yl)ethyl]-5~(4'-fluorobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 36),

5-(3',5"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro~2 H-isoindol-2-ylethyl]-3-

~ hydroxypentanoic acid (Compound No. 37),

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. 38),

5-(3',4"-Dimethoxybiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-diftydro-2H-isoindol-2-yD)ethyl]-3-
hydroxypentanoic acid (Compound No. 39), '

5-(3'-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 40),

2-[2-(1,3-Diox0-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-(3"-methylbiphenyl-4-
yDpentanoic acid (Compound No. 41),

3-(2',3"-Difluorobiphenyl-4-y)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yethyl]-3-
hydroxypentanoic acid (Compound No. 42),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(2'-fluoro-3'-methoxybiphenyl-4-
y1)-3-hydroxypentanoic acid (Compound No. 43),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-methylbiphenyl-4-y1)-
3-hydroxypentanoic acid (Compound No. 44),

5-Biphenyl-4-yl-3-hydroxy-2-{2-[(phenylacetyl)aminoJethyl} pentanoic acid (Compound
No. 45), '

e
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2-(3-Biphenyl-4-yl-1-hydroxypropyl)-6-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yhhexanoic acid (Compound No. 46),

5—Bipheny1—4»yl-3-hydroxy-z-[?.—(1—oxophﬂmlazin«Z(lH)-yl)ethyl]pentanoic acid
{Compound No. 47),

5-Bipheny1-4-y1-2~[3-—(1,3-diox0-1,3-dihydmeH—isoindoLZ»yl)pmpyl]-S—
hydroxypentanoic acid (Compound No. 48),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2"-oxospiro[cyclopropane-1,3'-indol}-1'(2'H)-
yDethyl]pentanoic acid (Compound No., 49),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-hydroxybiphenyl-
4-yDpentanoic acid (Compound No. 50),

3-Hydroxy-5-(4'-methoxybiphenyl-4-y1)-2-[2-(3-methyl-2,6-diox0-3,6-dihydropyrimidin-
1(2H)-yl)ethyl]pentanoic acid (Compound No. 51),

5-(4"-Chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1(2H)-yhethyl]pentanoic acid (Compound No. 52),

5-(4'—Fluorobiphenyl#-yl)-:” -hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1Q2H)-ylethyl]penianoic acid (Compound No. 53),

5-[4-(5-Chloro-2-thienyl)phenyl]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 54),

4%[4-Carboxy-6-(1 ,3-dioxo~1,3-dihydro-ZH—isoindol-?.—yl)—B~hydroxyhexyl]biphenjl—4—-
carboxylic acid (Compound No. 55), '

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-3-hydroxy-5-[4'-
(methoxycarbonyl)biphenyl-4-yl]pentanoic acid (Compound No. 56),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-[4'-
(irifluoromethyl)biphenyl-4-y{Jpentancic acid (Compound No. 57),

43
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2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-[4-(6-methoxypyridin-
3-yDphenyllpentanoic acid (Compound No. 58),

3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yethyl]-5-[4"-
(trifluoromethylbiphenyl-4-yljpentanocic acid (Compound No. 59),

5-(3', '-D1ﬂuorob1phenyl-4~y1)-3~hydroxy—2-[2 -{4-0x0-1,2,3-benzotriazin-3(4 H)-
yl)ethyl]pentanmc acid (Compound No. 60),

2+[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'~fluorobiphenyl-4-y1)-3-
hydroxypentanoic acid (Conapound No. 61),

5-[4'-(Benzyloxy)-3'-fluorobiphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 62),

5-[4'-(Benzyloxy)biphenyl-4-y1]-2-[2-(1,3-dioxo-1,3 ~dibydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 63),

3-Hydroxy-5-(4methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No. 64),

5-(4"-Chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yhethyl]pentanoic acid (Compound No. 65),

2-[2-(1, 3-D10x0-1,3-dlhydxo-ZH~1somdol-2~y1)ethy13-3-hydroxy-S-(4‘-methylblphenyl—dl—-
yDpentanoic acid (Compound No. 66),
3-Hydroxy-5-[4~(6-methoxypyridin-3-ylyphenyl}-2-[2-(4-0x0-1,2,3-benzotriazin-3(42)-
yDethyl]pentanoic acid (Compound No.67),
3-Hydroxy-5-(4'-methylbiphenyl-4-y1)-2-[2-(5~-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-
2-yDethylipentanoic acid (Compound No. 68),
5+(4'-Chlorobiphenyl~4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dibydro-2H-isoindol-
2-yDethyl]pentanoic acid (Compound No. 69),
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3-Hydroxy-2-[2-(4-0%0-1,2,3-benzotriazin-3 (4 H)-yl)ethyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yljpentanoic acid (Compound No., 70),

5-(4-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1 »2,3-benzotriazin-3(4H)-
yDethyllpentanoic acid (Compound No. 71),

5 3-hydroxy-5-(4-methylbiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yhethyllpentanoic acid (Compound No. 72),

5—(4'-Cyanobipheny1~4~yl)-3~h};droxy-2~[2—(4-oxo-1,2,3-benz0tziazin~3(4H)—
ylethyllpentanoic acid (Compound No. 73),

5-(4'-Fluorobiphenyl#yl)—l%~hydroxy—2—[2-(S-methyl-l,3-dioxo-1,3-dihydro-2H-isoindoI—

10 2-ylethyllpentanoic acid (Compound No. 74),

3-Hydroxy-S-[4-(6-methoxypyridin—3-yl)pheﬁyl]~2-[2-(5~meﬂ1yl-1,3~dioxo-l,3 ~dilydro-

2H-isoindol-2~yl)ethyl]pentanoic acid (Compound No. 75),

5«(4'-Ethylbiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yhethyl}pentanoic acid (Compound No. 76),

i5 3-Hydroxy~2—[2—(5-methyl—1,3-—dioxo-1,3;dihydro-ZH-iSOindol-}yl)ethyl]-‘5-[4'-
(trifluoromethyl)biphenyl-4-yi]pentanoic acid (Compound No. 77),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-oxo-4-phenyl-4a,8a-dihydrophthalazin-2(1 H)-
yhethyl]pentanoic acid (Compound No, 84).

5-Biphenyl-4-yl-3-hydroxy-2~[2-(3-0x0-2,3-dihydro-4H-1,4-benzoxazin-4-
20 yDethyllpentanoic acid (Compound No. §5),

5-Biphenyl-4-yl-2-{2-[(3aR,7aS)-1,3-dioxo-1,3,3a,4,7, Ta-hexahydro-2H-isoindol-2~
ylethyl}-3-hydroxypentanoic acid (Compound No. 86),

5-Biphenyl-4-yl-2-(2- {[(4-fluorophenyl)sulfonylJamino} ethyl)-3-hydroxypentanoic acid

(Conapound No. 87),

Ly

a9



WO 2006/090235 PCT/IB2006/000349

10

15

20

25

40

5-Biphenyl-4-y1-2-(2-{[(3-fluorophenyl)acetyljamino} ethyl)-3-hydroxypentanoic acid
(Compound No. 88),

5-Biphenyl-4-yl-2-{2-[(4-fluorobenzoyl)aminojethyl} -3-hydroxypentanoic acid
(Compound No. 89),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]pentanoic acid (Compound No. 90),

5-Biphenyl-4-y1-3-hydroxy-2-[2-(1-0x0-1,3-dihydro-2 H-isoindol-2-yl)ethyl[pentancic
acid (Compound No. 91).

5-Biphenyl-4-y1-2-{2~({[(4-fluorophenyDamino]carbonyl} amino)ethyl]-3-
hydroxypentanoic acid (Compound No. 92),

5-Biphenyl-4-yl-2-[2+(4,4~dimethyl-2,6-dioxopiperidin-1-yDethyl}-3-hydroxypentanoic '

acid (Compound No. 93),

5-Biphenyl-4-yl-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8-yl)ethyl]-3-hydroxypentanoic acid
{Compound No. 94),

2~(3-Biphenyl-4-yl-1-hydroxypropyl)pent-4-ynoic acid (Compound No. 95);

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2-0x0-1,3-benzoxazol-3(2H)-yl)ethyllpentanoic acid
(Compound No. 96),

2-[2-(5-terr-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. 97),

5-{4-[6~(Dimethylamino)pyridin-3-ylJphenyl}-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-
2-yDethyl}-3-hydroxypentanoic acid (Compound No. 98),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-{4'-
(methylsulfonyl)biphenyl-4-y1]pentanoic acid (Compound No. 99),

5-[4'-(Aminocarbonyl)biphenyl-4-yl]-2-{2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yhethyl]-3-hydroxypentanoic acid (Compound No. 100),

50
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5-[4-(1-Benzyl-1H-pyrazol-4-ylphenyl]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 101),

5-Biphenyl-4-y1-2-[2-(5,6-dichloro-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl}-3-
hydroxypentanoic acid (Compound No. 102),

5-Biphenyl-4-y1-2-[2-(2,4-dioxo-1,4-dihydroquinazolin-3(2 H)-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 103),

5-Biphenyl-4-yl-2-[2-(1,3-dioxo-~1,3-dihydro-2H-pyrrolof3,4-clpyridin-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 104),

2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-5-(3',4'-
difluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 105),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4-pyrimidin-5-
ylphenyl)pentanoic acid (Compound No. 119},

5-Biphenyl-4-y1-3-hydroxy-2-[2(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 120),

5-Biphenyl-4-y1-2-{2-(5-tert-butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid(Compound No. 121), and

5-Riphenyl-4-y1-3-hydroxy-2-[2-(1-0x0-1,3-dihydro-2H-isoindol-2-y1) butyllpentanoic
acid (Compound No. 124).

In 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, 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

of the reactions may be adjusted according to the requiremenis that arise during the

process.
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The compounds prepared by above Schemes I to IV may contain one or more
agymmetric carbon atoms and were separated into diastereomer pairs or single
diastereomers by preparative thin layer chromatography and/or by HPLC, using an achiral
or chiral column as required.

The following illustrative compounds were separated into diastereomer pairs or
single diastereomers:

(2R,3§ + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
formylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 13),

(2R,3R + 28,35)-2-[2-1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
formylbiphenyl-4-yI)-3-hydroxypentanoic acid (Compound No. 14),

(2R,3R + 28§,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isondol-2-yl)ethyl]-3-hydroxy-5-
(2'4',6'-irimethoxybiphenyl-4-yl)pentanoic acid (Compound No.15),

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-
(2',4',6'-irimethoxybiphenyl-4-ylpentanoic acid (Compound Ne. 16),

(2R,3S + 25,3R)-5~(4"-Acetylbiphenyl-4-y1)-2-[2-(1,3~dioxo-1,3-dihydro-2H-isoindol-2~
yDethyl]-3-hydroxypentanoic acid (Compound No. 17),

(2R,3R + 25,38)-5-(4 “Acetylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 18),

(2R,3S + 25,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yD)pentanoic acid (Compound No. 19),

(2R,3R + 28,35)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-tl«-yl)pentauoic acid (Compound No. 20),

(2R,38 + 25,3R)-5-(3' 4"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-

2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 21),

(2R,3R + 2§,38)-5-(3 4-Difluorobiphenyl-4-y1)-2-[2<(1,3-dioxo-1,3-dihydro-2 H-isoindol-

2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 22),

52
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(2R.3S + 28, 3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 78),

(2R3R + 25, 38)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl Ipentanoic acid (Compound No. 79),

(2R3R + 28,35)-5-(4'-Chlorobiphenyl4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 80),

(2R,38 + 28,3R)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindo}-2-
yhethyl]-3-hydroxypentanoic acid (Compound No. 81),

(2R,3S + 25,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4"
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 82), '

(2R,3R + 28,38)-2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-yI)-3-hydroxypentanoic acid (Compound No. 83),

(2R,3S + 25,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5(4'-
fluorobiphenyl-4-y1}-3-hydroxypentanoic acid (Compound No. 106),

(2R,38 + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-
hydroxy-5-[4'~(trifluoromethyl)biphenyl-4-yl|pentanoic acid (Compound No. 107),

(2R,3R + 25, 3S)-2-[2-(5-ter1—Butyl-1,3-dioxo—1,3-dﬂlydro-ZH—isoindol-z-yl)ethyl]-s-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 108),

(2R,3R + 28,38)-2-[2-(5-tert-Buiyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxy-5-[4-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 109),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-5-(3'-fluoro-4'-methoxybiphenyl-4-
y1)-3-hydroxypentanoic acid (Compound No. 110),

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-3-[4-(6-
methylpyridin-3-yl)phenyljpentanoic acid (Compound No. 111),
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(2R 3R + 25,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yhethyl]-3-hydroxy-5-[4-(6-
methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 112),
(2R,3R + 25,38)-2+[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-
hydroxy-5-(4"-methylbiphenyl-4-yl)pentanoic acid (Compound No. 113),
5 (2R38 + 25,3R)-2-[2-(5~tert-Butyl-1,3-dioxo-1,3~dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxy-5-(4-methylbiphenyl-4-y)pentanoic acid (Compound No. 114),
(2R 3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxy-5-(4'-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 115),
(2R,3R + 28,385)-2~[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
10  chlorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No.116),
(2R 35 + 28,3R)-2-[2(5-tert-Butyl-1,3-dioxo-1,3~dihydro-2H-isoindol-2-y)ethyl]-5-(4"-
chlorobiphenyl-4-yl)-3-hydroxypentanoic acid(Compound No. 117),
(2R,38 + 28, 3R)-2-[2-(5-tert-Butyl-1,3-dioxo~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3~
hydroxy-5-(4'-methoxybiphenyl-4-yDpentanoic acid (Compound No. 118),

15 (2R3S + 28 3R)-5-biphenyl-4-y}-3-hydroxy-2-[2-(1H-indo}-3-ylethylJpentancic acid

(Compound No. 122),

(2R, 3R + 28,35)-5-biphenyl-4-yl-3-hydroxy-2-{2~(1 H-indol-3~y)ethyljpentanoic acid

(Compound No, 123),
(2R,38)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo~1,3-dihydro-2H-isoindol-2-yl)ethyl]~

20  3-hydroxypentanoic acid (Compound No.125),

(ZS,3R)-5~(21'£hlorobipheny14—yl)~2—[2—(1 J3-dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-
3-hydroxypentanoic acid (Compound No.126},
(2R,3R)-5~(4-Chlorobiphenyl-4-y1)-2-[2~(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No.127),

& 4
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(28,38)-5-(4'-Chlorobiphenyl-4-yI)-2-[2~(1,3-dioxo-1,3-dthydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No.leS),

(2R,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenylipentanoic acid (Corpound No. 129),

(28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 130),

(2R,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6- .
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 131),

(28,38)-2-[2(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl}-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 132),

(2R,38)-3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyl}pentanoic acid (Compqund No.133),

(28,3R)-3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethyljpentanoic acid (Compound No.134),

(2R,3R)-3-Hydroxy-5~[4-(6-methoxypyﬁdin-3-yl)phehyl]-Z—[2~(4-oxo~1,2,3-benzotriazin—
3(4H)-yDeihyl]pentanoic acid (Compound No.135), and

(28,38)-3-Hydroxy-5-[4-(6-methoxypyridin-3-yDphenyl]-2-[ 2-(4-0%0-1,2,3-benzotriazin-
3(4H)~yhethyl]pentanoic acid (Compound No.136).

Examples set forth demonstrates the general synthetic procedure for the
preparation of representative compounds. The examples ate provided to illustrate
particular aspect of the disclosure and do not limit the scope of the present invention

EXPERIMENTAL

GENERAIL PROCEDURE
Synthesis of 3-(2-bromogthy])-1.2.3-benzotriazin-4(3H)-one

To a solution of the compound 1,2,3-benzotriazin-4(3H)-one (500 mg)
(commercially available) in dimethylformamide (13 ml) was added anhydrous potassium

&
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carbonate (2.8 £) and stirred for 20 minutes. To it was added dibromoethane (2 g) and
stirred the reaction mixture first at room temperature for few minutes and then at 60 °C for
2 hours. The solid thus obtained was filiered and the filierate was concentrated under
reduced pressure. The residue thus obtained was diluted with water and extracted with
ethylacetate. The organic layer was separated, washed with water and brine and dried
over anhydrous sodium sulphate. The solvent was evaporated under reduced pressure and
the residue thus obtained was purified by column chromatography using 20% ethyl acetate
in hexane as eluant to furnish the title compound (590 mg).

Synthesis of 4-(bromomethyl}biphenyl

Catbon tetrabromide (.99 g) and triphenylphosphine (7.11 g) were added to a
stirred solution of biphenyl-4-yl-methanol (5.00 g) in dichloromethane (100 ml) at room
temperature and stinred the reaction mixture for approximately 2 hours at the same
temperature. The solvent was evaporated under reduced pressure and the residue thus
obtained was purified by column chromatography using 5% diethylether in hexane as
eluant to furnish the title compound (6.37 g).

Scheme I, procedure:

3(4M)-vDethyll-pentanoic agid (Compound No. 1

Step 1: Synthesis of fer-butyl 5-biphenyl-4-yl-3-oxopentanoate

A solution of tert-butyl acetoacetate (7.2 g) in tetrahydrofuran (80 ml) was added -
to a stirred solution of sodium hydride (1.33 g) in tetrahydrofuran (60 mI) at 0 °C under
nitrogen atmosphere. The reaction mixture was stirked for 10 minutes followed by the
addition of n-butyl lithium (23 ml, 2.5 M solution in hexane) dropwise over 10 minutes.
The resulting reaction mixture was stirred for 10 minutes. A solution of 4-(bromomethyl)
biphenyl (12.5 ) in tetrahydrofuran (60 ml) was added over 10 minutes and the resulting
solution was stirred at 0 °C for approximately 2 hours. To resulting mixture was added

hydrochloric acid (6 M, 15 ml) followed by extracting the mixiure with diethyl ether, The

organic layers were combined, washed with water and brine and dried over anhydrous
sodium sulphate. The solvent was evaporated under reduced pressure and the residue thus

J&
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obtained was purified by silica gel column chromatography using 8% ethyl acetate-hexane
ag eluant to furnish the title compound (7.5 g).

Step 2: Synthesis of zere-butyl 5-biphehyl~4—yl-3-oxo—2—[2-(4-0xo—1,2,3—benzou'iazin-
3(4H)-yl)ethyl]pentanoate

To a solution of the compound (300 mg) obtained from step 1 above in dry
tetrahydrofuran (4 mi) and tert-butanol (4 ml) at 0 °C was added potassium tert-butoxide
(104 mg) and stirred for 20 minutes. To the resulting reaction mixture was added 3-(2-
bromoethyl)-1,2,3-benzotriazin-4(3H)~one (235 mg) and tetrabutylammonium iodide (349
mg) and the mixture was futher stirred for 30 minutes at 0 °C, followed by stirring at room
temperature for 30 minutes and finally at 80 °C for about 5-6 houts. The solvent was
evaporated under reduced pressure and the residue thus obtained was diluted with water
and extracted with ethyl acetate. The organic layer was washed with water and brine,
dried over anhydrous sodium sulphate and filtered. The solvent was evaporated under
reduced pressure and the residue thus obtained was purified by column chromatography
using 20% ethyl acetate in hexane as eluant to fumnish the title compound (240 mg).

Step 3: Synthesis of rers-butyl 5-biphenyl~4-yl—3-hydroxy—2-[2-(4-oxo-1,2,3-
benzotriazin-3(4H)-yl)ethyl] pentanoate

To a solution of the compound (240 mg) obtained form step 2 above in
methanol (45 ml) at—10 °C was added sodium borohydride (44 mg). The reaction
mixture was stirred for 2 hours at —10 °C to -2 °C. The solvent was evaporated under
reduced pressure and the residue thus obtained was taken in saturated ammonium chioride
and extracted with ethyl acetate. The organic layer was washed with water and brine and
dried over anhydrous sodium sulphate and concentrated under reduced pressure. The
residue thus obtained was purified by column chromatography using 30% ethy! acetate in
hexane as eluant to furnish the title compound (100 mg).

Step 4: Synthesis of 5-biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(45)-
yljethyllpentanoic acid
'To a solution of the compound (100 mg) obtained from step 3 above in

dichloromethane (2 mi) at 0 °C was added trifluoroacetic acid (8 ml) and stirred the
reaction mixture for about 2-3 hours and then at room temperature for 3 hours. The
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solvent and excess reagents were evaporated under reduced pressure and the residue thus
obtained was purified by preparative thin layer chromatography (eluant -ethyl acetate) to
furnish the title compound (40 mg). :

' Mass (m/z): 444.1 (M"+ 1),

The following illustrative analogues were prepared analogously:

5-Biphenyl-4-y1-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxypentanoic
acid (Compound No. 12),

2~(3-Biphenyl-4-yl-1-hydroxypropyl)-6~(1,3~-dioxo-1,3-dihydro-2H-isoindol-2-

" yDhexanoic acid (Compound No. 46),

5-Biphenyl-4~yl-3-hydroxy-2-[2-(1-oxophthalazin-2(1 H)-yl)ethyl]pentanoic acid
{Compound Na. 47),

5-Biphenyl-4-y1-2-[3-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)propyl}-3-
hydroxypentanoic acid {Compound No. 48),

5-Biphenyl-4-yl-3-hydroxy-2-{2-(2"-oxospiro{cyclopropane-1,3'-indolj-1'(2'H)-
yhethyllpentanoic acid (Compound No. 49),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-ox0-4-phenyl-4a,8a~dihydrophthalazin-2(1H)-
yDethyllpentanoic acid (Compound No. 84).

5-Biphenyl-4-yl-3-hydroxy-2-[2-(3-0x0-2,3-dihydro-4H-1 4-benzoxazin-4-
yDethyl]pentanoic acid (Compound No. 35),

5-Biphenyl-4-y1-2-{2-[(3aR,7a8)-1,3-dioxo-1,3,3a,4,7,7a-hexahydro-2 H-isoindol-2-
yljethyl}-3-hydroxypentanoic acid (Compound No. 86),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindo] -2~
yDethyllpentanoic acid (Compound No. 90),

5-Biphenyl-4-yl-2-[2-(4,4-dimethyl-2,6-dioxopiperidin-1-yl)ethyl]-3-hydroxypentanoic
acid (Compound No. 93),

&8
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5-Biphenyl-4-yl-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8-ylethyl}-3-hydroxypentanoic acid
(Compound No. 94),

2-(3-Biphenyl-4-yl-1-hydroxypropyDpent-4-ynoic acid (Compound No. 95);

5-Biphenyl-4-y1-3-hydroxy-2-]2-(2-0x0-1,3-benzoxazol-3(2H)-yl)ethylpentanoic acid
(Compound No. 96)

5-Biphenyl-4-yl-2-[2-(5,6-dichloro-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 102},

5-Biphenyl-4-yl-2-[2-(2,4-dioxo-1,4-dihydroquinazolin-3(2H)-yl)ethyl]-3~
hydroxypentanoic acid (Compound No. 103),

5-Biphenyl-4-yl-2-[2-(1, 3-d10xo-1,3~dihydro—2H ~pyrrolof3 4-c]pyr1dm—2-yl)ethyl]~3-
hydroxypentanoic acid (Compound No. 104),

5-Biphenyl-4-yl-3-hydroxy-2-{2-(7-methyl-4-0x0-1,2,3-benzotriazin-3(4H)-
ylethyl]pentanoic acid (Compound No. 120), and

5~Bipheny14—y1~2-[2-(5-tert—butyl—1,3-dioxo-1,3-dihydro-ZH—isoindol-z-yl)cthyl]~3—
hydroxypentanoic acid(Compound No. 121),

Scheme rocedare:

Step 1: Synthesis of 5-(4-bromo-phenyl)-3-oxo-pentanoic acid tert-butyl ester

tert-Butyl acetoacetate (23.8 ml) was added dropwise over 15 minutes to a stirred
suspension of sodium hydride (8.9 mg) in tetrahydrofuran at 0 °C under nitrogen
atmosphere. After stirring for 20 minutes n-butyl lithium in hexane (111 m!) was added
then stirring continned for a further ten minutes. The resulting solution was treated
dropwise with a solution of 4-bromobenzy] bromide (14,19 g) in tetrahydrofuran (100 mi)
and then warmed to room temperature. The reaction was stizred for 40 minutes at room

B
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temperature and then quenched with HCI (6M, 5 ml). The resulting mixture was extracted
with diethyl ether. The organic phases were combined, washed with brine and dried over
anhydrous sodium sulphate. The solvent was evaporated under reduced pressure. The
residue was thus obtained was purified via flash chromatography using 5% ethyl acetate in
hexane as eluant to furnish the title compound (37 g).

Step 2: Synthesis of 1,1-dimethylethyl 2-(2-{[(1,1-dimethylethyl) (dimethyl) silyljoxy}
ethyl)-5-(4-bromophenyl)-3-oxopentanoate

A solution of the compound (9.7 g) obtained from step 1 above in
dimethylformamide (25 ml) was added dropwise over 20 minutes to a stirred suspension
of sodium hydride (1.42 g) in dimethylformamide (25 ml) at 0 °C under nitrogen
atmosphere,and stirred the reaction mixture for 20 minutes. To it was added (2~
bromoethoxy)-t-butyldimethylsilane (8.50 g) dr(_}pwise over 20 mmutes at 0 °C then the
reaction mixture was heated to 70 °C for about 3-4 hour. On cooling to room temperature
the reaction was quenched with water. The residue was partitioned between saturated
aqueous ammonium chloride solution and dichloromethane. The organic phases were
combined, washed with water and brine, dried over anhydrous sodium sulphate and
concentrated under reduced pressure. The residue thus obtained was purified by column

_chromatography using 8% ethyl acetate in hexane as eluant to furnish the title compound

(9.5 g).

Step 3: Synthesis of 1,1-dimethylethyl 2-(2-{[(1,1~dimethylethyl) (dimethyl)silyl]
oxy}ethyl)-3-hydroxy-5-(bromophenyl)pentanoate

Sodium borohydride (0.46 g) was added portion wise to a stitred solution of the
compound (4.2 g) obtained from step 2 above in methanol (50 ml) at 0 °C under nitrogen
atmosphere and stirred the reaction mixture for approximately 2 hours. The mixture was
quenched with saturated aqueous ammonium chloride solution (100 ml) and extracted with
diethyl ether. The organic layers were combined, washed with water and brine, dried over
anhydrous sodium sulphate and concentrated under reduced pressure. The residue thus
obtained was purified by column chromatography using 25% ethyl acetate in hexane as
eluant to firnish the title compound (3.7 g).

O
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Step 4: Synthesls of 1,1-dimethylethyl 2-2-{[(l,1-dimethylethyl)(dimethyD)
silyl]oxy}ethyl)-s-(é»bromphenyl)-s«({[b(meﬁnyloxy) phenyljmethyl}
oxy)pentanoate

Boron triffuoride etherate (5.0 m1) was added to a stirred solution of the compound
(4.0 ) obtained from step 3 above and 4~mathoxybenzyl 2,2,2~mchlometbamm1doate
(3.26g) in wtrahydroﬁm 40 mal) at 0 °C under nitrogen atmosphere. The feaction was
allowed to warm to Toom temperature at which stiring was continued for 2 hour. The
solven was evaporated under reduced pressure and the residue thus obtained was purified
by column chromatography using 20% efhyl acetate in bexane as elnant to firnish the title

“compound (3.8 g).
_Step 5: Synthesis of l,l—dimethylethyl %@-hydroxyeﬂlyl)-&(&bromophauym-({w-

(methyloxy)phenyl]methyl}oxy)pentamate

A solution of teua-n*butylammomum finoride (0.45 wl) was added dropw:se over
15 minutes to 2 stirred solutmn of the oomyound (200 mg) obtained from step 4 above in
tetrahydrofuran (5 ml) at0 °C under.mtrogm atmosphere. The reaction mixture was-
allowed to warm to room temperature at which st:rrmg was continued for 2 hour. The
volatiles were evaporated under reduced pressure and the residue thus obtained wes
partitioned between ethjl acetate and water. ‘The phases were separated and the aqueous’ '
layer was washed with ethyl acetate. The organic layers were combined, washed with
water and brine, dried over anhydrous sodium sulphate and concenn*ated under teduced
pressumtoﬁmshtheﬂﬂeccmpound(l%mg} -
Step 6: Synthesis of 1,1-Dimethyletityl) 5-(4-bromophenyl)-3-({4-
(methylo:ty)phenyl]memyl}oxy)az-{%[(methﬂsulfnn_yl)oxy} ethyl}pentanoate

Methanesulfbnyl ehloride (0.63 ml) was added in one portion to 2 stirred solution
of the compound (2.99 g) obiained from step 5 above and tristhylawmine (2.6 mi) in
dichloromethane (50 ml) ,Iat room temperature under nitrogei: atmosphere and stirred at
Toom temperature for 1 hour. The erude mixiure was partitioned between saturated
aquoous citeic acid solution and dichloromethane, 'I'he phases were separated and the
organic layer was concentm&d mader reduced preasm'a % ﬁ:mash the title compound
(3.2g). -
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Step 7: Synthesis of 1,1-Dimethylethyl 2-[2-(1,3-diox0-1,3-dihydre-2H-isoindo}-2-
yDethyl]-5-(4-bromophenyl)-3-({[4-(methyloxy)phenyljmethyl}oxy)pentanoate

Potassiom phihalimide (1.25 g) was added in one portion to a stitred solution of the
compound (3.5 g) obtained from siep 6 above in dimethylformamide (25 ml) at room
temperature under nitrogen atmosphere. The resulting solution was heated at 80 °C for
about 2 houss and then cooled to room temperature. The volatiles were evaporated under
reduced pressure and the residue thus obtained was partitioned between dichloromethane
and water. The layers were separated and the organic phase evaporated to dryness under
reduced pressure. The residue thus obtained was purified by column chromatography
using 20% ethyl acetate in hexane as eluant to furnish the title compound (2.45 g).

Step 8: Synthesis of zers-butyl 5-(4'-chlorobiphenyl-4-yi)-2-{2-(1,3-dioxe-1,3-dihydro-
2 H-isoindol-2-yl)ethyl]-3-[(4-methoxybenzyloxy]pentanoate

To a solution of the compound (200 mg) obtained from step 7 above, (4-
chlorophenyl)boronic acid (90 mg) and potassium carbonate (133 mg) in
dimethylformamide (3 ml) was added tetrakis(triphenylphosphine)palladium (0) (18.5 mg)
and stirred the reaction mixture for 6 hours at about 100 °C. The resulting reaction
mixture was diluted with water and extracted with ethyl acetate. The orgauic layer was
separated, washed with water and brine, dried over anhydrous sodium sulphate and
concentrated under reduced pressure. The residue thus obtained was purified by column
chromatography using 20% ethyl acetate in hexane as sluant to firnish the title compound
(116 mg).

Step 9: Synthesis of 5-(4'-chlorobiphenyl-4-y1)-2-[2-(1,3-diox0~1,3-dihydro-2H-
isoindol-2-ylethyl}-3-hydroxypentanoie acid

To a solution of the compound (120 mg) obtained from step 8 above in
dichloromethane (5 ml) was added trifluoroacetic acid (2 ml) and stirved the reaction
mixture for 2 hours at room temperature, The solvent was evaporated under reduced
pressure and the residue thus obiained was purified by preparative thin layer
chromatography (eluant: 60% ethyl acetate in hexane) to fumish the title compound (68
mg).
Mass (m/z): 478.0 (M*+1).

44
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The following illustrative compounds were prepared analogously:

5~(4'-tert-Butylbiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y}ethyl]-3-
hydroxypentanoic acid (Compound No. 2),

5-(4"-Butylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-
hydroxypentanoic acid (Compound No. 3),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4"-methoxybiphenyl-4-
yDpentanoic acid (Compound No. 5),

2-[2~(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-ethoxybiphenyl-4-yl)-3-
hydroxypentanoic acid (Compound No. 6),

2-2-(1 ,3-Dioxo-1,3;dihydro~2H—isoindol—2—yl)ethyl]—5—(4’-fonny1biphenyl—4—yl)—3—
hydroxypentanoic acid (Compound No. 7),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-(2'4',6"-
trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 8),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-propoxybiphenyl-4-
yDpentanoic acid (Compound No. 9),

5-(3' 4"-Diflucrobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 10),

2[2-(1,3-Dioxo-1,3~dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-methoxybiphenyl-4~
yDpentanoic acid (Compound No. 23), '

5-(2', 3" “Dimethylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-
hydroxypentanoic acid (Compound No. 24),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[3"-
(trifluoromethyl)biphenyl-4-yilpentanoic acid (Compound No. 25),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-5-(4 -ethylbiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 26),

6y
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5-(3',5'-Dichlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl]-3-
hydroxypentanoic acid (Compound No. 27),

5-[4'-Chloro-3'-(irifluoromethyl)biphenyl-4-yl]-2-[2~(1,3-dioxo-1,3-dihydro-2H-isoindol-
2-yljethyl]-3-hydroxypentanoic acid (Compound No. 28),

5-(2,5-Difluorobiphenyl-4-yl)-2-[2-(1 ,3-dioxo—1,3~dihydro~2H-isoiﬁdol—2—yl)ethyl]—S-
hydroxypentanois acid (Compound No. 29),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-[2"-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 30),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(methylthio)biphenyl-4-yl]pentanoic acid (Compound No. 31),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-5-(4'-flucro-3'~methylbiphenyl-4-yl)-
3-hydroxypentanoic acid (Compound No. 32), '

2-[2~(1,3-Dioxo-1,3-dihydro-2H-isoindol-2~yDethyl]-3-hydroxy-5-(3'-isopropylbiphenyl-
4-yl)pentanoic acid (Compound No. 33),

5-(3',4'-Dimethylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanbic acid (Compound No. 34),

5+(2',6'-Diftuorobiphenyl-4-y)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl}-3-
hydroxypentanoic acid (Compound No. 35),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-fluorobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No, 36),

5-(3',5"-Difluorobiphenyl-4-yl)-2-[2-(1,3~dioxo~1,3-dihydro-2 H-isoindol-2-y1)ethyl]-3-
hydroxypentanoic acid (Compound No. 37),

5-(3"-Chloro-4'-fluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dikydro~2 H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No. 38),

€4
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5-(3'4'-Dimethoxybiphenyl-4-y1)-2-[2-(1,3~dioxo-1,3-dihydro-2H-isoindo}-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 39),

5-(3-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 40),

2~[2-(1,3-Dioxo-1,3-dihydro—ZH—isoindol—Z—yl)efhyl]-?:—hyd;oxy—5~(3‘-methy1biphenyl—4—
yl)pentanoic acid (Compound No. 41),

5-(2',3"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-
hydroxypentanoic acid (Compound No. 42),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(2'-fluoro-3-methoxybiphenyl-4-
yi)-3-hydroxypentancic acid (Compound No. 43),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(3'-fluoro-4'-methylbiphenyl-4-yl)-
3 hydroxypentanoic acid (Compound No. 44),

2—[2~(1,3—Dioxo—1,3-dihydro-ZH~isoindol—2-y1)ethyl]-3-11ydroxy§-5-(4'—hydroxybiphenyl—4~
yDpentanoic acid (Compound No. 50),

3-Hydroxy-5-(4'-methoxybiphenyl-4-y1)-2-[2-(3 -methyl-2,6-diox0-3 ,6~dilydropyrimidin-
1(2H)-yl)ethyl]pentanoic acid (Compound No. 51),

5-(4'-Chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1(2H)-yl)ethyl]pentanoic acid (Cornpound No. 52),

5-(4'-Fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1(2H)-yl)ethyl}pentanoic acid (Compound No. 53),

5-[4-(5-Chloro-2-thienyl)phenyl]-2-[2-(1,3-dioxo-1,3-dihydro-2/-isoindol-2-yethyl]-3-
hydroxypentanoic acid (Compound No. 54),

4'-[4-Carboxy-6-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)-3-hydroxyhexyl|biphenyl-4-
carboxylic acid (Compound No. 55),

g~
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2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-{4'-
(methoxycarbonyl)biphenyl-4-yllpentanoic acid (Compound No. 56),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-hydroxy-5-{4'-
(irifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 57),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-methoxypyridin-
3-yl)phenyl]pentanoic acid (Compound No. 58),

3-Hydroxy-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yllpentanoic acid (Compound No. 59),

5-(3' 4"-Diftuorobiphenyl-4-y1)-3-hydroxy-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-
yl)ethyllpentanoic acid (Compound No. 60),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-5-(3'-flucrobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 61),

5—[4'-(}3enzyloxy)-3'—ﬂuorobiphenyl-4—yl]—2-[2—(1',3—djoxo—1,3 ~dihydro-2H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 62),

5-[4'-(Benzyloxy)biphenyl-4-y1}-2-{2-(1,3-dioxo-1,3~-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 63),

3-Hydroxy-5-(4"-methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyl}pentanoic acid (Compound No. 64), '

5-(4'-Chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-
yl)ethyllpentanoic acid (Compound No. 65),

2—[2~(1 ,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-hydroxy-5-(4'-methylbiphenyl-4~
yl)pentanoic acid (Compound No. 66),

3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No.67),

X3
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3-Hydroxy-5-(4"-methylbiphenyl-4-y1)-2-[2«(5-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-
2-yl)ethyl]pentanoic acid (Compound No. 68),

5-(4'-Chlorobiphenyl-4-y1}-3-hydroxy-2-]2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-
2-yDethyl]pentanoic acid (Compound No. 69),

3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-ylethyl]-5-[4'-
(triffuoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 70),

5-(4'-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
ylethyl]pentanoic acid (Compound No. 71),

3-Hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 72),

5-(4'-Cyanobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yl)ethyljpentanoic acid (Compound No. 73),

5-(4'-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-
2-ylethyl]pentanoic acid (Compound No. 74),

3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-
2 H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. 75),

5-(4'-Ethylbiphenyl-4-y1)-3-hydroxy-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)~
yhethyl]pentanoic acid (Compound No. 76),

3-Hydroxy-2-{2-(5-methyl-1,3~dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 77),

2-[2~(5-tert-Butyl-1,3-dioxo-1,3~dihydro-2 H-isoindol-2-yDethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-y)phenyl}pentanoic acid (Compound No. 97),

5-{4-[6-(Dimethylamino)pyridin-3-yl]pbenyl}-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-
2-yDethyl]-3-hydroxypentanoic acid (Compound No. 98),

&+
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2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-y)ethyl]-3-hydroxy-5-[4*-
(methylsulfonyDbiphenyl-4-yllpentanoic acid (Compound No. 99),

5-[4'-(Aminocarbonyl)biphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
ylethyl]-3-hydroxypentanoic acid (Compound No. 100),

5{A~(1-Benzyl-1 H-pyrazol-4-yDphenyl]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 101),

2-[2-(5-tert-Butyl-1,3-dioxo-1,3—dihydxo—?.H-isoindol—Z-yl)ethYl]—S—(3',4'-
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 105),

2-2-(1,3 -Dioxo-1,3-dihydro-2H—isoindol-2-y1)ethyl]~5-(3’-ﬂuoro—4‘-methoxybiphenyl~4—
y1)-3-hydroxypentanoic acid (Compound No. 110), and

2-[2-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-(4-pyrimidin~5-
ylphenyf)pentanoic acid (Compound No. 119).

Scheme I, path a procedure:

Example 3: Synthesis of 2-(2- {[(benzyloxy)carbonyllamino}ethyl)-5-biphenyl-d-yl-3-
droxypentanoic acid (Compound No. 11

Step 1: Synthesis of tert-butyl 2-(2-{[{(benzyloxy)carbonyljamino}ethyl)-5-biphenyi-4-yl-3-
oxopentanoate

To a solution of the compound fert-butyl 5-biphenyl-4-yl-3-oxopentanoate (237
mg,) in tetrahydrofuran (4 mi) and fert-butyl alcohol (4 ml) at 0°C under inert aimosphere
was added potassium tert-butoxide (98 mg) and stirred for 20 mimutes. To this at 0 °C was
then added n-tetrabutylammonium iodide (27 mg) and benzyl aziridine-1-carboxylate (130
mg) and stirred the reaction mixture for 5 minutes. The resulting reaction mixture was
warmed to room temperature and then further heated at 70 °C for 2 hours. The solvent
was evaporated under reduced pressure and the residue thus obtained was taken in water
and extracted with ethyl acetate. The combined organic layers were washed with water
and brins, dried over anhydrous sodium sulphate and concentrated under reduced pressure.

&3
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The residue thus obtained was purified by column chromatography using 20% ety
acetate in hexane as eluant to furnish the title compound (60 mg).

Step 2: Synthesis of ‘tembﬁtyl z{z-{i(benzyiom')catbonyllamino}ethyl)--ﬁ-biphenyl-&
yl~3~hydroxypentanohte , _

To a solution of the compound (100 mg) obtained from step 1 above in methanol
2 ml) at 10 °C to -2 "C was added sodium bomhydndc (9 mg) and stimed ﬂae mixtore
for 40 minutes af the same temperature, The solvent was evaporated under reduced
pressure and the residue thus obtained was quenched with saturated solution of amrmonium
chlotide and extracted with ethyl acetate. The combined arganic layers were washed with.
water and brine, dried over anhydrous sodium sulphate and concentrated under reduced

pressure. “The residue thus obtained was purified by colunm chromatography using 5%

methanol in dinhlommethane as eluant to ﬁlmlsh the title compound (80 mg).

Btep 3: Synthesis of 2~(2~{[(benzyloxy)carbonyi] anﬁno}ethxd)—ﬁ-biphenyl#yl-&
hydrox;yjpentanoic acid

* To a solution of the compound (40 mg) bb’mméd from step 2 above in dry
dichloromethans (10 mi) at 0 °C 'was added triffuoroacetic acid (0.5 mi) and anisole
{0.05 mi) and stirred for 4 hours, The solvent and excess resgents were evaporated under
reduced pressure and the residus fhus obtained was purified by colurm chromatograpby
using 60% ethyl acefate in hexane as elﬁa'nt to ﬁlrmsh the tiﬁe compound (25 mg).
Mass (m/2): 448.1 (M"+1).

Step 1: Synthesis of 4-{[(benzyloxy)carbonyljamino}-1-(2-biphenyl-4-ylethyl)-2-(ters-
butoxyearbonyDbutyl benzoate

Benzoic acld (48.5 mg), M:methylammopyndme (24.3 mg) and methylamme
(0.08 mI) were added to a solution of fert-butyl 2-(2-{[(benzyloxy)carbonyljamino} ethyl)-
5-biphenyl-4-yl-3-hydroxypentanoate (200 mg) in dichloromethane (5 ml) at 0 °C and the
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reaction mixfure was stirred for 15 minutes. 1-Ethyl-3-(3°-dimethylaminopropyl)-
carbodiimide (152 mg) was added and the reaction mixture was stirred overnight. The
reaction mixture was taken in distill water and exiracted with dichloromethane (20 ml).
The organic layer was washed with dilute sodium bicarbonate solution, brine solution,

' dried over anhydrous sodium sulphate and evaporated under vacuum. The residue thus

obtained was purified by column chromatography using 10% ethyl acetate in hexane as
eluent to fumish the title compound (180 mg).

Step 2: Synthesis of 4-amino-1-(2-biphenyl-4-ylethyl)-2-(terr-butoxycarbonyl)butyl
benzoate

10% Palladium on charcoal (100 mg) was added to the solotion of the compound
(170 mg) obtained from the step 1 above in ethyl acetate (10 ml) and the reaction mixture
was shaken under hydrogen atmosphere (40 psi) for 4 hours followed by filtration through

celite. The filtrate was then concentrated under reduced pressure to furnish the title
compound (100 mg).

Step 3: Synthesis of 1-(2-biphenyl-4-ylethyl)-2-(fert-butoxycarbonyl)}-4-{[(4-
fluorophenylsulfonyllamine}butyl benzoate

4-Fluorobenzene sulphonylchloride (62 mg) and trietbyl amine were added at 0 °C
to the solution of the compound (150 mg) obtained from the step 2 above in
dichloromethane (5 ml) and the reaction mixture was stirred for 3 hours. The reaction
mixture was diluted with distilled water and extracted with dichloromethane (15 ml). The
organic layer was washed with water, cold dilute hydrochloric acid and brine solution,
dried over anhydrous sodium sulphate and evaporated under reduced pressure. The

residue thus obtained was purified by column chromatography using 10% ethylacetate in
hexane as eluent o furnish the title compound (100 mg).

Step 4: Synthesis of rer+-butyl 5-biphenyl-4-y1-2-(2-{[(4-flnorophenyl)sulfonyl]
amino}ethyl)-3-hydroxypentanoate

Aqueous solution of lithium hydroxide (18 mg in 1 ml of water) was added to a
solution of the compound (100 mg) obtained from Step 3 above in tetrahydrofuran:

methanol: water (3: 1: 1, 5 ml). The resulting reaction mixture was stitred overnight. The
reaction mixture was concentrated and the residue thus obtained was diluted with water,
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acidified with dilute hydrochloric acid solution and extracted with ethyl acetate. The
organic layer was washed with distilled water and brine solution, dried over anhydrous
sodium sulphate and concentrated under reduced pressure to furnish the title compound
(94 mg).

Step 5: Synthesis of 5-biphenyl-4-y1-2-(2-{[(4-fluorophenyl)sulfonyljamino}ethyl)-3-
hydroxypentanoic acid

Trifluoroacetio acid (0.5 ml) was added to the solution of the compound (100 mg)
obtained from the step 4 above in dichloromethans (5 ml) and the reaction mixiure was
stirred for 2 hours, The reaction mixture was then concenirated. The residue was flushed
with nitrogen gas and dried on high vacuum and purified by preparative thin layer
chromatography using 12 % methanol in dichloromethane to furnish the tifle compound

(30 mg).

