| NHI Bl TORS OF CYTOSOLI C PHOSPHOLI PASE A2 FIELD OF THE
| NVENTI ON 5 The present invention relates to chem ca
inhibitors of the activity of various phospholipase
enzymes, particularly cytosolic phospholipase A2
enzymes (cPLA2), nore particularly including

i nhi bitors of cytosolic phospholipase A2 al pha enzynes
(cPLA2a). BACKGROUND OF THE | NVENTI ON 10 Leukotri enes
and prostagl andins are inportant nedi ators of

i nf | ammat i OYHIBESERS OREYIRPHC EHASPHRHFESE S  he

devel opnent of an inflammtory response in a different
way. Leukotrienes recruit inflammatory cells such as
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ravasation of these cells and stinulate rel ease of
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(1987)]. Pr ost agl and| ns enhance i nfl armatl on by
BA@(K@@mN[gobfrggquENm@Nand therefore infiltration of

| euk tes to inf ites,. ndi.n
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daragé atpeatisiuas Lanietienesiugisd Hiayora dafiehhydolenicalacelel By the

15 I&E&selﬁﬁlbliyo&p@ﬁen@(b% a@(ﬂﬁha@@ﬁsge e@g YBESamudisah bt QNG ience,

he substra stinct S’Hiﬁe d
SO0 (1830 RipeteBadies Shgers B et hatAgee Hhed v an
tAsrafokd elfitnation at letkocydes ¢d inflamédsites nProstadlersiinstalgy rptestijte dhe

RiYeeR B! tgys, is 25 released fromthe sn-2
o BRI A5
20 IF?é.té\&i syitesikédeve d.. tSinith e Pioetsent]., t258:315-324e¢1P89}] fram grashidgnic
Mgsd%?egﬁss%m% rbﬁégﬁar@ﬁg'aﬁ; ?l’bd@e@?r)ﬂﬂtzngﬁid%mc acid by the

d
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chol I/ﬂgchﬂoﬁig %Cl}gﬂ \meﬁig ng(L Iﬂf%r thésl,gnttﬂl tihdp lrﬁlgﬁmﬁﬁrylpa:tmvays is

posi t'1 on, uced is
25  felpasell &om e P @9%*1'001‘ °pr‘§ fapg P&e‘iﬂh@'ﬂqsnay PF%F@P%!'Pase Az
érkk?r‘h@@(ﬁé%‘ inaftél FfL@@ AAFactian cdthigred e PEA] is beldvext oreppdsent the

{Tma ttilplg erOCGSS éﬁﬁuﬁ HledBkr blosy)ﬁ‘fhﬁgjf udPF; 6t ﬂo?f?mlted to

1hb|prqdu1:tloh|of lnﬂamma’conyg:gq_s@iandms and leukotrienes. When the phosphohpld
substrate of PLA; is of the phosphotidyl choline class with an ether linkage in the sn-1

30 position, the lysophospholipid produced is the immediate precursor of platelet activatihg
factor (hereafter called PAF), another potent mediator of inflammation [S. 1. Wasserman,
Hospital Practice, 15:49-58 (1988)].
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anti-inflammatory therapi es have focused on preventing
production of either prostaglandins or |eukotrienes
fromthese distinct pathways, but not on all of them
For exanple, ibuprofen, aspirin, and indonethacin are
all NSAIDs which inhibit the production of

pr ost

o2 g e 0 Sl s e
PrasfreeNdIng 08 Lukptisnes fram Hhegs HISE“‘%E?tHWWﬁ 'Plﬁémb?'h%'Wf them. For
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Rhh Ghis actMA iR@ateiular RIS, ItSvould be impossible for the non-pancreatic
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30 evidence that PLA2 is regulated by protein. Kkinase
Cand G proteins [R Burch and J. Axelrod, Proc.

Natl. Acad. Sci. U S. A, 84:6374-6378 (1989)] which
are cytosolic proteins which nust act on -
intracellular proteins. It would be inpossible for the
non-pancreatic -2 PLA2 to function in the cytosol,
since the high reduction potential would reduce the

@Lﬁgltdc fLﬂ@thHQHdﬁe @}%’sol @ﬁ\gé Ityeah ﬁh ygb%ctﬁ)ﬂzmtlaﬁvw elaﬁc fhe

ent | e nurine nacropha
Idi'sl"ﬂgde b%%?’éﬁ'ﬁ?@&atﬁm@@ﬂ‘w A specific activi ty of 2
pnol sAmnnfingg PLAL dias ttesih itlentificad e itHeg muﬁné:@ﬁuﬂ:l'dph@gﬂ.s celv\/&iﬁe
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| ecul e. However

t‘?S’r‘Hﬁté’é?re‘P’?%/ reppetge to pe agsocketed | Wi 186 ARPIOXBIBENEKD molecule
Biooptiyr sthis Aedtiein wadad pdrified (bgr%n{o%&%ﬁ) ][SeeTbeC NeER &BE BRchem.

58, 0 3 OENLERL 5 b 4 S35 i b o

' ;S?fe@m?dreifﬁhfa@émm@*mQertalqmrttv thedunghonof theosphelinase enzymes,

ﬁﬁ:@ﬁ@iylmphosphol i pase A2 al pha (hereinafter

R AL SRR 2 v
|'4'P€‘bfreﬁo?fait slgnec egas; 1. By PF*efhélseﬁ’@QZ,aEG |ahdfi|354y67§etwh|ch are
firebigaratelitRred By rferéHce LE @ Sy I&tf&m $hé §nz@ﬁe of these patents is an

[ Lul ar  PLA2 romits natural
S S N N S RO S WA
frurifiedifems whish functidnk intrardliylatyotoprestioe eraaliidarivi abirhin cespongd to
lifMamA&RA gifhuli.0 15 i nflammatory stinuli. Bioactive
nmet ab Iltes of a dom c acid, the eicosanoids, are
r ecoghiP3dYe Jetaboy P{t YANIGPRI ACl: Bieseiensanidyy areetecognized as
sm@qmm megduldterh iob plateles sighalitd e Inbibitars ah thedeiqpatriatbyatifveayge.g.,
8P 'r@&ucéqgé‘?cﬁmﬁttbﬁ dr AhrBmbd@Re Q% (fﬂzp@ﬁﬁl%n%d%tent platelet

% e and potent ? agoni s

gnist Teﬁg""?gn'"o%eﬁfeé?g" Shrigelep| %F‘Q”e{h'?rﬂhir'étf%ﬁ“mt NG rAseMEn
fetimicahbenefit,in eeddcimy roerédity 200 nadrtality.cal benefit in reducing
m)r b' ﬁl'afe)étsaﬁiéi' J@Hntré\lrblé ¥r selratoRI sl ﬂ?{)(.@ﬁse@ lﬁaﬁﬁlﬁgﬁkroh‘%ﬁs

ver al ‘biol ogi ca I‘OCGSSGS I nc 0SI s

[l%?eee & Jpeksgmands eV %'Waﬁ}ﬁefsﬂﬂa@rﬁs‘d@wa rug Qiscowegy Vol. 2,

" Renb, Ousber2008) cnsahetrencyEVoTopo[ZNatuae—H&;ew@cmmberscaﬁ%’vm 2,

QS l28 %Qy fq?@] EA‘JCO{%&@;} lrec\?magf’f%)rrtg r@g%lg? ag)é l{(g char?cterlze

Di scovery
Plstait rec o nd S48 BRENA M ALAGBOB FarPEF re%enzwoge!s have
[beert eé\etopeda teaiablesthastidp bigméntlalghaa;bdnm&y M. thlofbosis. * [See B.

devké\;fa héé@da'aJ nfll’\ osi‘é’%%c{ QS ; u%tag@%e 7$zt5hﬁ¥;§gogg)en

t her a}paibiqre <f | CrYtOFPHCoh"!S’@B'?Oé’,PaSE 'f\zSé@ piscloggd eiowdi$dt Patent No.
®|797,708, whith GTaBictated WErdiiRBy R MG B its Bhtirdty 25- 1736

(2005pslow that several phospholipase enzymes have been identified, it would be
desirable to identify chemical inhibitors of the action of specific phospholipase enzymes,
which inhibitors could be used to treat inflammatory conditions, particularly where

inhibition of praduction of prostaglandins, leukotrienes and PAF are all desired results.
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Inhi bitors of cytosolic phospholipase A2 are discl osed
in US. Patent No. 6,797,708, which is incorporated
herein by reference in its entirety. 30 Now that
several phosphol i pase enzynes have been identified, it
woul d be desirable to identify chem cal inhibitors of
the action of specific phospholipase enzynes, which
inhibitors could be used to treat inflamatory

ﬁ%péj}eHaﬁ\Q%’n F@[nttﬁé%’r{ t%r Ly g@ﬁ%a“ﬁ n bER LA |9Pan%%or¥>3\%ents for

groduc lon O rosta eukotrlenes an
pqap@@gweyaaw@gqgs{qulsease@taﬁﬁere remains a need in the
art for an identification of such anti-inflammatory

SOPRRY BB £, Ve o 571 n s

enmbod? pasvR enbadimentspipe ivensian piowidesckogpewifs dayiosthe orimlp I:

the Formula I: (CH2)n3 X2 (CH2yF\COOH CI Re R N
(CH2)ni NR6 7 O (CHRs$)HN2 R «@ A-(0H,) d-Scdorr  2;
10 n2 ig , /n3is 1 or 2; Is 0, 1 or 2, X2is

each R5 is independently H or
_ or C, asalkyl R7 is selected
from the group” CoRsi sti (@H)ef~ benzyIB' CH3, CF3,

) .SCE;

OCF3, Cl1.3 _hal ogen, 7 QO Cl. 1),
CO(OCL. 3 al e-5-ytf, hoHngJZ' . 3,5-
di met hyl i sg i ophene- 3-vyi, -4-yl,
pyri di ne- 3- Q__and phenyl optigpally

substituted by fromone to three i ndepentient | y
sel ected Rao groups; 20 R8 I's selected fromthe group
whérsinsting of H OH NO2, CF3, OCF3, Cl.3 al koxy,
hal o en, 4 QEKCJ.B al kyl), CQ(OC1. 3 al kyl),
qui nol'i'ne-52yl, quinoline-8-yl, 3,5-
nzis 1or2;

nsis 1 or2;

nsis 0,1 or2;

X?is abond, O, -CHx- or SO;;

each Rs is independently H or C13 alkyl

Re is H or Cy.¢ alkyl;

Ry is selected from the group consisting of OH, benzyloxy, CHs, CF3, OCF3, C1.3
alkoxy, halogen, COH, CO(C;.3 alkyl), CO(OC..5 alkyl), quinoline-5-yl, quinoline-8-yl, 3,5~
dimethylisoxazol-4-yl, thiophene-3-yl, pyridin-4-yl, pyridine-3-yl, -CH»-Q, and phenyl
optionally substituted by from one to three independently selected Rs, groups; '

Rs is selected from the group consisting of H, OH, NO,, CF3, OCF3, Cy.5 alkoxy,
halogen, CO(Cis alkyl), CO(OCis; alkyl), quinolihe—5-yl, quinoline-8-yl, 3,5-
dimethylisoxazol-4-yl, thiophene-3-yl, -CH,-Q, and phenyl substituted by from one to
three independently éelected R3o groups;

—N 0 or ——N N—Ry

Q is OH, dialkylamino, \————/
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di et hyl i soxazol -4-yl, thiophene-3-yl, -CH2-Q and
phenyl substituted by fromone to three independently
selected R30 groups; -N\ 0 or -NNR20 Qis OH,

di al kylamno, Vv -4 R20 is selected fromthe group
consisting of H Cl1_3 alkyl and CO(C1_3 al kyl); and
R30 is selected fromthe group consisting of

di al kyl am no, CN and OCF3; pr ovi ded that: a) V\,hen
each

cannot® 'Béaﬁﬂ?doﬁ“ﬁ@e g%’uBfOWi'}? dé!i’cﬂ “@yf %‘“dlgo(ﬁ@ ‘?"%")H‘“d
n5 i RaOis seloctedsiran the groOpiRensistimachf BBIkyismirp, G emt BTF5;
srondRiithde CH3i c) when each R5 is H and R6 is H, then

R7 an R8 ¢ e fluorjne; vvhen each R5 i s
H “ﬁ'ewa@ﬂ% Ségoésésg s e AN 'sh'd RBRESARRPe SBIPTeh
chl orbD nehenldgicke Rs whierReaaelhnd3B 0, ¥° 18,0 B6-GHs-, knd K2 isi 13, then R,
SRfotB8 dre; NO2, then R7 cannot be fI uori ne; and f)
when each' R5 is H Re is IS -and R8 is H,

t hen SRINERRAGRsti 1and 6p Isﬁ'é fhea .Rv erd %mqgot bpt be Jrreine;

pr ef &) r eokneedsd s bt 8y isclongauXfds Cathen R canddRdcdnaatiboth be

&nﬁm ornmula I|1: (CH2)ne COON C R6 F3C N/ OX
(CH2)nt-N'~ e S \( CHRszanQR6 151 1 wherein: Xis a
bond e()_)rwhgn each Rsis H, Rg is is O, and R is NO,, then R; cannot be fluorine;

and

f) when each Rsis H, Rg is H, X2 is SO,, and R; is H, then Ry cannot be fluorine
or chlorine. - '

in some preferred embodiments, compounds are provided having the Formula il:

(CHz)ne——@—-COOH

Cl

Rg

wherein:
XisabondorQ;
nsis 1 or2;
nyis 1or2;
ngis 1or2;
Rs is H or CHg;
Rg is H or C,¢ alkyl; and
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niis 1or 2, 20n2is 1or 2, n6is1or 2, Ris H
or CH3i R6is Hor C1 6 alkyl; and -5 R8 is sel ected
fromthe group consisting of H OH, NO2, CF3, OCF3,
OCH3, hal ogen, COCH3, COOCH3, di nethyl ami no,

di ethyl am no and CN. The present invention also

provi des nethods of treating inflammtion caused or
pot enti ated by prostagl andi ns, | eukotri enes,

| f act h t hod
P oy TG et ther Sk barsiaeapt TR O NRecea ep@f”io@c‘?aa,
;blhlﬁgﬁrm@@@'ﬁa é@@%sa@metiwlabine, diatylantinagnd&CNconpound  of
the i meeméeranmv@ﬁ.o@alw %ﬂ@é‘s%éth&?lc}f edifiG %mgmgﬁ‘on G or

ther sent i nvention . rovi
BhR o Moy BTG, 14N b, CEalatst Spion fpetpiod Bynamma,
rbha)-t:tagd eonchrining abiminlstring ®e mamatal jol rebe treteofi @ tphaddac&utically

fR&oRble dnbufit mpounégf o %vﬁ%ﬂ og 5?@%Lc§éu{"&lly acceptable

adm ni stering I'n need the
SALMREER Ut | caI I y accept abl e anount of a conpound of
t he i Theeptesem, im@ntian pitasrnprodiddsi gathbys af ae@inghbed coa@lell or

thFehl?ang byTﬁ}Sstgélﬁﬁiﬁgt Ieh%\'r%n& %F ipﬁaféreﬁ g&!yawnqxct&eﬁ\ a mammal,

diesmethed C?Wfﬁ'nﬁaﬁwrste"m tom Beval ghesd dgrass gipbarmateutically
sigteptabieBansduehiofea cdipodh® BBtRE inventbh S6 &l pharmubtRticii aédaptable
dLpRasE; or disorder is selected fromthe group
consisting of asthma, stroke, atherosclerosis,
mul t i e Peseripention fusthe; providess mathedsa ok treating tdrr prevepting a
diiseaged e Sisortiérei na tmaennehl, Se ﬂ'@ﬁéﬁtmgp @fd)bfelaémm of ¥@hstiorhy Slidhh
e 0 Lroke ral nerv stem
B SRl Mefdt e BAGBA%y 58U A5K9 YR ST
G&PFEFQEQ rbasihma, rﬂjrom @fﬂ?emsalam's mnﬁlmlamiamoslanPamumd digease,

Reth@i tdisatdeeb, hiéuﬂéﬁbséh&%éwd;bmﬁal naﬁousrﬁyh@ma @ ré‘samnsg?ﬂom
Q rolpot entiated b kotrien
Se

bR s R 5 SR 1 EF nriostenBh e e
|dﬁmagarm¢wmg frqnh ¢ravrpa, Holdmowtipn ¢avisedyor paferitiafed thi rrastpgtandiss,

RRRRHatiocAs& ot ;tb@érﬁaéd 8 mtaﬁg@ﬁs euanazrf ahd Ynarcsihall&d or
ey waefd BRI pALAY TP e THRaY, ermRrsing
iadministdriog tad s@mMprabini nged theeoha dearfneceuticadp béaeptable amount of a

%ﬁu&womemé\ﬂm P b pharmadduti&dity aécebtasneamﬁéréofl n a

eve rogr essi on ons of
t hr On,ttbes?rgse%{ mvenﬂon rglgo rovci) s methods for treat?r/xg or preventing venous or

arterial thrombosis in @ mammal, or preventing progression of symptoms of thrombosis,
the method comprising administering to a mammal in need thereof a pharmaceutically
acceptable amount of a compound of the invention, or a pharmaceutically acceptable
salt thereof. In some embodiments, the thrombosis is athérothr_ombosis.

The present invention also provides pharmaceutical compositions comprising ‘a
compound of the invention, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

Alsc provided in accordance with the present invention are pharmaceutically
acceptable salts, and prodrugs, of the compounds disclosed herein.
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the nethod conprising adm nistering to a manmal in
need thereof a pharnmaceutically acceptable anmount of
a compound of the invention, or a pharnaceutically
acceptable salt thereof. In sonme enbodi nents, the
thronbosis is atherothronbosis. The present invention
al so provi des pharmaceutical conpositions conprising a
30 conpound of the invention, or a pharnmaceutically
acceptable salt thereof, and a pharmaceutically
acceptable carrier. Al so provided in accordance with
BRIEFIDESORIPTION OEMHEODRAWRIGEhar maceutical ly acceptabl e

nor o 0§ SRR Bl OB R Py g o

YR SAmPeURds PHEXAMPIES 14 AR 7. ef gefewrings| kyttes éﬁte'ﬁbfgn@eaﬁnaiﬁer
(HFAhmnan bl ood by the conpounds of Exanples 14 and

Aﬁ%geagﬁmsgﬁedmgyo L0 BB ARl rebutGt LONaARA ¥ZSkon By
ﬁ&WF‘éQHﬂ‘é% olEraPISY Hr aWHIGS Poatmebih apye rmBosla mounds
of BExagupd 88holA tirgdublion dfBerdmititbmbBARE BOkvelCH s subjected to

et RulceS 2R BB oo b BRe e S ¢

chl oride induced thronbosis by the conmpounds of
BEANRER DESERFTIONOF THE lﬁEéWleD DESCRI PTI ON OF THE

| NVENTI ON | n_ sone, e nts,..the inv tlo vi des
onpdBATRe R 0 BPHIGH Brohises Sormyies e @ﬁ% ‘fa'
COONAd AR N(CH)n,-N/OS
wherein: n, is 1 of BH)ur12 K54

Ci
(CHa)ns N’ES 0 Re
O O & NeHRo):
_ Rg
|
wherein:
n,is1or2;
npis 1 or2;
Nz is 1or 2;
Ns is 0, 1or2;

X?is a bond, O, -CH,- or SO;;

each Rj is independentiy H or C4.; alkyl;

Reg is H or Cy.5 alkyl;

Ry is selected from the group consisting of OH, benzyloxy, CHj, CF3, OCF3, Cs.s
alkoxy, halogen, COH, CO(C,.5 alkyl), CO(OC1.5 alkyl), quinoline-5-yl, quinoline-8-yl, 3,5-
dimethylisoxazol-4-yl, thiophene-3-yl, pyridin-4-yl, pyridine-3-yl, -CH,-Q, and phenyl
optionally substituted by from one to three independently selected Ry, groups;
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n3is 1or 2; n5is 0, 1 or 2; 20 X2.is a bond, O,
-CH2- or S02; each R5 is independently Hor Cl1.3
alkyl; Rs is Hor C .6 alkyl; R7 is selected fromthe
group consisting of OH benzyl oxy, CH3, CF3, OCF3,

C, .3 al koxy, halogen, COH, CO(C, .3 alkyl), COCCl.3
al kyl), quinoline-5-yl, quinoline-8-yl, 3,5 25

di net hyl i soxazol - 4-yl , thlophene 3-yl, pyridin-4-yl,

DY il e S0P B, BB OB D 1oy

laddgent eGOR3D @ikpilpsGO(OT1-Reaky), s @libelined-yl,r aquinolire-aylo udhs-
&H@Fﬁﬂllﬁbiﬁg @Sfl Hop@ﬂe 3’?2 HC63 an%@hyl g.jrbsatu@h I’i)‘}xfyom one to

e
e P
di net hyl i soxazol -4-yl, ophene 3-yl/ Q and
phenyl substltuted_bw fronkpnexto__I ree |Nmkﬁ§;Fently

sel ecte ups; AN O -N NR2
al kyl i %Hgg&ﬁg@mPs sel €c ed fron1the group consi sting

of H,Ra63% slectbkipdm thedraGOC@EisBngdfitly ) allmhand G014 dkyl) and
Sel egégg sbieQsa & trerg%a c&%&ﬁﬁgssfldmyefn rdi &l kyd @mr CN
provided that: a) when each R5 is H, R6 i's
H“WH%*TQ 0, and Re is H then R7 cannot be chl orine;
10 b)a) wrren eectciRs i$8, Rds Hl, nsR60, iagd Ry is b thes R cank@t heshBringy;
CH2-, m&%h'Rs ifh RIEW RV is & 3PROb becmng% d R), isM1SHen R
each &5 is H, aﬁl Re 1s H 5ltshen R7 gnd naﬁ%ét bot h ’
BRONPY Redrisne; d) when each R5 is H, R6 is H, and X2 is
0, t hgrwier eastoRFAe HeamdiRats Hidtien Ry@nd Ratanbtrbeth keSluednenhen
each 5wh§ FgchFi% lbq-l 'I_-'\ts ISXﬁ m Q ls%]d(h R §nd @canﬁw&e&tﬁe
canno ? orine; ' and f) when eac S , Re is
Fhlorjee; |s SCQ and Re is H, then R7 cannot be fl uorine
or chd)oxnigneach Rs is BINR; ie AR s DRaidR, iR O}, $heG2 carinot sofiverine;
further enbodinents, n3is 1. In 20 sonme further
odinents, n, is 1. In ;tlll further enbodi nents, n2
is 1.f) when each Rsis H, Rgis H, X is SO,, and Rp is H, then R; cannot be fluorine
or chlorine.
In some embodiments, X% is CH,. In some further embodiments, ns is 1. In
some further embodiments, ny is 1. In still further embodiments, n; is 1.

In some embodiments, ns is 1; ny is 1; and ny is 1. In some such embodlments

o Re is H. In some such embodiments, ns is 1; ny is 1; nz is 1; Rg is H; Ry is selected from

25

30

-the group consisting of CH; CF;, OCFs; halogen, COOCH; COH, CH,0H,

diethylaminémethyl, quinoline-5-yl, quinoline-8-yl, 3,5-dimethylisoxazol-4-yl, thiophene-
3-yl, pyridin4-yl, pyridine-3-yl, phenyl, 4-dimethylamino-phen-1-yl, 2-trifluoromethoxy-
phen-1-yl, 2-cyano-phen-1-yl, morpholine-1-yl-methyl, piperazine-1-y! methyl, 4-acetyl-
piperazine-1-yl methyl, and 4-methyl-piperazine-1-yl methyl; and R, is selected from the
group consisting of H, halogen, CFa and NO. In some such embodiments, Rs is H. In
some further embodiments, Rs is CHa.

In some embodiments of the compounds of Formula 1, X?is O. In some such

embodiments, n3 is 1. In some such embadiments, n; is 1. In some such embodiments,
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In some enbodinents, n3is 1; n, is 1; and n2 is 1. fn
sonme such enbodi nents, R6 is H In sone such
enbodinents, n3is 1; n, is 1l n2is 1l RBis H R7 is

selected from the group consisting of CH3, CF3, OCF3,

hal ogen, COOCH3, COH, CH2COH, dlethylan1nonethyl

gui nol i ne-5-yl, quinoline- 8- yI

3, 5-di et hyl i soxazol - 4- yI thlophene 25 3-yl,

Eyrldln 4-yl @ ridine- Yl’ phenyl ,

2 131 S R SHPA x*ﬁﬁérﬁeis'gh In spme spgh %"&06\?@0}509@3;&1 nyis 1; and
phien:- In gtme Ricl pabatimdms) nlis it n, iy mieol;iRads BB is %édtéd from

| I [
R Rﬁ&@% é';l‘%w bJﬁE{/ oH glgaiogﬁﬁ yél—i aﬁ’&|d a@d&% lan%eclg?d from
%l%@éﬂnﬁwwt Heha qgﬁmmd &6hs |lrs§qm¢gsueh embowaerégeﬂa is H;F:m
adtke fifter ehibodimBRts, RLGH CENTDIA BB RictarreR2mibSditients, R, iSORE and
H%qrreMdemMS R5 is CH3. 30 In some enbodi nents
of "t he conpounds of- Fornula I, X2 is 0. In sone-such
enbodn feRE §Mbeiments, X’ is|§02s dheomea uph embesimenthinsis 2niln peme

furthérsusioembstitdnts ﬁpusdl IRBME furtheBsubR em50d1mer|t§1tn$ RNE n some
I ment s

BRR Sl Sonigas. Ropd't I BomR oS HEOS s A OB GPRe et e

pmbadiments, insis 1; nri 1iand by is RG In e enRpdimenis oX’de 804 nf isomm is

ahg iH: QYR I-‘F(N?%i &L 4 RYfs enzyl oxy, OH, hal ogen,

CH3
seI cted, from. the grqyp consistin
o o R R, R T Tore B M e B G St s
iegchHRs is H; @ds!brmdfﬁulatmedepemdeoﬂu seiEgted fro3he gro@HBansiksiing of H,
$OHE,, BEE] O g&incﬁl@&@! Jﬁﬁﬂﬁlﬁollngg yl ?ro@ﬁ@d tha el an@& la® rdt both
sonme enb ments, X2 is n sone such

odiments, n5is 2. In sone further such
embodinyent prefan8d ermbddiménts, sonmuhds dréproviderthaving the Formula Il:

enbodi nents, n, is 1. Fty t her such
enbodi nents, n2 is 1. ; odi nents, R6 is H In
sonme further such ot n, is 1;

and naid [ X2 is S2; n3 is 1;

> S 6 is H R7 is CF3; and R8 is H 1In
Fs~1; n2 ig 1 or 2F$n§ is 1, nb
‘ 2. each R5\and eéchoRﬁ is Hx.and R7 and
Re are indepéndently sel e@t"éxﬂ'“fwr{{the group

consisting of H F QU|noI|' and
qui nol i ne- 8-y 23T e Ot h
15 H. In sope conpoupdsfar e
provi ded- ha (C}t)ns =0 COON Cl \
R6 F3C 8
I

wherein: _

X is a bond or O;

nyis1or2;

nyis 1 or2;

ng is 1 or 2;

Rs is H or CHs;
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N (CH2)nl -N (CHR5)n2 Re | | wherein: 20 Xis a bond
or O nlis lor 2 n2is 1lor 2; n6islor 2 R5is
Hor CH3; -9 R6is Hor Cl1.6 alkyl; and R8 is sel ected
fromthe group consisting of H OH N&, CF3, OCF3,
OCH3, hal ogen, COCH3, COOCH3, di nethyl am no,
di ethylam no and ON. In sone enbodi nents, n, is 1. In
sgge further enbodinents, n2 is 1. In sone 5 further
enmbo is 2. In sone further enbodi nents, R5
is ng n?%rg%é l?’d’ratnﬂer enmbodi nents, R6 is H I|In some
f urt Rers esfboetl ffenttss gropp icensistingn2f Hs GH, NOwl CF§ ©GF:2 OCHg,
RN, @cﬁfrﬁ%?é@@cﬁm%’mﬁ%& dlgfﬁylér?nnﬁa @\l' s H n isl,
0

1, In -sone suc di mrents, R5 is

sel eé‘t Whe ‘?’Eﬁﬂ W}?étsgPﬁaﬂ o BT Uty egroofimeptean: ihE Some

fatten gmbodimeres, e &02.y Intsomb(furiee epbedimarts,i Ve AL | 10—oras funther
t%?)\.[i, ‘?\gstlge Eoﬂf‘soﬂfe bk %?Eﬂa&%mhéhfé ﬂWE“?Id g{hé%ﬁ‘é*ﬁquor

pI at &) smeReiPYas SErdnREiSoRs 5t Ra ‘Sdﬁrﬁfrﬁl 1,0 g anbRerin g I

: Wubls emodintkimits) Rg iseselenigd from ahermmm:bonsnatmge;e d, CheO€Es] amad

'E)o %Bgﬁ” accept abl e anount of a conpound of
N ven or a pharmaceutically acceptable salt
t her ér@e presentiivention alse mrovidey Betodmof iieatingcipliamealipp gaused or

poRdrihees bsafprdsfagahdlmg [fURbtAerR8 s afltal6t ackition Fcttk,al aliammal,
L osgh%% c%ﬁ]pnsmr?aaém‘?méﬂgr rightg %e?ﬁ?rw%% up L\Qéde%grgofaac Eﬁamééegn:ally

aasaptaile pepH @f aEompeINAlIthe iRvantien Or ﬁe!?*@macauﬂca'lv acceptable
Q{}Qﬁéff&ffeutl cally accept abl e anount of a conpound of

the inventio armaceut i c cce I

t her e rﬁ?f"[llﬂlée 'F% @ﬂ}er RVYERT | oeﬁkéal gf Peé% g’ o catlbd o
patiiioied bNmeStag@adlnfngelﬁfp’mﬁneév@fm‘?tﬁgt %FéVﬁS'e@ f@ior in a mammal,

the method comprising administering to a mammal in need thereof a pharmaceutically
acceptable amount of a compound of the invention, or a pharmaceutically acceptable

- salt thereof,

The pre'sent invention also provides methods for treating or preventing venous or
arterial thrombosis in a mammal, or preventing progression of symptoms of thrombosis,
the method comprising administering' to a mammal in need thereof a pharmaceutically

acceptable amount of a compound of the invention, or a pharmaceutically acceptable

. salt thereof. In some embodiments, the thrombosis is atherothrombosis.

The present invention also provides pharmaceutical compositions comprising a
compound of the invention, or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier.

Also provided in accordance with the present invention are pharmaceutically
acceptable salts, and prodrugs, of the compounds disclosed herein.

Compounds of the present invention may be used in a pharmaceutical
composition when combined with a pharmaceutically acceptable carrier..Such a
composition may also contain (in addition to a compound or compounds of the present
invention and a carrier) diluents, fillers, salts, buffers, stabilizers, solubilizers, and other

-10-
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arterial thronmbosis in a mammal, or preventing
‘progressi on of synptons of thronbosis, the nethod
conprising admnistering to a mammal in need thereof a
pharmaceutically acceptable amount of a conpound of
the invention, or a pharmaceutically acceptable salt
thereof. In some enbodi nents, -the thronbosis is

at herot hronbosis. .25 The present invention al so

provi des pharnaceutlcal conposi tions conprising
ERRARNGS ot Ho P e s (5, Moo MACEAR s g  non-
taxic @pleaid treat 8adstnot ihierferefith the dffectiveriesy ofaltchidibgial adfivity of the

%ﬁ\?ee %@?e%leﬁtt §arpd %bara&\%rﬁﬁcspéfo%ﬁ% deficr wulﬁ%F%ﬁ e ﬁme"‘i‘oh% of

esen I nventli on are phar naceuti ca acce
@mnm@raﬂ@h dThsr phpgseutiedl eanepogidienp STAYd &Pk (Ppigia other ant
|hﬁneharfory 3ertonpey nasitiofal tierp bed@nigeniviaa) be nomikd e the

;éha{rﬂaclggtlc%l Qo arJﬂﬁ? e%t Hf)@lljce § % e?%%;t?c' %ctv\@%p cS@ES‘HHE‘se gf the

ceutl ca
mmb@yqnhgrn Ofrdgy miflingige glgqqp@qcﬁ qquwdakgydﬁw@ ,cgmpqqu &f the present
@ng@und or conpounds of the present i nvention and a

carrier ff

St ani TP UL CElSseripufs o388 B Sy g o of =
lipobdmek apmicellas in Wé"carqompws tOértfm PrEsREF Heerian |aé%r=¢r9b'ned in.
AkRBRIARhE ph%ﬁb@@utn@al?%&epfaﬁ%lcﬁmﬁm @it &hpmﬂbﬂﬁc ébéﬂfé sOéd as

gpé{ser f ?ye &Y\A nﬁggregstgﬁ f%lgcqts Veg'es énr?f)lt"glf mo.Fﬁllgyers qlqwgl crystals,
chiamalzt &yers tin egueotis $dhion aurtatéer lipjds| fbr lgpopranal fasmulatips include,
WRHELE iRtatioR ARG &Jn@&d Qll'b{ycamj%s pshuﬁétmﬁ§ QWOIe%ﬁHm phospholipids,

conposi ti on i n ot her

FIPNACRIEOHY aaé ke Pesreretatd sbeClpdroreL by o gpn e
Rgel ot scilrmhelaa, am:*.cmSedj fdr exdnhmde, inpth&r Patdast 4,836,871 4,501,728;
GRIPEs. ér’x@t{]ﬂ?%Z@ré?I% (whictare %@Fpgﬂaf%H'hSreﬁ\fgyG@fEreNet h-

conmpoun

Si do A5 588 DeroBa TS Emh PrORE-R I 6T “THE o Qadpectcaly
ieflactivet arosunt" Bsaisphberaincmats thaltotelampuost af |eg¢fsac;§|fle ¢9reponent of

ltl%v %PHa@QuugﬁV%ﬂhs%éltBn tohrﬁetf‘n&f tﬂét% smﬁﬁcnelapto|sh&@§ Q{Eﬁnlﬁéful patient

ound
RPRST o TPREEN FERINRAETG DU R R TPy
@&@&&bfw kéndtian rsuelf 85 amnfidmnaaipi coalitihn or paje ot en ingrehsediB rate

o'f pL I§1 Wh&nni)%rec\;enﬁdﬁ F‘iﬂﬂftl&g@F Qﬁtelfo%(tlm\ 3P sﬁEhC&Jnhlﬁc%s When

i'nso Bi'e "on ers % 1 -
lagplied §° 2R %ﬂf&'@h%"t'g%l"lgfqd@ﬁf adyin !’?ﬁdea'fmemﬂ?fs efrgfefers "o tha
lﬂgm%ﬁﬂabné‘ VHaH lapplicd o & Barhivlatetion, thed tekmo wfers itortdnatiied rmounts

n?gmg \(J:ete h?%@%ntﬁqﬂ\aglrgﬁ%ﬁrr{ %%Stheréwuflcateff&?ﬁnhether administered in

saponin, bile acids,
@nmbmﬁ@maemélvom@ﬁéﬁnﬁ?qs n of such |iposomal

f or nugadni Imse insthidst diitdatinBet orluey ef the)fpreskntlldventht dmedescribed

T 0O o P gl o s ogen e o

shamwaceticall ori therepayieay ededin @mu'ﬁyofr%tcemwe of the’ present

invention, or a pharmaceutically acceptable salt form thereof. Compounds of the present
invention may be administered in accordance with the method of the invention either

alone or in combination with other therapies such as treatments employing athet anti-

-11 -



10

15

20

25

30

As used herein, the terns "pharmaceutically effective
anount” or "therapeutically effective anount” as used
herei n neans the total anmpunt of each active conponent
of 20 the pharnmceutical conposition or nethod that
is sufficient to show a neani ngful patient benefit,
i.e., treatnment, healing, prevention, inhibition or
anel i orati on of a physi ol ogical response or

conditi on, such as an |nflannato%% condition or pain,

ipfamipaton @pents &Yiokingss iyaphelgineg op gif hamatgpaiefic fgtors. When co-
mnemsartad o4ih onendrintmird otber anti-inflarpinatonysagerds cptbkisess lymphokines or

GRA e aQ)Béletlc EtBrs, @dﬁ{ﬂohﬁﬁ 41 Qnea&eéeﬂfjinVénQ{b‘rﬂna?%E 'aﬁﬁumstered

I ngr edi mnlstere one termrefers
eithat ?@”'taﬁ‘ﬁ?‘@&ﬁ eWith othe nathenynam- inflamImaly + gogpt(s), cytoklne(s)
Qmﬁfmkm\a(sb @ther hBRatbpdidtic fada(sy thrombaytbion @oti-thrapabotis facidfs, or

eefq‘ﬁenqgﬁ;) Yfeac{rﬂ%tg%ges%héen% Qn?t theea?t%émdnghyfsﬂ{% LR %@8&%}. She

ARPrasTiAg] SeOVERRSs o)  admiiTeTHe F%%OOHMShtS’Hs"h%fP’F?eéht‘?f@ﬁ"ﬂmor‘”
tisebiretion th putiees edmti-iriflameatoryo Bgengs), deskiné(f)e dympnekied(s), other

ﬁ?@‘ﬁdﬁiﬁ% fag%ﬂ%?gfé}?‘ogn%r Woﬁﬁgtrl Brafiholi calmrg need of such

t her ageinistation §f compaunds Yidhepratent ingntiep ‘@Gﬁﬁ‘dbﬁ ghaghageyiical
Bér@;ﬁﬁl fén bﬁ%ﬁi’l’édﬂ@dﬁhe Qrietifod A #elmes2ut ingstibry cancieegirddal it in a
sa rmther Co u r i nv Lon
W?bbgp EGLuNl FO erwéa i g&gcgor ancégﬁorfh%ﬁﬁ Hbtoﬂo%%?&g’
Bmuuamp@ﬁtqrma@nplhﬂsmed@hone or in conbination wth

ot herWF\éheé ﬁﬂfa%ﬁutféé’l@"’bf@&lvé %&?ﬁrﬂ%ﬂ&&n@ﬂmw |tﬁ&px@§d’ﬂl€fnventlon
I ent s 0 in
&ada’tlr]%(?rechgr B%B[?Oélf\ﬁiy of?\%ar%sregt m%-‘ﬂp or? VEI:Iogé in df}%n Ml ea taglgt,
wapshleoprevder, sotatiop opelbxisr Whent ddmiinigtéredhivdatiat jormgtea pharmaceutical
?éﬂn?&ht&?éﬁ th«ls W%QKH& §dd?tfonal9tcaﬁtéltn|'éedm %%r%ﬁérﬂas a gelatln or
actors esen | NV
A0 ARHTESH aF HORb ERUP. gn%“@srf@aﬁmm b TR SR spgpouna o
et predenf iheamtiert, @ng peipeatly( foom akopt HRE eF054 con5pound of the present
tlﬁ nﬁ \r\/ﬂ&( SdminieRAIin REIRIAROL RfuidCcdris Qe &) water, petroleum,

tic or anti-thronbotic fa
Sl AR Ty PSS BABY Do fUTEHR 10 IRjosRpalids. tweens,
atdheadkieng inployisg ahediunwichdin dedijcdridesn soyirean ghpeiopesapeeci, or

%ﬁ&H&?& s %al}; 3lad n%&; 8! 1idGid ‘?&Fﬁp& Llﬁkd §hé?ﬁ1a$éﬁ?rca‘l) E&ﬁ&ﬁﬁlon may

ventlion | Ination wth alzﬁr h c?ens%?ttlon for
é@gﬁf (:%:)taln @Ws&@gh‘,@l( ge’me ch)l'lﬂgﬁ O(Faxﬁ%scas ﬁg?c ari
h@eoelt oquoh eds ethyland aysl) ,prapylensigbloyit bC polyethylene glycol. When
aa%wmlsttg}%@ W%@B %1 %rtnaﬁ‘\te? hamatelitiéd '@bﬂb&ﬁtﬁﬁtcbr%\n@from about 0.5 to

I nvention used
pﬁ@%ﬁ Paveighti ot &Pmp%ﬁﬁéget H'%ﬁ?”‘o'F“’e(“B”b Pag Pfeéeéatl'%gmpr@f’%a to
Qfo%dbﬁ\paﬁreﬁﬂﬂﬁ praveéstnivientioncan be carried out in a

vari e a tﬁeorQB/e%Pciallyg Qﬁ’éctl\)@ﬁ%ugts&ccgmg&ngg ot thb 'Bﬂe%@ﬁt'xrﬂl@ntlon

i nhal cut an
i macﬂraoueﬁmd@vumramop@ [FUtaOYRER oasqbﬁlém?ﬁewee%ﬂw gpmpounds of the

efrE Rt ihveRtiGH N BE inCthe EAROE PREganffrekhargiteralgriccs prabdduesus
solution. The preparation of such parenterally acceptable protein solutions, having due
regard to pH, isotonicity, stability, and the Iike, is within the skill in the art. A preferred
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15 is admnistered orally, conpounds of the present
invention will be in the formof a tablet, capsule,
powder, solution or elixir. Wien admnistered in
tabl et form the pharmaceutical conposition of the
invention may additionally contain .a solid carrier
such as a gelatin-or an adjuvant. The tablet,
capsul e, and powder contain from about 5 to 95%
conpound of the present invention, and preferab

PRATBRFRABEL (COTBIBED SDIBENATHEnEHBTolh PTpTBegRReogY Mocton

shchcﬁEEnltéW m Wiuion asl Bbripcahey 6fcthé Presertnventionr an isatohit qelmde
rri

sBcf a?ﬁseog Elonase IWQ&%E ngq(:é“ mbe%ﬁgn DthHsg lncféch?r{“lﬁ%osg

suc
Spﬂlg@,;mﬁqrqdpﬂrdqstlort weda ngepr'sdpj?@l@p i qjé@er quﬂlelﬁﬁ Iwgwn in the
aﬁeehhH ”ﬂ)t%hﬁédéuﬁo%l @bmmmbﬁiﬁﬁ the opressan idiehtion0mag edsimeontain

Bk Al RABE el A Bl b oo

ipthg sitol ogi cal sal i ne sol ution, dextrose or ot her
saccﬁa@g 'aﬁ@unﬁodf%h‘@éhnd@} o?%@bbé@&hﬁm&ﬁﬂdﬂ iaSthe tohyrihapneutical

| th
IRy e e T
wadifdieng dreated rand pmthe Metore ofipdentreptnBntsdhe Bopthys yRsieggene.
L?{lméigmy Q@en@fng phgsm@e{naﬁil@ Bicidene '&Ho@rﬂ of 3&tRbdah@ bethalpragent

t

ISR Tea L RARBER e iR HestERling ehysician yn
avripaerios dogest dicoppasdmf thernyesent oventigpandsobsgfye Aespatieeld
%%pohgg r g%f&é}q}d@es GUEoRPERNES opfhe?dr'&@HE lﬂxféﬂﬁwﬁmbﬁbéﬁﬁmlﬁﬁtered

ant oggrr:)maal Sl;\ler@a%_lch fe?fgcgefsn :SBtP'QFﬂe Ec}r tf\)? yV\{léegL @6? a% téatl pomt the

d&ld@) i$Snot S8drédsed furthdhdt is r@p’amtate@nthmf the Lyetious pharmaceutical
5 %Q{Cﬁ'{ 3k L(ﬁoqf&ﬁ&ttﬁp @Bk QF tﬁé Bre%QAt YRR shch.%\/édﬂ&lrﬁét@ut

I sotonicit

ﬁ i and the XS adott

Wﬂ uialfchaqohb 0@@9 (preferakivyapo trcl1 mﬂt‘b? 79 g mmiﬂree
PhaeasRtt mgpdf corapuas bit thopreseant inventioranes Ko bedy weight.

cuta g%ﬁr‘atlgr{ of%MB%ﬁ%@@fﬂgﬁﬁyf hé?ﬂngetﬂé bRSImacdafds Qz)n%gltléH &t the

el ﬁ)? ntlnv att’?and

biSoaT e OB MILY=G:, SWREANS S8 e Vel CRTOPFHE® PRPBATHS

R‘en&ﬁ\ﬁhtl&n laRé beténtnsm |dlﬁk§jntramseesbm]se0¢f| eagh |m\;(¢!uab$)etleghdlt is
?t%é:] ha[ k uhé?n’or? of hgd?l adpﬁc‘:\atheﬁ] 8l tnEl e Eurﬁs of the present

Icle as own 1 n

pwlwemrnmwélw@ll@ti\le r@!@ﬁﬁbbﬁ tp 26 HoyF ot ?P@t"ﬁPE%@H?VeP?H?&aW"&V ation.