Mass (mn/z): 494.1 (M + 23)

Example 5: Synthesis of S-biphenyl-4-y1-2-(2-{[(3-f1 envlacetyllamino} ethvl)-3-
hydroxypentanoic acid (Compound No. 88)

Step 1: Syhthesis of 1-(2-biphenyl-4-ylethyl)-2-(ters-butoxycarbonyl)-4-[(4~
fluorobenzoyDaminolbutyl benzoate

4-Fluorobenzoic acid (45 mg), N-methylmorpholine (0.05 ml),
hydroxybenzoiriazole (51.5 mg) were added to the solution of 4-amino-1-(2-biphenyl-4-
ylethyl)-2-(fert-butoxycarbonyDbutyl benzoate (150 mg) obtained from Example 3, stop 2 '
in dry dimethylformamide (2 ml) at 0 °C, 1-ethyl-3-(3’-dimethylaminopropyl)-
carbodiimide (92 mg) was added and the reaction mixture was stirred overnight. The
reaction mixture was taken in distilled water and extracted with ethylacetate. The organic
layer was washed with distilled waier and brine solution and dried over anhydrous sodium
sulphate followed by evaporation under reduced pressure. The residue thus obtained was
purified by column chromatography using 10 % ethyl acetate in hexane as eluent to get the
title compound (120 mg). :

Step 2: Synthesis of zert-butyl 5-biphenyl-4-yl-2-{2-[(4-fluorobenzoyl)amino]ethyl}-3-
hydroxypentanoate
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Aqueous solution of lithium hydroxide (22 mg) was added to a solution of the
compound (120 mg) obtained from Step 1 above, in tetrahydrofuran: methanol: water (3:
1: 1, 5 ml) and the reaction mixture was stirred overnight. The reaction mixture was
concentrated and the residue thus obtained was taken in distilled water, acidified with
dilute hydrochloric acid solution and extracted with ethyl acetate. The organic layer was

washed with distilled water and brine solution and dried over anhydrous sodium sulphate,

The solvent was evaporated under reduced pressure to furnish the title compound (100
mg).
Step 3: Synthesis of 5-biphenyl-4-yl-2-{2-[(4-fluorobenzoyl)amino]ethyl}-3-
hydroxypentanoic acid

Triflnoroacetic acid (0.5 ml) was added to a solution of the compound obtained
from the step 2 above (100 mg) in dichloromethane (5 m1) and the reaction mixture was
stirred for 2 hours. The reaction mixture was then concentrated. The residue was flushed
with nitrogen gas and dried on high vacuum and purified by preparative thin layer
chromatography using 12 % methanol in dichloromethane to furnish the title compound
(30 mg).
Mass (m/z): 458.1 (M*+23),

The following illustrative analogues were prepared analogously,

5-Biphenyl-4-yl-3-hydroxy-2-{2-[(phenylacetylamino]ethyl } pentanoic acid (Compound
No. 45), and

5-Biphenyl-4-yl-2-{2- [(4-ﬂu6robenzoyl)amino]ethyl} -3-hydroxypentanoic acid
(Compound No. 89)

Example 6: Synthesis of 5-biphenyl-4-v1-2-[2-({[(4-
fluorophenyl)aminolcarbonyl} aming)ethyl]-3-hydro ntanoic acid (Compound No. 92

Step 1: Synthesis of 1-(2-biphenyl-4-ylethy)-2-(tert-butoxycarbonyl}-4-({[(4-
fluorophenyl)amino]carbonyl}amino)butyl benzoate

04

P2
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4-Fluorophenyl isocyanate (29 mg) was added to the solution of 4-amino-1-(2-
biphenyl-4-ylethyl)-2-(zert-butoxycarbonyl)butyl benzoate (100 mg) obtained from
Example 3, step 2 in dry dichloromethane at 0 °C under argon atmosphere and the
reaction mixture stirred for 1 hour. The reaction mixture was dried over high vacuum to
fornish the title compound (130 mg).
Step 2: Synthesis of 5-biphenyl-4-yl-2-[2~({[(4-fluorophenyl)amino] carbonyl}amino)
ethyll-3-hydroxypentanoic acid

Aqueous solution of lithium hydroxide (22 mg in 1 ml) was added to the solution
of the compound (130 mg) obtained from Step 1 above, in tetrahydrofuran; methanol:
water (3: 1: 1, 5 ml) and the reaction mixture was stirred at 40 °C overnight. The reaction
mixture was concentrated and the residue thus obtained was taken in distilled water,
acidified with dilute hydrochloric acid solution and extracted with ethyl acetate. The
organic layer was washed with distilled water and brine solution and dried over anhydrous
sodium sulphate. The solvent was evaporated under reduced pressure to furnish the title
compound (40 mg)

Mass (m/z): 473 (M'+23); 451.1 (M+1)

Scheme IV, Procedure

2-ylethyl]pentanoic acid Compound No. 91
Step 1: Synthesis of zert-butyl 5-biphenyl-4-y1-2-[2-(1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]-3-0xopentanoate

The title compound was prepared following the procedure as depicted in Example
1, step 2, by using 2-(2-bromoethyl)-1H-isoindole~1,3(2H)-dione in place of 3-(2-
bromosthyl)-1 ,2,3-benzotdazin—4(3ﬂ)—one.

Step 2: Synthesis of ters-butyl 5-biphenyl-4-yl-3-hydroxy-2-[2-(1-hydroxy-3-0x0-1,3-
dihydro-2H-isoindol-2-yl)ethyl]pentanoate

To a solution of the compound (165 mg) prepared from Step 1 above, in dry
methanol and THF (1:1, 8 mI) at -20 °C was added sodium borohydride (38 mg) and the
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reaction mixture was stitred at 1¢ fot 3 h and then at 45 °C for 1 hour. The reastion
mixture was cooled to 0 °C and quenched with saturated ammonium chloride solution.
The solvents were evaporaied in vacuo and me residue taken into water and exn:acted with
ethyl acetate. The combined orgamc exiracts were washed with watr and brine and dried
over anhydrous sodium sulfate. The solvettt was evaporated under reduced pressure o
obtain the crude title compound (165 mg). ‘

Step 3: Synthesis of &biphenyld-ylé-hydroxy-z-[w-oxml,sudihydro—m-isoindol- ’

2-yDethyllpentanoic acid _
To a solution of the compound (160 mg) obtained from Step 2 above in
trifluororacetic acid (2 ml) at roorm temperature was added sodium borokydride (36 mg)

and stirred for 1 h. The volatiles were mporated ander reduced pressure and the residue
purified by pwepamuve TLC using 10% meﬁzanol«DCM as the mobile phase (100 mg).

 Mass (m/z): 430.0 (M+1).

'Ihe followmg i]]usttaﬁve analogue was prepatad analogously,

5~Brphsnyl~4-yl-«3~hydraxy-2~[2-(1—oxo-l,3-dihydm-2H~xs0mdol~2~yl) butyllpentanoic
acid (Compound No, 124)

Compound No. 4 (30 mg) was loaded on preparative thin layer chromatography
and the TLC plate was run using 30% acstone in dichloromethane as the mobile phase.
The desired diastereomeric bands were cut separately. The silica gel of the individual
bands oontaining the individual compound paiss was loaded on a short colwrm and
chromatogmphm purification by elution with 5% methanot 1 in DCM yielded the
correspanding title compounds. Compound No. 80: 6 mg, Compound No. 81: 16 mg,

The fonowing pairs of illustrative diastereomers were separated analogously,

Y
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(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
formylbiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 13),

(2R,3R + 28,35)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-5-(4'-
formylbiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 14),

(2R,3R + 28,38)-2-[2~(1,3-Dioxo-1,3~-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5- -
(2',4',6"rimethoxybiphenyl-4-yl)pentanoic acid (Compound No.15),

(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3~dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5-
(2' 4" 6"-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 16),

(2R,35 + 28, 3R)-5-(4'-Acetylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3 -dihﬁdxo-ZHdsoindol—Z—
yDethyl]-3-hydroxypentanoic acid (Compound No. 17),

(2R 3R + 25,35)-5-(4"-Acetylbiphenyl-4-yD)-2-[2-(1,3-dioxo-1,3-dihydro-2H-~isoindol-2-
yDethyl}-3-hydroxypentanoic acid (Compound No. 18),

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yl)pentanoic acid (Compound No, 19),

(2R,3R + 28, 38)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-y)etltyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yDpentanoic acid (Compound No. 20), '

F

(2R,38 + 25, 3R)-5-(3',4"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-

2-yDethyl]-3-hydroxypentanoic acid (Compound No. 21),

(2R 3R + 28.38)-5(3' A-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dikydro-2 H-isoindol-

2-y)ethyl}-3-bydroxypentanoic acid (Compound No. 22),

(2R,38 + 25,3R)-2-[2-(1,3-Dioxo-1,3 -dihydro-ZH-isoindoi-z-yl)ethyl] ~3-hydroxy-5-{4-(6-
methoxypyridin-3-yl)phenyllpentanoic acid (Compound No. 78),

(2R,3R + 28,35)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 79),

a

)
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(2R 38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-5-(4'-
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 82),

(2R 3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 83),

(2R,38 + 28,3R)-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, 106),

(2R,38 + 28, 3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl)-3-
hydroxy-5-[4'-(trifluoromethyl)biphenyl-4-ylJpentanoic acid (Compound No. 107),

(2R,3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 108),

(2R3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-
hydroxy-5-[4™(triftuoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 109),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-methoxybiphenyl-4-
yI)-3-hydroxypentanoic acid (Compound No. 110),

(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-hydroxy-5-[4-(6-

' methylpyridin-3-yl)phenyljpentanoic acid (Compound No. 111),

(2R,3R + 28,385)-2-[2-(1,3-Dioxo-1,3~dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methylpyridin-3-yl)phenylJpentanoic acid (Compound No. 112),

(2R,3R + 28,38)-2-[2-(5-tert-Butyl-1,3~dioxo-1,3-dilyydro-2H-isoindol-2-yDethyl]-3-
hydroxy-5-(4"-methylbiphenyl-4-yl)pentanoic acid (Compound No. 113),

(2R,38 + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-
hydroxy-5-(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 114),

(2R,3R + 25,38)-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. 115),

6
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(2R,3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No.116),

(2R,38 + 25,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)etlyl]-5-(4"-
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid(Compound No. 117),

(2R,35 + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dikydro-2 H-isoindol-2-yDethyl]-3-
hydroxy-5~(4'-methoxybiphenyl-4-yDpentanoic acid (Compound No. 118),

(2R,3R + 28,385)-5-biphenyl-4-y1-3-hydroxy-2-[2-(1 H-indol-3-yDethylJpentanoic acid
{Compound No. 122}, and

(2R,35+28,3R)-5-biphenyl-4-yl-3-hydroxy-2-[2-(1 H-indol-3-ylethyl]pentanoic acid
(Compoumd No. 123).

Chiral HPLC analysis/separation was carried out for example, using Waters HPLC

LC Module I Plus system with UV 486 detector using a Chiralcel OJ-H (250%* 4.6)

column; mobile phase: 60 : 40 of 0.1% TFA in hexane: ethanol; flow rate 0.7 mL/min, run

time 60 minutes,

The following illustrative single diastereomers were separated using chiral HPLC

conditions,

(2R,38)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-diox0-1,3-dikydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No.125),

(28,3R)-5-(4"-Chlorobiphenyl-4-yl)-2-[2~(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-
3-hydroxypentanoic acid (Compound No.126),

(2R,3R)-5-(4"-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-
3-hydroxypentanoic acid (Compound No.127),

(28,38)-5-(4'-Chlorobiphenyl-4-yI)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No.128), '

7
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(2R,38) -2-[2-(1,3-Dioxo-1,3-dilydro-2 H-isoindol-2-ylethyl]-3-hydroxy~5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 129),

(28,3R)- 2-{2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyllpentanoic acid (Compound No. 130),

(2R,3R)- 2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentancic acid (Compound No. 131),

(28,38)- 2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyljpentanoic acid (Compound No. 132),

(2R,38)- 3-Hydroxy-5-{4-(6-methoxypyridin-3-yl)phenyl}-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yDethyl]pentanoic acid (Compound No.133),

(28,3R)}- 3-Hydroxy-5-{4-(6-methoxypyridin-3-yl)phenyl}-2-[2-(4-0x0~1,2,3-benzotriazin-
3(4H)-ylethyljpentanoic acid (Compound No.134),

{2R.3R)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yl)ethylJpentanoic acid (Compound No.135), and

(28,33)-3-Hydroxy-5-[4-(6-methoxypyridin-3~y)phenyl]-2-[2~(4-0x0-1,2,3-benzotriazin-
3(4H)-yDethyl]pentanoic acid (Compound No.136).

Assay for Mairix Metallo Proteinases (MMPs)

NCEs/standards were prepared (stock 10 mM) in 100% DMSO and subsequent
dilutions were made in 50% DMSO-50% TCNB (50 mM Tris, 10 mM CaCly, 150 mM
NaCl, 0.05% Brij-35, pH 7.5). 1 il of the compound and 88 il of TCNB was added to
wells of 96 well plate to achieve the desired final concentration of NCE (final DMSQ
concentration should not exceed 0.5%). 1 pl of activated, recombinant MMPs was added
to each well (20-100 ng/100 pl reaction mixiure) except the “negative well”, (MMP-1, 9
&14 enzymes require prior activation. For this, supplied enzyme was incubated with
either APMA, final conceniration. 1 mM, for a time period of 1 hr at 37°C). Tncubation
was done at room temperature for 4-5 min. Reaction was initiated with 10 pl of 100 pM

5
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substrate (ES001: Aliquots were freshly diluted in TONB; stock: 2 mM) and increase in
florescence was monitored at excitation wavelength 320.nm followed by emission at 405
nm for 25-30 cycles. Increase in florescence (RFU) was calculated for positive, negative
and NCE/standard wells. The percent inhibition compared to controls was calculated and
ICso values determined using Graph-prism software,

Activities for MMO9 provided ICs values from about 10 mictomolar to about 2 nM,
or from about 1 micromolar to about 2 nM, or from about 650 nM to about 2 nM, or from
about 300 nM to about 2 nM, or from about 100 nM to about 2 nM, or from about 50 nM
to about 2 nM, or from about 30 nM to about 2 nM, or from about 20 1M to about 2 oM,
or from about 15 to about 2 nM, as compared to about 1.5 nM for marimasat,

Activities for MM12 provi‘ded 1Csp values from about 10 micromolar to about 0.4
nM, or from about 1 micromolar to about 0.4 nM, or from about 300 nM to about 0.4 nM,
or from about 100 nM to about 0.4 nM, or from about 50 nM to about 0.4 nM, or from
about 30 nM to about 0.4 oM, or from about 20 nM to about 0.4 nM, or from about 15 to
about 0.4 nM, or from about 7 to about 0.4 M as compared to about 0.9 M for

marimasat,

A9
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We claim:

i, Compounds having the siructure of Formula I:

R1

5
R3 O+
R2 ~ACH)n
Formuila |

wherein
n is an integer from 1 to 5;

Ry is optionally substituted alkyl, alkenyl, alkymyl, cycloalkyl, aryl, heterocyelyl,
heteroaryl, aralkyl, alkoxy, aryloxy, alkenyloxy or alkynyloxy;

R is alkenyl, alkynyl, aryl, heterocyclyl, heteroaryl, cycloalkyl, NR4Rs, -NHC(=Y)Ry, -
NHCEY)NRsR;, -NHC(=0)OR4, -NHSO2R4, C(=Y)NR4Rs, C(=O)OR¢ [wherein Y is
oxygen or sulpbur], ORs, -OC(=0)NR4Rs, O-acyl, S(O)uR4, ~-SONR4)z, cyano, amidino or
guanidino [wherein R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl,
aralkyl, heteroarylallcyl, heterocyclylalkyl or cycloalkylalkyl and m is an integer 0-2; Rs is
hydrogen or Ry; R is Ry or ~SO;N(R4)z and Ry is hydrogen, alkyl, cycloalkyl, aralkyl,
heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl];

R; is hydrogen, flnorine, alkyl, cycloalkylalky! or aralkyl;

A is OH, ORs, -OC(=O)NR4Rs, O-acyl, Niy, NR4Rs, -NHC(=Y)Ry, -NHC(=Y)NRsRy, -
NHC(=0)ORs, -NHSO,R,.

2. A compound as claimed in claim 1 having the structure of Formula Ta:

Formula la

wherein

3D
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Alis OHs 'OC(:’O)NMRS’ NHZ: N-R4R5» "NHC(=Y)R4= 'NHC(=Y)NR5R7!=
-NHC(=0)ORs4, -NHSO;R4;

n, R; Ry ,R3 and Ry are ag define carlier.

3. A compound as claimed in claim 1 having the structure of Formula Ib:

Ry o
RS OH

Rz/(cHz)n
Formula b

wherein
Ry, is aryl or heteroaryl;
n, Ry R; and A are as defined earlier.

4, A compound as claimed in claim 1 having the structure of Formula Ic:

R1 o
R3 o OH
- 'n
Re,

Formula lc

wherein

Raa is NR4Rs, -NHC(E=Y)Rs, -NHC(=Y)NRsRy, -NHC(=0)ORy, ~-NHSO,R,, amidino or
guanidino [wherein Y is oxygen or sulphur and 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; Ry and Rs together may optionally form a
heterocyclic ring containing one or more heteroatoms such as O, N or 5 and Ry is R4 or -
SONR4):)

1, Ry, Rs and A are as defined earlier.

5. A compound selected from the groﬁp congisting of

5-Biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yDethyllpentanoic acid
(Compound No. 1),
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4 5-(4'-tert-Butylbiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-

5  hydroxypentanoic acid (Compound No. 2),

6  5-(4'-Butylbiphenyl-4-yl)-2-[2~(1,3-dioxo-1 3-dlhydro-ZH-lsomdol-z-yl)ethyl]-3-

7  hydroxypentanoic acid (Compound No. 3),

8  5+(4-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)ethyl]-3-

9  hydroxypentanoic acid (Compound No. 4),
10 242-(1 ,3~Dioxo-1,3—dihydfo-ZHdsoindol—Z—yl)ethyl]-3—hydroxy-5—(4'~
11 tifluoromethoxybiphenyl-4-yl)pentanoic acid (Compound No. 5),
12 2-[2-(1,3-Dioxo-1,3-dihydro-2F-isoindol-2-yl)ethyl}-5-(4"-ethoxybiphenyl-4-y1)-3-
13 hydroxypentanoic acid (Compound No. 6),
14 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-5-(4'-formylbiphenyl-4-y1)-3-
15  hydroxypentanoic acid (Compound No. 7),

16 2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5-(2',4',6"-

17  trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 8),
18 2-[2-(1,3-Dioxo-1 3—dzhydro-?ﬂ—lsomdol-2-yl)ethyl}—3—hydroxy—5-(4'—propoxyb1phenyl-4~
19 yDpentanoic acid (Compound No. 9), -
20 5-(3'4'-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
21  hydroxypentanoic acid (Compound No. 10),
22 2-(2-{[(Benzyloxy)carbonyljamino}ethyl)-5-biphenyl-4-y1-3-hydroxypentanoicacid
23 (Compound No. 11).
24 5-Biphenyl-4-y1-2-[2-(1,3-dioxo-1,3-dihydro-2 F-isoindol-2-yl}ethyl]-3-hydroxypentanoic
25  acid (Compound No. 12),
26 (2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-5-(4'-
27  formylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 13),
28  (2R3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'
29  formylbiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 14),
30 (2R3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-
31 (2'4,6-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No.15),
32 (2R,38 + 25, 3R)-2-{2-(1,3-Dioxo-1,3-dihydro-2 H~isoindol-2-yl)ethyl}-3-hydroxy-5-
33 (2'46-trimethoxybiphenyl-4-yl)pentancic acid (Compound No. 16),
34 (2R,35 + 28, 3R)-5-(4'-Acetylbiphenyl-4-yI)-2-[2-(1,3~dioxo-1 3-d1hydro—2H«1somdol—2—
35  ylethyl]-3-hydroxypentanoic acid (Compound No. 17),
36 (2R3R+ ZS,3S)-5-(4’-Acetylbipheny1-4~y1)-2~[2.—(1,3-dioxo-1,3-dﬁydro—2H—isoindol—2-
37

ylethyl]-3-hydroxypentanoic acid (Compound No. 18),

g¢

82
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(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylJethyl}-3-hydroxy-5-(4'-
propoxybiphenyl-4-ypentanoic acid (Compound No. 19),

(2R,3R - 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-hydroxy-5-(4'-
propoxybiphenyl-4-yI)pentanoic acid (Compound No. 20),

(2R,38 + 2§5,3R)-5+(3' 4"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3~dihydro-2H-isoindol-
2-ylethyl]-3-hydroxypentanoic acid (Compound No. 21),

{2R,3R + 28,35)-5-(3" 4"-Diftuorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3~dihydro-2 H-isoindol-
2-yDethyl]}-3-hydroxypentanoic acid (Compound No. 22),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yethyl]-3-hydroxy-5-(4"-methoxybiphenyl-4-
ylpentanoic acid (Compound No. 23),

5+(2',3'-Dimethylbiphenyl-4-y1)-2-[2~(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 24),

2-{2-(1,3-Dioxo-1,3~dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[3'-
(irifluoromethyl}biphenyl-4-yl|pentanoic acid (Compound No. 25),

2-[2(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4"-ethylbiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 26),

5-(3',5"-Dichlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3~dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 27),

5-[4'-Chloro-3'-(trifluoromethyl)biphenyl-4-y1]-2-{2-(1,3-dioxo-1,3~dihydro-2 H-isoindol~
2-ylethyl}-3-hydroxypentanoic acid (Compound No. 28),

5-(2,5"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 29),

2-12-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-hydroxy-5-[2'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 30),

2-2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-{4'-
(methylthio)biphenyl-4-yl]pentanoic acid (Compound No. 31),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4"-fluoro-3'-methylbiphenyl-4-y1)-
3-hydroxypentanoic acid (Compound No. 32),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2~-yDethyl]-3-hydroxy-5-(3'-isopropylbiphenyl-
4-ypentancic acid (Compound No. 33),

5-(3' 4'-Dimethylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yethyl]-3-
hydroxypentanoic acid(Compound No. 34),

5-(2',6-Diflnorobiphenyl-4-y1)-2-[2~(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-
hydroxypentanoic acid (Compound No. 35),

®)
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2-[2(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2~y1)ethyl]-5-(4'-flucrobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 36),

5-(3',5'-Diftuorobiphenyl-4-y1)-2-[2-1,3~dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3~
hydroxypentanoic acid (Compound No. 37),

5-(3"-Chloro-4'-flucrobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Cotapound No. 38),

5-(3' 4-Dimethoxybiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]}-3-
hydroxypentanoic acid (Compound No. 39),

5-(3"-Chlorobiphenyl-4-yl)-2-[2~(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 40),

2-[2(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(3"-methylbiphenyl-4-
yDpentanoic acid (Compound No. 41),

542, '-Dlﬂuorob:phenyl%yl)«iz-[z-{l 3-dioxo-1 3-dihydro-2H—1somdol~2-yl)ethyl]~3—
hydroxypentanoic acid (Compound No. 42),

2-[2-(1,3-Dioxo-1 3-dlhydm-w-momdol-z-yl)ethyi]—5~(2‘~ﬂuoro—3'«methoxyb1phenyl-4-
yl)-3-hydroxypentanoic acid (Compoxmd No. 43),

2-[2-(1,3-Dioxo-1 3~d:hydro—2H~1somdol—2-yI)ethyl]~5—(3'-ﬂmro—4'~methyfb1phenyl—4~yl)—
3-hydroxypentanoic acid (Compound No. 44), - '

5-Biphenyl-4-yi-3-hydroxy-2-{2-[(phenylacetyl)amino]ethyl}pentanoic acid (Compound
No. 45),

2-(3-Biphenyl-4-yl-1-hydroxypropyl)-6-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2~
yhhexanoic acid (Compound No. 46),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-oxophthalazin-2(1H)-yl)ethyl]pentanoic acid
(Compound No. 47),

5-Biphenyl-4-yl-2-[3-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-y)propyl}-3-
hydroxypentanoic acid (Compound No. 48),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2"-oxospiro[cyclopropane-1,3™-indol]-1'(2'H)-
yDethylJpentanoic acid (Conpound No. 49),

2-[2-(1,3-Dioxo-~1,3-dihydro-2H-isoindol-2-yDethyl}-3-hydroxy-5-(4"-hydroxybiphenyl-
4-yYpentanoic acid (Compound No. 50),

3-Hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1Q2H)-yDethyllpentanoic acid (Compound No. 51),

5—(4'-Chlorobiphenyl—4~yl)-3-hydroxy—2~[2—(3»methy1~2,6--dioxo~3,6—dﬂ1ydropyrimidin—
1(2H)-yDethyl}pentanoic acid (Compound No. 52),
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5-(4'-Fluorobiphenyl-4-y1)-3 hydmoxy«2~[2-(3~methyl-2 6-dioxo-3,6-dihydropyrimidin-
1(2H)-yl)ethyl]pentanoic acid (Compound No 53),

5-[4~(5-Chloro-2-thienyl)phenyl]-2-[2-(1, 3-610::0-1 »3-dihydro-2H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 54),

'-[4-Carboxy-6-1,3-dioxo-1,3-dihydro-2H-isoindol-2-y1)-3-hydroxyhexylJbiphernyl-4-
carboxylic acid (Compound No. 55),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-{4'-
(methoxycarbonyl)biphenyl-4-yl]pentanoic acid (Compound No. 56),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4"
(trifluoromethyl)biphenyl-4-yljpentanoic acid (Compound No. 57),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-hydroxy-5-{4-(6-methoxypyridin-
3-yDphenylipentanoic acid (Compound No. 58),

3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-ylethyl}-5-[4'"-
(trifluoromethyDbiphenyl4-yljpentanoic acid (Compound No. 59),

5+(3' 4'-Diftuorobiphenyl-4-y1)-3-hydroxy-2-{ 2-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yDethyl}pentanoic acid (Compound No. 60),

2-{2-(1,3-Dioxo-~1 3-d1hydro-2H-1somdol~2-y1)efhyl]-5-(3'-ﬂuorob1phenyl-4~y1)-3-
hydroxypentanoic acid (Compound No. 61),

5-{4'<(Benzyloxy)-3'-fluorobiphenyl-4-yl]-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 62),

5-[4'~(Benzyloxy)bxpheny1-4-yl]—2~[2-(l,3-&0::‘0-1 »3-dihydro-2H-isoindol-2-yl)ethyl}-3-
hydroxypentanoic acid (Compound No. 63),

3-Hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(4~-0x0~1,2,3-benzotriazin-3 (4 H)-
yDethyl]pentanoic acid (Compound No, 64),

5-(4'-Chlorobiphenyl-4-y)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-
ylethyl]pentanoic acid (Compound No. 65),

2-[2-(1,3-Dioxo-1 3-dﬂ1ydro-2H-1smndoi~2-yI)etbyI]-3~hydroxy-5—(4'~methyfb1phenyl-4~
yDpentanoic acid (Compound No, 66),

3-Hydroxy-5—-[4-(6—methoxypyndm~3-y1)phenyl]-2~[2~(4-ox0-1,2, -benzotriazin-3(4H)-
yhethyljpentanoic acid (Compound No.67),

3-Hydroxy-5-(4'-methylbiphenyl-4-y1)-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2F-isoindol-
2-yDethyllpentanoic acid (Compound No 68),

5-(4'-Chlorob1pheny1-4-yl)-3-hydmxy—2~[2-(5-methy1—1 3~leXO~1 S-dlhydro-ZH-lsomdoI-
2-yDethyl]pentanoic acid (Compound No. 69),
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140  3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yDethyl]-5-[4'-
141  (trifluoromethoxy)biphenyl-4-yilpentanoic acid (Compound No. 70),
142 5-(4“-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
143 yDethyl]pentanoic acid (Compound No. 71),
144 3-hydroxy-5-(4'-methylbiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
145  yDethyl]pentanoic acid (Compound No. 72),
146  5-(4'-Cyanobiphenyl-4-y1)-3 -hydroxy-—Z—[Z-(t[—-oxo~1,2,3-benzoﬁ‘iazin—3 (4H)-
147  yDethyl]pentanoic acid (Compound No. 73),
148  5-(4-Fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-
149  2-yl)ethyllpentanoic acid (Compound No, 74),
150  3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-1,3-dioxo-1,3-dikydro-
151  2H-iscindol-2-yl)ethyl]pentanoic acid (Compound No. 75),
152 5~(4'-Eﬂ1ylbiphenyl—4~yl)-3—hydroxy—2-[2—(4—oxo~1,2,3~benzouiazin~3(4ﬂ)-
153 ylethyl]pentanoic acid (Compound No. 76),
154  3-Hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-5-[4'-
155  (trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 77),
156  (2R.38 + 28,3R)-2-[2-(1,3-Dioxo-1,3~dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4-(6-
157  methoxypyridin-3-yDphenyljpentanoic acid (Compound No. 78),
158  (2R,3R + 2§,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
159  methoxypyridin-3-yDphenyl]pentanoic acid (Compound No. 79),
160  (2R,3R + 2§,38)-5-(4'-Chlorobiphenyl-4-yI)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-
161  yDethyl]-3-hydroxypentanoic acid (Compound No. 80),
162  (2R,38 + 28,3R)-5~(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
163 yDethyl]-3-hydroxypentanoic acid (Compound No. 81),
164  (2R,35 + 2§,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4"-
165 fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 82),
166  (2R3R + 285,35)-2-[2-(1 ,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(4'-
167  fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 83),
168  5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-0x0-4-phenyl-4a,8a-dihydrophthalazin-2(1H)-
169  yDethyl]pentanoic acid (Compound No. 84),
170 5-Biphenyl-4-yl-3-hydroxy-2-[2-(3-ox0-2,3-dihydro-4H-1,4-benzoxazin-4-
171  yDethyl]lpentanoic acid (Compound No. 85),
172 5-Biphenyl-4-yl-2-{2-[(3aR,7a5)-1,3-dioxo-1,3,3a,4,7,7 a-hexéhydro—ZH—isoindol—Z—
173 yljethyl}-3-hydroxypentanoic acid (Compound No. 86),

Co
&
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174  5-Biphenyl-4-y1-2-(2-{[(4-fluorophenyl)sulfonyljamino} ethyl)-3-hydroxypentanoic acid
175 (Compound No. 87),
176 5-Biphenyl-4-y1-2-(2-{[(3-fluorophenyl)acetyljamino} ethyl)-3-hydroxypentanoic acid
177 (Compound No, 88),
178  5-Biphenyl-4-y1-2~{2-[(4-fluorobenzoyl)amine]ethyl} -3-hydroxypentanoic acid
179 (Compound No. §9),
180  5-Biphenyl-4-yl-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-
181  yhethyl]pentanoic acid (Compound No. 90),
182  5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-oxo-1,3-dihydro-2H-isoindol-2-yl)ethyllpentanoic
183  acid (Compound No. 91).
184 5-Bipheny1—4—y1~2-[2—({[(4—ﬂuorophenyl)ami:n6]carbonyl} amino)ethyl]-3-
185  hydroxypentancic acid (Compound No. 92),
186  5-Biphenyl-4-yl-2-[2-(4,4-dimethyl-2,6-dioxopiperidin-1-yl)ethyl]-3 ;hydxéxypentanoic
187  acid (Compound No. 93),
188  5-Biphenyl-4-yl-2-[2~(7,9-dioxo-8-azaspiro[4.5]dec-8-yDethyl]-3-hydroxypentanoic acid
189  (Compound No. 94),
190  2~(3-Biphenyl-4-yl-1-hydroxypropyl)pent-4-ynoic acid (Compound No. 95);
191 5-Biphenyl-4-yl-3-hydroxy-2-[2-(2-0x0-1,3-benzoxazol-3(2H)-yl)ethyllpenianoic acid
192  (Compound No. 96)
193 2-[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-y)ethyl]-3-hydroxy-5-[4-(6-
194  methoxypyridin-3-yl)phenyljpentanoic acid (Compound No. 97),
195  5-{4-[6-(Dimethylamino)pyridin-3-yllphenyl}-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-
196  2-yDethyl}-3-hydroxypentanoic acid (Compound No. 98),
197 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-[4'-
198  (methylsulfonyl)biphenyl-4-yllpentanoic acid (Compound No. 99),
199  5-[4'-(Aminocarbonyl)biphenyl-4-y1]-2-{2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2~
200  yhethyl]-3-hydroxypentanoic acid (Compound No. 100),
201 5-[4-(1-Benzyl-1H-pyrazol-4-yl)phenyl}-2-[2-(1,3-dioxe-1,3-dihydro~2H-isoindol-2~
202 ylhethyl]-3-hydroxypentanoic acid (Compound No. 101),
203  5-Biphenyl-4-yl-2-[2-(5,6-dichloro-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
204  hydroxypentanoic acid (Compound No. 102),
205  5-Biphenyl-4-yl-2-[2-(2,4-dioxo-1,4-dihydroquinazolin-3(2H)-yDethyl}-3-
206  hydroxypentanoic acid (Compound No. 103),
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5-Biphenyl-4-y1-2-[2-(1,3-dioxo-1 S-dihydro«ZHapyrrola[S A-clpyridin2-yDethyl}-3-
hydroxypentanoic acid (Compound No. 104),

24 2-(5-tert-Butyl-1 ,3~dloxo~1,3-5531}'&1‘0*2H~1somd01~2~y1)ethyl]-59(3',4‘-
diflaorobiphenyl-4-y1)-3-hiydroxypentanoic acid (Compound No. 105),

(2R,3S + 28, 3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-ylethyl}-5-(4'-

fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 106),

(2R,38 + 28,3R)2[2-(5-tert-Butyl-1,3-dioxo-1 3-dihydto-2E-isoindol-2-yl)ethyl]-3-
hydroxy-S-[4'~(mﬂuarome‘ﬁlyl)blphenyl»4~yl}pemanmc acid (Compound Ne. 107),

(2R3R + 285,35)-2-[2-(5-tert-Buiyl- 1,3~d10xo~1,S-dﬂzydtonzliqsomdol-%yl)ethyl]-s—(&-
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Corepound No. 108),

(2R,3R + 2§, 3‘S‘)~.2~[2~(5»tert~Butyl-1,3~diox041;B-dihydww»;isoindolafyl)eﬂaylj-&
hydroxy-3-{4'-(triftuoromethylbiphenyl-4-ylipentanoio 20id (Compound No. 109),
2-[2-(1,3-Dioxo-1,3-dibydro-2H-isoindol-2-yl)ethyl]-5-(3"fluoro-4"methoxyhipheryl-4-
yh-3-hydroxypentanoic acid (Componnd No. 110),

(2R,35 + 28,3R)-2-{2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4(6-
methylpyridin-3-ylphenyllpentanoic acid (Compound No. 111),

(2R3R + 2.5',3.5')-2-[2-(1,3~Dioxo~1,3~dthydm~2ﬁ'~1somdol—2-yl)ethy1}-3-hydmxy-5~[4-(6_~
methylpyridin-3-yphenyljpentancic acid (Compound No. 112),

(2R3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-3-
hydroxy-5-(4'-methylbiphenyl-4-ylypentanoic acid (Compound No. 113), ,
(2R,385 + 25, 3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-
hydroxy-5-(4'-methylbiphenyl-4-yl)pentanoic acid (Oompound No. 114),

(2R, 3R + 28,35)-2-[2-(5-ter+-Butyl-1,3-dioxo-1 3-dikych’o-21‘[—1somdol~2-yl)ethyl]~3—
hydroxy-5-(4"-methoxybiphenyl-4-yDpentanoic acid (Compmmd No. 115),

(2R, 3R + 28,38)-2-[2-(5-tert-Bulyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-5-(4'-
chiorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No.116),

(2R,38 + 25, 3R)-2-{2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-5-(4"
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 117),

(R3S + 28, 3R)~2~[2-(5;teﬂ~13uty1~1 3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl}-3-
hydroxy-5-(4' methoxyb1phenyl~4-yl)pentanom acid (Compound No. 118),

2-[2-(1,3-Dioxo-1,3~diliydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-(4-pyrimidin-5-
yiphenyl)pentanoic acid (Compound No, 119),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(7-metbyi-4-0x0-1,2,3 -benzotnazm~3(4H)—
yhethyl]pentanoic acid (Compound No. 120),
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5-Biphenyl-4-y1-2-[2-(5-tert-butyl-1,3-dioxo-1,3-dthydro-2 H-isoindol-2-ylethyl}-3~
hydroxypentanoic acid (Compound No. 121),

{2R,38)-5-Biphenyl-4-yl-3-hydroxy-2-[2-(1 H-indol-3-yl)ethyl pentanoic acid (Compound'
No. 122},

(2R,3R)-5-Biphenyl-4-yl-3-hydroxy-2-[2-(1 H-indol-3-yDethylJpentanoic acid (Compound
No. 123),

5-Biphenyl4-yi-3-hydroxy-2-[2-(1-oxo-1, 34&hydro~2H~xsomdol-2-yl) butyllpentanoic
acid (Compound No. 124),

(2R,38)-5-(4"-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 A-isoindol-2-yl)ethyl]~
3-hydroxypentanoic acid (Compound No.125),

(28,3R)}-5-(4-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compound No.126),

(2R,3R)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-] »3-dihydro-2H-isoindol-2-yDethyl]-
3-hydroxypentanoic acid (Compound No.127),

(28,35)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3~dioxo-1,3-dihydro-2H-isoindol-2-y1)ethyl}-
3-hydroxypentanoic acid (Compound No.128),

(2R,38) -2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yphenyljpentancic acid (Compound No. 129),

(25,3R)~ 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yI)phenyljpentanoic acid (Compound No, 130),

(2R,3R)- 2-{2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yDethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl Jpentanocic acid (Compound No. 131),

(28,38)- 2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenylJpentanoic acid (Compound No. 132),

{(2R,38)- 3—Hydroxy-s-[4~(6—methoxypyﬁdin—3-yl)phenyl]-2~[2~(4-oxo-l,2,3~benzon'iazin~
3(4H)-yl)ethyl]pentanoic acid (Compound No.133),

(28,3R)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl}phenyl}-2-{2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yDethyllpentanoic acid (Compound No.134),

(2R,3R)- 3-Hydroxy-5-{4-(6-methoxypyridin-3-ylphenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-

3(4H)-yDethyl]pentanoic acid (Compound No.135), and

(28,3S)- 3-Hydroxy-5-{4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-yDethyllpentanoic acid (Compound No,136).

8%
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1 6. A pharmaceutical composition comprising therapentically effective amount of a
2 compound as defined in claim 1 together with pharmaceutically acceptable carrier,
3 excipionts or diluents.
1 7 A pharmaceutical composiﬁbn of claim 6 further comprising one or more
2 additional active ingredients selected from:
3 a) Anﬁ*inﬂai;:matory agents, experimenial or commercial including (i)
4 nonsteroidal anti—inﬂammaw;'y agents piroxicam, diclofenac, propionic acids,
5 fenamates, pyrazolones, salicylates, PDE-4/p38 MAP Kinase/Cathepsin inhibitors
6 (ii)leukotrienes LTC4/LTD4/LTEA/LTB4- Inhibitors, 5-lipoxygenase inhibitors
7 and PAF- receptor antagonists, (iif) Cox-2 inhibitors (iv)MMP inhibitors,(v)
8 interleukin-I inhibitors; '
9 b) antihypertensive agents,including (i) ACE inhibitors, e.g., enalapril,

10 lisinopril, valsartan, telmisartan and quinapril, (ii) angiotensin IT receptor

11 antagonists and agonists, e.g., losartan, candesartan, irbesartan, valsartan, and

12 eprosartan, (iii) S-blockers, and (iv) calcium channel blockers; and

13 c) immunosuppressive agents including cyclosporine, azathioprine and

14 methotrexate, anti-inflammatory corticosteroids, _
1 8 A method for treatment or prophylaxis of an animal or a human suffering from a
2 inflammatory diseases and associated pathologies which comprises administering to said
3  mammal an effective amount of a compound according to claim 1.
1 9 A method for treatment or prophylaxis of an animal or a human suffering from a
2 inflammatory diseases and associated pathologies which comprises administering to said
3 mammal an effective amount of pharmaceutical composition according to claim 6.
1 10. A method for treatment or prophylaxis of an animal or a human suffering from a
2 inflammatory diseases and associated pathologies which comprises administering to said
3 mammal an effective amount of pharmaceutical composition according to claim 7.
1 11, A method according to claim 8, wherein inflammatory diseases and associated
2 pathologies include asthma, theumatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic
3 arthritis, psoriasis, pulmonary fibrosis, pulmonary inflaromation, acute respiratory distress
4  syndrome, perodontitis, multiple sclerosis, gingivitis, atherosclerosis, neointimal:
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proliferation, which leads to restenosis and ischemic heart faliure, stroke, renal diseases

and tumor metastasis.

12.

A process for preparing a compound of Formula VII comprising :

a. reacting a compound of Formula II

O~

Formula 1t

X

H,C” TCH,COOP

with a compound of Formula ITT

Formuia it
to give a compound Formula IV;

| G!'I{—gzj\CHiCODP

" Fonmula IV

b. reacting a compound Formula IV with a compound of Formula V

. ha'___. AI!
Formula V

to give a compound of Formula VI;

O e

Formula Vi
¢.  reducing a compound of Formula VI to give a compound of Formula VII;
and
L
(O proor
Formuta Vil

d. deprotecting a compound of Formula VII to give a compound of Formula
VI
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O-O-otopon

17 Formula Vill
18 wherein
19 halis Cl, BrorI;
20 P is alkyl (for example, tert-butyl, ethyl or methyl) or aralkyl (or example, benzyl);
21 Ais aralksfl, heterocyclylalkyl, beteroarylalkyl or cycloalkylalkyl.

1 13, A process for preparing a compound of Formula X3 comprising:

2 a. reacting a compound of Formula IX

hal—@—-cl-lg—-hal
3 Formula IX
4 with a compound of Formula T
H,cj\c:-:,coop
5 Formula il
) to give a compound of Formula X;
I S S
7 Fonruls X
8 b. reacting a compound of Formula X with a compound of Formula X1
hal-(CH,)n-OP,

9 Formuta Xi

10 to give a compound of Formula XII;
*@'-@-c"«-ﬁ,j\?ﬂww
(CH),—-OP,

11 Formtda X1
12 c. reducing a compound of Formula XIT to give a compound of Formula XTI1;

v
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w—-@—cn-x,—ﬁ’ GH—o00P
(CHy)—OP,
13 Fonvuls Xl
14 d. reacting a compound of Formula XU with a compound of Formula XIV
P;—hal
15 Formula XIV
16 to give a compound of Formula XV;
P2
hal*-@——(}!—fzmﬁzi?}i ~~GOOP
(CH._.);-—OP‘
17 Formula XV
18 . deprotecting a compound of Formula XV to give a compound of Formula
19 XVI; ’
| %,
hax—@—.cupﬁz)\?n ~~COOP
{CH);—~0H
20 ‘ : Formula X1
21 f. converting a compound of Formula XVIto a compound of Formula XVII
hal_—@*_cm—#ﬁzf?kl—m
_ CHY— LG
22 '  Formula XVl
23 by reaction with a compound of Formula L-haf;
24 g, reacting a compound of Formula XVII with a compound of Formula M-A"
25 or A’ fo give a compound of Formula XVIII;
pi
hai—@—CH;—-PclzifH"COOP
(CH—A
26 Formula XVIi
27 h. ©  reacting a compound of Formula XVIN with a compound of Formula XIX
Ryl oM
s\
OH
28 Formula XIX

93
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to form a compound of Formula XX; and

(Rodn ji’z
c:l-t,---ﬁz gH-—cooP
(G
Formtla XX

i, deprotecting a compound of Formula XX to give a compound of Formula
XXI

{Ry), j”\*
Yo oo

(CH A
Formula XX

wherein

P is alkyl (for example, tert-butyl, ethyl or methy!) or aralkyl (or example, benzyl);
P; is silyl protecting g;roub for example, tert-butyldimethylsilane, teri-
butyldiphenylsilane or triisopropylsilane;

P, is aralkyl (for example, benzyl, 4-methoxybenzyl or 2,4,6-trimethoxybenzyl) or
heterocyclyl (for example, tetrahydropyranyl);

halisClL, BrorL

LG is a leaving group such as mesyl, tosyl or triflyl or a halide (hal);

A’ is aryl, heteroaryl, heterocyclyl or cycloalkyl and M is metal for example,
potassium, lithinm or sodium;

A’ is aralkyl, heterocyelylalkyl, heteroarylalkyl or cycloalkylalkyl;

1 is anintegerfrom 1105

Ry is hydrogen, halogen (F, Cl, Br, I), hydroxy, ~COOR,, alkyl, alkenyl, alkynyl,
cycloalkyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy, heterocyolyloxy,
heteroaryloxy, cycloalkyloxy, acyl, thioacyl, cyano, nitro, amino, -CHO, -OCF3, ~
CFBs -SCF. 3 - NR4R55 'C(=Y)NR4R39 "'NHC(=Y)R4; "NHC(=Y)NR5RJ€; -

NHCEO)ORy, , -NHSO2R4, (SO)mRa, aryl, heterocyclyl, heteroaryl,
heterocyclylalkyl or heleroarylalkyl which may optionally be substituted further;

94



12

WO 2006/G90235 PCT/IB2006/000349
85
52 Ry is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
53 heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;
54 m is an integer 0-2;
55 Rs is hydrogen or Ry; and
56 Ry is Ry or -SO3N(R4)2.
1 14.  Aprocess for preparing a compound of Formula XXV comprising:
2 a. reacting a compound of Formula IV
O~ }GWOP
3 Farmula v
4 with a compound of Formula XXII
<\N——~oooa,,
5 Formuls Y001
6 to give a compound of Formula XXIII;
—e —
Formiia XX "‘*? g:'
7 “COOR,
b. reducing a compound of Formula XXIII to give a compound of Forrnula
XXIV; and
cu-);—-cr?a—coop
2 cr,
ng
10 Farmua XKV HN"COOR,,
11 c. deprotecting a compound of Formula XXIV to give a compound of
Formula XXV
.—.-m—c Yn—coon
Hzfr e
M co0m,
13 Farmmula XXV

gr
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14 wherein
15 P is alkyl (for example, tert-butyl, ethyl or methyl) or aralkyl (or example, benzyl);
16 R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
17 heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl.
1 15,  Awprocess for preparing a compound of Formula XXX comprising:
a. reacting a compound of Formula XXIV with a compound of Formula
XXV1
RLCOOH
4 Formula XXV1
5 1o give a compound of Formula XXVII;
ii“‘
H;—%? ’z:l—coop
6 ——— W-coom,
b. deprotecting a compound of Formula XXVII to give a compound of
Formula XX VI,
iR!
\OaVas S
?f
9 Fommta ool W
10 c. derivatizing a compound of Formula XX VIII with a compound of Formula
11 RD o give a cotapound of Formula XXTX;
ii"‘
CHG P
OOt g
¥
12 Famnla WX HN'RF
13 d deprotecting a compound of Formula XXIX to give a compound of
14 Formula XXX; and

/A
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O-Orort”
o grome
H,
N
15 -
16 e. deprotecting a compound of Formula XXX to give a compound of Formula
17 XXX
X
Hz Ll
.
RF
18 Formut X000
19 wherein
20 RD is R4COhal, halCOOR4, R4SO2hal or (RIN=C(=Y);
21 RF is R4CO-, R4OCO-, RiSO»- or RONH-C(=Y)-;
22 Rq is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
23 heteroarylalkyl, heterocyclylalky! or cycloalkylalkyl;
24 Y is oxygen or sulphur;
25 Rt is alkyl, aryl, cycloalkyl, aralkyl, heterocyclylalkyl or heteroarylalkyl;
26 balis Cl, Bror L
1 16. A process for preparing a compound of Formula XXXIV comprising:
2 a. reducing a compound of Formula XXX
e
i
3 Eormuta XXXi
4

to give a compound of Formula XXXIII; and

7
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L
1 OH
N
Q
5 Formula XXX
b. hydrolyzing a compound of Formula XXX]I; to give a compound of

oo

B B e

Formula XXXIV
H
CHrﬁ,j\ﬁ;mH
0
Formula XXXV

17. A process for separation a compound of Formula VIII, Formula 334, Formula

XXV, Formula XXXI or Formula XXXIV into diastereomer pairs or single diastereomers
by preparative thin layer chromatography and/or by HPLC, using an achiral or chiral

column.