' Wﬂbhaﬂs'lystﬂe afdHdRb Physelaalivill detkie Sn tiger speapuate iduretion df irftfaeerous

i oxi.d hose of

%ﬁw us;th Fﬁ:harmact:e& %ﬁ&ongggﬁ 5H Af%% df&%\"‘grl\}{?gté&n

pr es ehtipif ipasgst ¢rglrfor|rwlamafeofpthlgrlmatéqgt q% deen @%ﬂsg by Ib%ﬁdmg
%B?t Biod oAt 53M®7l‘emﬂegﬁth\delthld ©peipany)ipB¥h Polysorbeie l&ﬁ,g1 5%
an [ n 9
%Bﬁagglngtr&l oc?pr(())){:,“ rt"%%ﬁ (a8 @gcehﬁés geét{e?o@g@ cbor@ﬁ 15%
UPnahyleg® n':grbomhte |armt1 é%wctlwr@%gtl@pmqnﬁgzowﬁwd@ gf,]th\l,%l |pYent|on
461 flfcdnhife MRHng®l wegfpound of the present

Pharmaceutically acceptable salts of the compounds of Formula (1) having an

acidic moiety can be formed from organic and inorganic bases. Suitable salts with
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invention with which to treat each individual patient.
Initially, the attendi ng physician will adm nister

| ow doses of conpound of the present invention and
observe the patient's response. Larger doses of
conmpounds of the present invention nmay be adm ni stered
15 until the optinmal therapeutic effect is obtained
for the patient, and at that point the dosage is not

i ncreased further is contenplated that the varjo
S e B RPEEP. Mdl B Peh GharAIUBTASS SR crR e, o

axarmplo dodifim} potassiues enmagmsﬁ&rntsalm os$Elis Mdth @amicaliaror ab @ganic

aQn ﬂe ng:ﬁ 2 ABOHbine Oio L;‘)El ;5éﬁi‘lgiln¥ ;ﬂprgﬁbtme a]mcggutdp or tri-

nore pr e about
lwgqr aawla@m%pﬁa BTG ?thsérte&rt@ ik ndiethly QPFPP@HY'péTfe”Wb teRy - or
dﬁﬁétgmropym%ﬂdj ©r &lbhoad-j dMorGfinyidroky BWerHikyEantints for pyampsd meho-,

c§| he. %Em% t| cal conposition of the present
Invention w vary, depending on the severity of the

di sedbe HRseRy mwré'a@ epoqineludes herodrugsd Pt then CorRpUpdst B9Rcribad
Hefa&@sqén@@ambféur gﬁ@d?ﬁﬁfeefﬁlfs tgaohom{ﬂﬂ‘la\‘/ velkidbs pabinpdlind of the
at.ed that the ur

ert A BTG4l AR S b0, DloafBE Rof i
mbrifyina rfgectiofial 1grouns 2r4sermb ur ghefeo@peHnds Ubusich M ey etfaiu e
rﬁchﬂTcaf(ljo?%ra'%E | hBved Seithbit inn%hﬁ{e%/mbrgﬁxlﬁftoh edtdinNgvdp hy SheC ipavant
W ecCl rat e ur I

oy 15 1Sl LG ARRT BRSSO BlerBh LEUERAAS
pares diret cpmtalemnlemn mote Imqﬁpdarblaele@%ﬁmﬁnﬁedrtmﬂ Bitdrayy. amino,
édﬁ_@n‘l NYeBrb %‘ép bﬁecﬁ‘e FéBrﬂQcﬁfn@darW tHak &eh Ngimifdidfed to a

amg\g%nb%tb@ﬁsdeaﬁw TachASeL Tl et S0 agfba. or
caslonxpig@rbui8 rgdpecielyd Ezanintzst pfeprggrggs @gl.uge )but pg@/mgiohmnted to,
ELohy kGhate Rl f@@ﬁ‘z%faf% R’ %t SiedHol ShdCeihimfuhdiohd? igfoupdin the

t hi t t
T e ioroR e RaTR A i P, SR P
eV chappPnasrugé as-BoveliDelivéry Bysters, higolatt ofdied ACS. Foneasim

.%w : agTOf ﬂrBT«?Qvefr\{l@éT’CQanégh @ggglgeslgrﬂgé& FH¥wardOBS’RSEthe, American
 Bhrace e s 8 PR B 3351 et A7 PR sy pbreh

Fabrpsrateti BF ref@war deisedietyy pot assi um or magnesi um

sal t SAS 9§edsr?éhé|§ Hhe tlé?magﬁmnis%&i’nt & repdr g8 §@tur§t€li M@drocarbon
such "as nor phol'i ne, thi onorphol i ne,

er

BipHp PR RIoA-GiBiEd o Hmnchest APl Wiroly °‘éﬁSR i (Me).
eay (Exgaar@bﬁ (@bhywl-pf(ﬁ[@r andoisdpropyl), blitgt(&rg, nsbutyi, |l®bptylog-joutyl t-
kﬁtﬁlgt Xtdl t '&Nyy lsoaé?-lgyl %epbé\@)%}i m{equ' QWI Bf?oup@éanacontaln
ERmripP ebord AB-1, to aljout 1Bt tp Pyt ﬁah'@laa?ﬁtﬁé t°ﬁ‘?€“tp4r gskifabout 3
lcArwemnbiof. ah §6mé B&bodiasnty raodlrgrg@safan tde&subslimmmﬂsup to four
des ed herei h 0 Fu 0 ;
su {ugt{ groyps, aF K eg%r@g% %218\9 ﬁ'g %E%}i h?lg{n ‘M ﬂarm %t/v@lr §lk)tll is
mtended to mean alky! groups havmg up to SIX carbon atoms

As used herein, “hydroxy” or “hydroxyl” refers to OH.

As used herein, “halo” or “halogen” includes fluoro, chloro, bromo, and iodo.

As used herein, “cyano” refers to CN.
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i nventi on when adm nistered to a manmal i an subj ect.
Prodrugs can be prepared by 10 nodi fying functi onal
groups present in the compounds in such a way that the
nodi fications are cleaved, either in routine
mani pul ation or in vivo, to the parent conpounds.
Exanpl es of prodrugs include conpounds of the

i nvention as described herein that contain one or
more nol ecul ar noieties appended to a hydroxyl, am no,
sul f Ay diegd hegsin, calkpyxipfery ioan -gRIYharowR rﬁj@l]‘ﬁé allggipy groups
ihélade rdiixy, aethitixy ipsdp@xye@.gt, @-pPopbly drmainsHptdpaxy), 3 WhoRE tind the like.
&n ?l?%xg grobP cé{ﬂ é/o%ta nofrc{snoJI’ [qatbht‘lat 2f0r ‘?{% JBXLW‘IBXWO angPB ‘I) to abf)ut 6,

respectiv
bﬁHﬁP@dde§°?H%¢éﬁ@bmbﬂﬂﬂﬁre not limted to, acetate

forn&ts%smr&enmaﬂ@yd@fag&atahMeml gamohol and am ne
funct i onal t.he, i nvent

b opdi S8 aRer T 06 woet atrpaon sots et bR UAds ¥ e
Fveptiohiare diseiosed irSgedupg or erramgelsr ucjjisIS Epeoiiinaty mwld?d/éraythe
AVeiS T hcludd/@hoh drti &ent h@iwd\.ta@sﬁacoﬁﬁﬂﬂ(bﬁi of the? hemBErs &F such
and in |oreveg$|ble ers 1 '

i Dr.ug .Desi ed,.
AR BB ne O AR ¢ a h Par caékﬁ'ﬁ i aSPe‘%E%I&'cPSePFeodnto
mdigidiRedly diasieae nithys sthyll 0@y, idvotdnylof-bytki ssk-butyl isobubyl esitny
i ncorgpg rcaﬁq B&LinBY of B F{eeém vbtioh |3§rh &orﬁmﬁ laﬁ 8§3b‘nme‘ﬁﬁ: M&R thiso

her ei n, e gE

EIRTeH SR cﬂgﬁﬁj EEtan. ol ome e arbaenes S Rorian Semar e
asynietivcitarak orfeestams| which éapl thugr gingpise ity aptigeldsomershighantivipgrs)
é#d ﬁ%ﬁé/rleorﬁﬂ ) Thepﬁrewﬁk in{&htiGh mclﬂdé%rs@@/ bpt@é\dsdn%?so(eﬁmﬁb%ers)

, but % i sobut ?

Sehtipstegestists, (3eopeliy lsompahy it Sl saieg i esies.
kehatBomeNckilyl pugr Baps SGiemedsones, As wélt amothertryxiaies of the® andl S
tsf%re%ﬂ%érs L4 tpﬂrarhgcargdgy agbept%blh%al?sbfﬁlérteoﬁ 0 |c5IQS<§hbéPQJEar4be

n atons.
aPriped Br Q}U?Jéo”@atﬁ{ %%‘déiﬁ’bg?‘?ef’ﬂfﬁ%&“‘?/wrt # ‘Ugset Cﬁﬁ%d}fhe dt, and
Felgé, | Buterd nglr imnies ,to, adiast@redidrib et Herhmation, Aelirs egolution, and

QS\rkrrleri'lé?FlC sg/niﬂeéf Ims a|38 Wﬁ&ers%dﬁ%at tHlsslgve%@oH éﬂc@rﬂﬁj&gestaﬁl p%?s%"e

P Si X carbon atons.
h@iqaﬁomers HWJI m%wes %PTGOHMPBWP be qbfained ip 8“’@4/8?"%53’ §epger
Repation prodeduees i@owr fvathageskilled indheuate end indlode butcdre ootdimited

%\I C%Tia%gomaqgﬁaw¥%mlﬁ§ﬁ:ﬂj F%gr)%bo@ralpefyﬁﬂohlgﬁ ﬁéri%ﬁﬁ%ln‘:@ Ilqwd

reln ers to an -0-al kyl
ghomstooBREpl e al koxy groups include methoxy, ethoxy,
pr opoxpe lﬁcﬁelg:ompﬂu rels @P ené\préseat insnPerogEEmXiye) prefardalin axyariety of

i%gﬁ%noya to ine skill m%#ek%ééf %{ EU Q)érgoulscﬂ{étc?h{ﬂoﬁﬁd m‘tﬁe Er‘ésent
inventionbesnt bel svrdheS!Zeti simoitie metheshsh harelater @%be Kstpw,

REgeBien with Q?ﬁlﬁ_éﬁc%é&hodselfr@ﬁ!ﬁ il Gheasirt oOshreinsgiy | orgihidUghemistry or

variations thereon as appreciated by those skilled in the art.

The compounds of present invention can be conveniently prepared in
accordance with the procedures outlined in the schemes below, from commercially
available starting materials, compounds known in the literature, or readily prepared
intermediates, by employing standard synthetic methods and procedures known to those
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At various places in the present specification
substituents of conpounds of the invention are

di sclosed in groups or in ranges. It is specifically
i ntended that the invention include each and every

i ndi vi dual subconbi nati on of the nmenbers of such
groups and ranges. For exanple, the term"d _s al kyl”
is specifically intended to 10 individually disclose

nmet hyl ., et hyl opyl , |so opyl, n-butyl, sec-but _
: ké!‘é%d’c VP a”et%tanc‘%ﬁé E‘ﬁ?d%\a“ "é’c‘?:ﬂ‘-‘??efﬂrt the W(F@ﬁ?%/ﬂh”

Grgdnic atdleailes and amcﬂmt rgl'oﬂp atansfofn@dtions andehenipealdioas can be
r%gclélf;/ obta%ggnfrgll;l)the ?ene@{aﬁ'tos%ntﬁg h{e[%?urg %Frﬂ?lﬁ %%%d%@exﬁb%msaih e

ety St gn"vfee amec'qt%ﬂ 85t wbare W@Wsm?féffﬂ’nt’f%ﬁ?érfé’)‘d't'%ﬁd' €.
@ba@h&érﬁman@s fihe, ploRSRBds bMieaEtante Nsolvemb Ustessu—uCéte.) are
0} | C | Soners nant i OITEFS [ r
geé-loﬁz@ﬂ Prgc? cr?ecglssns cgn a vvé)I t?e) useg tlﬁﬁe%g? g'(t:hgﬁﬁslsee ﬁgtgg éptlmum _
reest@h\mddltlonermvtthh &l P%rhqyl@r geartagigdorolvent used, but such

é&n@ﬁlgr%' %an%sdeté%lr\@@ b:i e Okined lﬁﬂ ﬂﬁé U4rE By Ooutinde offimida€lon

stere | SO I’mceut t a Sal
e Thadt PRlgY R 3t BT S SRS i fgt M EERRe BeFud Hslofe
byd ertienTd drecsypihelisetRnseseskifemAY be VRSO PlI"E@Fel o optifeizing

e tform@f of fh@‘ébMQ&md@Uﬁth@lﬁ@nﬁ&{ limted to,

di astereoneric r mat i on, res
20 asy Rt toesShipied e £ be el Aer g s B, s
triethed | kmoemtin dine @ric ofrpa ssample | proqust &inphtion gang b@l@ﬁ'ﬁ@'ﬁ% by

?ﬁgtr%céﬁlé‘ ﬁ1@§nst E\ﬁ:’h %Qﬂwclé@'r‘ ragnetia Fbs@n@an@@&;ﬁa‘cﬁ&dodyﬂe @ u ﬂeor 3C)
orm

st andar d &z}:r at | 2 DQQC known t oreb
ékpred éaeﬁ"ﬁsqf’ﬂié SB?‘%"“’F’ RS &F- Gy VB 'a°rr &a3%P9° r?ﬁ‘? %(d y
thromanbraphy sush asetighgpafohyance tiquid Cbrpmatogriapy (hitLEY oa Ftiry layer

rformance liquid chromatography. 25 The
%Er\gggiog Fn!pp?gunds of the present inventio

P EEPTHIN DY cermhunes o D e daon h fiaapien ghyaripus
tchemiaal tgradps Or Peenineeds Jort fretséton aidedeportgntiom dandothet #ﬁ%@cﬂon of
né?rﬁg%tte pﬂoﬁﬁtﬁp %}5 Gan bQ?ea%W]&Ji&ﬁ'hrég%y bRk @gllédhﬁ the art The

ter descrl ed bel ow, th
Sperminet ol ProlRRTRG GEOUR G3NDS oUEch T EMBlF 'gﬁ{? tcfﬁ Préiecive
Q’Er@@}ﬁl it OffapB Syhthysig2d. Earwisdyi8oBenst 1l ewinictais incorporated herein

ose skilled in the art. 30 The
erenc(?"?qﬁg%ry;ent i nventi on can be conven

| p r e pairbﬁjfelaﬁlon%léf:@fa PEIFEESERABTFTIPFDIFID CBYOP -7 '%‘ﬁ?‘l't '% &yjtable

| BIVERE which @8R Se heldyselédtaanbycarmmnasrskillan thg arasfairgamis! ynthesis.
é %tt)él%ganenpstcgrr\ 'bggédéta%ggyﬂ g%tum%h%gaﬁlnﬁmgfeﬁﬁ§ féddtfis),

s G ﬁ}eéng %Wﬁg ried out,
slh%mtfamﬂlaé%ﬁnt?m?quétsﬁéthﬁ&ﬂ@eéﬁﬁ‘&eﬁﬁtd@é’a gaqlip £y
téC’St@mperé!tﬁrefsS\)«ﬂ'hdhl esh Iranlgé hHematHe. sdhleatsd acatingytetpetiue to the
acedur far t of one YRR o
F"Sﬁtﬁsbfgﬁnga}?p CTi O ‘1en n?ac():ﬁ(gq ?Jnangéag'ﬁéﬁaoc?n I ons' 8 @
mamiupudfatare than can splgent. Dependmg on the particular reactlon step suitable
solvents for a particular reaction step can be selected.
Although not wishing to be limited to any source, publications and literatures

such as WO 200044723; Li, J. P.; Newlander, K. A.; Yellin, T. O. Synthesis, 1988, 73-76; -
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readily obtained fromthe relevant scientific
literature or fromstandard textbooks in the field.

It will be appreciated that where typical or preferred
process conditions (i.e., 5 reaction tenperatures,
tinmes, nole ratios of reactants, solvents, pressures,
etc.) are. given, other process conditions can al so
be used unl ess otherwi se stated. Optimum reaction

cpnditi%ngeggy,ﬁ%g W th the particular reactants or
Stahiint Sblt>-Julhpm SeRdietibAENE 41 9% 183 PApiRagelul
any recgynizkd tefepehcesoft diganir dynthysis ktininne thopd inMtha ait.i Bich of the

| 'BFe Sﬁg Eru%rpoﬁm%%reﬂ(th) rlei%%nh{]m tlt%1 Entf’?ét)tf of organic

SIS W reco e nature 10 and order
of t HdedVYRTtQB CPBPYNED e frepatedsig fenyepliongdeqhaigugsdinovmie
Pusepskilied of theoart bibrgdnitgsynthéss. frps atattu'h@ Maffialé 06da® prepatng she

gcfmpoUEdsl VD &we%ﬁdn %}éqmg\& d n?asd% § ? Crl gegs hregrg cnmnc’lglncmlly

tored accor any ?hdd
pygiigtie art. For exanple product fornatlon can be
moni thoss skigd ixsmecartra&ﬁgmiccsynmmwm&u&&gma@ thatithe @ature and

netic r hapnece spectroscl
PR R RSl RS sl ayfopse g 'obhizhd ne
tdvnaﬂioelobﬂﬂestomnwnm&esrp'ecftonorret ry, or by
chr omat ogr aphy such as hi gh performance |iquid
chr omat ograpy (HPLC) or %pln Iayer chr omat ogr aphy.
Preparati on of conpounds Z2HPPRvol ve the protection
and depr ot ect i GrepefatigmefiGempounghehthe livenjieaups. The need

f or pftfét \%Wl@ndé&%eg Qﬁé PtepaiatioM of EbBstérhﬁle QJoﬁhﬁ&anQ oPkhis

fleRRiraR S Rl N Eloi PaTPRR o e il prgosse

pnibaeatot mgendediogimnitche ingentibo imahy mamee Xhegs| & skill in the art will
ga@ﬁvqr%cog%tze %lvan é)P Bmo%GﬁtkM%arage%ﬁhxbch (€k2¢Hahged or modified
Synt’hesi's, ley & Sons, 1991, which is
“H%%?ﬁ%ﬁ%%%ﬁmﬁéﬁﬁﬁWSmﬁy reference in its entirety. The
r eact Masssspeftral Hata s cpesaregs the seassitecharger iafin nyarangdor high
Qéﬁglhfpmgéétspé&raﬁdﬁté a c%lculgéd %ﬂéj E)?ﬁ%ﬁl%emﬁ“y%hn@ %35@ [M+H]

rea sel ect ed r oneeg % 1€y
& el oy plegeEs R T S SR R

RO B patd peemidoh ppir) @owtfidtfiomghersttarard ketrafeibpisitaaer taiong with
\3\'}? g%ﬁﬁu”?egé %ﬁ‘ug feld gt“'eng{hgg%%e%r@&h& Qan Eﬁﬁﬂ&ﬂ%&@ﬁ%a@ﬂlmg

I ONS ™ ar

cenmgtantsatra rersriothae # velues Ip M8E% apd 8ia mwwl'g'ﬁ?wﬁfepgﬂed as a: s,
fsIngRE undbublef eibRY; I uakter; fuket; Grak,\bedzidersedboi | i ng
tenperature. A given reaction can be carried out in
one solvent or a 30 m xture of nore than one sol vent.
Ceeperal Synghetic Schempis) for Erapgratiop gELPmROWNdSp, suit abl e
solvents for a particular reaction step can be

| : hough h
B OB AP A, Bl i v

280044723; Li, J. P.; New ander, K A ; Yellin, T. O
Synt hesi s, 1988, 73-76; _
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-16 Glchrist, T. L.; Roberts, T. G J. Chem Soc.
Perkin. Trans 11983, 1283-1292 are useful and
recogni zed references of organic synthesis known to
those in the art. Each of the foregoing is
i ncorporated herein by reference in its entirety. The
i nvention conpounds are prepared using conventional
techni ques known to 5 those skilled in the art of
organlc sxnthesis. The starting materials used in
prep A5G4t he conmpounds of the invention are known,
made by known net hods or are commercially avail able.
Those skilled in the art of organic synthesis wll
- recogni ze t hat the nature and orxer of the synthetic
steps resentaﬁ /" be varj ed’ T, t he purpose of
B‘~ﬂE§n of the cowﬁ&@ﬁgs-of ‘t he
|nven |dh Ex £ Preparation of Conpounds of the
I nvention The f hlbmnng descri bes the preparation of
representatlye cenpounds of this 15 invention in

greater detal e follow ng exanples are offered for
|IIustrat|ve? Ses, and are not intended to limt
t he |nvent|o |n any manner. Those of skill in the art
will readily recognize a variety of noncritica

paraneters which can be changed or nodified to yield
essentially the sane results. Mass spectral gat,a i s

reported *hé mass- L8 GDAHIS.r atio, R onc
N, ghpaCrestl uti or D d[aIRgﬁzerJ_a calc@t what ed
an fimental |y foentresses, [ MM or t3pHe)

neutral ¥ormilae M ar 2}ERAETRY. Nucl ear kmagnétie
resonance data is reported as 5 in parts per mllion
(ppm downfield fromthe standard, tetranethylsilane
along wwth the solvent, nucleus, and field strength
paraneters. The spin-spin honmonucl ear coupling
constants are reported as J values in hertz; and the
multiplicities are reported as a: %R, singlet; d,

doubl et ; i pl °2(C§2)"2Xd‘uartet; t,eto{ or br ) NaOH/THF/
br oadened. nera%ﬁ%& thetic Nﬁ\%vfﬁépaﬁﬁﬂim+
®fR oprdsMEonpounds of t T t|on can’be

prepafed by the prlocedures of Metheds A-E, shown 30
bel ow. -17 Met hod o RAM X(R

sat. NaHCO;

CH,Cl,

XiRy

D3
O\\S//O XiR,
NH™ M
fly

R T )
Z N
R

As shown above in Method A, an initial indole may be alkylated at the C3 position
(the carbon atom at the 3-position of the indole moiety) with aldehydes or the

corresponding acetals in the presence of a Lewis or Bronsted acid, such as boron
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RRCHzZCI? R3 Ra n3 NaHL DV 3 4 N/ NRBr XzR . z

3 Et- or QX2 Et n3 X{R3 X2-R2 1) NBS, Benzoyl '
Peroxide, n3 1) NHMCAc Ri \ n3 CC1 R3,Ra i CHO

CH I~i02 3/ 2) Ag2CO3, Acetone, N 2)Zn(Hg) H2O or on
| arge scale R HO THE R pour into DMSO X{R X, -R, z
CSOz( CHz)n2 X RI 1) NaOHITHF/ n3 Et3N or pyr n3 \\
/1 XIRL MeOH CH C3 NH NHz R3,Rd nZ R3,11, N N or

R - RCSE(CH2)"_X1R1L sat. NaHCO3 CH2CI2 X2 7R, g %
tritoRide etpemtRer MUqroe}cquzzaCldNThe indole nitrogen may then be alkylated by

treatment with a strong base such as sodium bis(trimethylsilyl) amide, n-Buli, sodium
hydride or potassium hydride in a solvent such as DMF, DMSO or THF followed by
exposure to the appropriate alkyl halide. The resulting product can be treéted with
carbon tetrabromide in carbon tetrachloride and a catalytic amount of behzoyl peroxide
to effect dibromination of the C2 methyi group. The dibromide can then either be stirred
with silver carbonate in acetone water or poured into DMSO and stirred. Both of these
procedures generate the aldehyde which is then subjected to the nitro aldol reaction with
nitromethane and ammonium acetate at reflux. The resulting vinyl nitro intermediate is
reduced to the amine upon treatment with zinc mercury amalgam in a mixture of THF
and conc. HCI at reflux. This amine can then be treated with the requisite sulfonyl
chloride under biphasic conditions, aqueous sodium bicarbonate/dichloromethane, or in
organic solvent with the addition of a hindered organic amine base. The final hydrolysis
can be accomplished under basic conditions with sodium hydroxide in water and
methanol and THF at room temperature or at elevated temperature. Alternatively it may
be cleaved by treatment with sodium thiomethoxide in a solvent such as THF or DMF at
elevated temperatures (50°C-100°C).
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R As shown above in Method A, an initial indole may

.be al kylated at the C3 position (the carbon atom at

the 3-position of the indole noiety) with al dehydes or
the 5 corresponding acetals in the presence of a Lewis
or Bronsted acid, such as boron -18 triflouride
etherate or trifluoroacetic acid. The indole nitrogen
may then be al kylated by treatnent with a strong base
sych as,.sadiym bi s(trimethylsilyl) amde, n-Buli,

s% fﬂﬁ?,ﬁﬁgﬁﬁde or potassium hydride in-a solvent such
as DVF, DMSO or THE fol |l owed by exposure to the
propriate al kyl halide. The rgsyl ting product can be
dated with 5 carbon tetrabron{dé’in carbon

tetp loride and a catalytic a t of benzoyl

peroxtide to effect dibromnatio f the C2 nethyl
group.The di bromi de can then eithef be stirred, Wbl
si |l ver ycar bapat € hn raeef one wat er pougesl [t 0 MO
@r \ I Lesns of KRH@s®: [¥ t he
al e which is thBh supject the nitra al dol
reacti brr™ th nitropglhane and a m acetate at

)y e resulting vinyl nitr n nmedi ate is 10
¢d to the am ne upon treat with zinc nercury
amalgamin a mxture of THE and conc. HCl at refl ux.
Thif®:Ham ne can then be treated with the requisite

sul | chloride under biphasic conditions, aqueous
sodi bi car bonat e/ di chl oronmet hane, or in organic
solventx with the addition of a hindered organi c am ne
he fuy% drol ysis can be acconplished under
ondi t I i th sodi um hydroxide in water and 15

me and THE[at room tenperature or at el evated
tenperatuke. Alternatively it may be cleaved by

trea n ith sodi umthionmethoxide in a solvent such
as or DMF at el evated tenperatures (50C- 1000

-19 Method B: Suzuki Method T O2CH3 02CH3 '( n X x 1)

E;O_( ATqi:béayvn g&)valgblylgtﬁ'g ECB?\_Q I'r%\l)é% lglgpéqgh{bmaogesglel withla t}orc}nic’\:—!tcljd:,]'a
base (for example KF), a palladium source (for example Pd(OAc),) a ligand (for example
PPhs), and a suitable degassed solvent, for example DMF, MeOH, water or a
combination thereof. The mixture is then heated either thermally or in a microwave
reactor. Standard workup yields the protected (ester) product, which is then hydrolyzed

in base to afford the free acid product.
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m crowave 1200 1 hour CRH ( n OO C NH / NR O
As shown above in Method B, a halide is placed in a
vessel with a boronic acid, a 5 base (for exanple-
KF), a palladiumsource (for exanple Pd(QAc)2) a
ligand (for exanple PPh3), and a suitable degassed
sol vent, for exanple DMF, MeOH, water or a

conbi nati on thereof. The mixture is then heated either
t he cove o n a mcrowave reactor. Standard workup
yieng ﬁ WE S ¥gt ester) product, which is then
hydr ol yzed |n base to afford the free acid product.

10 - C}}\/bt hod C. Reductive Am nation Method O02CH3 ( n

Cn2GR 4 A/ RINH 1) NaOHM g%l NHS |

NRIac)S Cl SSA McOH N O H i - ~\ NRR

(o2H ,ANRR2 As shown in od C above, a
bl)%omm/
NR{R;

As shown in Method C above, a formyl containing compound is treated with an
amine, an acid source if necessary, and a suitable reducing agent, such as NaBH(OAc),.
The reaction is allowed to stir at room temperature, or can be heated if necessary.

Standard workup yields the protected (ester) product, which is then hydrolyzed in base
to afford the free acid product

-21.-



- The reaction is allowed to stir at roomtenperature,
or can be heated if necessary. Standard workup yi el ds
the protected (ester) product, which is then
~hydrolyzed in base to afford the free acid product
-21 Method DRs,RA |1 Y TFAA RS R~ Y QOH C-N ™
tBDPSCI NH CF3 Pd, Cul, NEt3 DMVF Y =1, Br R3,R4 O
-0 0 ni OTBDPS O ni OIrBDPS 0 MOTBDPS NH 1) Oxallyl C
wegg CB8 NR BH3SCH3 2) MOH ./ RBr THE Rs,R4 R3, R4
3 HO Br S NOTBDPS_Ph3P(CH2) 3PPh3 ' OTBDPS

Rz SH T O’FBDF’%N@Q N R OBkdk K . R Rapi¢
héng R ﬁaz, TRARRBIND AF O Meryk Ol
Sieves MOTBDPS MOH NEt3 ni OMs N-RSKER NRj~ /1 |
RI'RY R3, R4 R3,R& O Clse(cH),2XR ¢ Q z R Et3N

or pyr SCHCI— Ns 0 1 PPh O~ =2, DMF ni N3 THE n'
NH2 N-R ?N- R
mOTBOPS 1, OTBDPS o NOTBDPS
2 NH _L)Oxally Gl NH CSzCO: BH,SCH,
\/ 2) McOH \/ N THF
RyRy Ry, Ry, K
Ra
HO, S
mOTBDPS Ph,P(CH,),PPh, "M OTBDPS R,SH n; OTBDPS
—_— N-R
CBr, K,CO,3 ~ ‘
£y \\
RyRy - R3.Ry
TPAP/NMO TBAF Mesyl Cl
) NEt,
Sieves n; OH
o CISOA(CH,),uX Ry
. ‘\S,R E4N or pyr
NaN, CH,Cl,
DMF or
CIS0,(CH)X Ry
sal. NaHCO,
CH,Cl,
N R{CO‘H
2 d
50, SO,
1) NaOFH/THF/ ‘
QP MeOH Q\Séo
RuR— SN NH/S\(CHz)zanl R, Rr—;—-\ N\ NH™~(CH,), X, Ry
W n ’ A
AN 1 N n,
A
R R

As shown in Method D above, an appropriately substituted halo amine is reacted
with trifluoroacetic anhydride to vield an intermediate that could be treated with a Pd(!)
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CS®2(CH2),0X, R, sat. NaHCO3 Rs,4 Rs,R4 CH2Cl 2 KCO2H
R2 R2 SO2 S02 1) NaOHrHFI GO McOH 4N 1/0 S" Rs, R4AT
NH~S(CH2) 2X, Ri Rs,R4 i NH S(CHz)2X~Ri N n'" Nn R R As
shown in Method D above, an appropriately substituted
halo amne is reacted wth trifluoroacetic anhydride
to yield an internediate that could be treated with a
Pd(l11) -22 catalyst in the presence of a base such as
triethylamne, Cul and a suitable alk under heat
aatalygl ia|ter plesense il ehkpsk el es {rigthulPmingi t"eandﬁh guitgplp pkyRe.
@hmﬁeﬂ to Iyﬁldnﬁ@a@s%@ RS |nts'41m§dlét¥| Tid préviarySibard! i@ pidciel as

PR &5 bt SR neBin b iR h 08 AR o

ds ipedeetle.Tieh proseatey | indstie isr thefe teated oviBdPXBY! SPieride Hallowed by

r\‘\@t{]&l&l m&ﬂ&s&m& e adasl roQQat@éatleva(f% ifdbleritrogeh of Witiichoda@ be
ntro

aiee S n e Pt e B A Ropar I1oflAgS aSbAR eFo o
lsedidd. Thé bxaldteecapritbrebe rhducediva thémtlm@zilaav@b@aﬁdqche agebsuch

af &%dTHéb feslibify Eﬁ‘fﬁér?ﬁlc&fol & saldrRblte arfﬁﬂ&&h% &Q%ﬂémple

suc orane. The'r in al c

G A FoRP RGN e B9 e BC Y R Ty,
mlwmmbu fMee revuitiod tuamther frem bbeoxitizep | bace darigivt bf @(ldlzmg agents
{ﬂﬁﬁ @g{)cﬁ(ghé EnSHARNTO aT thesh'ﬂh@Qﬁ@ﬁ@éan bU?j@pr’b@&HJj {ib 0@ action

r can be oxidized vari ety of oxidizin

elpefloude SoHEe SRS Tg%n%s':a%&' THRPPRIRY a‘fﬂ'&?' PR PPYRyed to
s Hhifde REmesumtd) dordepmplé esiteealetharge gulfenyhdtidride andén grganic base,

b%#%éthﬁeﬁl?éjglgﬁacﬂi% s@tﬁu %e m% Q*he Fsutidd Syl @sikd &dn”@

can be conv 3{_‘ mjﬁ% at e, %
esdaerg| wdaks thegaciiel ﬁéﬁ@hﬁﬂxl merm% ﬁ‘f‘% r"Ye& Endhe AMBE S8R

Qélfbﬁylated/\div a6 a&dh of ehﬁﬂfohﬂ?crdd)rislp luadze @itliey biphatic Srhettend@uinann
P?]ré:lltlg qn eb%zgel t%dngt% Al %‘chlﬁ ﬁ\aﬁé}nop @inde? érﬁ%#&%d coHafiBFs

I ne and
amm@ngctérﬁ'%@mf@tﬂaﬂ%ﬁ at %raarbﬁybisr%éu%{b?% %W"-’&fbaae J UF fe&HWQ
%QtlepfnteGiﬁed»Hféi%r hyardmea ubihpbambe, sBethas NePHBEQheeTLIOH, and a

)gdu tasr?ﬁ%é ads 4l 951?81‘895s%v@ﬁ‘t%&é%?#d%ﬂ%ﬂ%&é}a@) or

USC
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consi sting of dichloronmethane and an organic base such
as Huni gs base. The resulting ester internediate is
hydrol yzed using a base, such as NaOH, KOH or LI ON,
and a 20 m xture of solvents including an al coholic
sol vent, water and tetrahydrofuran. -23 Method E: HO,
H3C02 - Q X X SR Et3N or pyr C

TMBdi azonmet hane C1 \ CH2C12 NHZ CH3OH/ACN ' / NH N N
or’ q&,eﬁggg sat. NaHCGO3 m nor product CH2Cl 2 H3C02
QQXCLN Cd R" I ‘" N/ NR As shown in

above, a starting arﬁﬁ%‘d is esterified

and ylated 5 in one pot (us for exanple a
di azo Teggent or trinethylsilyldiazoyreagent). This
N-al kyl ("ester is then sulfonylated ¢Mth a suf$QRyl
chloride)using elT r Schotten-Baumapn condiEM™Nmeyror
‘ s SRUZHPGAT ¢ bages—Ei nakly, Fhes
i’s ed to desired product

such as NaOH, and a sujitakle sof vent
A fhe faQdd,pw ng

ing th Maihadeo A E
above. Exanple 1
2- ({[2 (benzyl oxy) benzy|]‘§‘&‘1‘f”8ﬂv|)am noﬁ et hyl

:ﬁ"sé%ﬁ@ - (di phenyl net hyl )H@Lzﬁb

r X
/ .
o 1) NaOH/THF/ /"
N/ MeoH c \_/X
R

N N
As shown in Method E above, a starting amino acid is esterified and N-alkylated
in one pot (using for example a diazo reagent or trimethyisilyldiazo reagent). This N-alkyl
ester is then sulfonylated with a sulfonyl chioride using either Schotten-Baumann

conditions or organic solvents and organic bases. Finally, the N-alkyl ester is hydrolyzed

to the desired product using a base, such as NaOH, and a suitable solvent system, such
as THF and an aicohol.

The following compounds were prepared in accordance with Methods A-E above.
Example 1

4-{2-[2-[2-({[2- (benzyloxy)benzyl]sulfonyl}ammo)ethyl] 5-chloro-1- (dlphenylmethyl) 1H-
indol-3-yllethoxy}benzoic acid
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15 indol - 3-yl ] et hoxy}benzoic acid -24 Step 1. To

4- hydr oxy- benzoic acid nethyl ester (1.0 eq) in DW
(0.83 M was added K2CO3 (2.0 eq) followed by

2- brono-1, 1-di et hoxy- et hane and the reaction m xture
was sti rred at 110 C for 2 days. TLC showed a new
spot. The reaction mxture was diluted wth ethyl
acetate, washed with 1 N NaOH, water, and brine, dried

over sodiumsul fate, 5 and sol vent was ed to
Si6w 1 JodLYMORHOSEBAAER TeyEa%e (I SIeg) PIRIIE (it Bh 1 ogieg
keed (2.0 Bg)tibiRweesy 2sr@Ro-ni-dietHaky-tharehew tpal réationatiktore. was

s?urrgﬁ F%Tj 8I ﬂg rf%a&?%% dﬁ{o@‘é‘%%ﬁwa&% n? 'ﬁ@ &%g\gn mlxtu6e was diluted
withcetbyd destpte. rwaéheyg,wm 1I\5HéO(lgw@ere al)d prme| @Wgcpvsrysodlum sull}gte,

&dd Jolvb‘ﬂﬁn@@?@rﬁdv@d aGfdra(d@sifedasgduct 8% yieliOTHi® magrial twas ussl
over ni € a‘% t?u.gEn]er Cergture wat er and

i ther eyt HRETPE PETH%q) were added to the
reaction m xture, which was stirred at room
gf%gaeﬁ@méra%o@ﬁroauw (my@ and @idhlstceztmethyindae @l (Eeq)waghgmz

d dried
uordeas PR WPRYFIGHe OF0 eROIRHELPY SSRGS e
baxaaeed atdmigitet rdohetemBeralukey Wateednd frifldtodostic acid® (198 §4) ege
1%1%&8 R e3reta&%g r@?tu*enqml g \%‘%%ﬁ@d’gt\’ﬁaoﬁmltegp@lﬂ%ré for B days,

d!ltgegslew'ﬁ\ Sl Glon Washest witirhidN H?%W%%r a%d B’#P%mé% S‘c‘ﬁd PEhsogum
g?@é ﬁlt&atfoﬁ fof dhelmatamdl with ep,CIpanmsthRieiividee theade akpated

eq). The reaction mxture was stirred
indelerin Wﬂ"e'd and then quenched with-water, diluted with
ethyl acetate, washed with water and brine, .20 dried

di |
egﬁgglﬁgm %;}mfrgatb}%}/eng) % 9 Ol\#l-e{% Skgx\ll)g?gg#g@e as added NaH (1.2
8D %'dlSB-QSlBlh@I ;. alhk prosinediutiondisestin el 04D SV € f9'11 ‘Q) a@@ﬁhen
[
pregtsayt AR 5] Bl 1D R Gl ehith

 so titehamenwasd wiGwhern disted wthy ety tseidip aghed w*gbwaé%r g boRe,

qul § obér%ﬁ&g'n s LREpSakd gy vaismvasbaatogvaplly 1©QH 7Phef the

11T ‘was concentrated to a foamwhich was dried in
\P&é'ﬂﬁ? P“’IdH%t f oam was di ssol ved in acetone, and Ag2COB
(1.1 eq.) was added foll owed by water, and the

rﬁ;é]‘%k‘ PPl %Blwlﬁed Yh@élesufohf sRde ONEES) i mClpm 2 Wpwas added N-
erature, and n filtered a

dgenomecinimide (3.9 varaaf’ é cRRYICHRMENT ?’S’Pzé’d pt96°"§e &g S8‘”"°” was
t a6 e for 36 dedled Go BAT @Y filteBR @drthe(sdudewamlsashed with CCl,.

extracted th t h
queeagggé\fa\y gaaqehﬁgg dﬁ? 1%: %me%c\:r’\% eréﬂ In vé?:[lb Nfhe BQ&I was
peisdofvied at beatoref athégyai ddeegaves ﬁ#ﬂ@ o‘élgll"‘ieéobyp‘f’%ﬁu@f'd the

| Raactlon mixture. was stirred overnight at room temperature, and then filtered and
washed with acetone. The filtrate was concentrated to a residue, to which was added
water. This mixture was extracted with ethyl acetate, washed with brine, and dried over
sodium sulfate. Chromatographic purification of the residue gave the desired product in

85% yield.
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85%yield. -25 Step 5: To the above al dehyde (1.0
equiv) in CHBNO2 (0.2 M was added anmoni um acetate
(4 equiv) and-the resulting m xture was heated to
reflux for 4 h.-The reaction nixture was then dil uted
with Et OAc and washed with brine. The aqueous phase
was 5 extracted with Et QAc. The conbi ned organic
extracts were washed with brine, dried over sodium
sul fate, and concentrated until an orange crystalline
solid precipitated. The mxture was refrigerated
Si’é/pﬁﬁ Moothe absve aﬂd@eydv ¢1ro0eduid innCHROYN(Y.2 @d) dyasviriged ammonium

B REleS el iha thd IeLhfld Allurd HAPRLALE @ef@L i1 S Ohdfealn

r@#ﬂ@rﬂﬁﬁd@?ﬂa@wyd QNQF EiPANendevashebwith e, {Top @swus phaggowas
eﬁtr@?é‘d’ \%Iﬂ" E|l|©rAf€) T?hgfc@i(;r/ﬁﬁgd g?am&@xt%&@l Wére RakheaNmith rine] dried
rool.efin i nc

oS b etrsanr e i s rRrGh s e L PR e
rERuEaHGigeramrs everghtiaed e nwg@'efwdﬁé% Yigid) wag golipgted by
) EvéEG%tléﬁ SttHé Solis ﬁhgé’é(&’gj ﬁ@ﬁcalu@n of #ik Residudey coluOTn
agueous S repl 0
R AP 158 IR B s oh o P fieRed
ddditioet| amouns offhraieoaledis (238meldd. The zinc-mercury

anmal gam t hus gener ated was then added to a m xture of

the nitrool efi . 0 Lv),
195 1N O RNFHNL WD PUPPIET IS Ao ey Pl § W 2bos
El). nTaitiedixate aas gaset |HYCLEO.R8RadOr The mixtdrkevasshakenifernto
IQITI’I {Né% 3 mef@slﬁm%d-%ﬁac@@%tw%% sA e, éﬁli)ébéiﬁ ¢he

was coo omt enggr ature and

g aropl SO SETBELAL LS and, Lhe, S0l 43 YRt ey

~ Wasiganl thed gérerdtétbwsothent added id asraxttan df thhaitreplirtinuiid equily) and

ép%gcﬁ{t]l \;E@Enﬁﬂ/) %{-‘B—g@ 64% ﬁﬁrXol&h‘\ﬁm@ f@mlx’;ﬁheewéserﬁélﬁibliﬁed/\@tsa

conc. gﬂ
grnils defipydorek br dbe éEF"WF‘?’h ofpioIch ‘”a%\ oy ebyo?% ﬁ’f’%ysbsn ol
Widdure W2 e dleditd Ifodat iteneperatiire @dd dhvee soligs cNeraTresndvea b filteatien

t P was
oc%nug gfe dt%t ﬁ%n%er\é-ll erftlj d\‘ﬁé& btgﬂd by gh%géo%ﬁm FWA@E QR LRORRRY

|
sengeutratesiAnfthe @ta(me\@pa')at%aghea@ jdup ‘t’%‘? SS§E"F‘? i ‘Hf anﬂ‘izj e
R, 31 bang whwods Bhasbrvesaxeaded witheQiH£he afBth® qydanic phase was

%u%t%t{e bu%%nriaengﬁéy &UJ} é&igjng&lfgé rﬁ%n&ﬂgat&\@t Ielﬁrn“ é&é@zgt&umn

WRe war red 1o Tefl ix f.or overni ght
ahrrngiograpiyifiewged tﬁ‘e@e@edlpfmbﬁésf’/‘a\‘!?'@rfl ed by 6N HOl .

Extraction by ethyl acetate (100m X 6) was perforned

i, B0 ot 4 % I8 AIME QS \UEY byl Dor CORREGY 2

ried rate
Wwessn oty Brenrereds. ecsm temtalamm%'umr'%%&sQ\%@, apq WF&?F £58 -
B¥e &t wak R@FmddGo 9&MR for overnight. As the mixture cooled to 0 °C, it was

acidified by 6N HCI. Extraction by ethyl acetate (100ml x 6) was performed (some
remained in the aqueous layer). The combined organic phases were dried over MgSOy.
The filtrate was concentrated on vacuo. The product was triturated by ethyl ether to give
(2-Benzyloxy -phenyl)-methanesulfonic acid (678 mg, 8%). 'H NMR (400 MHz, DMSO-
D6): 5 3.82 (s, 2 H) 5.0 (s, 2 H) 6.86 (t, J=7.45 Hz, 1 H) 6.96 (d, /=8.08 Hz, 1H)7.14 (1,
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(2-Benzyl oxy -phenyl)-nmet hanesul fonic acid (678 ng,
8% . '"H NWVR (400 MHz, DVMSO D6): 6 3.82 (s, 2 H) 5.09
(s, 2 H 6.8 (t, J=7.45 Hz, 1 H 6.96 (d, J=8.08 Hz,
1H 7.14 (t, -26 J=7.83 Hz, | H 7.32 (d, J=7.33 Hz,
1H 7.38 (t, J=7.33 Hz, ‘2 H 7.46 (d, J=9.09 Hz, |
7.52 (d, J=7.07 Hz, 2 H). Step 8: Tetrahydrofuran
(10 m), (2-Benzyl oxy-phenyl)-methanesul fonic aC| d
(138 ng), 5 and N, N-di net hy Ifornanldfgsz dr ops)
Je68B &, 16)73%@ éﬂaeadianyﬂ 76381 (b T T3 (1B 26 (dwér§ Ogd&ea
9l7es (. o=ToeHEeagt i on m xture was stirred for 3 h from
-78C to OC. The reaction mxture was clarified by
filtration. The filtrate was washed with iced-water
Stewi8: Tetpahydnasuram (@ mb.i (@denaylogy-phenyl)-methanesulfonic acid (138 mg),

mpﬁ%aétrmfmamexi bjma@wg@ Bl ts ot 2Rl bl emor(dsmsrmg)
V(§ adgeql_lflovylyo j’qﬂe ﬁ?acgowlxtyredf\ga% 'f‘ﬁ"e? ?orOth Q'_Iij)r‘n %ta‘!e%tog The

needtibyy nixture was clarified by filtration. The filtrate was washed with |ced-water and

hAe {a%e[ gno( grlé"dmon&% Wbén‘zg{o% SIRERYICHhathanesuliBhy? Ichioddd: (11d ahg,

et O%ﬁwﬁ éﬁ%&m ﬁbé;1§\)$§t§a£b‘é§agzdﬁa}42 m, 7

HQ benzyloxy phenyl ) - nethanesulfonyl chioride (1.0
equiv, step 8). After 16 15 h the-m xture was poured

into saturated sodi um bi car bonat nd X (X,L@Ct edm 4?31-3-
SroCl 3 The CSI nebor G EoED ooy

WfethdRy)betbbael (10V eguivs BlspLBN auldaaMHaﬂd (0-puM) firi 8t2Giy(0.07 M)
gl y g@@g@s&gﬁé@ﬂ%&&n@{ﬁ%ﬁcﬂ&% ok otelaﬁv dasi é)ed\fter 16

pro e resulting ester wg égﬁ %

bihesm'ktﬂfel WA PRIER info wtwamswr%g'a?rgsna fe-Ang gtr V(‘

We BoHbIRIAOsHgANidVPrask twais pYasidiCwitrabriree diieds@leu sodium siifate and
S 9 Clz) for

T s il

reactlon was conplete, the m xture was concentr at ed,

didoUloethaMetikingZeker aas hvaiedyded by etirtirgy yitd 1\ MaOldi 5 exyivl inTHF

{ %}T %@ e le‘lgg\%esbl?t&%a@duwg ﬁlgﬁtsﬁﬁﬁi n® q’h)é\ﬂréalatlogtv%%@aﬂgred by

hase bri ne,

Jodi(10% é/lgpﬁzﬁl'é%)afﬁ@’fhe diserpreraatec] siging Masg- Wﬁls f*\e fFae°“°"

Qs @Sr‘nﬁietb Nth& ml}fb Wad concbht% L WithizH,OCBI 3Jidifed2o 8B 2-4

Y 40 o phase
Sjmgg éé\/} e'_ﬁQUﬁOLTZOhaSG \g%ss x?ra&édzsv@ Eti)%\ @n %é&g:&i ph
4a84uashedl, \2413\ rimg, driepfjovey, spdium(syilfaty, EFIF cgnqeptr?tad ioJaf@r the title

'éléld m’lgﬂ y.@ld 78 NV (498 MHZ) cﬁclk)l)a £869@, J=17.408z,(20h) %92—-[)3 04 (m,

Y B J266§_é 0, 260%. 1 4203, ﬁ%ﬁéﬁhéﬁ@% §4'§') fi4.90
182.1D30W (8,0AS84 Fi83l RPBTS - §RA (™t § HHBGP MEGRI(D.704) mm
93%) 739 (E¥a1PF Az,2 H) 7.92 - 8.04 (m, 2 H); HRMS calc for [CasHsiCIN206.S + H1

783.2301 found 783.2292; purity HoO/MeOH 97%, HoO/MeCN 95%.