Y5
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Amendment to_claims

1. (Amended) A Ecompounds of having-the-struetare of Formula I:

R1 A

0
R3
RZ/(CH2)n
Formula |

wherein:
n isaninteger from 1 to 5;

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

R; is alkenyl, alkynyl, aryl, heterocyclyl, heteroaryl, cycloalkyl, NR4R;s ~-NHC(=Y)Ry, -
NHC(=Y)NR;R;, -NHC(=0)OR4, -NHSO:R4, C(=Y)NR4Rs C(=0)OR4 [wherein-Y¥-is
exygen-orsulphurl-OR;, -OC(=O)NR4Rs, O-acyl, S(O)mR4, ~-SON(R4)z, cyano amidino
or guanidine fwherein-Ry-is-alkyl-alkenyl-alleynyleyeloalkyl-acylheteroeyelyl

atein La s )

Y is oxygen or sulphur,

R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl,
aralkyl, heteroarylalkyl. heterocyclylalkyl or ¢veloalkylalkyl;

m is an integer 0-2:
Rs is hydrogen or Ry:
Ry is R4 or -SO,N(R4), and

Rg is hydrogen, alkyl, cycloalkyl, aratkyl, heteroarylalkyl,
heterocyclylalkyl or cycloalkylalkyl:

R; is hydrogen, fluorine, alkyl, cycloalkylalkyl or aralkyl;

A is OH, ORy, -OC(=0O)NR4Rs, O-acyl, NH, NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsRy, -
NHC(=0)OR4, -NHSO,R4.
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2. (Amended) A compound according 1o as-elaimed-in claim 1 having the a structure
of Formula la:

wherein;

Al is OH, -OC(=0)NR4Rs, NHz, NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsR,,
-NHC(=O)ORj4, ~NHSO,R4; and

n, Y. R, .R; Ry ,R;, and R4z_1_11_g Rs are as defined in claim l-eafher

3. (Amended) A compound according to as-elaimed-in claim 1 having the a structure
of Formula Ib:

R1; A,

R OH
R

Formula Ib
wherein:
Ry, is aryl or heteroaryl;
n, R; R; and A are as defined in claim 1 earlier.

4. (Amended) A compound as claimed in claim 1 having the structure of Formula Ic:

R1 o

R2 ~(CHgly

Formuia l¢

wherein;

Rz, is NR4R;s, -NHC(=Y)Ry, -NHC(=Y)NRsR,, -NHC(=0)OR4, -NHSO;R4, amidino or
guanidino fwhereinY-is-oxygen-or-sulphur and-Ry-is-alkyl-alkenyl-alleyayl-eveloaleyd

- AT L P 0
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wherein:
Y is oxygen or sulphur;
R4 is alkyl, alkenyl 1, eycloalkyl, arvl, heterocvelyl, heteroaryl, aralkyl

heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;
m is an integer 0-2;

R; is hydrogen or Ry; or R4 and Rs togethet may optionally form a heterocyclic
ring containing one or more heteroatoms such as O, N or S: '

Ry is R4 or -SO,N(R4)»; and
n, Ry, R; and A are as defined in claim 1 earlier.

5. (Amended) A compound which is selected-from-the-group-consistingof ;

5-Biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0~1,2,3-benzotriazin-3(4 H)-yl)ethyl | pentanoic acid
(Compound No. 1),

5—(4'-z‘ért-Butylbiphenyl-4-yl)-2—[2~(1,3-dioxo-l,3—dihydro-ZH-isoindol-Z-yl)ethyl]-3-—
hydroxypentanoic acid (Compound No. 2),

5-(4"-Butylbiphenyl-4-yl)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-
hydroxypentanoic acid (Compound No. 3),

5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 4),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-ethoxybiphenyl-4-yl)-3-
hydroxypentanoic acid (Compound No. 6),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(4"-formylbiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 7),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(2',4',6'-
trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 8),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-propoxybiphenyl-
4-yl)pentanoic acid (Compound No. 9),

5-(3',4"-Difluorobiphenyl-4-y1)-2-[2~(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 10),

2-(2-{[(Benzyloxy)carbonyl]amino}ethyl)-5-biphenyl-4-yl-3 ?hydroxypentanoicacid
(Compound No. 11).

o>
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s Biphenyl-4-yk-2-[2-(-3-di 1,3-dihydro-2H-isoindel-2-yljethy]-3

(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(4'-
formylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 13),

(2R,3R + 28§,35)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(4'-
formylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 14),

(2R,3R + 2§,35)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-
(2'.4',6'-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No.15),

(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-
(2',4',6'-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 16),

(2R,3S + 28,3R)-5-(4'-Acetylbiphenyl-4-yl)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-
yhethyl]-3-hydroxypentanoic acid (Compound No. 17),

(2R,3R + 2§,35)-5-(4'-Acetylbiphenyl-4-y1)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-
yhethyl]-3-hydroxypentanoic acid (Compound No. 18),

(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yl)pentanoic acid (Compound No. 19),

(2R,3R + 2§,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yl)pentanoic acid (Compound No. 20),

(2R,3S + 25,3R)- 5. (3'.4'-Difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1 3-d1hydro-2H—
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 21),

(2R,3R + 28,38)-5-(3'4'-Difluorobiphenyl-4-yl)-2-[2-(1,3-diox0-1,3-dihydro-2 H-
isoindol-2-yDethyl]-3-hydroxypentanoic acid (Compound No. 22),

2-[2-(1,3-Dioxo-1 ,3—dihydrb-2H-isoindol-2-yl)ethyl]—3 -hydroxy-5-(4'-methoxybiphenyl-
4-ylpentanoic acid (Compound No. 23),

5-(2',3'-Dimethylbiphenyl-4-yl)-2-[2~(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 24),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[3'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 25),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-ethylbiphenyl-4-yl)-3-
hydroxypentanoic acid (Compound No. 26),

5-(3',5'-Dichlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]}-3-
hydroxypentanoic acid (Compound No. 27),
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5-[4'-Chloro-3'-(trifluoromethyl)biphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-
2-yDethyl]-3-hydroxypentanoic acid (Compound No. 28),

5-(2',5'-Difluorobiphenyl-4-yl1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 29),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[2'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 30),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-fluoro-3'-methylbiphenyl-4-
yl)-3-hydroxypentanoic acid (Compound No. 32),

2-2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-(3'-isopropylbiphenyi-
4-yDpentanoic acid (Compound No. 33),

5-(3'4'-Dimethylbiphenyl-4-y1)-2-[2-(1,3~dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid(Compound No. 34),

5-(2',6"-Difluorobiphenyl-4-y1)-2-[2~(1,3-diox0-1,3-dihydro-2 H-isoindol-2-y1ethyl]-3-
hydroxypentanoic acid (Compound No. 35),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-fluorobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 36),

5-(3',5"-Difluorobiphenyl-4-y1)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 37),

5-(3'-Chloro-4'-ﬂuorobiphenyl-4—yl)—2~[2;(1,3-dioxo—1,3—dihydro—2H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 38),

5-(3' 4'-Dimethoxybiphenyl-4-yl)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 39),

5-(3'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 40),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5 -(3’-methylb1phenyl-4-
yl)pentanoic acid (Compound No. 41),

5-(2',3 -D1ﬂuorob1phenyl-4-yl)-2—[2-(1,3-dioxo-1,3-dihydro-2H-isoindol-2—y1)ethyl]-3—
hydroxypentanoic acid (Compound No. 42),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(2'-fluoro-3'-methoxybiphenyl-4-
yl)-3-hydroxypentanoic acid (Compound No. 43),

o>
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2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(3'-fluoro-4'-methylbiphenyl-4-
y1)-3-hydroxypentanoic acid (Compound No. 44),
5-Biphenyl-4-yl-3-hydroxy-2-{2-[(phenylacetyl)aminoethyl } pentanoic acid (Compound
No. 45),

2-(3-Biphenyl-4-yl-1-hydroxypropyl)-6-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDhexanoic acid (Compound No. 46),

5-Biphenyl-4-yl-3-hydroxy-2-{2-(1-oxophthalazin-2(1 H)-yDethylJpentanoic acid
(Compound No. 47),

5-Bipheny!-4-yl-2-[3-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)propyl]-3-
hydroxypentanoic acid (Compound No. 48),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2'-0xospiro[cyclopropane-1,3'-indol}-1'(2'H)-
yDethyl]pentanoic acid (Compound No. 49),

2-[2~(1,3-Dioxo-1,3~dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-(4'-hydroxybiphenyl-
4-yl)pentanoic acid (Compound No. 50), -

3-Hydroxy-5-(4'-methoxybiphenyl-4-y1)-2-[2-(3-methyl-2,6-diox0-3,6-dihydropyrimidin-
1(2H)-yethyl]pentanoic acid (Compound No. 51),

5-(4'-Chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1Q2H)-yl)ethyl]pentanoic acid (Compound No. 52),

5-(4'-Fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
12 H)-yDethyl]pentanoic acid (Compound No. 53),

5-[4-(5-Chloro-2-thienyl)phenyl}-2-[2-(1,3~-dioxo-1 3-d1hydro-2H—1somdol 2-yDethyl]-3-
hydroxypentanoic acid (Compound No. 54),

4'-[4-Carboxy-6-(1,3~dioxo-~1,3 -dihydro-ZH—isoindol-2-y1)-3 -hydroxyhexyllbiphenyl-4-
carboxylic acid (Compound No. 55),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5-[4'-
(methoxycarbonyl)biphenyl-4-yl]pentanoic acid (Compound No. 56),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'~
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 57),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4-(6-methoxypyridin-

3-yDphenyl]pentanoic acid (Compound No. 58),

3-Hydroxy-2~[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 59),

(o6
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5-(3',4’~Diﬂuorobiphenyl-4—yl)-3-hydroxy~2-[2-(4-—oxo—1,2,3;benzot1‘iazin-3(4li)-
yDethylpentanoic acid (Compound No. 60),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(3'-fluorobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 61),

5-[4'+(Benzyloxy)-3'-fluorobiphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yl)et#hyl} -3-hydroxypentanoic acid (Compound No. 62),

5-] ~(Benzyloxy)biphenyl-4-yl]-2—[2—(1,S-dioxo-l,3—dihydro—ZH—isoindol-Z-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 63),

3~}iydroxy-5 -(4'-methoxybiphenyl-4-y1)-2-[2-(4-0x0~1,2,3-benzotriazin-3(4 H)-
yDethyl}pentanoic acid (Compound No. 64),

5—@’4'-C}ﬂorobiphenyl~4-y1)~3-hydroxy-Z-[2-(4-oxo—1,2,3 ~benzotriazin-3(4H)-
yl)"ethyl]pentanoic acid (Compound No. 65),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-(4-methylbiphenyl-4-
yl)pentanoic acid (Compound No. 66),

3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-3 (4 H)-
y{)ethyl]pentanoic acid (Compound No.67),

3/~Hydroxy-5-(4'-methylb1phenyl~4-yl)-2 ~-[2-(5-methyl-1,3-dioxo-1 3~d1hydro—2H—
1/somdol-2—yl)ethyl]pentanow acid (Compound No. 68),

5-(4’—Chlorobiphenyl»4-yl)-3 -hydroxy-2-[2-(5-methyl— 1,3-dioxo-1,3~dihydro-2 H-
fsoindol-2~yl)ethyl]pentanoic acid (Compound No. 69),

-Hydroxy-2-[2~(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl}-5-[4'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 70),

5-(4'-Fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
)‘ yhethyl}pentanoic acid (Compound No. 71),

/ 3-hydroxy-5-(4'-methylbiphenyl-4-y1)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-
/ yDethyllpentanoic acid (Compound No. 72), '

/ 5-(4'-Cyanobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0~1,2,3-benzotriazin-3(4H)-
| yDethyl]pentanoic acid (Compound No. 73),

' 5-(4'-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-~1,3~-dihydro-2 H-
| isoindol-2-y)ethyl]pentanoic acid (Compound No. 74),

| 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-
2 H-isoindol-2-yl)ethyl}pentanoic acid (Compound No. 75),
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5- (4'-Ethy1b1phenyl—4—yl)-3-hydroxy-z [2~(4-0x0-1,2 3-benzou'1&m-3(4ﬂ)
yl)ethyl]pemanow acid (Compound No. 76), .

~Hydroxy-2-[2 -(5-methyl-1,3-dioxo-1 3~d1hydro~2H—1somd01~2myl)ethyl]-5 [4'
(mﬂuoromeﬂlyl)blphenyM~y1]pentan01c acid (Compound No. 77),

(2R3 + 28, 3R)-2-[2-(1,3-Dioxo-1 3-dlhydro—ZH-lsomdol~2—yl)ethyl]-3-hydroxy-5~[4-
(6-methoxypyridin-3 -yl)phenyl]pemanoxc acid (Compound No. 78), .

(2R3R + 28, 38)-2-[2-(1,3-Dioxo-1 3-dlhydro-2H~1somdol-z—yl)ethyl]-3~hydroxy~5 [4-
(6-methoxypyridin-3-yDphenyljpentanoic acid (Compound No. 79),

(2R,3R + 28, 35')-5~(4'~Chlorob1phenyl-4»yl)—Z-[2«(1 3-dioxo-1, 3~thydro-2H-1somdol—2*
yDethyl]-3-hydroxypentanoic acid (Compound No. 80),

QR3S + 2§, -3R)a_5-(4'~Ch10rob1phenyl-—-4~;yl)—-_2~[2—(1,3~d10xo-1,3—dihydro~2H~isoind01~2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 81),

QR3S + 28, 3R)-‘29[2»-(1,B#I)ioxo-l,3adillydroazﬂ*isoindol-z—yl)ethyl]s-5*(4"-
ﬂuorobiphenyl-él-«yl)-s-hydroxypentanoic acid (Compound No. 82),

(RR3R + 28,38)-2-[2«1,3-Dioxo-1 3-dlhydro-2H~1somdol~2—yl)ethy1]-5-(4’ :
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 83),

S-Blpheny1~4-y1~3~hydroxy-2 [2~(1-oxo~4-pheny1-4a,8a~d1hydrophthalaz1n—2(lI—I)~
yhethyl]pentanoic acid (Compound No 84), ,

'*Blphe_nyl--.ft-yl&-hydroxy-z-[_2-(3 ~0x0-2,3~dihydro-4 H-1 A-benzoxazin-4-
“yDethyl]pentanoic acid (Compound No. 85),

5—Biphen'yl~.4wyl-2~ {2-[(3aR,7aS)-1,3-dioxo-1,3,3a,4,7 ,7a*hexahyd.ro~2ff#isoindol~2~ :
yllethyl}-3-hydroxypentanoic acid (Compound No. 86), ‘

5~B1pheny1-4~yl-2-(2-e{[(4~ﬂuorophenyl)sxﬂfonyl]annno}ethyl) 3-hydroxypentanoic acid
(Compound No. 87),

5-Biphenyl-4-yl-2- (2-{[(3~ﬂuorophenyl)acetyl]anuna}ethyl)-?:-hydroxypentanow acid
(Compound No. 88),

—B1phenyl~4-yl-2»{2—[(4—ﬂuorobenzoyl)ammo]ethyl}-B—hydroxypentanmc acid
(Compound No. 89),

5~B115heny1—4-yl-3-hydroxy~2-[2—(5~meth71—1 ,3-dioxo-1,3~dihydro-2H-isoindol-2-
yDethyl]pentanoic acid (Compound No 90),

5-Biphenyl-4-yl-3-hydroxy-2-[2+(1-0x0-1 3~d1hydro-2H~1somdol—2~y1)ethyl]pentanmc
acid (Compound No. 91).

i
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5-Biphenyl-4-yl-2- [z-({[(4-ﬂuoropheny1)amino_]carbonyl}ammo)ethpl]'-s-
hydroxypentanoic acid (Compound No. 92),

5-Biphenyl-4-y1-2-[2-(4,4-dimethyl-2,6-dioxopiperidin-1 -yl)ethyl]»«f&whydroxypentanow
acid (Compound No. 93), ‘

5-Biphenyl-4-yl-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8 -yl)ethyl]-3~hyﬂroxypentan01c acid
(Compound No. 94), 1

2~(3-Biphenyl-4-yl-1 ~hydroxypropyl)pent~4—ynoic acid (Compound No. 95);

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2-0x0-1,3-benzoxazol-3(2H)-yDethyl]pentanoic acid
(Compound No. 96) |

2-[2~(5-z‘ert-—Buty1~1,'3—dioxo-1,3~dihydro-2H.-isoindol~2—y1)ethyl]-3~hbrdroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 97), }
5-{4-[6-(Dimethylamino)pyridin-3-yllphenyl}-2-[2-(1,3-dioxo-1,3- dihydro~2H-1somdol—
2-yl)ethyl}-3-hydroxypentanoic acid (Compound No. 98),

\
2-[2+(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5- [4*‘
(methylsulfonyl)biphenyl-4-yl]pentanoic acid (Compound No. 99), ‘

5-[4'-(Aminocarbonyl)biphenyl-4-y1]-2-[2-( 1,3~d10x0-1,3—d1hydro~«2H—1soindol~2—
yDethyl]-3-hydroxypentanoic acid (Compound No. 100), ‘

5-[4-(1-Benzyl-1H-pyrazol-4-yl)phenyl}-2-[2-(1,3-dioxo-1,3- dlhydro—ZH-xsomdol-Z-

yDethyl]-3-hydroxypentanoic acid (Compound No. 101), l

5-Biphenyl-4-yl-2-[2-(5,6-dichloro-1,3-dioxo-1 3-d:hydro~2H—1somd(il~2-yl)ethyl]-3-

hydroxypentanoic acid (Compound No. 102), |

\
5-Biphenyl-4-yl-2-[2~(2,4-dioxo-1 4-d1hydroqumazolm—3(ZH)-yI)ethyl]—B—

hydroxypentanoic acid (Compound No. 103), ‘

5-Biphenyl-4-y1-2-[2-(1,3-diox0-1,3-dihydro-2 H-pyrrolo[3, 4~c]pyr1dm-2-yl)ethyl]~3-
hydroxypentanoic acid (Compound No. 104), ‘

2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(3 17,4'*
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 105)}‘,

(2R,3S + 28, 3R)~2-[2-(5-tert.-Butyl-1,3-dioxo-1,3-dihydro~2H-isoindo‘}-Z-yl)ethyl]-5-(4'~
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 106), |

| |
(2R,38 + 28, 3R)-2-[2—(5-tert—Butyl-l_,3~dioxo-1,3-dihydro—ZH-visoindo*—Z-yl)ethyl]-3-
hydroxy-5-[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 107),
|

(2R3R + 28, 3S)-2-[2~(5—tert—Butyl-1,3~dioxo-1,3-dihydro-2H-isoindo]i—2—yl)ethyl]-5-(4'*
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 108), |
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(2R,3R + 28§,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxy-5-[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 109),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(3'-fluoro-4'-methoxybiphenyl-4-
y1)-3-hydroxypentanoic acid (Compound No. 110),

(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-
(6-methylpyridin-3-yl)phenyl}pentanoic acid (Compound No. 111),

(2R.3R + 28,385)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-
(6-methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 112),

(2R,3R + 2§, 35)-2-[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-3-
hydroxy-5-(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 113),

(2R,3S + 285,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl]}-3-
hydroxy-5-(4"-methylbiphenyl-4-yl)pentanoic acid (Compound No. 114),

(2R,3R + 2§,38)-2-[2-(5-tert-Butyl-1,3-dioxo~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxy-5-(4"-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 115),

(2R,3R + 28,385)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
chlorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No.116),

(2R,38 + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 117),

(2R,3S + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxy-5~(4'-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 118),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(7 ~methyl~4-oxo—1,2,3 -benzotriazin-3(4H)-
yl)ethyl]pentanoic acid (Compound No. 120),

5-Biphenyl-4-yl-2-[2-(5-tert-butyl-1,3-dioxo-1,3~dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 121),

(2R.35)-5-Biphenyl-4-yl-3-hydroxy-2-[2-( IH—indol-B-yl)ethyl]pemanoic acid
(Compound No. 122), ‘

(2R,3R)-5-Biphenyl-4-yl-3-hydroxy-2-[2-(1H-indol-3-yl)ethyl]pentanoic acid
(Compound No. 123),

5-Biphenyl-4-yl-3-hydroxy-2-[2~(1-0x0-1,3-dihydro-2 H-isoindol-2-yl) butyl]pentanoic
acid (Compound No. 124),

[ix

e
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'(2R,38)-5-(4'-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-
3-hydroxypentanoic acid (Compo‘und No.125), -

(28,3R)- 5—(4'~Chlorob1phenyl»4—yl)—2—[2 1, 3~d10x0~1 3-dlhydro-2H-130mdol~2~yl)ethyl]
3-hydroxypentanoic acid (Compound No.126),

(2R,3R)-5- (4’-Chlorob1phenyl~4—yl)-2—[2-(1 3-d10x6-1,3-di.hydro-2H~iso'inddlQ-yl)ethy_l]-
3-hydroxypentanoic acid (Compound No.127), -

.(ZS 38)-5-(4"-Chlorobiphenyl-4-y1)-2-[2-(1, 3~d10x0~1 3*dihydro-ZH—lsomdol-2-yl)cthy1]~
3-hydroxypentanoic acid (Compound No.128),

(2R,BS) «2-[2-(1, 3«D10xo-1 3*dlhydro-ZH-lsomdol-z-yl)ethyl]-3—hydroxy-S [4-(6~
methoxypyridin-3 *yl)phenyl]pentancuc acid (Compound No. 129),

(28,3R)~ 2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyljpentanoic acid (Compound No. 130),

(2R,3R)- 2- [2»(1,3-Dio_xo-1,3-dihydro-’-ZH—.isoihdolezsyl)ethyl]-3-hydioxy-—5~[4~(6—-
methoxypyridin-3-yDphenyl]pentanoic acid (Compound No. 131),

(28,38)~ 2-[2+(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3 —-yl)phenyl]pentanoic acid (Compound No. 132),

(2R,38)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl}-2-[2-(4-0x0-1, 2 3-
benzotriazin-3(4H)-ylethyl]pentanoic acid (Compound No.133),

: (ZS 3R)- 3-Hydroxy~5~[4-—(6~methoxypymdm—3-yl)phenyl]~2—[2~(4-oxo-1 2,3~
benzotriazin-3(4H)-yl)ethyl]pentanoic acld (Compound No.134),

(2R,3R)- 3-Hydroxy-5- [4-(6-methoxypyrldm-3-y1)jphenyl]-2-[2-(4-oxo~1 2,3-
benzotriazin-3(4H)-ylethyllpentanoic acid (Compbund No.135), and or

(28,38)- 3-Hydroxy-5-[4-(6-methoxypyridin-3 -yl)phenyl]-z-[z «(4-0x0-1,2,3-
benzomazm-»S(4H)~yl)ethy1]pentan01c acid (Compound No.136).

6. (Amended) A pharmaceutical composmon ¢omprlsmg therapeutically effective
amount of a compound : as defined in claim 1 together-with and pharmaceutically
acceptable carrier, e_xcl_plents or diluents.

7. (Amended) A pharmaceutical composition of claim 6 further comprising one or
more additional active ingredients selected from:
a) Anti-inflammatory agents, experimental or commercial including (i)
nonsteroidal anti-inflammatory agjé_nta 'pirbﬁicam, diclofenac, propionic acids, -
fenamates, pyrazolones, salicylates, PDE-4/p38 MAP Kinase/Cathepsin inhibitors
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(ii)lenkotrienes L. TC4/L.TD4/LTE4/L TB4- Inhibitors, 5-lipoxygenase inhibitors
and PAF- receptor antagonists, (iii) Cox-2 inhibitors (iv)MMP 1nh1b1tors, or (v)
interleukin-I lnhlbltOI'S,

b) antihypertensive agents,including (i) ACE inhibitors, e. g, enalapril,

lisinopril, valsartan, telmisartan and quinapril, (ii) angiotensin II receptor

antagonists and agonists, e.g., losartan, candesartan, irbesattan, valsartan, and
- eposartan, (iii) p-blockers, and (n* (i) caleium channel blockers; and

c) mununosuppresswe agents mcludmg cyclosporine, azathioprine and

methotrexate, antl-mﬂammatory corticosteroids.

8. (Amended) A method for treatment or pmphylaxxs of an animal or a human
suffering from a-inflammatory diseases and associated pathologws which comprises
administering to the animal or human said mamems!

according to claim 1.

an effective amount of a compound

9. (Amended) A method for treatment or prophylaxis of an animal or a human
suffering from a inflammatory diseases and associated pathologies which comprises
admlmstenng to the animal or human said-mamms

~ pharmaceutical composition accordmg to claim 6.

1 an effective amount of

10.  (Amended) A method for treatment or prophylaxm of an animal or a human
suffering from a inflammatory diseases and associated pathologies which comprises

administering to the anir arnal an effective amount of

pharmaceutical composition accordmg to claim 7.

11.  (Amended) A method accordmg_ to claim 8, whefein the inflammatory diseases

. and associated pathologies include asthma, rheumatoid arthritis, COPD, thinitis,
osteoarthritis, psoriatic arthritis, psoriasis, pulmonary fibrosis, pulmonary inflammation,
acute respiratory distress syndrome, perodbnﬁﬁs, multiple sclerosis, gingivitis,
atherosclerosis, neointimal proliferation, which leads to restenosis and ischemic heart
faliure, stroke, renal diseases ot and tumor metastasis. |

12.  (Amended) A prdcess for preparing a compound of Formula VIII comprising :

a  reacting a compound of Formula II

\lg
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Formula I}

; wherein hal is hal is Cl, Br or I;

with a compound of Formula ITI

o)

X

HC™ “CH,COOP

Formula il ; wherein P is alkyl or aralkyl selected from tert-butyl,
ethyl, methyl or benzyl);

to give a compound Formula IV;

Cl-l.‘,—-‘c_l::ﬁ\CHZCOOP

Formula iV

=

reacting a compound Formula IV with a compound of Formula V

hal—A"
Formula V;

wherein:

A’ is selected from aralkyl, heterocvclvla]kvl; heteroarvlalkyl or
cycloalkvlalkyl; and .

Hal or halogen is selected from Cl, Bror I:

to give a compound of Formula VI;

CHz—cj\CH —COooP
LT

FormulaVl
c. reducing a compound of Formula VI to give a compound of Formula VII;
and
H.— —
O o gpooor
Formula VI

)

(78
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d deprotecting a compound of Formula VII to give a compound of Formula

VIII
OH
A
O~ rong proon
Formula VIl 2

(Amended) A process for preparing a compound of Formula XXI comprising:

a. reacting a compound of Formula IX

hal—@—cr-l;—hal

Formula IX

with a compound of Formula III

Hacj\cnzcoop

Formula ll)

to give a compound of Formula X;

w—@—cu;——gicw—coop
2

Formula X

b. reacting a compound of Formula X with a compound of Formula XI

hal-(CH,)n-OP,
. Formula XI

to give a compound of Formula XIT;

hal cl-a‘—c;’ct)L H-—COOP
o e

(CHy),—0OP,
Formuia Xil

c. reducing a compound of Formula XII to give a compound of Formula

X11I;

I
hal CH—C CH—COOP
O " S

(CH,)—OP,
Formuda Xt

Il
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d. reacting a compound of Formula XIII with a compound of Formula XIV
P;—hal
Formula XIV
to give a compound of Formula XV;
. i”a
hal—©—~CH2—-ﬁz ?H -~COOP
(CHz)n"-OP1
Formula XV
e. deprotecting a compound of Formula XV to give a compound of Formula

on
hal CH;—~C” “GH—COOP
T

(CHy);—OH
" Formula XVi

£ converting a compound of Formula X VI to a compound of Formula XVII
ipz
hal-@—cm—g CI)H-—COOP
: (CH)s—LG

Formula XVII

by reaction with a compound of Formula L-hal;

g. reacting a compound of Formula XVII with a compound of Formula M-A"

or A’ to give a compound of Formula XVIII;

B
hal—@—ct{;-c H-—COOP
RO
(CHY—A'
 Formula XVIll

h. reacting a compound of Formula XVIII with a compound of Formula XTX

Ry,
LOH

~

OH
Formuia XIX

B

to form a compound of Formula XX; and

[

o
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(R7)n i
"cng—c ?H»—COOP
(CH)—A
Formula XX
L deprotecting a compound of Formula XX to give a compound of Formula
XXI
it
CHz—G H—COOH
G T
(CHA
Formula XXI
wherein;

P is alkyl (or-example;tert-butyl-ethyl-or methyb-or aralkyl selected from tert-
butyl, ethyl or methyl)-Cor example-benzyl);

P, is silyl protecting group for-example; selected from tert-butyldimethylsilane,
tert-butyldiphenylsilane or triisopropylsilane;

P, is aralkyl : : : 5 cime
or heterocyclyl selected frorn benzyl 4-methoxybenzyl or 2 4,6-

trimethoxybenzy)-(for-exarple; or tetrahydropyranyl);

Hal or halogen is Cl, Bror [;

LG is a leaving group such as mesyl, tosyl or triflyl or a halide (hal);

A’ is aryl, heteroaryl, heterocyclyl or cycloalkyl and M is metal for-exarmple;
selected from potassium, lithium or sodium;

A’ is aralkyl, heterocyclylalkyl, heteroarylélkyl or cycloalkylalkyl;

n isan integer from 1 to 5

Ry is hydrogen, halogen (F, Cl, Br, I), hydroxy, -COORy, alkyl, alkenyl, alkynyl,
cycloalkyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy, heterocyclyloxy,
heteroaryloxy, cycloalkyloxy, acyl, thioacyl, cyano, nitro, amino, -CHO, -OCF3, ~
CF3, -SCF3, - NR4Rs, -C(=Y)NR4Rs, -NHC(=Y)R4, -NHC(=Y)NR;R,, -

NHC(=0)ORy, , -NHSO:R4, (SO)mRy4, aryl, heterocyclyl, heteroaryl,
heterocyclylalkyl or heteroarylalkyl which may optionally be substituted further;

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

m is an integer 0-2;
Rs is hydrogen or Ry; and
R, is R4 or -SO2N(R4)s.

(Amended) A process for preparing a compound of Formula XXV comprising:

lg
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a. reacting a compound of Formula IV
cu;—gz CH;—COOP
' Formula IV

*

wherein P is selected from alkyl or aralkyl selected from tert-

butyl, ethyl, methyl or benzyl;

with a compound of Formula XXII

AN—COOR4

Formula XXH .

R4 s alkyl. alkenyl, alkynyl. cycloalkyl, aryl, heterocyclyl,
heteroaryl, aralkyl, heteroarylalkyl, heterocyclylalkyl or cycloatkylalkyl:

to give a compound of Formula XXIII;

OO g

y
Formulaxxit  Mef

HN‘COOR4
b. reducing a compound of Formula XXIII to give a compound of Formula
XXIV; and

X

CHrg GH—COOP
e
Formula XXIV HN‘COOR,,

c. deprotecting a compound of Formula XXIV to give a compound of
Formula XXV

Formula XXV

WX
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(Amended) A process for preparing a compound of Formula XXXI comprising:

a. reacting a compound of Formula XXIV

X
O~ o i
qu’ o
Formuta XXV ‘COOR4

with a compound of Formula XXVI:

Rt-COOH
Formula XXVI

to give a compound of Formula XXVIIs ;

i Rt
O Sprcoon

,CH

H
Fomutasou  COOR, :

wherein:

Pis ...[Need to define P, protecting group],
Rt is alkyl 1, cycloalkyl, aralk ’1 heterocyelvlalkyl or heteroarvlalkyl:

and

Ry is alkyl. alkenyl, alkynyl, cycloalkyl, aryl heterocyclyl, heteroaryl,

aralkyl, heteroarvlalkyl, heterocyclylalkyl or ¢ycloalkylalkyl;

b. deprotecting a compound of Formula XXVII to give a compound of
Formula XX VIIIs ¢

X

B i Rt
O-Ororigre

NH .
Formuta XXVII , wherein P and Rt are as defined above;
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c. derivatizing a compound of Formula XXVIII with a compound of Formula

RD, wherein: RD is R4COhal, hal COOR4 R48Ozhal or (RON=C(=Y), and hal is
ClL, BrorI: and Y is oxygen or sulphur;

to give a compound of Formula XXIX3 ;

L

MG

HN,

Formula XXX RF ;

wherein: RF is R4CO-, R4OCO-, R4SO;- or (RHINH-C(=Y)-;

Y is oxygen or sulphur;

d. deprotecting a compound of Formula XXIX to give a compound of
Formula XXX;-and

H
)~ og Cgpcoor

e
HN
Formuia XX T : wherein Rf and P are as defined above:
e. deprotecting a compound of Formula XXX to give a compound of

Formula XXXI:

2 .CH,

H
bHrﬁj\(;:H*COOH
e

HN
“RF

Formula XXXi

W
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16.  (Amended) A process for preparing a compound of Formula XXXIV comprising:

a. reducing a compound of Formula XXXII
CHz_cj\ H —COOP
H2
S
o}
Formula XXXIi

.
4

wherein P is a protecting group;

to give a compound of Formula XXXIII; and

X
CHZ——C H —COOP
H2

), OH

e

Forrmula XXXIH

b. hydrolyzing a compound of Formula XXXITII to give a compound of
Formula XXXIV

Iy

Q
Formula XXXIV

17. (Amended) A process for separation of a compound of Formula VIII, Formula
XX1, Formula XXV, Formula XXXI or Formula XXXIV into diastereomer pairs or
single diastereomers by preparative thin layer chromatography or ard/er by HPLC (High

Pressure Liquid Chromatography, using an achiral or chiral separation column.

I

\ T
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Amendment to claims - CORREC’TED 21 August 2007
1. (Amended) A Ccompounds efhavingthe-strueture of Formula It
R1 A o

R3 OH
RZ/(CHz)n

Formula |

wherein;
n is an integer from 1 to 5;

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

R; is alkenyl, alkynyl, aryl, heterocyclyl, heteroaryl, cycloalkyl, NR4Rs -NHC(=Y)Ry, -
NHC(=Y)NRsRy, -NHC(=0)OR4, ~NHSOsR4, C(=Y)NR4R5, C(=0)OR¢ fwhereinY-is
exyger-orsulphur], ORs, -OC(=O)NR4Rs, O-acyl, S(0),R4, -SON(R4)2, cyano, amidino
or guanidine fwherein-Ry-is-al avl-allomyvleveloa arvl_heteroe

wherein:

Y is oxygen or sulphur,

R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyelyl, heteroaryl
aralkyl. heteroarylalkyl, heterocvelylalkyl or cveloalkylalkyl:

m is an integer 0-2;

Rs is hydrogen or Ry:
Ry is R4 or -SO,N(Ry4), and

Ry is hydrogen, alkyl, cycloalkyl, aralkyl, heteroarylalkyl,
heterocyclylalkyl or cycloalkylalkyl:

| 2¢
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R; is hydrogen, fluorine, alkyl, cycloa]kylalkyls or aralkyl;
Ais OHa OR4= 'OC(=O)NR4R5) O'acyl’ NI'IZ& NR4R53 “NHC(:Y)R49'”NHC(:Y)NR5RX9 -
NHC(F0)ORy4, -NHSO2R4.

2. (Amended) A compound according to as-elaimed-in claim 1 having the a structure

of Formula Ia:

R1 Al o

R2 - (CH2 n

Formula la

wherein;

Al is OH, -OC(=0)NR4Rs, NHy, NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsR,,
-NHC(=0)OR4, -NHSO;R4; and

n, Y, Ry .R; ,Ry ,R;, and Ry and Rs are as defined in claim 1-eaelier.

3. (Amended) A compound according to as-elaimed-in claim 1 having the a structure

of Formula Ib:
R1, o
R3 OH
ry CHa
Formula Ib
wherein:
Ry, is aryl or heteroaryl;

n, R;, R; and A are as defined in claim 1 earlier.

4, (Amended) A compound as claimed in claim 1 having the structure of Formula Ic:
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R1 A

ACH,),
R2

Formula lc

wherein;

Ry, is NR4Rs, -NHC(=Y)Ry, -NHC(=Y)NRsRy, -NHC(=0)OR4 —-NHSO,R4 amidino or
@mdlno%hmm%e%%%ﬁdﬁhﬁﬁmd—%ﬁsaﬂﬂﬂﬂemﬂ—ﬁ%ﬁew

and-Ris Ry-or-SONRa);

Y is oxygen or sulphur;

Ry s alkyl, alkenyl, alkynyl, cveloalkyl, aryl, héterocyclvl, heteroarvl, aralkyl,

heteroarylalkyl, heterocyclylalky! or cycloalkylalkyl;

m is an integer 0-2;

Rs is hydrogen or Ry: or R4 and Rs together may optionally form a heterocyclic
ring containing one or more heteroatoms such as O, N or S;

Ry is Ry or -SO,N(Ry),; and
n, Ry, R; and A are as defined in claim 1-easlier.

5. (Amended) A compound which is selested-from-the-group-consisting-of :

5-Biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-yl)ethyl |pentanoic acid
(Compound No. 1),

5-(4'-tert-Butylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 2),

5-(4'-Butylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 3),
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5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 4),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(4'-ethoxybiphenyl-4-yl)-3-
hydroxypentanoic acid (Compound No. 6),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-formylbiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 7),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(2',4',6'-
trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 8),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-propoxybiphenyl-
4-yDpentanoic acid (Compound No. 9),

5-(3',4'-Difluorobipheny}-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 10),

2-(2-{[(Benzyloxy)carbonyl]amino }ethyl)-5-biphenyl-4-yl-3-hydroxypentanoicacid
(Compound No. 11).