Example 2
4-{2-[5-chloro-1-(diphenylmethyl)-2-(2-{{(2- hydroxybenzyl)sulfonyl]ammo}ethyl) -1H-indol-
3-yllethoxy}benzoic acid
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4-{2-[5-chl oro-1-(di phenyl et hyl )-2-(2-{[(2-hydroxyben
zyl)sul fonyl]am no}ethyl)-1 Hindo

3-yl ] et hoxy}benzoic acid -27 Step 1 To
4{2-[2-12-({[ 2- (benzyloxy)benzyl]sulfonyl}anlno)ethyl]
-5-chl oro-1- (diphenylnethyl)-1

H i ndol - 3-yl ] et hoxy}benzoic acid (Step 9, Exanple 1,

~ 109nmg, 0. 14nmol) was added THE and MeCOH. 10% of "Pd/ C

(11mg) was added. The m xture. 5 was stirred at room
tenperature under H2 (1 atm) overnight and filtered
Stérr ough ceffot e4-{2- [Q@gﬁqbér&yleﬂl)beaﬂ;d]smfbhyl}ﬁmmo)ethyl]-S -chloro-1-

GBS LA e A 1 st 1
%Wmﬁl)mas ased, THE and-MeQido 0°é OI/PP’Q éi'ﬁ@%&?fﬁﬁéﬁﬂz ofhe.migHg
wiRtslirdd esbem tdmblraiiie uRdElH, (R atngfdvermight andsinbred thrdu@h Sk

St e r
Sl 2R VT TR U R Al
benzydryl- &phlwm[% !c?emydmph@meﬁyan@worwmoeew}-‘(Hﬂndsﬂ-?ﬂj}-
é’moggb-beni’mélélcxc(rﬂéthﬁ ebtlr (34ﬂn§ 7(6%) ardit-bhftelsglid. 2 H) 4. 17 (s,
4.19 - 4.30 (m 4.52 (t, J=5.81 Hz,lH)
6.52 (d, J=8.84 Hz, | H) 6.75 - 6.90 (m 6 H) 6.99
Stelwl 2: JEIE, eFder lmemdlpl;_e was Ip*)drolyze@;gccorckngl@ $tap 12 qu)ample 13to
alffé:?d tRetitleBcidlin 88% %e@g H(') NMR 3400(NMRiz, @DU)R%) g283- éd: (rd,22H)02200 -
I -
Eaahat 3 V9 e Bt o2 s fod 1) Yz b s
Bz, 1 H) 6.52 (d, J=8.84 Hz, 1 H) 6.75 - 6.90 (m, 6 H) 6.99 (dd, J=7.45, 1.64 Hz 1 H)

Fod 27 E§(rﬁh4 ﬂrm:? ?]Ez {rh (2w J? gy bllzl.@morhemyir)ssw ,enyl ham 1)
Pk il BB e P -5 9715081977 fog g5 1904

solution of 2,6-dibronotoluene (5.38 g, 21.53 nmmol ) in
benzene (1 54 M was adgeghhdromosucci nimde (4.21

and 0 er
i SRR DL MM ER
over n| ght. The m xindoleS-yietboxyp@neak adico rt, diluted with
H20 and extracted with Et QAc. The conblned organi c

h 25 hed with b d
Bonderameaiior 8 A eapoplase 3 S BN p in e v
abaedwd 1S otdntsuctinirhiddVR. (146 (R3MEzmMAIDENS perizod . IBBx(de, (032 g,
2%15 mn?%lﬁ(hte mlxlurF \Ags lﬁ'ﬁen %ate{l')o reﬁux&ﬁleﬁnﬁht J’H‘% rﬂixth% wad chJIed

ution o rom d

Olrfod'keltfal\\’/"‘h I&iQpandy pxtiagtedyfith (B é@ T@o‘% f\%g %ﬂt&e&i‘a e Was

%&l@a&gwmrﬁalcﬁ.@@ eva vyl .aRd equdentrgtecatockfiohie? .68 gtofithe bienzy!
{0 S t

BiSHINEG el ol Tl pacpies bty o 148 030,79 a8o e

h‘rht7eﬁ5|(él-f 81'|‘He2Hi xture was diluted with H20 and

extracted with Et OAc. The conbi ned organic

" Step 2. To a solution of the 2,6-dibromobenzyl bromide (1.0 equiv, Step 1) in DMF (1.30

M) was added potassium thioacetate (1.2 equiv.) and the mixture was allowed to stirat rt
for 3-4 h. The reaction was monitored by LC/MS for disappearance of starting raterial.-
The mixture was diluted with H,O and extracted with EtOAc. The combined organic
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- 28 phase was washed with brine, dried over MgSO™4 and
concentrated to afford 6.70 g .(89% of the benzyl

t hi oacetate as a brown oil. Step 3. To a solution of
the thioacetate (1.0 equiv, 6.70 g, 20.7 nmol) in AcCH
(0.129M 5 and H20 (0.91M was added sodi um acet ate
(6.7 equiv.). Chlorine was then bubbled through the
reaction m xture vigorously for a period of 30-45 mn.

The m xture was then concentrated, diluted with -
riabre was wastrsdwithi brive Hogdarur MoPRe and cpregntifitechtonajiBut 4h @

@ONF &M sEhed thoacabtt as 8 bhwdilg (74% of the desired

2, 6-di br onophenyl - net hanesul fonyl chloride, a brown
solid. 1H NWR (400 MHz, CDCI3) S 5.55 (s, 2 H, 7.17
$tep 3 JESa Goluep of the tioasytate 1.6 Bayivl 6.79=8 20.7 ppmolpin RO M)
4hd ﬁdﬁ% ¥y (WBs AHAA%o8iLAYcktatt- BEENG! Whtorn€ Whdthen bubbled

PARCARER R R
winténtr3ted; qumntdnmnwhmnwasmetvhtarfa@uarfdowb, drieidowithd¥aP Gt e
gﬁnc@‘?r%%ﬁ gb B0l 8.3b Qﬁ(?@%PSﬁﬂy GEsirel Zm@ph@ﬁyl%etrﬁhﬁmf&yl

to afford 203 desi te

it 3 brownapie, TARWALAT0 g (5l B0 & REEHG 2, S-eha S

By, 0GedyUes.i rzBxanpl e 1, Step 10, the sul fonam de -ester

(175 ng, 0.206 mmol) was hydrolyzed to afford the 146
5 ; .

B i s e g Al s

3cid 4nectiyl eReH)Exadpi2 21, (Step 8=620midz 0.22 rhipl) 4a3edcted Jith62.8-

F%ron%ﬁlt%uylé%ﬁgé%e Jlfo y] ‘I@or@!& ’_?gp |3) a@:ord%g ?oché ﬁmce?dur@m Eﬁanﬁﬂe
B8

6. Step @do afferd 293 g onhq_ﬂiesu' lgfop@'md? as ﬁ)whlte sghfi in (qt.l'_gntltatlve
greﬁ()HZIH),705-712(m362 2.9 Hz, 4 H),
29 - 7.34 (m 6 H) 749(d,J—81H22H) 7.54

(d, J=2.0 Hz, 1 H), 800ﬁd J=8.8 Hz, 2 H). 25
Bieanpl Hsing the procedure in Example 1, Step 10, the ‘sulfonamide ester (175 mg,

‘67681r{rﬂc1)hﬁ:§b2hwdiwlad & sHrOhe- ﬂs[rag (@5t f 8-tk tpraplugthe iite
FAtorn suh |SRBTOC TSR (00l g e - 914 g2 a2
/6. atHZO?l Hyf4.28 &ﬁeffﬁ9|Hze2 )4 ‘é?pﬁeh;ﬁl%%ﬂd* et 5% (% 2(@ %51 (.
9/=8 8 @iz 6v H;’"@"S’Z dclt D=9.6,l2i 1?ﬂwl1 H3 . &Yr(lddB=8(80-I256 H))6. %a(sgﬂd)dem

m xt e =
Pttt R L2 TT 20 A i S Ty
ahd2dbﬁdﬁmdwaiédﬂ MHe8.08 & VehAeHndd )t hen taken up in
THE (30 nlL) and added slowy over 20 mn to a slurry
of -29

Example 4

4-(2-{1-benzhydryl-5-chloro-2-[2-methyl-6-nitro-phenylmethanesulfonylamino)-ethyl-1-H-

indol-3-yl}-ethoxy)-benzoic acid

Step 1. To a solution of 2-methyl-6-nitrophenylbenzoic acid (3.02 g, 16.67 mmol) in
thionyl chloride (0.56 M) was added DMF (cat.) and the mixture was heated to reflux for
55 h. The mixture was then cooled to room temperature and concentrated. The
residue was then taken up in THF (30 mL) and added slowly over 20 min to a slurry of
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NaBH4 in THE (30 nL) which pre-cooled to 00 C. The
m xture was stirred at rt for 2 h and then guenched
by addition.of H2O followed by 4M HCI. The m xture was
extracted wwth EtOAc. The conbi ned organi c phase was
washed with sat. NaHCO3 and brine, dried over MJSOM4
and concentrated to afford 2.52 g (90% of the benzyl
al cohol , an orange 5 soI | d. 1H NI\/R (400 MHz, CDCI3) b
2.55 (s, 3 H, H27 t,J78Hz 1 H,
NeBig in(THF @@mt@wruah prz—cmaledtv 6 rns g v piTedt pifor 2dyang
tHen d[@n@hea Ol Wbidigh opH,0 MO\MWW‘M ace qmglmrﬁ&e%s@mra%&d%h
86 hetembrgi P=a acrea vt it FACKGTS, Sntng aved
&2r BgSQoandnawhjentratae tondfford2. B2 wd@0%)t df ireckbnay! aicolian orange
éoggrgﬁrmrr 0, Boahf 5 238 (4, ke, flv% &ét,@gi)}'?‘héfﬂt 298 Hz, 1 H),
separ at.ed an e organic
p‘ﬁaa(g %/\gé'{@ycy%\ﬁﬁ?t‘jmg?’g\z ﬁ@ dried over MpSH™4 and
concentrated to afford 2.97 g (86% of 2-nmethyl -

r | RAQHE (862 gd15.47 HanRn ls
%{Sg?%r?)!olutr%?ﬂrﬁebenﬁy (dS 'gB% i (dH} E@J‘% %
Gqpled 10 1—_'68° Cand g %aarggmya%slp_wly aé egb raYH%JgI in 8 gglz,é%lmngZ
rhmbl).. Th& nBltap vwais sBrddeathrgbm Germperatob enayightbandntherediuBdesgth
r—?r g;lsémg) Phe1a g&? d)eré“@ecpt gFa?%‘éar?ddthW dd%nrc%%?é@bymashed with

acetate ac {groce = nE eih‘
lStnédeed P G gand a%caﬂffa@r’ heoFe Ry 9 0Lt P&
HitréBaRzy0blomid2la Goepsdlid. FFONMBVEIOgVHZ) EDOLPE2.83I(se 3 iHin 4.72 (s, 2
k€ =3: 46l B &P 8Ny L (k24 g,
TR I bssherel v Mot sl i
(2-met hyl - 6- nitrophenyl ) nmet hanesul fonyl chloride, a
Step g @-1éthy-8-nitbbéhz)NMRohde Qstebiz2, 1EDEI 8F Bma) G@s reacR:d6ith

éﬁ%ssgm‘gémaéa}aqga& rdma id_?g& %Fog@tgr e IE E%‘m@é 8, ét‘eEgStodﬁ'o_qu 44 g

S‘t@pbgﬂzvmlp?@taﬁ%ébm dure in Exanple 1, Step 9,
4-{2-[2-(2-am no-ethyl)-1-benzhydryl -

ggepw 9r| 1Ht|né‘9r‘§!:eo@{é/ .h]%sngngéy%te%”g,% fn %ﬁa’é&%@% 44,
6éactredow tupst heX'@r%ﬁdfoﬁyl aﬁ?fF'o:TF%ﬁs for offi*%p ep°fa fogmethyl-6-
AkrbSHeflyIRdethanBsulibny! &roride  dramyersote 1HaMRel4bO WHENEDOL)i T12.62

9 S t
S4Bk e 15 oL PR e 87 1R e o
&E@Hioiﬂ)o afford the 87 nmg (91 %9 of the title
product a white solid. 1 H NI\/R (400 MHz, CDClI 3) 6

ﬁjep 53EJ§IQQ ﬁ\e@rdcegure in Exampl%9 é{% 9,4 @-[2-(5’ arg%o-eth% ]r%er(r{n\rdrgl-

5-chloro-1H-indol-3-yl]-ethoxy}-benzoic acid methyl ester (Example 1, Step 6, 255 mg,
0.47 mmol) was reacted with the sulfonyl chloride from Step 4 to afford 318 mg of the
sulfonamide, a yellow solid in 80% yield.

Step 6. The sulfonamide ester (101 mg, 0.13 mmol) was hydrolyzed according to

Example 1, Step 10 to afford the 87 mg (91%) of the title product, a white solid. TH NMR
(400 MHz, CDCl3) & 2.48 (s, 3 H), 2.87 - 2.99'(m, 2 H), 3.03 - 3.10 (m, 2 H), 3.22 (t,
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-30 J=6.6 Hz, 2 H), 4.23 (t, J=6.6 Hz, 2 H), 4.33 (t,
J=5.9 Hz, | H), 4.77 (s, 2 H, 6.51 (d, J=8.8 Hz, |
H, 6.82 (dd, J=8.8, 2.0 Hz, | H), 6.88 (d, J=8.8 Hz,
2 H, 6.91 (s, 1 H), 7.04 - 7.12 (m 4 H, 7.29 -
7.35 (m 7 H), 7.42 (d, J=7.3 Hz, | H), 7.54 (d, J=2.0
Hz, 1 H, 7.66 (d, J=7.6 Hz, | H), 7.99 (d, J=8.8 Hz,
2 H; 5 Exarrple 5

4- (2-{5-chl oro-1-(di phenyl net hyl ) -2-[ 2- ( rifluor
BB, P Heh2d (Y g—mum waﬂn%%&) é#R/Hf TH), W d T 6898

Hsisngoh +3-e/d2} @8 hes ) henz aik, ass i, SteepHa, 2 H, fBrM(tsu‘r H),3t04

A 'f' ogagee%dkbggﬁw4zb(do RrPd 300 o (d 4Bz, 1 ),

10

15
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30

I%(tdaWtBﬁH?am’tbrﬁWJhQﬁdfé %U 224 g, 0.6 mmol) and H2O
(930 nmL). was heated to reflux for 2 d. The m xture

was cooled to roomtenp éatur% and the aqueous phase
was decanted fromthe oi 7" P&st due and concentrated on
tahe- {5mlmva|s(dmenyureymlé§$2-t{k8 -(wifloseroethyhbenryisulienyasyen ety

~salt (22.2 g, GO%Hma&-aq:l@dﬂbiyﬁaeﬁﬁmshud whi ch was used

oLk i bR PR 7479 i e
gial1t g, (023 Boly tetbutpaminpniumdasiide(§ g&h d @6 imm)end |'(295(@3QTE§-)
%nzg lhgzﬁgd ﬁqrehl?( So?g €. THE mixhad whe boldd foho@rﬁﬂémybﬁmd‘e and the

(ofo]0) was bubbl ed t hrou

ﬁqwousrpr@sp B %gq.aﬁﬁd WRMthe olly re %(%ﬁsqglg I51:00\(’:23 t'?;t%g M tﬁe frcﬁ%vag to
HRAGs! t6 raFekIahel Kiesibo sodiund shlf (221%eq &80l @2 Mhlt%mohd which was
yﬁ% bgﬁrﬁfu -E%Ppg‘(f}?é‘t@'?u' ting suspension was filtered and

ed so allowed to air-dry overnight to
afford (2-trifluoronethyl phenyl) net hanesul fonic acid
SR 3 (g-,Tnﬂddﬁ&%thylmeMmbmammmuc acish sesfiinnaait (23&cg. 84 mmol)
\éa\\ﬁfats n gg[{epcfi%’lc{ IF‘I WJOI—P{@E({) HLE ledtt§ R2Boc. 19 tiéat ﬁéﬁﬁ)ﬂﬂfhsdoﬂt’hued

uoromne net hangblt\%:f oni g.hacy qultu %
g:ool@a H(Zs(gbnwﬂS)bque F!EOL(QT *@e LR & §
Qu!}ﬁzﬁs@ﬁ%gj sthedl af booatempéreiare( 4413 hpthen C@0|€i mn)lceslpaswve
rfﬁ§tﬁ\t{1\ﬁgssﬁseo§\r4€0q Jad! @feré-gr%ﬂd %t Jbllém @taﬂlfv@d W& 8ir-dry overnlght to

. radfact KanﬂUNHE“WQBWﬁW@Haﬂeé”@"\?o?ﬁﬂr\é%&f g, ng’dt)‘n'ﬁ q‘lﬁtg solid,

dilidHvesd us¥d finoaOiMer pliifietiby| acetate. This sol ution

was washed with brine in a separatory funnel and
dri ed over magnesi um sul fate. The solutio vvaséjfﬁﬁ
eStap Gr AL @dsuspengion rotn&%tﬂworomesh)"ﬂ"ﬁ“yé)mﬁh?”%é{ $rs

5:991% mthHHO@tg |9tah@ DM#%@@ Bid) ataszd °beat eddes dxhlylahlotdet (44 nmL
t@l%ﬁ‘oﬁlsﬁ’&'ydjr?wf' oder ih E‘I‘Igg ggt#nagéer{x%ﬂaéu%%ﬁ%‘nk%ﬂgg%em% °C for
4 h, at which point the reaction was evaporated to a volume of ~ 250 mL and diluted
with 500mL of ethy! acetate. This solution was washed with brine in a separatory funnel
énd dried over magnesium sulfate. The solution was then evaporated to a brown oil.
This oil was taken up in 500mL of pet ether (30-50°) and heated with a heat gun until the
oil went into solution. The solution was then placed into a dry-ice acetone bath to cool

resulting in formation of a white crystalline material. This material was collected via
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resulting in formation of a white crystalline
material. This material was collected via -31
filtration and dried to afford 19 g (85% of

(2-t.(fl uoronet hyt phenyl ) met hanesul fonyi chloride as a
white solid. Step 4: As outlined in Step 9, Exanple 1,

~nmethyl 4-{2-[2-(2-am noet hyl)-1-benzhydryl-5- 5

chl or o- 1H-| ndol - 3-yl ] et hoxy} benzoat e (Step 9, Exanple
1, 0.15 g, 0.28 mmol) was reacte

figrafionr ARd GBPh teeefig p1t9e$1)f135)°/ﬁe?fh@ﬁ%f§‘ﬂiovf‘\ft9ﬁ‘)’ﬁph"dWPrBth‘%ﬂ?s“'f°”yl

hBrideds DwhiR-sBfy. Mol ) to afford 0.220 g of the -
sul fonam de, a white foam |n 75% vyield. "H NWVR (400
MHz, CDCI3) b 2.73 - 2.88

, 2.96 - 3.09 ﬂ,m 2
Si9p 4:3A9 eutfned in)Step 8, Framplp 1H)ﬂeth3‘ %@F% [¢-&-aminggthyl)-10epgnydiyl-5-
cﬂmmﬁb ﬁ-| Héol iyl]'éﬂho cAoatd (Stdr®, Lxhthple!1,H).15 4, 3428(®mol} was

eadi W Z-Stnf'l_%oron%etl'g@htdw}milggrteﬁ,%%ﬁﬁﬁ}lonc}e @71% ( ng%(o )
dffprd 0286 g -of ThedGuifoiamide? aHyhite Hodg, ipd5%)¥ield5 'HAMA (440 MHz,
Dé% 5273 6?82((% 224 H).96 5.8 9 H), B8 (B JH&6 HZ, 2H)), 3.88 €3 B1),

419 ggﬁgﬁf 2 fg%‘gtw[}s ot e%ﬁ&é@&ﬁ%@ &51 (fﬂ J=8.8 Hz, 1 H),
6 o7 a8 Bo(nml 336), e96 (K54 %), 6518 -t7h1@ (tri, ¢ H 7p9r70c7lﬁé"t(m QHW :ée

4
583 <‘23‘t Jh% INVRHﬁ_]Z"f% _Wida, (m%ﬁ@?kd 51585 359@ I,Q)S vy
442(s > H), 6.48 (d, J88Hz | H, 6.81 (dd,

' 8P 50 Usidg 1he|1koceﬂurb|)n Stén ﬁBE)(adxpleJﬁﬁeﬁlllfCHEmldz epipr (197 mg, 018

o?f‘y\;ag]é'ly ram%d_g agfgrd '_8é57m4?646/m0f fetthie proddd, a whitdgovider. H

mw@g@QjMHg:@wgoa,qz) 5 9045, 4 m S ¢ Sl—6 %%QHH@@W e a?'lg W2

Sy ioas, 7 %ﬁ“ﬁﬁ?ﬁ ﬁé“&?é%“ payA
¥ 508 A 4 ) 786(R%2.0

HaheHy (78t (A=Y 87 iJ'k),{7[825 qd| ﬂ&r% % M 2Ll b Hrus: caled

€dr rmé J,tﬂﬂfa@@@btshylk%bemzy%hsufoﬁmg?s] Egmaﬁsv\?ﬁwt mmsranuam

e
m{ LSRN HB0E Bl BB ey St 2P g

SCFi D e 5, Step 1, 2-fluoro-6-
(trifluoronethyl phenyl) benzyl brom de (15 g, 61 nmol)
af forded 2-fl uoro-6- Example 6

trifl di

ot (e o hRPOERY L Aanany mﬁkff'@’g’d "M

DI\/S(]trdleyromeﬂpylmgn(ygsulfgnyﬂgmmq)e%l]— -g@ol(?ﬁg{l}e f_}gbenéﬂé gf%p

?Ste;US1' ng ushg %Ofﬁﬂéﬂuﬁe cteﬁaibedge'd Exantpir®| Steh, 1St2efoR-6-
0.0 n ne '

égla&lqﬁwgtgﬁ[ﬁheg)ige&zyp gr %‘él 3’ g ¢ oygq mﬁgﬁﬁ‘) u%ftétcfe@mzcﬂuorofs

((trifludrbraethyprenylyhgreespifgnie ebid rregiums wai (540189718 Wit splid.

PRNMIRALE ARz Do) 82,0098 2u9eri26-7.88(m, 3 H).

Step 2: Using the procedure described in Example 5, Step 2, 2-fluoro-6-
(trifluoromethylphenyl)methanesulfonic sodium salt (15 g, 53 mmol) afforded 2-fluoro-6-
(trifluoromethylphenyl)methanesulfonic acid (15 g), a pale orange oil which was used
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wi t hout further purification. '"H NVR (400 MHz,

DMBO-d6) S 4.12 (s, 2 H), 7.39-7.73 (m 3 H. Step 3:

Usi ng the procedure described in Exanple 5, Step. 3,
2-fluoro-6- 5 (trifluoromethyl phenyl) net hanesul f oni
acid (15 g, 53 mmvol ) afforded 11 g of crude  product
which was purified by | owtenperature crystallization
from hexanes to afford 2-
fluoro-6-(trifluoronethyl phenyl) nmet hanesul f onyl
\mhnbatrfurther pgificatign. BRNYR (409 NHIMRD(\&B@@ds) B2 (£RCE)35.39-573 (m,
?1 (s, 2 H, 7.38-7.51 (m 1 H), 7.58-7.68 (m 2 H).
10 Step 4. As outlined in Step 9, Exarrple 1, nethyl
4-{2-[2-(2-am noet hyl)-1-benzhydryl-5- chloro-1
$tep nstol -WBingl et pocyde ndesartbed (Bt épsarﬁple Exa$tgpe 31, 2-Ho1p6-
grrﬂip?ro%gthﬁglm %4 yAiFanebufEind %Qd%é'@ 53 mmol) afforded 11 g of crude

| t
ermsiorgy o Ll | Boronet Iyl pheti o enesul Lo o .
filoeo-6 utiffuermerethgiphengmbthdresdifoayichiorided 690 wi 62%). "I NYWAR (400

@ﬁ?%‘% S S SR AR 2 ) 15

H. 4.22 (t, J=6.6 Hz, 2 H), 4.31 (t, J=6.3 Hz, 1 H),
éteﬁa (28 outfindd)in StepB2EXathplelts SnelhyHE{2-[R-(2-Efnino@&hyie1 - ber@h;@lg/l 5-

ool Sy Rhckinertzodi® «(stép 05 Exdthple) T804 ot Bditomof) was
%{Eag’@? V\%%d 255.10(:3; %ﬁ%pﬁﬁetﬁélgﬁp&%@ne@mﬁs@op& ch@g% 0507)4_%% 0.27
frihol) ko Bftckd bZ164 gkine s2fonSinkip, Hwhitdsion, IS %yied e HUNMIR] (400
ﬂlﬁp &%E&g@' ?Pg'&m 'g[rl—tﬁf%‘i'f ;?g m Q‘ﬁi) 933219({ J('-Glgﬁz 'ﬂh) @881(%
B LYo 0 5 20 A9 U Bl U v
W&@eg ('m 3.H0%.92 8, 19), {0V (d4, 1961, 3.31%, @H) 12564, 41-sz22

?ﬁg% 312234 (i ,EDJ-I) 6765%73'%0(&1 251}87% éSJ—g% 1 F) 7&5(6@-6‘4 Hz,

@H). J=9.1 Hz, 2 H), 7.03 - 7.13 (m 5 H ,'716-741
(m 6 H, 7.48 - 7.70 (m 4 H), 7.74 25 7.90 (m 3

0 TR ool Sy FRFR R PRI S R, o7

b)) warr mndwlmo@f@@mogm @) pitbe w&ecﬂodl@# agupite powder.
08 l\/ﬂ—lz"’D{/@OLc@)'&ﬁ‘b@f 9126, 2-H)[ $.27 B- L+6.4 Hz, 2 H), 4.22 (¢, J=6.6

LA LA LA B e g i

CI d
ni=g11Hze 24f), Ted hyi3 4n|®'db5éﬁzé’a1t1ém( § Hg’ 48209;%0 Fﬂhﬂ i), 7.74 -

a}é m' s (é L. |-?$8|9RM§Q>e%d tRIHL,CINRJAGEB H:4 7@54B076; found
53555‘5\/13‘_?[1\/13@%56% %I%L it %9«}%}53'3 6°fo IBEQ/%H;—'B@? 9%.

(4 1g) in anhydrous DVMF (69nL) was stlrred at- room

“tenperature for 4 days E}ng@aCtl on m xture was

filtered through celi
4-{3-[5-chloro-2-(2-{{[{2,6- dlbromobenzyl su onyl]amlno}ethyl) -1-(diphenylmethyl)-1H-

indol-3-yl]propyl}benzoic acid

Step 1: A mixture of methyl-4-iodobenzoate (5.3g, 20.2 mmol), allyt alcohol (1.78g, 30.3
mmol), NaHCO; (4.24g, 50.5mmol), Pd(OAc), (0.14g, 0.60 mmol), (n-Bu)sNBr (6.55g,
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filtrate poured onto water and extracted wth Et OAc.
The organic | ayer was washed with brine, dried
(Na2SO™4), and concentrated under vacuum Fl ash

chromat ography (silica 5 gel, 10-20 % Et OAc- hexanes)
gave 2.11g (85% based on the recovered starting
material) of the desired 4-(3-oxo-propyl)-benzoic acid
methyl ester as a clear oil. Step 2: To a solution of

5-chl -2-net hyl i ndol 0. 86
282 (e B gyResIah Sy R hsPot D arE Yer gires 3
rébDieinpemturetonldaye T eadtide mi@0e mia} filtaxeds thectidie defitel andTta
flgrafefgm %d of: \Af%t 4 )extrafc@!:l WM@QDPQYTEJ 6r€$Wl!ay3—:’r Wag ﬁaih&d kn

e reaction m xture
e 7 NSRS RICEled Ser YRR B HTBPo8Y (e
genohotzloe% em@mezadeay ghveVR 3 19\qaaYe basddt bn Siaet ;ecmmostamng

rgag?r@é HF tﬂ%\/ﬁ san g}ﬁpdé%ggzo%rdc%g‘n&ﬂwm acle Z\héﬂ

r reduced pressure, and t
resi due was purlfled by flash colum chronatography
Mg 7 TH0r s%Qn%rEéf%ntor@mmsunaaew & gl St2remdpaide@-gye-owavi-

1. )49
bﬁ%)gcu of &Zegn Fg‘f ég féléj@ %Pwérgglﬁb & cs‘in% Kéd Q (bs B&%d
RAs(1. 780 8 8.6Nakol], 6wy byririgBwigilangi (181 @, 32§, m@')si %fPSF‘) n
HRGRS w2 st RS BRRRE qudiRed vt stENaNEE, sition ¢id mby add the

at roomte eratur t d

93%‘ﬂ3ﬁ5)"/" n‘gl sg{ glgh%?‘sgohmﬂn & Erﬂgv‘%n%edn@%m:a%@ﬁ
THe)solvaittiveas reraayed omerrr@dmd@r%awes%nﬂ thedgsidnpayasi PyFited by e
ERPR LEORSoaapRvE wity\erloeov( BAcexans sto aiktkedhe dexired peoduct
m xture was extracted wth EtOAc, washed with brine,
dr67edn PR ¥%¥80n) , and concentrated under reduced
pressure to a brown syrup, which was purified by
Sleb! '3|°?o Qt%utjtfah BPtH'@bn%Gﬁ&ﬂ&M stéE iong66 0% 8ekh¥iLih rwmae;\ﬁ:) was
as. el uen 01s enz
e e L A o i e
fNéQBﬂr&Bwel h(al robth tgmp&rai@i2, follewed bydke @no@@gﬁ @q.gidlop af Qg@gwdryl

) 7. 2§ \ﬂﬁgMPYS hDeTRS fiattiod Mixlire N@Sst(rded @ergight at
enzo er oxi r

mom me;&e i dsolm LRt gedg, S [mnlitfuag pRgHES Ui
$tond, washem&litﬂ ibtied, ddéas(psSEaY; et ¢npcgirated @ndas gdpegdgressure to
This mi % | Qilich-8EP BhradbtbgrapHyl lutiag eth%
End" e SiM QEQ Sﬂﬁép &P h&ﬁ$4 lTheafﬁﬁzg e &1 %3S in
Efyihexaras %Soe'%?“bfoo'ﬁ\ﬂat?g’? '?5'88"2 RAPIGSE 2dITeR S veé I'n
apatyne (40 nl) and water (4 ni). Ag2CCB (1.75 g, 3.16
mol) was then added to this solution and after being
stirred overnight at roomtenpera ure,.it
tHerotighne pracifean akove (i g eMMoNLES d5E5) eC:TE{l d“géeﬁ‘q)
[ORWEE Py MeaBaNGEof NBBI (1t b.78asnauatddenzoyt maeoaneég mg)eThe
! tﬁﬁcg/as 24 %%st e Wik Ronbst P (LM ENBE sWkthb nfdteriBiRlisapiSdafsd by

TLC analy3|s) This mixture was cooled to room temperature, filtered and the solid was

washed with CCl.. The filtrate was evaporated to a brown residue, which was dissolved
in acetone (40 mL) and water (4 mL). AgzCO; (1.75 g, 3.16 mmol) was then added to

this solution and after being stirred overnight at room temperature, it was filtered through
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evaporated to a syrup, which was purified by 10%

Et OAc/ hexanes to isolate the 2-fornyl indole (1.13 g)
in 75%vyield. 5 Step 5: To a solution of the 2 fornyl
i ndole fromabove (0.52 g, 1 nmol) in CH3NO2 (6.2 nl)

- was added NH4QAc (0.077 g, 1 nmol), the mxture was

heated to refiux for 1h, NH4OQAc (0.077 g, 1 mol) was
t hen added, heating at reflux was contl nued for an
addi tional 1h, NH4OAc (0.077

1
calijeithe sMeNtWRS Wé%ﬂ'?tﬁ%“%hief’mg&’efﬁ"r? a“d f”ﬁfe{ H’é? affdeﬂ tothe
rddiflel 80 Glak Osktratt¥d Wih BECAcAlwaskead with trpe) dtied r(NaS0,), and

gxééﬂgg?qe(? {fdag's%%a?)n \ghlclt‘hl':‘kl g}cun&e% r{ba/o %ﬁc/ﬁg&ﬁg to fsgla{eqm;gg fobMyl

R ayer was extracted wt
ito®X(d .13 ahid 76heielonbi ned organi c | ayers were washed

wWth brine, dried (Na2SO4), and evaporated to a

[
S5 L2 M R ) B IR B,
pielab adied M@0 (T D, dgmmoldhe Bt Bas hegatiq wagogsh,
N%Cﬁ\%%@ﬁ?'ﬁbm n%&)owﬁs th%ﬁ (aldgad, \r@annpraeparuedvabwoaﬂﬂemg:r an

sy, Wit " GR7 Sug et s e Seiringfe ekt offoct

foheurtherxt bir eThearsaddion mixdre ms@lpmpétwcqbbto rpgMpipperyiee and
gtg#\%o(ﬁé My ane 3Msq, et &, wéi& abo %L)S%Hd(}qm agzkdanbs
L0 LIE 2 Hgéd and t E\r/‘%én E VRS el ash%ﬁjﬁ_g ri rie
etractect Wil EiRfico B PR £OmOYEROoa BYT B drorer prinky e
wessaglded dvapdrdiel to myélonifean vdmpmrmubfeﬁtetﬂnwsﬂéﬁn@osvwc
rﬁc&@ﬁ Ading 8 et Re/ddiBinds 6 Gindilen@fad;idi® the - nittdlefif ¢t a yellow

m xture was stirred at room t enper at ure for

iPIﬂm(Pﬁ%ﬁ)'hé%@éGldto reflux for 15 mn. The reaction

m xture was cooled to roomtenperature and filtered

%ﬂ: gsusﬁk gﬁpé { Sepahll byNHREHgEl, .4 g7 £ mma a Widura 6B tdust
520 HY e e i h ult |

(7 2 59h Mgt BE HELED g vR B Ceate e AR sl difleo

ighroushj'Rr 80IMEOTEe hqugets pase was dewebted 3ginmlhof G% B bwagragided

%ﬁ?ﬁgﬁ? Wﬁﬁgg&th% Rir& vJa@ys(ﬁlrredN?cﬁ ‘i‘@aﬁthed TVl\é taHuéUub NRase was

concentra ed tQ a %é 15

mpemtedmme %ﬂﬁ'r*g)fﬁo%lwbil addsf dorive YOI 8‘6‘?98%‘{/ ‘%r(/‘ PR {'Rg”
B 7 GRAJINMTME (660 GBiHCRRA donc.tHte (B4Seglinhingixtuge wamatived at room
non ep qu arcH 1%@%4 Ilgga?e% t& ﬂaeﬂnx {‘M ﬁfg‘m%%ﬂl\\@lga'gt%m%ré Qas cooled to

Calta. dqrk Y %Bé ]\'A%)s dded to
@ptempemmr@%ndl ﬂ'tﬁé@thrwggﬁ%‘be @qé&%«%\ ¥ A Was 2
A SritkeAs, b r@éﬂltlﬁl@ ety wad stired zdryid nyh arfs- the mixbrewds concentrated

El-?rlts%qg | 'g-l ]AFE% %ggéc}ugq%f)gfag e%@c?eq fith &Y End the2ébmbined

obrdnan@nmyephwshn%wwam@tﬂrﬁé N2Senep? Fansentated e 3! brown foam, |
ENRRLR podif ddOoyadofufinCthAdditddiapal by Bleting the column with CHCs in the

beginrﬁng to remove non-polar impurities then with 2% MeOH/CHCIs to isolate the
desired amine in 46% yield (6.19). '

Step 7. As outlined in step 9 Example 1, methyl 4-{3-[2-(2-aminoethy!)-1-benzhydry!-5-
chloro-1H-indol-3-yl]propylibenzoate (Step 6, 128 mg, 0.24 mmol) was reacted with 2,6-
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sul fonam de, a tan solid in 100%vyield. Step 8. Using
the procedure in step 10 Exanple 1, the sul fonam de
ester (175 ng, 5 0.206 mmol) was hydrolyzed to afford
the 133 ng (77% of the title product, a yellow
solid. 1H NWR (400 MHz, CDCI3) 6 1.91 - 2.02 (m 2 H),
2.75 (t, J=8.1 Hz, 4 H, 2.86 - 2294 (m 2 H, 2.94 -
3.03(m 2 H), 4.46 - 4.54 (m 1 H), 470(s 2H)
6.49 (d, J=9.1 Hz, 1 H), 6.79 (dd, J=9.0, 1.9 Hz, |
dw;qmcspr&%yl(reethapem)'fon% c%nd@t(Stes:%a xarpgle 3ht°Haff°rd72Q§4m9 of the
sEtfci’nl:mTo(e”&tan%aﬁi |21003,/o§¥elh‘|2 4H, 7.25 - 7.34 (m 8 H),

0 (d, Hz, 1 H), 748(d J=7.8 -Hz, 2 H), 10
800(d J78Hz 2 H. Exanple 8

Ser{ 8- [Lﬁurrghh@ IPECRAUre inf §i€i2 1 G Exiiraitié dr BB swifaneIpisigl dstsh 1 7B
.ébgerfu'ﬂ%l g h&&bl?%%@ RY LA&Y el 4)331m¢|(77%) of the fitle product, a yellow
n - -

b R 0, o 5.9 305l 257 et sBo Lo -
Do, ded)(B9823.08 (m, 234)8444%@4)(%@) rAe0(E eH W 48 (d, J=9.1 Hz,
gg%%%ﬁ (&’c{!‘ﬁfé‘b OpC RS, %H% 8 ?f Af &.98.(02=31 (0%, 2bat @1 (m

ko ik M98 -3 95n D Berdg(d aﬁ@egt@hi‘*%"%%%e Al

480 @3J=memet, 2 as oxi di zed to afford 1.7 g (539 of the
sul fonyl chloride, a white solid. I HNWR (400 MHz,
CDCI3) 5543 (s, 2 H, 7.32 - 7.39 (m 1H, 7.43 -
7.50 (m 2 H). Step 3: A& ned in Step 9, Exanple
1 450 dWdro-4+(4- B2 6idhibravehaydetibyimibelo ity h\-ydimrphylﬁlethﬂm H-

chloro-1 Hindol-3- I fRfoate (Exanple 7, Step
6, 149 ngy, 0. 28 'Tvd)°l§)é@%¥'%eb§ct ed Wit h

2, 6-di chl or o- phenyl - net hanesul fonyl chloride to afford
%?eQ 1ﬁnsiﬁ§ tHelndiBioHs fid Brdmpiies, Stepy 612 eauicts@blietzyil broBads (3.32 g,

115} el s M b GO 20D Byl

mym:hcdbtyzed to afford the 140 ng (99% of the t|tIe
product, atan solid. I H NI\/R (400 MHz, CDCI3) 6 1.89

_ftq_ijz,(:)]Us&g g%’dw‘g i 7&xanﬁ%§ gte 'B Té lé')lzyl li?lro§égta|$ é (127133
4urd)) Wes, oxRiized fo @foril. { @ (533’&gf the Hﬂfonyl cﬂyndeea white sog d\HVIR

jl)zr&@-l %D%|35;8543 sH)zH)Gyﬁh(:aS(m;hHD?ﬂ 050 {m2H0 (m 4
1 H, 7.257 734(m10|—|) 741
J=2.0 Hz, H)800(d J=8.1 Hz, 2 H); r‘g)g
Step 3: As outlined in Step 9, Example 1, methyl 4-{3-12- (2—am|noethyl) -1 ben hydryl-5-
chF) i}l]lngﬁ@z)f]¥5|%5M1bel5ZOEt'€| (‘E&&nﬂe [72-sted BEN48y Imgh-Or28t mmelp veas
i 56 A Ol S0 d 170 mg of the
reacted with 2,6-dichloro-phenyt-m thanes lfonyl chloride to affor mg

sulfonamide, a yellow solid in 80% Yield.

Step 4. Using the procedure in Step 10 Example 1, the sulfonamide ester (145 mg, 0.19
mmol) was hydrolyzed to afford the 140 mg (99%) of the title product, a tan solid. 1H
NMR (400 MHz, CDCl3) 5 1.89 - 2.01 (m, 2 H), 2.71 - 2.80 (m, 4 H), 2.84 - 2.92 (m, 2 H),
2.95 - 3.03 (m, 2 H), 4.31 (t, J=6.2 Hz, 1 H), 4.60 (s, 2 H), 6.49 (d, J=9.1 Hz, 1 H), 6.80
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1 Hindol - 3- I} propyl )-benzoic acid Step 1: As
outlined in Step 9, Exanple 1, methyl

{3-[2-(2-am noet hyl)-1-benzhydryl -5- chloro-1

i ndol - 3-yl ] propyl } benzoat e ( Exanpl e 7, Step 6, 255

d

0.47 mmol) was 10 reacted with

met hyl - 6- ni t r o- phenyl - net hanesul f onyl chl ori de
arrple 4, Step 4) to afford 180 ng of the

fonam de, om1so 1 %yield._ Step, 2.
@185, b P bR 1 TS 0] - 100 Bl aTe Pt B mas-
B84 fronahl),det1ds ter.0(Ha01 HYyB.00(08e8.1 HmA H); was hydr ol yzed
to afford the 48 ng (81 % of the'title product, a
white solid. 1 H 15 NWR (5400 MHz, CDCI3) 6 1.89 -
2.01 (m 2 H, 2.49 (s, = 9 75 (q, J=7.2 Hz, 4 H),
?4-(82{1-be|i&hﬁr9yl(5mhloﬁo jo- 2-2!1&@! 8- nlﬂo-SBBer(yhnetﬁénb@ujfom/laﬂlﬁ'lo)—ethyl-

4.18 (m 2 H), 48 -J=8.8
Hz, 1 H), 6. Ve (d%ﬁ"é‘j?gyép%y'gsﬁgg"i"@o 6. 56 (s, |
H),702-711(mJ66 2.5 Hz, 4 H, 7.27 - 7.35
$@p 18 AblbutlifeddB Step B, Bxanipig 1, Znekilly| 4-13- [6—'(2-émlnoe\hy7) -Bbarzhydtyl-5-

i Tt gotyihetf et ) AT 25 047 rypelves
reacthy Wtb@lﬁ?h)]l'f?tﬂltlfocﬂﬁ'ym}l mﬁhﬁ@ﬁsg qrpyl| t}h]orlfe (Example 4, Step 4) to

bitdrd ¢80 mé”oﬁ/thé flieRyidd) ap@Riveolich 81RYieldt ep 1: To a
suspensi on of

4-{3-[2-(2-am noet hyl ) - 1- benzhydryl - 5-chl or o- 1Hi nd
Stepyt Usino el Arénsdixre |lrtStalE1(HE>(q5w@pbﬂ@cF“E‘§‘aﬂl‘é’§@F‘ieb@8 n19n0 060
an§1 ) wWaRtHy BrblyD¥Y: to fa?r&ﬂ@&dﬁ%g (81%)CH nrmmatpecdiudlstea @hite &jid. 1H
referenc

Nl A SR b5, 420 S d PTG, SR LB
Gise i asp iy SH), RIOPdRAB ot Hando ¢ 2.18 (M i), A.76 (52 e RigAd s6-48
%, g—a §he, 11|? H‘?@' [ da, JJW Qre, HE61 by tefwt(m X)) ugez wWast {rh,lVEe6 x5
and concentra r e
50y Bh e BB i R B
es.8 Hz ) on. Step 2: As outllned in Step 9 Exanple 1,
nmet hyl 4-{3-[2-(2-am noet hyl)-1-benzhydryl -

chl or o- 1H i ndol - 3- yI]prog%agigeﬂ)zoate (Exarrpl e 1, Step
1, 9.1 g, 17 mol) was r 37 with

( 235 dhlou -Gl hyrhethdFa 2) i tifnssethyBrepeyleroariaaimo)ethyl

(Exanple 5, Step 31H-lﬂdd$SQl}pragyl)béﬁi&EkmB0 afford 6.1 g
of the sul fonam de, white foamin 47%vyield. "H NWR

(400 MHz, CDC13) b188- 2.00 (m 2 H, 2.64 - 2.77
(Sep 6: Hig aZu8fensioR .dd3-{3i-(22ntH)oetg))-9de(iahydrg-5-phioro-4H-gol-3-

(yﬁ]ﬂfr}y'l}g %8’_'2&%& (Epe aréd% (:iéscnl?edH)n Lf5849at(eﬁi Nd=87877b€ , B2,

4nqq)‘porayed2npreelg by 1efq;q)ence7n Q%entlrefy):p,g 0%) g rr’_rb\ol) uf&:&lsgN 21?0 4{@‘)
(ahd MeOH) (25 b vas adbed lirifhathy!Qlyldigzome@dng (@,0 N s@n.in hgxanegs, 9.6
|_IQ1L 15 o di 400 1, 1A G NGARLE Yike réd A a3 ACENE R PWRIFBAIULE methyl

ester (8.8 g, ca. 86%), an orange foam, which was used without purification.