. 3.4 3.4 .
; E;F yhd-3 . [2. ?E; HOXE ;“5111.13125135: = dol-2-yhethyl
(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
formylbiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 13),

(2R,3R + 28,35)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
formylbiphenyl-4-y1)-3-hydroxypentanocic acid (Compound No. 14),

(2R,3R + 2§,35)-2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-hydroxy-5-
(2',4',6'-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No.15),

(2R,3S + 28, 3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-
(2',4',6'-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 16),

(2R,3S + 28,3R)-5-(4'-Acetylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 17),

(2R,3R + 28,3S)-5-(4'-Acetylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yl)ethyl]-3-hydroxypentanoic acid (Compound No. 18),

(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yl)pentanoic acid (Compound No. 19),

e
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(2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yl)pentanoic acid (Compound No. 20},

(2R .38 + 28,3R)-5~(3',4'-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 -
isoindol~2-ylethyl]-3-hydroxypentanoic acid (Compound No. 21),

(2R,3R + 2§,38)-5-(3',4'-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 A~
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 22),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-3-hydroxy-5-(4'-methoxybiphenyl-
4-yl)pentanoic acid (Compound No. 23),

5~(2",3"-Dimethylbiphenyl-4-y1)-2-[2-(1 ,3—dic$xo-1 ,3~dihydro-2 H-isoindol-2-yl)ethyl]-3~
hydroxypentanoic acid (Compound No. 24),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[3'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 25),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-5-(4"-ethylbiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 26), '

5-(3',5'-Dichlorobiphenyl-4-yl)-2-[2-(1,3~dioxo~1,3-dihydro-2 H-isoindol-2~yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 27),

5-[4'-Chloro-3'- (mﬂuoromethyl)blphenyl-4-yI]-2-[2 (1,3-dioxo-1 3-d1hydro-2H~1somdol—
2-yDethyl}-3-hydroxypentanoic acid (Compound No. 28),

5-(2',5'—Diﬂuorobiphenyl-4—yl).-2-[2-(1,3-dioxo-l,3«dihydro-ZH-—isoindol-2~yl)ethyl]-3--
hydroxypentanoic acid (Compound No. 29),

2-[2-(1,3-Dioxo-1,3-dihydro~2 H-isoindol-2-yljethyl}-3-hydroxy-5-[2'-
(trifluoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 30),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-5-(4'-fluoro-3'-methylbiphenyl-4-
yD-3-hydroxypentanoic acid (Compound No. 32),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5-(3'-isopropylbiphenyl-
4-yhpentanoic acid (Compound No. 33),

5-(3',4'-Dimethylbiphenyl-4-yl)-2-[2-(1,3-dioxo~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid(Compound No. 34),

5-(2',6"-Difluorobiphenyl-4-yl)-2-[2~(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl]-3-
hydroxypentanoic acid (Compound No. 35),
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2-[2~(1,3-Diox0-1,3-dihydro-2 H-isoindol-2-yDethyl}-5-(4'-fluorobiphenyl-4-yl)-3-
hydroxypentanoic acid (Compound No. 36),

5-(3',5-Difluorobiphenyl-4-y1)-2-[2-(1,3~-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]}-3-
hydroxypentanoic acid (Compound No. 37),

5-(3'-Chloro-4'-fluorobiphenyl-4-y1)-2-[2-(1,3~diox0-1,3-dihydro-2 H-isoindol-2-
yDethyl}-3-hydroxypentanoic acid (Compound No. 38),

5-(3',4"-Dimethoxybiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 39),

5—(3'-Chlorobiphenyl—4-yl)—2-[2-(1,3-dioxo—1,3~dihydr6~2H-isoindo1-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 40),

2-[2-(1,3-Dioxo-1,3-dihydro-2 A-isoindol-2-yl)ethyl]-3-hydroxy-5-(3'-methylbiphenyl-4-
yDpentanoic acid (Compound No. 41),

5-(2',3'-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl ethyl]-3-
hydroxypentanoic acid (Compound No. 42),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(2'-fluoro-3'-methoxybiphenyl-4-
y1)-3-hydroxypentanoic acid (Compound No. 43),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(3'"-fluoro-4'-methylbiphenyl-4-
y1)-3-hydroxypentanoic acid (Compound No. 44),

5-Biphenyl-4-yl-3-hydroxy-2-{2-[(phenylacetyl)amino]ethyl } pentanoic acid (Compound
No. 45),

2-(3-Biphenyl-4-yl-1-hydroxypropyl)-6-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDhexanoic acid (Compound No. 46),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-oxophthalazin-2(1 H)-yl)ethyl]pentanoic acid
(Compound No. 47),

5-Biphenyl-4-y1-2-[3-(1,3-dioxo-1,3~dihydro-2 H-isoindol-2-y)propyl]-3-
hydroxypentanoic acid (Compound No. 48),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2'-oxospiro[cyclopropane-1,3'-indol]-1'(2'H)-
yDethyl]pentanoic acid (Compound No. 49),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5-(4'-hydroxybiphenyl-
4-yl)pentanoic acid (Corpound No. 50),

3-Hydroxy-5-(4'-methoxybiphenyl-4-y1)-2-[2-(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1(2H)-yDethyl}pentanoic acid (Compound No. 51),
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v5-(4’-Chlombiphenyl-4~yl)—3-hydroxy-2~[_2-(3amethyl—Z;éediox0~3,6~dihydropyﬁmidin~ :
1(2H)-yl)ethyl]pentanoic acid (Compound No. 52),

5-(4'~F1uorobiphenyl-4—yl_)43'~hydroxy-2€[2~(3qméthy1~2,6—dioxo~3,6-dihydropyrimidin.-
1(2H)-yl)ethyl]pentanoic acid (Compound No. 53),

5-[4-(5-Chloro-2-thienyl)phenyl]-2-{2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yhethyl]-3-
hydroxypentanoic acid (Compound No. 54),

4'-[4-Carboxy-6-(1,3-dioxo-1 3-dﬂlydro-2H~1solndol-2~yl)~3-hydroxyhexyl]bxphenyl»zi-
carboxylic acid (Compound No. 55),

2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-y1)ethyl}-3-hydroxy-5-[4'-
(methoxycarbonyl)biphenyl-4-yl]pentanoic acid (Compound No., 56),

2-[2~(1,3-Dioxo-1,3 -dihydrmZH-isoindolaz—yl)ethyl]:—B ~hydroxy-5-[4'-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 57),

2-[2-(1,3-Dioxo-1 3-dxhydro—ZH-lsomdol-fz-yl)eﬂlyl]-3-hydroxy-5 [4-(6-methoxypyridin-
3-yDphenyl]pentanoic acid (Compound No. 5 8)

3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)ethyl]-5- {4
(trifluoromethyl)biphenyl-4-yljpentanoic acid (Compound No. 59),

5-(3'4'-Difluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyllpentanoic acid (Compound No. 60),

2-[2-(1,3-Dioxo-1 3«d1hydro~2H—1somdol-2-yl)ethyl] 5« (3’-ﬂuc>rob1pheny1~4~yl) 3-
hydroxypentanoic acid (Compound No. 61),

5-[4'<(Benzyloxy)-3'-fluorobiphenyl-4-yl]-2-[2-(1, 3-d10xo~1 3-dd1ydro—2H~1somdol—2—
yDethyl]-3-hydroxypentanoic acid (Compound No. 62), :

. 8- [4'~(Benzyloxy)b1phenyl~4-yl]-2 ~[2-(1,3-dioxo-1 3-d1hydro-2H—1somdol—2—yl)ethyl]—3-
hydroxypentanoic acid (Compound No. 63),

3-Hydroxy-5-(4'-methoxybiphenyl-4-yl)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yhethyl]pentanoic acid (Compound No. 64),

5 (4'—Chlorob1phenyl-4—-yl)-3-hydroxy-z [2<(4-0%0-1,2 3-benzotr1az1n«3(4H)
yDethyl]pentanoic acid (Compound No. 65),

2-[2-(1,3-Dioxo~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-methylbiphenyl-4-
yDpentanoic acid (Compound No. 66),

3-Hydroxy—5~[4—(6-—methoXypyﬁdin-.3 -yDphenyl]-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No.67),
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3-Hydroxy-5-(4'-methylbiphenyl-4-y1)-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-
isoindol-2-yl)ethyl]pentanoic acid (Compound No. 68),

3-(4'-Chlorobiphenyl-4-yl)-3-hydroxy-2-[2~(5-methyl-1,3-dioxo-1,3-dihydro-2 H-
isoindol-2-yl)ethyl}pentanoic acid (Compound No. 69),

3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-y)ethyl]-5-[4'-
(trifluoromethoxy)biphenyl-4-yllpentanoic acid (Compound No. 70),

5-(4'-Fluorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-0x0~1,2,3-benzotriazin-3(4H)-
ylethyl]pentanoic acid (Compound No. 71),

3-hydroxy-5-(4'-methylbiphenyl-4-y1)-2-[2-(4-0%0-1,2,3-benzotriazin-3(4 H)-
yDethyl]pentanoic acid (Compound No. 72),

5-(4'-Cyanobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0%0-1,2,3-benzotriazin-3(4 H)-
yDethyl]pentanoic acid (Compound No. 73),

5-(4'-Fluorobiphenyl-4-yl)-3-hydroxy-2-~[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-
isoindol-2-yl)ethyl]pentanoic acid (Compound No. 74),

3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-
2 H-isoindol-2-yl)ethyl]pentanoic acid (Compound No. 75),

5-(4'-Ethylbiphenyl-4-yl)-3-hydroxy-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No. 76),

3-Hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-[4'-
(triftuoromethyl)biphenyl-4-yl}pentanoic acid (Compound No. 77),

(2R,38 + 2§,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4-
(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 78),

(2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-
(6~-methoxypyridin-3-yl)phenyl]pentanocic acid (Compound No. 79),

(2R,3R + 28,38)-5-(4'-Chlorobiphenyl-4-yl)-2-[2-(1,3~dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl}-3-hydroxypentanoic acid (Compound No. 80),

(2R,3S + 28,3R)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No. 81),

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 82),

(2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-5-(4'-
fluorobiphenyl-4~-y!)-3-hydroxypentanoic acid (Compound No. 83),
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5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-0x0-4-phenyl-4a,8a-dihydrophthalazin-2 (1 H)-
yDethyllpentanoic acid (Compound No. 84),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(3-0x0~2,3-dihydro-4 H-1,4-benzoxazin-4-
yDethyl]pentanoic acid (Compound No. 85),

5-Biphenyl-4-yl-2-{2-[(3aR,7aS)-1,3-dioxo-1 ,3,3a,4,7,7a—hexahydro-2H—isoindol—2-
yllethyl}-3-hydroxypentanoic acid (Compound No. 86),

5-Biphenyl-4-yl-2-(2-{[(4-ﬂuorophenyi)sulfonyl]amino}ethyl)-3 -hydroxypentanoic acid
(Compound No. 87),

5-Biphenyl-4-yl-2-(2-{[(3-fluorophenyl)acetylJamino } ethyl)-3-hydroxypentanoic acid
(Compound No. 88),

5-Biphenyl-4-yl-2-{2-[(4-fluorobenzoyl)amino]ethyl } -3-hydroxypentanoic acid
(Compound No. 89), :

5-Biphenyl-4-yl-3-hydroxy-2-[2~(5-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
ylethyl}pentanoic acid (Compound No. 90), .

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-0x0-1,3-dihydro-2 H-isoindol-2-yl)ethyl]pentanoic
acid (Compound No. 91).

5-Biphenyl—4-y1—2—[2—({[(4-ﬂuorophenyl)amino]carbonyl}arhino)ethyl]-S—
hydroxypentanoic acid (Compound No. 92),

5-Biphenyl-4-yl-2-[2-(4,4-dimethyl-2,6-dioxopiperidin- 1-yl)ethyl]-3-hydroxypentanoic
acid (Compound No. 93),

5-Biphenyl-4-y1-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8-yl)ethyl]-3-hydroxypentanoic acid
(Compound No. 94),

2-(3-Biphenyl-4-yl-1-hydroxypropyl)pent-4-ynoic acid (Compound No. 95);

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2-0x0-1,3-benzoxazol-3(2 H)-ylethyl]pentanoic acid
(Compound No. 96)

2-|2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 97),

5-{4-[6-(Dimethylamino)pyridin-3-yl]phenyl}-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-
2-yhethyl]-3-hydroxypentanoic acid (Compound No. 98),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4'-
(methylsulfonyl)biphenyl-4-yl]pentanoic acid (Compound No. 99),

5-[4'-(Aminocarbonyl)biphenyl-4-y1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yl)ethyl}-3-hydroxypentanoie acid (Compound No. 100),
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5-[4-(1-Benzyl-1H-pyrazol-4-yl)phenyl]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2~
yDethyl]-3-hydroxypentanoic acid (Compound No. 101),

5-Biphenyl-4-yl-2-[2~(5,6-dichloro-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 102),

5-Biphenyl-4-yl-2-[2-(2,4-dioxo-1,4-dihydroquinazolin-3(2H)-yDethyl]-3-
hydroxypentanoic acid (Compound No. 103),

5-Biphenyl-4-y1-2-[2-(1,3-dioxo-1,3-dihydro-2 H-pyrrolo[3,4-c]pyridin-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 104),

2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(3',4'-
difluorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 105),

(2R,3S + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 106),

(2R,38 + 28,3R)-2-[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxy-5-[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 107),

(2R,3R + 28§,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 108),

(2R3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3~dihydro-2 H-isoindol-2~y1)ethyl]-3-
hydroxy-5-[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 109),

2-[2-(1,3-Dioxo-1 ,3»dihydro-2H~isoindo1~2~yl)éthy1}~5 -(3'-fluoro-4'-methoxybiphenyl-4-
yl)-3-hydroxypentanoic acid (Compound No. 110),

(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1 ,3-dihydroJZH-isoindol-Z*yl)ethyl_]-3——hydroxy-5-[4—
(6-methylpyridin-3-y)phenyl]pentanoic acid (Compound No. 111),

(2R,3R + 28,38)-2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-
(6-methylpyridin-3-yl)phenyljpentanoic acid (Compound No. 112),

(2R,3R + 28,38)-2-[2-(5<tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxy-5-(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 113),

R3S + 28,3R)-2-[2-(5+tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yb)ethyl]-3-
hydroxy-5-(4'-methylbiphenyl-4-yl)pentanoic acid (Compound No. 114),

(2R,3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-
hydroxy-5-(4'-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 115),

(2R,3R + 28,38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-5-(4'-
chlorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No.116),
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(2R,38 + 28,3R)-2-[2-(3-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl}-5-(4'-
chlorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 117),

(2R,38 + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxy-5-(4'-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 118),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(7-methyl-4-oxo-1,2,3-benzotriazin-3(4.H)-
yhethyl]pentanoic acid (Compound No. 120),

5-Biphenyl-4-yl-2-[2~(5-tert-butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-3-
hydroxypentanoic acid (Compound No. 121),

(2R,35)-5-Biphenyl-4-yl-3-hydroxy-2-[2-(1 H-indol-3-yl)ethyl]pentanoic acid
(Compound No. 122),

(2R,3R)-5-Biphenyl-4-yl-3-hydroxy-2-[2-(1 H-indol-3-yl)ethyl Jpentanoic acid
(Compound No. 123),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-0x0-1,3-dihydro-2 A-isoindol-2-yl) butyl]pentanoic
acid (Compound No. 124),

(2R,38)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1 3—d1hydro—2H-1somdol—2-yl)ethyl]
3-hydroxypentanoic acid (Compound No.125),

(28,3R)-5-(4"-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-
3-hydroxypentanoic acid (Compound No.126),

(2R,3R)-5-(4"-Chlorobiphenyl-4-y1)-2-[2- (1 3-dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl}-
3-hydroxypentanoic acid (Compound No.127),

(28,38)-5-(4'-Chlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-
3-hydroxypentanoic acid (Compound No.128),

(ZR,S S) -2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 129),

(28,3R)- 2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyljpentanoic acid (Compound No. 130),

(2R,3R)- 2-[2-(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 131),

(28,38)- 2-[2-(1,3-Dioxo-1,3~dihydro-2 H-isoindol-2-ylethyl}-3-hydroxy-5-[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 132),

|74
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(2R,38)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl}-2-[2-(4-0x%0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compou_nd No.133),

(28,3R)- 3-Hydroxy-5- [4~(6-methoxypyndm~3—yl)phenyl]~2 [2-(4-oxo~1 2,3+
benzotriazin-3(4H)-yDethyl]pentanoic acid (Compound No.134),

(2R,3R)- 3-Hydr0xy~5-[4-(6~.«meﬁloxypyndm-3—yl)phenyi]az—[2~(4t-oxo~1,2,3w
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No.135), and or

(25,38)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yDphenylj-2-[2~(4~0x0-1,2,3-
benzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No.136).

6. (Amended) A pharmaceutical composi_tion comprising therapeutically effective
amount of a compound as defined in claim 1 together-with and pharmaceutically
acceptable carrier, ¢xcipients or diluents.

7. (Amended) A pharmaceutical éompésition of claim 6 further comprising one or
more additional active ingredients selected from: /
a) Anti-inflammatory agents, experimental or commercial including (i)
nonsteroidal anti-—inﬂammatory agents piroxicam, diclofenac, propionic acids,
fenamates, pyrazolones, salicylates, PDE-4/p38 MAP Kinase/Cathepsin inhibitors
(ii)leukotrienes LTC4/LTD4/LTE4/L.TB4- Inhibitors, 5-lipoxygenase inhibitors
and PAF- receptor antagonists, (iii) Cox-2 inhibitors (iv)MMP inhibitors, ot (v)
interleukin-I inhibitors; N
b) antihypertensive agents-,inciﬁdihg (i) ACE inhibitors, ¢.g., enalapril,
lisinopril, valsartan, telmisartan and quinapril, (i) angiotensin II receptor
antagonists and agonists, e.g., losartan, candesartan, irbesartan, valsartan, and
eprosartan, (iii) B-blockers, and or (iv)-calcium channel blockers; and
c) | immunosuppressive agents mcludmg cyclosponne, azathmpnne and
methotrexate, antl-mﬂammawry comcostermds
8.  (Amended) A method for treatment or prophylaxis of an animal or a human
suffering from a-inflammatory diseases and associated pathologies which comprises

administering to the animal or human seid-mamess

according to claim 1.

an effective amount of a compound

3?2,
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9. (Amended) A method for treatment or prophylaxis of an animal or a human
suffering from a inflammatory diseases and associated pathologies which comprises
administering to the animal or human said-mammel an effective amount of

pharmaceutical composition according to claim 6.

10.  (Amended) A method for treatment or prophylaxis of an animal or a human
suffering from a inflammatory diseases and associated pathologies which comprises
administering to the animal or human said-mammal an effective amount of

pharmaceutical composition according to claim 7.

11.  (Amended) A method according to claim 8, wherein the inflammatory diseases
and associated pathologies include asthma, theumatoid arthritis, COPD, rhinitis,
osteoarthritis, psoriatic arthritis, psoriasis, pulmonary fibrosis, pulmonary inflammation,
acute respiratory distress syndrome, perodontitis, multiple sclerosis, gingivitis,
atherosclerosis, neointimal proliferation, which leads to restenosis and ischemic heart

faliure, stroke, renal diseases or and tumor metastasis.
12.  (Amended) A process for preparing a compound of Formula VIII comprising :

a) reacting a compound of Formula I1

Formula Hl

wherein hal is hal is Cl, Bror I;

with a compound of Formula ITI
0

H,C” “CH,COOP

Formula i

wherein P is alkyl or aralkyl selected from tert-butyl, ethyl. methyl or benzyl:

to give a compound Formula IV;
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CHz—ﬁ:([:LCHzCOOP

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

hal—A"
Formula V;

wherein:

A” is selected from aralkyl, heterocvclvlalkvlch;teromlalkﬂ or
cycloalkylalkyl; and

Hal or halogen is selected from CL, Bror I:

to give a compound of Formula VI;

(e}
CHZ—CJ\?H —COOP
HZ A"
Formula VI '
c) reducing a compound of Formula VI to give a compound of Formula VII;
and
OH
Csz—c)\cm—coop
H, [,
Formula Vil

d) deprotecting a compound of Formula VTI to give a compound of Formula
VI

X
O oo
HZ /l\n

Formula Vil ]

(Amended) A process for preparing a compound of Formula XXI comprising:

a) reacting a compound of Formula IX

nan—@-CH;—hal

Formufa (X .

(P

el



RLL-651

with a compound of Formula I11

0

M

H,C”" “CH,COOP

Formula II}
to give a compound of Formula X;
mn@—en,—-&j\cu;-coop
Formuta X
b) reacting a compound of Formula X with a compound of Formula XI

hal-(CH,)n-OP,
Formula X!

to give a compound of Formula XII;

hal—@——cw-—ﬁj\(l)H——COOP
2

: {CH,),—0P,
Formula Xl

) reducing a compound of Formula XTI to give a compound of Formula
XIIT;

L
ha—@'—cHz——c H—COOP
i
(CH,\,—OP,
Formula Xl

d) reacting a compound of Formula XIIT with a compound of Formula XTV
P;—hal
Formula XIV

to give a compound of Formula XV;

O
hal CH—C” “CH—COOP
G ‘l?

(CHR);—0P,
Formula XV

) deprotecting a compound of Formula XV to give a compound of Formula
XVI;

135
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P,

hal v —-ci H-—COOP
o

{CH,);—OH
Formula XV! -

1) converting a compound of Formula X VI to a compound of Formula XVII

e X
hal CHy—C™ ™ CH-—COOP
T

Formula XVil

by reaction with a compound of Formula L-hal;

2) reacting a compound of Formula XVII with a compound of Formula M-A’
or A’ to give a compound of Formula XVIII;

Py

hal—@-'CHz——-Ci?H —COooP
H,

(CHy)—A
Formula Xvill

h) reacting a compound of Formula XVIII with a compound of Formula XIX

Ry
LOH
B\
OH
Formula XiX

to form a compound of Formula XX; and

(RY)n ﬁz
CH;—C ——i
= ?H COOP

(CHR)p—A
Formula XX
i) deprotecting a compound of Formula XX to give a compound of Formula
XX1
(R7)n jl-l
CH;—C CH—COOH
H, |
{CH A
Formula XXI
wherein:
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P is alkyl (forexample;tert-butyl-ethyl-or-methyd)-or aralkyl selected from tert-
butyl, ethyl or methyl (or examplerbenzyl);

P; is silyl protecting group for-example; selected from tert-butyldimethylsilane,
tert-butyldiphenylsilane or triisopropylsilane;

P, is aralkyl

or heterocyclyl selected from benzyl, 4-methoxybenzyl or 2,4,6-
trimethoxybenzyl)-fer-example; or tetrahydropyranyl);

Hal or halogen is Cl, Br or I;

LG is a leaving group such as mesyl, tosyl or triflyl or a halide (hal);

A’ is aryl, heteroaryl, heterocyclyl or cycloalkyl and M is metal for-example;
selected from potassium, lithium or sodium;

A’ is aralkyl, heterocyclylalkyl, heteroarylalkyl or cycloalkylalkyl;

n is an integer from 1to 5

Ry is hydrogen, halogen (F, Cl, Br, I), hydroxy, -COORy, alkyl, alkenyl, alkynyl,
cycloalkyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy, heterocyclyloxy,
heteroaryloxy, cycloalkyloxy, acyl, thioacyl, cyano, nitro, amino, -CHO, -OCF3, -
CF3, -SCF3, - NR4Rs, -C(=Y)NR4Rs, -NHC(=Y)R4, -NHC(=Y)NR;Ry, -
NHC(=0)ORy, , -NHSO,R4, (SO)mRy4, aryl, heterocyclyl, heteroaryl,
heterocyclylalkyl or heteroarylalkyl which may optionally be substituted further;

R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;

m is an integer 0-2;

Rs is hydrogen or Ry4; and

Ry is R4 or -SO;N(Ry)s.

(Amended) A process for preparing a compound of Formula XXV comprising:

a) reacting a compound of Formula IV

%

R
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ot onooo

Formula IV .

wherein P is alkyl or aralkvi selected from tert-butyl, ethyl, methyl or

benzyl;

with a compound of Formula XXII

<\N~—COOR4

Formuta XX R

Ry is alkyl. alkenyl, alkynyl, cycloalkyl. arvl, heterocyelyl,
heteroaryl, aralkyl, heteroarylalkyl, heterocyclylalkyl or ¢ycloalkylalkyl;

to give a compound of Formula XXIII;

%*ﬁzig':;‘m

s
Formuia XX Hzﬁ
“COOR,

b) reducing a compound of Formula XXIII to give a compound of Formula

XXIV; and
-
CHy~C™ " GH—COOP
H,
Hy ?,CHz
Formula XXIv ""‘"cooa*4
c) deprotecting a compound of Formula XXIV to give a compound of
Formula XXV

H
CHT'EZ\,EK—COOH

Formula XXV .




15.  (Amended) A process for preparing a compound of Formula XXXI comprising:

a) reacting a compound of Formula XXTV

OH

CH;—'(_:‘ZJ\?H--"COOP

CH,
HE™T?
H

Formula XXIV N‘coorz4

with a compound of Formula XXVT;

Rt-COOH
Formula XXVI

to give a compound of Formula XXVIls:
X
s ogroor

Cl
[T
HN
Farula XXVI '\COOR4

wherein:

P is is alkyl or aralkyl selected from tert-butyl, ethyl. methyl or benzyl.
Rt is alkyl, arvl. cycloalkyl. aralkyl. heterocyclylalkyl or heteroarylalkyl:

and

Ry is ailgl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl. heteroaryl,
aralkyl, heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;

b) deprotecting a compound of Formula XXVII to give a compound of
Formula XXVIII; ;

ii”
cni-c GH—C00P

H C
Hig”
NH,
Formuta XXVIII

wherein P and Rt are as defined above;

YL
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) derivatizing a compound of Formula XXVIII with a compound of Formula
RD, wherein: RD is R4COhal, hal COOR4 R4SOshal or (RON=C(=Y), and hal is
ClL Brorl: and Y is oxygen or sulphur;

to give a compound of Formula XXTXs ;

FomulaX0X ~ RF

wherein: RF is R4CO-, R4OCO-, R4SO»- or (RHINH-C(=Y)-;
Y is oxygen or sulphur;

d) deprotecting a compound of Formula XXIX to give a compound of
Formula XXX;-and

OH

CHZ—C/I\?H—"COOP

H,
He”
HN
FormuIaXXX\RF ;
wherein Rf and P are as defined above;
€) deprotecting a compound of Formula XXX to give a compound of

Formula XXXI:

H

(47

P
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(Amended) A process for preparing a compound of Formula XXXIV comprising:

reducing a compound of F onﬁula XXXII

°"’“ﬁ:ﬁ\i’;““°°°'°

a)

o]

b4

Formula XOXXH

wherein P is a protecting group;

to give a compound of Formula XXXIII; and

._wi% —coor

1, OH
N
04\-%3
Formula XXXH! -
b) hydrolyzing a compound of Formula XXXIII to give a compound of

Formula XXXIV

H
“i“r\[
o
O

Formula X0V

17.  (Amended) A process for separation of a compound of Formula VIII, Formula
XX1, Formula XXV, Formula XXXI or Formula XXXIV into diastereomer pairs or

single diastercomers by preparative thin layer chromatography or and/er by HPLC (High
Pressure Liquid Chromatography, using an achiral or chiral separation column.

g

\4Y
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1. A compound of Formula I:

R1 A

O
R3 OH
Rz/(CHg)n
Formula |

wherein:
n is an integer from 1 to 5;

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

R; is alkenyl, alkynyl, aryl, heterocyclyl, heteroaryl, cycloalkyl, NR4Rs, -NHC(=Y)Ry, -
NHCE=Y)NRsR,, -NHC(=0)OR,4, ~-NHSO,R4, C(=Y)NR4Rs, C(=0)ORs, ORs, -
OC(=0)NR4Rs, O-acyl, S(O)mR4, -SO:N(R4),, cyano, amidino or guanidine;

wherein:
Y is oxygen or sulphur,

R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl,
aralkyl, heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;

m is an integer 0-2;
Rs is hydrogen or Ry;
Ry is R4 or -SO;N(Ry)2 and

R is hydrogen, alkyl, cycloalkyl, aralkyl, heteroarylalkyl,
heterocyclylalkyl or cycloalkylalkyl;

R; is hydrogen, fluorine, alkyl, cycloalkylalkyl or aralkyl;

A is OH, ORy4, -OC(=0)NR4Rs, O-acyl, NH,, NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsRy, -
NHC(=0)ORy4, -NHSO2R4.

AR
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2. A compound according to claim 1 having a structure of Formula la:
R1 Al g
R3 OH
R2 /(CHz)n
Formula la
wherein:

Al is OH, -OC(=O)NR4R5, NH;, NR4R;5, -NHC(=Y)R4, -NHC(=Y)NRsR;,
-NHC(=0)OR4, -NHSO,R4; and

n, Y, R R Ry ,R3, Ryand R; are as defined in claim 1.

3. A compound according to claim 1 having a structure of Formula Ib:
R1, 0
R3 OH
Rz (O
Formula Ib’
wherein:
Ry, is aryl or heteroaryl;

n, Rz, R; and A are as defined in claim 1.

4, A compound as claimed in claim 1 having the structure of Formula Ic:
R1 o
R3 OH
~CHy),
R a
Formula lc
wherein:

Ry, is NR4Rs5, -NHC(=Y)R4, -NHC(=Y)NRsR, -NHC(=0)OR4, ~NHSO,R 4, amidino or

guanidino;

wherein:

(Ge

\He
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Y is oxygen or sulphur;
R4 is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;
m is an integer 0-2;
Rs is hydrogen or Ry; or R4 and R together may optionally form a heterocyclic
ring containing one or more heteroatoms such as O, N or S;
Ry is R4 or -SO;N(R4),; and
D, Ry, R3 and A are as defined in claim 1.

5. A compound which is:

5-Biphenyl-4-yl-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)ethyl|pentanoic acid
(Compound No. 1),

5-(4'-tert-Butylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 2),

5-(4'-Butylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 3),

5-(4'-Chlorobiphenyl-4-yl)-2-[2-(1,3-diox0-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 4),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl]-5-(4'-ethoxybiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 6),

2-[2~(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-formylbiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 7),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-3-hydroxy-5-(2',4',6'-
trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 8),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-propoxybiphenyl-
4-yl)pentanoic acid (Compound No. 9),

5-(3',4'-Diftuorobiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 10),

2-(2-{[(Benzyloxy)carbonylJamino}ethyl)-5-biphenyl-4-yl-3-hydroxypentanoicacid
(Compound No. 11).

Rt
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(2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-5-(4'-
formylbiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 13),

(2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
formylbiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 14),

(2R,3R + 28,38)-2-[2+(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-
(2'4',6'-trimethoxybiphenyl-4-y)pentanoic acid (Compound No.15),

(2R,3S8 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-
(2',4',6'-trimethoxybiphenyl-4-yl)pentanoic acid (Compound No. 16),

(2R.38 + 28§,3R)-5-(4'-Acetylbiphenyl-4-y1)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-
yDethyl}-3-hydroxypentanoic acid (Compound No. 17),

(2R,3R + 28,35)-5-(4'-Acetylbiphenyl-4-yl)-2-[2-(1,3-dioxo-1 3-d1hydro—2H~130mdol—2~
yhethyl]-3-hydroxypentanoic acid (Compound No. 18),

(2R.3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yl)pentanoic acid (Compound No. 19),

(2R,3R + 2§,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-
propoxybiphenyl-4-yl)pentanoic acid (Compound No. 20),

(2R,3S + 28,3R)-5-(3',4"-Difluorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 21),

(2R,3R + 28,38)-5-(3' 4"-Difluorobiphenyl-4-y1)-2-[2-(1,3-dioxo0-~1,3-dihydro-2 H-
isoindol-2-yl)ethyl]-3-hydroxypentanoic acid (Compound No. 22),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-methoxybiphenyl-

-4-ypentanoic acid (Compound No. 23),

5*-(2',3’-Dimethylbiphenyl-4-yl)—2~[2-(1,3-dioxo-1,3-dihydro~2H-isoindol-2~yl)ethy1] -3-
hydroxypentanoic acid (Compound No. 24),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-y1)ethyl]-3-hydroxy-5-[3'-
(triftuoromethyl)biphenyl-4-ylJpentanoic acid (Compound No. 25),

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-ethylbiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 26),

5-(3',5"-Dichlorobiphenyl-4-yl)-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-
hydroxypentanoic acid (Compound No. 27),

5-[4'-Chloro-3'-(trifluoromethyl)biphenyl-4-yl]-2-[2-(1,3-dioxo-1,3~dihydro-2 H-isoindol-
2-yhethyl]-3-hydroxypentanoic acid (Compound No. 28),

/95
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~ 5-(2',5"-Difluorobiphenyl-4-yl)-2-{2-(1, 3-dioxo-1 3—dxhydro-ZHqsomdoLZ-yl)ethyl]-3-
hydroxypentano:c acid (Compound No. 29),

24[2__-(1,B-Dioxoe'l,3—dihydro-ilf-i"isoindol_-Z—yl)ethyl]%;hydr0xy~5~[2'-
(triﬂuoromethoxy)biphenyl-4-.yl]pentaﬂoib acid (Compound No. 30),

'2-[2-(1 3-Dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl}-5-(4'-fluoro-3'-methylbiphenyl-4-
y1)-3-hydroxypentanoic acid (Compound No. 32), -

2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]- 3—bydroxy— ~(3’-1sopropylbiphenyl-
4-yDpentanoic acid (Compound No. 33), :

5-(3' 4’-D1methylb1pheny1-4~yl)-—2~[2-(1 3-d1oxo~l 3—d1hydro—2H—130mdol-2—yl)ethyl]-3-
hydroxypentanow acid(Compound No. 34), -

5-(2, 6’-D1ﬂuorob1pheny1-4-yl)~2~[2~(1 3-dioxo-1 3-dlhydro-ZH-lsomdoLZ*yl)eﬂayl]-3-
hydroxypentanoic acid (Compound No. 33), ,

2-[2+(1,3-Dioxo-1 3~d1hydro-2H—1somdol~2-yl)ethyl]—5 ~(4-fluorobiphenyl-4-y1)-3-
hydroxypentanmc acid (Compound No. 36),

5-(3',5'-Difluorobiphenyl-4-y1)-2-[2-(1, 3~dwxo~1 3wdlhydro~2H~15omdol—2—yl)ethyl]~3~
hydroxypentanoic acid (Compound No.37),

5~(3'-Chloro-4"-fluorobiphenyl-4-y1)-2-[2-(1,3-diox0-1,3 <dihydro-2H-isoindol-2-
yhethyl]-3-hydroxypentanoic acid (Compound No. 38),

53 4'-Duneﬂloxyb1phenyl-4~y1)-2-[2-(1 3-dioxo-~1 3—dahydro~2H-lsomdol-2~yl)eﬂ1yl]-3~
hydroxypentanoic acid (Compound No. 39),

5-(3-Chlorobiphenyl-4-y1)«2-[2+(1,3~diox0-1 3~dﬂ1ydro~2H—1&omdol~2~yl)ethyl]—3-
hydroxypentanoic acid (Compound No. 40),

2-[2-(1, 3-Dioxo-1 3~dﬂ1ydro«-2H~1somdol—2—y1)ethy1]~3~hydroxy—5~(3'~methylb1phenyl4—
yDpentanoic acid (Compound No, 41),

5-(2',3"-Difluorobiphenyl-4-y1)-2-[2:(1,3-dioxo-1,3-dihydro-2 Fl-isoindol-2-y1ethyl}-3-
hydroxypentanoic acid (Compound No. 42),

2-[2-(1,3-Dioxo-1 3~d1hydro~2H~1somdol~2-yl)ethyl}*5-(2’~ﬂuoro—3’-methoxybxphenyl~4-
yh-3-hydroxypentanoic acid (Compound No. 43), '

2+2+(1,3-Dioxo-1 3-dxhydro~2H—1somdol-Z—yl)ethylj-5—(3'-ﬂuoro«4 -methylbxphenyM—
yD-3-hydroxypentanoic acid (Compound No. -44),

5»B1phenyl—4~y1~3—hydroxy~2~{2-[(pheny1acety1)ammo]ethyl}pentano:c acid (Compound
No. 4%),

\aQ
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2-(3-Biphenyl-4-yl-1-hydroxypropyl)-6-(1,3-dioxo-1 3—d1hydro—2H-1$omdol—2—
yhhexanoic acid (Compound No. 46),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-oxophthalazin-2(1 H)-yl)ethyl]pentanoic acid
(Compound No. 47), :

" 5-Biphenyl-4-yl-2-[3-(1,3-dioxo-1 3~dﬂ1ydro—2H-1somdol—2-yl)propyl]-3—
hydroxypentanoic acid (Compound No. 48),.

5-B1phenyl-4—yl 3—hydroxy—Z»[2~(2'~oxosp1ro[cyclopropane—1 »3'-indol]- 1'(2’H)
yhethyl]pentanoic acid (Compound No. 49), )

2-2-(1,3-Dioxo-1 3—dlhydro-2H—1somdol-2-yl)ethy1]-3-hydroxy-s~(4'-hydroxyb1phenyl-
4-yDpentanoic acid (Compound No. 50),

3-Hydroxy-5-(4"-methoxybiphenyl-4-y1)-2-[2-(3-methyl-2,6-dioxo-3 6-d1hydropynnudm—
1(2H)-yDethyl]pentanoic acid (Compound No. 51),

5-(4'-Chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(3-methy}-2,6-dioxo-3,6-dihydropyrimidin-
1(2H)-yl)ethyl}pentanoic acid (Compound No. 52),

5-(4'-Fluorobiphenyl-4-y1)-3-hydroxy-2-[2~(3-methyl-2,6-dioxo-3,6-dihydropyrimidin-
1(2H)-yl)ethyl]pentanoic acid (Compound No. 53),

5~'[_4-(5~Chloro_a2-thienyl)phenj1]-2-ﬁ[2~(1,3~dioxo-1 ,3-dihydro-2 H-isoindol-2-ylethyl]-3=
hydroxypentanoic acid (Compound No. 54),

4'-[4-Carboxy-6-(1,3-dioxo-1 3-d1hydro-2H—1somdoI~2-—yl) 3-hydroxyhexyl]b1phenyl-4-
_ carboxylic acid (Compound No. 55),

2-[2-(1,3 nDioxo-l,3-ndihydroazH-i-_soindol-2~yl)cthyl]~3 “hydroxy-5-[4'-
I (methoxycarbonyl)biphenyl-4-ylpentanoic acid (Cqmpou,nd No. 36),

2- ['29(1,3'-'~Diox0%1;3—dihydr0e2H*isoindol~2~yl)ethyI]*3-%hydroxy~;5-[4'~
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 57),
2_-_[2-.-(1,S-Dioxo-l,3~dihydro-2H-isoindol-Z-yljethyl]-3ahydroxy.-5~[4a(6~meﬂloxypyﬁdin-
3-yDphenyl]pentanoic acid (Compound No. 58),

3-Hydroxy-2-[2-(4-0%0-1,2,3-benzotriazin-3(4H)-yl)ethyl]-5-[4'-
- (trifluoromethyl)biphenyl-4-ylJpentanoic acid (Compound No. 59),

5+(3',4"-Difluorobiphenyl-4-yl)-3-hydroxy-2-[ 2~ (4-oxo~1 2 3-benzotr1az1n-3(4H)
yl)ethyl]pentanoic acid (Compound No. 60),

2-[2+(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-5-(3'-fluorobiphenyl-4-y1)-3-
hydroxypentanoic acid (Compound No. 61),
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4-[4’-(Benzyloxy)-3'-ﬂuorobiphenyl-4-yl]-2-[2-(1,3-dioxo-l,3-dihydro—2H-isoindoI—2~

Dethyl]-3-hydroxypentanoic acid (Compound No. 62),
5-[4'-(Benzyloxy)biphenyl-4-yl1]-2-[2-(1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
ydroxypentanoic acid (Compound No. 63),
-Hydroxy-5-(4'-methoxybiphenyl-4-y1)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-
Dethyl]pentanoic acid (Compound No. 64),
5-(4'-Chlorobiphenyl-4-yl)-3-hydroxy-2-[2-(4-ox0-1,2,3-benzotriazin-3(4 H)-

“_. yhethyl]pentanoic acid (Compound No. 65),

. 2-[2-(1,3-Dioxo~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-hydroxy-5-(4'-methylbiphenyl-4-

yl)pentanoic acid (Compound No. 66),
| 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl}-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-
yDethyl}pentanoic acid (Compound No.67),

3-Hydroxy-5-(4'-methylbiphenyl-4-y1)-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-
isoindol-2-ylethyl]pentanoic acid (Compound No. 68),

5-(4'~Chlorobiphenyl-4-y1)-3-hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-
isoindol-2-yl)ethyl]pentanoic acid (Compound No. 69),

3-Hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-yl)ethyl]-5-[4'-
/ (triffuoromethoxy)biphenyl-4-yl]pentanoic acid (Compound No. 70),

5-(4'-Fluorobiphenyl-4-yl)-3-hydroxy-2-[2~(4-0x0~1,2,3-benzotriazin-3(4 H)-
/ ylethyl]pentanoic acid (Compound No. 71),

3-hydroxy-5-(4'-methylbiphenyl-4-y1)-2-[2-(4-0x0-1,2,3-benzotriazin-3 (4 H)-
/ yDethyl]pentanoic acid (Compound No. 72),

5-(4'-Cyanobiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
/ yDethyl]pentanoic acid (Compound No. 73),

5—(4‘-Fluorobiphenyl~4—yl)-3-hydroxy~2-[2~(5—methy1-1,3-dioxo-1,3—dihydro-2H—
/ isoindol-2-yl)ethyl]pentanoic acid (Compound No. 74),

3 -Hydroxy-S-[4-(6—methoxypyridin—3 -yl)phenyl] 42-[2-(5-methy1-1 ,3-dioxo-1,3-dihydro-
2H-isoindol-2-yhethyl}pentanoic acid (Compound No. 75),

*®

| 5-(4'-Ethylbiphenyl-4-y1)-3-hydroxy-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
yDethyl]pentanoic acid (Compound No. 76),

3-Hydroxy-2-[2-(5-methyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-[4'"-
(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 77),
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(2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1 3-sd:lhydro-2Hulsomdol~2-yl)ethyl]-3—hydroxy—S [4—
(6-methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 78),

@R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihydro-2 H-isoindol-2-yDethyl}-3-hydroxy-5-[4-
(6-methoxypyridin-3-yl)pheny!]pentanoic acid (Compound No. 79),

(2R,3R + 28,38)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1, 3-dloxo-1 3-d1hydro-2H-1somdol-2-
yDethyl]-3-hydroxypentanoic acid (Compound No 80),

(2R3S + 28, 3R)-59(4'-Chlorob1phenyl-4—-yl)-—2-—[2~(1,3--_d10xo—1,3~dihydro—2Haisoh1dol~2-
yDethyl}-3-hydroxypentanoic acid (Compound No. 81),

(2R,3S + 28, 3R)-2-[2-(1,3-Dioxo-1,3-dihydro-2 Heisoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-yi)-3-hydroxypentanoic acid (Compound No. 82),

(QR,3R + 28,38)-2-[2( 1,3-Dioxo-1 3~dﬂ1ydm-2H—1somdol~2-yl)eﬂ1yl]-5—(4’
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 83),

‘ 5-BiphenyM*yl-B—hydroxy—Z«[Z-(1-oxo~4~ph&nyla4a,8a~dihydrophthala:zin—Z( 1H)-
yl_)e'thyl]_pentanoic acid (Compound No. 84),

-Blphenyl~4-yl-3-hydroxy-2-[2—(3~oxo—2,3-—dﬂxydm-4H-l 4-benzoxazm—4-
yhethyl]pentanoic acid (Compound No. 85),

" 5-Biphenyl-4-y1-2-{2-[(3aR,7aS)-1,3-dioxo-1 3,38,4,7,7a-hexahydro-2H-isoindol-2-
yljethyl}-3-hydroxypentanoic acid (Compound No, 86),

5~B1pheny1-4-yl—2~(2-{[(4~ﬂuorophenyl)s1ﬂfonyl]axmno}ethyl)—3 ~hydroxypentanoxc acid
(Compound No. 87),

5-B1pheny1—4—yl~2~(2-{[(3—ﬂuorophenyl)acetyl]anuno}ethyl)—?:-hydroxypentanow acid
(Compound No. 88),

5—B1phenyl-4—yl-2— {2~[(4—ﬂu0r0benzoyl)amno]eﬂ1yl}—3~hydmxypentan01c amd
(Compound No. 89),

5—B1phenyl~4~yl-—3-hydroxy-=2 ~[2+(5-methyl-1, 3-d10xo-1 3~d1hydro~2l{-womdol-2—
yDethyl]pentanoic acid (Compound No. 90),

5-Biphenyl-4-yl-3-hydroxy-2-[2-(1-0x0-1 3~—-d1hydro-2H«1somdol—Z-yl)ethyl]pentanow
acid (Compound No. 91).

S-Blphenyl-4—yl-2~[2-({[(4-ﬂuomphenyl)ammo]carbonyl}annno)ethyl]-fi—
hydroxypentanoic acid (Compound No. 92), -~ _

5—B;phenyl_~4~yl-2-[2*(4,4-dunethyl—z,é-dmxomperidin-1-yl)éthyl]~3-hydroxypentanoic
acid (Compound No. 93),

5¢
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- 3-Biphenyl-4-y1-2-{2-(7,9-dioxo-8-azaspiro[4.5]dec-8-yDethyl]-3-hydroxypentanoic acid
(Compound No. 94), ' ,
2-(3-Biphenyl-4-yl-1-hydroxypropyl)pent-4-ynoic acid (Compound No. 95);

5-Biphenyl-4-yl-3-hydroxy-2-[2-(2-0x0-1,3 benzoxazol-?:(ZH)-yl)ethyl]pentanmc acid
(Compound No. 96)

'2-[2~(5-tert-—Buty1—1 3-dioxo~1 3-dlhydro~2H-1somdol-z—yl)efhyl]w3—hydroxy-ﬁ [4~(6-
methoxypmdm-s~yl)phenyl]pentan01c acid (Compound No. 97),

5- {4—[6~(D1methy1am1no)pyndm~3-yl]phenyl}-2~[2-(1 3-dioxo-1 3-d1hydro«2H-1somdol~
2-yhethyl]-3-hydroxypentanoic acid (Compound No. 98),

2:[2-(1 ,3—Dioxo-.1,3-dihydro-ZH»isoindol»~2-ﬁyl)ethyl]~3 -hydroxy-5-[4'~
(m'ethylsulfonyl)bipheny1~4~y1]pentanoic acid (C_ompound No. 99),

* 5-[4'-(Aminocarbonyl)biphenyl-4-y1]-2-[2-(1,3-dioxo-1 Bn&mydrmwﬂsomdol-z-
- yhethyl]-3-hydroxypentanoic acid (Compound No. 100),

5 [4~(1-Benzyl—1H~pyrazol~4~yl)phenyl]-2-{2-(l 3-d1t:>xo-1 3-d1hydro—2H-1somdol~2—-
yDethyl]-3-hydroxypentanoic acid (Compound No. 101),

5-Biphenyl-4-yl-2-[2~(5,6-dichloro-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-3-
hydroxypentanoic acid (Compound No. 102),

5-Biphenyl-4-y1-2-[2-(2,4-dioxo-1 4-dihydroqumazohn~3(2H)-yl)ethyl]~3~
hydroxypentanoic acid (Compound No. 103), -

5-Biphenyl—4-yl-2~[2«(1,3-dioxo#1,3—dihydro—ZH»pyrrolo[B,4ec]pyridin-2~yl)ethyl]~3-
hydroxypentanoic acid (Compound No. 104),

2*[2~(5-tert-B_utyl~1,-3adi0xo.-1,3dihydrOaZH-isomddI-Z-yi)ethyl]e-'5-(3',4'a
diftuorobiphenyl-4-yl)-3-hydroxypentanoic acid (Compound No. 105),

' (2R,38 + 25,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
fluorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 106),

(2R3 + 28, 3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro~-2 H-isoindol-2-yl)ethyl}-3~
hydroxy~5~[4"~(triﬂuommethyl)bipheﬁyM«yl]pentanoic acid (Compound No. 107),
(2R,3R + 28, 35)-2-[2-(5-tert-Butyl-1,3-dioxo~1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5 (4'
fluorobiphenyl-4-y1)-3 -hydroxypentanow acid (Compound No. 108),

(2R 3R -+ 28, 38)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-ylethyl]-3-
hydroxy-5-[4'-(trifluoromethyl)biphenyl-4-yl]pentanoic acid (Compound No. 109),

2-[2-(1, 3-Dioxo-1 3-dﬂlydro~2H-1somdol-2~y1)ethyl]—5-(3'~ﬂuoro#'—methoxyblphenywl-‘
yi)-3 -hydroxypentanow acid (Compound No. 110), .
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(R3S + 28,3R)-2-[2-(1,3-Dioxo-1 3-d1hydro~2lesomdola2-y1)ethyl]-3whydroxy-S [4-
(6-methylpyridin-3-yl)phenyl]pentanoic acid (Corapound No, 11 1),

(2R.3R + 28,38)-2-[2-(1,3-Dioxo-1 3-dlhydro~2H-1somdol-2-yl)ethyl]-3-hydroxy-5 -[4-
(6-methylpyridin-3-yl)phenyl]pentanoic acid (Compound No. 112), -

(2R,3R + 28, 3,5')'-.2-[2*(_5~ftert~Butyl-l,3-ed10x0-1,3,-d:hydro»~2H-1_s_01_ndol-2-yl)éthy1]-3-
hydroxy-5-(4"-methylbiphenyl-4-yl)pentanoic acid (Compound No. 113),

(2R,38 + 25,3R)-2-[2+(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl}-3-
hydroxy-5-(4"-methylbiphenyl-4-yl)pentanoic acid (Compound No. 114),

(QR3R + 28§, 35)-2-[2~(5-tert-Butyl-1,3-dioxo-1 3-dlhydro-ZH—momdol-z-yl)ethyl]~3-
hydroxy-5-(4'-methoxybiphenyl-4-yl)pentanoic acid (Compound No. 115),

(2R 3R + 28§,38)-2~[2~(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
chlorobiphenyl-4-yl)-3 -hydmxypentanoic acid (Compound No.l 16),—

(2R,3S + 28,3R)-2-[2-(5-tert-Butyl-1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-5-(4'-
chlorobiphenyl-4-y1)-3-hydroxypentanoic acid (Compound No. 117),

- (2R3 + 28, 3R)-2-[2—(5—tert.-Butyl~1,3~d10xo-1,3-fdlhydroeZH-lsomdQl-.%yl)ethyl]-3-
hydroxy-5-(4"-methoxybiphenyl-4-yl)pentanoic acid (Compound No.[118),

5-Biphenyl-4-yl-3-hydroxy-2-[2- (7~methyl—4—oxo-1 2, 3-benzotriazin- %5(4]-1)
yhethyl]pentanoic acid (Compound No. 120), |

~B1phenyl-4-y1~2—[2-(5~terz~butyl» 3—d10x0-1 3-dshydro-ZH-lsomdol-zv«yl)ethyl]-3-
hydroxypentano:c acid (Compound No. 121), ‘

(2R 38)~ 5—B1phenyl-4—yl-3-hydroxy~2—[2-(1H»mdol-»B-yl)ethyl]penta:nmc acid
(Compound No 122), ‘

(2R,3R)-5-Biphenyl-4-yl-3-hydroxy-2- [2-(1H-mdol-3-yl)ethyl]pentanmc acid
(Compound No. 123), _

5-Biphenyl-4-yi-3-hydroxy-2-[2-(1-0x0-1, 3~dﬂ1ydro-2H-130mdol-2-yl) butyl]pentanoic
acid (Compound No. 124),

(2R,38)-5-(4"-Chlorobipbenyl-4-yl)-2-[2~(1,3-dioxo-1 3~d1hydro—2H—~1s¢pmdol—2—yl)ethyl]
3-hydroxypentanoic acld (Compound No.125),

(28,3R)-5-(4'-Chlorobiphenyl-4-y1)-2-[2-(1,3-dioxo~1 3~d1hydro—2H—1s¢mdol—2~yl)efhyl]
3<hydroxypentanoic acid (Compound No.126),

(2R,3R)-5 -(4'-Ch10r0b1phenyl~4-y1)—2-[2-(1 3-dioxo-1 3-dedro~2H-1somdol-2-y1)ethyl]-
3-hydroxypentanoic acid (Compound No.127), ‘

5

TH
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,3S)-S-(4'*Chlorobiphenyl-_4-yl).-2-[2-( 1,3-dioxo-1,3-dihydro-2 H-isoindol-2-yl)ethyl]-
ydroxypentanoi¢ acid (Compound No.128),

(2R,38) -2~[2_~(1,3~Dioxoe-1,3—dihydro~2H—isoindol-2~yl)efthyl_]%3‘ahyd;m'xy-s*(4-(61-
methoxypyridin-3-yl)phenylpentanoic acid (Compound No. 129),

(28,3R)- 2_-[2-(1,3~Dioxo--1_,3-dihydro-'-zH-‘isoindol-Zwyl)ethyl]~3~hydroxy-—5—[4-(6-
methoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 130),

(2R 3R)- 2-[2+(1,3-Dioxo-1,3-dihydro-2H-isoindol-2-ylethyl]-3-hydroxy-5-[4-(6-
sthoxypyridin-3-yl)phenyl]pentanoic acid (Compound No. 131),

(28,38)- 2-[2-(1 ,3-Dioxo-1,3-dihydro-2H-isoindol-2-yl)ethyl]-3-hydroxy-5-[4-(6-
ethoxypyridin-3-yl)phenyljpentanoic acid (Compound No. 132),

(2R,38)- 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.133),

(28,3R)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl}-2-[2-(4-0x0-1,2,3~
enzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No.134),

(2R,3R)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-[2-(4-0x0-1,2,3-
enzotriazin-3(4H)-yl)ethyl]pentanoic acid (Compound No.135), or

28,35)- 3-Hydroxy-5-[4-(6-methoxypyridin-3-yl)phenyl]-2-{2-(4-0x0-1,2,3-
benzotriazin-3(4H)-yDethyl]pentanoic acid (Compound No.136). .