Step 2: As outlined in Step 9 Example 1, methyl 4-{3-[2-(2—aminoethyl)-1-benihydryl-S-
chloro-1H-indol-3-yl]propyi}benzoate (Example 1, Step 1, 9.1 g, 17 mmol) was reacted

-37-



10

15

20

25

30

(0.70 g, 5% was obtained as a pale yellow foam 1H

'NMR (400 MHz, CDCI3) 6 1.82 - 2.02 (m 2 H), 2.56 (s,

3 H, 2.63- 278 (m 4H, 2.79 - 2.89 (m 2 H, 2.89
3.00 (m 2 H), 3.90 (s, 3 H), 4.29 (s, 2 H, 6.42

(d, J=8.8 Hz, | H), 6.77 (dd, . J=8.8, 2.0 Hz, | H), 10

6.84 (s, | H, 6.98 - 7.11 (m 4 H), 7.21 - 7.28 (m 2

H, 7.28 - 735(m 6 H, 7.37 - 751 (m 3H) 763

(d, J=7.1 Hz, 7.70 (d, J=8 H) ,

vuthaz glﬂmzromzthvlvhenﬂ r\a_qShageswﬂ@nvh ghiericie @‘%@a&r étqpni‘» s‘t %;9 16
VB Lford 6.11\& tHEEdulHanRie! #whifedodim & 478 el NMRVEED MHz,

d | ff f
et ép" oL E6f 7 n B 81 ARt W S0 o 0
4@51“ §45.9 Hz, D), @13 (2 ZI-H)), 6.99 GlgJ/=8 QHzrg HnB-70 - I8 (10, H), (7§4
§L64 #7 Al 413) 724k, 1 15, AA2e (H35 Ch=r87 19), 36 - 2.4b)m, $HY§.55 -

717(m4§ I-t) rﬁ Q%(dH? Hﬁé l{%’ln 3d_d8|06 tlp_fZN nietf&y;ulf's neg%de byProééct
(0110 g45%) was/obI8ndddgs alpafe Belibw foafn. |I=|)NMI7 (89 Nidz, CPREB) 8 1182 -
220{{};1 1—§ 245 6158 3 1, 2ida:- 2 |27 -foxo (R4 3 1H3 GFINRQRS 2

4 ¥
o (A A B E%%?ﬁiz%gé% W%Fﬂ*%&ag?ﬁ‘ B tR,

glaB(&; 1 NB 608 .- 7Houmdd HI7.266 7QB;(mH, HY 728;- TN5 (B, &17), 7.37 - 7.51
G35 ' L H 1H 7.95 (d, J=8.3 Hz, 2 H
ﬁg'ﬂ?g 3%”@;/}1]3?)%??7@ &l 08 e },7.95 ( z,2 H).

(trifluoromethyl)benzyl] suI fonyl }am no)ethyl]-1 '
ﬁep B0 Qsing thel grpsedprlin Ben20iEzaraple d, B8 nBtrypester (28 |9n§}4tnh‘@0|)

%ﬁ%@&@q o %ff@ﬁ %?5 éQS@()We%ﬂé-%roH&@ alYeldiy soid.f onami de

t
mwa&oowe@w@o &) 84 8.%197 <%Hh§&5395338 § 'afc’éggé? g
9490, 91§, 4080 (a Q=8B 1 HY, leTspddydegs, 2.HPAIH), Fed 4 DI (m, 5 H),

Eﬂdgﬁwﬂa %4%390—% %951)6)7&(n1 418, 7791(093-%87Hz21
H)..7.95. @6J/%&B Ha=BHB 1277 (.11 Hy; HF@XS?&“FG& f%j%;s Fa 4391&'*'
%45‘9109@ tQfd-(ES-FIRG, p+HI™), T5.218228nal. 7c7aéogsc(:r(®s\|433&:|_l|)ﬂmc;4s7 g
%OBGELSIJ%%%Z %°H5“ﬁé 6%%7)_%‘614 gﬁq\%sﬁ’}?m 2 8. 1275
(br s, 1 H; HRMS: calcd for C42H38C F3N204S + H+,
759.22657; found (ESI- FhMBple[iH ' +), 759.2269; HPLC

purity H20/ CIjS’(gZNs oHSo4- (&meHXRI% [2@nefiifyro: 38 Exanpl e

12
4- {3(¢r[ﬂaerpmet(nzlIbgnzaulwlf;o,r(yt}ammma@vleﬁq%'r%\t%f?fy)}bﬁ&-’rﬂ'%%ﬂﬁ*y| }
)L?sﬁ Mhd r@cé'élhlle‘?ﬁ Qteﬂ 10 Example 1, the N-Me sulfonamide ester isolated

sy L P
Usdony(46% of pireotitie radectcrepale yeeu pwdew Pr/bWB O-de) &
'77%56\%6{ mVBEH &, &V\Ei@\ (ml 81, afrede omH)LeuB (s, 299%. 4&5(41 J-8 8 Hz,

AR SR TR R

J=2.0 Hz, 1 H), 7.51 - 7.66 (m, 3 H), 772 (., J—78 Hz 1 H) d, J=8.3 Hz, 2 H),
1275 (br s, 1 H); HRMS: caled for CyoHssGIFsN2048 + H, 759.22657; found (ESI-
FTMS, [M+H]™), 759.2269; HPLC purity H,O/CH;CN: 96.2%, H,O/MeOH: 95.7%.
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acid was converted to the acid fluoride (7.0 g, 100%,
an orange solid. 1H NWR (400 M1z, DMSO-d6) 6 8.17 (t,
J=8.0 Hz, 1 H, 8.40 (d, J=8.0 Hz, 2 H. 10 Step 2:
2,6-Bis(trifluoronethyl phenyl)benzyl al cohol. Using
the procedure described by W Dnmowski and K

Pi asecka- Maci ej ewska, Tetrahedron Lett. 1998, 54,
6781-6792, incorporated herein by reference in its
entirety, 7.0 g of 2,6-bis(trifluoronethyl)benzoyl
fluoride was converted ExmielZal cohol (6.6g, 100%, a

pal 4. 1{33 bl 21!/{[2‘13 lBls(tnﬂ%r%ﬁﬁ%yl%onyl}%ﬁgﬁ&ﬂl?@ e]Hld7ro‘;r E|25
2 H) Step 3 'F’*? émgﬁﬂx'?eg-'wgﬁ'ﬁoﬂls%%yr%% | ) benzyl

brom de. To a solution of 2,6-

%Q 1 Q'Gfédﬁﬁlﬁw%%lyl)ﬂgr%w I)JQ%EZ édsw@l tg@ Bl@be&@n&s&bea By W.
Crmovkompa 1 Ceaks VEaBomRS Tara Boeh vl (BB e f ol e
ifeurinedied mdreialby oafedecy iblits ga,ntl@@ il 9f. 2,6Fbig(triffuoromethylsanzoic
$4d \R/% e&:n?é"%g g% alach ﬂJoﬁdy_Rzl 0L £B6% R leH rd?antgg %BlldadFﬁﬂle (450

ﬁ e T Xtur mg ltered
He. CUMRPO-deB 1B 17 &t é‘r%o o bt 4t el O%ﬂe %a | ow oi | .
suspended in 2% Et CAc-hex and filtered through a pad

gtg (§)Jr ?% Ells(ztrlﬁlFJr%eq_M@% )ﬁ)%grﬁgjlda?co%gl %sgg ti%%oed@fe (descrlbed by

ess
W) Drpwsig gnd K. JElqsegkq_MaC|qjev‘ij(a 'ﬁetrngd(Qp lgt't_719§8 1 '581@792
%5or§§r§9c§d fierein by reference in its entirety, 7.0 g of 2,6-bis(trifluoromethyl)benzoyl

ﬁ%o dde s cohlefrleg\?c[ thFl'&:a%l @%8 NYdodd el ANRAME SiPNL nEE480 MHzZ,
BPEET4-99 (G0 BREGR (8. y berAA dpFéfitie? 7. 2 g, 23

mmol ), sodiumsulfite (3.1 g, 25 mol),
r gbut um i 4 0. 1 I
B 5 )2 vEE st Pgherfunod *Hofus” T b L5
msrlfbd'otneﬂjylpimnvlai@niw enpleshat ur@-Gand t h88 aqie¥lls BRAset-
t.pﬁgnﬂnﬁs@ntnsﬁrd‘pémetd@ 1¢|t rhMol% ?mrdaa (B0GILCA nCenwasaady
on the ro sSS_t.0
G e A4 AL e s gt o
sexhderdtyel trebraddedida pRet g, 2092% ELQ Thd m'%ur% ma% altef%ﬁheﬁgh
\Qﬁﬁte léﬁ@ (g?d%?f%trb%ét 'méryefldvﬁait wasusp@fieSireP% FEtOAc-hex and filtered
Bis(trifluagro e a
e ko 81900 TR IIITER 013 Bt R m i gl “BhMR oo
MY, QDCk)E 4.76 @, 29), §59 @, M%@ﬂﬁ)ﬁﬁwe&:wéﬁ&d in MeOH

(5 mM-) and cooled at -20 C while HCl was bubbl ed

t hrough the m xtur The resultin i .
S T e B r SR P A e of
huis(tfifidotcetetrdiphénybrpizyl Gedrmide (7.2red %meelhtwdvedswf@ T eradd
%B'ﬁ‘i @téé&%ér%b‘ﬁ?&rﬁ raldB Y. 64eg vl b anes il G0 RiLgwashdhted to

. an orange solid which
reﬂux for2d. The mlxture was cooled to room temperature and the aqueous phase was
decanted from the oily residue and concentrated on the rotovap to dryness to afford 2,6-
bis(trifluoromethylphenyl)methanesuifonic acid sodium salt hydrobromide (3.2 g, 32%), a

white solid, which was used without purification.
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was used wi thout further purification. 'H NVR (400
MHz, DMSO-d6) b 4.25 (s, 2 H, 7.64 (t, J=8.5 Hz, 1
H, 7.96 (d, J=7.8 Hz, 2 H). 10 Step 6:

2,6-Bi s(trifluoronethyl phenyl)nethanesul fonyl
chloride. To a suspensi on of 2, 6-

bi s(trifluoronethyl phenyl) net hanesulfonl c acid (0.14
g, O44mm|) in THF (10 m -) and DI\/F(005rr1 ) at

d I d
§f8 3r g \?\%e ésjg'S(@héro@%F'Wgﬁeg’ﬁlﬁ@%'ﬁ"ﬁf‘gﬁﬁs rﬁﬂdnt ai nea 6-
B@Ktoﬂvowrr@fw&phewl)metharwewfonheacniemdtuno palt ([.%& ar e4faemol) was
LidpeRicadn MaOPUE hnL%ha t6oldsl Yash WFlnéM-ibthsJ'ﬁb@ﬂeQ tk¥bagh the

THETE GBI 1 15 B RIS BB 0% Vit SR opi rerturs o
dlsowlty. fifeeedmi Xbrowgh weeliext r arct edonventnatédt QMo ( 2fferd 10 2,6-

Qru%%%%?lg%\%%ﬂnéﬁédmst'ﬂ% id é O%?; gm‘tbO%)H%Q dr&le rgopld Whlch

concent r at
405 opep wouwﬂ?ﬁf RYFficgEerpr | '@Hz VRSB & e a (W H),

7@t erBeat U)er. o (Jst=a18| szaHD on from hexanes to

afford 2, 6- b| s(t r| f 1 uor onet hyl phenyl ) rret hanesul f onyl
chloride (33 39 a white powd

S 4 BERGHOBme RSP s SV aop o T @ guspension of 26
asdiifuomnthyphagietthbreduliopic 240%).14 g, Ghd\Ro) 400HMHD, mL) and

i o) 36 58 =0 20 s 1ol enilsf. @b, Lol Sy

ined 1n
Erepydisiee The bﬁ@ttwperature was malntamed below 0 °C for 4 h, then F%he reaction

migtBre wirs (fRera@ttiELEh Ddiide-ahd basmdaydinyiHFS(10 24 ) ahtl osreerdirated to
:"6' nlg%ﬁa} VBIXm%: prl'ﬁ)é)x*)&lpg M%’ @%p?ed(tFXM B H,(EP 1) wadtBdded

p 3TNy B(etmlktﬂtelmscmeﬁ@qﬁ%ﬂ WHEFPAT X AR by st Wit sat-d¥aHEDs
(90 mity) H,0 (RTmIMBAd) brink Qoahif)Pdrikd 184,509 adli coriventrated to afford 99

suI fB crr] gc?dmr%%lvgs%%@%g\gy éog?tg?n &atﬁ% g?sltaﬁlfg%o f#émw%nes
(tmaffqrdl-:ge blg(trlﬂgoromgthgg_he(wﬁmethngsulf@ygghler 8. (BB my( A$%p aHyhlte
odder SGonderfithtiorfof 2k &étherqu&rﬁaﬁdZdedJadl:ﬂ)lonaﬂprﬁﬁ.:oi &7 rdg, Mp%).
5»]1%& gdpo‘}\él-?z i’foﬁa) 5 55')63 26r9 iogg f=9§ 5 T§|,}, 972(u JE_BVO’H212

(h‘m4H) 728-735(m 4H) 7.41 (d, JlSHz 1
H),759(tJ77Hz ,789(d J=7.8 Hz, 2 H),

Tgnah i iy E%Pfé’g&g i el e AR RS oegeaey =
( dhdcBo-fhig-indol- &wlpronwiﬂeymzow@s(ﬂxymplel & Adep B0 14§ Mgk P-J7MFg! was
(%gd@d Rin 3, %%gs)lﬂuloﬁm‘@&@g#&gl)m&hé/rﬁkul@ﬁrﬁl %ﬁlbé;pdé (90 H17g1;NM37 mmol)
Jto-,affgrd,_]z‘s? a9 g the 5 I@p\ar(l ahpz?_ﬁ yellgwé%a nSG Qyﬁ% gl lgl R (400
(KiHz, JGERC13 5 MiB3 - 2.0Blm, BH)/ 9. 66612!78 (3.1, 2. 29 QR.94(m, 2 H})2.92 - 3.03

1-()33 891(s|_9 M), Zz@ﬁ J-al k61 By (48e (& 2H), 6.54 (%7J-'9 1THA3 H)18.81
%220#877721 *SF M‘ 6(8r?1(531 ) 7058161("8 44 5211 afzz%(ﬁ‘ ﬁu*']’ 7.28 -
12.35 &n,(aH), T.41)d, HRbBiz, ¢ &), bH ow-mmeese» FEIQAAE78 Hz, 2 H),

7.95 (d, J=8.1 Hz, 2 H). .
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H+, 813.19830; found (ESI-FTMS, [MtH ' +),. 813. 1965.
HPLC purity H2O CH3CN:  95.5% H2O MeOH: 96.8% 10
Exanple 13 4-(3-{5-chloro-1.

- (di phenyl et hyl ) -2-[ 2- ({[ 2-
(et hoxycar bonyl ) benzyl ] sul f onyl } am no) et hyl ] - 1Hi ndol
-3-yl }propyl )benzoic acid Step 1. To a m xture of
met hyl 2-nethyl benzoate (5.0 g, 0.033 mmol) and N

b d 033

e o B P ERByr Psfesiogeais 1 BBaur g oy id o e

rhitnel) waxhudrodaizadm dfferalt 97 dng (@3%b¢flﬂw<tlﬂfe ®r0d!!Ct5a yellow sefide (H NYIR

@g@@ng;*@fé Al La"ﬁs f1 b8 &ﬁ edy)t @?96&9?%7;:§Htt4elﬂ) pod(s, 4 H 467

(72 30§45 8 Plmh 5 & HSUBH r5 2 U Chf IS (o e, 9

o, t4h4) T2V, - TIAB4mU MR AT, 528zl hY), erSdt, V.2 Bnd Hiak7 s
Q)“g 1845 df-bqfﬂz' 9%{) ?—2078%6’91-1)? HR‘Mé“détchf& Qfrsld IN,0,S +

Hh-l 15 40, (o (LT MRR A I et oS v O
bes%efijoumedtaroeguh, cooled to room tenperature, and
concentrated to afford nethyl 2-

({[am no(i m no) met hyl ] t hi o} net hyl ) benzoate -

hydrobrom de (10 g, ca. Y3whi ch was used without
purl fication. 253-8-éeford1-(diprenylmethii)-2{e-@@t um salt from

. gl By Be Bt bl “@é“ﬁ“ﬁﬁﬁeﬂ%?'}hﬁgﬁ%%##?@
tSha@ fri xTaureembdire 30 methy! m@hvlv%'éoaé%ﬁﬁ Onds0P
%Fb@rw%%ﬁﬂrﬂuw (579 ¥! 01083 W) mou:cactm L) was seped aen@qw peroxnde

g‘g %ﬁ@qg dlé‘g: %Pﬁ)}({& Oﬁ%té@i%Q‘emx)for 1 Q%Ng&%ﬂntb(‘mom

th
(téﬁl@aratdu)a,, fH@@l( 1I@nglir|_)Ceh@ndar[§ir |c}‘{g@c:6(n1r9@d m_9 affprd oppethyl 2-
Q%rﬁgﬂ )‘Ban@Qt@Q?thf ab.ady messabined), awm:ohrvmsg:entgmlfnaﬂd with
o014y ‘eﬁé‘fé‘rﬁ‘ eorl SRS pURR BRI *Cl70g o

met hyI 2- [(chlor osul fonyl) rret hyl ] benzoate, as pale
y&ﬁi WA%IY’(ﬁrteaclf $he crdde spbRiRe from Blept (sm;gemsamnmom and thiourea

4254, ]%Y%Wﬁ}'%i{%;%rg‘l 1;'9 a&%{}%h%éjcf ¥ 6e5?u}>g%r04' ﬁ l:&é'lédntgorloom
GeRfdraue5 nl)andas adgaepntrated to afford me hyl 2-
b({[ﬁr‘i\fné nﬁﬁé){?&!hmrrh ity fehEttom@ribrimiae (100, 36, 100%), RS was

h he m xture was 5 heated to reflux for
weﬁwﬁht’%w &gyl ed to 35 C. Pyridine (0.16 ni, 0.15
g, 2.0 mol) was added, followd by a solution of

ELEY) TRs kbhBLBRGRWhk R8N SldEEt (1 b] denzaabipwhs euspended in H,0
(100 mL) and cooled to 0 °C. Chlorine gas was bubbled into the mixture for 30 min. The
ice bath was removed and the reaction mixture was poured into a separatory funnel and
diluted with EtOAc (250 mL). The organic phase was separated and washed with sat.
NaHCO; (100 mL), H,O (100 mL), and brine (100 mL), dried (MgS0O,) and concentrated
to afford an orange solid (6.48 g). The crude product was recrystallized from 20%
EtOAc-hexanes at -78 °C to afford 3.63 g (47%) of methyl 2-

[(chlorosulfonyl)methyllbenzoate, as pale yellow crystals.
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Step 3 (0.29 g, 1.1 mmol) in CH2C12 (2 nL). After 5 h,
the m xture was cooled to room tenperature. A
solution of conc. HC (0.17 mM-) in HO (5 M -) was
added and the mxture was stirred for 45 mn. The
aqueous phase was separated and extracted with 10
CH2CI 2 (50 nlL). The conbi ned organic extracts were
washed with H2O (25-m -) and brine (25 nL), dried
(MgS™) and concentrated to afford a gold foam (0. 40
g). Purification by prep HPLC afforded the title
genpbuid g F@pampion1F%-{3-[2-(parhieogtipl ehenzhivdais-chibroNMRndol-3-

&Iﬁ%&l%zm%@' d(@ho 1 6376 mﬁbol}o (r@éi la H}B éi)s t added

?|§(tr|ngetmﬂsnyl)glﬂgqoztcgtan’@e 0306m57 0(28 g, J=8. ngnql}z |.q)uxtur@ y3s
hekted thDefllz&r 80 nih, Thehizpoldd td)35 °C. Friise (0116|'th 0A51( 2:0 mmol)

& %%d&ig] gagovw%b éﬁiﬂon o) et(ng] %%glld_gds’ulfdfy@'Z%th)‘_éerggat (fmm
§tp§3(0(29, 0. 1.1HpmolHrNEs-Cl & k). Aster 5 [\Ghemw NBEBied. to Fom

ediperdidel, Af slltion bEEdncFHWB(O 17Mntf] in-5,0 (BE338L )24kl adddPlad the

' %ﬁ&dﬁ ?‘/'gs F%rgd%_!ls 'PL ?Bg (Z&ue'_@s%rl\é%eoglws %ep%/gtedzgnd%naeqe with

CpkEn@E0 el hylhy £2m[>lzed( ¢rogniq pxieets-were washief \With HbRdRhiyiL) and

bz yds] mu), foiey | (MasOpoarkit Bytckntiatddi 1ad afford-ay lobipr @y (dlaeng).
r?ﬂcgfon%gsgr%? H}’L(_‘[ Lgijalrd?? Hll'éetlt‘%rc%%%gﬁﬂde (79“3?%9C r12k;}'(?da Ipgle yellow

(qam fH DHRoHB8 MW d}m@-ﬂé) @érﬁz”ylZ Br{on? Hb 2(855t, ¢76.6Hz, bl 3.03

?szqu) @ds?sletHbOB@?]@s 323@ 4.94 (s, 2 H), ?57 (d, J=8.8 Hz 1 H), 6.92 (dd,

I nes |

14 748 TS RMERY L PE BERSH OBh B LR R M -

Dh/,Sﬂ-‘lﬁG)gol 7870, { 1), 800Hy, J=B. 32&2 H3612(99 (s.31 H) HR8Segaled for
4#1'"3%%’#‘2“%” B T oo o 0 Pty

Y CHRT R 2P B8R &'5‘5’ 8'5'390:@o| ) afforded 2-fluoro-6- 30
(t r| f 1 uor onet hyl phenyl ) met hanesul fonic acid (15 g), a
pal e orange oil which wasHpRtiawW t hout further

purlflcatlon 6) b 4.12 (s, 2

, 7.39-7. 745(3(@'10 °§"£f>d'pge'1¥g‘g%?yggﬁ YoMt he
pr ocriluoremetibgibendydalifonyl}airiaoping- H-/-lr@leﬁsyl}sropﬂ)bbhma@%
@té | f1' uo Qﬂa?ttﬂé( | BB&%&MJe) 'Z&Eécﬁ@ébeﬁh“ é%p@‘e aci Ghef 19 @.fiu6rd-6-

ord

éUPqW?’M‘VWe”VBR?rF@np%?’H'E%EéwCrgst@lula ) RoRES 2 uoro-e

liefhanesetiyiphadyl)oetiadesulfonic acid sodium salt (15 g, 89%), a white solid.

BRI, MU IEROIE @E\W&oo R h ) is
531(8 2 H, 738751(m I , 758-7.68(m 2 H.
Stp 24: Udisg otk proeeduren Eseribed Exa?nqallnalelﬁ, nétemy?, 2-fluoro-6-

Atfriilt?o'rérgétlgﬁp'hgﬁvlﬁgﬁgné‘shpfdni'c's%ﬁiﬂﬁhs)égr(‘Vé g,%a mmol) afforded 2-fluoro-6-
(trifluoromethylphenyl)methanesulfonic acid (15 g), a pale orange oil which was used
without further purification. 'H NMR (400 MHz, DMSO-de) § 4.12 (s, 2 H), 7.39-7.73 (m,
3 H).
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chloro-1 Hindol-3-yl]propyl }benzoate (Exanple 7, Step
6, 0.12 g, 0.22 mmol) was reacted with
2-fluoro-6-(trifluoronethyl phenyl) net hanesul f onyl
chloride, 0.074 g, 0.27 10 mml) to afford 0.127 g of
the sul fonam de, a pale yellow foam in 73%yvyield. 1H
NVR (400 MHz, CDCI3) i51.79 - 2.02 (m 2 H, 2.74
(t, J=8.0 Hz, 4 H, 2.82 - 2.92 (m 2 H, 2.92 - 3.02
3. 89 (s, 3 H, 4.15 (t, J=5.8 Hz, 1 H), 4.42

(m 2
&ep B: ::a.lsm@ e prcedusg. dpsoriged I Hxamplegd, (Step 3=8-f@oro-6-

2i’enfpud‘BmetIiI:yldﬁbnyl)ﬁ*reﬁlznés@l;fonﬂa: £5a 1/17& 754 fHehol)Jatratd 18- ¢ oHérude
by o b Rhiate gt g heigndd t s -

Hebrad-(triivorpnettdrhend)methagesyfion ciiixidepPd d., 62%)e 'H NMR (400

Mt epen) sieseat 2A), by, PH1L T 5817788l (h, 2A$ hydrol yzed
to affggh 101éng %89/©£%gmtheﬂt|tle érodugt .a pale

yel | ow powder. 'H NWR (400 MHz, DMSO-d6) 6 1.80 -
1SteH4:( Ay o@linefi in Stelb 8 ExarBpld 8, hethyl 4—{B+IZ -(22an8®ethyB-1bénzhfaryl-5-

Ach'd)o—1l4clnﬂé 3( pro@y@ﬁb&nzoﬁe‘l@xérﬁble J?‘&:‘t@p HZ 0,12 b") 0.25. I'Zrﬁol was
-/rey@ed W|§h -:[Iu?rpn t'l_q)rome,t y}@elay?pmewagesgéwl cr%oqq? 059%@ 0.27
Trb8l) foraffodd 4927 grof Hee sulfgnabide, & pale Yeldw, fodm, 7t 78%,yieli=5HANMR
E&@O vihHlZ')cEch )%% fgdaz B.IZ'}_Q'I 3 |J’[_§'Zz 74 t"!)=8 0Lz, 1346)( §82 ' 25& (m, 2 H),
5 s Sy hs By D2ed e sl 201 g e
HI%M EHIBC (d H=8.8p2.(H2L 1N @&-B7 961 KPY. OZEdEX?ﬁ’FpQé HE54 H), 7.19 -
a3§;rf 8§ M 9205 HP'?%@Y irm’% By, 7 %f Dia(§|]=|£ 3.
(tri fonyl )a

uor omet hy )phenyl]et y m noj et hyl }-1
H i ndol - 3-yl ) propyl ] benzoic acid Step 1:

2steg 4 Ukingpthe prdtéyuke) ip ISesperDExbmpie G,Cth@lsulfbﬁarﬁ]degesté}@ 1%y, D.15

ol? g%’i{?%%)%é Q c?%'r 4102%18 (55‘@0 ﬂ{g\%l]l gl%auct %t ;?arﬂa %Ilév@powder
vlet AR (40038HZ (IMIQ-dsa £ 189 - 1 %3("5@(3&9 263 ‘T?rés BP o‘h‘i*)dé 8B anit
St R H, 445 (6, DH), 6.49 (dY0Ed.3 HyasH)! 6 2@ (deds8id b.3tHz OHY 8®6a9.15

'Sgr] tsfga‘?gé 1]‘13(m %tf%m;]% L@J%{é QE o rt-i)h?ﬁbs‘?tsg (rﬂu{ ﬁ{”r%g‘ 7.66
o B 7 U BT ). B5EafroF MR SoCh{Soh PonRMS: caled
Sta} b41f—iEst4 IBIoeP +2H4,2762.20149: Fould MBSILATMSA VI sHils | ered & 8o8; HPLC

R TR MM 832 LT hed To the orode

product was added hexanes (75 nL) and the m xture was
heated at 60 C for 4 h. Eranpexsnes soluble fraction

solid (015 g RS NFGH et B AR 1od" cog

Wi t(h@u@romethyl)phenyl]e’chyl}sulfonyl ammo]ethyl}-1 |ndo|- -yl)propyljbenzoic acid
Step 1: 2-(Trifluoromethyl)phenethyl alcohol (5.0 g, 26 mmol) was treated with CBr, as
in Example 12, Step 3 to afford the bromide (6.6 g, 100%) which was used without
purification.
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10 purification. Step 4: As outlined in Step 9 Exan'ple
1, methyl 4-{3-[2-(2-am noethyl)-1-benzhydryl -

chl oro-1 H i ndol -3-yl] propyl } benzoate (Exanpl e 7 Step
6, 98 ng, 0.18 mvl) was reacted with
(2-trifluoronethyl phenyl) et hanesul fonyl chloride from
Step 3, (75 ng, 0.28 15 mmol) to afford 70 ng of the
sul fonam de, a white foamin 50%yield. 1H NVR (400

155, Bkl 83 4 v s e
Esamie 19, Step. 207 affard thedittourtnjunt sail)(2.2 ) 5 el white Soid, 87h|b|iwas
&se‘d)wrthcﬁltBgrn’lca’t@n86 (m I H, 6.90 (s, 1 H,. 7.07 (d,

, .17 - 7.32 (m 9 H), 7.35 (t, J=7.6
HZ 1H), 741(d J=2.0 Hz, 1 H), 7.48 (t, J=6.9 Hz,
BtebI)S The @&Bth{cdironidim/sal frokh, Stdp tﬂz 2 4,59 raehol) da8 s&per?déd hllinO
gncWr%at fﬂ} %12 QH§ d;ﬂQn tl:?ﬁm&% %eg{éb% \L.ugjg% 8%n %‘F‘W g) was

onam
ARtaIRest yZ gdhe sruds PERduct pvasngsided 81%8"9$ G%@Li PM thepnistgrc was
heatdd 4t@0pOViaterh. THY hehdvids 6dille hbtion WEG0ARRd Bnd edbled-to —78

5,540 Qe 0, A T g e

Plzﬂfcqtlom) 7.15 (appar d, J=6.8 Hz, 5 H), 732-744

(m 8 H), 7.45 - 7.55 (m 3 H), 7.59 (t, J=5.7 Hz,

s A e oyl e
ehkiered Hrigslol- 3@@%&@"@@@%@'&—# SEp96.,296 51, §.9%iminol) was
fdi&legi/ Eﬁfﬂ/@-trlhtﬂd’r’&%etﬂy)pheR@chZ%ZIfonwFahGn@élfrérﬁ YtephE @433 B\bs
o] 6 Bl A br 0 s Oitharife 3 DT Baiin st visit o MB 40
MH;SQﬂ)Cf:l@@yﬂ §8ar? A3dne? Hy|2)7o -2.83 (m, 4 H), 2.88 - 3.07 (m 6 H), 3.07 - 3.23
hhmqi)otag@(syb%mrqwd }Jbﬂ(ﬂﬁQ'@H)aS'Sd (d, ‘&45)3 SHep y, 6.9 -6.86 (m, 1
no- 0 i in
LTI Gl b £ Gy b S e
Thé (¢.em20iHaNT hi). ¥t 48r (b a8 Hat 1 Hi, éfcﬁ?:dti J=i & Hzard), 7.95 (d, J=8.3
ature for 3.5 h, then poured into a solution of
cold 5% HBr at 0 C. The m xture 5 was stirred for 15

mn, then the |layers were separated and the aqueous
IStepéir Usig theeprbeegiotedul Stapt1l BEXERGE 2, the dulichanide eiem(@@ mg, 0.09

%%nméz», Hyébé%éd wﬁerdvasrhwg%ﬁdﬁ tﬂéﬁkl'gg?bdﬁ&da V\Wﬁé Bbwder. H
dried over or at ed élelda dark [ UId

(R4 MH#&%%%P@P. T3P \eh (mg B 2cﬁ8 OIG: # BD)-2H08 -t 8
S, BOV(H L JFB1BtHZA U1 HY), [6eA3 (pali1U-8.8.c23 Harl. H)1 015 appardt, J=6.8 Hz, 5 H),

(7%2 F?ﬁm(rh é)h)ewbh%%n%%w%é B8 7% § 15 FHUTUSAS Wz, 1 1),
USENg LIS BT OEPIUC 7 08 (m, vm8.3 Hz, 2 H), 1283 (s, 1 H); HRMS: caled for
CazHasCIFsN048 + He+, 759.22657; found (ESI-FTMS, [M+H]™), 759.2277; HPLC purity
H,0/CH,CN: 96.0%, H0/MeOH: 98.0%.

Example 16

4-{3-[5-chloro-1-(diphenylmethyl)—2—(2—{[(2-fonnylbenzyl)suIfonyl]amino}ethyl)—
1H-indol-3-yl]propyl}benzoic acid
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described in Exanple 5, Step 1,

2- br ononet hyl - benzal dehyde (1.58 g, 7.94 nol)

af f orded (2=fornyl-phenyl)-net hanesul fonic acid sodi um
salt (1.40 g, 80%, an off white solid. 15 Step 3:

(2- For nyl - phenyl ) - net hanesul foni c acid: Using the
procedure described in Exanple 5, Step 3,
(2-fornyl - phenyl ) - net hanesul foni ¢ acid sodi um sal t
(1.40 g, 6.30 mmol) afforded
(2-fornyl -phenyl ) -nmet hanesul fonic acid (418 ng, 33%,
2tgral:d oyebronoro-teluiifig. (120 Btrapoljin CH.Cl, at 0 °C was added DIBAL-H
(2w @ Y= PE L )55 'ﬁﬁﬁ&l)aﬂﬁjsﬂ% fr@eﬂ:}f&n ﬁ\'ﬂJtL% 'v%@ ‘stiBH ROt R&me

?I‘ OCG

e or D R e (8 & P B co! S 4 Wit . Fhegiure
was | sfirred fasridendin, {(her ftior fayérs pleen yéparatert aranths Waliedigl layer was

%Qﬂré&édolﬁth(é’#ﬁ&z'aﬂd thg%%guaéd'ﬁ}' id é;?e@s]%t% uéaf%P% i hé\? CO; and
gvaéef d(féd °2ef>hQS°zen<§Véa°fsted Iﬁ?sy'%‘bf‘ Ak derid (945 e phomaterial was
Exerhgiteetiylin thewektystep without further purification.

4-{3-[2-(2-am noet hyl)-1- benzhydryl _
chl oro- 1H i ndol - 3- yll y }benzoate (ExaTP 7, Step
@tep6§ ﬁ’.’gFor@yllpZIeml})dp3t FPgeulfonia Aeid ctpdiym palt: sing the procedure
(dBsdrioedni Bxhreply |9, -Steg hazasemhdntemyt- béHfithéHyd@ (|( 86 ng’ 94 mol)

s u

ST i g0 e I e

%Exanpl e 1, the sul fonami de ester (28 ng, 0.039
mmol ) was hydrol yzed to afford the 17 ng (62% of the

Eﬁtn%p! 8. gf pﬁrﬁngheﬁ/l)\l\g&}n nesmﬁ mc %:Id %8 % ‘ﬁ"fé rﬁo?eﬁfﬂﬂefj
E4<am9!p rfe tHA §b@ﬁgrw&;§~@mﬁ dp@ﬁh@ggﬁl?g@; @plﬁyquilum salt (1.40 g, 6.30
trhrhéid effordedy (2} irtrgiHe henemanes aehicl aSt q@18ling Te3BREM4le yellow
?,51{03 [ 5-chl oro- 1- (di phenyl methyl ) -2-(2-{[(2- 5

orryl benzyl ) sul fonyl]am no}lethyl)-1

Hi ndol - 3-yl ] propyl } benzoate (Exanple 16, Step 5, 58
ep 9 @F b Bthehyih-MelRefes(ioni chioridd:  Osifg WE pfocadlde described in
FRERGE £ 880 s pamg- P Pibetre P& P ROl e
w&qumvlwhemyl)mmamegwpnyl OHigside EHE tmgoap%\)aéHque t49NHANCDRL:) 6

sial1s (NahyBo2 @YLTIRACT 4L7 8k trn 3+§t@é¢(s 2pg dried over
I\/gSO4 Purification by silica gel chronatography (35%
to 50% 10 Et OAc/ hexanes) gave the desired product as
®tethd:tAs auyindin(tep Birxarepey . mShyd @-{2-[2-(dsdnrinpetiyl-1-benzhydryl-5-

th@&ﬁﬂwneollstyl &‘oﬁﬁ;bé&o&éa@&ﬁplé 7, télﬂ» %U|sﬁ0r'ﬂ§”bf4§ rﬁrﬁ&lgrwas

(0 00500 ) e ol 2 (i S Bimal oo s

Exca@PYepofi@e sulfonamide, a yellow solid.

Step 6: Using the procedure in Step 10 Example 1, the sulfonamide ester (28 mg, 0.039
mmol) was hydrolyzed to afford the 17 mg (62%) of the title product, a white solid.

Example 17
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fonyl )am no] et hyl }-1- (di phenyl nethyl)-1
ndol - 3-yl ] propyl }benzoic acid Step 1: As outlined
in Exanple 17, Step 1 nethyl
4-{3-[5- chl or o- 1- (di phenyl net hyl ) - 2- (2 20
{[(
[

-{3-[5-chl oro-2-{2-[ ({2-[(di et hyl ani no) net hyl ] benzyl }
|
[

2-fornyl benzyl ) sul fonyl ] am no}ethyl)-1
ndol - 3- yI]propyI}benzoate (Exanmpl e 16, Step 5, 58

[
H-
ng 0 081 0.022 n_, 0.21
and RTZ\%#CB&C ‘la" m')oygg%\lafﬂ?éhql'ﬁ"'m (2
m ) tydj"%ﬁw b?r@ylhﬁltqmylﬁanmc[)éih;{l]w-bnhumfymromb{ar(z{aeac.d
[(dlethylan1no)nethyl]benzyl}sulfonyl)an1no]ethyl} 1

ey m s et o llpip e e 0,
ib:l’@ﬂbe{nEyl)@lhifooyl}amholecﬂwphelnlyt;qim{yﬂwbﬁyl}l%nké’até {Ex&ample 16, Step 5,
r

65‘)1? @Wﬁﬁﬁn }&%@%@;&%ﬁé{ ga?re\)liéégﬂeﬁ%&[;ﬁ ’/% (o]qgg% L, 0.105

waﬁé Ci3t % Ogg ™ok #1dl the 6%8@&% ixjuFe ‘S?%ﬂl%’ed to
Famm el & ofernipit HiHe néacl{tiBn [wWas cjobrmmhed @ith 2af (\IéBCO§(bxtracted with
LTI A SO0 ) i

e s 75 sl oo A pg e s —

(66% of the title product a white solid. -46 Exanple

%i 41]6%%?@ ln]St ;j;sz E@%Lpfcsn%{n d% e%t{ega8 mg, 0.039
6963

r ox enz am no
qulid\ﬁﬁ WQJYZFQF%QWM" 0o hst"éq)vrqducwwh@e e
procedure in Step 10 Exanple 1, the side product from

Bmmﬂe18 5 Step 1,
phen ’%@E“s {[ 2-

%i chl oro- 1- (di -
( hy df-blprebloreyd- &Hﬁ?ri(yllemlamme)ﬂwf}vﬂbﬁﬂm})?@'fonwarunp]ethylH-

H-i ndol - 3-vyl Gdﬁf\@r%atmmma&&-B(yﬁprApy‘menzo@a&@lz mol )
was hydrolyzed to afford the 5.0 ng (61% of the title

product, a white solid. 10 Exanple 20
@te(ps {5 outinesrimExantri Hh Step!Tmeating #-Y3-B=chipror -{diphemiimetinAd-@-
{[@zfowyrﬂaﬁmwfb@nzminbrémlyls-@mﬂd):aarwaﬂ;)pg}dwidatel(Example 16, Step
ropy enzol

98 s B MRS e TP NE CX TR s naprioom

](Sﬁulnﬁg;) n9:2§ aninplb]iet RGE) (25 -mig htoo tford. mgthp!h ripimenidngeX2-I{2-
.bmghe:lnmsméltﬂymea%hmﬂﬁmm]ew}d 15 St ep 1: As

Zé‘l q@n{]rgetgm U%g‘rlm(@f”f}ﬁ%?mﬁ%?h%) mg, %) and the side product
methyl 4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-
(hydroxymethyl)benzyljsulfonyl}amino)ethyl]-1H-indol-3-yl}propyl)benzoate (8.6 mg,
15%), both as white solids.

Step 2. Using the procedure in Step 10 Example 1, methy! 4{3-[5-chloro-2-{2-[({2-
[(diethylamino)methyllbenzyl}sulfonyl)aminolethyl}-1-
(diphenylmethyl)-1H-indol-3-yllpropyilbenzoate (20 mg, 0.026 mmol) was hydrolyzed to
afford the 13 mg (66%) of the title product, a white solid. '
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(2-{[(2-for rTyIbenzyl)sulfonyl]amno}ethyl)-l
H i ndol - 3-yl ] propyl } benzoate (Exanple 16, Step 5, 45
ng, 0.063 mml) was reacted with 1-acetyl pi perazine

(28 ng, 0.22 mmol) and NaBH(OAc)3 (26 ng, 0.12 nmol)
in DCE (3 m-) to afford the sulfonamde (39 ng, 20
75% as a white foam Step 2. Using the procedure in
Step 10 Exanple 1, the sul fonam de (37 ng, 0.045 .
nmol ) was hydrol yzed to ffolrﬂ after preparative HPLC
separation, nethyl 4-(3- ?oro-l-(d

i phenyl met hyl ) 423-{5ch{ofd-(diphepémethyre-B-({IZ

Bbb rﬁ’&ﬁ%ﬁéﬂz?l‘]&uff&mfalrﬁxmtﬂﬂj)ﬁhhaélh-y pr éﬁ)benzoxc acnd

6@3 F%'"gé"(e[ eBeRe A Bes T emat 1 1 Sie e =

$tspl froetyyl }43r5-chidre-d4dipRenBmetbyl]-3120{[2~ ( di phenyl net hyI ) 1

| E’SJ* Bﬂmeﬁ%xlyé&ﬁfsﬁ’lfb\‘&l% RERFRRN A Hdol 3 BbrofhBénzodtOt N8 @S mg,

Q0913 ok P P&dri'wcea.tﬁ RENG thae-Ry9 (3% 51 fhe fise progudhed wmte
goliper azi n-1- yl) met hyl | benzyl } sul f onyl ) am no] et hyl } -

H i ndol - 3-yl ) propyl ] benzoic acid -47 Step 1: As
outlined in Exanple 17, Step 1 nethyl

4-{3-[5-chl oro- 1- (di pherfPREERYI )

(2-{[(2- fomqy-l{&emaryh)(d;pﬂeﬁ;dmyih}rlamaq(ﬁ}zeplbgrbz)n-l
g‘%ﬂeﬁgﬁ’%g%ﬂﬁéulio lﬁmﬂo} A 4034 - W‘)@en%&c aciPBRPERmpi21

cte era2|ne
(0. 0462242 ﬁe?&'wpera&wd MBW@&@;@SW@%V'% nogpthyg-5-
mvol ) i n BREro{13(diphenyintethybxifidnddl-3-pitprepytfenndcmate (41 ny,
5 84% as white solid. Step 2: Usi ng the procedure in
Step 10 Exanpl e 1, the sul fonam de
Stepl 1) Aseeutined inExamale t7o Sigpfle rfﬁfht/'rfe{ﬁ‘z[?CWﬂO(1e<9%efk¥'f'“ﬁ‘W¥Q -2-
%{ dzeorﬁiymdml)sulfawynmh@etagaj 116linddIB-Hp@pyibenzddte (Example 16,

5 AT bl fal 0
lelnd Ndbﬂ*(%cyl@ﬁ)mep‘g/l‘% werk & @ B &3 alhis aéeréﬁhelsul qramide (39 mg

%E&Aqyl,vm%-fbérh“ ouronet hyl benzyl brom de (10.0 g,
nmmol) in DM (50 nl) added potassiumthioacetate

(8 1 g, 71.1 mmol) according to the procedure oqutlined
iStepERandsine tes popedyrein Step 40 Exempield d theruifenamisieciét Mde 0045

"Hﬂn&f ﬁlﬁ.? ﬁ}/d?bl}lze@]{g #8ragd afté?lpr%aratlvegﬂ-ﬂi’mc%epa}hmn methyl 4-(3-{5-
hi oace

9 g, 36.1 mmol) and
scBBfoqu STVQP%WWZ?ISEZ‘QR bins E?ZT 5.4 mmol ) was di ssol ved
iytmedhylybertzuilselianyamoec) ¢thyllaiH-edq-Syiprapv)benzagie WAt dhd. (23 %) and
HhathyRALes 2GR @ tjxtflé’ce%ﬁ)emﬁ -opietrgtbensyhaapaydniglethy)the

pcrhl%?o(?‘ld-(d|pheny|me'thy ”m mdc?f '3- yﬁprogyl}genzoal;{e %7 7 mg, 21%), both as solids.

Example 22

4-[3-(5-chloro-1-(diphenylmethyl)-2-{2-[({2-{(4-methylpiperazin-1-
ymethyllbenzyl}sulfonyl)amino]ethyl}-1H-indol-3-yi)propyl]benzoic acid
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yi el ded upon concentration and | owtenperature
recrystallization fromhexanes an off white solid
that later nelted into a pale orange oil (4.9 g, 47%.

“1H NVR (400 MHz, ~ CDCI3) b 2.01 (d, J=6.8 Hz, 3 H)

5.32 (q, J=7.1 Hz, 1 H 7.56 (t, J=6.7 Hz, 1 H) 7.67
(t, 25J=7.8 Hz, 1 H 7.77 (d, J=7.8 Hz, | H 7.91
(d J=8.1 Hz I H) Step 3: Using the procedure |n

nmple 1,
%.teq 3 e oetﬂzn%w r?esarée'ﬁw)sf&p heRthX) Ar(§5-chipre: fri(diphgnyimethyl)-2-
E{i(pidehyinybulfohdayinodiien zei-icdoa 8y ibroptbankoes t @xample 16,

I e
o "Egz%fore. R Rissdeteat i - et iR ne (BBery B
el NaBHI@AQO(3% gngy 0.16 3ama)) lz@qwém)L) toatiorg wp@ul@nem@e ¢4omg,

84oh)ae WHltesdmixt ure of sulfonam des in 24%yield. Step
4: The sul fonam de ester (0.042 g, 0.054 nmol) was
hydrol yzed according to Exanple 1, Step 10, to afford
Ste0 25 \gsifBthegpreskedurpidn Stepl @ rapwigct. thersyjighamide &ivgmg. 0.026
ﬁnFHol qlas hydf’cﬁyzleé"to'%d(tl‘l@ﬁ %%vaéﬁﬂeﬁ)radu@@a (vBlite sbid - 1
3 (t, J=5 .02 - 2.08 (m 1 H
263- 277(m 6H) 286(t J76Hz 2 H 6.47 (d,
J=8.8 Hz, 1 H) 7.01 - 7.0x@mple@3 4 H) 7.24 - 7.40 (m
12 H) 7.44 (t4[§(szcrﬁ>r&‘14 (dnéhehl}lmZthﬁsz(zi[(Mf? 6 Hz, 1 H

éxgﬁ.m(g ét&l‘f]luorometﬁphenyl@thyﬁs&fonyq)amlno]eﬁ'nyl]1-'-1H lﬁdoEB-H) 5

4-{3-[2-(2-{[ (2- br onotiereyb}zaicfagdy| | ani no} et hyI) 5-ch
| oro-1-(di phenyl nethyl)-1 Hindol- 3-yl]propyl}benzoic

%?elpﬂﬂegi' qu mgftﬁ){lg-t[lf@ulzoglegﬁhe By (I}szﬁed r ?10|0ng %Q%pmmolFX HBIL?SO

R nadied lebssﬁmﬂhlo@dﬁéﬂaté(‘&1 60 1-idnyl) dcpordiny k) the pooates outiined
vﬂ%ﬁ?r}%leb r oan §p EE?} gﬁforaédﬁﬁ a%g ggﬁt%% ?1?/ h’llgg\r/@?ed%ggc a?;fé)o rd
1.06 g of the sulfonamde a white solid, in 49%

)SlteQJ pt Th&&.o‘ébaatezronﬁste;de$m493@c$6nnnmmaamd @dilm aeeE (205 g,

| f 9 |
95t B S D  ohR Benld TR b r 1 g an
phiothecgas wasvihibbled gbagegrding tpf tmochumn pemelesScep T

ua%%d upén Behckatien Ehid Io@—t&ﬂperatﬂreﬁgcr{{sﬁalIlzétldrl) fron2 héBines an off

lte iélﬂ)thaﬁ A 7m%lge§ o pa1e Zriéd'é‘ d|2(4?)_98 42%£|Zﬂ(1tNMl_F|§]r4%o]MHz
(szla ) 5268 (8, J=0.8(Hz-3 H)§3|2|)(q Jg7. gerZ(gH)f[S@.“t 2.7 A 'H) 767 (&
(ﬁ’vaﬁth)H 77770@ J-77a|4z7164$”v91(d4)us 17Hﬂ H) 7.24 20 (mj 1
H, H, 7.36 - 45(m2|—|) 7. 49
(dd, J81 13Hz 1H),801(d,J83Hz 2 H.
HRE: Usinb ditt firoved G4 aHRGRING NEGPS, 4-(BHi2-(228EnoteintA-benghydey-

(ESorETMRrdor3-MpyibenbrBackBhdthyl ester (Example 7, Step 6, 0.123 g,
0.23 mmol) was reacted with 1-(2-trifluoromethyl-phenyl)-ethanesuifonyl chloride (0.79 g,
0.29 mmol) to afford 0.042 g of a racemic mixture of sulfonamides in 24% yield.

Step 4: The sulfonamide ester (0.042 g, 0.054 mmol) was hydrolyzed according to
Example 1, Step 10, to afford 0.035 g (85%) of the title product, a pale orange solid.
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Exanpl e 25 25

4- (3-{5-chl oro-1-(di phenyl nethyl)-2-[2-({[ 2-
(trifluoronethoxy)benzyl]sulfonyl}am no)ethyl]-1Hindo

|1 -3-yl }propyl )benzoic acid Step 1: Using the

procedure in Exanple 1, Step 9, nethyl
4-{3-[2-(2-am noethyl)-1 30
benzhydryl - 5-chl or o- 1Hi ndol - 3-yl ] propyl } benzoat e

. Z 3) O, =Y, . l -
{HFNRRRL60 WiHz s, 8.1 e’aQ&_J;E 1 n&l 37"&2 3-ﬁ§ﬁ2£3;4¥‘%ﬁ §{£§%56§.08

with 2-trifluor t hox y
S T B 258 G0 AP BF. 2T GrRada. H) 2 7B
@ol4i i) 1.2 4550 (i, SRH) 7-49t, SEBP H2; 1 AS 7B036,r=hedHz mH) 7.85 (d,

=earmd ¢ 13 8 08(E0=60p, g sul fonami de ester (83 nm,
0.107 mmol) "was hydrol'yzed to afford the 80 ng (98%

of the title product, a white solid. 1 HNWR (400
MHz, CDCI3) 6 1.86 - 2. @3atp22 H, 2.74 (q, J=7.6 Hz,

3-8t Yromofe s finyferipnstnf e hiio Aihehlflpey s ngor,
Hz, 1. H), 6.80 5 (duyllreeglignzoxcamidy; 1 H), 6.85 (s, 1
H, 7.00 - 7.11 (m 4 H), 7.16 - 7.23 (m 2 H), 7.24 -
.28, . 2 7..28 - 1.3 8 7 - 7.44
516 % Tl 119 erodi i ™! it o ietnly izl oty
penzhyPeA 5-205®SH-indsl Aol IRreEs toenrodt: (Examile 7) Steped,. RBE T, 2.81
Eﬁﬁg’ﬂfe\@ re%ﬁtle&Q'ith 2-bromo-pheny|-mﬁ’fhanesuléon II chloride tg affortd r;l.olfs g of the
-{3-[.5-¢ ro-.2-(2-{[.(3-chl oro-6-fluoro-2-ne enz
fitbemide, S hnf S e S yibenzy
(di phenyl net hyl ) - 1Hi ndol - 3-yl ] propyl } benzoi c aci d
g&‘ég@: J\fs Idesc:ribed in exampled1, step 10, the ?qufonatntl]idel eStetri(190I mg, 0.117 mmol
- uor o- - hydroxy- 1, 1-di -et hyl ) -hen
o< iy ey, e Y g V5T o ik S i bl M
(400 MHzgGCDQ D, B8GmEN2) (mi, B HERKS -2. 18R, AlH), AifedeX87r(in; £ bigeiBO
w.g? (nllle ﬁﬁ?.@gﬂ gsiysg,ﬁvwzgelmk f.@i wt 21 ﬂmoems (AJ=88 Hz, 1 H)), %9 (dd,
o8 0 s O Gk 2 7 08 i D 7o meh bt e 24

o riyoned enpleimad it & . 3nd 4St(my 2 Bl 7.49ed, aFgyhtl,.3 Hhé H), 8.01 (d,

RAC Y SN yTHIEr S é’.,LIJiahﬁr@C@é%% HHH2Rs 1800 folRd @e@ugﬂ%,

E\gasg was _extracted wt dried (MySH4) an
fhBenf?%at38d. Purification via trituration with
hexanes afforded 12.05 g (93% of the amde, a white
solid. "H NWR (400 MHz, %,3)258 20 1.41 (s, 6 H),
3.66 - 3.75 (m 2 H), 3.77 - 3.87 ( | H, 5.94 (s, 1
), 6,90 - 6. 08 (HfcHre-cpnenvinettvZ ey ' 1 k). Step
2. (trifluoromethoxy)benzyllsuifonylyamino)ethyl]-1H-indol-3-yl}propyl)benzoic acid
2-(2,6-D fluorophenyl) -4, 4-di net hyl - 4, 5- di hydr o- oxazol
e. To a 0 Csolution of the amde fromStep 1 (11.9
g, 51.9 mml) in CH2CI 2 (50 m -) was added thionyl
stebor: i deing 2 frocedutdl in E8mpPle MSkep. 9, Thethyl @48{2-@rantiosthyil-e-

| t r . e ,
FRE B A BT EARTESSERBERY 5. 5 befodind g o
Wimoh was Gacteh avith 2<tyigigeomethoxy-phenyl-methanesulfonyl chloride to afford
109 mg of the sulfonamide, a white solid in 46% yield.
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was taken up in H20, basified with 6N NaOH and
extracted with Et OAc. The conbi ned organic phase was
washed with brine, dried (MJSO4) and concentrated to
afford 9.42g  (86% of the di hydrooxazole, a white
solid. 1H NWR (400 MHz, CDCI3) 6 1.42 (s, 6 H, 30
4.13 (s, 2 H, 6.90 - 7.02 (m 2 H, 7.32 - 7.44 (m |
Hy. Step 3:

2-(2-Fl

G2 LSS PR oS TR O B 1,

wat epdraly{ed. td&ﬁgd ﬂzqesscsmmfaﬂ%) qf theTie p(romgt mwh)te sotidertH NMR
09, BT Cﬁf@ﬂ(\éﬂ Sy )r@mql ymvgaﬁﬁ@m;\ @héoalaégn(z?mp

solutlon |n

2 t
YIS +%¢e92gﬁd%“#<§tﬂ$%¢g diff pe ) %o
(awef#me G Hatt Hy, 665(<, SrHieT 0 tF.81 (TiHeH), 346t rr@a i Ak 74 -

MBI IFN/ 2L 1hL D O 21 80 (R ?Nk'ﬁ@'(d 290 S baR o

|ne aor.gani c ase was
CoetbHNP T . 7R 2O PN COBs » ot ed o
afford 8.64 g (96% of the di hydrooxazole, a clear

col orless oil. 1H NMR (@QQan'B CDCI3) 5 1.42 (s, 6

, 2.40 (s,
T) H-{3-6- OQIQI’O(%]‘ (2- {Eg'phIBroFf‘tﬂuogp-qq)wethy;Ib%y|)_sul§ongl§am(lrm}etrry%ﬁ)-
Step 4: 2- Fliptignyimetigh-hitlindorhgiiprapytenzhic deid a sol uti on
of the di hydrooxazole from Step 3 10 (8.43 g, 40.7
nmol ) in CH3CN ( 70n12 was added nethyl iodide f(}9.2 ;
Btep 1:1 26-Piflesrg-Negriivdrexyel, hdipettiyetiiderraatied 1oF P eF peltion ©
3. 8hinB-2himetMiiogaR@qn 0.0y, 133 mhe)uasH:tie (Y500l uadert ritragem was

ﬂ’{dgF Egog\tm%g sg[;lﬁ%ne% éa? H%?? éﬂ)&ﬁﬁ\ ortde-:r Eleﬂ é{l %%@tﬁ' fHol) in CH.Cl,
(50 mhir afesd ragctidn EixOe WRR dhene WRed Wgomdﬁf@hefﬁfﬁfeu ?nd stirred

@\% ht. pfa'rhESreé)eQ% hdire vaRcdilted h\_ﬁtﬁCHizoaladd treadEodsophase was
[ ux or [ tipn e

%@ﬁt\eg it &%gf ad[nﬁq gM%ich Oag%ogg% tée : Fiﬂgﬁcragﬁng\bggg{r&on with

E@Jaﬁ&fﬁf&rdeﬂ'h&O&q (B860) of Phh aviseymuhite\galich el NMR, &P MHE, 3) 8

\i"'4‘i hs B 53&1' sif4) @7t @ @hinl1 HTBD436 e oM TR MNAS),

act The conbi ned organi c phase was
\K/é‘é,hédeﬂH*)brl ne, dr| ed (MySH) and concentrated to

afford 3.67 g (58% of the benzoic acid, a white
% & %%DHZWoéh% )Mf%lm g-)dlh§dr3-o§&oﬁas To3a bl)°’Ctsofdfion of

=7.8
emrat s Stpiy1 e S 36y 0 B e e Bl e
fi6 o SSBEEDm#uo() 3.T66 repcti@Bmiktunmwés allowved It waryl todhero tgreperature.

ﬁg‘g ‘%g‘ Tth Q@ge ng %&-ﬁerﬂ%tem ahdl tdietel R@th MO U ré6idue
mmmewéé 'gij BasiievBERCNAR Arbares Wi ERTho (0g gombiRed

to?dé‘ﬁf& phBsd Was’washelr thI4®>rm1'd djieca(MbS&d)ked coneentrated to affotdog 429

Cslurry of Na 1 (T ik H
dogoanfe diasrecrae ug oy S nfh BB Cooli kG, o0
ht. &8, 2 H)eBoQuBhT i@ Hy7.32 - 7.44 (m, 1 H).

Step 3: 2-(2-Fluoro-6-methyl—phenyl)—4,4—dimethyl-4,5-dihydro-oxazo|e. To a 0 °C

solution of the dihydrooxazole from Step 2 (9.18 g, 43.5 mmol) in THF (140 mL) under -
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the addition of H20 and 4 M HCl and extracted with

Et OAc. The conbi ned organi c phase was washed with

sat. NaHCO3 and brine, dried (MJSO4) and concentrat ed
to afford 2.67 g (- 75% of the benzyl alcohol, a

pal e yellow solid. "H NVR (400 MHz, CDCI3) 8 2.42 (s,
303 H, 472 (s, 2 H, 6.88 (t, J=9.0 Hz, 1 H), 6.96
(d, J=7.6 Hz, 1 H), 7.07 - 7.20 (m 1 H). Step6 To
a sol ution of the benzyl al cohol from Step g
q_rgorgwwd)ad pwp@sgme@y@'@nes.m chiefise 43191 é/[jsolutlon in THF 43 mi,
1303l (Aftep Rerthid B 0StH Mias eontsved amethé fixfurg wad dtirfsamvgmight at

The nm%g{uge d\é\@ rt?agtl n %Q{Fﬁedwgs qﬁenchgy wnthC%rsf"atL(thgé" ag’ N%2CI

anhépn eohextragteq w@#tpénp@mqmb@ed Praanigphasgwas washediwith deee.
Wlerdh(l\/@i@Q):I ahd (coRkefiratdd ﬂwn&#foﬂpgl 6£Q (969) & tht ABydrddxardie, -a clear

coegno of S Con bHeE Gy B2 PRl e AAC BB R e B, 002

i 596IHeetlH), 6.9GKECEZ6 HZ5! LT 2an83pourdd. i nt o Et 20 (100

-5 nm). Filtration and concentration afforded 3.27 g

8> %)ZOf ; he %%&lmegze% gcrl]d4 oTégan%ch’tigrij lgflth% E’p@%@aqﬁ?eofpogw
(8.43 gl 49. 7]11:111]51) in CHEQN (706019Wa€ deded-netifyl ledide (©.2Hnl, TA6@8NO) and
é(%ﬁ'xlfn@v%é hggted & %ﬁumfor fﬁe ' 'nge Fé&@kuoﬁrnqﬁﬁl‘éqrfa% tiﬁern%bled to room

nz rom rom Ste 10
fempaImtige b SUTHh ATl Feateetn I oo Fe SeEeted and the
tdicoa et att@ated wath EQOM Bhekdsidhe( V8% kenfuptihequdd eartsy20% NaOH
t E‘%g% %Bc?f h@atgér goV\‘ré Lgi IJOI' 611H %egégp nMTgr v@@gogléd %J room

Jeowpern qqg anq cp{)cenf@t%’m( @moge_?rggnlﬁfolvelntsﬁb The/ a@t@oSs ?haff was
Wakhel ér&veral fhepw E&@Amgnct bedfedaogitune Theoayuemanphase yas

2 ea%&e;é \al (?Qtegzia‘ % dﬁ%% %I'ag %g%%% W%‘ w;’é\eaﬁmg !m?i@l )jl’led
(Wa2Pd) enbcacentEsado sz?fé@r%g ﬁzhgﬁi e beRzPKATEsE M ih3ANd-

W@g!od@nmaolb@@ sSobd @, 3 HFE DB/R (=40 H\ﬂ-lz H) CDEIR W=B82HB2I H)
(7 (d, J=1.3 Hz, 2 H), 7.02 (t, J=9.0 Hz,
13130747%1%(1 J=9.1, 5.3 Hz, 1 H). Step 9 US|ngthe
procedure in Step 9, Exanple 1, nethyl

ﬁtééS 25 ggol@t@n%@%%id)froﬁf stép4 @W@mrﬂﬂ'\mﬂj mithiefyDehloride (40
I ndol ge&}/ﬁ#‘% (? éééLl? at e r? Hln?lheated to FeﬁLB( t@r 5!‘)6&3 The

(rﬁxtohel ves@ofled ioumteﬂma@tdwamewtrytedreﬁgﬁggqg vpagrighen up in
clki-}Fo{;‘Lb qﬁ.) aM Q&He§to$9r 5 b 18 f(p"cﬂslﬂ{%zofﬂ%ﬁpﬂ (3 kg, 93.4 mmol) in

nam d white i el d.
THEED By TR rEXAES St mp EPe R LA e b Gugiehe oy
(tHeladvition Of K@7and 259V RBbANd extsactdwyviih &tQAe dT hBGOTabIﬁQﬂrQIQQWhase

i
ﬁ?ﬁ%ﬁéﬁ%ﬁt é%Cl%g bid S‘errd}QH gﬂ'/l S@z Wi éoﬂocgz—l%!ea %o gldrd 2.67
3 (H)75%) oftRe pepzy!l ylcphcg q_EaIe y@llqs“ solid.’ I-glgM % l%nb ;) e§_§ 42 (s,
23 9)2472% QZl) (6788 (R /4.0 HA.12H), 6.96Hd3=7(aRiz, 3 Hﬁ)7 076.749 (fd] H).
J=8.8 Hz, H),672-683(m2H), 87(3 1H),

701-713(m4|—|),724-735é I—% é
Step 6: To a solution of the benzyl alcohol from Step 5 (2.65 g, 18.9 mmol in CHzCl, (15

mL) was added 1,3-bis(diphenylphosphino)propane (4.7 g, 11 mmol). The mixture was
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.0 Hz, 1 H, 8.00 (d, J=8.1 Hz, 2 H. HRWS: calcd
C41H37C12FN2048 + H+, 30 743.19079; found
I-FTMS, [MtH]'+), 743.1907. Exanple 27 -52
3-{5-chl oro- 1- (di phenyl met hyl ) - 2-[ 2- ({[ 2- ni t r 0- 6-

i f1 uoronet hyl) benzyl ] sul fonyl } am no) et hyl ] - 1H i ndol
3-yl }propyl)benzoic acid 5 Step 1:

2 Br onmonet hyI 1- nltro 3 trifluoronethyl-benzene. To a
sol ution_of

wQPief & 8¢ @ng ﬁ%r(aﬁeq H?Imfﬁféh‘ﬂ@n@deé swly, The raxtivorap stifed
duiinigh( & Gébnrlemperatise. Atd eixtive wWak aiRELGER CH,OT, ¢80 0. ad® pgured

%ﬁ E"} C{?ElraL ar'me lﬂ‘ﬁ)ﬁlﬂ'@Wa(Sj rﬁ%rg ?cfthg lellé:mgphage &l m%atrahed

eate ose
{rsaesuiipg P&d“%"aﬁ agay é's'ifﬁ"é@fj urr EHyfes(75 Bthd PRAIPQUERC iptD ,E,tzo (100
rhigMPftFaAibil &1 cohédntration d.ff@a@tj 2.2Ng ea5td) of 18 brofiel &ri &a;tgecw '

IR AR e T e N N
ORA( LGG HA-2 H),.CD8-3)246m41 BB (s 2 H, 7.63 (t, J=8. 1
I—|zl|—|),794(d J=7.8 Hz, 8.06 (d, J=8.1 Hz,

/\b/‘\—h(_.
mo Il
ﬁ/\mﬁ[\)

_ Szte;})_?]h é}swg glkeyq:)ro Br,qﬁ@g\ f I%(iSe%ge 022 the%gen@yl grrp i fm%gt;eg %

(was ar mt trerchl) wiab Feapted aitis pataastuhi thinametadd to affard aﬂfi@r(as%) of the
| acgtfa’(et g%rov@wetﬂgyiH h“h%ﬁ?@kﬂﬁ&e?_bﬁélg)aﬁ ?59}@ 60}5) 4. 22H;i
?H)W(?Ji%‘) H3, 1yiy), 6.96 @aJT7P Hzy 11 g 98 721 () | "'37 08

J 8.1 Hz, 1 H). Step 3:
t

C’(ﬁF IEII ljé?mgqnép océ#ﬂxﬁrf%}ﬁ %Qgrhﬁgﬁné{(]i%%eﬁg %g@P{h o%gé%te (% %

$.0 mwl)br@ﬁmdlz% rqﬁ@& &BQ 9 (80710f ¢3-cigorp §- f\tfﬁfet%m%%phenv

R¥indheaembnii@niondd, @rsh Qoud(Z‘m NS0 Mzt beCt)istd. @ @r ?diwmo

&b J%r% %?%é? %’Fb wg 11#%24%%15 % %‘ 1d'§) J=7.8 Hz,

1H, 8.27 (d, J81Hz 1H. Step4 Usmgthe '

4@1{6 g?edUEl kHa §B&%@ur% in )| BatpleMEtrithy! 4-{3-[2-(2-aminoethyl)-1-

ot SRR e b ose EremPisT B0 8, 5 me. 0503
(rizon npdse réBcteStvith @,chlb®46-fipro-Br@OF-phansi etbrnssuiioart tobldride

i | f |
Yoo Btdod Dlphdr 162 g bffthélg{)fe.ga% %ggn@%yd% widrapggul f ony

sulfonam de as a yeI low solid in 49%yield. Step 5. As
gepcro: bad desaridedamExemdle 1SEep 100 thet sudorglidecgstani(tlemgs 0.697

éﬁnAbl 'Wii §gg$@zedmhard tr%%sv\ﬁé @myg foP{h)é %ﬁ‘&' pr*o@ue?faf Wi sBﬁbe 1H
40

O ARBCHDERS) 265 1ho8 . 210, 3 M. 7S, o5 87 A,
383.-2.987m, 2 HH)2,922.382 (m, 2H)®.Z1M 4.21 (), 3 H)26.9B(d: J-B.80Hz, (IrH),
§7g')1 aga (%42%?) 6. @ ?rt'bb of - Jr‘% 4. 48174) 6%4 3§§)émbgqxgd;41 (d,

20 dlza Hs 50 (=51, BB, 2db, HBM% Gacd g o CHFNGS 7 b4,

743 1@ 9(f6and (ESI-FTMS, [M+H]™), 743.1907.

Example 27
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'q;qgomqtogrzp,n)hy (

-53 9 H), 7.42 (d, J=2.0 Hz, 1 H), 7.61 (t, J=8.1 Hz,

Il H, 7.89 - 809 (m 3 H. HRVS: calcd for

CA1H35CI F3N306S + H+, 790..19599; found (ESI-FTMS,

[ MEH " +), 790. 1944. Exanple 28 5

4-{3-[5-chl oro-1-(di phenyl methyl)-2-(2-{[(2-fl uorobenz
yl ) sul fonyl ] am no}et hyl)-1Hindol -3- yl]propyl } benzoic
acid Step 1. Using the procedure in Step 9, Exanple 1,

nmet hyl 4-{3 2- am noet hyl ) - 1- .

benzhydryl - 5‘{ éﬁé’8P'8f°r14dlphﬂ%rl”ze§“y912][g K ®enzoat e

(Ex anmomnieihyEBb&apyl}sulfo]:ﬁ}%amtr@)etr@l] -3 6 3ndolyBrglipropytisenesia adied
with

(2-nitro-6-trifluoronethyl-phenyl)-net hanesul f onyl
chloride to afford 15 ng of the sulfonam de, a white
Step i1d 2- Broifﬂa’myeth@ll—‘dn|tr(SBqu6&omékﬂyl{tbemne brda IslluiBn&mfﬂ rﬁet&yl-1-

(8B rhorah ARy SURI MBS B3 Rl O, 1 bo0GE) AP abaal B

DIPBERIEETIMISoHEE & 261 Mio) EndiDRIRY! RORe (1 9.C1X8 o, The
ﬂalxﬁﬁe waszh%d(tmref&x Fhd eipcﬁéd to IJhi’@og ) fér iﬂ) h. Zh&ixture was

Eel)g {omr%& % pe%atgr% fl'l_El'ed OO ngrgglg@ dd. F]I%Iﬁ%:m%n 2t§( %cmjmn

Oge-hexanes) aﬁprdedﬁ 9319 {44%) @ the manzyl tp:gmldq Fyellow
dit. 12 NVR (450 iz, c7,D@|§ & 4 63 3% |(|)m7 63@, 8.1 Hz, 4@4), Ak (0728042,

H). HRVS: cal-cd for
g‘bﬁs"é@ r-ﬁ\%g'é +%, 20 695 21411; found (ESI-FTMS,
"+), 695.2128. Exanpl e 29

éfeé% [L%.ngzhe{ ,Lrséad%em E%nabler@tskaslz) el deRslY bloafertndet fivd2

h
b B s e SR B, P B ipSeey e B 24718 (e
béreymtifaasiateeas2iorot 6ip ‘H NN (400 MH2, CDBI.rD84 (snasl), plssge
HE 7o (T NGy TR B S VERER) gk G BB g DT T
Pd(QAc)2 (3.4 ng, 0.015 nmol) and PPh3 (11.8 ng, 0.045
gtepl3) - (2-Nivs- ﬁﬂfldoﬁmﬂ%y%eny%&ﬂanﬁ&ul&ﬁyl%lonwQJs(lrQ; A& pidkedure
ﬁa’ae dded £ gfth’eeﬁgn%# tﬁi@gc& ee(é‘% %UgLeat §|) m%@t%%ﬁ?zgéjto

TP % S5 argo
8gfierd B.4Zg ¢ rof WE@HQ)WQWQ asaq bTP\EOOIC "HI¥MA (490 MzeCDCls) 5 5.82

gseé% bidBd, T4l U6 YRS 1008, BC(dl L7180 HE BRI (@LHS.8 Hz, 1 H).
i'I'tered t hrough celite (washing with Et OAc), and

diluted with H2O. The aqueous | ayer was extracted -54

Stephd: EUGAG theTprecatiorebin riteb i Exarmipte hHrastbyl Weld-Zn@siminbeityh-A-
e astb::hlganew ﬂBbl%%l]BﬁéSfl}be%§Q”(EﬁdﬂﬁbleC@n&%ﬁlfef aLhg, 0.305

m@n\ﬁsdﬁ?cé%wth (2 Nltro 6-tr(%Ium%metgl%phenylyme%hanegmfonyl chloride from
Step 3 to afford 119 mg of the sulfonamide as a yellow solid in 49% yield.

Step 5: As described in Example 1, Step 10, the sulfonamide ester (94 mg, 0.117 mmol)
was hydrolyzed to afford the 90 mg (92%) of the title product, a white solid. 1H NMR
(400 MHz, CDCl3) & 1.90 - 2.04 (m, 2 H), 2.76 (q, J=7.5 Hz, 4 H), 2.80 - 2.90 (m, 2 H),
2.93 - 3.01 (m, 2 H), 4.24 (1, J=6.2 Hz, 1 H), 4.87 (s, 2 H) broad, 6.51 (d, J=8.8 Hz, 1 H),
6.81 (dd, J=9.0, 2.1 Hz, 1 H), 6.86 (s, 1 H), 7.08 (dd, J=6.8, 2.5 Hz, 4 H), 7.23 - 7.36 (m,
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(Et OAc-Hex.) afforded 75 ng (91 % of the Suzuki
product, a yellow solid. 5 Step 2. As described in
Exanple 1, Step 10, the ester (70 ng, 0.091 nmol) was
hydrol yzed to afford 46 ng (6799 of the title
conmpound, a white solid. 1H NWR (400 M1z, CDCI3) b
1.85 - 1.98 (m 2 H, 2.45 - 2.55(m 2 H), 2.64 -
2.78 (m 4 H, 2.82 - 2.90 (m 2 H), 3.99 (t, J=6.3

Hz, 1 H, 4.18 (s,_2 6.47 (d,_J=8.8 Hz, 1 H, 6.7
o M7 8(% 2 e gD, 580 =0ttt H7 85 10D G 3. g pacd
fdr0H3sOthsN.OsS 251+, 750. BB9¢;found (EHLFTRIS2 BA+H]'T), 38D.19a%. 9 H),
10 7.40 (d, J=2.0 Hz, 1 H), 7.47 (dd, J=7.7, 1.1 Hz, |
H, 8.01 (d, J=8.3 Hz, 2 H. HRVS: calcd for

CA6HA1CI N2OAS + H+, 753E%508¥8 { ound ( ESI - FTMS,
4-{¥ibiEnidn,1-(dipBergrithyl)- EX 242 fiodBenzyl)sulfonyllamino)ethyl)-1H-indol-3-

31 beneyt Y5ul T oyt | anfREPIAIRHRAAL 2 (L (5 i ne

i ndol - 3-yl ] propyl } benzoic acid Step 1. The brom de
from Exanple 24, Step 1 (77 ng, 0.10 mmol) was reacted

ith ridine-4-borogj ' or.dj t .

i dediiie i BEAEIRE I°Se8 Rinde ol ks D Spoct-1-
Hengygirys-chiere-18dndekd-yiiprapitienzoate (fixpmele JoIStap. 6.5t68 g 0.308
rﬁhﬂgﬁ Wab%’zladt&d \Emamﬁxhngo-é-triﬂ&srs;ﬁet&%phémana;t;eésulf?rgll ﬂ/;j)oridfe to

s hydrolyzed. t g.affor %9 o
%ﬁ@ %iri’%‘%eo%%ﬁﬁ‘&?é' %WL e|‘°t°gd églkf\j&glg'l H NI\/Rm(}4OO MHz,
CDCI3) b 1.90 - 2.01 (m 2 H), 2.62 - 2.78 (m 6 H),
GeP® Ad desdibd® Hampié 15tep40Qre dlifonathideledtdr (144m§®.028 mmdo)

shsgpph 4§ el G 1 T (Bkfyr thg Bl gty obg, e e

_ (ROQBIHE AZN)C) D788 - 21033miH2 H),2.69)- 2.78. (A4 Hi P, 813=249059m, 7 Hj, 2.90

-';E%OG(%, D), 4,12 2420 (nf . 28, 6D (& JEB.8 HE; PR, 6.80 (&} Jea1B, 203 K, 1

 GuBbls g LT Ry thiti? S soa ot s Tl E T4

{d+ =76 412 25 60,85.00 (1l ieB.§ F8I 2 HFTIVRVIS oaidd] for-§oHES N5 H+,

[-FTMS, [M+H]™), 695.2128.
gé%{z?zii E CLﬁFgE:SO- 1-( d[l phger%yl met hyl ) -2-(2-{[ (2-pyridin-3-
yl benzyl ) sul fonyl ]am no}ethyl)-1 H :

i ndol - 3-yl ] propyl } benzoikxaape@9-55 Step 1. The brom de

| %?fﬁz%@[ﬁﬂn@n%ﬂgm&r%slﬂfor(y?j:?miﬁg}eth%-ép@h|H:mL()1ipmaﬁ|nfe@aypi1 ed

r1dine-3-boronic ac:lg)accordl ng to the .
procedure in Exanplndobyyllpepyiberzqcacit ¢ o 59 5 ng
(77% of the Suzuki product, a yellow solid. Step 2.

As described in Exanple 1, Step 10, the ester (54 ny,
0.070 nmol ) was .
Step 1. The bromide from Example 24, Step 1 (83 mg, 0.108 mmol) was placed in a

microwave reaction vesse! with phenylboronic acid (19.8 mg, 0.162mmol), KF (9.4 mg,
0.162 mmol), Pd(OAc), ( 3.4 mg, 0.015 mmol) and PPh; (11.8 mg, 0.045 mmol). DME
(0:12 M), MeOH (0.42 M), H,O (0.42 M) was added to the vessel and the mixture was
degassed under a stream of argon, capped, and heated in the Smith Creator microwave
at 120 °C for 1h. The reaction mixture was cooled to room temperature, filtered through
celite (washing with EtOAc), and diluted with H.O. The aqueous layer was extracted
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hydrol yzed to afford 44 ng (83% of the title
conmpound, a white solid. I HNW (400 M1z, CDCI3) b

1.80 - 1.93 (m 2 H), 2.53 - 2.62 (m 2 H), 2.67 (t,

J=7.5 Hz, 2 H), 2.82 (s, 10 2 H) broad, 2.95 - 3.03

(m 2 H, 4.09 (s, 2 H, 5.61 (dd, J=4.9, 3.4 Hz, 1

H, 6.41 (d, J=8.8 Hz, 1 H), 6.76 (dd, J=9.0, 2.1 Hz,
H, 6.89 (s, 1H), 701-712(m 5H), 722-736
m 9 H, 7.36

I
vgritrB@OAc 7Tl7qc<(mﬁlnep q:gamc-,phsg—:- \(I%f wasﬁe%w@ ‘:lEO a@d lpq)ne |eé(9ver
650, ahdTodcenttatéd. Hzyrifidatibh of e 8fddé drodust By Soltin cHrodBitography

Bl S e b

4- (3-{5-chl oro-1-(di phenyl net hyl ) - 2- [2 ({[2-(3-thienyl
$t|€§ VQZ Yh$ sieddripaty |n} BEhipR) et Stwp 110 Linbtester (70 mg, 0.091 mmol) was

ZQi,C id 20 e r
e in atold 85 o SR e, B camgur S Rk sdile P ik 0
MHszthﬁdpﬂSeﬁéﬂﬁnbebﬁﬂé aéﬁangd@om‘in@?wﬁﬂré 2.82- 290
Bh, 2090816 (1) J&eEx-&mDH@ 4213, (s, 2 19p6.47 tdp J=d § BE. A H)76.71106.68F)2

Shoe s K4S BB S B o8 THED ol )

D4080 JraBHy, WHE 7.47y(dd.oFyZet! Ha, Al & @158 HB39)). YRVS:

Eéked fb# I cﬂﬂgmgur}da 78809283 oun@ (e SI-F TS, WNR] 641H3.258Hz ,

D 1.88 - 2.00 (m 2 H), 2.54 - 2.64 (m 2 H,
268- 281(m 4 H), 2.88 - 2.99 (m 2 H, 4 11 (t,
J=6.3 Hz, 1 H), 4.20 (s,Bx@mplp306.49 (d, J=8.6-Hz, 1

Hlaés fé(cﬁ%r&ﬂ@j L{)hénﬁn&y) 22(2Q[ ﬁgﬁndﬂq Mlben@yl)%@lfoﬁﬂ]aminot&hyl) 1H-

Hz, 4 H), 30 7.13 cflﬂ*a‘3¥|'193° beﬂ‘_z%*’ , 7 20

7.28 (m 4 H), 7.28 - 7.34 (m 8 H), 738- 7.44 (m 2
7.97 - 8.04 (m 2 H. HRMS: calcd for

CA4H39CI N2OAS2 +
[SMp,_H '.l,])e bromige jr@ggEHxagé%%gZ 29 g%oun% Err§r|r1ol) \[A:I;rSNr%’aCted with

SyidinelBbabrlioadd AechRing{tp 2he( ﬂp@ddnemeﬁhgmplg a%aSten 1 4o giford 33

b f ; ] 1 (diph I h
g Ry g i ! (o phery ety 2

brom de from Exanple 24, Step 1, (77 ng, 0.10 mol)
WASH beatt @sdeitdet hn E&arﬁplelmrrﬂtdpy’ld stlumnaerowé rdg, K43 nhpol) was

Cc'ﬂrdp?e%cto ra%i 4% @0) B fP\‘éqﬂé* E@mbd?m@‘aaﬂﬁleeso@ 1|$'NMR l400
AR Suzukl “product' o yell, g
gMjﬂq @DCla)6190 |—|) 262 278 (m, 6 H), 2.90 (§, Uels ), 4.02 (s,
2 H), 4.56 (s, 1 H) broad, 6.48 (d, J=8.8 Hz, 1 H), 6.79 (dd, J=8.8, 2.0 Hz, 1 H), 6.83 (s,
1 H), 6.99 - 7.10 (m, 4 H), 7.19 (dd, J=7.6, 1.3 Hz, 1 H), 7.22 (dd, J=4.5, 1.5 Hz, 2 H),
7.24 - 7.28 (m, 2 H), 7.28 - 7.34 (m, 7 H), 7.36 - 7.46 (m, 3 H), 7.98 (d, J=8.3 Hz, 2 H),
8.55 (d, J=5.8 Hz, 2 H). HRMS: calcd for C4sHsoCIN3OaS + H+, 754.25008; found (ESI-
FTMS, [M+H]™), 754.2505.

Example 31
4-{3-[5-ch|oro-1-(diphenylmethyl)-2—(2-{[(2-pyridin-3-ylbenzyl)sulfonyl]amino}ethyl)-1 H-
indol-3-yllpropyl}benzoic acid
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10 Step 2. As described in Exanple 1, Step 10, the
ester (36 ng, 0.046 mmol) was hydrolyzed to afford 32
ng (90% of the title conpound, a white solid. 1H NWMR
(400 MHz, CDC13) S 1.88 - 2.04 (m 5 H, 2.14 (s, 3
H, 2.68 - 2.78 (m 4 H, 2.78 - 2.85 (m 2 H), 2.96
t, J=7.5 Hz, 2 H, 3.82 - 3.97 (m 2 H, 4.18 - 4.27
m 1 H, 6.49 (d, J=8.8 Hz, 1 H), 6.80 (dd, J=8.8,
Hz, 1 H, 6.83 (d, J=11.4 Hz, | H), 7.06 (dd,

7, 1.6 Hz, 4 H), 15 7.12 (dd, J=7.5, 1.1 Hz, |

6 - 7.34 (m 10 H), 7.34 - 7.40(m 1 H), 741(d

1 7. 9 o =8. HRIVS:
Y88 "ofsreia B Etenie 653 S RHE: o 4 fliop e Fearll
ywwh?-s-b))romv‘pgld%ggdmggj@athp|p@cgj1,lrezm Example 29, Step 1to afford 59

Ag{ﬁe/l)értﬁ@bezu@rdmdueﬂ alyanawlsaimt hyl) 2-(2-{[(2-quinolin-8
yl benzyl ) sul fonyl | am no}et hyl )-1

Hi ndol - 3-yl ] propyl } benzoic acid Step 1. The brom de

$teprd EAndpicebilin Stagplel], i@y 1Agthe @steO (3intyi) 048G mmol) was

ﬁﬁ%@ﬁz@ﬁ}o\é\éfﬁm B m@%é")@)l éf@t%bﬁfe%h@o@@ 8 wARE sdiid]l NG NR th
95D 51110 - S lei 2 i agace s m i B5¢ 01 7 B Z2s.
21 &5 broabeaiod n3.Ex ey ©), 1,095, pH)L 6,61t Jes0.c3.4 HBO1 Ht_; 6.41 (d,
Le'ny, 'WB' é?é&‘@o% Jllw qu H%@%t@sga(fsf PHY 743 o1 2 (FR%0H) OF 22 -

ttg%%')gt ﬁ)ei 3@8 7) 471(n18g "t)'fﬂ 55] ﬂ'gz ?n1 13@) ;egNﬁ4§<4o%) % d,
Z28Hz, 2H)38.60 (1d, I=5), 1.5HZ3 H), RIGE!, 3.3 Hz. 13HHHRMS: 5a3c¢for

4 n +Het 8 (d,
%‘5%0%54 b 7532%8(6? d](E§|4Fr1\Ad"¥M Hy i">754 fso% 3% ”
1=8.8 Hz, 1H), 672-680(m 2H) 694-701(m
2H) 7.01 - 7.09 (m 2 Bamp329 - 7.27 (m 4 H), 7.27

( ﬂ&cﬁ% _}A@‘@Qe’nyl% é\él -2~ ({[%z?_l)(h@m}l%ekai]su?foré%ammZ)eﬁQIh;H-

8.22 (dd, J=8.3, 1imgo Pr°P¥Ijbe“%°'<9%f'd 57 (dd, J=4.3,

1.8 Hz, | H. HRVB: calcd for CA9HA2CI NBOAS + H,

804 26573; found (ESI- FTMS, [M+H'+), 804.2641.
nple 35 5

&e{p:n [ Bheckip@idg-fromy Example; 2 Stei WET 159 Qi BT PR iRoFted wih
|ﬂ]| bhas-bshi€ sy E&o%l‘ﬂkl)rfgqﬂ) &Tefpydc}adlge nsrgmapife%@haeg hyté )afgcstd 67
.0 ci e e brom de
ﬁ%&(‘g%&}zgﬂp%&c}t e”%ﬁ%%h?rg 0. 10pmml ) was reacted
wi th 4- (dinethylam no)-phenyl boronic acid according
tS‘?ept he Qr @eeshe Qn 'Eﬂarﬁmaﬁms&pzﬁ) 1§t eqierl (6L ang, Insaf el was

ggg??% tgsaffﬂé S?é 8, g%t}? o§éx Y F@rﬁ@o%Hcga wt"ﬂtf%ié e, ﬁ@JMéjmoo
(B2, BRCIP 083- 2RI, 2kHs2-54 - 84 (m, 2 H). 268" 281 (m, 4H) 288 ) 99
(m, 2 H), 4.11 (t, J=6.3 Hz, 1 H), 4.20 (s, 2 H), 649 (d, J=8.6'Hz, 1 H), 6.80 (dd, J=8.8,

2.0 Hz, 1 H), 6.82 (s, 1 H), 7.00 (dd, J=4.9, 1.4 Hz, 1 H), 7.05 (dd, J=6.7, 2.4 Hz, 4 H),
7.13 (dd, J=3.0, 1.3 Hz, 1 H), 7.20 - 7.28 (m, 4 H), 7.28 - 7.34 (m, 8 H), 7.38 - 7.44 (m, 2
H), 7.97 - 8.04 (m, 2 H). HRMS: calcd for CasHseCINz04S; + H+, 759.21125; found (ES!-
FTMS, [M+H]'"), 759.2099 :

(
(
2.0
J=3.
7.2
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hydrol yzed to afford 17 ng (ca. 41 % of the title
conmpound, a white solid. 1 HNW (400 Mz, CDCl3) 6
1.87 - 1.98 (m 2 H, 2.44 - 2.53 (m 2 H, 2.64 -
2.70 (m 2 H, 2.70 - 2.77 15 (m 2 H, 2.79 - 2.89
H, 4.01- 407 (m 1H, 4.28 (s, 2 H, 6.46
8.8 Hz, 1 H, 6.59 (d, J=8.8 Hz, 2 H), 6.76 -

6 m 2 H, 6.99 - 7.07 (m 6 H, 7.16 - 7.23 (m 2
H, 7.25- 7.33 (m 9 H, 7.39 (d, J=2.3 Hz, 1 H),
7.44 - 7.49 (m 1 H), sErglei33J=8.3 Hz, 2 H). HRVS:
c alyqal[5-entord-S4B {1 G8 b i {ehTiisoxazolH-yi) e n&l]s@@&yl}ﬁﬁ%ﬁthyn@u nd

( E[Sg- [(: '5|'|\/Bh |([1!Pwegqﬂn2t-ml) 1/3 mdoI(—SS,é)Q]propyl}benzo@elic% 36

iphenylnethyl) 2- {2 [({[2- (trlfluoronethoxy)
bi phenyl - 2-

I sulf am n hy| } [ -3-y [ ].
S & IS el ke 24, Shaif oy PRl s B iR
Bhb-dimethy(isp@xargle-4hotbicranid|apcanding todfzcrrectduietiin Example 29, Step 1
t()taFfbrEbQQ{gQWmeé)sﬂﬂﬁ(ﬂMBME QRkowdsligl according to the
procedure in Exanple 29, Step | to afford 36 ng (ca.
3699 of the Suzuki product, a white solid. Step 2. As
sltesczrl he desanibék mnplaeple, 1, Btep 10.0the taster €38 mg, 0846 nol) was

&)ﬁae{r@%{ ord V85 mg 3EboANYH i t‘}fléecg Qurf'af EWth gald”gIH(IQIGR (400
et|tleco oun I|d Zg )
wachWWéDél%) mgS D246, 3 5.5 578 o5 (m.
HY2.98 (tHzs7.52H4p H) B.829 3—972(m7EHi[ m184 4HY (m21 HB 6.497d,878.8 hg, 1
é) ?)(?0 cgd 9%, é %o 142 Jr/h X 44, 5’-1Hh HzHM ﬂg 7-os4dd11;-é’m1 BN H),
71g)gdd( ‘J,TY & 1|:|)Hz v r{W 26 7. %(rr( ﬂ? H@ 7,%4 - 7%0%1 n—l}')zs@ @n.f-z.o
U2 HH), 7.995@, J=83Hz, 7THBEHRMS: cAlcdHjor CasHAZINDsS I8+, F7R26063;
1 0Cl F3AN2GbS + H+, 837.23713;
ounﬁ@wggw\/@ )G)r?|\/|%gfb75|_|4 837.2375. Exanple 37 5
4-{3-[5-chloro-2-[2-({[(2'-cyanobi phenyl -2-yl)methyl]s
ul f onyl }am no) et hyl ] - 1- Ex@dmpleeayl net hyl ) -1
H i ndol b d
From Bxanp! & (o1 NG o P 2 BB atnath 2, oo ©€

react ed wv'zsu'fq&wy'&ﬁwpéw%ﬂ%?zy'l%{erPy&b?'E '819?' rd 23
ng (30% of the Suzuki product, a yellow solid. 10

?&e%q Zrhearwgsﬁglﬁ F)?a%\ﬁaenzﬁﬁ%gq bf%?i‘neg dgﬁg%rﬂo?) aﬁh@ac?eﬁtvﬁtﬁ 8-
(@BBYMneksfroritesid facprding &nthe aweeduae AiExerEPe 35, o 1 1 Worrzigl\ﬁi’ mg
g(éz% of%@uzm&kt Swhitdsblid. 2.01 (m 2 H), 2. 62 - 2.79
H, 2.92 (t, J=7.6 Hz, 2 H), 3.91 -