A pharmaceutical composition comprising therapeuticaiiy effective amount of a
ompound as defined in claim 1 and phamaceuticall)} acceptable carrier, excipients or

iluents.

A pharmaceutical composition of claim 6 further c0m15rising one or more
additional active ingredients selected from:

a) Anti»iﬁﬂammétory agents, experimental or commercial including (i)
nonsteroidal anti-inflammatory agents piroxicam;'diclofenac, propionic acids,
fenamates, pyrazolones, salicylates, PDE-4/p38 MAP Kinase/Cathepsin inhibitors
(id)leukotrienes LTC4/LTD4/LTE4/LTB4- Inhibitors, 5~lipoxygenase inhibitors
and PAF- receptor antagonists, (iii) Cox-2 inhibitors (iv)MMP inhibitors, or (v)
interleukin-I inhibitors; -

b) antihypertensive agents, including (i) ACE inhibitors, e.g., enalapril,
lisinopril, valsartan, telmisartan and quinapril, (if) angiotensin If receptor

74
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antagonists and agonists, e.g., losartan, candesartan, irbesartan, valsartan, and

eprosartan, (iii) B-blockers, or (iv) calcium channel blockers; and

c) immunosuppressive agents including cyclosporine, azathioprine and

methotrexate, anti-inflammatory corticosteroids.

8. A method for treatment or prophylaxis of an animal or a human suffering from
inflammatory diseases and associated pathologies which comprises administering to the

animal or human an effective amount of a compound according to claim 1.

9. A method for treatment or prophylaxis of an animal or a human suffering from
inflammatory diseases and associated pathologies which comprises administering to the
animal or human an effective amount of pharmaceutical composition according to claim
6. |

10. A method for treatment or prophylaxis of an animal or a human suffering from
inflammatory diseases and associated pathologies which comprises administering to the
animal or human an effective amount of pharmaceutical composition according to claim
7. |

11. A method according to claim 8, wherein the inflammatory diseases and associated
pathologies include asthma, rheumatoid arthritis, COPD, rhinitis, osteoarthritis, psoriatic
arthritis, psoriasis, pulmonary fibrosis, pulmonary inflammation, acute respiratory
distress syndrome, perodontitis, multiple sclerosis, gingivitis, atherosclerosis, neointimal
proliferation, which leads to restenosis and ischemic heart faliure, stroke, renal diseases

or tumor metastasis.
12. A process for preparing a compound of Formula VIII comprising:

a) reacting a compound of Formula II

Formula Il

wherein hal is hal is Cl, Bror I;

with a compound of Formula IIT

¢t
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o)

X

H,C” “CH,COOP

Formula 1l

wherein P is alkyl or aralkyl selécted from tert-butyl, ethyl, methy! or benzyl;

to give a compound Formula IV;

o]

Y-t ooncoor
H,

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

hal—A"
Formula V;

wherein:

A’ ig selected from aralkyl, heterocyclylalkyl, heteroarylalkyl or
cycloalkylalkyl; and

Hal or halogen is selected from Cl, Br or I;

to give a compound of Formula VI;

I onmg” g —coos
A, L
Formuta VI
c) reducing a compound of Formula VI to give a compound of Formula VII;
and
. OH
CHZ-—C/kCH—COOP
H2 AIH
Formula VII

d) deprotecting a compound of Formula VII to give a compound of Formula
VIII
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| X
o L

Formula VIIf

A process for preparing a compound of Formula XXI comprising:

a) reacting a compound of Formula IX

hal—@—CHg—hal

Formula IX

with a compound of Formula III

0

X

H,C” “CH,COOP

Formula [l

to give a compound of Formula X;

M—-@-—Cl"{—ﬁiCHi—COOP
z

Formula X
b) reacting a compound of Formula X with a compound of Formula X1

hal-(CH,)n-OP,
Formula XI

to give a compound of Formula XII;

m:—@—cri,—cj\ H—COOP
hof
(CHp),~—OP,
Farmuta XN

c) reducing a compound of Formula XII to give a compound of Formula

XIII;

OH

na:—@-c:—t,—-&z)\?n——coop

(CH,);—OP,
Formula Xill

d) reacting a compound of Formula XIII with a compound of Formula XTIV

B

prs



*®

RLL-651
P;—hal
Formula XIV
to give a compound of Formula XV;
OP,
nm—@—cnz—wc)\cn —-COOP
. H |
{CHy);—OPR,
Formula XV
e) deprotecting a compound of Formula XV to give a compound of Formula
XVI;
jﬁ’z
hal CH—G” “CH—COOP
O R,
(CH,);—OH

Formula XVI

1] converting a compound of Formula XVI to a compound of Formula XVII

X
hal—@-CHz-—C H-—COOP
g
{CH)r—LG
Formula XVIi

by reaction with a compound of Formula L-hal;

g) reacting a compound of Formula XVII with a compound of Formula M-A"
or A’ to give a compound of Formula XVIII;

o) 5§
hal CH—C H—GCOOP
TR
(CHy,—A'
Formuila XVl

h) reacting a compound of Formula XVIII with a compound of Formula XTX

R
JOH
B

~

OH
Farmula XIX

to form a compound of Formula XX; and

4
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OoP,

i X
CH~—C" —

; ﬁz ?H vele

- {CHp—A

Formuta XX

deprotecting a compound of Formula XX to give a compound of Formula

XX1
X
H e
c ; gz ?H COOH
(CH,) A
Formula XX
wherein:

P is alkyl or aralkyl selected from tert-butyl, ethyl or methyl or benzyl;

P, is silyl protecting group selected from tert-butyldimethylsilane, tert-
butyldiphenylsilane or triisopropylsilane;

P, is aralkyl or heterocyclyl selected from benzyl, 4-methoxybenzyl or 2,4,6-
trimethoxybenzyl or tetrahydropyranyl);

Hal or halogenis Cl, Bror I;
1.G is a leaving group such as mesyl, tosyl or triflyl or a halide (hal);

A’ is aryl, heteroaryl, heterocyclyl or cycloalkyl and M is metal selected from

potassium, lithium or sodium;
A’ is aralkyl, heterocyclylalkyl, heteroarylalkyl or cycloalkylalkyl;

n isan integer from 1 to 5

R7 is hydrogen, halogen (F, Cl, Br, I), hydroxy, -COORy, alkyl, alkenyl, alkynyl,
cycloalkyl, alkoxy, alkenyloxy, alkynyloxy, aryloxy, heterocyclyloxy,
heteroaryloxy, cycloalkyloxy, acyl, thioacyl, cyano, nitro, amino, ~CHQO, ~OCFj3, -
CF3, -SCF3, - NR4Rs, ~C(=Y)NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsR, -
NHC(=0)ORy, , -NHSO;R4, (SO)mRy4, aryl, heterocyclyl, heteroaryl,
heterocyclylalkyl or heteroarylalkyl which may optionally be substituted further;

6o
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Ry is alkyl, alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl, aralkyl,
heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;

m is an integer 0-2;

Rs is hydrogen or Ry; and

Rxis R4 or »SOzN(R4)2.'

A process for preparing a compound of Formula XXV comprising:
a) reacting a compound of Formula IV
l—l;—ﬁz GH—COOP
Formula iV R
wherein P is alkyl or aralkyl selected from tert-butyl, ethyl, methyl or

benzyl;
with a compound of Formula XXII

<\N ~—COOR,

Forrmula XX

Ryis a]kyL alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl, heteroaryl,
aralkyl, heteroarylalkyl, heterocyclylalkyl or cycloalkylalkyl;

to give a compound of Formula XXIII;

o]

cnz—g‘z’u\gn—-coop

~CH,
Formula X1 HEE
“COOR,

reducing a compound of Formula XXIII to give a compound of Formula

b)
XXIV; and
H
CH;*%Z/?\?H—'COOP
Hz?,cu2
Formula XXIV HN‘coom
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c) deprotecting a compound of Formula XXIV to give a compound of
Formula XXV

oY g T -

s-lz,c’CH2

AN
“COOR,

Formula XXV

A process for preparing a compound of Formula XXXI comprising:

a) reacting a compound of Formula XXTV

0N g T -

HZ?ICH

Formula Xxiv “‘coom

]

with-a compound of Formula XXVT:

Rt-COOH
Formula XXV

to give a compound of Formula XXVII:

ii‘“
c:Hz—-c GH—CO0P

~CH,

?

Formula XXvil COOR4

whetein:

P is is alkyl or aralkyl selected from tert-butyl, ethyl, methyl or benzyl,

Rt is alkyl, aryl, cycloalkyl, aralkyl, heterocyclylalkyl or heteroarylalkyl;

and

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

b) deprotecting a compound of Formula XXVII to give a compound of
Formula XX VIII:

e
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’ i’ﬁ\m ,
CHz—*g CH—COOP
1—729’0
NH,
Formula XXVl s
wherein P and Rt are as defined above;
c) derivatizing a compound of Formula XXVIII with a compound of Formula

RD, wherein: RD is R4COhal, halCOOR4, R4SOzhal or (RgN=C(=Y), and hal is
CL BrorI; and Y is oxygen or sulphur;

to give a compound of Formula XXTX:

iiRt
CH;—ELZ ?H“"COOP

Fomuaxxx  RF

wherein: RF is R4CO-, R4OCO-, R4SO,- or Ry)NH-C(=Y)-;

Y is oxygen or sulphur;
d) deprotecting a compound of Formula XXIX to give a compound of
Formula XXX:
. oH
CHZ——-CJ\?H—“COOP
H‘?(;’CH2
HN
Farmula )OO(\RF ;
wherein Rf and P are as defined above;
e) deprotecting a compound of Formula XXX to give a compound of
Formula XXXI:

X
=)o o

2 _CH
H2? 2
HN
*RF
Forrmula XXX

16. A process for preparing a compound of Formula XXXIV comprising:

Kr

&
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a) reducing a compound' of Formula XXXII

”it{

o
Formula XXXl

wherein P is a protecting group;
to give a compound of Formula XXXIII; and

) OH

s

Formula XXX

b) hydrolyzing a compound of Formula XXXIII to give a compound of
Formula XXXIV

H .
Or-Crovg pron
)
o n.

Formula XXXIV

17. A process for separation of a compound of Formula VIII, Formula XXI, Formula
XXV, Formula XXXI or Formula XXXIV into diastereomer pairs or single diastereomers
by preparative thin layer chromatography or by HPLC (High Pressure Liquid

Chromatography, using an achiral or chiral separation column.

16t
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OJA DE INFORMACION DEL SOLICITANTE Y DEL INVENTOR

Solicitud Internacional No. PCT/IB2006/000349

Fecha de radicacién Internacional: 21 Febrero 2006

Basada en la solicitud India No. 380/Del/2005 radicada 22 Febrero 2005
Titulo: - DERIVADOS DEL ACIDO 5-FENIL-PENTANOICO COMO
INHIBIDORES DE METALOPROTEINASA DE LA MATRIZ PARA EL
TRATAMIENTO DEL. ASMA Y OTRAS ENFERMEDADES '

oli s nte RAMBAXY LABORATORIES LIMITED

' Plot No.Q0-Sector 32

Gurgaon, Haryana 122001 India
] (Una corporacion India)

Inventores | 1. | Venkata P. PALLE

| Sylvan Heights Sanewadi

Aundh, Pune, Maharasthra 411007 Indla

2. | Viswajanani,  Jitendra SATTIGERI

N-323, VijayrattanVihar

Gurgaon,Haryana 122001 India

3. | Manoj, Kumar KHERA

C-600/10, Krishna Colony

__| _Gurgaon, Haryana 122001 India

4. | Sreedhara, Rao VOLETI

Apartment No.201 Mahalakshmi CGHS

Plot-2, Sector-43

| Gurgaon, Hawana 122001India

5. | Abhijit RAY

-Sector C-1, Flat No. 1408

‘Vasant Kunj

New Delhi, Delhi 110070 lndia
Sunanda, G. DASTIDAR

B-138, Sarita Vihar

New Deli, Delhi 110044 India__

Informacion adicional

« Todos los inventores anteriores son ciudadanos de la India _
La solicitud India de prioridad se radicé a nombre de Ranbaxy Laboratories
Limited.

o Se ejécuté una transferencia entre Ranbaxy Laboratorios limited y los
inventores en septiembre 13, 2006 y mayo 31, 2007.

La solicitud India de prioridad se radlco a nombre de Ranbaxy Laboratories '

lelted

o Se ejecutd una transferencia _entre' Ranbaxy Laboratorios limited y los
inventores en septiembre 13, 2006 y mayo 31, 2007.
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Solicitud Internacional No. PCT/1B2006/000349

Fecha de radicacion Internacional: 21 Febrero 2006

Basada en la solicitud India No. 380/Del/2005 radicada 22 Febrero 2005
Titulo: DERIVADOS DEL ACIDO 5-FENIL-PENTANOICO COMO
INHIBIDORES DE METALOPROTEINASA DE LA MATRIZ PARA EL
TRATAMIENTO DEL ASMA Y OTRAS ENFERMEDADES.

Solicitante RAMBAXY LABORATORIES LIMITED
Plot No.90-Sector 32
Gurgaon, Haryana 122001 India
| (Una corporacion India)
Inventores | 1. | Venkata P. PALLE
. Sylvan Heights Sanewadi
| Aundh, Pune, Maharasthra 411007 India
| 2. | Viswajanani, Jitendra SATTIGERI
N-323, VijayrattanVihar
_ _Gurgaon,Haryana 122001 India__
3. | Manoj, Kumar KHERA
: C-600/10, Krishna Colony
|| Gurgaon, Haryana 122001 India_
4. | Sreedhara, Rao VOLETI
Apartment No.201 Mahalakshmi CGHS
Plot-2, Sector-43
Gurgaon, Haryana 122001india__
5. | Abhijit RAY
Sector C-1, Flat No. 1408
Vasant Kunj.
New Delhi, Dethi 110070 India,
Sunanda, G. DASTIDAR
B-138, Sarita Vihar
New Deli, Delhi 110044 India

Informacién adicional

o Todos los inventores anteriores son ciudadanos de la India
La solicitud India de prioridad se radicé a nombre de Ranbaxy Laboratories
Limited.

- » Se ejecutdé una transferencia entre Ranbaxy Laboratorios limited y los
inventores en septiembre 13, 2008 y mayo 31, 2007.

La solicitud India de prioridad se radicé a nombre de Ranbaxy Laboratories
Lirmited.

e Se ejecutd una transferencia entre Ranbaxy Laboratorios limited vy los
inventores en septiembre 13, 2006 y mayo 31, 2007.
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“Amina”, a menos que se 'eSpeciﬁque ofra cosa, se refiere a —NH.. “Amino
sustituido”, a menos que se especifique otra cosa, se refiere a un grupo —N(Ry)z
en donde cada R se selecciona independientemente del grupo hidrégeno con la
condicion que ambos grupos Rk no sean 'hidrégenos (definidos como “amino”),
alquilo, alquenilo, alquinilo, cicloalquilo, arilo, heteroarilo, heterociclilo,
heterociclilalquilo, heteroarilalquilo, acilo,j_S'(Om)Re ( en donde m y Rg son los
mismos definidos antes), -C(=R\)NRRy (en donde R, es O 0 S & R,y R, son los
mismos definidos antes) o -NHC(=R,)NR(R, (en donde R,, R, y R, son los mismos
definidos antes). A menos que por definicion se obligue otra cosa, todos los
sustifuyentes amino ademas pueden estar opcionalmente sustituidos por 1-3
sustituyentes escogidos de alquilo, aralquilo, cicloalquilo, srilo, heteroarilq,
heterociclilo, carboxi, -COOR (en donde Ry es el mismo que se definio antes),
hidroxi, alcoxi, halégeno, CF3, ciano, -C(=R,)NRRy(en donde Ry es el mismo que
se definio antes),-OC(C=O)NR,R,, -OC(=R,)NR,R, (en donde R,, R, y R, son los
mismos definidos antes), -S(On)Rs (en donde Rg (en donde Rg m son los mismos
definidos antes).

“Acilo” se refiere a ~-C(=O)R” en donde R” se selecciona de hidrogeno,
alquilo, cicloalquilo, arilo, afalquilo, hetem‘ari’io,v heterociclilo, heteroarilalquilo o
heterociclialquilo.

El término “ticacilo” se refiere a —C(=S)R, envdonde R4 es el mismo que se
definié antes.

“Tiocarbonilo” se refiere a ~C(=8)H. “Tiocarbonilo sustituido” se refiere a ~
C(=S)R’, en donde R” se selecciona de alquilo, cicloalquilo, arilo, aralquilo,
heteroarilo, heterociclilo, heteroarilalquilo o heterociclilalquilo, amina ¢ amina
sustituida.

El término “halégeno” se refiere a flGor, cloro, bromo o yodo.

H
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Este es un traspaso de los siguientes derechos, _t|tu|o e interés (marque todos tos
que aplican)

Derechos en los Estados Unidos de América, titulo e interésenla i invencion
Derechos en la India, titulo e interés en la invencion

Derechos extranjeros (fuera de la India, fuera de Estados Unndos) titulo e
interés en la invencion

Solicitud de Patente de los Estados Unidos Serial No ____
Fechade Ejecucion____________ Fechade Radicacion __
Solicitud e Patente Provisional en Estados Unidos Serial No._
Patente en Estados Unidos No(s): L
X Solicitud de Patente Internacional PCT Senal No. PCT1182006/00034393
Otros (especifique) \

XXX

Tltulo de la Invencion.

INHIBIDORES DE METALOPROTEINASA DE LA MATRIZ

l(cedentes) inventores ,
Nombre o o Dlrecmén '
Venkata P. PALLE Sylvan Heights Sanewad|411007
b1 Aundh, Pune, Maharasthra india_
Viswajanani, ‘Jitendra SATTIGERI | N-323, VijayrattanVihar 122001

" Gurgaon,Haryana India

I'Manoj, Kumar KRERA | G-600/10, Krishna Colony122001
| | Gurgaon, Haryana India ’
- | Sreedhara, Rao VOLETI ’ | Apartment No.201 Mahalakshmi CGHS

Plot-2, Sector-43 12200
| P .| Gurgaon, Haryana 1india
Abhijit RAY - - | Sector C-1, Flat No. 1408
_ ' Vasant Kunj 110070
| e I New Delhi, Delhi India
| Sunanda, G. DASTIDAR B-138, Sarita Vihar110044
i : ) New Deli, Delhi_India

Apoderado

Nombre ~~ ~~~~~~ [Direcdién

RAMBAXY LABORATORIES LIMITED Plot No.90-Sector 32
- | Gurgaon122001, Haryana lndla

Puesto que nosotros, los inventores anteriormente identificados, hemos

inventado ciertas mejoras nuevas y utiles en la invencion identificada
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anteriormente y descrita en la solicitud(es) de patente(s) identificada (s) y7o

patente(s) (aqui anteriormente referidas como “Invencion”).

Y, puesto que nosotros deseamos fransferir nuestros derechos
anteriormente identificados, titulo e interés en la invencién al apoderado

identificado anteriormente.

Ahora, este documento confirma, que para una consideraciéon buena y

valiosa, la recepcion se reconoce por este medio;

Nosotros por este medio traspasamos, vendemos y fransferimos nuestros
derechos anteriormente identificados, titulo e interés en dicha invencién, de dichas
solicitudes como se identifico anteriormente, incluyendo cualquier division,
continuaciones y continuaciones en parte de ellas, y en y para cualquiera y todas
las cartas de patente de los Estados Unidos, y demas paises extranjeros los
cuales pueden otorgar y tener otorgamiento para dicha invencién, y en y para
cualquiera y todas las nuevas ediciones y revisiones de ellas, y en y para
cualquiera y todos los derechos de prioridad, derechos del acuerdo, derechos del
pacto y oiros beneficios acumulados o que se acumulen para nosotros con
respecto a la radicacion de solicitudes para patentes o para asegurar las patentes

en los Estados Unidos y demas paises extranjeros, hacia dicho apoderado;

Nosotros por este medio declaramos que los derechos y la propiedad
cedida por este traspaso estan libres y claros de cualquier impedimento, y que
nosotros tenemos completamente los derechos para ceder los derechos como

aqui se expreso;

Y nosotros por este medio autorizamos y solicitamos al Comisionado de

Patentes y marcas registradas para publicar cualquier carta de Patentes de los

[z
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Estafios Unidos que puedan publicarse para dicha invencion, y cualquier otra

autoﬁdad de publicaciéon de patentes, para publicar cualquiera de tales cartas de

pate}/nte que se pueden publicar para dicha invencion, directamente para dicho
)

apq’derado, como apoderado de los derechos totales, titulo e interés de ésta;

/

|

|

Y nosotros ademas estamos de acuerdo con firmar y ejecutar todo lo

nqLesario y documentos futuros de acuerdo con la ley, incluyendo solicitudes para

pgﬁtentes en el extranjero, para radicar divisiones, continuaciones y continuaciones
|

enLa parte de dicha solicitud para patente, y/o, para obtener cualquier re-edicién o
r%visic’m de cualquier carta de Patente que puedan ser otorgadas por la antedicha

i{'wencién, como el Apoderado o su Designado(s) puedan de vez en cuando
|

%equerir y preparar a su propia cuenta.

/

/ Y nosotros ademas estamos de acuerdo, cuando se requiera, sin cargos
;’ adicionales al apoderado péro a su cuenta, para comunicar al Apoderado o sus
representantes todos los hechos conocidos por nosotros en consideracion con la
|

invencion antedicha y las mejoras, testificar en cualquier procedimiento legal,
firmar todos los documentos, hacer todos los juramentos legales o declaraciones
y en general ejecutar todos los aclos, que puedan ser necesarios, deseables o

convenientes para ayudar al apoderado en asegurar, mantener y reforzar las

|
patentes para las invenciones antedichas y mejoras en los antedichos paises y

| para conferir titulo en ello al apoderado.

/ Firmas de los Inventores

Fecha

Firma

| Nombre
Aparece la firma | 31/5/07

|
Venkata P. PALLE
| Viswajanani, Jitendra SATTIGERI

13/0/06

Aparece la firma

A0
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Manoj, Kumar KHERA Aparece la firma | 13/0/06
["Sreedhara, Rao VOLETI Aparece la firma | 13/0/06
Abhijit RAY ‘ Aparece la firma | 13/0/06
Sunanda, G. DASTIDAR T Aparece a firma | 13/0/06

1
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{12) SOLICITUD INTERNACIONAL PUBLICADA BAJO EL TRATADO DE COOPERACION DE PATENTES (PCT)

(19) Organizacion de propiedad
Intelectual Mundial
Oficina Internacional

(43) Fecha de publicacién intemacional (10) Nimero de Publicacion intermacional ‘

31 Agosto 2006 (31.08.2006) PCT WO 2006/ 090235 A1
(51) Clasificacion de la patente internacional’ _ _ _

CO7D 249/18 (2006.01) CO7D 207/40 (2008.01) (74)Representante Gomin: RAMBAXY
CO7D 209/48 (20068.01) CO7D 263/58 (2008.01) LABORATORIES LIMITED; C/o
CO7D 237/32 (2006.01) CO7D 2387/96(2006.01) DESHMUKH, Jay, R., 600 College Read
CO7D 209/12 (2006.01) CO7D 471/04 (2006.01) East, Suite 2100, Princeton, New Jersey
CO7D 239/54 (2006.01) CO7D 401110 (2006.01) 08549 (US)

CO7D 213/64 (2006.01) CO7D 403/10 (2006.01)

CO7D 265/28 (2006.01)  AG1P 11/06 (2006.01) (81) Estados designados (a menos que se indique

CO7D 211/88 (2006.01) : de ofra manera, para cada clase  de.

5 _ proteccion nacional disponible). AE, AG, Al

PCT/1B2006/000349 AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY,
BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE,
GH, GM, HR, HU, ID, IL, IN, I8, JP, KE, KG,
KM, KN, KN, KP, KR, KZ, LC, LK, LR, LS,

{21) Numero de solicitud intemacional;

(22) Fecha de radicacion internacional:
PCT 21 Febrera 2006 (21.02.2008)

(25) ldioma de radicacion: ingles LT, LU, LV, LY, MA, MD, MG, MK, MN, MW,
MX, MZ, NA, NG, Ni, NO, NZ, OM, PG, PH,
(26) Idioma de publicacion: Ingles PL, PT, RO, RU, SC, 8D, SE, 8G, 8K, 5L,
‘ 8M, 8Y, TJ, TM, TN, TR, TT, TZ, UA, UG,
(30) Fecha prioritaria: . U8, UZ,VC, VN, YU, ZA, ZM, ZW.
380/Del/2005 22 Febrero 2006 (22.02.2005) IN '

(71) Solicitante ( ara fodos los estados designados excepio US):
RANBAXY LABORATORIES LIMITED J[INAN); Plot No.90, Sector 32, Gurgaon,
Haryana 122001 (IN)

(84) Estados designados (2 menos que se indigue

de ofra manera, parg cada clase de
proteccion regional disponible). ARIPO (BW,
GH, GM, KE, LS, MW, MZ, NA, 8D, 8L, 8Z,

TZ. UG, ZM, ZW), Eurasia (AM, AZ, BY, KG,
KZ, MD, RU, TJ, TM), Europa (AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, FR, GB,
GR, HU, IE, IT, LT, LU, LV, MC, NL., PL, PT,
RO, SE, 8, 8K, TR), OAPi (BF, BJ, CF, CG,
Cl, CM, GA, GN, GQ, GW, ML, MR, NE, 8N,

{72) Inventores; y

(75) Inventores / solicitantes (para US solamente): 'PALLE, Venkata, P. [USAN];
Sylvan Heights Saneawadi, Aundh, Pune, Maharasthra 411007
(IN).SATTIGERI, Viswajanani, Jitendra [IS/IN]; N-323, VijayrattanVihar,

Gurgaon,Haryana 122001 (iN), KHERA, Manoj, Kumar [IN/IN];C-600/10, TD, TG).
Krishria Colony, Gurgaon, Haryana 122001 (IN). VOLET! Sreedhara, Rao
[INAN]; Apartment No.201 Mahalakshmi Cghs, Plot-2, Sector-43Gurgaon, ‘Publicado:

Haryana 122001 (IN). RAY, Abhijit [IN/IN]; Sector C-1, Flat No, 1408, Vasant -
" Kunj, New Delhi, Dethi 110070(IN). DASTIDAR, Sunanda, G. [IN/IN], B-138,
Sarita Vihar, New Deli, Delhi 110044 (IN)

Con informe de busqueda Internacional

Continua en la préximg pagina

(54): TITULO: DERIVADOS DEL ACIDO 5-FENIL-PENTANOICO COMO INHIBIDORES DE LA METALOPROEINASA DE LA
MATRIZ PARA EL TRATAMIENTO DE ASMA Y OTRAS ENFERMEDADES

: OH
Rz/(CHz)n

Formula |

(57) Resumen:La presente invencion se refiere compuestos que tienen la estructura de la Formula 1: en donde n es un entero
del a 5; R, es opcionalmente puede ser alquilo opeionalmente alquilo sustituido. alquenito, alquinilo, cicloalquilo, arilo,
heterocictilo, heteroarilo, aralquilo, alcoxi, ariloxi, alqueniloxi o alquiniloxi; R, puede ser alquenilo, alquinilo, arilo,
heterociclilo, heteroarilo, cicloalquilo, NRyR;, -NHC(=Y)R,, -NHC(=Y)NRsR,, ~NHC(=0)OR,, ~NHSO:R,;, C(=YINR4R;,
C(=0)OR, [ en donde Y ¢s oxigeno o azufre]]l, -OR;. -OC(=O)NR4R;, O-acilo, S(0),Ry, -80:N(Ry)s. ciano_amidino o
guanidino [en donde Ry es alquilo, alquenilo, alquinilo, cicloalquilo, -arilo, heterociclilo, heteroarilo, aralquilo,
heteroarilalquilo, heterociclilalquilo o cicloalquilalquilo y m es un entero 0-2; R; ¢s hidrégeno o Ry; Ry s Ry 0 -=SO:N(Ry): ¥

R es hidrogenoalquile, cicloalquilo, aralquilo, heteroarilalquilo, heterociclilalquilo o cicloalquilalquilo]; Ry es hidrégeno,
flior, alquilo, cicloalquilalquilo o arilalquilo, A es OH OH, ORy; -OC(=0)NRRs, O-acilo, NH;, NR4Rs. -NHC(=Y)Ry,
~NHC(=Y)NRsR. - ~NHC(=Q)OR,, ~NHSO:R, y a los procesos para la sintesis de los mismos. Esta invencion también se
refiere a composiciones farmacéuticas que contienen los compuestos de la presente invencion, y a los métodos para
tratamiento de asma, artritis reumatoide, COPD, rinitis, osteoartritis psoriatica, psoriasis, fibrosis pulmonar, inflamacion
pulmonar, sindrome de diéstres respiratorio agudo, periodontitis, eselerosis milltiple, gingivitis, ateroesclerosis, proliferacion
neo-intima, los cuales conducen a restenosis y a falla isquémica del corazén, ataques, enfermedades renales, metastasis
tumoral y otros desordenes inflamatorios caracterizados por la sobre-expresién y la sobre-activacion de una metaloproteinasa

‘ de la matriz, utilizando los compuestos '

&
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siguientes razones:
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b
DERIVADOS DEL ACIDO 5-FENIL-PENTANOICO COMO INHIBIDORES DE LA
METALOPROTEINASA DE LA MATRIZ PARA EL TRATAMIENTO DE ASMA'Y

‘ OTRAS ENFERMEDADES

Campo de la Invencidn

La presente invencion se refiere a ciértos B-hidroxi-acidos y a los procesos
| para la sintesis de los mismos. Esta invencion también se refiere a composiciones
. farmacologicas que contienen los compuestos de la presente invencién, y a

’ métodos para el tratamiento del asma, artritis reumatoide, COPD, rinitis,
’ 10  osteoartritis, artritis psoriasica, psoriasis, fibrosis pulmonar, inﬂaq'_lacién pulmonar,
sindrome de diestres respiratorio agudo, periodontitis, esclerosis multiple,
gingivitis, ateroesclerosis, proliferacién neo-intimal, los cuales conducen a
restenosis y a falla isquémica del corazén, ataques, enfermedades renales,
’ metastasis tumoral y otros desordenes inﬂamatoric;s caracterizados por la sobre-

15 expresion y la sobre-activacion de una metaloproteinasa de la matriz, utilizando los

compuestos.

Antecedentes de la Invencion

20 Las metaloproteinasas (MMPs) son una superfamilia de proteinasas
(enzimas) de ocurrencia natural que se encuentra en la mayoria de los mamiferos.

f La superfamilia esta compuesta de por lo menos 26 miembros de enzimas que
} contienen cinc, producidas por cualquier tipo de células y que comparten
‘ caracteristicas estructurales y funcionales. Con base en la estructura y las
25 consideraqiones funcionales, las proteinasas se han clasificado en diferentes
familias y éub~familias (Hopper, NM, 1994, FEBS) tales como colagenasas (MMP-

1, MMP13), gelatinasas (MMP-2, MMP-9), metaloelastasas (MMP-12), las MT-
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MMPs (MMP-14, MMP-15) y las sheddases tales como las enzimas que
convierten TNF (TACE, ACE).

Se cree que las metaloproteinasas son importantes en una plétora de
procesos de enfermedades fisiolégicas que involucran remodelaciones tales como
el desarrollo embrionario, formacién de huesos y remodelacién uterina durante la
menstruacién. La- funcion bioldgica principal de las MMPs es catalizar la
desintegracion de los tejidos conectivos o matriz extra-celular, por su capacidad
para hidrolizar varios componentes del tejido 0 matriz. Aparte de la funcidén en la
degradacion de del tejido conectivo, Las MMPs siempre estan involucradas en la
activacion de cimogenos (pro) formas de otras MMPs por lo que inducen la
activacion MMP. También estan involucradas en la biosintesis de alfa-TNF el cual

estad implicado en muchas condiciones patolégicas.

La MMP-12 también conocida como macréfago-elastasa o metaloelastasa,

' se expresa en macrofagos activados y se ha demostrado que se secreta de los

macrofagos alveolares de los fumadores, asi como también de las células de la
espuma en lesiones ateroescleréticas. La MMP-12 en estudios de noqueo con
ratones ha mostrado el desarrollo de enfisema significante, apoyando asi su
funcién en el COPD. La MMP-9 (gelatinasa B, 92 KDa colagenasa tipq IV) es un
miembro de la familia MMP que se libera como pro-enzima y subsiguientemente
se activé via la cascada proteasa in vivo. La concentracion de MMP-9 se
incrementa en enfermedades como el asma, la fibrosis pulmonar intersticial (IPF),
el sindrome de diéstres respiratorio en adultos (ARDS), y enfermedad pulmonar
obstructiva crénica (CGPD). A causa de su capacidad proteolitica, la MMP-9 esta
implicada en la remodelacion de tejidos de las vias aéreas y los puimones en las

enfermedades inflamatorias cronicas tales como asma severa y COPD. La MMP-9

|76
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también es probablemente importante fisiolégicamente por su capacidad para
regular la digesﬁc‘)n de componentes de la matriz extra-celular asi como también la

actividad de otras proteasas y citokinas. La MMP-0 es secretada en los neutréfilos,

macréfagos, osteoclastos los cuales se inducen facilmente por citokinas y factores

de crecimiento, y juegan un papel en varios procesos fisiologicos y patolégicos.

La sobre~expresién 0 sobre-activacion de una MMP o un imbalance entre
una MMP vy un fin_hibidor natural de tejido (i.e., endégeno) de una metaloproteinasa
de la matriz (TIMP) ha sido ligada a la patogénesis de enfermedades

caracterizadas por la desintegracion del tejido conectivo o matriz exira-celular.

Ejemplos de condiciones inflamatorias y desérdenes auto-inmunes en los
que los compuestos de la invencién tienen efectos potencialmente benéficos
incluyen enfe“rmedades del tracto respiratorio tales como asma (incluyendo
reacciones aéméticas _inducidas por alergenos) fibrosis quistica, bronquitis,
enfermedad pulmonar obstructiva crénica (COPD), sindrome de diéstres
respiratorio en adultos (ARDS), inflamacion pulmonar cronica, rinitis y desordenes
inflamatorios del fracto respiratorio superior (URID), lesion del pulmén inducida por
el ventilador, ‘silicosis, sarcoidosis pulmonar, fibrosis idiopatica pulmonar, displasa
bronco«pulmonar, artritis e.g., artritis reumatoide, osteoartritis, artritis infecciosa,
artritis psoridsica, artritis traumdtica, artritis del sarampion, sindrome de Reiter,
artritis por gota, sinovitis aguda de la gota por falla de la union prostéticaﬂ,
espondilitis y condiciones inflamatorias no articulares, e.g., sindrome del disco
intervertebral herniado/ ro’éo/ prolapasado, bursitis, tendinitis, sindrome
fibromidlgico tenosinovitico y otras condiciones inflamatorias asociadas con
esguince de ligamentos y tensiones de la region musculo-esquelética, desordenes

inflamatorios del tracto gastrointestinal, e.g., colitis ulcerosa, diverticulitis,
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enfermedad de Crohn, enfermedades inflamatorias del intestino, sindrome de
intestino irritab}e y gastritis, esclerosis multiple, escleroderma sistémico de lupus
eritematoso, exocrinopéﬂa aut-o~i'nmune, encefalomielitis auto<inmune, diabetes,
angiogenesis de tumor y metastasis, cancer incluyendo carcinoma de seno, colon,
recto, pulmédn, rifién, ovario, estdmago, Gtero, pancreas, higado, oral, laringe y
préstata, melanoma, leucemia aguda y cronica, enfermedad periodontal,
enfermedad neurodegenerativa, enfermedad de Alzheimer, enfermedad de
Parkinson, epilepsia, degeneracidbn muscular, heria inguinal, degeneracion
retinal, retinopatia diabética, degeneracién macular, inflamacion  ocular,
enfermedad de désorcién del hueso, osteoporosis, osteopetrosis, rechézo de alo-
injerto reaccién injerto vs., anfitrion, sepsis, endotoxemia, sindrome de choque
toxico, tuberculosis, neumonia de organizacién intersticial criptogénica, meningitis
bacteriana, caquexia sistémica, caquexia secundaria a la infeccién o malignidad,
caquexia secundaria al sindrome de inmuno-deficiencia adquirido (AIDS), malaria,
lepra, leishmaniasis, enfermedad de Lyme, glomerulonefritis, glomeruloesclerosis,
fibrosis renal, fibrosis hepatica, pancreatitis, hepatitis, endometriosis, dolor, e.g.,
que esta asociado con inflamacion y/o trauma, enfermedades inflamatorias de la
piel, e..g., dermatitis, Ulceras de la piel, psoriasis, eczema, demencia por valvulitis
vascular sistémica , trombosis, ateroesclerosis, restenosis, lesion de repercusion,
placas de calcificacién, miocarditis, aneurisma, ataque, hipertension pulmonar,
remodelacion ventricular izquierda y falla cardiaca. Las enfermedades de principal
interés incluyen COPD vy enfermedades inflamatorias del tracto respiratorio v
enfermedades de articulaciones y vasculares. Se apreciara por aquellos versados
en el arte que las referencias hechas aqui para tratamiento se extienden a la

profilaxis asi como también al tratamiento de condiciones establecidas.

La inhibicion de la actividad de una o mas de las MMP puede ser

beneficiosa en estas enfermedades o condiciones. Por ejemplo, varias

18
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enfermedades inflamatorias y alérgicas tales como inflamacion de las
articulaciones, inflamacién del tracto Gl, inflamacién de la piel, remodelacion del

colageno, etc.

La investigacion se llevd a cabo para identificar inhibidores que sean
selectivos e.g., para unos pocos de los sub-tipos de MMP. Un inhibidor MMP de
selectividad mejorada evitarfa los efectos colaterales potenciales con la inhibicién
de MMPs que no estan involucradas en la patogénesis de la enfermedad que se
esta tratando. Ademas el uso de inhibidores MMP mas selectivos requeriria la
administracion de cantidades mas bajas del inhibidor para el tratamiento de
enfermedad que serian requeridos de ofra manera y, después de la
administracion, repartidos. in vivo entre multiples MMPs. Mas aun, la
administracion de una cantidad baja del compuesto mejoraria el margen de
seguridad entre la dosis requerida del inhibidor para actividad terapéutica y la

dosis del inhibidor a la cual se observa toxiqidad.

El disefio y la aplicaciéon terapéutica de los inhibidores MMP han revelado
que el requerimiento de una molécula para que sea un inhibidor efectivo de
enzimas de la clase MMP es un grupo funcional (e.g., acido carboxilico, acido
hidroxamico o sulfhidrilo) capaz de secuestrar a los iones Zn®* del sitio activo

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

WO 04/110974 divulga compuestos y sus funciones fisiologicas derivadas
como inhibidores de las enzimas metaloproteinasas de la matriz. WO 04/113279
divulga inhibidores de las metaloproteinasas de la matriz. L.a patente U.S. No. 6,
350, 885, divulga compuestos heteroaromaticos triciclicos y sus derivados como

inhibidores de las metaloproteinasas de la matriz. WO 98/09940 divulga acidos

&/
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bifenilbutiricos y sus derivadpos como inhibidores de las metaloproteinasas de la
matriz. J. Med. Chem., 1968, vol. 11(6), 1139-1144 divulga la sintesis y la
actividad anti-inflamatoria del acido 4-(-bifeni)-3-hidroxibutirico o acidos 5-

biarilpentandicos y derivados como inhibidores de las metaloproteinasas de la

matriz.

Resumen de la Invenciéon

La presente invencion divulga una clase novedosa de compuestos gue son
inhibidores duales de las MMP 9/12 y tienen perfiles de actividad deseable. Los
compuestos de esta invencion tienen potencia benéfica, selectividad y/o

propiedades farmaco-cinéticas.

En un aspecto, se proporcionan inhibidores de las metaloproteinasas de la
matriz, los cuales pueden ser utiles como agentes terapéuticos o profilacticos
seguros para el tratamiento de varias enfermedades inflamatorias y alérgicas.

También proporciona los procesos para la sintesis de tales compuestos.

En ofro aspecto, se proporcionan composiciones farmacéuticas que
contienen tales compuestos junto con vehiculos aceptables, excipientes o
diluyentes que pueden ser (tiles para el tratamiento de enfermedades

inflamatorias y enfermedades auto-inmunes.

También se proporcionan los racematos, enantibmeros, diasteromeros,
isdmeros rotacionales, N-oxidos, polimorfos, sales aceptables farmacéuticamente

solvatos aceptables farmacéuticamente de éstos compuestos, pro-drogas y

(61
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metabolitos que tienen el mismo tipo de actividad, asi como también
'composiciones farmacéuticas que comprenden los compuestos, sus metabolitos,
racematos, enantiomeros, diasteromeros, isomeros conformacionales, N-6xidos,
polimorfos, solvatos o sales aceptables farmacéuticamente de éstos, en

S combinacién con un vehiculo aceptable farmacéuticamente y opcionalmente se

incluyen excipientes.

En la descripcion que sigue a continuacion se exponen otros aspectos, y en

/ parte seran claros a partir de la descripcion o se pueden aprender de la practioca

10 de la invencion.

De acuerdo con un aspecto, se proporcionan compuestos que tienen la

estructurade la Formula |:

1 A
R 0
R3 OH
Rz/(CHz)n
'Formu?g 1

En donde

n es un entero de1 a 5;

Rs puede ser alquilo opcionalmente sustituido, alquenilo, alquinilo, cicloalquilo,

arilo, heterociclilo, heteroarilo, aralquilo, alcoxi, ariloxi, alqueniloxi o alquiniloxi;

25 Rz puede ser alquenilo, alquinilo, arilo, heterociclilo, heteroarilo, cicloalquilo,

NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsRy, -NHC(=0)OR;, ~NHSO;R;s C(=Y)NR4Rs,
C(=0)ORs [ en donde Y puede ser. oxigeno o azufre], -ORs, -OC(=0)NR4Rs, O-

acilo, S(O)nR4, -SO2N(R4)2, ciano, amidino o guanidino [en donde R4 es alquilo,

alquenilo, alquinilo, cicloalquilo, arilo, heterociclilo, heteroarilo, aralquilo,

30 heteroarilalquilo, heterociclilalquilo o cicloalqdilalquilo];

|

\&>
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R; puede ser hidrogeno, fltior, alquilo, cicloalgilalquilo o aralquilo;

A puede ser OH, OR4 -OC(=O)NR4Rs, O-acilo, NHz, NR4Rs, -NHC(=Y)R,,

10

-NHC(=Y)NRsRy, -NHC(=0)ORy4, ~NHSO,R,.

En una incorporacion, la invencion se refiere a compuestos de Férmula

general la,

R1
At o

R3 OH

R2 /(CHz)n

Formula la

En donde
A1 puede ser OH, -OC(=0O)NR4Rs, NHz, NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsR,,
-NHC(=0O)OR4, -NHSO2Rg;

n, R1,R2 ,Rs,y R4 pueden ser como se definié antes.

En otra incorporacién, la invencién se refiere a compuestos de Formula

general Ib,

R1, A,

R3 Ol
R2/(CH2)n

Formula Ib
En donde:
R1a puede ser arilo o heteroarilo;

n, Rz, R; y A pueden ser como se definid antes.

\ oM
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En otra incorporacién, la invencion se refiere a compuestos de Férmula

\ general Ic,

Ro ~(CHy)y

a

\ R3 OM

\ Formula Ic

|

‘En donde:

Rza puede ser NR4Rs, -NHC(=Y)R4, -NHC(=Y)NRsR,, -NHC(=O)OR4, -NHSO2R,,
midino o guanidino [en dondeY puede ser oxigeno o azufre, R4 puede ser alquilo,
lquenilo, alquinilo, cicloalquilo, arilo, heterociclilo, heteroarilo, aralquilo,
eteroarilalquilo, heterociclilaquilo o cicloalquilalquilo y m es un entero 0-2; Rs es

Iidrégeno 0 Ry 0 Ry ¥ Rs juntos opcionalmente pueden formar un anillo
!

eterociclico que contiene uno 0 mas heteroatomos tales como O, No S y Ry es

T‘, 0 -SO2N(R4)2J; ¥ n, Ry, R3 y A pueden ser como se definié antes.

|
|
En aun ofra incorporacion, la invencion abarca compuestos que incluyen,

or ejemplo:

ﬁ‘cido 5-Bifenil-4-il-3-hidroxi-2-[2-(4-0xo-1,2,3-benzotriazin-3(4H)-iletiljpentandico
|

((Pompuesto No. 1),
|

ALido 5-(4'-ter-Butilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hi\droxipentanéico (Compuesto No. 2),
|

A*:ido 5-(4'-Butilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hibroxipentanéico (Compuesto No. 3),

|

Aé‘tido 5-(4'-Clorobifenii-4-il)-2-[2~(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 4),

|

|
| 9
|
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Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3hidroxi-5-(4'-

trifluorometoxibefinill-4-il)pentandico (Compuesto No.5),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4'-etoxibifenil-4-il)-3-

hidroxipentanéico (Compuesto No. 6),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(4'-formilbifenil-4-il)-3-

hidroxipentandico (Compuesto No. 7),

Acido 2-[2~(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(2',4',6'-

trimetoxybifenil-4-il)pentandico (Compuesto No. 8),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-(4'-propoxibifenil-

4-il)pentandico (Compuesto No. 9),

Acido 5-(3',4"-Difluorobifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 10),

Acido 2-(2-{[(Benciloxi)carbonillamino}etil)-5-bifenil-4-il-3-hidroxipentandico

(Compuesto No. 11).

Acido 5-Bifenil-4-il-2-[2-(1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxipentanéico

(Compuesto No. 12)

Acido (2R3S + 2S,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(4'-

formilbifenil-4-il)-3-hidroxipentandico (Compuesto No. 13),

Acido (2R3R + 2S,3S)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4'-

formilbifenil-4-il)}-3-hidroxipentandico (Compuesto No. 14),

Acido (2R,3R + 28,3S)-2-[2~(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etif}-3-hidroxi-5-

(2',4',6'"-trimetoxibifenil-4-il)pentandico (Compuesto No.15),

Acido (2R,3S + 2S,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

(2',4',6'-trimetoxibifenil-4-il)pentandico (Compuesto No. 16),

)86
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A%ido (2R,3S + 28,3R)-5~(4-Acetilbifenil-4-i)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

isl)indol—z—il)etil]-3—hidroxipentanéico (Compuesto No. 17),

"’cido (2R3R + 2§,3S)-5-(4"-Acetilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-
isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 18),

|

Acido (2R.3S + 28,3R)-2-{2-(1,3-Dioxo-~1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

44’-propoxibifenil—4—iI)pentanéico (Compuesto No. 19),

|

%cido (2R,3R + 28,38)-2-[2~(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-

/(4'-propoxbifeniI-4-il)pentanéico (Compuesto No. 20),

Acido (2R,3S + 2S,3R)-5-(3'4"-Difluorobifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihidro-2H-
|

10 | isoindol-2-il)etil]~3—hidroxipentanéico (Compuesto No. 21),

l

J, Acido (2R,3R + 28,3S)-5-(3',4"-Difluorobifenil-4-il)}-2-[2-(1,3-dioxo-1,3-dihidro-2H-
|
,’ iscindol-2-il)etil]-3-hidroxipentanoéico (Compuesto No. 22),

" Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5~(4'-metoxibifenil-

/ 4-ih)pentandico (Compuesto. 23),

5-(2',3-Dimetilbifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-iletil]-3-
| hidroxipentandico (Compuesto No. 24),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-[3'-
|
/ (trifluorometil)bifenil-4-iljpentandico (Compuesto No. 25),

/ Acido

2b hidroxipentandico (Compuesto No. 26),

2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4'-etilbifenil-4-il)-3-
Acido  5-(3',5-Diclorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2 H-isoindol-2-il etif}-3-
hidroxipentanoéico (Compuesto No. 27),
|
5-{4'-Cloro-3'-(trifluorometil)bifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihidro-2H-

Acido
isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 28),

2 Vs ¥
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Acido 52, “-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-
hidroxipentandico (Compuesto No. 29),
Acido 2-[2-(1,3-Dioxo-1,3~dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-[2'-

(trifluorometoxi)bifenil-4-iljpentanéico (Compuesto No. 30),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4"-
(metiltio)bifenil-4-ilJpentandico (Compuesto No. 31),
Acido  2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5~(4'-fluoro-3"-metilbifenil-4-
il)-3-hidroxipentanodico (Compuesto No. 32),
Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(3'-
isopropilbifenil-4-il)pentandico (Compuesto No. 33),
Acido  5-(3',4"-Dimetilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-
hidroxipentanodico (Compuesto No. 34),
Acido 5-(2',6™-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-
hidroxipentandico (Compuesto No. 35),
Acido

2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(4'-fluorobifenil-4-il)-3-

hidroxipentanéico (Compuesto No. 36),

Acido 5-(3',5-Difluorobifenil-4-if)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il etil]-3-

hidroxipentanéico (Compuesto No. 37),

Acido 5-(3'-Cloro-4'-fluorobifenil-4-il)-2-{2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

ietil}-3-hidroxipentandico (Compuesto No. 38),

Acido 5-(3',4'-Dimetoxibifenil-4-il)-2-[2-(1,3-dioxo-~1,3-dihidro-2H-isoindol-2-il Jetil}-3-

hidroxipentanéico (Compuesto No. 39),

Acido 5-(3"-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 40),

12
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Acido 2-[2-(1,3-Dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-(3"-metilbifenil-4-
il)pentandico (Compuesto No. 41),

Acido 5-(2',3"-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1 ,3~dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 42),

Acido 2-[2-(1,3-Dioxo-1,3-dihid ro-2H-isoindol-2-il)etil]-5-(2"-fluoro-3'-metoxibifenil-4-

i)}-3-hidroxipentanodico (Compuesto No. 43),

Acido  2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(3"-fluoro-4'-metilbifenil-4-

il)-3-hidroxipentanéico (Compuesto No. 44),

Acido 5-Bifenil-4-il-3-hidroxi-2-{2-[(fenilacetil)amino]etil}pentandico  (Compuesto

No. 45),

Acido 2-(3-Bifenil-4-il-1-hidroxipropil)-6~(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

ihexandico (Compuesto No. 46),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(1-oxoftalazin-2(1H)-il)etillpentandico

(Compuesto No. 47),

Acido 5-Bifenil-4—il-2-[3-(1 ,3-dioxo-1:,3-dihidro«2_H4isoindoI-2-i|)propi|]-3-

hidroxipentanoéico (Compuesto No. 48),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(2'-oxospiro[ciclopropan-1,3*-indol]-1'(2'H)-

ietillpentandico (Compuesto No. 49),

Acido 2-2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(4'-hidroxibifenil-

4-il)pentandico (Compuesto No. 50),

Acido 3-Hidroxi-5-(4'-metoxibifenil-4-i)-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-il)etillpentandico (Compuesto No. 51),

Acido  5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-l)etillpentandico (Compuesto No. 52),

13

24
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Acido 5-(4'-Fluorobifenil-4-il)-3-hidroxi-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-
1(2H)-il)etiljpentandico (Compuesto No. 53),

Acido 5-[4-(5-Cloro-2-tienil)fenil]-2-[2-(1,3-dioxo-~1 ,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 54),

Acido 4'-[4-Carboxi-6-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)-3-hid roxihexilbifenil-

4-carboxilico (Compuesto No. 55),

Ac_:ido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-

(metoxicarbonil)bifenil-4-iljpentandico (Compuesto No. 56),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-

(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 57),

Acido 2-[2-(1,3-Dioxo-~1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenill]pentandico (Compuesto No. 58)_,

Acido 3-Hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-il)etil]-5-[4'-

(trifluorometil)bifenil-4-illpentandico (Compuesto No. 59),

Acido 5-(3',4'-Difluorobifenil-4-il}-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

iNetillpentandico (Compuesto No. 60),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(3'-fluorobifenil-4-il)-3-

hidroxipentansico (Compuesto No. 61),

Acido 5-[4'-(Benciloxi)-3"-fluorobifenil-4-il]-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

ietil]-3-hidroxipentanéico (Compuesto No. 62),

Acido 5-[4'-(Benciloxi)bifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 63),

Acido 3-Hidroxi-5-(4'-metoxibifenil-4-il)-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-

ietiljpentandico (Compuesto No. 64),

14
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Acido 5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1 ,2,3-benzotriazin-3(4H)-
ietilJpentandico (Compuesto No. 65),

Acido 2-[2-(1,3-Dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-(4'-metilbifenil-4-
iljpentandico (Compuesto No. 66),

5 Acido 3-Hidroxi-5-{4-(6-metoxipiridin-3-il)fenif]-2-[2-(4-ox0-1,2,3-benzotriazin-3(4H)-

| ietiljpentanédico (Compuesto No.67),

“Acido 3-Hidroxi-5-(4"-metilbifenil-4-il)-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-
isoindol-2-il)etiljpentandico (Compuesto No. 68), |
Acido 5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2-(5-metil-1,3-dioxo-~1,3-dihidro-2H-

10 isoindol-2-il)etiljpentandico (Compuesto No. 69),

Acido 3-Hidroxi-2-[2-(4-ox0~1,2,3-benzotriazin-3(4H)-il)etil]-5-[4'-

(trifluorometoxi)bifenil-4-ilJpentandico (Compuesto No. 70),
Acido 5-(4'-Fluorobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
iletiljpentandico (Compuesto No. 71),

3-hid roxi—5-(4'*metilbifeniI-4-il)*2-[2—(4—pxo-1 .2,3-benzotriazin-3(4H)-

15 Acido
. ietiljpentandico (Compuesto No. 72),
Acido 5-(4'-Cianobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

ietillpentandico (Compuesto No, 73),

Acido 5-(4"-Fluorobifenil-4-il)-3-hidroxi-2-[2~(5-metil-1,3-dioxo-1,3-dihidro-2H-

20  isoindol-2-il)etiljpentandico (Compuesto No. 74),

Acido 3—Hidroxi—5-[4-(6~metoxipiridin-3—il)fenil]—2-[2—(5-metil—1 ,3-dioxo-1,3-dihidro-

2H-isoindol-2-i)etillpentandico (Compuesto No. 75),
Acido 5»(4'-EtilbifeniI-4-iI)-3-hidroxi-2~[2~(4-_oxo-1 ,2,3-benzotriazin-3(4H)-

ietiljpentandico (Compuesto No. 76),

15

9]
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|
Acido 3-Hidroxi-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-[4"-

|
trifluorometit)bifenil-4-ilJpentansico (Compuesto No. 77),

|
. fcido (2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

4-(6-metoxipiridin-3-il)feniiJpentandico (Compuesto No. 78),

5 Acido (2R,3R + 25,38)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-ilJetil]-3-hidroxi-5-

([4-(6-metoxipiridin-3~il)fenil]pentanéico (Compuesto No. 79),

Acido (2R3R + 28S,38)-5-(4'-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

|
[isoindoI-2-iI)etil]—s-hidroxipentanéico (Compuesto No. 80),

Acido (2R3S + 28,3R)-5-(4'-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

10 { isoindol-2-il)etil}-3-hidroxipentandico (Compuesto No. 81),

|

/Acido (2R,3S + 2S,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(4'-

fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 82),

}Acido (2R3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4'-

fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 83),

15 | Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(1-0x0-4-fenil-4a,8a-dihidroftalazin-2(1 H)-

{ iletillpentandico (Compuesto No. 84),

/ Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(3-0x0-2,3-dihidro-4H-1,4-benzoxazin-4-

| ihetillpentandico (Compuesto No. 85),

\
f Acido 5-Bifenil-4-il-2-{2-[(3aR,7aS)-1,3-diox0-1,3,3a,4,7,7a-hexahidro-2H-isoindol-
20 “ 2-ifletil}-3-hidroxipentandico (Compuesto No. 86),

|

‘\ Acido 5-Bifenil-4-il-2-(2-{[(4-fluorofenil)sulfonilJamino}etil)-3-hidroxipentandico
| (Compuesto No. 87),

|
/ Acido 5-Bifenil-4-il-2-(2-{[(3-fluorofenil)cetiljamino}etil)-3-hidroxipentandico

|
} (Compuesto No. 88),

/ !
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\ Acido 5-Bifenil-4-il-2-{2-[(4-fluorobenzoil)amino]etil}-3-hidroxipentanodico
| (Compuesto No. 89),

\ Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(5-metil-1,3-dioxo-1,3~dihidro-2H-isoindol-2-

\ iNetillpentanédico (Compuesto No. 90),

| 5 Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(1-0x0-1 ,3-dihidro-ZH-isoindol-Z-iI)etil]pentanc’)ico
|

\ (Compuesto No. 91).

\ Acido 5-Bifenil-4-il-2-[2-({[(4-fluorofenil)aminolcarbonil}amino)etil}-3-

hidroxipentandico (Compuesto No. 92),

Acido 5-Bifenil-4-il-2-[2-(4,4-dimetil-2,6-dioxopiperidin-1-il)etil]-3-hidroxipentandico

10 (Compuesto No. 93),

| Acido  5-Bifenil-4-il-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8-il)etil]-3-hidroxipentandico
(Compuesto No. 94),

Acido 2-(3-Bifenil-4-il-1-hidroxipropil)pent-4-indico (Compuesto No. 95);

\‘ Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(2-0x0-1,3-benzoxazol-3(2H)-il)etillpentandico

15 (Compuesto No. 96)

\ Acido  2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-[4-(6-

‘ metoxipiridin-3-il)fenillpentandico (Compuesto No. 97),
\ Acido 5-{4-[6-(Dimetilamino)piridin-3-ilfenil}-2-[2-(1,3-dioxo-1,3-dihidro-2H-

\ isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 98),

0 Acido
T

2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-
(metilsulfonil)bifenil-4-iljpentandico (Compuesto No. 99),
\‘ Acido 5-[4'-(Aminocarbonil)bifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihidro-2 H-isoindol-2-

\ ietil]-3-hidroxipentandico (Compuesto No. 100),

\ 17 \Cv\“ﬁ‘
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cido 5-[4~(1-Bencil-1 H-pirazol-4-il)fenil}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

>

Detil]-3-hidroxipentanéico (Compuesto No. 101),

—————————_

Acido 5-Bifenil-4-il-2-[2-(5,6-dicloro-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

/hidroxipentanéico (Compuesto No. 102),

|

|
|
Acido

5-Bifenil-4-il-2-[2-(2,4-dioxo-1,4-dihidroquinazolin-3(2H)-il)etil]-3-

hidroxipentandico (Compuesto No. 103),

Acido 5-Bifenil-4-il-2-[2-(1,3~dioxo-1 ,3-dihidro~2H-pirrol[3,4-c]piridin-2—il)etil]-3-
|

/ hidroxipentanéico (Compuesto No. 104),

|
‘ 14

’} Acido
’ difluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 105),

2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(3',4'-

Acido (2R,3S + 28,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-5-

(4'-fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 106),

Acido (2R,3S + 2S,3R)-2-[2~(5-ter-Butil-1,3-dioxo-1 ,3-dihidro~-2H-isoindol-2-il)etil]-3-

hidroxi-5-[4'-(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 107),

Acido (2R,3R + 2S,38)-2-[2-(5-ter-Butil-1,3-dioxo-1 ,3-dihidro~2H-isoindol-2-il)etil]-5-
(4'-fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 108),

Acido (2R,3R + 28,38)-2-[2-(5-ter-Butil-1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-
hidroxi-5-[4'-(trifluorometil)bifenil-4-ilJpentandico (Compuesto No. 109),

Acido 2-[2-(1,3-Dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-5-(3'-fluoro-4'-metoxibifenil-4-
i)-3-hidroxipentanéico (Compuesto No. 110),

Acido (2R,38 + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etif]-3-hidroxi-5-

[4-(6-metilpiridin-3-il)fenillpentandico (Compuesto No. 111),

Acido (2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il etil]-3-hidroxi-5-

[4-(6-metilpiridin-3-il)fenil]pentandico (Compuesto No. 112),
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\ 74



5

10

15

20

| WO 2006/090235 PCT/IB2006/000349
Acido (2R,3R + 28,38)-2-[2-(5-ter-Butil-1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxi-5-(4'-metilbifenil-4-il)pentandico (Compuesto No. 113),

Acido (2R,3S + 28,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxi-5-(4'-metilbifenil-4-il)pentandico (Compuesto No. 114),

Acido (2R,3R + 2S,38)-2-[2-(5-ter-Butil-1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-

hidroxi-5-(4'-metoxibifenil-4-il)pentandico (Compuesto No. 115),

Acido (2R,3R + 28,38)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-

(4'-clorobifenil-4-il)-3-hidroxipentandico (Compuesto No.116),

Acido (2R,38S + 28,3R)-2-[2-(5-ter-Butii-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il etil}-5-

(4'-clorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 117),

Acido (2R,3S + 28, 3R)-2-[2~(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxi-5-(4'-metoxibifenil-4-il)pentansico (Compuesto No. 118),

Acido2-[2-(1,3.dioxo-1,3-dihidro-2H-isoindol-2-ifjetil]-3-hidroxi-5-(4-pirimidin-5-
iffenil)pentandico (Compuesto No 119),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(7-metil-4-0x0-1,2,3-benzotriazin-3(4H)-
ietil]pentandico (Compuesto No. 120),

Acido 5-Bifenil-4-il-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2 H-isoindol-2-il)etil}-3-

hidroxipentandico (Compuesto No. 121),

Acido (2R,38)-5-Bifenil-4-il-3-hidroxi-2-[2-(1H-indol-3-il)etiljpentanédico (Compuesto
No. 122),

Acido (2R,3R)-5-Bifenil-4-il-3-hidroxi-2-[2-(1H-indol-3-il)etillpentandico (Compuesto
No. 123),

Acido - 5-Bifenil-4-il-3-hidroxi-2-[2-(1-ox0-1,3-dihidro-2H-isoindol-2-il)

butillpentandico (Compuesto No. 124),
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Acido (2R,3S)-5-(4ﬁ

iI)etil]-S—hidroxipentanéic#

Acido (2S,3R)-5~(4'-

iletil]-3-hidroxipentandico

Acido (2R,3R)-5-(4"-

il)etil]-3-hidroxipentandico

Acido (2S,33)-5-(4-

ihetil]-3-hidroxipentandico

Acido (2R,3S) -2-[2-(1

PCT/IB2006/000349
Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-
(Compuesto No.125),

Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

(Compuesto No.126),

Clorobifenil-4-if)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

(Compuesto No.127),

Clorobifenil-4-il)-2-[2-( 1‘,3-dioxo-1 ,3-dihidro-2H-isoindol-2-

(Compuesto No.128),

,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenil]pentansdico (Compuesto No. 129),

Acido (2S,3R)- 2-2-(1

,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenillpentandico (Compuesto No. 130),

Acido (2R.3R)- 2-[2-(1

metoxipiridin—3-'il_)fenil]pen

Acido (2S,3S) 2-[2-(1

metoxipiridin-3-il)fenil]pen

Acido (2R,3S)-

,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

tanoico (Compuesto No. 131),

,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-{4-(6-

tandico (Compuesto No. 132),

3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil]-2-[2-(4-0x0-1,2,3-
|

benzotriazin-3(4H)-il)etillpentandico (Compuesto No.133),

Acido (2S8,3R)-

?-Hidroxi-5-[4—(6—metoxipiridin—S—iI)fenil]-2-[2-(4—oxo-1 2,3~

|
benzotriazin-3(4H)-il)etillpentandico (Compuesto No.134),

Acido (2R,3R)-

3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil]-2-[2-(4-0x0-1,2,3-

benzotriazin-3(4H)-il)etiljpentandico. (Compuesto No.135), y

Acido (28,3S8)-

3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil]-2-[2-(4-0x0-1,2,3-

1
benzotriazin-3(4H)-il)etillpentandico (Compuesto No.136).
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En otra incorporaciétﬁ, la invencion abarca la separacion de los
enantiomeros individuales o pares de diasterémeros o disterémeros Gnicos. Una
i
persona ordinariamente versbda en el arte de esta invencion, opcionalmente
|

puede escoger uno o mas vias para obtener los compuestos puros quiraimente. La
|

presente invencion incluye la separacion de representativa de un conjunto de
|

|
compuestos ya sea como parpes de diasteromeros o de diasterémeros tinicos por

cromatografia preparativa eﬂ capa delgada y/o HPLC, utilizando una columna
|
aquiral o quiral segun se requiera.

En aun otra incorporacion, la presente invencion se refiere a dosis efectivas
terapéuticamente de un comdauesto de Formula | en combinacion con uno o mas
de otros agentes terapéuticos utilizados para el tratamiento de varias
enfermedades inﬂamatoria% y alérgicas. Ejemplos de tales compuestos

. |
terapéuticos incluyen pero nc? se limitan a,
|

1) agentes anti-inﬂamatorios} experimentales o comerciales tales como-(i) agentes

anti-inflamatorios no esterqjoidales piroxicam, diclofenac, &cidos propionicos,
A |
fenamatos, pirazolonas, #alicilatos, inhibidores de la PDE-4/p38 MAP

Kinasa/Catepsina (ii) inhibidores leucotrienos LTC4/LTD4/LTE4/LTB4, inhibidores
de la 5-lipoxigenasa y ant%:gonistas del receptor PAF, (iii) inhibidores de Cox-2

\
(iv) inhibidores de MMP, e (Y) inhibidores de interleukina-l;

: |
2) Agentes anti-hiperter?sivos, (i) inhibidores ACE, e.g., enalapril, lisinopril,

valsartan, telmisartan y qu#napril, (ii) antagonistas y agonistas del receptor de
|
angiotensina ll, e.g., Iosartai{n, candesartan, irbesartan, valsartan, y eprosartan, (iii)
’ \
B-bloqueadores, y (iv) bloqueadores de los canales de calcio;
0 le N a,;lqmvw’wa | W"F‘"\/‘ﬂ&r“

3) Agentes inmuno-supresores tales como ciclosporina, azatioprina y
|

. | . .
metotrexato, y corticosteroides anti-inflamatorios.

| 21
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Las siguientes definiciones aplican a los términos aqui utilizados

El término “alquilo”

mono-radicales ramificado © no ramificado de cadenas hidrocarbonadas que
tienen de 1 a 20 atomos de carbono. Este término se puede ejemplificar por
grupos tales como metilo, e ilo, n-propilo, iso-propilo_, iso-butilo, sec-butilo, t-butilo,
iso-pentilo, neopentilo, n-hexilo , n-decilo, tetradecilo, y similares. Los grupos
alquilb, ademas pueden | estar sustituidos con uno o mds sustituyente

seleccionados de alquenil

, alquinilo, alcoxi, cicloalquilo, cicloalquenilo, acilo,
acilamino, aciloxi, alcoxicarbonilamino, azido, ciano, halégeno, hidroxi, oxo,
tiocabonilo, carboxi, carboxialquilo, arilo, heterociclilo, ariltio, tiol, alquiltio, ariloxi,
nitro,aminosulfonilo, COQH, aminocarbonilamino, -NHC(=O)R;, -NRR,; -
C(=ONRR; , -NHC(=O]NRR,, -C(=O)heteroarilo, -C(=O)heterociciilo, -O-
C(=O)NRR, { en donde R; y R se seleccionan independientemente de alquilo,
alquenilo, ciclalquilo, arilo, .afralquilo, heterociclilo, heteroarilo, heterocicliialqdilo,
heteroarilalquilo,}, nitro, 0 |~-SO,Rg (en donde Reges alquilo, alquen‘ilo,v alquinilo,
cocloalquilo, aralquilo, |arilo, heterocicliio hetroarilo, hetroarilaiquilo o
heterociclialquilo). A menos que sea obligado por definicion, los sustituyentes
alquilo ademas pueden estar sustituidos por 1-3 sustituyentes seleccionados de

_alquilo, carboxi, -NRRg, -C(=O)NRR; , -O-C(=O)NRR,;, -NHC(=O)N RR;, (en

donde Rsy R, son los mismos definidos anteriotmente), hdroxi, alcoxi, halégeno,
CF3, ciano, y --SOgRQ (en/donde Rg es el mismos definido anteriormente); o un
, grupo'valquilo también puede estar interrumpido por 1-5 atomos de grupos
seleccionados independientemente de oxigeno, azufre 0 -NR,- {en donde R, se
selecciona de hidrogeno, alquilo, cicloalquilo, alquenilo, cicloalquenilo, alquinilo,
arilo, acilo, aralquilo, -C(=O)ORs (en donde R; es el mismo que se definié antes),

SO,Rs (en donde Rg es el mismo que se definié antes), o aC(=O)ORf (en donde Ry

y Ry son como se definié antes)}. A menos que por definicion se obligue otra cosa,
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todos .los sustituyentes pueden ademas estar sustituidos por 1-3 sustituyentes
seleccionados de alquilo, carboxi, -NRR,, -C(=O)NRR;, -O-C(=0)NRR, (en
donde Rfy Ry son los mismos que se definieron antes); hdroxi, alcoxi, halégeno,
CF3, ciano, y ~SO4Rs (en donde Rs es el mismo definido anteriormente); o un
grupo alquilo segin se definid antes que tiene ambos sustituyentes como se
definié antes y también esta interrumpido por grupos de 1-5 atomos como se

definid antes.

El término “alquenilo”, a menos que se especifique otra cosa, se refiere a
mono-radicales de un grupo hidrocarburo insaturado ramificado o no ramificado
que tiene de 2 a 20 atomos de carbono con geometria cis, trans o geminal. En el
evento que el alquenilo esté unido a un heteroatomo, el doble enlace no puede
estar en alfa respecto del heteroatomo. Los grupos alquenilos ademas pueden
estar sustituidos con uno o-més sustituyentes seleccionados de, alquilo, alquinilo,
alcoxi, cicloalquilo, cicloalquenilo, acilo, acilamino, aciloxi, -NHC(=O)R;, -NRR;, -
C(=ONRR, , -NHC(=OINRR,, -0-C(=0) -NRR;, (en donde R; y Ry son los
mismos definidos anteriormente), alcoxicarbonilamino, azido, ciano, haldgeno,
hidroxi, oxo, tiocabonilo, carboxi, ariltio, tiol, alquiltio, arilo, aralquilo, ariloxi,
heterociclilo, heteroarilo, hetrociclialquilo, heteroarilalquilo, aminosulfonilo,
aminocarbonilamino, alcoxiamino, nitro 0 SO.Rs (en donde Rg es el mismo que se
deini6é antes). A menos que por definicién se obligue otra cosa, los sustituyentes
alquenilo opcionalmente pueden estar sustituidos por 1-3 sustituyentes
seleccionados de alquilo, carboxi, hidroxi, alcoxi, halégeno, CF3, ciano, -NRRq, -
C(=0O)NRRg, -O-C(=O)NR{R, (en donde R¢ y R, son los mismos que se definieron

antes) y-~8S0;Rs (en donde Rg es el mismo definido antes).
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El término “alquinilo”, a menos que se espeéiﬁque otra cosa, se refiere a un
mono-radical de un grupo hidrocarburo insaturado que tiéne de 2 a 20 atomos de
carbono. En el evento que el alquinilo eéié unido a un heteroatomo, el triple enlace
no puede estar en alfa respecto del heteroétomo._ Los,grupos alquinilos ademas
pueden estar sustituidos €on uno o mas sustituyénteé seleccionados de, alquilo,
alquenilo, alcoxi, cicloalquilo, cicloalquenilo,” acilo, acilamino, 'acitoxi,
alcoxicarbonilamino, azido, ciano, halégeno, hidroxi, oxo, tiocabonilo, carboxi,
ariltio, tiol, alquiltio, arilo, aralquilo, ariloxi, aminosulfonilo, aminocarbonilamino,
nitro, heterociclilo, heteroarilo, hetrociclilalquilo, heteroarilalquilo, .-NHC(=O)R;, -
NRR;, -NHC(*O)NRqu, -C(=O)NRRy, , ~O~C(-*--_O)NRqu , (en donde Ry y R, son

los mismos definidos anteriormente), 0 SO;Rs (en donde Rg es el mismo que se

deinié antes). A menos que por definicion se obligue otra cosa, los sustituyentes

alquinilo opcionalmente pueden estar ademés sustituidos pdr 1-3 sustituyentes
seleccionados de alquilo, carboxi, carboxialquilo, hidroxi, alcoxi, halégeno, CFj,

ciano, “NRiRq, -G(=0)NRRq, -NHC(=0)RR , -C(=0)NR{R, (en donde Ry Rq son

los mismos que se definieron antes) ciano o0 ~SO;Rs (en donde Rs es el mismo

definido antes).

El término “aralquilo” a menos que se especifique otra cosa, se refiere a alquil-arilo
unido a través de una porcion alquilo (donde alquilo es como se definié antes) y la

porcidn alquilo contiene 1-6 atomos de.carbono y el arilo es como se define méas

~ adelante. Ejemplos de grupos aralquilo incluyen bencilo, etilfenilo y similares

El término “arilo”, a menos que se especifique otra cosa, se refiere a grupos
carboxilicos aromaticos, por ejemplo, anillos fenil, bifenil, naftii ysimilares,

opcionalmente sustituidos con 1-3 sustituyentes seleccionados de halégeno (e.g.,

F, CI Br, 1), hdroxi, alquilo, alquenilo, alquinilo, cicloalquilo, alcoxi, acilo, -

ariloxi,CF3, ciano, nitro COOR, (en donde R, es hidrégeno, alqulio, alquenilo,
cicloalquilo, aralquilo, hetrociclilalquilo, heteroarilalquilo), -NHC(=O)R;, -NR{Ry, -

C(=O)NRR,, -NHC(=O)NRR,, -O-C(=O)NRR, (en donde R¢ y Ry son los mismos
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que se definieron antes),carboxi, heterociclilo, heteroarilo, heterociclialquilo,
heteroarilalquilo 0o aminocarbonilamino. El grupo arilo opcionaimente puede esta
- unido a un grupo carboxilo, en donde el grupo cicloalquilo opcionaimente puede

| contener heteroatomos seleccionados de O, No S.

El término “ariloxi” denota el grupo O-arilo, en donde el arilo es como se

definié antes.

El término “heteroarilo”, a menos que se especifique ofra cosa, se refiere a
una estructura de anillo aromético que contiene 5 o 6 4tomos en el anillo, 0 un
grupo sromético biciclico que tiene de 8 a 10 atomos en el anillo, con uno o mas
heteroatomos seleccionados independientemente de N, O 0 S opcionalmente
sustituido con 1 a 4 sustituyentes seleccionados de h_alégenos (e.g..F, Cl, Br, 1),
hidroxi, alquilo, alquenilo, alquinilo, cicloalquilo, acilo, carboxi, arilo, alcoxi,

aralquilo, ciano, nitro, heterociclilo, heteroarilo, -NRR;, CH=NOH, -(CH;)»C(=O)Rg
{ en donde w es un entero de 0 a 4 y Ry es hidrégeno, hidroxi, ORy, -NR{R,, ~
NHOR; 0 ~NHOH}, -C(=O)NRRy y -NHC(=O)NR{R,, —SO2Rs , -O-C(=O)NRR,, -
O-C(=O)Ry, -O-C(=0)ORs (en donde Rg, Ry, vy Rq son como se definié antes, y R,
es alquilo, cicloalquilo, arilo, heteroarilo, heterociclilo, heteroarilaiquilo o
heterociclilalquilo). A menos que por definicion se obligue otra cosa, los
sustituyentes estan unidos a un atomo del anillo, ie., un carbono o un
heteroatomo en el anillo. Ejemplos de grupos heteroarilo incluyen oxazolilo,
imidazolilo, pirrolilo, 1,2,3-triazolilo, 1,2,4-triazolilo tetrazolilo, tiazolilo, oxadiazolilo,
benzoimidazolilo, tiadiazolilo, piridinilo, piridazinilo, pirimidinilo, pirazinilo, tienilo,
isoxazolilo, triazinilo, furanilo, benzofuranilo, indolilo, benzotiazolilo 0 benzoxazolilo

y similares.
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El término “heterociclilo”, a menos que se especifique otra cosa se refiere a

" grupos mono-ciclicos no aromaticos o cicloalquilos bicicl.icos que tienen 5 a 10

atomos en donde 1 a 4 atomos de casrbono en el anillo estan reemplazados por
heteroatomos seleccionados de O, 8 o N, y opcionalmente son heteroarilos
benzofusionados o fusionados ”que tienen 5 a 6 miembros en el anillo ylo
opcionalmente estan sustituidos, en donde los sutituyentes se seleccionan de
haiégenos (e.g., F, Cl, Br, I) hidroxi,'alquilo, alquenilo, alquinilo, cicloalquilo, acilo,
arilo, alcoxi, alcarilo, ciano, nitro, oxo, _cafboxi, heterociclilo, heteroarilo, -O-
C(=O)R;, -O-C(=0)OR;, ~C(=0)NRRq, ~SOzRs -0 -C(=OINRRy, -NHC(=O)NRR, -
NR{R; (en donde. Rs Rf y Ry son como se definid antes) o guanidino. El
heterociclilo opcionalmente puede incluir anillos que tienen uno omas dobles
enlaces. A menos que por definicion se obligue ofra cosa, los sustituyentes estan
unidos a un atomo del anillo, /.., un carbono o heterodiomo en el anillo. También,
a menos que por definiciébn se obligue otra cosa, el anillo heterociclilo
opcionalmente puede contener uno 0 mas enlaces olefinicos. Ejemplos de grupos
heterocicliios  incluyen  oxazolidinilo, tetrahidrofuranilo,  dihidrofuranilo,
dihidropiridinilo, dihidrbisoxazolilo, dihidrobenzofurilo, azabicilohexilo,

dihidroindolilo, piiridinilo, isoindol 1,3fdiona, piper‘idiniio 0 piperazinilo.

El témino.‘?‘cicloalquilo”, a mends que se espeéiﬁque otra cosa, se refiere a
grupos alquilo cicligos_ de 3 a 20 atomos de carbono que tienen un Unico anillo o
multiples anillos condensados, los cuales opcionalmente pueden contener uno o
mas enlaces olefinicos, a menos que por definicion se obligue otra cosa. Tales
grupos cicloalquilo pueden incluir, por ejemplo, estructuras anillo Gnico, incluyendo

ciclopropilo, ciclobutilo, ciclooctilo, ciclopentenilo, y similares, o estructuras de

multiples anillos, incluyendo adamantilo y biciclo [2.2.1] heptano, o grupos alquilo

ciclicos a los cuales se ha fusionado un grupo arilo, por ejemplo, indano, y

similares. También se pueden incluir estructuras espiro y anillos fusionados.
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Ademas los grupos cicloalquilo pueden estar sustituidos cdn uno o0 mas
sustituyentes seleccionados dealquilo,;afk;uenilo, alquinilo, alcoxi, cicloalquilo,
cicloalquenilo, acilo, acilamino, aciloxi, aléoxicarbonilamino,_ azido, ciano,
hal6geno, hidroxi, oxo, tiocarbonilo, carboxi, carboxialquilo, ariltio, tiol, alquiltio,
arilo, aralquilo, ariloxi, aminosulfonilo, aminocarbonilamino, -NRRgy, -~
NHC(=O)NR{Ry, -NHC(=0)R;, -C(=0)NRR,, -O-C(=0)NRR, (en donde Ry R, son
los mismos que se definieron anfejg),. nitro, heterociclilo, heteroarilo,
heterociclilalquilo, heteroarilalquilo, o -SOzRe (en donde Rs es el mismo que se
definié antes). A menos que por definicion se obligue ofra cosa, los sustituyentes
cicloalquilo ademas pueden estar opcionalmente sustituidos_por 1-3 sustituyentes

seleccionados de alquilo, carboxi, hidroxi, alcoxi, haldégeno, CFj;, -NRR, -

- C(=O)NR¢Rg, -NHC(=O)NRR,, -O-C(=O)NRR, (en donde Ry Ry son los mismos

que se definieron antes), ciano o —SO.R¢ (donde Rs el mismo que se definid
antes). “Cicloalquilalquilo” se refiere a un grupo alquilo-cicloalquilo unido a través
de la porcion alquilo, en donde el alquilo y el cicloalquilo son los mismos que se

definieron antes.

El término “cicloalquilalquilo” se refiere un grupo cicloalquilo unido a través
de de la porcion alquilo, en donde el alquilo tiene de 1 a 6 atomos de carbono y los

cicloalquilos son los mismos que se definieron antes.

“Heteroarilalquilo” se refiere a un grupo alquil-heteroarilo unido a través de

la porcidn alquilo, en donde el alquilo y el heteroarilo son como se definié antes.

“Heterociclilalquilo” se refiere a un grupo alquil-heterociclilo unido a traves
de la porcidn alquilo, en donde el alquilo. y el heterociclilo son como se defini6

antes.
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“Amina”, a menos que se especifique otra cosa, se refiere a —NHz.. “Amino
sustituido”, a menos que se especifique otra cosa, se refiere a un grupo —N(Rk)2
en donde cada Rg se selecciona independientemente del grupo hidrége_no con la
condicidn que ambos grupos R¢ no sean hidrogenos (definidos como “amino”),
alquilo, alquenilo, alquinilo, cicloalquilo, arilo, heteroarilo, heterociclilo,
heterociclilalquilo, heteroarilalquilo, acilo, S(Om)Rs ( en donde m y Rg son los
mismos definidos antes), -C(=R,)NR\Ry (en donde R, es O 0 S & Ry y Ry son los
mismos definidos antes) o -NHC(=RV)NR,gR§ (en donde R, Ry y Rx son los mismos
definidos antes). A menos que por definicion se obligue otra cosa, todos los
sustituyentes amino ademas pueden estar opcionalmente sustituidos por 1-3
sustituyentes escogidos de alquilo, aralquilo, cicloalquilo, srilo, heteroarilq,
heterociclilo, carboxi, -COOR (en donde R; es el mismo que se definio antes),
hidroxi, alcoxi, halégeno, CF3, ciano, -C(=Ry)NRRy(en donde R, es el mismo que
se definié antes),~-OC(C=O)NR\R,, -OC(=R,)NRR, (en donde Ry, R, y R, son los
mismos definidos antes), -S(Onx)Rs (en donde Rg (en donde Rg m son los mismos
definidos antes).

“Acilo” se refiere a —C(=0O)R” en donde R’ se selecciona de hidrogeno,

alquilo, cicloalquilo, arilo, aralquilo, heteroarilo, heterociclilo, heteroarilalquile o
heterociclialquilo.

El término “ticacilo” se refiere a —-C(=8)R,4 en donde R4 es el mismo que se
definié antes.

“Tiocarbonilb” se refiere a —C(=8)H. “Tiocarbonilo sustituido” se refiere a -

C(=S)R”, en donde R’ se selecciona de alquilo, cicloalquilo, arilo, aralquilo,

heteroarilo, heterociclilo, heteroarilalquilo o heterociclilalquilo, amina ¢ amina
sustituida.

El término “haldégeno” se refiere a fltor, cloro, bromo o yodo.
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El thiermino “Grupo saliente” se refiere a grupos que exhiben o exhiben
potenciaimete las propiedades de ser labiles bajo las condiciones de sintesis y
también, que se separan _fécilmente de los productos sintéticos bajo condiciones
definidas. Ejemplos de grupos salientes incluyen, pero no se limitan a, halégeno
(e.g., F, Ci, Br, I), triflatos, tosilatos, mesilatos alcoxi, tioalcoxi o radicales hidroxi y

similares.

El términio “Grupos protectores” se refiere a mitades que evitan la reaccion
quimica en un sitio de la molécula con el propésito que no sea afectado durante la
modificacién quimica de tal molécula. A menos que se especifique otra cosas, los
grupos protectores se pueden utilizar sobre grupos tales como, hidroxi, amino o
carboxi. Ejemplos de grupos protectores se encuentran en T.W. Greene and
P.G.M. Wuts, “Protective Groups in Organic Synthesis”, 22 Ed., John Wiley and
Sons, New Cork, N.Y., el cual se incorpora aqui por referencia. Las especies de
los grupos carboxilico protectores, amino protectores o hidroxi protectores
empleados no son criticas, mientras que las mitades/mitad derivadas sean
estables a las condiciones de las reacciones subsiguientes y puedan ser

removidas sin romper el resto de la molécula.

Los compuestos de esta invencion pueden contener uno o mas atomos de
carbono asimétricos y por lo tanto se pueden presentar como mezclas racémicas,
enantiomeros y disteromeros. Estos compuestos tambien pueden existir como
conformeros/rotameros. Todas las forrﬁas isoméricas de éstos compuestos se
incluyen en la presente invencion. Cada carbono esterogénico piede estar en la
configuracion R o S. Aunque los compuestos especicos ejemplicados en esta
solicitud puedan estar representados en una configuracion esteroquimica

particular, los compuestos que tienen ya sea la estereoquimica opuesta en
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cualquier centro. quiral o mezclas de ellos estan previstos como parte de la

invencion.

El término “sales aceptables farmacéuticamente” que forma pafte de esta

invencion incluye las sales de mitades acido carboxilico, las cuales se pueden

preparar por reaccion del compuesto con bases apropiadas para proporcionar las
sales por adicién de base correspondiehte& Ejemplos de tales bases son los
hidréxidos de metales alcalinos, hidrdxido de sodio e hidréxido de litio; hidroxidos
de metales alcalino-térreos tales como hdréxido de magnesio e hidréxido de
calcio. Ademas las sales de bases organicas tales como lisina, arginina,
guanidina, etanolamina, colina y similares; también se incluyen bases inorgénicas
e.g., sales de amonio o amonio sustituido. Donde quiera que sea apropiado, los
compuestos de la presente invencion tanbién pueden formar sales por adicién de
acido, por tratamiento de dichos compuéstos ‘con acidos organicos e inorganicos
aceptables farmacéuticamente, e.g.., haluros de hidrégeno tales como clohidrico,
bromhidrico, yodhidrico; otros acidos minerales y sus correspondientes sales tales
como sulfato, nitrato, fosfato, etc.; v alquil y mono-arilsulfonatos, tales como etano
sulfonato, tolueno sulfonato y benceno sulfonato; y otros acidos orgénicos y sus

correspondientes sales tales como acetato, tartrato, maleato, succinato, citrato etc.

Los compuestos de la presente invencion se pueden preparar por técnicas
bien conocidas de la sintesis organica y son familiares para una persona vwersada
en el arte de esta invencién. Ademas, por el proceso descrito aqui se pueden
preparar los compuestos de la presente invencion, sin embargo no pueden ser,

Unicamente los medios por los cuales se puedan sintetizar los compuestos
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descritos por otra parte las varias etapas sintéticas descritas aqui se pueden

realizar en una secuencia alterna con el propésito de producir los compuestos

deseados.