Step 2. As described in Example 1, Step 10, the ester (60 mg, 0.073 mmol) was
hydrolyzed to afford 42 mg (72%) of the title compound, a yellow solid. 1H NMR (400
MHz, CDCly) 5 1.68 - 1.85 (m, 1 H), 1.99 - 2.13 (m, 1 H), 2.23 - 2.37 (m, 1 H), 2.43 - 2.53
(m, 3 H), 2.56 - 2.85 (m, 4 H), 3.91 (d, J=14.1 Hz, 1 H), 4.28.(d, J=14.1 Hz, 1 H), 4.83 (t,
J=4.7 Hz, 1 H), 6.39 (d, J=8.8 Hz, 1 H), 6.72 - 6.80 (m, 2 H), 6.94 - 7.01 (m, 2 H), 7.01 -
7.09 (m, 2 H), 7.19 - 7.27 (m, 4 H), 7.27 - 7.31 (m, 4 H), 7.32 - 7.37 (m, 1 H), 7.37 - 7.44
(m, 4 H), 7.47 - 7.56 (m, 3 H), 7.75 - 7.91 (m, 3 H), 8.22 (dd, J=8.3, 1.8 Hz, 1 H), 8.94
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4.14 (m 3 H), 6.47 (d, J=8.8 Hz
(m 2 H, 7.01 - 7.08 ( 4 H,
H, 7.28 - 7.36 (m 8 H), 7.36 - 7.44 (m 4 H), 7.49 -
7.59 (m 1 H, 7.63- 7.69 (m 1H), 8.00 (d, J=8.3
Hz, 2 H. HRMS: calcd for CA7THAOCI N3O4S + H+,
778.25008; found (ESI-FTM5, [MHH ' +), 778.2489.
Exarrple 38 20

5-chl oro- 1- (d|

(4 04 Pk e Ry PR 2999 RS PP TsG H DR S iound (ESH-
VSN eiHI 3y, 894.3eat hyl ) sul f onyl ] phenyl } propanoi ¢ aci d
Step 1: 2-Brono-4-chloroaniline (1.0 eq) was dissol ved
in CH2C 2 (0.25 M, then 25 triethylamne and
trifluoroacetyl anhydri §pre35 eq each) were added.
;Hnea [?_Qﬁldiotz-{zg({mntbN}e&ﬁy&anml[méhyl rzqqhnahylrsommweﬁmmm}up e
or our t he

resi due was pﬁfﬁnﬁlﬁgﬁ?@qf{mﬁg :ﬁw@ﬁ?g%t ography with
CH2CI 2 as eluent to give the amide in 97%yi el d.
e (. Mrid br3ﬂ@e@rom@a§b@@428tep 1 (77 mg, 0.10 mmol) was reacted with 4-

e S BT R B 2T 1
#tyyd 51dnaleh 200 osihe Bhptiomgdugha whikd 9989-pal | adl um (11)
(2.5%eq), trlethylamne(SOeq) Cul (5% eq) in DWW

0.2 |
52, s WBeeredl R SEmEE T P A0she e rHoROG! rhBugeeR
midtdiyzed toydffomiciZtnad (ea. 41Jc69f the titleendmabunid, dwhikeesofigh d1FINMB (400
ﬁ?rcd‘@3§%7 ﬁ’%'(ﬁq'?ﬁ} IzQEl bxa%ﬁaﬂ £64 UAV0 (m, 2 H), 2.70 - 2.77

an rlzongzt? gﬂ)ﬁyﬁﬁ)?o Feds %)g 968, S vz, 1 1),
25§ 5} k8. ® He,- 2L Hy, mdele«sz{ml 3 ét.iﬁ:&ﬁow Qdmep FQ 7.16. 07 -2m, &kl
'7%0'%9'&@ é?lz G RqQY, J8Ray, 5»—@“75&@ NS, 7 VB 06 @, 3-8 Hat2

room t erature With stirrij 0

ot JRUST SRtISHCmRGN i 1 B oeh.“hh S fgunor s v,
[Neu’t)| eB.650&kt ure was stirred overnight at room’
tenperature before it was quenched with a saturated
aqueous sodi um bicarbonate solution and extracted
with ethyl acetate. The @@@‘Qﬁlg phase was washed wth
wat er 43m-didréve-(dphedngmetbg)- e({[2NATBD@¢methoxy) fipheayliZon by

flash cwﬂgﬁﬁg g@,ngmhéﬁrﬂggﬂyl}l_g_, fEEGlAprRpyiRbaRtacal f or ded

the sil own gum in over 90% yi el d.
mz(MH"' 433.0 Step 4:

Stdp{ 1 tevetordpuitiy trdral ERdiamy b3, Sitdpyl [70xng} 11D yinol)5vasiveasted-with 2-
wf l%ﬂoﬁ%eﬁh gq%tg ny@brogic Qi %co% to %esﬁ'gée\éﬁt% |h @xﬁ%ﬁ]@ bo, (e 1

[ ori
(daforep mo 8. e oé@e@azqkbpwét awB\fﬁ‘eS%l d soI utl on W|th

vigorous stirring. The reaction m xture was

Step 2. As described in Example 1, Step 10, the ester (36 mg, 0.042 mmol) was
hydrolyzed to afford 23 mg (ca. 75%) of the title compound, a white solid. 1H NMR (400
MHz, CDCl,) & 1.80 - 1.91 (m, 2 H), 2.54 (q, J=7.2 Hz, 2 H), 2.59 - 2.70 (m, 4 H), 2.78 -
2.87 (m, 2 H), 3.90 (q, J=14.1 Hz, 2 H), 4.05 - 411 (m, 1 H), 6.40 (d, J=8.8 Hz, 1 H),
B.67 - 6.76 (m, 2 H), 6.92 - 7.02 (m, 4 H), 7.07 - 7.16 (m, 3 H), 7.16 - 7.30 (m, 12 H),

, 1 H, 6.75 - 6.85
7.22 15 7.28 (m 3
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stirred at O C for 1 hour before EtOH was added,
followed by NEt3. The resulting mxture was then
diluted with nore EtOH before it was poured into

wat erand extracted w th EtQAc. The organi c phase
washed with brine, dried over Na2SO4, and concentrat ed
to give the ketoester as yellow solid in 70%vyi el d.
mz(MH)-533.0 20 Step 5: Ethyl

hen i oxy ethyl) 5-chloro-1
A8ttt o3 1) (R4 HBRs Hed ) s%@%ﬁ P T Gy ity +
&31.257'&!q§ouamcES€s‘BﬂKBM{rﬁ] i) 86ﬂ,)23'wer e mxed in dry
acetonitrile (0.1 M. The mixture was heated to
reflux for 2 hours. The reaction m xture was cooled to
room'tenperature, dilut EEWEH water and extracted
Wi t h4@-§§4hmorom§-(g(zg@ahmmbme -yhasthalulayRedivio)@hygd - and

the residue (Wﬁ?g‘ﬁ‘ &' aﬁﬁ%@ﬂ L@n%g as el uent

to give the an orange gumin
45% vyi el d. m z(M-H) +701 3 Step 6: To a solution of
Stehy! The bromide from Example 24, Step 1 (73 mg, 0.095 mmol) was reacted with 2-

%yagop gwr%gon}f:fcﬁtcg éf&)&'qe € ﬁo}? éﬂg? g@zg‘? é%osdlu!(té% kéflé%}sa@hyl
eq) in THE (0.1 M was added BH3- Me2S 30 (2M in THF)

$t8p 4) As Hegrib&s il E)iaﬁﬂlem Xdtei§ @06 eIRATRME,00.084 Ikol) was
PEEher LRl B el ‘?t“eefﬁ'%heﬁﬂoq‘”dm% Whfe J613, AR 4R
Mklz [GREISE WiT-2. 0t (mAR H).a?n‘i? vashed St h ?oﬁphé 6 Hz, 2 H), 391 -

;&rﬁmpbum atd ondedny, besabcsefoml 2 Hn7065%@m(ﬁ1l dHy, 7.22-

0 I

e, (78 8 0D - LA T a5 A
)1- B). @HI00d 04=8BHHZ, i2did). HEMg: ]Celﬁmﬁ)néla"'@@!'\é&%’f "t* élﬁ 3088

fRES PO M vy 78 dgked 1, 3-

bi s(di phenyl phosphl no) - propane (DPPP, 0.75 eq). The

sol ution was cooled to OC under 5 N2, then CBr4 (1.25

eq) was added. The reactﬁxempieéﬁ'perature was allowed to

return (o oG @SR YISk Gy alige. sol vent vas
evapor at e ing a
short sili ¢4 L@éqmegmﬂaﬁ%vllﬂ“?’ﬂweéhyg éﬁ'q?ggt to give

the brom de i n giethyljsti&nilipbenylprepanoicrabid( M+H) +708. 0 10
Step 8:

1-B hydry 2-b thyl)-2-({[tert- I (di |

Sy P B A i gr o 4asbiiston Gk GZsR0E Hen
Wwthylimiredans trifuonazcétyll arBydridle nid i cexp eadhp merey kddedo hhe restiléng
H)(‘tlﬁ? nggtlrég Qt Jégmgfnﬁelatée ) h'oUr Mécmfeﬂt s evgﬁlﬁated and the

resu ture was stirred roo ngh tﬂ id
(Rsip RS DRTHEd b fiash PW@H‘aHB'Iaa'EVe‘MtWW ﬁ'zﬁ%?'é?" gjve the amide in
Ox%lyef aek(MIH)1306z0.0Ac. The organic extract was washed
with brine, concentrated, and purified by flash 15

chromat ographty (CH2Cl2 as eluent) to give the ,
Stapce NH@ rg’go,—%rcmj?rgm;'lgh2,6,aﬁrffﬁuwogqy%mlde tep 1, 1.0 eq) was mixed

with 3-butyn-1-ol (2.0 eq), dichlorobis(triphenylphosphine)palladium(ll) (2.5% eq),
triethylamine (3.0 eq), Cul (6% eq) in DMF (0.2 M) in a sealed vessel under N; and
heated to 120 °C for 4 hours. The reaction mixture was then diluted with ethyl acetate,
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yield. mz(MH823.0 Step 9: Methyl
3-[4-({2-[1-benzhydryl -2-({[tert-butyl (di phenyl)silyl]
oxy}ethyl)-5-chloro-1 H

i ndol - 3-yl ] et hyl }sul f anyl ) phenyl ] propanoate (Step 8, 1
eq) was dissolved in acetonitrile 20 (0.1 M, then
nmol ecul ar si eves (powder, 4 A) and 4-net hyl nor phol i ne

: N-OXI de (NMO) (4eq) were added under N2. After 5 min,

n- TPAP) . (5% e ed. The resulting
dshedy e% %‘S(EH%QP 4 ‘g"gf ?\'?e%bc F%uﬂﬁcag°’5b>hf'aS'Tﬁ@uw ghrameatogiarhy
b ReMe@HICEEClanitbrddudhe allgmé they Ynasid. pratz{fi-Heebae f | ash

chromat ography with CH2ClI 2, then 1%t OAc/ CH2Cl Z as

ve the sulfone as a white foamin 44%
%j?%g d£ (%o@%% Hyindps 5 yhetienoldeiep 21 0-0 ag ey Imidazole (2.0 eq) were

- disspied 2in| DWH(Z)WC'VIME&ZTC(OH tefperatutey | With pdwaRY | bsotey | R

B&Xl}cﬁg':%lp}ue@h? hg was dded The result(ngt gwmge viaseagrred

fPr6pancatte
AELight %é?.%@a'PPfﬁt %e 1 quanghedib acagturgfedadDepuseadium
Hicaemhatd selutidh diTBLE‘icNEctécﬂ-wM éthyl Ebﬁ)&te( ihe'Zo Shic pHE3€ was washed

ve;lﬂoﬁ/w’(ér aﬁg bmg(énlﬂircﬁle%vc’er N% éd r %gm tlcﬂ%y als%f;r%rgxaatﬁgrﬁphy-mtg

nper at uf
%Cé GF \?é'ﬁt‘t aﬁasdew@p%vl@tf@daan @rwe;urres jouere Ofedels umiz{ V-
43g.0f | ash chromat ography with EtQAc/CH2CI2 (1:9 to
1:4) as eluent to give the alcohol as a white foamin
90% vyield. mz(MH)+616.20 -61 Step 11: Met hyl
Seq 4- 22lteri ButetdinhpayplylioylstivhiSechipra Hy-thdos \(8teh 8, )i-01eq) was
ditsbidetin-ethey (0 LMNxhd the SollifoR Mgk ebI&s! d °cP r@@@n%ri@e (1S§ &®

o eed ¥ b Goils i o YodlSGh i Tt eplan e s

stised at Q’h@ focé- H@at heforasEtOE mvaseadded.nfdliavwed hyellEt.i T resulting
rﬂWFeLWe% M@fﬁdlﬁlfédrvhtﬂdmfr@ EtoH P&sre I@Uasrg’;gféhtuﬁmfe@nu leKtracted

R Bk, The PR bt Geeg b e atorer SRR o Rt Fowernied

to bive thedetpester asfyEiomcott in A% viekly Insle(M-H)Y53g0ant i t ati ve
yield. mz(MH)+695.0 Step 12: Met hyl

%ﬁé# GHW’I[ § i[gﬂ:rhz %%Pﬁlenyl)s|Iﬁ]oxy?ethyl)25-ih%org (IHB do :l% 3S/l]uc|>xfo§)arc]:et|a?

(Stepl 4, dt dny| FeOHBOMYE &q) Fead \ds) GO0 &reo tvere( 1Btxee inldry aﬂ:et&'_utrlle
(@ 9 M W@lé rrﬁl*tlﬁé Q¥ ﬁgatéJ‘to %x {2 P8urMrhe 1 l%?e%ﬁ XY%% B

lﬁé e%’ eresutln m Xt ure was_ heate
ecrs P:?feit‘fr? uteg with wats(,end exfracied wihdrt@4c.t e ogtshic phase was
doecaneatat aicthe eisldué eds stirbrhatvgraphied witik CHgllf &0slwint 16 gk e N-

E8HAL BnodER ML RBT] 19 00 ARy 3 Na2SOL

Evapor at | vent a ed t azide in
quantitative yield. mz (M-H)+641.1 15 Step 13: Met hyl

Sep 4: (Tb2a [s3lufich a ethgieftibghdhydrylm iyl HipFeng hdil@oRy}dthyl)-5-
Af@wwn }% Wl Rkiidelare Rtbd enﬁw?%ﬂ% oFARARC b€y BRLTES
(2M'in THF) 2 eq). The resultmg mixture was heated to reflux overnight under N,. The
reaction mixture was cooled to room temperature, then quenched slowly with 1N NaOH,
extracted with EtOAc, and washed with brine. Concentration afforded the alcohol in
65% yield. m/z(M+H)*645.0
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with triphenyl phosphine (1.1 eq). After 2 days water
was added, and the m xture was stirred overnight,
concentrated, and purified by flash chromatography

‘using 4%veO0H CH2CI 2 as eluent to give the anine in 71

%yield. mz(MH) +615.2 20 Step 14: As outlined in
Step 9, Exanple 1, ethyl

3-[4-({2-[2-(2-am noet hyl ) - 1- benzhydryl -
5-chl oro- 1Hindol - 3-yl ] et hyl } sul f onyl ) phenyl ] pr opanoat
e (Step 13, 200 ng, 0.32 nmmmol) was reacted with

$@p 71 iTh latsolutmecfm,zmphezmyamnze(l{[haatrmsruanbrmnwsmjaméthﬁﬁ chloro-
(Illz-?f-\"am )ﬁetﬁanoﬁt ep 1’L M:)no V\ggf % g dzsps-
meoa §?

e su fonanlde

g?snpaenvwmmn? zmpanm@P 7§)eq>| Bhelsomor( yas czm'redzo @3,9 unger

-, theR. 2, ¢1.2B.e4) whsraddedHihe rdacfibn tenﬁ;el%&ré Was 4diiokdkd t@reﬁ}% to

%z':h %%ratﬂr&’%gr % hz‘Fhezsoﬁlﬁar% Wf(s% tra'_gd agdgf\ }_ésqu 3 purlfled

gsinga ﬁtunrt siiegel cpigmn IntHfJHz(gz Wele@ﬁto Q]\@gh@brognc@ |rp-|guan1tat|ve
yidld. yz@®kH)¢e8.0l H), 7.18 (d, J=2.0 Hz, | H), 7.24 -
7.35 (m 10 H), 7.41 (d, J=8.6 Hz, 3 H), 7.49 (t;
J=8.3 Hz, 1 H, 7.60 - 7.77 (m 2 H), 7.88 (d, J=8.6
$tep 8: HyBengydsi-g62-arsmoetkyil)ridy({iteintebupyi( dickativibséiyliory} &hyd)ps-digoro-
ﬁar.maplleqs&r 7 hQaq? waé &mvﬂmorﬁaﬁ VBB-(4- %Qaﬁa hen@l)@@plm h.5
S I
oaiekioB (el T YR ﬂmﬁ%ﬁ'ﬁw lre 53 St & room
’m@Brafure urlie7 N6 far2 h, 2|"|€H)ql|ut2d with water &e&d emac@d Mjth EBOBD The
&rggmc é)@fgctJ was 7wasrl‘1e4 WEn t%mED coﬂce’r‘n@atécﬁz ard Hurifids 4:§ (ﬂgsh
e,hrtireatwf?pl'gl ‘g;ﬂsz aige Lteét? Qngﬁe g'le'_@oetﬁer'_ﬁs 4 yrog\f'éQsh gym4u? 80%
flﬁmnﬁ(WH)BRSS-??Z(m 6 H, 7.80 (d, J=7.6 Hz, 1
H, 7.94 (d, J=8.3 Hz, 2 H), 12.26 (s, 1 H; HRM:
BlEais e (R beyenvas 2-ise peblgeten iy et 5SHoro-11-
Hﬁﬁl#iﬂﬂ@ﬁﬂksuﬂd})@l)ﬂfpnﬁﬁr@b%ﬂd (SR, % edbvaaylissol@® in acetonitrile
g l{th%ur@ﬁgﬂ]ﬂr%reoisé(n G\Qaé?m%ﬂ aﬁﬁﬁ?ﬂéﬂ)ytn?orér%mﬁé )&/-’bmh@(NMO)
s SeSepngtn e ) & b % ’w PR HET o et i e
Eﬁselpnglmlxtdsa Wgs bdaeedpt a4 &Clfor¢.5 m TExmmjre Wh$ cStceqtrafzd and the

or o érfe{d%g[ sh %n.%ﬁagage%hﬁ%& X en 1h/oEtOAc/CH2Clz as

} sul fonyl
Hﬂﬂ'@r‘ﬂlﬁlﬂy %b‘éﬁ‘?ﬂ%\?%a VEHepam B 44%, y‘e'dS s react ed
with 1-(2-trifluoronethyl-phenyl)-et hanesul fonyl

Qe‘l 05 ﬁ?éfg’t') 4%2—&116%] ngyﬂ@hmér) 5&;?@3%&[ glyl OXY}F hnl) -5- chloro-
ﬁyﬂnqg %yﬁgﬂpxy}phenyl)propanoate (Step 9, 1 eq) was dlssolved in THF(O. 1 M and
cooled to 0 °C then treated with nBuyNF (1 M in THF) (1.2 eq). The resulting mixture was
stirred at 0 °C for 5 min, then warmed to room temperature and stirred for 30 min. The
solvent was evaporated and the residue was purified by flash chromatography with
EtOAC/CH,Cl; (1:9 to 1:4) as eluent to give the aicohol as a white foam in 90% yield.
m/z(M+H)*616.20
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et hanesul f onyl ani no] - et hyl }- 1Hi ndol - 3-yl ) - et hanesul fo
nyl ] - phenyl }-propionic acid ethyl ester (0.110 g,
40%9 . Step 2: The sul fonanmi de ester (0.11 g, 0.13
mmol ) was hydrol yzed according to 20 Exanple 1, Step
10 to afford 0.068 g (64% of the title product, a
white solid. 1 HNW (400 MHz, CDCI3) 6 1.67 (d, J=6.8
Hz, 3 FD 2.57 2.72 (m 4 H 2.80 (t, J=6.8 Hz, 2 H

% ‘% (%éim’e@h%@'"%ﬂ"°1°‘2“it|)(df8"y§f7'y' gp‘""ﬂo'rﬁ'y'@h?'k

sulf@wygg_he@yﬂ prRpadpats (St8p (1@),1 elyrih. @H.H,(0.82 M) w'a’s Géatédllat 0XE5with

: Ml;sofél gi)o o) ?aﬁd 33N7(2 é%q)(ﬁh)s@e Zh@ﬁ (131 éce'_?zath SH')Em%ved

g rr%ure was stirred for 1" hour at room temperature before it was diluted
with{ QH {Q&T whm]d ovith- l\(aﬂiz,ﬁrhe byematdhgrie) -oRer( Ra,§0(. zvbwatmwa He
s?owe)usal#ofde ?ﬁle i Q thta]tw& XuE@ WEMEHIBRO i o e

I ndol propy 20|c a
procedure descrlbed i n Exanple 5, Step 1,

Sep e Metryk3-befiezi HHanthyiglies-cHidgreb-{2- ﬂmeth@ﬁjlfo@l)Bm]etI%ﬁ}Q@irlndol-
LheShadbPay S e bt (7d TR B ogo
diegier §’5‘I‘ Nale@-0g9)- & B%esulanwww vias| fiegted tH$ONPRd stirregidor
MHpyrs DIMEOcd6ipd Jo Pool? tepfperaturd) dilbted WithSwatdr, ldktr&tedlwith ethyl
%:e%ge %&he% V[E’x b? ggm{ Q’led&ﬁtz (1\383(?4 Eyap?ragan of'%lv&rit a?fﬂ{deri the
3gjden quantitgiye yielg-m/z #+H 8414 H 7.52 (d, J=7.07 Hz, 2

FD. Step 2: Using the procedure descrlbed in Exanple

gtl g g ﬁetw& 2- 3%{?&%—%&%@8@%%%?2%%—8@gr%-sﬁlll mc?ol -3-yllethyl}
S{UE‘O'EY@PJWWWM?&]S&%D 1hdteaamwes dissaveddn AUF d0.( 1D, gd, trested
wiiH ﬁrnﬁhe?ﬂblhd%phmé e &@SAﬁb‘iQdda\% WaRKval BHEEENd the mixture was
gﬁ%éf Ia\gearlrt( cl;h zc:opﬁenga!l\%cb (ang §¥H%?n E)I\/B%Sﬂ cgrbon\a@grangwsg@
41MeQH@PH.G, as7eluentio bive they andingHh 77% Jikld aijz(NH§ @B2.2Hz, 1 H)
7.34 - 7.42 (m 2 H 7.45 (dd, | H 7.52 (d, J733

%%A‘%I ’gg %{tlgﬁ%? E'LSQ%{ 9355%'3% g-ﬁtﬂyﬁg, B'p(g?é[%g ¢ renlnggtﬁ)ﬁ) enzhydrr]yl

- prehlerari&gndol-gilathyaesitidny) phegylppdpandateni@sen 1é,f 209r wed0.32 mmol)

s REAGY Wl tﬁfnerbwe)hyﬁﬁé &ﬁéHeE@f?oWl cmemeo(rske%lé 8. ée;ge
%%}g'g 70 zgornmo @‘%rcg/ggd B9 he sg%mamifie,s% p? ﬁ]yell';)lzrv'_i))am 115 (93%
yleld 'HNMR (400 MHz CDCls) § 1.23 (t, J=7.2 Hz, 3 H), 2.62 - 2.71 (m, 2 H), 2.76 -
2.93 (m, 4 H), 2.98 - 3.17 (m, 4 H), 3.27 - 3.38 (m, 2 H), 4.11 (q, J=7.2 Hz, 2 H), 4.35 (s,
2 H), 4.57 (t, J=5.3 Hz, 1 H), 6.43 (d, J=9.1 Hz, 1 H), 6.77 (dd, J=8.8, 2.0 Hz, 1 H), 6.81
(s, 1H), 718 (d, J=2.0 Hz, 1 H), 7.24 - 7.35 (m, 10 H), 7.41 (d, J=8.6 Hz, 3 H), 7.49 (t,
J=8.3 Hz, 1 H), 7.60 - 7.77 (m, 2 H), 7.88 (d, J=8.6 Hz, 2 H).

Step 15: Using the procedure in Step 10 Example 1, the sulfonamide ester (220 mg,

0.26 mmol) was hydrolyzed to afford 200 mg (92%) of the title product, a white foam. 'H
NMR (400 MHz, DMSO-ds) & 2.65 (t, J=7.6 Hz, 2 H), 2.91 - 3.13 (m, 8 H), 3.60 (dd,
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Step 4: As outlined in Step 9 Exanple 1, nmethyl

4-{3-[ 2- (2 am noet hyl ) - 1- benzhydryl -5- chloro-1

‘H i ndol - 3-yl ] propyl } benzoat e (Exanple 7, Step 6, 3.92
.g, 7.3 mol) was reacted wth _

-(2-benzyl oxy- phenyl ) - net hanesul f onyl chlorlde (2.6 g
8.76 mol) to afford 4.1 g of . nethyl

.4 {3-[2-] 2- ({[2 (benzyl oxy) benzyl]sulfonyl}am no) et hyI

hi
J(& pﬁéﬁ&%{ %3’63 0y Bk BB 4284 Hr1dpy P BB iz i Te 2.1z, 1 H),
WE t 216 @ad H) N15aYayd.eHd, 1 H)H7 BB/R7 4?4{906 N}iz.53CBG23hn, 8 H),

'71303@1 J-iegr% Gg%l) %d&’)(gzi“egs glz 7—@ g%is s, o@?(ﬁﬂ% cd for

%z*iaescwzoéz H)H+4 82%18847; f«szln)(E% FAWIS; BM+HY'Sg 82834188, HPL CH)urity
18,0/GH,CN: 0082, HoyMebH)106983 - 6.93 (m 2 H 6. 94 - 7.08
(m 4H 7.16 - 7.34 (m 15 H 7.39 (d, J=2.02 Hz, 1
H 7.85 - 7.98 (m 2 H). 25 Step 5: Methyl
4-{3-[2-[2-({[ 2- (benzyl| &xgymedFyl ] sul f onyl } ani no) et hyl
] - 5- chl or 0- 13-(4-12-(5- chloro— -(dlphenylmethyl)-Zf[{1 -[2-

b ol (SR b b BRI PG5 B snce o
ﬁglt Iha:ji Zm on cabahyllguosylighenyiipreffahaie dcidk m xt ur e of
y -

o ey R S
g}'qlo}‘qji-mue}lﬁl@gtzﬁhllé-lran@ -yifethyijshifonyl)phenyllpropanoate (Example 38,
dred 3a) [vlas( @bREe Axh ARL-Bilidrordsth plﬁén%’-ethanesulfonyl chloride (0.13 g,

Wi o e BB bl - apyranvtaaien

atytesufenyddnhinglietiyh1 H-iib - :Evlbqsxhﬁtesmlbnyi]gahehw}-momﬂzd e iethyl
érté?go 1’L1Q, gyl e 1, the sulfonam de ester mxture

5 was hydrol yzed and purified by preparative
HPLCto afford 1.18 g (369 of the title product, a
Sihp t2e Thel subfondntiieNkfer( £00 H2.13 CDAHIB WaS Hydi8§zed Bcddidingmo

ahl)ple21 §é8 1040 Q‘%n{ 6Thes %(eh") '_éé'tﬂeehﬂé §rod3ct R wife Ldiac 4 25

nbMRd“ Q:MHZ Clg 2 W (dg/=ff Hz, ém”’? 2526%4h!>$-1)9 i JrfS
Mz, 2.H)2.842.9K (k) 2 H) 283 ¢, /76.88iz(nh) B20H)3.3. (Al 2 Hf 8.82 I5:88 (2, 1

i

@Z@ (;éf Rbsé? 6813 D% v@'@gsg%s'%y “@H)??&E@dJ z 2 H) 7.24
M. 3 H)égydzﬁoéwz i) & 888 i/ %/8 Her It 4426) SoFHE .
mn, 100.0% HPLC purity (I\/E(]—I—HZO) 8.12 mn, 100.0%
10 Exarrpl e 41

4-{3-[5- chl or o- 1- (di pheryPRREAYI ) - 2- (2-{[ (2- qui nol i n-5

- YA-BdbrzlyibrpsiudipbenyInjethyl) 2eR-€{2Hyboxbehiyl)sulfonyllaminolethyl)-1+-

i ndol - 3-yl ] propyl }R%&Zﬂl]ﬁroﬁﬁ}lbgnz@fc%@udl The brom de
from Exanpl e 24, Step was reacted with

5- qui nol i nebor oni c aC|d 15 according to the procedure

§@p PG tRe grdceditdsdrive® irtxbMb st BRp PUZHzyIBk/BESibromide
(ref. J. Med. Chem. 2008, 49, 31-34, R.\V. Somu et al.) (32.2 g, 116 mmol) afforded (2-
benzyloxy-phenyl)-methanesulfonic acid sodium salt (30 g, 86%), a white solid. 'H NMR

-(400 MHz, DMSO-ds) 5 3.82 (s, 2 H) 5.09 (s, 2 H) 6.81 - 6.91 (m, 1 H) 6.96 (d, J=7.58
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Step 2. As described in Exanple 1, Step 10, the ester
was hydrol yzed and the product purified by
preparative HPLC to afford the title conmpound, a white
solid. 1H NWR (400 M1z, CDCI3) 6'H NVR (400 MHz,
cbCl3) Ss1.77 - 1.91 (m 2 H, 2.35 - 2.70 (m 6 H),
20 2.76 (t, J72Hz 2H), 3.65 (d, J=13.9 Hz, 1 H),
3.89 (d, J=13.9 Hz, 4.00 (t, J=5.3 Hz,lH),
6. 79

| 9 32H)§ﬂ98 47&6 ilm 87126 L4 %S(m(a?rﬁ) 75% -1 (1n(]«71 '_D7’4§6(q£9ﬂﬁ7

HzH)H) 75248, J=7TD762, {#. 1 H), 7.55 (dd, J=8.6, 7.1 1
H, 7.62 (d, J=8.3 Hz, 1 H, 7.84 - 7.94 (m 2 H),

.8.05 (d, J=8.6 Hz, | H, 8.83 (dd, J=4.3, 1.8 Hz, 1
- Biep 2RMBIg thalpotedupe dEstEibeR Gl RNaHE 5 Htep 28 bedadddd;phenyl)-

freiBResulfolic Bdi J}@omgw 7 (hb gl 9P ity 2fGded 'ﬁqbenzyloxy-phenyl)

alternative neth paring I nterneda
BBHBBRYIRN G Ha %eﬁw\@hﬂcﬂ S°"4 whlﬁ’m Wgs US%W'Fbput( femm)PHQf'CPf'%
e Nwire@eo MHz sDWsh-agers,.s1ps.ef iey abd ¢, ZH) 680 n6.92 i\, 1 H) 6.95 (d,

JeP6LA Sy Pty GRS 5 Mo 2k

Kdﬁchk)?}ﬁ&fde&W HzeRéh.ence herein in its entirety.

-Briefly, the rrethod |nvolves t he forrration of sulfonic

id, pri.or . to con 0 onyl, .hal i
$ieeor DA 15 oG8 ERPedth BRI o ser g Rl pren-
methahesulenid paik (lsal 25. 1ArmlR0|Laf(qﬁdedF(2$€B§yg>m-ph¢nssli ggthangspifonyl
ShisRied2 lfgoés%) alqlNﬂnR @bERHS G‘MCIJ%%%%@QAI)SRS%@FH)?OO 7.10
hal o enatl n reagent 10 wherein L is a | eaving
é’P(ﬁJ‘% r%)p(f‘bgé'ﬁts a 2,6-disubstituted phenyl
noi ety; R represents a (CHRS)"2 noiety, and Mis a

HQUP As QftinQh Hifted b ERBRAE 1] Rllny! b3 BCE AU HRBHS)-1-benzhydryl-5-
chloro-1H-indol-3-yl)propyl}benzoate (Example 7, Step 6, 3.92 g, 7.3 mmol) was reacted

with (2-benzyloxy-phenyl)-methanesulfonyl chloride (2.6 g, 8.76 mmol) to afford 4.1 g of

methy! 4-{3-[2-[2-({[2-(benzyloxy)benzyl]sulfonyl}amino)ethyl}-5-chloro-1-
(diphenyimethyl)-1H-indol-3-yljpropyl}benzoate, a white foam, in 59% yield. '‘H NMR

~ (400 MHz, CDCl3) & 1.80 - 1.99 (m, 2 H) 2.49 - 2.78 (m, 6 H) 2.85 (t, J=8.84 Hz, 2 H)

3.89 (s, 3 H) 3.96-4.05(m, 1 H) 4.26 (s, 2 H) 4.90 (s, 2 H) 6.45 (d, J=8.84 Hz, 1 H) 6.73

-6.82(m, 2H)6.83-693(m,2H)6.94-7.08(m,4H)7.16-7.34 (m, 15 H) 7.39 (d,

J=2.02 Hz, 1 H) 7.85 - 7.98 (m, 2 H).

Step 5. Methyl  4-{3-[2-[2-({[2-(benzyloxy)benzyl]sulfonyl}amino)ethyl}-5-chloro-1-
(diphenylmethyl)-1H-indol-3-yllpropyl}benzoate (5.1g, 6.4mmol) was reacted with
hydrogen in the presence of palladium on carbon (0.5 g) to afford a mixture of methyl 4-

- {3-[5-chloro-1-(diphenylimethyl)-2-(2-{[(2-hydroxybenzyl)sulfonyljamino}ethyl)-1H-indol-3-

yllpropyl}benzoate and methyl 4-{3-[1-(diphenylmethyl)-2-(2-{[(2-
hydroxybenzyl)suifonyljamino}ethyl)-1H-indol-3-yljpropylibenzoate (3:1) as a white foam
in 74% overall yield.
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with the scheme, sulfonic acids of Fornula IV can be
converted to sulfonyl halides by reaction with a

hal ogen substitution reagent (i.e., a reagent that can
convert a non- hal ogen substituent such as, for
exanple, Hor OH to a halogen substituent; i.e.,
convert 15 a sulfonic acid noiety to a sulfonyl halide
noiety), for exarrple SQCI 2i POCI3

CCI4/tr| hen hosphi ne, oxal chlorlde or ox

Perfri Hain 15‘?8?% @Sé%&’aﬁ an@m 'Ife*”'f°”?ﬁ'é’er?a1eb@@‘%"e (3.35
gs)u&asthydmlyz&mmrrdgmnﬁedl sy pepefativabPYC trsaftbrd m.1&xyq8&%6) of the title

pqycﬂﬂ{ tv%ite?ﬁ'ét hm« ('r‘%é{oMﬁztc*b‘ifl‘?m'a% 5%?'(rquf‘h)%8%"§8é(m

sol
Wbﬁ%@a? yih 4. 4Rt 6?5 ﬂ@ b '31) 6. QPs(édf“§§4t"ﬁe1 Hu-oheh 89 (m, 4 H) 6.95

@Hbﬁcﬁ il Wzl o%agenv A3ich, £B)7. |D13 ﬂ@?@n l1ﬂ-|)37 132N088 (nf, 8M) 7.41

o) 6 q 0

Goahon the LB im0 TP VLTS oRIOHE b RnB b e
§93:2184% foundt (FEI-BRM IM+UT ) sBR3F2I AL %pdpuné/a@éh@N -H20): 7.24
GREOTIRRIAEOL iRy MH-H0): o Dairskiddopd 10 66 the art
wi || recognize that the am)unt of hal ogen substitution
agent used w |l depend, inter alia, on the anount of
water in the starting ndxemplaklor sol vent and the
fﬁh% Ehic89- duﬁt%glﬁubtﬁyls @ 2Idnﬁolﬁ1tsif1ﬁénﬂﬂ)smwnﬂrahmo}am -1H-

sol vent s. al ogen

e Sol
substitution react "9A %@P@By@e'&""’taﬁ@ scheme 5 above)

i ncl ude any organi c solvent that can at | east

g@f)q' Fht gromlcﬁvf&nv@am% ﬂoﬁgﬁlﬂ Qs Afactedr ertﬁrbuqain&h\'{eboromc acid

referre ents I ncl non- ak ol ar
ISPt the pr%e@m&nﬁgama&é% ik E: fBPEmd P SHETH B rofuc?
hydr ocar bons such as benzene and tol uene, and

E%k) 99 %%@g bfaé o éé(gﬁ%@ 15 §@B 1 Qsthe:l-e&erq\'lag I?\ly@rEﬂ?féd%B EheAitBduct

ene C

rerer
BuTHEd 5 PrsgrRlSI G e tE%F”l?o'?é’"lpB‘t"}daﬁMP"oF‘E]‘rdaﬁ' NMR (400
fi-exeDel;) diHenR| (4t ez, cmmamamw -etdidm, 2 HY 2035 <07 @plH),

g&gﬁgg 072 {0 BLUr £85 fg ?1%@ gle)fsha% (k) J‘%@]gﬁﬁ”fﬁ)% 00 (t, J=5.3

ether™Ts etrahy uran.
slabkH, 16@19|(dm/‘9 adizt 1 b Ecin B8 (©a? HEeBOoUt04Hm. é?rv 7.08 - 7.24

SHi 1l €24 enRe(Ai4ng 7.431 0151 @xaMm), € 581dR bR, 7148z, € H)07.62

oom,t e t
?eﬁ “4a el BT gl HF RS 9%**?91 2@2?%#?2%5#5
abtv JRMSircaled Sor %@@Nﬂ@d H5 89426573; ed ﬁﬁ%ﬁM@e[NHﬂ
%84.%@6'. transfer catalyst, such as a tertiary amde

e.g., dinmethylformamde). The acyl transfer catalyst
can be provided in an anount sufficient to accelerate
t he rametteroative anethodTiee peappiing: interagdigte camegupds of e general
RiGSENt in less than about one equivalent relative to
the anount of sulfonic acid reagent, preferably in an
anmount of about 0.01 to about 0.5 equivalents; even
nore preferred, about 0.1 to about 0.2 20

equi valents, relative to the amunt of sulfonic acid
reagent .
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can be provi

The conpounds of Fornula | can be isolated fromthe
reaction mxture by precipitation and filtration. Any
of nunerous well known .nethods for inducing
precipitation can be used. In sone preferred

enbodi ments, an anti-solvent such as water or a

sol vent contai ning water can be added to the reaction
m xture to i nduce precipitation. 25 Use of water as an
anti-sol vent can reduce deconposition rate of the

sul fonyl halide produc R¥elative to the deconposi tion
rate observed when—an<6rgani c solvgnt such as heptane
i S used, resulti/, nproved yi ejjds. Precipitation

OWES Himgz-t—hg-‘rénper ature of the

gr exanpl e bel ow about -20
fene above, sul fonic acids of
Forrmula 1V can be prepared by 30 reacting sulfonic
acid salts (sulfonate s&ts) of Formula Il with a

pr ot wbeROl &. haligbh, pdrerabip CRIbire, aCdndé@s&r B 08, saidid 'A?blﬁ’:ﬂﬁon
§érrl%] qtl }BBE ?41aﬁle5 Qekg}gar}z g? %b IS Hé:/oeré;}rl?]tng P%re?eﬁ@ce I?1ere|n

30| accor
'pr'@c@é@éﬁs Griefiyndhe m@&ndllmlveﬁﬂre toxmatioh eof SlUIfmﬂc peidtprigr to
cWBldlsi6md tResuflory! HaNag) abdwcn@eta ke BRdral sBhkmib RowWCl . HBr,
H3PO4i HNGB, HCI O4, - H2SO4, and the |ike.
Al ternatively, the protlc acid can be an organic acid,

such as formc, nethgnesyit@ni ¢ acid, p-toluene
sul fonic acid, benzenggil &pni c aci d, trlfluoroacetlc

acid and otg@r trqng_QLganLc ﬁ%ﬁ mg protic acid
I N gasepus for ably, the
inorganic acid Ts HCl, nore preferably gaseous HC

that is added to the 5 reaction solvent containing the
sul fonate salt. The protic acistpils|auetEneidgeously
provided in excess nolar equivalepts relative to the
sulfonic acid salt of Fogmmba Ill. Formation of the
sul foni ¢ aci AAreRRiduKd efF—FermAreR1S0O,¢hn be carri ed
out in any suitable sbdlegendtingFor gxanpl e, organic
solvents in which the coepgmund of Fornmula Il is at

| east partially soluble are suitable. The solvent can

Wer&iR aS @ aSk&ling Grdlup;i Ar PaRédelits 14) 20B-Gsubbit@sd PREA moiety; R

hal i de salt such as C or KO, thereby,.

AP g R G0 PR M 2 ofte L g3 A on. 1 accorcance
witrelbie peheme, suifopic aviss of Fhmiuleddy eanlbe, coyrsted do gidienyl dalities by
fé@&foﬁ'vﬂthaéq h@lbg‘é?nhﬁjbstlt&%ﬁ h‘eé’g%nt (et Eaﬂéﬁéent ﬂah%ﬁr@'convert a non-

b RRR AU haPlEarol® o £3F 5B Shbeds sRbBRen conver

avadulfonic Re@c oty toemp eulfatylr kalidermdisty)r derd exampdie tSEG, &I,

@Mhltrfpn&]yﬁ)hbéphﬁg @[a‘y\ SABrideF & oﬁ?&ﬂ%’r‘rﬁ‘de %F@eréﬁ@%&élﬂ%h%ﬁﬁb
e C ? S el ow

ﬂﬁﬂ?i?gg? a%tltug%qgegtgs B%g% b Y. Us§ frbe)ﬁfﬁ?bﬂuaritby @artlcularly if there

joresidemkdolvgntart eithbicthie st@rtiog rnbEhalwolvalhts) ot batt) EhenTdxelyl chloride is

a0 e%a%@ér‘?s&b@ﬂ&%&l Refit GABEWLEY ih ¥ 1578 1Rf do3& 13b Ghbut 6

accor O routin
equnvalents about 2 to about 4 equivalents or about 3 to about 3.5 equivalents with

respect to the amount of sulfonic acid reagent (compound of Formuia IV). One skilled in
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nmet hods, such as precipitating the product fromthe
reaction mixture. The sulfonic acid salt (sulfonate
salt) conpound of Fornula IIl can be prepared by 20
reacting a conpound of Formula Il: Ar-R-L (wherein Ar,
R and L are defined hereinabove) wth a Goup | or Il
metal sulfite salt optionally in the presence of a

phase transfer catalyst as shown in step 1 of the

I I | f [

AT o E0SM e gp S Al b SspgtibRE B agehes st Ssagrdor
dlia S8 theaandbunhef Walee in Be catptig metetidl aresblknt ahdl the theture and
- s.go?ﬁ\esaﬁmemvéngu%qﬂwvm ar excess of, for exanple,

ou eq, relative to t he anount

of c SHIRSlEnePsPtsHar H‘ﬁlfé"qg?” SW'WB‘EH EPaRfionpteR A pisthe scheme
dboad) irdiddlar safganic KAGOB than canNat 2B parildily dissolvesthé oompdund of

l‘-tolprﬁul:slc‘tll\/f %’@fgl?eds %I%n&qwmn% p%{ar op(nzgéul)ﬁp‘%lér s %@nts bfﬁcludmg

arried out esence o
ﬁ,ca‘loa'tf% taromalle ydeRy| P@SaSLﬁU aﬁse‘i’%‘é‘W WW?ﬂﬁn 30| hialpgenated
DWekits 88cH &d 1 aklithiptoethane andmeith@dhedenloriibe Myha pefdmeassivents

Cat @Fés%m =l gﬁerg n%Yldé:I Fegra aﬂroﬂﬂ?nsgl&mu&%thﬁ%kher dkb%{y %heir

rate e reac ronr
ctueopzwbreth?br% mprfuEsse thersoy 3@‘15”‘? olikeos lfy MREF grigferresigther is
tsthy@bfuansol vent can be errpl oyed, such as solvent that

can E}i'n%k gqsettn s%%stttdélﬁn re%ctlo gr? gé Xaerrleq &ltj .t Anl)q |ta;b|eft§r1§égn§£ture,

sul f .
fabryamPEEYGDout -HY ﬁm@bomreﬁ@rt%mnegﬂﬂaamﬁfera@v/bel@wewutro?OéC-
pr ef &habdufﬁnméleaetf&mgatyple§te;9@%th@§dhleﬂne ab3ve) cap ra&f:ﬁbé abirigd

re fhan about,95% a refer
SR SR Pt 3R e PihalF | gL REF 8" Senfarl i 180
dimethylfprreamideibThe aeyhiprnsigt catalyst gandfeareyisied i maam a@?O@V@@Jé’Iﬁlent to
ﬁc%ggr%feathél Fe%ctlcfn%te e )fﬁéTHéy?tréH%féH Eatél@e@ lscbres%nﬂ lﬁ @saiHaﬁ b6t one

e Co

caufvatel BAIR fodne GTPIThP! SHPTEGHT RS TP A Ao of
ghost 0P ttatabont .5oenutvhients;eensni ere nirfelrde abyut §.brto about 0.2

h&; refafl\%atB R Hmolht of ELﬁToﬁn@ﬁ&é fe@ferl Xture with a

wat er - sol ub nor ani ¢ sa

nore | Pe‘?"@]p&w? rm”'f‘éo‘Fa&t P%ﬁog"}e% fﬁ°énN}bn{)ec?°th°8 ppdure by
E:ecnpitdtnm ldnt ﬁi'azutIObe Ahyiraf heymereusi Well dnewn bveﬂnqqie for inducing

?Qgit)ﬁaltn&{‘cern%et@@d rga&hd ﬂ'@feﬁéd(éﬁlgd%m@ntsaéh SHiGBRERE sShl éé@\ié'ter
h I's not 10 su st

gka ngvﬁm C°5@@f”§t"‘@ er @El’ %?%ty)éhe I'g?(‘ﬂl?? mgmﬁ%{ga %d\ﬁae ?r’ﬁcélplké(t:on
Ubkk e) watat ksiae sanf-eolent cdreredueesdecpmpasiibe uate of Hersulfenyt hjlide

?{?gﬂ?trigtﬁle (& tl‘% decﬁlﬁ‘s&ﬁlgﬁ ratd %béé‘?\ﬂz@ whemgned?gamcego%e)lt SL@H @s

acet at e bei n? % f tat
peRiRNe; | rf‘sﬁ‘i"x"tea‘l"@‘g dMPRV L YiBES-c o0 [eeﬁ'pﬁ '°'S can |%&s §°"f ﬁg‘ﬁ
whetitg thdteMpetaturdiefliie reaiore mixpuresio] for éxatmplerto b&lﬁw about —20 °C.
As shown in the scheme above, sulfonic acids of Formula IV can be prepared by
reacting sulfonic acid salts (sulfonate salts) of Formula il with a protic acid. Suitable
protic acids are of sufficient strength so as to be capable of converting a sulfonate sait to
its corresponding acid according to the processes of the invention. For example, the

protic acid can be a strong inorganic acid such as HCI, HBr, HsPO,, HNO;, HCIO,,
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Bl OLOd CAL TEST PROCEDURES G.U M cell e Assay The
assay was carried in a 96-well format using a
fluorescent plate reader with a 20 355 nMexcitation

~filter and a 460 nMenmi ssion filter (Lab Systens

Fl uoroscan I, Helsinki, Finland). The assay buffer
contained 940 pM Triton X-100, 50 nM Hepes pH 7.4,
0.3 mM EDTA, 1 nM CaCl 2 and 300 nmM KCI. DTPC (1

t - SN h
A58 iaRe Aty 68y BRI DO YA e
@Fthgqﬁaéulfoglggggm Arigiteng sdlfagic gcid, benzenesulfomc acid, trifluoroacetic acid
4nd- dnhéir%y@ @I:b%ﬂii:ldé)ds yTtIel ﬂeIuceaaa @an %bodm.de@%ﬁ eg%E&ms form.
cone
Clanh e dooPlank a0 Mol v B @pSi e § e
figBgtion] bewant Wﬁﬁlﬂm tnmmjom salip[Tae p@li¢ aridis phvantageoustypravided

|9fexé%s@In@I§I‘equﬂl§IéH‘t§|réIat9E #Hife SIMGII\J:&KFQJH FEQRRAEINY to the
ive control O wi t hout

pOSI %I ve and %II § § I ne

P i BPYTEN oAl plltgpiF eid campaiad alTRM IV o BRotrisd k@)Y
puitatfie solvenht Fdr gkanpl® @rgqoMsgxemtamthicmhq)Mnmm gictormaglal éids
§tQeak bamaIyls%uub@ ér@ %u@a%feayn@ &ivent éﬂg@evc%%rfpe%(tﬁé} iBfoorly

@ﬁIOU?? B‘ﬁta @'%?%& %”ﬁ a%g%ﬂ'%ﬁﬁan eby fpeEmorypnicall drying the

(ead:ten byvarleblsltatlon pfimhdtaldiatidetsal The aolvérd pan ddnémirf amaidohol, such as
r%hblorgoaﬁpa%elzwthew@é of aRidlle théﬂgﬁ Eir‘éf&a%ﬂ m@ianol
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QI’?Z%PI'Y@"t 3R 4glsp ﬁ%”tii{‘ HeEr %aCI"%{HFWP?aI“%fbé Rasiy f'%erfnﬁ@d by
the gkilleaisitsah. Hbr&txemplealde reacfidnesan be Barriet 612 @6 & tdniiperature below

iolo%‘n%x%ﬁ«?r&tﬂﬁgs asl S5 € %Vabéut%”’éf @Fef&ébl abogh? or below

resultlng i ne ermn
aheHE B G on was cal cul at ed using the equation bel ow
Per cemt slifdnichicid empsuddlof-Fofrabio pecad beisblated latdonding to routine

I I R control -
388, REA% pieEnin) Ih%w}i@a BB raR b Cod hosay
Fres H-hﬁlsb‘fﬂﬂ‘c\ﬂﬁ@ salp(splgane éaIt)ﬁornewﬂ ,oﬁIfo[@gIatIIbg@§ekp§epared by
E‘e%&tﬁhb AGoRPEHE F Bor@liaMBAER-L SiticaghiAr, Raib @ )ard @dfified hereinabove)
glttlu quotu? ! glf ] Rlat%gs%tf%ﬁé%ommw ﬁb%gé*:gtofg EIBMSE 'ﬂ'ar?slf tr Qgt%lyst
eashowusn etemé@ﬁthe aehepiesatows. Ay ﬁ?mt(@él retalgplfi Sa‘FIﬁ %Jltab'e
méxén@dné Q}ed;, lNéz A umilsls MQB@JSCEQ& Rh@a® et h;‘lrcﬁlpﬂ lor @fmetal
ophor.e ut e

o) rcaig ® Rioyiagg msn}g‘ xcﬁﬁsg k ihat aq?:%%cen ?ia? E)On °¥' % eq
paamtp thevamodit pR4onDIVEXT gieForyia aSukatigemietiisalthiaciude Na;SOs,
I/(I}?‘ds'aﬂ”&INaJS@ﬁ controls. The reactions were stopped by
m Xi O""%h cagltd ETAtto ive a fi ia?lﬂcen rati i
of 20 Qs aeras Snbpia ot an bt ghout in
therprés@ned of ophaae ransfaycetatyst fongranipde algtiatemany| aasnaiumphafide,
Qllzch as tetrabutyl ammonium iodide. The phase transfer catalyst can be provided in an
amount suitable to accelerate the reaction rate, for example in about 0.1 to 2% or more
preferably 0.5 to 1% by weight.