Esquema |

’{:}“ "i" CHg~hel 4 %0'&%%&@ e @'rzﬁ%w%iw,cmp
rd

Fosrmsde 8 Formuts 18 Fermude v
B A
Farmule 'y
by N i
e NN -C M ~—GCO0R
i g —— OO g
Formula Vi Formula V1

N iﬂ

5 A “Cﬁr—g '?H*“CS’J?'!‘
3 I

e
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Los compuestos de la Formula VIl se pueden preparar por ejemplo,
siguiendo la ruta sintética como se déscribié en el esquema l. Asi, un compuesto
de formula Il (donde hal es Cl, Bro |) puede reaccionar con un compuesto dé
Formula Il [donde P es alquil (por ejemplo, terbutil, etil o metil) o araquil (o
ejemplo, bencil)] para dar un compuesto de Formula 1V, el cual por reaccién
con un compuesto de Férmula V (donde hal es lo mismo definido
anteriormente y “A” es araquil, heterocicloaquil, heteroaquil o cicloalquilalquil)
puede formar un compuesto de Formula. V1. Un compuesto de Formula VI
por reduccion puede formar un compuesto de  Formula Vil, el cual por

desproteccion puede producir un compuesto de Férmula VI

La reaccién de un compuesto de Férmula Il con un compuesto de Formula

Iil para dar un compuesto de Formula IV se puede realizar en presencia de una
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base o una combinacién de ellas, por ejemplo, hidruro de sodio, butil litio o

diisopropilamida.de litto en un solvente organico, por ejemplo, tetrahidrofurano,

dimetilformamida, dioxano o dietiléter.

5 .Lareaccién de un compuesto de Férmula IV con un compuesto de
FérmulaV para dar un compuesto de Férmula Vi se puede realizar en la
presencia de una base, por ejempio, ter-butdxido de potasio, (m) etoxido de
sodio, hidruro de sodio, = diisopropilamida de litio, butil litio o
hexametildisilazida de litio, sodio o potasio, opcionalmente en presencia de

10

un catalizador, por ejemplo, yoduro de tetrabutilamonio o bromuro de

tetrabutilamonio, en un solvente t-butanol, etanol, tetrahidrofurano,

dimetilformamida, dietiléter o dioxano.

El compuesto de Férmula VI por reduccién para dar un compuesto de
15  Férmula Vil en presencia de un agente reductor, por ejemplo borohidruro de sodio

o borohidruro de litio en un solvente orgéanico, por ejemplo, metanol, etanol,

propanol, isopropil alcohol y/o tetrahidrofurano.

L.a hidrélisis de un compuesto de Formula VIl para dar un compuesto de
20 Formula VII_I, dbndé P es t-butil se puede realizar con acidos, por ejemplo, acido
trifluoroacético o acido clorhidrico, en un solvente organico o en un sistema

solvente que incluya, por ejemplo, diclorometano, dicloroetano, THF o dioxano en
agua.
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Un compuesto de Férmula XXI se puede preparar, por ejemplo, siguiendo a
ruta sintética como se describid, por ejemplo, en el esquema Il. Asi un compuesto
de Formula IX (donde hal es el mismo definido antes) por reaccién de un
compuesto de Férmula Il (donde P es el mismo definido antes) para dar un
compuesto de Formula X que se puede hacer reaccionar con un compuesto de
Formula XlI (en donde hal y n son los mismos definidos antes y Pq es grupo
protector silil) por ejemplo, ter-butildimetil-silano, . terbutildifenilsilano o
triisopropilsilano para dar el compuesto de Formula Xll, el cual puede por
reduccion dar un compuesto de Férmula Xlli. El compuesto de Férmula Xl por
reaccién con un compuesto de Férmula XIV [donde P es aralquil (por ejemplo,
“bencil, 4-metoxibencil o 2, 4, 6 — trimetoxibencil) o heterociclil (por ejemplo,

tetrahidropiramil)] puede formar un compuesto de Férmula XV, el cual por
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despmteccién selectiva forma un compuesto de Férmula XVI, que se pueda luego

convertir a un compuesto de Formula XVl (donde L.G es un grupo saliente tal

como mesil, tosil o triflil 0 un haluro (hal) como se definié antes) por reaccion o con
un compuesto de Formula L-hal (donde L es metanosulfonil, p-toluensulfonil y

hal, es lo mismo definido anteriormente), por reaccion con anhidrido triflico 0 por

_reaccién con trifenilfosfina y una fuente de haluro tal como tetrabromuro de

carbono o yodo. Un compuesto de Férmula XVIl puede reaccionar con. un
compuesto de Formula M-A’ (donde A’ es aril, heteroaril, heterociclil o cicloalquil
y M es un metal por ejemplo,. potasio, litio o sodio) o por reaccion de A’ en
presencia de una base para producir un compuesto de | Formula X_V,Ill._ VEI'
compuesto de Formula XVIII puede reaccionar cén un compuesto de Férmula
XiX (donden es un entero desde 1 a 5 y Ry es hidrogeno, halogeno (F, Cl, Br, 1),
hidroxi, <COOH, -COOR; (donde Ry es el mismo definido antes), alquil, alquehil,
alquinil, cicloalquil, alcoxi;, alqueniloxi, alquiniloxi, ariloxi, heterocicliloxi,
heteroariloxi, cicloalquiloxi, acil, tioacil, ciano, nitro, amino, -CHO, -OCF;, CF;, -
8CF3, NR4Rs, -C(=Y)NR4Rs, -NHC(==Y)R.{, ~NHC(=Y)NR5RX, -NHC(=O)ORy, -
NHSO,R4(SO)mR4 (donde Ry, Rs, R Y ¥y m son los mismos definidos antes) aril,
heterociclil, heteroaril, heterocicliialquil, o heteroarilaquil los cuales pueden ser

sustituidos opcionalmente ademas) para formar un compuesto de formuia XX, el

“cual puede estar desprotegido para formar un compuesto de Férmula XXI.

La reaccién de un compuesto de Férmula IX con un compuesto de
Formula Ill para dar un compuesto de Formula X se puede realizar de manera
similar a la reaccion de un compuesto de Férmula il y un compuesto de Férmula

Il para producir un compuesto de Formula V.
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La reaccion de un compuesto de Férmula X con un compuesto de Formula
Xl para dar un compuesto de Férmula Xl se puede realizar de manera similar, a
la reaccion de un compuesto de Férmula IV con un compuesto de Foérmula V

para dar un compuesto de Férmula VI.

La reduccion de un compuesto de Férmula Xl para dar un compuesto de
Formula Xill se puede realizar de manera similar a la reduccion de un compuesto

de Férmula VI para dar un compuesto de Férmula VII.

La reaccion de un compuesto de Fdérmula Xlll con un compuesto de
Férmula XIV para dar un compuesto de Férmula XV se puede realizar en
presencia de un 4cido de Lewis, por ejemplo trifluoruro de boro, acido triflico, acido
alcanforsulfénico, piridinium p-toluensulfonato o trilil perclorato, en un solvente

organico, por ejemplo tetrahidrofurano, dimetilformamida, dietiléter o dioxano.

La desproteccion selectiva de un compuesto de Formula XV para dar un
compuesto de Fdrmula XV! se puede realizar con agentes desprotectores, pro

gjemplo, fluoruro de tetrabutilamonio o fluoruro de potasio, en un solvente

~organico, por ejemplo, tetrahidrofurano, dimetilformamida, dietiléter o dioxano.

Un compuesto de Férmula XVI se puede hacer reaccionar con un
compuesto de Foérmula L-hal, anhidrido triflico o por reaccion con trifenilfosfina y
una fuente de haluro tal como tetrabromuro de carbono, o yodo para dar un
compuesto de Férmula XVII, opcionalmente en presencia de una base, por
ejemplo, trietilamina, piridina, N-metilmorfolina o diisopropiletilamina, en un

solvente organico, por ejemplo diclorometano, dicloroetano, o tetrahidrofurano.
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La reaccion de un compuesto de Férmula XVII con un compuesto de
Férmula M-A’ para producir un compuesto de Férmula XVIlI se puede realizar en
un solvente orgéanico, por ejemplo, tetrahidrofurano, dimeti'lsulféxido,
dimetilformamida, acetonitrilo, dioxano, dimetilacétamida. Altemativamente, la
reaccion de un compuesto de Férmula XVIl con un compuesto de Férmula A’
para producir un compuesto de Férmula XVIIl se puede realizar en presencia de
una base, por ejemplo, hidruro de sodio, terbutoxido de potasio, (m) etéxido de
sodio, en un solvente organico, por ejemplo, tetrahidrofurano, dimetilsulféxido,

dimetilformamida, acetonitrilo, dioxano, dimetilacetamida.

La reaccion de un compuesto de Fdérmula XVIll con un compuesto de
Formula XIX se puede realizar en presencia de un catalizador metalico, tal como
tetrakis (trifenilfosfina) Paladio(0), tetrakis (triciclohexilfosfina) Paladio (0), tetrakis
(tr — ter-butilfosfina) Paladio (0) o acetéto de paladio y trifenilfosfina, en presencia
de una base, tal como carbonato de potasio o carbonato de cesio, en un solvente
orgéanico, tal como tolueno, dimetilsulféxido, dimetilformamida, tetrahidrofurano,

dioxano o dietiléter.
La desproteccion de un compuesto de Férmula XX para dar un compuesto

de Formuia XXI se puede realizar de manera similar a la del compuesto de

Foérmula VII para dar un compuesto de Formula VIl.
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3
Un compuesto de Férmula XXV y XXXI se puede preparar, por ejemplo,
siguiendo la ruta sintética como se mostrd, por ejemplo, en el esquema Iil.
Entonces un compuesto de Formula IV (donde P es como se definio antes) puede
reaccionar con un compuesto de Formula XXII (donde R; es el definido

anteriormente) para dar un compuesto de Férmula XXIlI.
Ruta a: La cual por reduccion puede dar un compuesto de Férmula XXV,
el cual puede ser desprotegido posteriormente para producir un compuesto de

Formula XXV, o

Ruta b: La cual por reaccion con un compuesto de Férmula XXVI (donde Ry

es alquil, aril, cicloalquil, aralquil, heterocicloalquil o heteroarilalquil) da un
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compuesto de Férmula XXVil el cual con desproteccién de un compuesto de |

Formula XXVIll, el cual por N~déﬁvatizaci6n con un compuesto de Férmula RD

(donde RD es R4COhal, halCOOR,, R4SOshal, o (Rs) N=C(=Y) donde Y es 06 8)

: !
para dar un compuesto de Férmula XXIX (don'de@es R4CO -, R4SOz-—’R40C>O.

6 '(R4)NH ~C(=y) el cual por desproteccion puede dar un compuesto de  Férmula
XXX, que puede mediante posterior desprotéocién dar un compuesto de | Formula

XXXI.

La reaccion de un compuesto de Foérmula IV con un compuesto de

Férmula XXil para dar un compuesto de Formula XXl se puede rezlizar en
presencia de una base, por ejemplo, terbutéxido de potasio, hidruro de sodio, (n‘i)

etoxido de sodio, diisopropilamida de litio, y/o butillitio, en un solvente organico,

La reduccion de un compuesto de Férmula XXIll para dar un compuesto de
Formula XXIV se puede realizar de manera similar a la reduccién de un

compuesto de Formula Vi para dar un compuesto de Férmula V1.

* La desproteccién de un'comp.uest__o-_de Férmula XXV (ruta a) pa:f dar un
compuesto de Formula . XXV se puede raalizar_ de manera similar como la del

compuesto de Formula VIl para dar qh'_compuesto de Formula VIl

La reaccion de un compuesto de. Férmu_la XXIV (ruta b) con un compuesto
de Formula XXVI para dar un compuesto de Férmula XXVII se puede realizar
usando agentes de copulacion, tales como EDCI o DCC, en presencia de una
base, tal como dimetilaminopiridina, N-metilmorfolina, o diisopropiletilamina, en
una solvente organico, tal como dicic}_rom‘etano, dicloroetano, cloroﬂormo y

tetracloruro de carbono.
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La desproteccion de un compuesto de Férmula XXVII para dar un

compuesto de Férmula XXVIIl se puede realizar en presencia de un agente

desprotector, por ejemplo, paladio o carbén en presencia de hidrégeno gaseoso, o
paladio sobre carbon con una fuente de hidrégeno gaseoso, por ejemplo, formiato

de amonio, ciclohexeno o acido férmico.

La N-derivatizacién de un compuesto de Férmula XXVIil con un compuesto
de Férmula RD (donde RD es R4COhal o halCOOR,) para dar un compuesto de
Férmula XXIX (donde RF es R4CO-, R4OCO-) se puede realizar en presencia de
una base, por ejemplo, piridina, N-metil-morfolina, N-etildiisopropilamina,

trietilamina, .o carbonato de potasio.

La N-derivatizacion de un compuesto de Foérmula XXVill con un compuesto
de Fo6rmula RD (donde RD es R4302ha!)',para dar un compuesto de Formula
XXIX (donde RF es R4S0,) se puede realizar en presencia de una base, por
ejemplo, trietilamina, N-etildiisopropilamina, N-metilmorfolina o piridina, en un
solvente organico, por ejemplo diclorpmetano, dicloroetano, tetracloruro de

carbono o cloroformo.

La N-derivatizacion de un compueéto de Férmula XXVIII con un compuesto
de Foérmula RD (donde RD es (Rs) N=C (=Y) para dar un compuesto de Férmula
XXIX (donde RF es (Rs)NH —C (=Y) se puede realizar opcionalmente en presencia
de una base, por ejemplo trietilamina, N-etildiisopropilamina, N-dimetilmorfolina o
piridina, en un solvente organico por ejemplo, diclorometano, dicloroetano,

tetracloruro de carbono o cloroformo.
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La desproteccion del grupo protectordel del hidroxilo secundario tal como el
grupo acilo, de un compuesto de Formula XXIX para dar un compuesto de

Férmula XXX se puede realizar en presencia de una base, por ejemplo, hidroxido

de litio, hidréxido de potasio, en un solvente organico, por ejemplo, metanol,

tetrahidrofurano, agua 0 mezclas de ellos.

La desproteccion de un compuesto de Formula XXX para dar un compuesto
de Formula XXXI se puede realizar con 4cidos, por ejemplo, acido trifluoroacético
o acido clorhidrico en un solvente organico o un sistema de solventes, por

ejemplo, diclorometano, cloroformo, dicloroetano, THF o dioxano en agua.

Esquema IV
Eequema i
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Los compuestos de Férmula XXXIV se pueden preparar por ejemplo,

siguiendo la ruta sintética como se describidé en el esquema IV. Por el tanto un
compuesto de Férmula XXXII por reduccién pueden dar un compuesto de Féormula
XXX, el cual puede por hidrogenacion ionica donde C=0O se reduce a CH;

seguida por hidrélisis para dar un compuesto de Foérmula XXXIV.
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El compuesto de Formula XXXl puede bajo reduccion dar un compuesto
de férmula XXXIII en presencia de un agente reductor, por ejempio, borohidruro de

sodio o borohidruro de litio en un solvente organico, por ejemplo, metanol, etanol,

propanol, isopropilalcohol y/o tetrahidrofurano.

5
La conversién de un compuesto de Férmula XXXIlI a un compuesto de
Formula XXXIV se puede realizar por condiciones de hidrogenacion iénica donde
C=0 se reduce a CH,, seguida por una hidrélisis fn situ de éster (donde P es t-
butil). Las condiciones de hidrogenaci_c')n idbnica que se puedan realizar incluyen la
10  reaccion de un compuesto de Formula XXX con borohidruro o trietilsilano con

acidos, por ejemplo, acido trifluoroacético en un solvente organico, por ejemplo,
diclorometano, dicloroetano o THF, y in situ el grupo t-butil sensible al acido se

puede remover para proveer un compuesto de Férmula XXXIV

15 Los siguientes compuestos ilustrativos se prepararon siguiendo los esquemas |, 1,

lit o IV como se describié anteriormente:
Acido  5-Bifenil-4-il-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-il)etifjpentandico
(Compuesto No. 1),

Acido 5-(4'-ter-Bultilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2 H-isoindol-2-iletil}-3-

20  hidroxipentandico (Compuesto No. 2),

Acido 5-(4'-Butilbifenil-4-il)}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-

hidroxipentandico (Compuesto No. 3),

Acido 5-(4'-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il )etil}-3-

hidroxipentandico (Compuesto No. 4),

25  Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3hidroxi-5-(4'-

trifluorometoxibefinill-4-il)pentandico (Compuesto No.5),
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. Acido 2-{2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-ilJetil]-5-(4'-etoxibifenil-4-il)-3-

hidroxipentanédico (Compuesto No. 6),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il Jetil]-5-(4'-formilbifenil-4-il)-3-

hidroxipentanéico (Compuesto No. 7),

Acido 2-[2-(1,3-Dioxo-1,3-dihid ro-2H-fsoindol—2~il)etil]~3-hidr0xi-5-(2',4',6'~

 trimetoxybifenil-4-il)pentandico (Compuesto No. 8),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(4'-propoxibifenil-

4-il)pentansico (Compuesto No. 9),

Acido 5~(3',4-Difluorobifenil-4-il)}-2-[2-(1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-

hidroxipentanéico (Compuesto No. 10),

Acido 2-(2-{[(Benciloxi)carbonillamino}etil)-5-bifenil-4-il-3-hidroxipentansico

(Compuesto No. 11).

Acido 5-Bifenil-4-il-2-[2-(1,3-dihidro-2H-isoindol-2-ilJetil]-3-hidroxipentanbico

(Compuesto No. 12)

Acido  2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hid roxi-5-(4'-metoxibifenil-

4-il)pentandico (Compuesto. 23),

Acido  5-(2',3"-Dimetilbifenil-4-il)-2-[2-(1,3-dioxo-1 ,3—dihidro-.?.H-isoindo!-2-il)etil]-3*

hidroxipentanéico (Compuesto No. 24),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-[3'-

(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 25),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(4"-etilbifenil-4-il)-3-

hidroxipentanéico (Compuesto No. 26),

Acido  5-(3',5"-Diclorobifenil-4-il)-2-[2-(1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-

hidroxipentanédico (Compuesto No. 27),
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Acido 5-[4'-Cloro-3'-(trifluorometil)bifenil-4-il]-2-[2-(1,3-dioxo-1,3-dihidro-2 H-
isoindol-z-il)etil]—S-hidroxipentan_()ico-('Comvpuesto No. 28),

Acido 5-(2',5"-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. '29),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il etil]-3-hidroxi-5-[2'-

(trifluorometoxi)bifenil-4-iljpentandico (Compuesto No. 30),

Acido 2-[2(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-

(metiltio)bifehil~4-il]pentan6ico (Compuesto No. 31),

Acido  2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4"-fluoro-3'-metilbifenil-4-

il)-3-hidroxipentandico (Compuesto No. 32),

Acido 2-[2-(1,3-Dioxo-1 ,3-dihidro-2H—isoihdol-2—i|)eti|]-3-hid roxi-5-(3'-

isopropilbifenil-4-il)pentanoico (Compuesto No. 33),

Acido  5-(3'4"-Dimetilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 34),

Acido 5~(2',6'~DiﬂuorobifeniI-4-iI)-2-[2-(1A,-3_.-'di§)xq-»1,3-dihidro-2H—isoindoI~2-iI)etiI]-3-

hidroxipentanédico (Compuesto No. 35),

Acido 2-[2~(1,3-Dioxo-1 ,3—dihidro-ZHQisoindol~2-iI)etil]-5-(4'-ﬂuorobifenil-4-il)-3*

hidroxipentanédico (Compuesto No. 36),

Acido 5-(3',5-Difluorobifenil-4-il)}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 37),

Acido 5-(3"-Cloro-4'-fluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

il)etil]-3-hidroxipentanéico (Compuesto No. 38),

Acido 5-(3',4'-Dimetoxibifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihid ro-2H-isoindol-2-il)etil]-3~

hidroxipentanéico (Compuesto No. 39),
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Acido 5~(3-Clorobifenil-4-if)-2-[2-(1,3-dioxo-~1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 40),
Acido 2-[2-(1,3-Dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-(3"-metilbifenil-4-
iljpentandico (Compuesto No. 41),

Acido 5-(2',3-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanodico (Compuesto No. 42),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(2'-fluoro-3'-metoxibifenil-4-

il)-3-hidroxipentandico (Compuesto No. 43),

Acido  2-[2-(1,3-Dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-5-( 3'-fluoro-4'-metilbifenil-4-

il)-3-hidroxipentanéico (Compuesto No. 44),
Acido 5-Bifenil-4-il-3-hidroxi-2-{2-[(fenilacetil)amino]etil}pentandico  (Compuesto
No. 45),

Acido 2-(3-Bifenil-4-il-1-hidroxipropil)}-6-(1,3-dioxo-1,3-dihidro~-2H-isoindol-2-

ilhexandico (Compuesto No. 46),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(1-oxoftalazin-2(1 H)—il)etil]pentanéico

(Compuesto No. 47),

Acido 5-Bifenil-4-il-2-[3-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)propil}-3-

hidroxipentanodico (Compuesto No. 48),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(2"-oxospiro[ciclopropan-1,3*-indol]-1'(2'H)-

iNetiljpentandico (Compuesto No. 49),

Acido  2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(4'-hidroxibifenil-

4-il)pentandico (Compuesto No. 50),

- Acido  3-Hidroxi-5-(4'-metoxibifenil-4-if)-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-)etillpentandico (Compuesto No. 51),
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Acido 5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-iljetillpentandico (Compuesto No. 52),

Acido 5-(4'-Fluorobifenil-4-il)-3-hidroxi-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-il)etillpentandico (Compuesto No. 53),

Acido 5-[4-(5-Cloro-2-tienil)fenil]-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 54),

Acido  4'-[4-Carboxi-6-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)-3-hidroxihexil]bifenil-

. 4-carboxilico (Compuesto No. 55),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-

(metoxicarbonil)bifenil-4-iljpentandico (Compuesto No. 56),

Acido 2-[2-(1,3-Dioxo-1,3-dihid ro-2H-isoindoI-2-il)etil]-3?hid roxi-5-[4'-

(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 57),

Acido 2-[2-(1,3-Dioxo-1 ,.3-dihidro-2H-isoindo|—2—iI)etil]-3-hidroxi-5~[4-(6-

metoxipiridin-3-il)fenillpentandico (Compuesto No. 58),

Acido 3-Hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-il)etil]-5-[4'-

. (trifluorometil)bifenil-4-iffpentandico (Compuesto No. 59),

Acido 5-(3',4"-Difluorobifenil-4-il)-3-hidroxi-2-{2-(4-0x0-1,2,3-benzotriazin-3(4 H)-

ietillpentandico (Compuesto No. 60),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(3'-fluorobifenil-4-if)-3-

hidroxipentanédico (Compuesto No. 61),

Acido 5-[4'-(Benciloxi)-3"-fluorobifenil-4-il]-2-[2-(1,3-dioxo-1,3-dihidro-2 H-isoindol-2-

i)etil]-3-hidroxipentandico (Compuesto No. 62),

Acido 5-[4'-(Benciloxi)bifenil-4-il]-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 63),
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cido 3-Hidroxi-5-(4'-metoxibifenil-4-il)}-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

ietillpentandico (Compuesto No. 64),

Acido 5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

|
ilpetil]pentanéico (Compuesto No. 65),
|

4cido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(4'-metilbifenil-4-

| .
iljpentandico (Compuesto No. 66),

ﬁcido 3-Hidroxi-5-{4-(6-metoxipiridin-3-il)fenil]-2-{2-(4-ox0-1,2,3-benzotriazin-3(4H)-

idetil]pentanéico (Compuesto No.67),

ALdo 3-Hidroxi-5-(4"-metilbifenil-4-il)-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-

\
ispindol«Z-il)etil]pentanéico (Compuesto No. 68),
|

|
Acido 5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etiljpentandico (Compuesto No. 69),
|
Acido 3-Hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-il)etil]-5-[4'-

(trifluorometoxi)bifenil-4-iljpentandico (Compuesto No. 70),

|
Acido 5-(4'-Fluorobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

iNetillpentandico (Compuesto No. 71),

Acido 3-hidroxi-5-(4'-metilbifenil-4-il)-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

il)q’til]pentanéico (Compuesto No. 72),

|
|
Acﬂdo 5-(4'-Cianobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

ihetiljpentansico (Compuesto No. 73),

AciLo 5¥(4'-Fluorobifenil-4-i|)-3—hidroxi-2-[2-(5-metil-1 ,3-dioxo-1,3-dihidro-2H-

|
iSoi\ndol—2-i|)etil]pentanc’>ico (Compuesto No. 74),

Aciq:lo 3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil}-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-
|

2H-l‘isoindoI-2-il)etil]pentan6ico (Compuesto No. 75),
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Acido 5-(4'-Etilbifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

ietiljpentandico (Compuesto No. 76),

Acido 3-Hidroxi-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-[4'-

(trifluorometil)bifenil-4-iljpentanédico (Compuesto No. 77),

Acido 5-Bifenil-4~il-3-hidroxi-2~[2-(1 -0x0-4-fenil-4a,8a-dihidroftalazin-2(1H)-

iletillpentandico (Compuesto No. 84),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(3-ox0-2,3-dihidro-4H-1,4-benzoxazin-4-

il)etillpentandico (Compuesto No. 85),

Acido 5-Bifenil-4-il-2-{2-[(3aR,7aS)-1,3-dioxo-1,3,3a,4,7,7a-hexahidro-2H-isoindol-

2-ilJetil}-3-hidroxipentandéico (Compuesto No. 86),

Acido 5-Bifenil-4-i|-2-(2-{[(4—ﬂuorofenil)sulfonil]amino}etil)—3-hidroxipentahc’>ico

(Compuesto No. 87),

Acido 5-Bifenil-4-il-2-(2-{[(3-fluorofenil)cetillamino}etil)-3-hidroxipentandico

(Compuesto No. 88),

Acido 5-Bifenil-4-il-2-{2-[(4-fluorobenzoil)amino]etil}-3-hidroxipentandico

(Compuesto No. 89),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-

ietilipentandico (Compuesto No. 90),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(1-ox0-1,3-dihidro-2H-isoindol-2-il)etifjpentandico

(Compuesto No. 91).

Acido 5-Bifenil-4-iI*2-[2-({[(4~fluorofenil)aminO]carbonil}amino)etil]'-?;-

hidroxipentandico (Compuesto No. 92),

Acido 5-Bifenil-4-il-2-[2-(4,4-dimetil-2,6-dioxopiperidin-1-il)etil]-3-hidroxipentanéico

(Compuesto No. 93),
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'Acido 5-Bifenil-4-il-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8-il etil]-3-hidroxipentandico

(Compuesto No. 94),
Acido 2-(3-Bifenil-4-il-1-hidroxipropil)pent-4-indico (Compuesto No. 95);

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(2-0x0-1,3-benzoxazol-3(2H)-il Jetillpentandico

(Compuesto No. 96)

Acido  2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenil]pentandico (Compuesto No. 97),

Acido 5-{4-[6-(Dimetilamino)piridin-3-il}fenif}-2-{2-(1,3-dioxo-1 ,3-dfhidro-2H-

isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 98),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-{4'-

(metilsulfonil)bifenil-4-iljpentandico (Compuesto No. 99),

Acido 5-[4'-(Aminocarbonil)bifenil-4-il]-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

il)etil]-3-hidroxipentandico (Compuesto No. 100),

Acido 5-[4-(1-Bencil-1H-pirazol-4-il)fenil}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

il)etil]-3-hidroxipentanéico (Compuesto No. 101),

Acido 5-Bifenil-4-il-2-[2-(5,6-dicloro-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il )etil]-3-

hidroxipentanoéico (Compuesto No. 102),

Acido 5-Bifenil-4-il-2-[2-(2,4-dioxo-1,4-dihidroquinazolin-3(2H)-il)etil]-3-

hidroxipentandico (Compuesto No. 103),

Acido 5-Bifenil-4-il-2-[2-(1,3-dioxo-1,3-dihidro-2H-pirrol[3,4-clpiridin-2-il)etif]-3-

hidroxipentanédico (Compuesto No. 104),

Acido 2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(3',4"-

diﬂ'uorobifenil-4—i|)-3-hidroxipentanéico (Compuesto No. 105),
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Acido2-[2-(1,3.dioxo-1,3-dihidro-2H-isoindol-2-illetil]-3-hidroxi-5-(4-pirimidin-5-

iffenil)pentandico (Compuesto No 119),

- Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(7-metil-4-oxo-1,2,3-benzotriazin-3(4H)-

iNetillpentandico (Compuesto No. 120),

Acido 5-Bifenil-4-il-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-

hidroxipentanéico (Compuesto No. 121),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(1-0x0-1 ,3-dihidro—2H-isoindoI-2—il)

butillpentandico (Compuesto No. 124),

En los esquemas anteriores cuando se mencionan bases, acidos,

solventes, agentes de condensacidn, agentes reductores, agentes desprotectores,

agentes hidrolizantes, catalizadores metalicos, etc., se debe entender que también

se pueden utilizar otros acidos, bases, solventes, agentes de condensacion,
agentes reductores, agentes desprotectores, agentes hidrolizantes, catalizadores
metalicos, etc., conocidos por aquellos versados en el arte. Similarmente, la
temperatura de reaccion y la duracion de las reacciones se pueden ajustar de

acuerdo con los requerimientos que se presenten durante el proceso.

Los compuestos preparados mediante los esquemas anteriores | a IV
pueden contener uno o mas atomos de carbono asimétricos y se separan en los
pares de diasteromeros o en diaterdmeros (nicos poe cromatografia preparativa
en capa delgada y /o HPLC, utilizando una columna aquiral o quiral segun se

requiera.
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- Los siguientes compuestos ilustrativos se separan en pares de

diateromeros o en diaste romeros tnicos:

Acido (2R3S + 25,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4-

formilbifenil-4-il)-3-hidroxipentandico (Compuesto No. 13),

Acido (2R3R + 28,3S)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4'-

formilbifenil-4-il)-3-hidroxipentanoico (Compuesto No. 14),

Acido (2R,3R + 28S,3S)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

(2',4',6"-trimetoxibifenil-4-il)pentandico (Compuesto No.15),

Acido (2R,38 + 28,3R)-2-[2~(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

(2',4',6'-trimetoxibifenil-4-il)pentandico (Compuesto No. 16),

Acido (2R38 + 28,3R)-5-(4-Acetilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 17),

Acido (2R3R + 28,3S)-5-(4-Acetilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etil]-3-hidroxipentanédico (Compuesto No. 18),

Acido (2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etif}-3-hidroxi-5-

(4'-propoxibifenil-4-il)pentandico (Compuesto No. 19),

Acido (2R,3R + 28,38)—2-[2-(1,3-Dioxo-1,3~dihidr0~2H-isoindol-2-il)etil]—3~hidroxi-5¥

(4'-propoxbifenil-4-il)pentandico (Compuesto No. 20),

Acido (2R,38 + 2S,3R)-5-(3',4"Difluorobifenil-4-if)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 21),

Acido (2R.3R + 2S,3S)-5<(3",4-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etill-3-hidroxipentandico (Compuesto No. 22),

Acido (2R,3S + 2S,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

[4-(6-metoxipiridin-3-ilfenil]pentanédico (Compuesto No. 78),
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| Acido (2R,3R + 28,3S)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

j [4-(6-métoxipiridin-3-il)fenil]pentan6ico (Compuesto No. 79),
A/ Acido

/ butiljpentandico (Compuesto No. 124),

5-Bifenil-4-il-3~hidroxi-2-[2¥(1 -ox0-1,3-dihidro-2H-isoindol-2-il)

5 / Acido (2R3S + 2S,3R)-5-(4-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

/ isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 81),

|

| Acido (2R3S + 28,3R)-2-{2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-i)etil}-5-(4
| |
| fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 82), |

| Acido (2R3R + 2S,38)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4'-
|

l(f) fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 83),

/ Acido (2R,38 + 28,3R)-2-[2-(5-ter-Butil-1 ,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-

/ (4'fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 106),
/

/ Acido (2R,3S + 2S,3R)-2-[2-(5-ter-Butil-1 ,S-di0xof1 ,3-dihidro-2H-isoindol-2-if)etil]-3-

| _ .
/ hidroxi-5-[4'-(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 107),

15 Acido (2R.3R + 28,3S)-2-[2~(5-ter-Butil-1,3-dioxo~1,3-dihidro-2H-isoindol-2-il)etil}-5-

(4'-fluorobifenil-4-it)-3-hidroxipentandico (Compuesto No. 108),

/ Acido (2R,3R + 28,3S)-2-[2-(5-ter-Butil-1 ,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-

/ hidroxi-5-[4'-(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 109),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(3"-fluoro-4'-metoxibifenil-4-

' 20 il)-3-hidroxipentandico (Compuesto No. 110),

/ " Acido (2R,3S + 2S,3R)-2-[2-(1,3-Dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-

| [4-(6-metilpiridin-3-il)fenillpentandico (Compuesto No. 111),

/ Acido (2R,3R + 28,3S)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

[4-(6-metilpiridin-3-ilffenifjpentanédico (Compuesto No. 112),
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Acido (2R,3R + 28, 38)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxi-5-(4'-metilbifenil-4-il)pentandico (Compuesto No. 113),

Acido (2R,3S + 2S,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-iletil]}-3-

hidroxi-5-(4'-metilbifenil-4-il)pentanéico (Compuesto No. 114),

Acido (2R,3R + 28,38)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etif]-3-

hidroxi-5-(4'-metoxibifenil-4-il)pentandico (Compuesto No. 115),

Acido (2R,3R + 28,38)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il Jetil}-5-

(4'-clorobifenil-4-il)-3-hidroxipentandico (Compuesto No.116),

Acido (2R,3S + 28,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-

(4'-clorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 117),

Acido (2R,3S + 28,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxi-5-(4"-metoxibifenil-4-il)pentandico (Compuesto No. 118),

Acido (2R,38)-5-Bifenil-4-il-3-hidroxi-2-[2-(1 H-indol-3-il)etillpentandico (Compuesto
No. 122), |

Acido (2R,3R)-5—Bifenil—4—il—3-hidroxi—2-[2-(1H—indol-3~il)etil]pentanéico (Compuesto
No. 123),

Acido (2R,3S)-5-(4'-Clorobifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

il)etif]-3-hidroxipentandico (Compuesto No.125),

Acido (28,3R)-5~(4'*Clorobifeni|~4-il)—2-[2;~(1 ,3-dioxo-1,3-dihidro-2H-isoindol-2-

ietil}-3-hidroxipentanédico (Compuesto No.126),

Acido (2R,3R)-5-(4'-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

ietil]-3-hidroxipentandico (Compuesto No.127),

Acido (28,38)-5-(4"-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

iletil]-3-hidroxipentandico (Compuesto No.128),
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Acido (2R,3S) -2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenil]pentandico (Compuesto No. 129),

Acido (2S,3R)- 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenillpentandico (Compuesto No. 130),

Acido (2R,3R)- 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenil}pentandico (Compuesto No. 131),

Acido (28,38)- 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenil]pentandico (Compuesto No. 132),

Acido (2R,3S)- 3-HidrOxi-5-[4-(6-metoxipiridin-3—il)feniI]-2-[2-(4-oxo-1 2,3~

benzotriazin-3(4H)-il)etilJpentansico - (Compuesto No.133),

Acido (28,3R)- 3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil]-2-[2-(4-0x0-1,2,3-

benzotriazin-3(4H)-il)etiljpentandico (Compuesto No.134),

Acido (2R,3R})- 3-Hidroxi-5-[4-(6-metoxipiridin-3-i)fenil]-2-[2-(4-ox0-1,2,3-

benzotriazin-3(4H)-il)etillpentandico (Compuesto No.135), y

Acido (28,38)- 3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil]-2-[2-(4-0x0-1,2,3~

benzotriazin-3(4H)-il)etillpentandico (Compuesto No.136).

Los ejemplos establecidos demuestran el procedimiento general de sintesis
para la poreparaciébn de los compuestos representativos. Los ejemplos se
proporcionan para ilustrar aspectos particulares de la divulgacién y no limitan el

alcance de la invencion.

PARTE EXPERIMENTAL
PROCEDIMIENTO GENERAL
53
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A una solucién. del compuesto 1,2,3-tribenzotriazin-4(3H)-ona (500 mg)
(disponible comerciaimente) en dimetilformamida (13 mL) se adicioné carbonato
de potasio anhidro (2.8 g) y se agitd por 20 minutos. A éste se agrego
dibromometano (2 g) y se agito la mezcla de reaccion primero a temperatura
ambiente por unos pocos minutos y luego a 60 °C por dos horas. El sélido asi
obtenido se filtré y el filtrado se concentrd a presion reducida. El residuo asi
obtenido se diluyé con agua y se extrajo con acetato de etilo. Se separé la capa
organica, se lavé con agua y solucién salina y se secé sobre suifato de sodio
anhidro. E! solvente se evapor6 a presion reducida y el residuo asi obtenido se
purificd por cromatografia de columna utilizando acetato de etilo al 20% en hexano

como eluyente para dar el compuesto titulo (590 mg).

Sintesis de 4-(bromometil)bifenil

Se agrego tetrabromuro de carbon (8.99 g) y trifenilfosfina (7.11 g) a una
solucién en agitacion de bifenil-4-il-metanol (5.00 g) en diclorometano (100 mL) a
temperatura ambiente y se agité la mezcla de reacciéon por aproximadamente 2
horas a la misma temperatura. El solvente se evapord a presion reducida y el
rsiduo asi obtenido se purificé por cromatografia de columna utilizando dietil éter al

5% en hexano como eluyente para dar el compuesto titulo (6.37 g).

Esquema |. Procedimiento:

Eijemplo 1: Sintesis del Acido_5-Bifenil-4-il-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-

3(4H)-iDetillpentandico (Compuesto No. 1)
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Una solucién de acetoacetato de ter-butilo (7.2 g) en tetrahidrofurano (80 ~

mL) se agregé a una solucién en agitacién de hidruro de sodio (1.33 g)
entetrahidrofurano (60 mL) a 0 °C bajo atmésfera de nitrdgeno. La mezcla de
reaccion se agité por 10 minutos y luego se agre6 gota a gota butil litio (23 mL, 2.5

M en hexano) durante 10 minutos. La mezcla de reaccion resulté_nte se agitoé por

10 minutos. Se agregé en 10 minutos una solucion de 4-(bromoetil)bifenilo (125

g) en tetrahidrofurano (60 mL) vy la solucion resultante se agité a 0°C por
aproximadamente 2 horas. A la mezcla resultante se le adicion6 4cido clorhidrico
(6M, 15 mL) y luego se extrajo la mezcla éon dietil éter. Se combinaron las capas
orgdnicas, se lavd con agua y solucion saliné y se sect sobre sulfato de sodio
anhidro. El solvente se evéporé a presion réd_i:cida’ y el residuo asi obtenido se
purifico por cromatografia de columna en siiicé_gél utilizando acetato de etilo al 8%

en hexano como eluyente para dar el compuesto titulo (7.5 g).

" Etapa 2: Sintesis de 5—Bifenil-4éile3-oxo~2~[2~(4-oxo~1 +2,3-benzotriazin-3(4H)-

“il)etil]pentanoato de ter-butilo

A una solucion del compuesto (300 mg) obtenido en la etapa 1 anteriror en

tetrahidrofuran seco (a mL) y ter-butanol (4" mL)-a 0°C se agregé terbotoxido de

- potasio (104 mg) y se agité por 20 minutos. A la mezcla de reaccién rsultante se |
agregé 3-(2-bromoeti)-1,2,3-benzotriazin-4(3Hyona (235 mg) y yoduro de

tetrabutitamonio (348 mg) y la mezcla se agido por 30 minutos a 0°C, seguido por

agitacion a tempefatura ambiente por 30 m_inutosy finalmente a 80°C por cerca de
5-6 horas. El solvente se évapor6 a presion reducida y el residuo asi obtenido se
diluyd con aguay se extajo con acetafo d etilo. La éapa organica se lavé con agua
y solucion salina, se secd sobre sulfato de sodio _énhidro’ y se filtré. El solvente se
evaporo a presion reducida y el residuo asi _o_btenido se purificoé por cromatografia

de columna utilizando acetato de etilo al 20% en hexano como eluyente para dar

el compuesto titulo (240 mg).
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Etapa 3: Sintesis de 5-Bifenil-4-il-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-
3(4H)-il)etillpentanocato de ter-butilo.

A la solucion del compuesto (240 mg) obtenido en la etapa 2 anterior en
metanol (4.5 mL) a 10°C se agregé borohidruro de sodio (44 mg). La mezcia de
reaccion se agitd por 2 horas a -10°C a -2°C. El solvente se evapord a prsion
reducida y el residuo asi obtenido se recibié en cloruro de amonio saturada y se
extrajo con acetato de etilo. La capa orgénica se lavd con agua y solucién salina y
se seco sobre sulfato de sodio anhidro y se se concentré a presion reducida. El
residuo asi obtenido se purificd por cromatografia de columna utilizando acetato

de etilo al 30% en hexano como eluyente para dar el compuesto titulo (100 mg).

Etapa 4: Sintesis del Acido 5-Bifenil-4-il-3-hidroxi-2-[2-{4-0x0-1,2,3-

benzotriazin-3(4H)-il)etil]pentandico.

A la solucién del cbmpuesto (1(50 mg) obtenido en la etapa 3 anterior en
diclorometano (2 mL) a 0°C se adiciond 4cido trifluoroacético (8 mL.)y la mezcla de
reaccion se agité por cera de 2-3 horas y luego se agitd por 3 horas a temperatura
ambiente. El solvente y los reactivos en exceso se evaporaron a presion reducida
y el residuo asi obtenido se purific por cromatografia preparativa en capa delgada

(eluyete- acetato de etilo) para dar el compuesto titulo (40 mg).
Masa (m/z): 444.1 (M*+1)
Los siguientes andlogos ilustrativos se prepararon de manera similar:

Acido 5-Bifenil-4-il-2-[2-(1,3-dihid ro-2H-isoindol-2-il)etil]-3-hidroxipentandico

(Compuesto No. 12)

Acido 2-(3-Bifenil-4-il-1-hidroxipropil)-6-(1,3-dioxo-1,3-dihidro-2 H-isoindol-2-

illhexanodico (Compuesto No. 46),
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Acido 5-Bifenil-4-il-3-hidroxi~2-f[2—(1 -oxoﬂalazin-2(1 H)-i)etillpentandico
(Compuesto No. 47),

Acido 5-Bifenil-4-il-2-[3-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il )propil]-3-

hidroxipentandico (Compuesto No. 48),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(2"-oxospiro[ciclopropan-1,3'-indol]-1'(2'H)-

ietillpentandico (Compuesto No. 49),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(1-ox0-4-fenil-4a,8a-dihidroftalazin-2(1H)-

ietillpentandico (Compuesto No. 84),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(3-0x0-2,3-dihidro-4H-1,4-benzoxazin-4-

iNetiljpentandico (Compuesto No. 85),

Acido 5-Bifenil-4-il-2-{2-[(3aR,7aS)-1 ,3-dioxo-1,3,3a,4,7, 7a-hexahidro-2H-isoindol-

2-illetil}-3-hidroxipentanédico (Compuesto No. 86),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(5-metil-1,3-dioxo-~1,3-dihidro-2H-isoindol-2-

il)etillpentandico (Compuesto No. 90),

Acido 5-Bifenil-4-il-2-[2~(4,4-dimetil-2,6-dioxopiperidin-1-il)etil]-3-hidroxipentandico
(Compuesto No. 93),

Acido 5-Bifenil-4-il-2-[2-(7,9-dioxo-8-azaspiro[4.5]dec-8-il Jetil]-3-hidroxipentandico
(Compuesto No. 94),

Acido 2-(3-Bifenil-4-il-1-hidroxipropil)pent-4-indico (Compuesto No. 95);

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-(2-0x0-1,3-benzoxazol-3(2H)-il)etil)pentandico
(Compuesto No. 96)

Acido 5-Bifenil-4-il-2-[2-(5,6-dicloro-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il Jetil}-3-

hidroxipentandico (Compuesto No. 102),
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Acido 5-Bifenil-4-il-2-[2-(2,4-dioxo-1,4-dihidroquinazolin-3(2H)-il)etil]-3-

hidroxipentandico '(Compuesto No. 103),

Acido 5-Bifenil-4-il-2-[2-(1,3-dioxo-1,3~dihidro-2H-pirrol[3,4-c]piridin-2-il)etil]-3-

hidroxipentandico (Compuesto No. 104),

Acido 5-Bifenil-4-il-3-hidroxi-2-[2-( 7-metil-4-ox0-1,2,3-benzotriazin-3(4H)-

il)etillpentandico (Compuesto No. 120),

Acido 5-Bifenil-4-il-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 121),

Esquema Il, Procedimiento

Eiemplo 2: Sintesis del Acido 5-(4'-Clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

~

isoindol-2-il)etill-3-hidroxipentandico (Compuesto No. 4), 03 -f-é'\'ﬁ}-*’(?ii» .

2
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Etapa 1: Sintesis del éster terbutilico del acido 5-(4-bromo-fenil) 3-oxo-

pentandico.

Acetoacetato de terbutilo (23.8 ml) Se adicion6 gota a gota durante 15 minutos a

una suspension agitada de hidruro de sodio (8.9 mg) en tetrahidrofurano a 0°C en

atmdsfera de nitrégeno. Después de agitar durante 20 minutos se adiciono n-butil

litio en hexano y se continud la agitacion por 10 minutos mas. La solucion
resultante se traté goteando con una solucién de bromuro de 4-bromobencilo
(14.19 mg) en tetrahidrofurano (100 ml) y luego se calenté a temperatura
ambiente. La reaccién se agité durante 40 minutos a temperatura ambiente y se
detuvo con HCI (6M, 5ml). La mezcla resultante se extrajo con dietil éter. Las fases
organicas se combinaron, lavaron con solucién salina y se secaron sobre sulfato

de sodio anhidro. El solvente se evapord bajo presion reducida. El residuo
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obtenido se purifico por cromatografia flash utilizando 5% de acetato de etilo en

hexano como eluyente para produéir el compuesto titulo (379).