Any suitable solvent can be employed, such as solvent that can at least partially

dissolve Group | or Il metal sulfite salts, such as water, in an amount o_f from about 50%,
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al i quot of plasma was m xed with 400 pL cold nethano
for protein precipitation. After incubation at. -80 C
for 30 min, the supernatant was obtai ned by
centrifuging at 6,500 rpmfor 10 mn, and was assayed
for TXB2 according to the manufacturer's procedure

“(Assay Designs, Inc.'s ELISA kit #900-002). 20 Results

of the GLU Mcelle Assay and the Rat Wole BI 00d Assay
ounds of the invention is shown in

for co 1
'BYF Rige@Pl) aRPUelF e q¥5R MAR IPEfERRY Aofexiien ab@éaﬁ?p’ ,gsti!&’more
gr&BMably uidre théb @balv195%arityed nibde prafetablyIndle THan aBold .00BAwater.
Hhe daptth oo 1 Gipd suby Wagatiels torpeppyte sty g fRydhes
teperaiyes. for 9@mpieabgutd8q °9. 04 13 0.026 0.03 14 0.03
0. 02 isolbfiorDofQkBcdmpbdnd dfdFofinil B! fidnDthe rebétidd. Miktufd. AR be t8rried

%.I:t 83§5ang:2r%@t.in8%r?ne@c.x8§9%cl?'ag?’pre(%%ta{?dnoﬂ'én QhéI'Zeac@o% IQ]‘XRIQGB %y, for
example, treatment of the reaction mixture with a water-soluble inorganic salt such as
NaCl or KC), more preferably NaCl. Isolation of the compound of Formuia 1ll can be
further facilitated by the addition to the reaction mixture of an organic solvent that is not
substantially miscible with water, such as ethyl acetate, ethers (e.g. ethyl ether and the
like), alkanes (e.g., hexanes, petroleum ether, etc.), aromatics (e.g., benzene, toluene,
xylene, etc.), and the like, with ethyl acetate being most preferred. The reaction mixture
can also be cooled (e.g., less than about 10 °C) to help induce precipitation.

\

BIOLOGICAL TEST PROCEDURES

GLU Micelie Assay

The assay was carried in a 96-well format using a ﬂuorescent plate reader with a
355 nM excitation filter and a 460 nM emission filter (Lab Systems Fluoroscan I,
Helsinki, Finiand). The assay buffer contained 940 uM Triton X-100, 50 mM Hepes pH
7.4, 0.3 mM EDTA, 1 mM CaCl, and 300 mM KCI. DTPC (1, 2-O-tetradecyl-sﬁ—gIy.cero-
3-phosphocholine, Avanti) at a final concentration of 120 pM was added the day of the
experiment and GLU (7-Hydroxycoumarinyl-y-linolenate, Biomol Research Lab, Inc)ata
final concentration of 90 uM was added immediately prior to each assay.

Compounds (10 pL) dissolved in DMSO were placed in duplicate weils of a black
g6-well plate. Wells corresponding to the positive and negative controls contained
DMSO without inhibitors. Just prior to the experiment, 200 pL assay buffer contéining 90
uM GLU and 120 uM DTPC was added to all wells in the assay plate. Assay buffer (50
uL) was added to the negative, and 50 pL cPLAya solution (5 mg/mL in assay buffer)
was added to all other wells to initiate the reaction. The final concentration of enzyme
was 1 pg/ml. The content of each well was mixed gently during the addition of the

enzyme, and the plate was rapidly transferred to the fluorescent plate reader. The -
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23 0.105 0.04 24 0.008 0.03 25 0.013 0.03 26 0.022
0.03 27 0.038 0.03 28 0.03 0.03 -71-29 0.018 0.05
30 0.021 0.06 31 0.016 0.04 32 0.013 0.05 33 0.022

- 0.02 34 0.016 0.03 35 0.027 0.05 36 0.031 0.07 37
'0.025 0.03 38 0.007 0.01 39 0.068 0.02 40 0.072

0.06 41 0.022 5 Effect of cPLA2 inhibitor in Mdels
of Throrrbosi s The effect of administration of cPLA2
inhib n _node for Ehro 0sis was determ ned by
e fisaerEheR MR et POy 4 PrpRrar n e s o Regrayiiog e
\(@RF&teI006 argt theliphibliorHuarenaicplateti @kig thaggueigabiiem Was
studi ed using the pI atel et -function anal yzer

od.was col ] ected from vol unteers
éﬂ%ﬁ%i{g‘%gaﬂl EH GL?Pwlt%w'b'tm atBPRNegative Bentroh/(slope positive
¢natiole-asldpe nggativeecontrbl xgo@vi ous two weeks. Bl ood was
collected in 3.2% sodiumcitrate Vacutainer tubes
l%Becton Di cki nson). Tubes were inverted 5 tinmes and
HIVheIordta8a% r ansferred to 15 m pol ypropyl ene
coni EadshthldvdswasScqtibctaf inr iepprrdiedviabes- 2 cardibt Budclre of male

0 hlfle (RO P 0. o s v it g
MSO), or 6 pL of test compounds at various concentrations for 15 minutes at 37 °C.
This was followed by incubation of the blood with 6 pL of calcium ionophore, A23187
(Sigma C-7522) diluted in DMSO for 10 min at 37 °C. The final concentration of A23187
was 5 pM. DMSO (6 pL) was added in the unstimulated controls. The reactions were
stopped by mixing 60 L cold EDTA to give a final concentration of 20 mM. The blood
was centrifuged at 6,500 rpm for 10 min on a microcentrifuge to obtain plasma. A 70 pL
aliquot of plasma was mixed with 400 pL cold methanol for protein precipitation. After
incubation at —80 °C for 30 min, the supernatant was obtained by centrifuging at 6,500
rpm for 10 min, and was assayed for TXB, according to the manufacturer's procedure
(Assay Designs, Inc.'s ELISA kit #900-002).

Results of the GLU Micelle Assay and the Rat Whole Blood Assay for

., compounds of the invention is shown in Table 1, below:

GLU Micelle Rat Whole Blood TXB;
Example # {Cso (UM) ICso (UM)
1 0.26 0.14
2 0.19 0.12
3 0.054 0.06
4 0.054 0.02
5 0.026 ' 0.02
6 0.092 0.08
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Platelet Function Analyzer (PFA-100®) Study
Human platelet aggregation was studied using the platelet function analyzer

(PFA-100®).
platelet inhibitory medications over the previous two weeks.

Compound' A or Conpound B starting on the
day of EAE onset (day 15) (orally,

100 no/ kg,
0% of the ani mal s
EAE and ‘'t he treat ment

hhiere p TRARE B frgagsis wes

eval uati on of
day. Animals are

Human blood was collected from volunteers who had denied taking any

Blood was collected in

3.2% sodium citrate Vacutainer tubes (Becton Dickinson). Tubes were inverted 5 times
and the blood was transferred to 15 m! polypropylene conical tubes. 5 pl of respective
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O - no clinical -signs of EAE (no paralysis) 1 -
paral ysis of tail -74 2 - paralysis of tail and

-partial hind leg paralysis 3 - paralysis of tail and

conplete hind | eg paralysis 4 - paralysis of tail,
conplete hind | eg paralysis and a partial front |eg
paralysis 5 - noribund animal (all four |inbs
paralyzed | ack of responsiveness, these mce 5 were

ST AR B PRI, g o

(B;ﬂuc@gme’fhﬂ)benzéxl]stﬂgnyl}am|hn)mhv|]—1I-IDmyloIB-;EDa;opi/I)bBa;oid aéi) Setample

g‘ Sk 3%‘-5@&0 ]1](88 &g&e%B) 8?2 g[bgtrﬂu&org%tg%g):?gnzdﬁ%gny@%&ng
?5'“@01 Hongpl-g-vrropyBenzgic s5id. Erarpie 2504d3-tePenzhydryd-giiero-2-(2-
{i(8.48&hloidB eflzyHuifonyQarbibo}dth@d B 1H-indal-3ly P lopylbenzbidlagid) Cdmpdund

6§ o 3, 4o ] oSk ol
qgneéwret.lownd adingl DS Qcopgentraipn 0§0.5%. Tubes vlera’mvermﬁg.ﬁmss to
Rix 15hdQildked2o 4T atlrod tehmpdature for 20 Mihutes PriofQo th i? PBAL100. 2the
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Ayl hiod 40, Byt 0Pl g Loyt
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14 or Example 25 was allowed to incubate with whole human blood prior to challenge
testing in the PFA-100. Alt compounds were efficacious in the piatelet function assay.
At a concentration of 1.25 pg/mi, Compound C and the compound of Example 14 led to
an increased closure time, while the compound of Example 25 was efficacious at
concentrations as low as 0.3 pg/ml. These data show that these three compounds
inhibit platelet aggregation in human blood, in vitro.

FeCl-induced model of arterial thrombosis
Two hours prior to induction of vascular injury, Sprague Dawley outbreed rats

'(80-1 00 gram of body weight) received 4-(3-{5-chloro-1-~(diphenylmethyl)-2-[2-({{2-fluoro-

6-(triﬂuorome_thyl)benzyl]sulfonyl}amino)ethyl]—1 H-indol-3-yl}propyl)benzoic acid
(Example 14) or 4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({{2-
(trifluoromethoxy)benzyl}sulfonyl}amino)ethyl]-1H-indol-3-yi}propyl)benzoic acid

(Example 25) at a dose of 25 mg/kg by oral gavage. The total volume of gavage was
0.5 ml. The control group of animals had been treated with only vehicle. Fifteen
minutes before vascular injury rats were anesthetized by an intramuscular injection of a

. ketamine/xylazyne mixture. Following anesthesia the left carotid artery was dissected

and exposed for further measurements. For induction of prothrombeotic injury, a round
piece of filter paper (2 mm in diameter) soaked in 10% of FeCl; solution was applied
onto the wall of the exposed vessel. After 5 minutes the filter paper was removed and
the 1PRB perivasular Doppler flow probe (Transonic Systems Inc.) was secured around
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del ayed ohset of di sease and reduced severity of
di sease when adm nistered orally in doses as |ow as
2.5 ng/ kg. Days After Exanple 14 Exanple 25
I mruni zation Vehicle Control 2.5 ng/kg 2.5 ng/ kg Day
1 Day 111 000 12 0.08 00 13 0.5000 14 1.13 0
0.14 15 1.48 0.14 0.20 16 2.00 0.32 0.55 17 2.00
0.50 0.55 -75 18 2.19 0.55 0.55 19 3.31 1.32 0.84

, 21 3.60Q 1.77 1.68 22 3.60 1.89
e Rgrond ey fndss i5og owp Piosadwisgsecaripg a5 et o
30 giputesgsing dgargomd FlowSMeter ObodeRTS4R0/ Trahsdh® dysBis |AOEaRI

WafHY H&a & wtgmggﬁv\;afeeat nment of mce with cPLA2
|nh|dklyljht?)r'£,Ha P s 14, 25, Conpound A and Conpound

of  Exa
B carl "B BV GhOBE Rl % She RSt AP I e sTidaniLioh he
n‘atﬁwmcmatxdedhromb@bssrmum@hm dosec@bliysey®mphky. of EAE in
m ce which have already devel oped 5 EAE or are close
to devel o n\gﬁcl i nical signs of the disease. Effect of

?_'R?XFPFh P\l fats WihReChdndueaddaombasiee ef f ect of
adm raleodrveetsi coltectefd feont PitsAthat Wbrlehio%@:r witf v, the compound of

SR SR Wbl DO oI TP Bl
'HP. E p\@ Blgpd was collected from the vena cava and blood coagulation was
allowed to take place for 1 hour at 37 degree Celsius. Serum was then isolated and
serum thromboxane B2 levels were determined by ELISA.

The results are shown in Figure 3. These data show that both compounds
provided a reduction in serum Thromboxane B; levels.

Effect of cPLA; inhibitor in an Animal Mode! of Multiple Scierosis.

The effect of administration of a cPLA; inhibitor in an animal model of multiple
sclerosis was determined by the following procedure.

Six groups of B6 mice were immunized with MOG/CFA and injected with
pertussis toxin to induce éxperimental autoimmune encephalomyelitis (EAE), an animal
model of Multiple sclerosis. Three groups of mice were treated with vehicle, 4-{3-[1-
benzhydryl-5-chloro-2-(2-{[(2,6-dimethylbenzyl)sulfonyllamino}ethyl)- 1H-indol-3-
yllpropyl}benzoic acid (Compound A), or 4-{2-[1-benzhydryl-5-chioro-2-(2-{[(3,4-
dichlorobenzyl)sulfonyljamino}-ethyl)-1H-indol-3-yllethoxy}benzoic acid (Compound B)
from the day of immunization (orally, 100 mg/kg, twice/day). Another three groups of
mice were treated with vehicle, Compound’A or Compound B starting on the day of EAE
onset (day 15) (orally, 100 mg/kg, twice/day). On this day, over 20% of the animals
showed first clinical signs of EAE and the treatment started in all the animals in these
groups. The results are shown in the Table below, wherein mean clinical score is a
mean - of clinical evaluation of each animal for that particular day. Animals are scored as
follows:

0 - no clinical signs of EAE (no paralysis)

1 - paralysis of tail
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12 008 0 0
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14 1.13 0 0.14
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shown in the table bel ow Serum Thronboxane B2 Level s

% Decr ease VS
(3.3 ny/g)

after

Contr ol

Conmpound C (1.3 ng/g) Conpound C
9 weeks of treatnent 52.5 61.2

after

20 weeks of treatnment 36.6 49.5 In addition,
at herosclerotic plaque burden at the aortic sinus was
decreased by 20 32.7% (349582132685 vs 519220100694

n2, p<0.05) and 45.6% (282697146462 vs 519220100694
2—p .uei‘}\ H—arR-s—that—were—admni-stered the
LlUII a r"‘“""lz""rgﬁk'\l‘l 2 VaWall'aWal + I \IQI AV 0'55"\&?‘\
pUl.' lu at— % ongld:h,'allu o Jrry/ U 1 32 ST —v-Ciy5 Szllvi—r
CUIIdezGEU to TomtT ui34:8||| et —Fu l1l —as SI"GWI%'?—H—FHQ—
Tabl ezﬁ)el ow, reaumg éy T PETTETY 77€bl O jarea q16%‘l]g
The agpla was| not  Fagdmi f T gamt (1Sgg,  demgnst atggg—t he
role @ tThisS CPCAZ 44§ DI tgr N gigoect i ng drsegyy 25
speci kacally in reg.ens of [hi ghesfoshenodyjnam € 2.0
di st urbances.| At heragicl erot{i c Lesi.gmnsAl ong the {Agrta
Conpo@ed C (1. 3 ng/3fi1 Conpdund C1&. 3 ny/lg) %1.95
Decredfe vs dontrol3.B2.4 ng 35.2 189 -77 As shows3i n

t he Tabl e bel ow, atherosclerotic |esion conplexity was

redu (Tﬁ&e' rquIt@ @de{hﬁt tFé'aﬁﬁén?gf Mt Wltl@@ﬁmqm%ltg}s"w E?amples 14,

tI‘O

ar e n ed
4 CRORREY A Chrginel i A AT e SRiesm s i of
lmnw@etm yana fedachy eliniceldbevariget EAEGR imiceswhzith have akendy developed

BAESare J@s% td 8lef®> Pﬁ?@%a%’n@%ﬂﬁwe geds@t al animals with
Stage | 5 (fibrofa l eston), Stage 2 (early fibrous

pl aque), Stage 3 (advanced fibrous pl aque) Stage 4
EfechdilcBLAdmidittuaethdrob@grpsim) and Stage 5 (unstabl e

conrplglf}g1 gh@éﬁ of §§'h|9@t)ratxgﬁ’ lof ar&pml xﬁhlblg)?%?gxevﬁpt)ltboyl%@ncé €ApPOE)

RSB F e Ofégggﬁgwaéﬂ%@?da@’e‘h‘if°§?"‘éi’§j?ep’%°e§%'rﬁge
3 Stage 4 Stage 5 Vehicle 11% 56% 33% Cpd. C 33% 56%
A&O‘)@Kémgum(gjeppd. C 9% 18% 37% 27% 9%

The apolipoprotein E (ApoE) knockout mouse was created by gene targeting in
embryonic stem cells to disrupt the ApoE gene. ApoE is a glycoprotein that is responsible
for the uptake of chylomicrons and VLDL particles by the liver, thereby preventing the
accumulation of cholesterol rich remnants in the blood stream. As a result of the
homozygous inactivation of the ApoE gene, ApoE KO mice exhibit hlgh levels of
cholesterol, which in turn induces the formation atherosclerotic plaques in areas of
singularities . along the. arterial tree, specifically at the aortic sinus where high

hemodynamic disturbances prevail and at branching sites along the aorta.

cPLA; in atherosclerosis

Cytosolic phospholipase A2 (cPLA;) preferentially mediates the release of
arachidonic acid upon cell activation. Metabolites of arachidonic acid, the eicosanoids,
are recognized as important modulators of inflammatory processes. Decreased
biosynthesis of pro-inflammatory eicosanoids has been shown to inhibit atherosclerotic

lesion progression in humans and mice, thereby suggesting a potential role of cPLA; in

-76 -



10

15

20

25

3.3 nglg 10 Thronboxane B2 Levels in the ApoE KO Muse
Model of Atherosclerosis ApoE KO mce were fed a

nor mal chow di et supplenmented with Conmpound C or the
conmpound  of Exanple 10 at 3.3 ng/g chow or vehicle for
two days. Blood was 15 collected through the
retro-orbital siunus and left to coagulate at 37 C for
one hour. Serumwas then isolated and assayed for

t hr onboxane EL| SA. Thromboxane concentrations,.
ATRIREPSRAFE KON Eb BEe0en] Bo B! 737645 RBhBAn e
@@aemm@/ @Pp(4):432465] 1 Crus @ g o (ircki/atibn E2082vpl G8( 10D : 128312387,
F‘thlcg)et all: /ﬁ\@As? 2001 Dodle)® SRS, S 'e{rﬁmo:rcﬁ%iaﬁ 662, %5(@5)

Wwer e

g awl‘?’&amﬁye@ by ALVE 200, 2007 PRSP ATE o PME*‘%"B 3,
42(8) 04440 h Bubbasdgoandar bi 4lalCiei Bes 302a) @5E T 1:808). In addition,

&»‘Eﬂ? é%p@%@loﬁh d53 geeg’ dfefgéteg {ﬁehl.FrﬁaH ra}pg%%[:lgml%éy E.'E ngt in normal.

PR 9CHRB ABETeS (8 SERAIRTEITHST EhRY) ATYE VBV 7 DRaT 265 %e
Vehi cl e: 267.934.3; Conpound of Exanple 25: 9.45.0. 25

_ %@ggt of éj—l'oAgPL'A{z‘Pllé?thérggcl r@ss'\m&LJ s of Stroke The

mhnis i on O inhibitor in
nodelSix WQ§* olsl malk ApalEO migetweretiaated V‘b"? 4&%1"?%F'I‘V6W'?r§h'°’°~2"

f{R@@-@léﬁl@ﬁbbenz?l?isu@&%ﬁﬂid}aﬁyl)gﬂﬂﬂuﬂvl-s—yl]ﬁuﬁﬂﬁerﬁuict ures acid
A mir%/qt (S)e ce welée Fedgeir r?cﬂr%lalechgﬁbu’?q pp‘f@rﬁe‘?\téd%ﬁ{ha&ﬁﬁpgﬁﬁ@g‘at

pdwplednd A BM@ (eashitingoin c@iﬂm#@- H3f-PRPng4Bl MA¥MuPHiaYg exposure,
?@5;561% ) oP véhieietbr Q@Weél@t iSerdnh GrdnhtsoRar BBRVEIS Releysignificantly

erred.to an enz S
e S e T TR S
siaimm"sthbltatbiedmlow( Wor t hi ngt on Bi ochem cal , Fr eehol d, NJ)
and incubated for @@ummémxam@mewter enzymat i c

di ssoci ation t he Ln—sol uti-on—wa —+at
t h% QeceeasiovsfeRofidni Ciﬁarypoqnﬁ GO Bmee) L ;t“r;d“ et )

Taﬁeeembkssdiedatﬁamteur p| peBEé in complete meddia

W Wt 163827 supplemeEnt (Gd¥ 0,
(ﬁfan s andt nPnI(‘Il||n/erpnfrm/r‘|n

aphidicolin, gl ut amat e, pot assi um  chl or i de]
Cont alhrﬂdﬂiﬂorz afHefbstidlom pl&i\hslﬂxrdbn cht @ avuticrdinus wem tieoiedsed by

R e
|5®9%20£1006$ﬂ fuinf, nerloah)l ini anipals st |wepd adigistered the compound at
Qggﬁ;?:gg P?(P?%ngbs ‘?é%pecﬁ@g; Qttbn Mpall 18 BRI idnima®f Foridr Xas

SRQVEY in; the ég(lﬁ% ,bplﬁsgn{egthtl\é\ﬁ r|ne pgr%Ien tlgsllorr]\egreg %'I’ong e aor?a was not

significant (ns), demonstrating the role of this cPLA; inhibitor in affecting disease
specifically in regions of highest hemodynamic disturbances.

Atherosclerotic LesionsAlong the Aorta

Compound C (1.3 mg/g) Compound C (3.3 mg/g)

% Decrease vs Control 32.4ns 35.2ns
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- % carbon dioxide gas m xture).

15 Oxygen-d ucose Deprivation (OGD) in Cul tured
Neurons Cultures were treated with Conmpound A at
various concentrations, 60 mnutes before OGD. Mdia
was renoved and replaced with deoxygenated buffer -in
an anaerobi c chanmber (80% nitrogen, 10% hydrogen, 10
20 Fresh Conpound A,
Exanpl e 34 or Exanple 41 was added to the cultures and

t n, | for 2 h
The ERanai piis® RS RERT cHherp e s s

aninopls tr%ﬂi GtinSompelind Gvavbera dataghredCiol ¢ontréiSanedls? as attested by
I%&B@h‘gﬁ@né&&: eagggst lb&&ngz@lj dgé‘fe&%g 't UJIJI n)goﬂa%(lgﬁ%)e(éi Stage

i ncubat or term ne
IpsiQrs 4t dhy 8RYE SBYR ndbe Tieblp shews Pﬁrfemtqﬁéotﬁ*mraalezz«wtm&sﬁgg 1
(Fiabfetty RonhStaye Bicaah ao@apiajue),| Stagd e (b@bh@d%mwplaque)

B e 4 SRS ookl Rl ror
dosedwiinorenislet GyaRAuEd C aivh? B18/gi29d £ompendG atd.30nsie.r ol .
Neur oprot ecti on by.cPLA2 inhibitors Agai nst OGD

Cont r ol OGDO 1 Control Avg. 14
51 -79 S @prs%o ]ERP°M§%‘§'LY§’T Y27 20 st. Dev.

2542 Ex$ta3e11 Alg. SB8e 28 [21Stme 35| [dege 4 B Itage5
ExXehitle AVg. 40 33 dU 24 S DAYy, © B S sy U cam 45,
seen-tromthese dd ar on of Conpound
A,c‘f%g conmpound of Exanpl g 34339r the %%Jound Of 04
Etdamgd/ie 41 was efflective in protectih tured
TTEgRPEsS [Tom OGOTmducedTtgH—deat - /—‘\‘ concentrattons
as | ow as 0. 3%V 18% 37% 27% 9%
3.3 mgl/g

Thromboxane B, Levels in the ApoE KO Mouse Model of Atherosclerosis

ApoE KO mice were fed a normal chow diet supplemented with Compound C or
the compound of Example 10 at 3.3 mg/g chow or vehicle for two days. Blood was
collected through the retro-orbital siunus and left to coagulate at 37° C for one hour.
Serum was then isolated and assayed for thromboxane B2 by ELISA. Thromboxane
concentrations (ng/mt) were found to be: Vehicle: 76.1£17.3; Compound C (3.3 mg/g):
33.5211.6; Compound of Example 10: (3.3 mg/g): 1.4+0.7. |

In a separate experiment, ApoE KO mice were dosed with vehicle or the
compound of Example 25 at 10 mg/kg by oral gavage. Blood was collected through the
retro-orbital siunus and left to coagulate at 37° C for one hour. Serum was then isolated
and assayed for thromboxane B2 by ELISA. Thromboxane concentrations (ng/mL) were
found to be: Vehicle: 267.9+34.3; Compound of Example 25: 9.4+5.0.

Effect of cPLA, inhibitor in Models of Stroke

The effect of administration of a cPLA; inhibitor in models for stroke was

determined by the following procedures.
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5 statistically significant reduction in percent cell
deat h was observed for these conpounds. Effect of
CcPLA2 inhibitor in Mdels of Parkinson's D sease The
effect of adm nistration of a cPLA2 inhibitor in a
nodel for Parkinson's 10 D sease was determ ned by
the foll ow ng procedures. Dopam nergi c Neuron Cul tures
Pri mary dopam nergi c neurons were isolated from E15
rat enbryos as described in Pong K, et al., (1997)
J. Neurochem 69 986-994. Briefly, the ventral
oesetiaephalareurohzuties | sol ated and tissue was pool ed

in i cps.rrw %réﬂ%ﬁ’a?rﬂ?%?e Péﬁfrcrng @s'oi%g (ff%sbswrgb%t ey,

and e Was ran

'%ﬁr%b;&'cw%{?ucelwcwecﬁna roelad & ispkgld PhesPheleufferagatina (RES) ) without

E:ﬂ* |aijhdSM§2a: aﬁ(‘eedss‘&ahtlassﬁridl&l blﬁlﬁ)péd/‘@h&] hiaﬂﬁ&r@éﬂ to an enzymatic
| OC m ca

REPET Tibein, EEREHIR o, NIl 48P o CERlsS Briyiveo ' soluton
Wmmtogzﬂlcwbwnal rgehaics N anc incuhatbdt fhe3@ minuites at 37°C.  After
eRghai @sdotition! the lpapéie GoNlidnhwa dspir&led@hd fReadsiRaseddrically

Lga(;t iwmﬁ fgﬁ@ﬂl{sgg%ﬁie&r pl@%ﬂragqn&lfegg@e&m&”el\d?o%a%nhedlum with
i eudplement t(Bibpo.o@y@idn Islanghi NY)c otenigillinggtregtenmysire | aphidicolin,
§|9@haten b&gss&no&ﬁbnhéjldahtammg&eaoamd/nﬂ,@Naggérrd 1M 6RInflicoid

SUSpens| on

rgﬁ‘ﬁfeelflgbl#% d%lgglﬁé?ll susI nngpgsdln 83”‘5‘?@ e&@tv&ede pla!eg on pre-coated
pay- y-Otrutbmeﬂatnmn'r%weztlmlamsﬁBeaionn@lbltmqgh@e@l@)rd MA) at a density of

6 BQGIbO&EHQNGIK ' db‘ﬁé)ﬂere geéﬂ'ftﬁﬁéd! for t8\vedlls pﬁorqg @)ﬁiehb/\el%tloﬁ 0 x
105 cells/well. Cells were nmaintai ned for one week

prior to 5 experl ment ati on. MPP+ exposure in

Dopam nergi ¢ Neurons Cultures were treated with

PaydepiEucesmieenivatian (HpR) ip CultirAfewrns A,  Conpound B,

Conp%{fh@reﬁ:v@%jtr%ﬂgtbrﬁﬂ)ou?@w ath/af’tﬁxsd;%ﬁée\‘\ﬁﬂlons 60 minutes
eur o osi tive con

Beiblsr D60 erip evesorameied, 206 et p-tedqsrbpd HES n on

pedeadidd ¢hamberf (BRI TIRrogE | 108t lysiragen. ! Oe%présmd diaxide @ap/migeps).-

FRIsh BSbrifolM @S Ex%ﬂ@rmt BﬁEWUﬂ fwasl b&fEl 1BBHE TuMASs and

exchan%ed and fres

TP 451 TPPP RS A i Sahn gt o Pa e e

med@uvas rgchahged @pd fresheC ampoakebA wes alisied r CtigesiwerePoaigtained for
ah - addhhl 1 24SHRER in Zhﬁorﬁgﬁé‘llﬁcﬁbﬁ&e m@%a{hnwﬁg‘%etzﬂlhﬁ&l by

bel ow, 15 Neuroprotectin c.PL i nhi bi
MR AR R RS R
Biochemicals). In the table below, values are shown for the control OGD, various

concentrations of Compound A, and MK801, a NMDA receptor antagonist, which is a

positive control.

Neuroprotection by.cPLA2 inhibitors Against OGD

Control oGD 0.1 uM 0.3 uM 1uM 3uM

Control

Avg. 14 51
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Avg. 100 56.6 St. Dev, 8.2 2.2 (Cpd. A Avg. 76.9 83.4
78.8 81.1 St. Dev. 3.4 5.7 3.36.4 Cpd. B Avg. 74
71.6 78.6 83.2 St. Dev. 32551 5.1 (Cpd.. C Avg.
68.6 70.6 75.9 79.6 St. Dev. 3.8 3.6 2.6 1.3 -81 It

can be seen fromthese data that adm nistration of

t hese conpounds were
dopam nergi c neuron viability agai nst MPP+.
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prostagl andins. In particular, NSAIDs inhibit edema in
a chat aat efei sédnCfratDStRescedqno s Abnifistediboof iConigdul A, the

H&‘?&Ju d gpl%(aw}ﬁ %tot ﬁbicﬁrg&tunm%nd@ﬂ W!a§ ef%&%l.in protecting

corr ePat es
cultured neurons from OGD-induced cell death. At concentrations as low as 0.1 uM,

statistically significant reduction in percent cell death was observed for these
compounds.
)
Effect of cPLA; inhibitor in Models of Parkinson's Disease
The effect of administration of a cPLA; inhibitor in a model for Parkinson'’s
Disease was determined by the following procedures.

Dopaminergic Neuron Cultures

Primary dopaminergic neurons were isolated from E15 rat embryos as 'des_cribed
in Pong K., et al., (1997) J. Neurochem. 69 986-994. Briefly, the ventral mesencephalon
was isolated and tissue was pooled in ice-cold phosphate buffer saline (PBS) without
Ca?* and Mg?*. The tissue was transferred to an enzymatic dissociation media containing
20 IU/mi papain in Earle’s balanced salt solution (Worthington Biochemical, Freehold, NJ)
and incubated for 30 minutes at 37°C. After enzymatic dissociation, the papain solution
was aspirated and the tissue mechanically triturated with a fire-polished Pasteur pipette in
complete media [Neurobasal Medium with B-27 supplement (Gibco, Grand Island, NY),
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20 paw was assigned a nunerical score for both
arthritis severity and the general nunber of joints
affected. Mce treated with the conpound of Exanple 10
(100 ng/ kg BID) had the |owest group nmean severity

- scores and the highest percentage of unaffected (grade

0) paws; vehicle-treated and untreated m ce had the

hi ghest group nean severity scores and the highest
conbi ned percentage of grade 3 and grade 4 affected
paws!t cRP be spsn frpmdbess date that pdmipistraien atithese Exarpunds were
effdie THritE0t dbshimiRgiaNRF RORLEIG\REISIVIgrade of  0.9/2.1
(pat hol ogi st 1/ pat hol ogi st 2) whereas vehicle treated

~animal s had an average severity score of 2.1/3.0.

Effents| ofr cRide Unhibitoxgn diasiglsnofi @stapartivifis + Rogwmateis pathritie rand
mdin 100 rrg/ kg. 30 Effect of Conpound of Exanple 10 |n

er al gesi a The sensitivity aqf _per ra
cans I SR e ReSelh St b o shoio o Efpgp 10" fere
qoedystdd it detborstrate otk oeffectuedessoni- QG| avimgnisdrationu in models of
lﬁffaﬁw%étlbmgnd Ergn &in mﬁluamé %?eeca]rwgéé}%n edabadhode! (See

b get
Bl 154 215,700 SaaEen ol et 1765 11y 53%8%6{9&&9%98%&3“%
arthetissnede! (See TrentramatE. e al VEXDI Med p46RR6832), andethe Complete
Babdd's a'Ad}bvérﬁFsmﬂﬁnQuc%df%dél higs hWéFa?g{%%ﬂaage@n s@fn td1eet al,
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EEstadlandink iahy Ieakmhdnemas aisp tnhasupai im the-GAArahaltembed pdws in the

gigons. Anal ogously, |eukotriene B4 and
@@P%{&é%g} achi donate 5 netabolites of 12-LO bind to

and activate the capsaicin receptor (or VRL) ion
ChradyesharOPaw BéghizDRssaly hat respond to heat and | ow pH
(See T \ SR GRS i
Sanudry Bt By S oy AL Efpransi Bl a8 o
errtiquiesynypefulTior Radvo FrsessmeRiqof GampARIdE et et dasrotuction of
byaagialdies iia pameledr, NaMOs liihjitcdema iirfé hargetardtic tosemesymsse

%ﬁ%ﬁqﬁ{ne’&s %%od&eﬁﬁdo & @l#vh?&dN§ﬁP£ Eﬂhﬁ%&d@?coré@}fg%ll with the

s ‘were dose

oun
stisitpbsened imasn dﬁeeh Mykherige | e @b 21 b/nfiaga '?eﬁeﬁ OBHA SR S40)-
frﬁ@@féﬂeatrﬁl brripBirRICH Efkainple 01 0t Vs tabtadl if tetqasgeeian pas edsna
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vocalized, or str S - Ko
FBRGoaTngh R RPEG et ynd" raRE, LR, 1 B bes
détemingdiebCFAMIKgect i on. Two | ndependent experi nents

vve re 'fHé(@je aqd dErh@nsﬁé!E %a‘l"@dnﬂ:o@ﬁkﬁbf}@ﬁﬂpl& apdotds &l ¥ cladsiemodel
nmpoun 0

of latviivgtlnf@magorgtlﬂ‘g(rnafs ggh{?fegg% Prgggt Onf ﬁﬁ%: venesas of botti NSAIDs

and COX-2 inhibitors.

Effect of Compound of Example 10 in the Collagen-induced Arthritis Model
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conpared to the vehicle control group at 25 ng/kg. The
paws were collected at the end of each experinent (6
hours) and the levels 20 of PGE2, LTB4 and TXB2 were
measured in the exudates. PCGE2 | evels in the paw were
significantly inhibited by the conpound of Exanple 10
(at 25 ng/kg) and by the cel ecoxib and naproxen
controls. TXB2 levels were also significantly

i nhi bited by celecoxib, however, the inhibition with
t he EBHPITRRYNGF Exaaale 40 wes tesigd ﬁhﬁpd&@ﬁe Wits model ewhig has

hdninin@olodbi ddt p&RoldYdid RinfiglitRe QX HumabUGEGREtHA gar@m@q%ele

ERERISSE, SPARSDA! (SRR S g SR WA
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ﬁéaftlﬁ&{t 'sféﬁm@ton %%1 w/tllfeggljoﬁb ttrJé?edeFlﬁ tﬁ@?ﬂ%poﬁﬁd of Exa[nple 10 (100

er al gesr a. e conpound
@9 %5{9)@80"&?‘1 § ﬁtﬁﬁ'SBFQ”V ﬁ@“'f‘cf?ét ‘ﬁﬁcfféa%t”u the, diggase sg\arity scores in
ar o®bi@rgénid) @nmmeamdwblenemﬂqntrrralsammsmumeage $ymptdnmsovasogiedtsst in

{Eggrogﬁé)fﬂ éd Wﬁgcoﬁomge endent 2' COX- 1
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blardosrpiednadtediharippamplbgistialuaeRagesiteainth Ginaep favhide! Each
?£V¥ @Qé Q&?gneé\g%nml%ﬁécotﬁefgp cﬂf?gﬂtﬂ?lﬁgsé}én aﬁqg@ eﬁerﬁl number

di'sorder of 't
efdoints afierdede é\ﬂ'F%ir%*edé'V'@ﬁﬁﬁw‘fO@mﬁPfé&Pfg‘?'B% 10 {1Q0 mg/kg BID) 3) had
e SERBE grbliEmbatievirly adosestani She HigheatizRichtage cfalafsted (grade

' éfp?eag%,:ﬁeeﬂxtcle(%reagg Rd ﬁgtl%n&fl ?nrl)clﬁ%%g U hg{;la%?o%éln{b%n severity scores

sSNess
pet the ddhast spmiines ingreenigge horedes eay 9Pt Affasisd PRIEs diice

 BEHSOMBSth@ ESnpeahdLbA Bkaﬁhﬁléﬂo i FUDesh/Ref) hid av slespe eaxémb gtade of

| rf bs | on t
§§’{§n1t &ﬁ@SGglﬂl /8%%% SI% r e%{ as V{F\%erhgaftéae $r|\ |¥1§I§ é{ %ﬁ av?ra%e
seveste scern ol B.184s ovinliardepuithwereseen |nrﬁnt4¢é'tleeal smeﬁ@ent at 100
fgchi al hyperresponsiveness to a variety of stimili.
Preclinical nodels of asthma have provided insight '

into the underlying nechani snms of
Effect of Compound of Example 10 in Rat Hyperalgesia Models

The sensitivity of peripheral sensory neurons can be enhanced such that they
respond to both noxious and non-noxious stimuli resulting in chronic pain (See Julius, D.
et al., Nature. 2001;413:203; Woolf, C.J., et al., Science. 200;288:1765).
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di sease pat hol ogy and have been instrunental in the
devel opnent of asthma therapeutics. In particular,
rodent nodel s of allergen-induced pul nonary
inflammation are useful for in vivo assessment of

-conmpounds that inhibit the inflammtion associ ated 20

with allergic asthna and have been used extensively to
eval uate the efficacy of glucocorticoids, |eukotriene

[receptor antj oni sts, 5-LO inhibitors, and
‘Hﬂ%@‘ﬁ?{ﬁlﬂ‘?é@{j ukolienag’ 3t iRe I5ite OF iflaramation #ag tisspe Kamege are
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1hE SRENWES stbished Whe@ @13 dhitadi |v@d%ﬁéd( §9§ruggl&5 ﬁ@é’dﬂﬁamere taken
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et ne ER TS g% aaEsled o et e eGP Bieekelp o
mtidpendpmh expriireetd witanmgesnirihé wiatp Wenecanalyaed segargdlpeplhe

ERdelind &e@nbibiBa éa%'atto QIHQSQtahsﬁlgMﬁ%%nPéﬁnWa)ée in pain
I nfl ammtl on e compound of

SR gb‘éWP'l%‘?L@tft% iér own Norway rat nodel
i N Whihe Ipagy abre wollastef @U/INE-es¢ nbéach emrianntitBhsursleand the levels

%iﬁ%%ny s} \M’?re ﬁieﬁé’@é/osm ¥ dxQd AL, %é&ﬁ?ﬂens% the paw were
ELD NN TEMN ey R N M
canorib nehdofiapEoxemubrirols) XS meladmarel|aéstoe$le'dﬁcantly3®hlh1§pﬁky
E‘%ﬁ%}( iR Howd0at' he Hhﬁrtioﬁ Waﬁtﬁ@lcloﬁpaﬁd %ﬂgx%@w&% ipidRén was

enge over enge e
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anal ysis o
aeihww @tl?vgtslaswa'wmcr@eewvaww Wé'e.?"’i'Pay chal | enge
per i ad sehmbiysthé Earhdoynd oftixainple a0 way attivhirbmodets of osteoarthritis,

rheumatoid arthritis and pain. The compound significantly inhibited edema at a dose of
3 mg/kg and was at 50% of the maximum effect at ~ 7.5 mg/kg in the carrageenan paw
edema model. Daily treatment with the compound of Example 10 (100 mg/kg BID) for
28 days produced a significant reduction of disease in the semi-therapeutic collagen-
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15 Bronchoal veol ar | avage fluid (BALF) eosinophil

~influx in 8 out of 8 independent studies. The

conpound of Exanple 10 also statistically
significantly attenuated the total nunmbers of
inflammatory cells within the BALF at the dose tested
but had no significant effect on the influx of
Iynphocytes or neutrophils in this nodel. 20 Effect of
nmpound of Exanple 10 in a Sheep Mdel of
|p@ﬂcp¢§@ﬁthl|ltﬁdme@ﬂ tgggq )ganatw@ ch&aba%@@@loglcal assessment. The
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important role in the development of late bronchial responses to antigen challenge (See
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The follow ng day, airway hyperresponsi veness (AHR)
was assessed in these sane treated sheep by

determi ning the cunul ati ve carbachol concentration
that - 15 increased specific lung resistance by 400%
Treatment with the conpound of Exanple 10 resulted in
conpl ete bl ockade of airway hyperresponsiveness. In an
ext ended d05|ng regi men, conpound of Exanple 10 was
adm ni st er edat /' kg PO BID for 4 days before
Aarieme higé, etal, H?fé?'éa 'B’éﬂ@?%%ﬂaﬁq ehye: BA C?fnleow ptixamalp 10
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reﬁhstance for 5 individual sheep over the 20 ensuing
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dide Beita inhikifor aleion glogks antigen- -induced Iate airway responses, inflammation,
and AHR in this mode!, whereas a continuous IV infusion of the selective LTD,4 receptor
antagonist, montelukast, aitenuates both the early and late-phase asthmatic responses