Etapa 2: Sintesis de 2-(2-{[(1,1-dimetiletil)dimetil)sililjoxi}etil)-5-(4-
bromofenil)-3-oxopentanoato de 1,1-dimetiletilo.

Una solucion del compuesto (9,7g) obtenido en la etapa 1 anteriormente, en
dimetil formamida (25ml) se adicioné gota a gota durante 20 minutos a una
suspension de hidruro dé sodio (1,42g) en agitacién en dimetilformamida (25 mi) a
0°C bajo atmésfera de nitrogeno, se agité la mezcla reaccionante durante 20

minutos. A esta mezcla se le adiciond (2-bromoetoxi)-t-butil dimetilsilano (8,50g)

por goteo durante 20 minutos a 0°C, luego la mezcla reaccionante se calenté a

70°C por cerca de 3-4 horas. Al enfriar a temperatura ambiente la reacciéon se
detuvo con agua. Al residuo se le hizo reparto entre solucion de cloruro de amonio
saturada y diclorometano. Se continuaron las fases organicas, se lavo con agua y
con solucién salina, y se seco sobre sulfato de sodio anhidro y sé concentrd bajo
presion reducida. El residuo entonces obtenido se purifico por cromatografia en
columna usando acetato de etilo al 8% en hexano como eluyente para producir el

compuesto titulo (9.5q)

Etapa 3: Sintesis de 2-(2-{[1,1-dimetiletil)(dimetil)sililjoxi}etil-3-hidroxi-5-

bromofenilpentanoato de1,1-dimetiletilo

Se adicionaron (0,46g) de borohidruro de sodio a una solucién en agitacion
del compuesto (4.2g) obtenido de la etapa 2 anteriormente, en metanol (50 mi) a
0°C bajo atmésfera de nitrégeno y se agitdé la mezcla reaccionante por
aproximadamente 2 horas. La mezcla reaccionante se detuvo con solucion satura

de acuosa de cloruro de amonio (100ml) y se extrajo con dietiléter. Las capas
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orgénicas se combinaron, se lavo con agua y solucién salina y se secé con sulfato
de sodio anhidro y se concentrd bajo presién reducida. El résiduo asi obtenido se

purifican por cromatografia en columna usando acetato de etiio al 25% en hexano

" como eluyente para producir el compuesto titulo (3.7g)

Etapa 4: Sintesis de 2-(2-{[(1,1-dimetiletil)(dimetil)sililjoxi Jetil)-5-(4~

bromofenil)-3-({[4-(metiloxi)feniljmetil}oxi)pentanoato de 1,1-dimetiletilo.

Se adiciona eterato trifluoruro de boro (5.0ml) a una solucién en agitacion
del compuesto (4.0) obtenido en Ia etapa 3 anteriormente y (3.26g) de 4-
metoxibencil 2, 2, 2-tricloroetanimidoato .en»tetrahidrofurano‘ (40ml) a 0°C en
atmosfera de nitrdgeno. A la reaccion se le permitié calentarse hasta temperatura
ambiente, temperatura a la cual se continué agitando durante 2 horas. El solvente
se evapor6 a presion reducida y el residuo asi obtenido se purifico por
cromatografia en columna usando acetato de etilo al 20% en hexano como

eluyente para producir el compuesto titulo (3.8¢)

Etapa  5:  Sintesis de  2-(2-hidroxietil)-5-4(d-bromofenil)-3-({[4-

(metiloxi)fenillmetil}oxi)pentanoato de 1,1 ~dimetiletilo.

Una solucién de fluoruro de tetra-n-butitamonio (0.45m|)_v_se adiciqné g_ota a
gota durante 15 minutos a una solucion del compuesto (200mg) obtenido en la
etapa 4, anteriormente, en tetrahidrofurano (5ml) a 0°C en atmosfera de nitrégeno.
La mezcla reaccionante se calentd a temperatura ambiente a la cual la agitacion
se continud durante 2 horas. Los volatiles se evaporaron a presién reducida y al
residuo asi obtenido se le hizo reparto entre acetato de etilo y agua. Las fases se
separaron y la capa acuosa se lavd con acetato de etilo. Las capas organicas se

combinaron, se lavd con agua y solucién salina, se seco en sulfato de sodio
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organicas se combinaron, se lavo con agua y-sélUcién salina y se sec6 con sulfato

de sodio anhidro y se concentrd bajo'presién reducida El residuo asi obtenido se
purifican por cromatografia en columna usando acetato de etilo al 25% en hexano

como eluyente para producir el compuesto titulo (3.7g)

~Etapa . 4: Sintesis de 2-(2-{[(1,1-'diinetiietil)(dimetil)silil]oxi }éﬁl)-s-(4-

bromofe‘nil)-'-3-({[4-(met_iloxi)feniI]Métil}ox’i)pentanoato de 1,1-dimetiletilo.

Se adiciona eterato triﬂuo’ruré de boro (5.0ml) a una solucion en agitacion

del compuesto (4.0) obtenido en la etapa  3 'anterionnente y (3.269) de 4-

metoxibencil 2, 2, 2-iricloroetanimidoato en tetrahidrofurano (40ml) a 0°C en

“atmosfera de nitrégeno. A la reaccion se le permitio calentarse hasta temperatura

ambiente, temperatura a la cual se continué agitando durante 2 horas. El solvente

se evaporé a presic')n reducida y"el residuo asi obtenido se purifico por

cromatografia en columna usando acetato de etilo al 20% en hexano como

- eluyente para producir el compuesto titulo (3.8g)

Etapa 5 Sintesis dé- 2-(2-sh|drox:etnl)-5-4(4—bromofemI)-3-({[4*

(metlloxi)femI]metll}om)pentanoato de 1 1 ~—d|metiletilo.

':Una solucion de fluoruro de tetra-n-butilamonio (0.45ml) se adiciono gota a
gota durante 15 minutos a una solucién del compuesto (200mg) obtenido en la
etapa 4, anteriormente, en tetréhidrofuréno (5ml) a 0°C en atmosfera de nitrégehq.-
La mezcla reaccionante se calent a .temper;atura ambiente a la cual la agitacion
se continué durante 2 horas. Los volatiles se evaporaron a presion reducida y al
reéiduo asi obtenido se le hizo reparto entre acetato de etilo y agua. Las fases se
separaron y la capa acuosa se lavo con acetato de etilo. Las capas organicas se

combinaron, se lavé con agua y solucion salina, se secd en sulfato de sodio
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anhidro y se concentré a presién reducida para producir el compuesto titulo

(120mg)

Etapa 6: Sintesis de 5-(4-bromofe'n.iI)-3-({[4-(metioni)feniI]‘metil}oxi)-z-{z-

[(metilsulfonil)oxiletil}pentanoato de 1,1—dimefilo.

Se adiciona cloruro de metanosulfonil (0,63g) en una procion a una solucién

en agitacion del compuesto (2.99g) obtenida de la etapa 5 anteriormente, y

- trietilamina (2,6ml) en diclorometano (50ml) a temperatura ambiente en atmosfera

de nitrogeno y se agito a temperatura ambiente durante 1 hora. A la mezcla cruda

se le hizo reparto entre solucion acuosa saturada de acido citrico y diclorometano.

Las fases se separaron y la capa orgdnica se concentrd a presion reducido para -

producir el compuesto titulo (3.2¢)

Etapa 7: Sintesis de 2-[2-(1,3-dioxo -1,3-dihidro-2H-isoindol-2-il) etil]-5-(4-

bromofenil)-3-({{4-)(metiloxi)feniljmetil}oxi)pentanoato de 1,1-dimetiletilo.

Se adicion6 (_1,259) ftalimida de potasio en una porcién a una solucién en

agitacion del compuesto (3.5g) obtenido en la etapa 6 anteriormente, en

dimetilformamida (25ml) a temperatura ambiente en atmosfera de nitrégeno. La

solucion resultante se calentd a 80°C por cerca de 2 horas y luego se enfri6 a

temperatura ambiente. Los volatiles se e\{rapora'ron a presidn reducida y al residuo

entonces obtenido se le hizo reparto entre diclorometano y agua. Las capas se

separaron y la fase organica se evaporé a sequedad a presion reducida. El

residuo entonces obtenido se purificé por cromatografia en columna utilizando

acetato de etilo al 20% en hexano como eluyente para producir el compuesto titulo

 (2.459)
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Etapa 8: Sintesis de ter-butil 5-(4 -clorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-

2H-isoindpl-_2-_il_)etiI]-3-[(4-metoxibencil)oxi]pentanoato de terbutilo.

A la solucion del compuesto (200mg) obtenido en la etapa 7 anteriormente,
acido (4-clorofenil) borénico (90mg) y carbonato de potasio (133mg) en
dimetilformamida (3ml) se adicion6 a tetrakis (trifenilfosfina) paladio (o) (18,5mg) y
la mezcla reaccionante se agitdé por 6 horas a cerca de 100°C. la mezcla
reaccionante resultante se diluyé con agua y se extrajo con acetato de étilo‘ Se
repard, la capa organica, se lavd con agua y solucion salina, se secd sobre sulfato
de sodio anhidro y se concentré a presién reducida. El residuo asi obtenid‘o‘v se
purificd por cromatografia en columna usando acetato de etilo al 20% en hexano

como eluyente para producir el compuesto titulo (116mg)

Etapa 9: Sintesis de acido 5-(4'-clorodifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-
2H-isoindol-2-il)etil] 3-hidroxipentandico.

A una solucién del compuesto (120mg) obtenido anteriormente de la etapa
8, en diclorometano (5mi) se le adicion6 acido frifluoroacético (2ml), y se agité la

mezcla de reaccion durante 2 horas a temperatura ambiente.

El solvente se evapor6 a presion reducida y el residuo asi obtenido se purifico por

cromatografia preparativa de capa delgada (eluyente: acetato de etilo al 60% en

hexano) para producir el compuesto titulo (68mg)

Masa (m/z): 478.6 (M*+1)

Los siguientes compuestos ilustrativos se prepararon de manera similar:
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Acido  5-(4-ter-Butilbifenil-4-il)-2-[2-(1,3-dioxo-1 ,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 2),

Acido 5-(4"-Butilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 3),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3hidroxi-5-(4'-

trifluorometoxibefinill-4-i)pentandico (Compuesto No.5),

Acido 2-[2-(1,3-Dioxo-1 ,3-dihidro~2H—isoindol-2-iI)etil]~5-(4‘-etoxibifenil-4-iI)-3-

hidroxipentanéico (Compuesto No. 6),

Acido 2-[2-(1,3-Dioxo-1,3-dihid ro-2H-isoindoI-2~il)etil]-5—(4'—formilbifenil-4-il)-3—

hidroxipentandico (Compuesto No. 7),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(2',4',6'-

trimetoxybifenil-4-il)pentandico (Compuesto No. 8),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(4'-propoxibifenil-

. 4-il)pentandico (Compuesto No. 9),

Acido  5-(3',4"-Diflucrobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-iletil]-3-

hidroxipentandico (Compuesto No. 10),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(4'-metoxibifenil-

4-il)pentandico (Compuesto. 23),

Acido  5-(2',3-Dimetilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 24),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-{3-

(trifluorometil)bifenil-4-il)pentandico (Compuesto No. 25),

Acido 2-[2~(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4'-etilbifenil-4-il)-3~

hidroxipentanéico (Compuesto No. 26),
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‘\ Acido 5-(3',5'~Dic|orobifenil—4—il)—2a[2-(1,3—dioxoﬂ1 ,3-—.dihidro—ZH—isoindol—z-il)etil]-3~

\ hidroxipentandico (Compuesto No. 27),

\ Acido 5-[4'-Cloro-3*-(trifluorometil)bifenil-4-il}-2-[2~(1,3-dioxo-1,3-dihidro-2H-

. isoindol-2-il)etil]-3-hidroxipentancico (Compuesto No. 28),
| 3S10

\

5 \ Acido 5-(2",5'-Diﬂuorobifenil—4~il)-2-—[2—(1,3—dioxo-1-,3~dihidro~2H-isoindol—2~il)etil]-3-

\ hidroxipentanoico (Compuesto No. 29),
\

| Acido 2-[2-(1,3-Dioxo~1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[2'-

(trifluorometoxi)bifenil-4-iljpentandico (Compuesto No. 30),

‘Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-[4'-

10 \(metiltio)bifenil~4—il]pentanéico (Compuesto No. 31),

| .
| ,
T\cido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(4"-fluoro-3'-metilbifenil-4-

if)-3-hidroxipentanéico (Compuesto No. 32),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-(3'-

\ .
isopropilbifenil-4-il)pentandico (Compuesto No. 33),

15 Acido  5-3'4"Dimetilbifenil-4-i}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-iljetill-3-

hiProxipentanéico (Compuesto No. 34),

|
.

Adrdo 5-(2',6"-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2 H-isoindol-2-il)etil}-3-

hidroxipentandico (Compuesto No. 35),

Acﬁdo 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(4'-fluorobifenil-4-il)-3~

\
20 hidE{oxipentanéico (Compuesto No. 36),

\
Aci?o 5-(3',5"-Difluorobifenil-4-if)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-ilJetil}-3-

hidroxipentantico (Compuesto No. 37),
‘0

Acir:ﬁo 5-(3'-Cloro-4'-fluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

il)eti!]-3~hidroxi’pentanéico (Compuesto No. 38),
\

|
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Acido 5-(3',4'-Dimetoxibifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 39),

Acido 5-(3'-Clorobifenil-4-il)-2-[2-(1,3~dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxipentandico (Compuesto No. 40),

Acido 2-[2-(1,3-Dioxo-1 ,3~dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-(3"-metilbifenil-4-

ipentandico (Compuesto No. 41),

Acido 5-(2',3-Difluorobifenil-4-il}-2-[2-(1,3-dioxo-1,3-dihid ro-2H-isoindol-2-il)etil]-3-

hidroxipentanéico (Compuesto No. 42),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(2'-fluoro-3'-metoxibifenil-4-

il)-3-hidroxipentanoéico (Compuesto No. 43),

Acido  2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(3'-fluoro-4'-metilbifenil-4-

il)-3-hidroxipentandico (Compuesto No. 44),

Acido  2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5~(4"-hidroxibifenil-

4-il)pentandico (Compuesto No. 50),

Acido 3-Hidroxi-5-(4'-metoxibifenil-4-il)-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-il)etil}pentandico (Compuesto No. 51),

Acido 5-(4'-Clorobifenil-4-~il)-3-hidroxi-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-i)etillpentanodico (Compuesto No. 52),

Acido 5-(4'-Fluorobifenil-4-il)-3-hidroxi-2-[2-(3-metil-2,6-dioxo-3,6-dihidropirimidin-

1(2H)-il)etiljpentandico (Compuesto No. 53),

Acido 5-[4-(5-Cloro-2-tienil)fenil]-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-

hidroxipentandico (Compuesto No. 54),

Acido  4'-[4-Carboxi-6-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)-3-hidroxihexillbifenil-

4-carboxilico (Compuesto No. 55),
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Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-

(metoxicarbonil)bifenil-4-iljpentanéico (Compuesto No. 56),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-

(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 57),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il )etil]-3-hidroxi-5-[4~(6-

metoxipiridin-3-il)fenilJpentandico (Compuesto No. 58),

Acido 3-Hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-il)etil]-5-[4'-

(trifluorometil)bifenil-4-iljpentandico (Compuesto No. 59),

Acido 5-(3',4'-Difluorobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-

iletiljpentanédico (Compuesto No. 60),

Acido 2-[2~(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(3"-fluorobifenil-4-il)-3-

hidroxipentandico (Compuesto No. 61),

Acido 5-[4'-(Benciloxi)-3'-fluorobifenil-4-if}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

i)etil]-3-hidroxipentandico (Compuesto No. 62),

Acido 5-[4'-(Benciloxi)bifenil-4-if}-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-il etil]-3-

_ hidroxipentanéico (Compuesto No. 63),

Acido 3-Hid roxi-5-(4'-metoxibifenil-4-il)-2-[2-(4-oxo0-1 ,2,3—benzotriazin—'3(4H)-

ijetillpentandico (Compuesto No. 64),

Acido 5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2~(4-0x0-1,2,3-benzotriazin-3(4H)-

i)etiljpentandico (Compuesto No. 65),

Acido 2-[2-(1 ,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-(4"-metilbifenil-4-

illpentandico (Compuesto No. 66),

Acido 3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil}-2-]2-(4-0x0-1,2,3-benzotriazin-3(4H)-

~ietillpentandico (Compuesto No.67),
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Acido 3-Hidroxi-5-(4"-metilbifenil-4-il}-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etilJpentandico (Compuesto No. 68),

Acido 5-(4'-Clorobifenil-4-il)-3-hidroxi-2-[2-(5-metil-1,3-dioxo-~1,3-dihidro-2H-

isoindol-2-il)etiljpentanéico (Compuesto No. 69),

Acido 3-Hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-il)etil]-5-[4'-

(trifluorometoxi)bifenil-4-iljpentandico (Compuesto No. 70),

Acido 5-(4'-Fluorobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

il)etiljpentanodico (Compuesto No. 71),

Acido 3-hidroxi-5-(4'-metilbifenil-4-il}-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-

ietiljpentandico (Compuesto No. 72),

Acido 5-(4'-Cianobifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4H)-
il)etiljpentantico (Compuesto No. 73),

Acido 5-(4'-Fluorobifenil-4-il)-3-hidroxi-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etil]pentandico (Compuesto No. 74),

Acido  3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil]-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-

2H-isoindol-2-il)etillpentandico (Compuesto No. 75),

Acido 5-(4'-Etilbifenil-4-il)-3-hidroxi-2-[2-(4-0x0-1,2,3-benzotriazin-3(4 H)-

ietillpentandico (Compuesto No. 76),

Acido 3-Hidroxi-2-[2-(5-metil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-[4'-

(trifluorometil)bifenil-4-ifjpentanéico (Compuesto No. 77),

Acido  2-[2-(5-ter-Butil-1 ;3-dioxo~1 ,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-i)fenil)pentandico (Compuesto No. 97),

Acido 5-{4-[6-(Dimetilamino)piridin-3-illfenil}-2-[2-(1 ,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 98),

w
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- Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4'-

(metilsulfonil)bifenil-4-iljpentanéico (Compuesto No. 99),

Acido 5-[4'-(Aminocarbonil)bifenil-4-il]-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

il)etil}-3-hidroxipentandico (Compuesto No. 100),

Acido 5-[4-(1-Bencil-1 H-pirazol-4-il)fenil}-2-[2-(1,3-dioxo-1,3-dihidro-2 H-isoindol-2-
ihetil]-3-hidroxipentandico (Compuesto No. 101),

Acido 2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2 H-isoindol-2-il)etil]-5-(3',4'-
difluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 105),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-5-(3'-fluoro-4'-metoxibifenil-4-

il)-3-hidroxipentandico (Compuesto No. 110), y

Acido2-[2-(1,3.dioxo-1,3-dihidro-2H-isoindol-2-illetil]-3-hidroxi-5-(4-pirimidin-5-

iffenil)pentandico (Compuesto No 119).

Esquema lIl, Ruta de un procedimiento

Ejemplo_3: Sintesis de_Acido 2-(2-{[(Benciloxi)carbonillaminoletil}-5-bifenil-4-il-3-

hidroxipentanéico (Compuesto No. 11). {-}}@"\/\:«i
W "j

'
e ) ,--.'C.-'*‘{ o

Etapa 1: Sintesis de 2-(2-{[(Benciloxi)carboniljaminc}etil)-5-bifenil-4-il-3-

i

hidroxipentanoato de ter-butilo

A una solucion de 5-bifenil-4-il-3-oxopentanoato de fer-butilo (237 mg) en
tetfeahidrofurano (4 mL) y alcohol terbitilico (4 mL) a 0°C bajo atmésfera inertese
agrego ter-butéxido de potasio (98 mg) y se agité por 20 minutos. Luego a ésta a
0°C se agreg6 yoduro de n-terbutilamonio (27 mg) y aziridina-1-carboxilato de
bencilo (130 mg) y se agité la mezcla de reaccion por 5 minutos. La mezcla de

reaccién resultante se calentd a temperatura ambiente y luego ademas se calentd
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a 70°C por 2 horas. El solvente se evapord a presicf:n reducida y el residuo asi

. obtenido se recibié sobre agua y se extrajo con acetato d etilo. Las capas

organicas combinadas se lavaron con agua y solucion salina, se secd sobre
sulfato de sodio anhidro y se concentrd a presion reducida El residuo obtenido se
puriﬁcb por cromatografia en columna utilizando como eluyente acetato de etilo al

20% en hexano, para producir el compuesto titulo (60mg)

Etapa 2: Sintesis de 2-(2-{[beric'iloxi)carbonil]amiho}_e__til)-s-bifenil-4~il-3

hidroxipentanoato de ter-butilo

Se adiciond borohidruro de sodi_d( 9 mg) a una solucién, en metanol ( 2 mi),

a -10° a -2°C del compuesto (100mg) obtenido anteriormente en la etapa 1, se

agité la mezcla durante 40 minutos a la misma temperatura. El solvente se
evapord a presion reducida y el residuo asi obtenido se estabilizé con una solucién
saturada de cloruro de amonio y se extrajo con acetato de etilo. Las capas
organicas combinadas se lavaron con agua y solucién salina, se secaron sobre
sulfato de sodio anhidro y se concentraron a presion reducida. El residuo asi
obtenido se purifico por cromatografia en columna utilizando metanol al 5% en

diclorometano, como eluyente para producir el compuesto titulo (80mg)

Etapa 3: Sintesis del acido 2-(2-{[(benciloxi) carbonilJamino}etil) -5- bifenil-4-

il-3-hidroxipentanoico

A una solucién del compuesto (40mg) obtenido de la etapa 2, anterior en
dicloro metano (10mg) seco a 0°C se adicion6é acido trifluoroacético (0,5ml) y
anisol (0,05m!) y se agitd durante 4 horas. El solvente y el exceso de reactivos se

évaporaron a presion reducida y el residuo asi obtenido se purificoé por
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cromatografia en columna utilizando acetato de etilo al 60% en hexano para

producir el compuesto titulo (25mg)

Masa (m/z): 448.1 (M*+1)

Esquema lll Procedimiento ruta B.

Ejemplo 4: Sintesis del Acido 5-Bifenil-4-il-2-(2-{[(4-fluorofenil)sulfonillamino}etil}-3-

hidroxipentanoico (Compuesto No, 87) @‘ﬁ\_,\f_ﬁ p

Q0
R pma

LYy I f}.uj 'f\ Al
Etapa 1: Sintesis de Benzoato de 4-{[(benci|oxi)carboni|]aminoa-1?(2-bi?éni|.4.

iletil)-2-ter-butoxicarbonil)butilo.

Se adiciond acido benzoico (48,5mg), 4-dimetilamino piridina (24,3mg) v
trietilamina (0,08ml) a una soluciéon de 2-(2-{[(benciloxi)carbonillamino}etil)-5-
5bifenil-4-il-3-hidroxipentanoato de ter-butilo (200mg) en diclorometano (5ml) a 0°C
y a la mezcla de reaccidn se agitd durante 15 minutos. 1-etil-3-(3'-
dimetilaminopropil)-carboimida (152mg) se afiadieron a la mezcla de reaccion y se
agitd durante toda la noche. La mezcla reaccionante 'su puso en agua destilada y
se extrajo con diclorometano (20ml). La capa organica se lavd con solucién de
bicarbonato de sodio diluida, solucién salina, y se evaporé al vacio. El residuo asi
obtenido, se purificd por cromatografia en columna usando acetato de etilo al 10%

en hexano como eluyente para producir el compuesto titulo (180mg)

Etapa 2: Sintesis de Benzoato de 4-amino-1-(2-bifenil-4-iletil)-2-(ter-

butoxicarbonil)butilo.

Se adicioné paladio al 10% sobre carbon (100mg) a la soluciéon del

compuesto (170 mg), obtenido de la etapa 1 anterior, en acetato de etilo (10ml); la
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mezcla reaccion se agité en atmésfera de hidrégeno (40psi) durante 4 horas

seguido por ﬁlt'r'acié_n a través de celita. El filtrado se concentr6 a presion reducida

para obtener el compuesto titulo (100mg)

Etapa 3: Sintesis de Benzoato de 1-(2-bifenil-d-iletil)-2-(ter-butoxicarbonil)-4-
{[(4-fluorofenil)sulfoniljJamino}butilo.

Se adicionaron 4-fluorobenceno sulfonil cloruro (62mg) y trietilamina a 0°C

a la solucion del compuesto (150mg), obtenido de la etapa 2 anterior, en

diclorometano (5ml) y la mezcla de reaccidn se agité durante 4 horas. La mezcla
de reaccion se diluyo con agua destilada'y se extrajo con diclorometéno (15ml). La
capa organica se lavd con agua, 4cido clorhidrico diluido frio y solucion salina, se
secd sobre sulfato de sodio anhidro y se evépOré a presion reducida.El residuo asi
obtenido se purificé por cromatografia en columna usand_o acetato de etilo al 10%

en hexano, como eluyente para producir el compuesto titulo (100mg)

Etapa 4: Sintesis de 5-bifeniI—4-ii?z-(z-{[(4aﬂuorofenil)sulfonil]amino}etil)As-
hidroxipropanoato de ter-butilo.
A una solucién del compuesto (100mg) obtenido en Ia etapa 3 anterior, en

tetrahidrofurano: metanol: agua (3:1:1,5mL) se le adicioné una solucion acuosa de

hidroxido de litio (18 mg en 1 mL de agua). La mezcla de reaccion resultante se

agitd durante toda la noche. La mezcla de reaccion sé concentrd y el residuo asi
obtenido se diluyd con agua acidificada con_solucién diluida de édido clorhidrico y
se extrajo con acetato de etilo. La capa orgéhic:a se lavd con agua destilada y
solucion salina, se secé sobre sulfato de sodio anhidro y se concentré a presion

-wducida para producir el compuesto titulo (94mg).

Etapa 5: Sintesis de Acido 5-bifenil-4~il-2-(2-{[(4-

fluorofenil)sulfonilJamino}etil)-3-hidroxipentandico.
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A la solucion del compuesto (100mg) obtenido en la etapa 4 anterior, en

~_diclorometano (5ml) se adiciond écido__tr_ifl_ﬂq_roacético'1(0,5ml,) y la mezcla de

reaccion se agitd durante 2 horas. La mezcla de reaccién se concentrd. Al residuo
se le pasé nitrégeno y se secé en alto vacio y se purifico por cromatografia
preparativa . de capa delgada usando metanol al 12% en diclorometano para

producir el compuesto titulo (30mg)

© Masa (miz); 494.1 (M"+23)

Eiemplo 5: Sintesis de Acido 5-Bifenil-4-il-2-(2
hidroxipentan6ico (Compuesto No. 8). {;}@ | i

Etapa 1: Sintesis de benzoato de 1-(2-bifenil-4-iletil)-2-(ter-butoxicarbonil)-4-

[(4a-ﬂuorobenzoil)amino]butiI.o.

A una solucion de benzoato de  4-amino-1-(2-bifenil-4-lletil)-2-(ter-
butoxicarbonil)butil (150mg) obtenido del e’jjemplo 3, etapa 2 en dimetiifofmamida

(2ml) anhidra a 0°C, 1-etil-3{3'-dimetilaminapropil)-carbodi-imida (92mg) y 4cido

4-fluorobenzoico (45mg) y Nemetilmorfolina,,,(0,05-ml') y la mezcla de reaccion se

agito durante toda la noche. La mezcla de reaccion se puso en agua destilada y se
extrajo con acetato de etilo. La capa organica se lavé con agua destilada y

solucion salina y se seco sobre sulfato de -sodio -anhidro evaporando luego a

presion reducida. El residuo asi obtenido se purific por cromatografia en columna

- acetato de etilo al 10% en hexano comc__-%eluyghté bar,a ‘lograr el compuesto titulo

(120mg)

Etapa 2: Sintesis de 5-bifenil-4-il-2-{2[(4-fluorobenzoillaminoetil}-3-

hidroxipropanato de ter-butilo.
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A la solucidon del compuesto (120mg) obtenido de la etapa 1 anterior, en
| tetrahidrofurano: metanol: agua (3:1:1,5ml) se adiciond solucion acuosa de
\ hidroxido de litio (22mg) y la mezcla de reaccién se agité durante la noche. La
mezcla reaccionante se concentrd y el residuo asi obtenido se puso en agua
\ destilada, se acidificd con solucién de acido clorhidrico diluido y se extrajo con

| acetato de etilo. La capa organica de lavo con agua destilada y la solucién salina y

|

se secd sobre sulfato de sodio anhidro. El solvente se evapord a presion reducida

para producir el compuesto titulo (100mg)

Etapa 3: Sintesis de Acido 5-bifenil-4-il-2-{2[(4-fluorobenzoil)amino]etit}-3-
\ hidroxipentanoato de fer-butilo.

Se adicioné acido trifluoroacético a una solucién del compuesto obtenido en
|

la etapa 2 anterior (100mg), en diclorometano '(5ml) y la mezcla de reaccion se
|

‘,‘ 15 agité durante 2 horas. La mezcla de reaccidn, se concentrd. Al residuo se le paso
\ nitrégeno gaseoso, se secd a alto vacio, y se purificd por cromatografia de capa
fina preparativa usando metanol al 12% en diclorometano para producir el
\ compuesto titulo (30mg)
’ \ Masa (m/z): 458.1 (M*+23)
20

Los siguientes analogos ilustrativos se prepararon de manera similar,

Acido 5-Bifenil-4-il-3-hidroxi-2-{2-[(fenilacetil)amino]etil}pentandico

(Compuesto
| No. 45, y

Acido 5-Bifenil-4-il-2-{2-[(4-fluorobenzoil)amino]etil}-3-hidroxipentandico
5 (Compuesto No. 89),
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Elemplo _6: Sintesis de  Acido  5-Bifenil-4-il-2-[2-({[(4-fluorofenil)
aminojcarbonil}amino)etill-3-hidroxipentandico (Compuesto No. 92), @ww 2
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Etapa 1: Sintesis de Benzoato de 1-(2-bifenil-4-iletil)-2-(ter- butoxicarbonil)-4-
({[(4-fluorofenil) amino]carbonil}amino)butilo.

A una solucion benzoato de 4-amino-1-(2-bifenil-4-iletil)-2-(ter-
butoxicarbonil) butil (100mg) obtenido del ejemplo 3, etapa 2 en diclorometano a
0°C se adiciond 4-fluoro-fenil isocianato (29mg) bajo atmoésfera de argdn y la
mezcla de reaccion se agité por 1 hora. La mezcla de reaccion se secd en alto

vacio para producir el compuesto titulo (130mg)

Etapa 2: Sintesis de acido 5-bifenil-4-il-2[2-({[(4-fluorofenil)
amino]carbonil}amino)etil]-3-hidroxipentandéico.
Se adiciond solucion acuosa de hidroxido de litio (22mg en 1 ml) a una

solucién del compuesto (130mg) obtenido de la etapa 1 anterior, en

 tetrahidrofurano: metanol: agua (3:1: 1,5ml) y la mezcla de reaccién se agité a

40°C durante la noche. La mezcla de reaccidn se concentré y el residuo asi
obtenido se puso en agua destilada, se acidificé con solucion diluida de acido
clorhidrico y se extrajo con acetato de etilo. La capa organica se lavé con agua
destilada y solucién salina y se seco sobre sulfato de sodio anhidro. El solvente se

evaporo a presion reducida para producir el compuesto titulo (40mg)

Masa (m/z): 473 (M*+23); 451.1 (M+1)

Esquemas IV, Procedimiento

Eiemplo 7. Sintesis de Acido_5-Bifenil-4-il-3-hidroxi-2-[2-(1-ox0-1,3-dihidro-2H-

isoindol-2-il)etillpentandico (Compuesto No. 91). T S S

3

b
n’/ * “eapd

(TSR TN NN e
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" Etapa 1: Sintesis de 5-bifenil-4-il-2-[2-{1,3-dioxo~1,3-dihidro-2H-isoindol-2- |

iletil}-3-oxopentanoato de ter-butilo.

'El compuesto titulo se prepard siguiendo el procedimiento como se describio en el

ejemplo 1, etapa 2, usando 2-(2-bromoetil)-1H-isoindol-1,3(2H)-diona en lugar de

3-(2-bromoetil}-1,2,3-benzotriazin -4 (3H)-ona

Etapa 2: Sintesis de 5-bifenil-d-il-3-hidroxi-2-[2-(1-hidroxi-3-0xo-1,3-dihidro-

2H-isoindol-2-il)etillpentanoato de ter-butilo.

A la solucion del cdmpuesto (1_65mg) preparado en al etapa 1 anterior, en metanol
anhidro y THF (1:1,8ml).a -20°C se le adicion6 borohidruro de sodio (38mg) v la
mezcla de reaccion de agité a rt pqr'3 horas y luego a 45° durante 1 hora.

La mezcla de reaccién se enfrio.a 0°C y se esathilizé6 con solucion saturada de
cloruro de amonio. Los solventes se evaporaron al vacio y el residuo se puso en

agua y se exirajo con acetato de;_ etilo. Los extractos organicos combinado se

lavaron con agua y solucion salina y se secaron con sulfato de sodio anhidro. El

solvente se evapord a presion reducida para obtener el compuesto titulo- crudo
(165mg) |
Etapa 3: Sintesis de Acido 5-~bifénil-4~il~3-hidroxi-2-[2-(1-oxq-1 ,3-dihidro-2H-

isoindol-2-il)etiljpentanoico.

A la solucion del compuesto (160mg) obtenido de la etapa 2 anterior, en écidb
trifluoroacético (2mi) a temperatura ambiente se le adiciond borohidruro de sodio
(36hg) y se agitd durante 1 hora. Los volétilés se evaporaron a presion reducida y
el residuo se purificé por TLC preparativa usando metanol al 10% - DCM como

fase movil (100mg)

- Masa (m/z): 430.0 (M+1)

El siguiente analogo ilustrativo se preparé de manera similar.
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Acido 5-bifenil-4-il-3-hidroxi-2-[2-(1-ox0-1,3-dihidro-2H-isoindol-2-il)

butillpentandico (Compuesto No. 124),

Ejemplo 8: Separacién de Acido (2R,3R + 28,35)-5-(4"-Clorobifenil-4-il)-2-[2-(1,3-
e

dioxo-1,3~dihidro-2H-isoindol-2-il)etil]-3-hidroxipentansdico (Compuesto No. 80) y

5 Acido (2R3S + 2S,3R)-5-(4-Clorobifenil-4-il}-2-[2~(1,3-dioxo-1,3-dihidro-2H-

isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 81),

El compuesto No. 4 (30mg) se cargd a cromatografia de capa preparativa y

la placa de TLC se corrié usando acetona al 30% en diclorometano como fase

. 10  movil. Las bandas diasteroméricas dese.adas se separaron por corte. El gel de
silicogel de las bandas individuales que contienen los pares de compuestos
individuales se cargé en una colurhna corta y se hizo purificacion cromatografica

por elucidon con metanol al 5% en DCM produciendo en compuestos titulos

correspondientes. Compuesto No. 80: 6mg. Compuesto No. 81: 16mg

15 Los siguientes pares de diasterébmeros ilustrativo se separaron de manera similar.
Acido (2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-if)etil]-5-(4'-
 formilbifenil-4-il)-3-hidroxipentandico (Compuesto No. 13),
Acido (2R3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4 -
formilbifenil-4-il)-3-hidroxipentandico (Compuesto No. 14),
20

Acido (2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

(2',4',6'-trimetoxibifenil-4-il)pentanéico (Compuesto No.15),

Acido (2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-

(2',4',8'-trimetoxibifenil-4-il)pentandico (Compuesto No. 16),

Acido (2R3S + 28,3R)-5-(4-Acetilbifenil-4-il)-2-{2~(1,3-dioxo-1,3-dihidro-2H-

25  isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 17),
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Acido (2R3R + 28,35)-5-(4"-Acetilbifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-
/ isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 18),
| Acido (2R,3S + 28, 3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-
/ (4'-propbxibifenil-4—il)pentanéico (Compuesto No. 19),
/ 5 Acido (2R3R + 28,38)-2-[2~(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-
| (4"-propoxbifenil-4-il)pentandico (Compuesto No. 20),

‘ Acido (2R,3S + 2S,3R)-5-(3',4"-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-

 isoindol-2-if)etil]-3-hidroxipentanéico (Compuesto No. 21),

Acido (2R3R + 28,3S)-5-(3'4"-Difluorobifenil-4-il)-2-[2-(1,3-dioxo-1,3-dihidro-2H-
10 isoindol-2-il)etil]-3-hidroxipentandico (Compuesto No. 22),
Acido (2R,3S + 28S,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-
[4-(8-metoxipiridin-3-il)fenil]pentandico (Compuesto No. 78),
Acido (2R,3R + 28,38)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-
[4~-(6-metoxipiridin-3-il)fenil]pentandico (Compuesto No. 79),
15 Acido (2R3S + 2S,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4"-
# fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 82),
/ Acido (2R3R + 28,35)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(4"-
fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 83),

/ Acido (2R,3S + 28,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-it)etil}-5-

, 20  (4-fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 106),

| Acido (2R,3S + 2S,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

| hidroxi-5-{4'-(trifluorometil)bifenil-4-ifjpentandico (Compuesto No. 107),

Acido (2R,3R + 28,38)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-

(4'-fluorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 108),

|
\
|
|
|
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Acido (2R3R + 28,35)-2-[2(5-ter-Butil-1,3-dioxo-1,3-dlhidro-2H-isoindol-2-l)etil}-3-

hidroxi-5-[4*(trifluorometil)bifenil-4-iflpentansico (Compuesto No. 109),

Acido 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-(3'-fluoro-4"-metoxibifenil-4-

il}-3-hidroxipentanoico (Compuesto No. 110),

‘Acido (2R,3S + 28,3R)-2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-

[4-(6-metilpiridin-3-ilfenil]pentandico (Compuestb No. 111 ),

Acido (2R,3R + 28,38)-2-[2-(1,3-Dioxo-1 ,3~dihidro~2H~isoindol~2~il)étil]~3~hidroxi-5~

[4-(6-metilpiridin-3-il)fenillpentandico (Compuesto No. 112),

Acido (2R,3R + 28,3S)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-iletil}-3-

hidroxi-5-(4'-metilbifenil-4-i)pentansico (Compuesto No. 113),

Acido (2R,38 + 28,3R)-2-[2+(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il etil}-3-

hidroxi-5-(4'-metilbifenil-4-i)pentandico (Compuesto No. 114),

Acido (2R,3R + 28,38)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxi-5-(4'-metoxibifenil-4-il)pentantico (Compuesto No. 115),

Acido (2R,3R + 25,3S)-2-[2-(5-ter-Butii-1,3-dioxo-1,3-dihidro-2H-isoindol-2-l)etil}-5-

(4'-clorobifenil-4-il)-3-hidroxipentandico (Compuesto No.116),

Acido (2R,38 + 25,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-5-

(4'-clorobifenil-4-il)-3-hidroxipentandico (Compuesto No. 117),

Acido (2R,38 + 28,3R)-2-[2-(5-ter-Butil-1,3-dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-

hidroxi-5-(4'-metoxibifenil-4-il)pentanéico (Compuesto No. 118),

Acido (2R,38)-5-Bifenil-4-il-3-hidroxi-2-[2-(1H-indol-3-il)etiflpentantico (Compuesto
No. 122),

| Acido (2R,3R)-5-Bifenil-4-il-3-hidroxi-2-[2-(1H-indol-3-il)etil|pentandico (Compuesto

No. 123).
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Se llevd a cabo analisis/separacion por HPLC quiral, por ejemplo, utilizando
el sistema Waters HPLC LC Module | Plus con detector UV 486 utilizando una
columna Chiracel OJ-H(250* 4.6), fase movil 60:40 de TFA al 0.1% en

hexano:etanol; tasa de flujo 0.7 mL/min, tiempo de corrida 60 minutos.

Los siguientes diasteromeros Unicos ilustrativos se separaron utilizando

condiciones HPLC quiral,

Acido (2R,38)-5-(4-Clorobifenil-4-i)-2-[2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-

iletil]-3-hidroxipentanoico (Compuesto No.125),

Acido (28,3R)—5—(4'—Clorobifeni|—4-il)-2-[2-('i ,3~dioxo-1,3-dihidro-2H-isoindol-2-
ietil]-3-hidroxipentansico (Compuesto No.126),

Acido (2R,3R)-5-(4'-Clorobifenil-4-il)-2-[2-(1,3-dioxo-~1,3-dihidro-2H-isoindol-2-
ietil]-3-hidroxipentandico (Compuesto No.127),

Acido (2S,38)-5-(4'-Clorobifenil-4-il}-2-{2-(1,3-dioxo-1,3-dihidro-2H-isoindol-2-
iletil}-3-hidroxipentandico (Compuesto No.128), -

Acido (2R,38) -2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-{4-(6-

metoxipiridin-3-il)fenillpentandico (Compuesto No. 129),

Acido (2S,3R)- 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-{4-(6-

metoxipiridin-3-il fenillpentandico (Compuesto No. 130),

Acido (2R,3R)- 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil]-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)feniljpentandico (Compuesto No. 131),

Acido (28,38)- 2-[2-(1,3-Dioxo-1,3-dihidro-2H-isoindol-2-il)etil}-3-hidroxi-5-[4-(6-

metoxipiridin-3-il)fenillpentandico (Compuesto No. 132),
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3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil}-2-[2-(4-0x0-1,2,3-

benzdtriazin-s(ttl-l)-il)etil]pentanéico (Compuesto No.133),

Acidc/ (2S,3R)- 3-Hidroxi-5-[4~(8-metoxipiridin-3-il)fenil}-2-[2-(4-ox0-1,2,3~

i
|
I

benzotriazin-3(4H)-il)etillpentandico (Compuests'No.134),
Acid,b (2R,3R)~ 3-Hidroxi-5-[4-(6-metoxipiridin-3-il ffenil}-2-[2-(4-oxo0-1,2,3-
ben/zotriazin-a(ttH)-il)etil]pentanéico (Compuesto No.135), y
Acillo (28,38)-
’ ' ‘
benzotriazin-3(4H)-ietillpentandico (Compuesto No.136).

|

|
Anilisis para Metalo Proteinasas de la Matriz (MMPs)
’

|
10 / Se prepararon estandares NCEs (stock 10 mM) en DMSO al 100 % y se
h;“‘éieron diluciones subsiguientes en 50% DMSO - 50 %-TCNB (Tris 50mM, CaCl,

3-Hidroxi-5-[4-(6-metoxipiridin-3-il)fenil}-2-[2-(4-0x0-1,2,3-

1me,150 mM de NaCl, 0.05% Brij-35, pH 7.5). A pozos de 96 placas de pozo se
JQregarompL‘del compuesto y 88 pl. de TCNB para alcanzar la concentracion

|
ﬁnal deseada de NCE (la concentracién final de DMSO no debe exceder el 0.5%).

15 ﬁ\ cada pozo se agregd 1 pL de MMPs recombinates activadas (20-100 ng/100 pL.

;‘de mezcla de reaccion) excepto al “pozo negativo® (las enzimas MMP-1,8 & 14

/ requieren activacion previa. Para éstas, las enzimas suministradas se incubaron

|
/ bien sea con APMA, concentracién final 1mM, por un periodo de 1 hora a 37 °C).

/ Se incubd a temperatura ambiente por 4-5 minutos. La reaccién se inicio con 10

’

! uL de sustrato 100 uM (ES001: las alicuotas eran recientemente diluidas en

20

/' TCNB; stock 2mM) y se monitored el aumento en la fluorescencia a la Iongitud: de

(J' onda de excitacion 320 nm seguido de la emisidn a 405 nm por 25-30 ciclos. Se

A/ calculd el aumento en fluoresencia (RFU) para los pozos esténdar positivos,

(f negativos y NCE. Se calculd el porcentaje de inhibicion por comparacion con los
controles y se determino el valor ICs utilizando el softwarw Graph-prism.

|
80
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Los activados para MM9 dieron valores ICsy de cerca de 10 micromolar a
ca de 2 nM,o de cerca de 1 micromolar a cerca de 2 nM, o de cerca de 650 nM
erca de 2 nM, o de cerca de 300 nM a cerca de 2 nM, o de cerca de 100 nM a
ca de 2 nM, o de cerca de 50 nM a cerca de 2 nM, o de cerca de 30 nM a cerca
2 nM, o de cerca de 20 nM a cerca de 2nM, o de cerca de 15 nM a cerca de 2

, comparados con cerca de 1.5 nM para marimasat.

Los activados para MM12 dieron valores [Csq de cerca de 10 micromolar a

cerca de 0.4 nM,o de cerca de 1 micromolar a cerca de 0.4 nM, o de cerca de 300

nM
cer

cer

a cerca de 0.4 nM, o de cerca de 100 nM a 0.4 nM, o de cerca de 50 nM a
ca de 0.4 nM, o de cerca de 30 nM a cerca de 0.4 nM, o de cerca de 20 nM a

ca de 0.4 nM, o de cerca de 15 nM a cerca de 0.4 nM, o de cerca de 7 nM a

cerca de 0.4 nM comparados con cerca de 0.9 nM para marimasat.
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