(See Abraham, W.M., et al., Eur J Pharmacol 1992:217:119-126; Jones, T.R. et al., Can
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conjunctivitis, and the like; inflammation such as
arthritis or inflamatory bowel diseases, skin

di sorders such as psoriasis, atopic eczenmm, acne, W
damage, burns and dermatittis; cardiovascul ar

di sorders such as atherosclerosis, ‘angi na, nyocardi a

i schaem a, hypertension, platelet aggregation, and the
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met hods for treating, inhibiting or alleviating the
types of asthma referred to as Silent Asthma or Cough
Variant Asthma. 10 A further nethod of treatnment of
asthma of this invention conprises adnmnistering to a
mammal in need of such treatnent a pharmaceutically
effective anount of a conpound of this invention, as
descri bed above, and a pharnaceutically effective
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respiratory syncytial virus (RSV), rhinovirus and influenza viruses common in children.
Also included are the asthma conditions which may be brought about in some

asthmatics by exercise and/or cold air. The methods are useful for Intrinsic Asthmas
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and exposure to allergens and irritants in the bedroom
can contribute to asthmatic 5 conditions and have been
collectively referred to as Nighttinme Asthma or
Nocturnal Asthma. In nethods of treatnent, inhibition
or alleviation of asthna associated with GCERD, a
pharmaceutical Iy effective amount of the conmpounds of
this invention nmay be wused as described herein in
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relieve and/or treat arthritic conditions associ ated
Wi th spondylitis, including ankyl osing spondylitis,
reactive arthritis (Reiter's syndrone), psoriatic
arthritis, arthritis associated wth chronic
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stress syndrones, reflex synpathetic dyst rophy and

. conpressi on neuropat hies, such as -92 peripheral

entrapnent (including carpal tunnel syndrone, pronator
syndrone, thoracic outlet syndronmes and tarsal tunne
syndrone), radicul opathy and spinal stenosis. This

i nvention further provides a nethod of alleviation,
inhibition, . relief or treatnent of arthritic
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@aawr%ywaﬁgbrhwf?éhpeafﬁ?lﬁ‘?@?s (N oy EPgpRpos svncrome,
GA:FRIPS BYridRines piaitib@fthoma elaaticuspNiisdnsndisebdRABD FEdtkble with

lﬂr’raaanffdﬁ ﬁfrﬁ%lﬁ*o%pgré @ rﬁe@ laﬁ'é s?t?]tgg assbé(atle@lmﬁf%dd@&me diseases, such

b an acl n_capsul es,
@g digbeiss mﬁlhgﬁ,cpcgy\egabﬂyngrpgﬁhggldlspaEmyNﬂE‘lgsgﬁqus progressiva, |
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among the methods of this invention are relief from the rheumatic conditions associated

with neuropathic disorders inciuding, Charcot's joints, hand-arm vibration syndrome
(also known as vibration-induced white finger or Raynaud's phenomenon), repetitive

stress syndromes, reflex sympathetic dystrophy and compression neuropathies, such as
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+ 30 products useful in the treatnent of arthritis and

rheumati c conditions, such as auranofin or

MYOCHRI SYI NE. RTM gol d sodi umthi omal ate injection.
Each of these products may be adm ni stered according
to the pharmaceutically effective dosages and

regi mnens known in the art, such as those described for
the -93 products in the PhyS| ci ans' Desk Reference,
55 Edition, shed di cal Econom cs Co.
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%ﬁf\ar"i‘,ﬁ?re%t&? e(’BEﬁ!@BPE}’ myanti- Hﬁs'aﬁfﬁta@ﬁ@ ( RELAFEN. RTM ),

et 0dGbabingtloGDfdNEheRfFédthent @X afthritiz idiBordéANEIRELIREMommercially

d'i/gi%ﬁeéﬁ} lﬂgétﬂc N%SNSM'VLQ b olt 9%@&“ tg N%r&o %< WEM‘! )i i5

CRRYMergighy I%‘fﬁ’ﬁ‘? d? yhenferT of ﬁGé%PFWSIYNg‘hT'\G d@l@ged reffape tafiele
MAPRCB\jN.BTMa PRAPROXIRT™L, |dnde ACAHROR.ROPheEDS tablets and

: %mﬁxgg%pen%h ?rglgll'\%tcﬁél Egbgoﬁéll%%rﬂéﬁ(%ﬁﬂ (b(|;9§ 2_;3 %COXIR

tatrets, MEXXIRIM. fraad 96 rofecoxip, tGRIL-ESHONE.RTM. brand of betamethasone
CajF(R‘lﬁcl\ﬁNEW PbaRy | ﬁen%ﬂlérﬂmgebd'b@m@ﬁubﬁpﬂ?u RTM. brand titratable

r%n Q%rg%e E% %@%MEQQ%JQ Ba)?o%él neﬁ\g Hrﬁ%gone acetate m;ectable
@sr&ndlphyel%\é& abdo leflynapige tabletsn é&hJILF@Hblﬁw ke tabgBTH7 Orand of
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ddlayet atjesreciabletsl N@hWEéWMtXW@M@‘aC |sotig@2gxrended release
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I r,
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effective dosages and regimens known in the art, such as those described for the
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VK663, _

4- (4-cycl ohexyl - 2- net hyl - 5- oxazol yl ) - 2-f | uor obenzenesu
| fonam de (JTE-522), ninesulide, flosulide, DFP and
2- (4- et hoxy- phenyl) - 3- (4- net hanesul f onyl - phenyl ) -
pyrazol o[ 1, 5-b] pyri dazine , and their physiologically
acceptable salts, esters or solvates. 30 Such

composi tions are al so useful in the treatnent of
menstrual cranp reterm tabor, tendonitis
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25 Hodgkin's di sease, sclerodoma, rheumatic fever,
type | diabetes, neuronuscul ar junction di sease

i ncludi ng nyasthenia gravis, white natter disease
including nmultiple sclerosis, sarcoidosis, nephrotic
syndrone, Behcet's syndrone, polynyositis, gingivitis,
nephritis, hypersensitivity, swelling occurring after
injury including brain edema, nyocardial ischem a,
and the like. Also included are treatnents of

opht T8l ethods sesnales usefilch trating gpgliointpstinad conditions such as
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(epiteltal cartihamapsucioRs besrt Relbeargippita, @ég@@iara'n@aa vqaﬁfrpwﬁ?ﬁi'a?'
daRée? %r%ltﬁﬂ% I@Q‘erll&ay Sﬁduﬁ] iaﬁd:d@%%ﬁblﬁ)ge@.l&dndeﬂ shamnBowel cancer and
resorption such as at acc nyin
N L e
danea} memikalofancer tieigncaneert rosgash eanast sands gidn egncers, such as
%ﬁﬂ&gﬁ{eﬁ anéggsrél éeh c‘ér‘HeFé Sl%lstaféedﬁﬁ&irl @Aal icBICtdashondh, and other
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KR N e e
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treatln paln CO i se ad n| sterl I’t]) astca cer,
PRIGPFA PVasighjcalaer. tRi %ﬁa""ﬁ%uc 5a‘p“r?3F 8%%??’}?‘3? |€e

\

-Eﬁﬁd‘ ﬁ@d taneera SWiiNs safiareous @at enmtiasef cellttiagcera em cPmpPUAHD AR

thods of]tg @Hoﬂ by ?90 We [deqas @reé?(rthéTWr@swanihﬁlhg)wm radlatlon

PRaleur ective agent Sb Qr reat{?rg ol
ﬁerany Tuch PMBRRIRES &R HSrUsehio TRef B4bisg SJW&'@? PYARGiredl ’Zﬁ
%ﬂ@hé | PBse EM@NEdneml @afenshatgusagelypesisnHFAP). ni&qdltlgeally such

&?{P?Asg‘ﬁgﬁ V\%\t Qe u@e% th fe%gﬁgpoﬁrgmwfgﬁmﬁ' R paféhdasiiskSof FAP.

eni ¢ ag nPl astlc agents fhese .
@@rrpglmdelgffhﬁymal‘t@@ g eGR I AT ] CATET: 85?‘1386{
goARdsedthiat have pain alleviating properties, such

ol ho@@%ba@ggt.ac?udént?ean@e%@ﬁmaﬁm L

I ven rises adm ni st erl%g i,
niisengEs, imignise dhedderhenf Pa”%‘lef'affsné‘e%??ﬁ dBYrigitsat FRIGHF eM
HPaL's GbeaBe GRRRALMA ritdumatid fever] tppeeindiabetes, aneuromuscular junction

@‘%&ﬁ.}ﬁf uc%ﬂlggglﬁl g%fg?acis alqgftg?tdlsggseainém}{gq’ﬁulﬁble sclerosis,

receptor antagoni s ti
asactbidpsig meplyetivt syncﬂfame Bebests smdrprg%gqolym%sntﬁa?laqwms nephritis,

I@Fér@&%ltlblw ey @0 usreg einjofy INMMing ecaiptedema, myocardial
b 1o TR RO SRR DI, s
dretirtitisp copiiLantvita neefinapethiee uyeits. ocular photophobla and of acuie mJury to
the eye tissue. The compounds of this invention will be useful in the treatment of post-
operative inflammation including that following ophthalmic surgery such as cataract
surgery or refractive surgery. Also included are treatments of pulmonary and upper
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memanti ne, or the pharnmaceutically acceptable salts

t hereof. Another nethod herein of treating

i nflammati on and i nflanmatory di sorders conprises the
co-adm nistration to a manmal in need thereof of an

i nhibitor of induced 25 nitric oxide synthase with a
conpound of this invention. Adm nistration of this
combi nation is useful for prophylactic or therapeutic
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gent ic agent; and/or a radiotherapeutic
g aﬁ’?ntm%ﬂd Sfég t%ﬁr?'nultl | e conponent therapy conprises

dm NPRE wcmf@rqb@ai!qqem el thisdnyeatieh cqnpEipespRdminigiering to a

- RPNl thétes d phadmbdettivallbefative amomet af & epmpdued R tes
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e P Ree, ALTRRE LRy oRURIGNS YRGB S IMIR nc

enosquahous car c
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capi ar

CRlFERAD T <o oY LATIoDdh P TG P G L PLaaN L RS
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QUbASBAGE Busef q&dﬁ'ﬁﬂﬁllacﬁiﬂ ]3] %éréb@ﬁﬁc- adrﬁlﬁiel@éfeﬁ lih & mammal
hyper pl asi a, .en

donetr C. end one tri
ARl e RO AR B L P e Gy ase. (RS
stivitp nearticliiably ctﬂoaershbjem to fhgpsiensiodat an efpypred pslaof guimonary
Eérfeha&{T%ch'ﬁﬁ:r@tr%ﬁé |m3‘dd§?8féﬁ infa3dtioR Pheatt BilRe, progressive renal

glucagononm, enang | ‘ast onmas,
disease. thrombasis, reperfusion injury, or a nervous system degenerative disorder,

such as Alzheimer's disease, or those chronically exposed to hypoxic conditions.
The methods of this invention also include those for treating or preventing a
neoplasia disorder in a mammal, including @ human, in need of such treatment or
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hemangi oendot hel i oma, hemangi omas, hepati c adenons,
hepati ¢ adenomat osi s, 20 hepatocel | ul ar carci nona,
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lrhbilrbép'ithélgl édé&od‘éﬂiﬁamumdwld‘terrewnlma roat cafirbicinarha,atigadietdrogiial,
I%étgt%%{rcgﬁw%eggécréa% %&%S%F{EP p]aglglm fsgllohg derﬁbU&’Em@rﬁa a;5"|'|e|al-c<=:lll

ntagonls or preven |ng 0
tpiteitatyi mumaraf plasmesyiomy. deeusiasaieonan RUIMRRYaPlasiBpg: denak fg!

Q;ercﬁ’ler'nﬁ feftoBlabemk | riabbofnl dsacbmBBsdiratradsdrtifs| cardmatnas small cell
Cgl’CWB[?‘IglsﬁO thSéJ%tcgrrg%%rtnal no%ggﬁgtln]s%cgﬁigr\gﬁﬁ SE%}T\BE@CH&I&&HE!

acut e pancreatr t [ mer' s
dgsmasie; cel achsip@A. an%ubébet’SQihelldst ﬁ‘l‘ﬁ?"fcﬁ‘t hapreadinge r Melproma,

REROEStistedl aHRormy NNRMneldnBWE! velticdlet@fsinoma, vipoma, well

differentiated carcinoma, and Wilm's tumor.
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(e.g., insulin diabetes); glonerulonephritis; graft
versus host rejection; henohorragic shock;

" hyperal gesia, inflamatory bowel disease; inflamatory
-conditions of a joint, including osteoarthritis,

psoriatic arthritis and rheumatoid arthritis; ischemc
injury, 20 including cerebral ischema. (e.g., brain
injury as a result of traumm, epilepsy, henorrhage or
stroke, each of which may | ead to neurodegeneration); _
| ung An@ﬂeg@la@gs agengs, glseful ARD@)e cmplpqtﬁp ethpipeied nierein include

dﬁH!sthzBIle eca‘&iﬁln%é?&brﬁate Bwél:@gme Qdsboplatig) mspléM— c%rn @a@Wb-))s CP-
%gt a{j%B‘F X l g’gg” 16N, gtg%)gl%g) I?Iuorggr%%log%{o ?rlne gemcuealame

, gaaerlelumsambecm s ketswnazo, nietrgrok- ie@pwprnabdmampsbr i aggestrol, .

hitRehtfdie] %chftd?cblu I loxifeRe,S ?d%élé: a%tbo %moﬁﬂeﬁi e ti%t&?ac t8pdtdcam
radi ation t oi nt

R AL S A R o L )

ureslebtychgic facidne@indagi sujforep exdmestapeand lefiggeithing(PEYE), 1-14-(2-
ATy e%&meﬁzc}n (& Hro%&;bhedynfaﬁﬁétmw%op%eL alsd IRGRSR

TR0 <0 2y BRSSP O B R BNE DB PR

inRviedbli(aso krowa af ERAI923). N need thereof to substantially
pr eV@f'Ms Alentia? a{s%dHah&& I‘F\E‘l‘ﬂ&ﬂe& ht'ﬂlz?ha%é %Uﬁb&m%s herein in

reproductive system assocl at ed onset
eqmhinatiemMithrg pfotgingsepus meg%}lkﬁ\’b\nh&’éer |S§°*haﬁea("h&d1 geeptor
5&4&7@?\@{1&-%)[ for Pre@areing dm@ating infadueitangdisetses inrremammal. Acute

gr%)cp % uﬁé eYIlt(lﬁHt e@rnQiu‘l‘a dr in%rﬂé{s Nk BELs95  feYesPin these

aSSOCIa hese net ho

aythpgmn Hcluge. i byg iy, gt 'ts'af&eﬁ? ﬁP%i? fpéﬁffr%m%f‘\lé &&?ﬁ%ﬁg%iﬂase
EdbnSxid/Bnepdidid; @Bthmyd Atherdsdbf @@e shroge Matigde pyndget! favern diabetes

Fecqf’g,%%}é?t élé’o %Sbkaﬂ%e erltllonc%ﬁrﬂ‘g oéﬂaﬁ v@g8§ RG&' y@@t‘%ﬁ ﬁg@ohorraglc

ressed enz
pmc@kemmaigasla y'"f@@iﬂﬁ?%§°¥vﬁ‘ed'?9@ﬁ%d§f@"6‘?at°é¥ 5e'|‘ﬂ“tﬂ>aﬁ g jont,

%!uglﬂél (Fj&féoﬁ@rﬁritls gﬁédnytﬂ:t bHitis Eineagémmaond &dﬁ&ﬁsabﬁdhErgeSmmfy
| doni.Cc .acl e ei,cas r e s
TROD arerRl Rt d g SRR CRRLCSs | &1l EPARLAE  ofiRsy
bémoriageior siekso eathpfétvrhnéym(&'e'e@d toa%%'rqdpﬂﬁ"efat“@&u@ég f’ﬁ%ases
f@g”ﬁhb@? nQJ‘ltuptef}ﬁﬁellUﬁ@( &mmplé%cléu%i‘%%yelo@eh@bl(é g., afmd and CML)

el et ago Ist Lt i SSi.0
S i BAATHA Ry i O o P S B
mlsueopar@dns Rakinsbi's d|Sﬂas|eedaJ'¢| mg-terfmrlﬁb%l PSPrigsif f?RﬁFftJ%\‘Pfl W“Y
Qo @103@%”&@&5 Gfond Fb%iathVfﬁ@FalpPﬁeﬂnﬁ&hlbrhﬁncﬁﬂalaﬁ%mt disease,

t t
éw%vréﬂﬁﬁ?sasgpé < Bl srdlien 54D h g sRER Shdie Raface
Sahiags uygea askopedinkirgeryiinfection ar athsr disease prasessgt-oduct i on

01; dptr Pt Weﬁﬁbq' 3lso ?R)@dé@ HkRdthd e BreSdrhiRiStB@gt bivee by molenof the
a I1T10on,

I vIt I S esse |aI or (0]
tRBPPYNSE) %NB% ;BWEH“PBF“H at%'ﬁ lejig neg “eb%ﬁ%?%%{a %’ ﬁée"* or
TBdLRinG NerBages0 I then Eisnate'se repsaluciive | systete asgogiatedewith gnegt or
pcroﬁtYn%Q‘ﬁdnoJ? Iaﬁ)t)r. Also provided is a method of substantially preventing or reducing

uterine contractility either occurring during pregnancy or associated with menorrhagia.
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15 di sease states in which | eukotrienes,
prost agl andi ns or PAF are involved. Moreover, in .

di seases where nore than one of these agents plays a
role, a cPLA2 inhibitor would be expected to be nore
efficacious than | eukotriene, prostaglandin or PAF
receptor antagonists and al so nore effective than
cyclooxygenase or 5-Iipoxygenase i nhi bitors.

erefpore, the.coppounds ceu osSiti
T Feimdy SR Ao BsTRRG £t 2 Farpelp bk P
thth@a:mgegtoma piogestin oi apfogdstatidiat egedbr s treat ed by '
cycl @ﬂ&ycﬁl@Bﬁ&@hollFasechE|(6P£)&9£ri§§ EbikuitoRE e?prééseaéa(zgﬁ,g

Iblh’b d%onlsts of the’ receptor
restgrentall [og e e%rtn?srel?i’sep?f %%15’9%&F'Hémmm?'gaq“vﬁ'em BigRctive
redtaiwlitps oofi drashidnmich@dd, filgr efcoemidag acs rpcognizett |aag|mportant
NéefiAtbes Sf l§fefe?rsigﬁélm thﬁ Fésbfsthérblcfbs !E”Bé ge g as lnn)

reventlng Pesston t ons o
8

rBbic e IR *'g?rﬁ@Xaraﬁrﬁm Ao Prigpile @ns Pﬁ*&ﬁh@ﬁtehehasi@@a
redudting df deprpésiognneficplattier ainttiona treariua bibenation et @bved clinical

b%ﬂ%ﬂ“@@.lcﬂg nﬁo?ﬁd:t&%ﬁc‘?%ﬁ%iﬂ; or a pharmaceutically

EB I n sone enbodi nents, the
thro %§P%‘p‘i"§'d%ttqf1éF%t‘WF%?I?Bo‘gh'E't CELah agiivity st r‘%tr?ﬂb'lﬂ%d &

dubpigind AKeehitonio add BPsiraie Sto afcibdxygdnase Rgort D and BRAIfIRGenate,

c% n QJrn ?’H%pel tfté E%H}g ng 0?]:)!‘8&%{{1??\@ lé‘Eléi %ﬁl«g%engg resgectl\aely In

er apeu ctive a
gadtian, |“rRlLéntaFf@’ﬁV i§ gsyeRial iferspragucdny 9e 'tserPBP?PQP'IPéS’n‘“at is the
grécrsdpiodArl enusitieee cdnﬁ;roenda aré tisefdi inl thdeeatmele bad predkntibreof

qa sge??en Is'tgtter Iaf: afﬁ{?m IE%P %&E#!%\%ﬁ % ?!&? aFEBlﬁ\?oWeB ¢ ﬂo e¥>v<9rr in
mﬁm@cﬁ ﬁ"efélth%‘g@ﬁtOf tneseqwgtsw&ﬁys aTple a cF@@z @é@t!mavosid be
a@aétéd edk @&ar ém@@io&g Itrraal led@@RhS, prosagiaraed oh®nei fRecamot
?rﬁ@ogﬂs anzﬁ.ﬁlgg eg’ﬁﬁgﬁcﬁ“’ Sﬁa‘na c(:)y% og)g%erﬂa\?rg ﬁ?é L%Q%h&%%lﬂltgrs

Theesdore nthe GAPeaUAES. @hvrélamqt%rcympwéph% ard Wn’zerl% at tempresent
|H€f’ern§|6rpéﬂa ALdr irf ﬁéatlﬁ&&wd/&é\%hild@&ﬁé/ dltsdirﬁé}ts ﬂ‘Béléd by &YBloBiyhérizBe-

t
D1 B irepeash BB 0 APl B8 e
fonP A, desikotfienes ooprpsiadlandineamral s, such as dogs and cats,
and f@fs M%ﬁ’hdnrblst) %chdgﬁ FeRb&s foﬁ’dp@alﬂn@& pr@v@ﬁﬁrJg &endi® bf &arial

Fepiaee o Borarghal e v P ou BT o S iomey Ao T
maihnd exppisingnadedinisteringetoea imemmal e dieed thereoh @l pidimageutically
Q&&E?}@ﬂ& alnbiMt e d c'bﬁipo@\@' d tr?enaqvénn&{ RMABhL A cARISAR | a3t &Gfhble

evel opnent al

i st Sngly s, WASERESH! € 0Rerob rfiRe! OP

sus pegzsaof/the m@m&lmbf thisrifideatiomedomprises| administaring fo 8 orebnzsh i
RASE 4R t@gtn‘%ﬂf Q pﬂﬁrﬂa@édtlma%'t%}a@eﬁﬁ&w @Ff@cgvé/v'aﬁ'lbunt of a

sur ger

mrg@ag of thig, ggl%ntlegdﬁg{?ﬁ%é?nﬁg{,of clor% matlon thselgacples dSeschégt? herein,

it will be understood the administration further includes a pharmaceutically or
therapeutically effective amount of the second pharmaceutical agent in question. The
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al so be used in the treatnent of inflammation of the.
air passages, such as in conditions of asthm,
laryngitis, tracheitis, bronchitis, rhinitis and
pharyngitis 15 Each of these veterinary nethods
conprises admnistering to the mammal in need thereof
a pharmaceutically effective anount of a conpound of
this invention, or a pharnaceutically acceptabl e salt

f th f  Th f thi t be, .
SBEEH < 1O LA BPER e, s e et b GRS
thvd ddseoartgegiment knaweinttlse . di et ary suppl ements known

Ialnl teslﬁeat@ﬁ;rgpcfu%s Bihtﬁls |ﬁ\%ﬁﬁdﬁetﬂ£y alb'BE Ristd ch?r\'parable veterinary

metrqds abreripeH R?“{CF'H'&W fEIH hﬁ detBWZ‘Fe@g“%d”W"l‘i’" °ég%’\6 ipfigp of
infiatrimahdradraipain These matirdde witldetupderstopd foibe)of p@@IER interest for

coﬂnp%)r%n ﬁgﬁimaﬁu&%h %8 d ﬁgrfdo&itéo and' R u8& ﬁ'nt Frf%ﬂmals. such as

nesi um sa
cgiile] wqeanmwes gpnkes peﬁﬁ 41395, és‘ﬂeateéc TQE%%'T‘%‘“ iRy be useig
teeat the dypet oh inflaromatizh ko  pain, exper@péesinin vetagnas mediciod ingliding,

%FJ&%@EI\P &%mgrg:elﬂﬂérﬂg@b{l%@o%lat %Wrﬁﬁﬁ\( th R’I‘Mrfeetms

develppnetas dgint dafepts, sueh ﬁ@@!mﬁwﬁ@maf@ﬁ%ﬂwﬂé %Pﬁ?aws'tﬂéﬁ‘e"t
|ﬁﬁian¢n§ﬁt16|€nlaﬂiirﬁtlsa©urd ardeEBL&ﬂﬁU,‘ﬂcﬁ @i dr inflamelatdre asaotiated owitth

%S@R&q) -F'g/l tgHFe?"ra OPH Lé‘% g\{cﬂca'sql_gmgrmée'age hbdScontdbilisaRay

azon I roxli Cam or
aAl$psar '@ﬁé in e trﬁ@n\e@@f oilemealien Shthg §|r|p|a§§@gesn ¥R i pRaditions
(ﬁ"a§ﬂ%m’dsl§|§;n |t|"s W&dneitid, Bﬂ:rnyhlt&pmliriltﬁ ahd pnsyngitie

= AL&¥ Oé( IH? grﬁn ryo?'xeotr)dso Jnﬂ)?%c%' ghn( r?ﬁ&&h}gaté the mammal in
géeyldwmﬁarnﬁ\gtwauftsa@@ffmf'v@@mm@@f 7 §‘emwua% ofAtvE@JﬂNlomma
Q{a?fﬂgcegﬂa)(ﬁéﬂcéﬁélﬁ@ st FYBOH b UGH §terdkinds dhihidl invedtidncmay be

g?r ug1@n OF y%%%n%rgarﬁlueﬁ%o%g g%oancg;oh %tﬁgﬁ%ﬁ%ﬁ%ine&tf or dietary
hupﬂmdyants REDVIDEINEheRTHOr tmqgﬁqa@mr@gn’fybltlob er ajievialionof nffappmation or
éém 'ﬂ?&%@ lncllgcgoasglnﬁt(ﬁ[:l}:!dusg?»l Bﬁfe%&éﬁp&ln“éﬁﬂml WitthhMasiex afid

eterinary a C S
e e e —
atiegauth hantagnesiwi shlicyiel sgtlwamldﬁo@rdsqﬂmveﬁahf ajf asﬁilfsamds
%ﬁk‘ﬂ &%?ﬁﬂ%ﬁcﬁ%g??%lc%ldg Q‘u% %dplﬁﬁd??fgfmaﬁﬁyen (@lseple
e S I o LA eA AHEh FRECh b, e
aeepigfemcliunixin rheghanines fensmiaradids, sgéhmasrielfengnie hClémefﬁ@géc acid,
“%gfoﬁeﬁ%lgt saaldar(]&hﬂmﬁt@fl\)f) SHPRIRARN RidBInIRE acids, such as

m ni stere manmmal. i n (u(l.lestl on usli n& chl'w% 3
SKPhentuazens, BN LUBERESIRTSHFA™ A THYEPNSy " NOT-ECf'E
thaRime&aeh Aado ubel patventisyy appicatoas i ave sdimethylsuffexidet é@MSO)

u%ltelmcﬁpé QsSPALd'%lll\yﬁﬁ'Mgorm%rg%% '&@@Lﬂfaleﬂ gtyt!bs‘érrﬁ@b@éﬁns :
Jot % I_ncorporated b ? R

or PS-GAGs (such as ADEQUAN RTM. brand po|ysul ated glycosaminoglycan),
hyaluronic acid and its natural and synthetic analogues, Ketorolac trimethamine: (such as
the TORADOL.RTM. brand), FELDENE.RTM. (piroxicam), or METACAM.RTM.

(meloxicam).
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10 in their entirety.. This application clains priority
benefit of U S. Provisional Application Ser. No.

60/ 685,564, filed May 27, 2005, the entire content of
which is incorporated herein by reference. As those
skilled in the art will appreciate, nunmerous changes
and nodifications 15 nay be made to the preferred
enbodi ments of the invention mﬁthout departing from
the spirit i nvention. i ntended that al

0
such PPEPY a?WPBIFi@e&%I pseg fw}‘fmﬁﬂe° V&Eé'“w ppications  include
dlyvosamingsn chondioliib suid TmetByiCifddyivEdthdnS: (MBM) Aacb ofpedansl fatty

% lah@ oﬁgr%ogooﬁlm fih |o:ls (rffé cdn?pgﬁﬁjs ad (ng"@dg‘of %\ F%/entg inay
?i(‘P? S “iedon“‘ 2°“J“'ﬁ§°“| §"“O h”Téerr 2’9“35@3“( Shysiqgh Higrapy, magyage,
ahirorE@dc aed@hcUgbndise itredtapats dad trégiméhso Eaéhl of3thedekiyibdicambhts
L I h rou
4880 Skl b il AR b
’S@R‘S&iﬁf‘dﬁ F?i'g%ﬂ“aeﬁifnow‘éle -al kyl ), ©O(OCa.3 al kyl),
qui ndlis rirgerigiey |that uatin of theepafbnis] apdications, and printed publlcatlons

ﬂélﬁﬂﬁ@rﬁrééksgﬂérﬁégé%ﬁﬁé&atéﬂg&eﬂ eble%eYebY m%gl{g#: g{eg bé réference

igfhsEentirelv-ed by fromone to three | ndependent I y
sel eqhie hppletir @aps pricily BéneitSofes eRtoeigiohd] RppRcatongser Uo.

S gé&n dl%&/\% ll_lé ngilr’( P?g“tg%‘%}:%f'?% %coﬁ:cﬁ&eé’ herein by

rqt?rqmem ne-5-yi, qui noI i ne-8-yl, 3,5-
di metaByhdss @Kidge0h k- ot willtaBﬂJr@&ﬁ&nﬁm%Tdds,cha@égan mdfifications

Bgyetgy %ageutgsfrt\é E)rléFe(ra’rgd g%bcgcﬁn?enr?tsoor}?het igvention without departing from the
spirit of the invention. 1t is intended that all such variations fall within the scope of the
invention.
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three independently selected R30 groups; -N O or -N
NR20O 25 Qis OH, dialkylamho, - 102 R20 is
selected fromthe group consisting of H C, _3 al kyl
and CO(C1.3 alkyl); and R30 is selected fromthe
group consisting of dialkylamno, CN and OCF3;
provided that: a) when each RS is H R6 is H n5is O,
and R8 is H, then R7 cannot be chlorine; 5 b) when

' L wR6 is H n5is 0, X2 is 0 or -CH2-, and
\&gg‘h@@'ﬁgﬁs'm cannot be CH3; c) when each R5 is H,

-and [ . cannot- both be fluorine;
d) il ”"Egﬂ'g?%ﬁﬁ? agig“ﬂ g

when ea sH and X2 is 0, then R7
and Re cannot both be <chlorine; 10 e) when each R5 is

H R6is H X2 is 0, and R8 is MEZ\. then R7 cannot be
fluorine; and f) when,)gaehR @
W

CHhs—dooK2 1's

S, angl R then R7 cannot_b# fluorine or
chl ori ne; _maceuti cally acceptable salt
t her eof . A gompound or malt of claim 1l wherein

1 or claim?2

X2 is CH2. poun@Hpi—s&l t of cl &
wherein n3 is 1. 20 4. A conpo or salt
of clains 3 * Nl i 91, (CHRs), A
salt of an | to 4 wherein .
conpound o a#m 2 wherein n3 4& 1; nl is 1;
and n2 is 1. 25 7. A conpound or salt Of any one of
clains 1 to 6 wherein Re is' H.- 8. A conpound or salt
of of any one of clains 1 to 7 wherein: 30 R7 is
welgsted fromthe group consisting of OH benzyl oxy,
CH3, CF3, OCF3, hal ogen, COOCH3, COH, CH2OH,
di et Wyisdfi'donet hyl , qui nol i ne-5-yl, quinoline-8-yl,
3, 5- ndismedrlyl i soxazol -4-yl, thiophene-3-yl, .
pyri di g—140-r¥I , pyridine-3-ylI, phenyl, 4-
di met ﬁyl am ho- phen-1-yl, 2-trifluoromethoxy-phen-1-yl,
2-cydnt5-Pphen21-yl, norpholine-

X2 is a bond, O, -CH,- or SO;

each R;s is independently H or C4.5 alkyl,

Rs is H or Cy alkyl;

R is selected from the group consisting of OH, benzyloxy, CHs, CF3, OCF3, Cq.3
alkoxy, halogen, COH, CO(C.; alkyl), CO(OC,.5 alkyl), quinoline-5-yl, quinoline-8-yl, 3,5~
dimethylisoxazol-4-yl, thiophene-3-yl, pyridin-4-yl, pyridine-3-yl, -CH;-Q, and phenyl

a K

optionally substituted by from one to three independently selected R, groups;

Re is selected from the group consisting of H, OH, NO,, CF;, OCF;, Cy.; alkoxy,
halogen, CO(C,; alkyl), CO(OC,s; alkyl), quinoline-5-yl, quinbline—B-yl, 3,5-
dimethylisoxazol-4-yl, thiophene-3-yl, -CH>-Q, and phenyl substituted by from one to

three independently selected R3q groups;

Q is OH, dialkylamino, \—/ \_/
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-103 1-yl-nethyl, piperazine-1-yl nethyl,
4-acetyl - pi perazi ne-1-yl nmethyl, and 4-nethyl -

pi perazine-1-yl nethyl; and R8 is selected fromthe
group consisting of H halogen, CF3 and NO2. 5 9. A
compound or salt of any one of clains 1 to 8 wherein
R5 is H 10. A conpound or salt of any one of clains

1to 8 wherein R5 is CH3. 11. A conpound or salt of
any aone of

I to 10 wherej.n X2 10 1 A
conp ﬂs%‘?‘:?%dgf"f“ 1Be gre}‘%?‘?’i‘?'iting\ﬂi grCé‘r‘*ﬁ'kﬁ'sanggqc,;‘%r?,"‘%'?;?”‘i;
and R is seléctaifbnRGe griosp thnsiéfngbBdialkylaoinp@inahddCRal t  of

degqﬁatof clains 1 to 12 wherein: R7 is seI ect ed from

e group consisting of benzyl oxy,
b SEBEn 56 Mok s e BeURAd Rk HBen e G BRETRPEng
of Hp) heleagach RardH,Mo8s H26) i DAX? i & omobiHnendRs Ba, thenfR,
AanY.1q0 f claine 1 to 13 wherein R7 is CF3, and RS8
S "R 2 A conpound or salt of any one of claims | to
14 wisbMeEme3eh Rsds k5@pd Rs istl, fign Raa Rl beth be Hyaringf
any emewkdn @chiRygs M, Rpisl, addotas 0, kteniRy d@hd Rk canddt both be
%\?ori gund or salt of claim1, whereinn, is 1, n2.is 1

" n3is 1, n5is 0; X2 is CH2, each R5 and each

R6 | &) phemgaghdRstis HiRs g’ 284 Reis NQuuihaib Ry ¢rsngg by flugsie;
anulnollne 8- y| and R7 is F, CF3, OCF3, OH,

ing|i [z
o o 1PG; SRk ineH (ol sE; he . 80 By RGN REne
gfchpgreul a 11: -104 (CH2)n6 COON Cl R6 F3C N OX
( CH2)ga b pharfrfacdticdmRBdcagtable &alt thereof.

2. A compound or salt of claim 1 wherein X2 is CH,.

3. A compound or salt of claim 1 or claim 2 wherein ns is 1.

4. . A compound or salt of any one of claims 110 3 wherein ny is 1.

5. A compound or salt of any one of claims 1 to 4 wherein n, is 1.

6. A compound or salt of claim 2 wherein ns is 1; ny is 1; and nais 1.
7. A compound or salt of any oﬁe of claims 1 to 6 wherein Rg is H.
8. A compound or salt of of any one of claims 1 to 7 wherein:

R; is selected from the group consisting of OH, benzyloxy, CHs, CFs, OCFs,
halogen, COOCHs;, COH, CH,OH, diethylaminomethyl, quinoline-5-yl, quinoline-8-yl, 3,5-
dimethylisoxazol-4-yl,  thiophene-3-yl,  pyridin-4-yl,  pyridine-3-yl, phenyl, 4-
dimethylamino-phen-1-yl, 2-trifluoromethoxy-phen-1-yl, 2-cyano-phen-1-yi, morpholiine-
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I I wherein: X is a bond or O0; 5 nlislor2; n2is
.1 or 2, n6is 1or 2, Ris Hor CH3; R6 is Hor
C _6 alkyl; and 10 R6 is selected fromthe group

onsi sting of H OH N2, CF3, OCF3, OCH3, hal ogen,
COCH3 COOCH3i di net hyl am no, diethylam no and CN, or
a pharmaceutically acceptable salt thereof. 20. A
compound or salt of claim19 wherein nl is 1. 15 21.
A conpound or salt of claim 19 or . .claim?20 wherein n2
Tysmethylp PipeRAsHDA UTEYr 4sasPtHRIPCTEATP- 1 eMBYIc| 2 né mEY-
piferazihevifyemethg; aifd i s 2. 20 23. A conpound or salt of

cl ai Hs.fs%ae&é’d&?m}gg@rﬂ%gem@éwsom habe Am%%m@nd or

salt any one er ein H -
105 25. A conpound or salt of any one of clai rrs 19 to
24 wher ei Mcdrousd Grehiestapgond of aRinishicto §wdRincRYIS HSt | ng

of H CF3, OCF3 and hal ogen. 5 26. A compound or salt
of any one of clains 19 to 24 wherein RB is H 27. A
conpoé@nd /bﬁor@qoaﬂwrﬁa't oiany pae f slaims elg 8pvhsrain Reds GHoup
consisting of: a)

]4 gzé{lﬂ or% &Moun IRy anyxplegf Yerhd FH1b ARG etnBEng) et hy

(di phenyl net hyl ) - 1FL|ndoI-S-yI]ethoxy}ben20|c acid; 10
b) 4-{2-[5-chl oro-1-(di phenyl net hyl) -2-(2- {[(2-

B o i v

dH 2-[5-chloro-2-(2-{[ (2, 6-di brormbenzyl)sulfonyl]amn
o}ethyl)-1-

(d| phenyl net h ﬂ - th i.c acid; d)
BB ot o Y e Y dSHE DR AARE ¢
R is selected from the group consmtmg of benzyloxy, OH, halogen, CH; and
CF3; and
Rs is selected from the group consisting of H, halogen, and NO..

R6
1

214. A compound or salt of any one of claims 1 to 13 wherein R; is CF3, and
Ra is H.

15. A compound or salt of any one of claims 1 to 14 wherein X?is SO,.

16. A compound or salt of any one of claims 110 15 wherein hg is 2.

17. A compound or salt of claim 1, wherein n is 1:npistor2;mis 1, nsis 0;
X2 is CH,, each Rs and each Rg is H; Rg is H, F, CFs, OCF,, OH, quinoline-5-yl or
quinoline-8-yl, and Ry is F, CF3, OCFs3, OH, quinoline-5-yl or quinoline-8-yl .

18. A compound or salt of claim 17, wherein n; is 1.

19. A compound of Formula Il:
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phenyl net hanesul f onyl am no) - et hyl - 1- H i ndol - 3-yl } - et ho
Xy) - benzoi c acid; e) :
4-(2-{5-chl oro-1-(di phenyl nethyl)-2-[2-({[ 2-
(trifluoromethyl)benzyl]sulfonyl}amno)ethyl]-1

H i ndol - 3-yl } et hoxy) benzoi c acid; f)

4- (2-{5-chl oro- I-(dlphenylnethyl) 2-[2-({[2-fl uoro-6-
(trifluoromethyl)benzyl]sul fonyl}amno)ethyl]-1

H- i ndol - 3-yl } et hoxy) benzoi c' A 20 9)

4-{3- [5 chl or o- 2- ( (€H2)n6—€ --zg¢esulfonyl]an1n
"o}eth nylnethyl)

Hin } benzoi c acid;

4-{3-]5- R 2, 6- d|ch&orobenzy&)sulfonyl]am
no} et hyl i phehyl :thyl) } 0

Hi ndol - pOr opyil } benz g, as dA%

4- (3-{1-benzhydrylt 5-chl or o- 2-[ 28(2- net hyl -6 -
phenylnethanesulfo_ | apirQ) - et hyfl - THHRHE0

(trifluorong onyl}anlno)etﬂyl] 1

H- i ndol - 3- y[N5-p apyl)ben20|c acid; k)
4-(3-{5-chloro-1- (dlphenqufthyl) 2-[2-(met hyl {[ 2-
(trifluoromethyl)benzyl]sulfonyl}am no)ethyl]-1Hindo
wisrgin} pr opyl ) benzoic acid; 30 1)
4-{37{ga&gn&&mg,6-bis(trifluoronethyl)benzyl]sulfonyl}
am no) e ny} 5=chl oro- 1 -(di phenyl nethyl)-1

H i ndbl® ] propyl } benzoic acid; m

4- ( 3-5-orl20r o- | - (di phenyl net hyl ) -2-[2- ({[ 2-
(nethpmypgﬁponyl)benzyl]sulfonyl}an1no)ethyl] 1

H i ndol - 3ﬁ¥ Ppropyl)ben20|c acid; -106 n)

4- (3 %S G- 1 (dlphenylnethyl) 2-[2-({[2-fl uoro-6-
(trifRyioHomBidaiy) bechzyl | sul fonyl } ami no) et hyl ] - 1H-i ndo
-3-yl &agfso&Yéc)eQ%Fbﬁplh% igdeorn@ibting of H, OH, NO,, CFs, OCFs, OCHj,

g?’l( GQPE'LTS{QR}?'} pcﬁ'gg ﬁ? '%?T%F%lah onyﬁ) al‘n{ ﬁo][ ét hyl)-1H

- [
b

- i ndobr rrpfmqmempylly]abmteme@a&tbﬁ@d 5 p)
{3-[5- chloro (diphenylnethyl) 2-(2-{[ (2
r
i
(

T e 5 APRUBATYBLA PRI e i

4- (3-{5- chloro 1- (di phenyl nethyl ) -2-[2- ({[ 2- (nDrpholln
-4 A compound or salt of claim 19 or claim 20 wherein nz is 1.
ylnetﬁyl)be J)]sulfony }am no) et hyl ] - 1H i ndol - 3-yl } pr
opyl ) benzoic acid; r) 4-{3-[5-chloro-2-{2-[((2 10

[ (di ebhyl ammx)onﬁn dryskl} bfanzyme}dalamw oiiwheledtmaid 2 - 1- (
di phenyl nethyl )-1 Hindol -3- yl]propyl }benzoic acid;

23. A compound or salt of claims 19 to 22 wherein Rs is H.

24. A compound or salt of any oné_ of claims 19 to 23 wherein

Rs is H.
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S) 4-(3-{5-chloro-1-(di phenyl nethyl) - 2. [2-({[2
(hydroxynethyl)benzyl]sulfonyl}an1no)ethyl] 1

H i ndol - 3-yl } propyl ) benzoic acid; t)

4- (3-{5-chl oro-1- (dlphenylnethyl) 2-[2-({[2-(pi perazin
-1 15 yl net hyl ) benzyl ] sul fonyl }am no)ethyl]-1

H i ndol - 3-yl } propyl ) benzoic acid; U

{3-[2-{2-[({2-[(4-acetyl pi perazin-1-

) met hyl ] benzyl } sul fonyl ) am no] et hyl }-5-chloro-1-(dip
nyl met hyl )-1 Hindol -3- yl]propyl }benzoic acid;\ v)
4- [3255 Wl:dhﬁdéuﬂd 6rcal By B bhdthids 29 t224 Wiieteib @%tsr@tebﬁéﬂ

ip
fi9 tH%WﬁW T%‘é‘ﬁ@’l"f HuPFeofRGT9 ARG hyl } - 1+ i ndol - 3-y1 ) p
ropyl ] benzoic acid; w) 4-[3-(5-chloro-|I

- (di piienyA agRidavhd or?sal{ gf‘d-n{( e df émims 19 to 24 wherein Ry is H.
(trifluoromethyl)phenyl]ethyl}sulfonyl)anm no] et hyl)-1
H i ndol - 3- yl)propyl ] benzoic acid; x)

4- { 327.2- (RedrircRrboiciah ¢ tiayis seettécirom hagioup persigigofs- ch
'l_f:fﬁ )1 él gﬂ?ﬁ‘? E\ﬂ@&méh)yﬂéulfonyl}ar;uno)ethyl] -5-chloro-1-

4-
yl
he

Q'PQ%WWIWW r'BdOtgﬂ'&ﬁ“}ﬂ?ﬂgﬁ%zﬁléf’ﬂgﬂ )-2-[2-({[ 2-
(trib) uoro(eebleok) bEiphgtylnstiy)-@rgilf2zam no) et hyl ] -1
rﬁk:iogﬂﬁh y@ﬁl?{ o%ﬁ]‘éﬁﬁ%&e)l??qu/%o%l ﬁ?l]oe%é)xy%}génzmc acid;
net h§l beniA-Pstersizry éWWB’P’é’PﬁW?s”%Wg‘?”ﬂH@WY'%t hyl ) -
(ﬁlp?%dy?MW)??gq;B%éﬁmmmbGEEI;C| d62n @30( ??2

1%e Xhi/l | ni tro-6-
e e L Bl o
4-{ 3+ 5- chl p{somﬂard d(dq&heﬁwﬂwmﬂ)twra)(ﬁﬂ (2-{[(2-
&ﬁ#ﬁr&%\?gglﬁ}/ep%@sulffo Q{%Mng%\hvﬁ-}q ! 'H?iéll Q yI}]eiho§y)benzmc acid;
45 {34] 2- (2% ﬁcrsnlqﬁméfgmhemdwmé)r%g?r(ﬁ%ﬁw%ﬁy| ] ani no} et hyl
szféol%me%%eﬁzyﬂsulfonyl}ammo)ethyl] 1H-indol-3-yl}ethoxy)benzoic acid;

di ph%nyl T‘?& Fa‘ych}or J2_|_(i f (g%ldlb%or%&geﬂfyﬂg}ffh;i;kﬂgﬁﬁngeﬁlyﬁlq' d;
éti*q*ﬁn)[lrﬁetbw - th-thd-30dpTo PRGNz BRI ) - 2- (2- {[ (2- pyri di n- 4-
yl be%yl ) SUBFDENrd- Q-'(Q-{P@}GQﬁJh}Hrc)begzyl)sSuIfonyl]amlno}ethyl) 1-

q*‘gn\ﬁ@agﬂr g’d%%y@%@ﬁ@%eﬁn%lc{%%fdl ) - 2- ?g) {[(2-pyridin-3-
yl ben)zyl ) $t(BK Bhsrizhwaind- ﬁ@Plelpi"?y[Pj( -ethyforitre-3- y I | propyl } be
g ( \))! a Chlulforﬂlfa}mno) -ethyl-1H-indol-3-yi}-propyl)-benzoic acid;

t hi enyl) bé‘r@;ﬁféﬂ qdﬁﬁﬁf‘g %5_5"%1[% [ iH— |{ E}gol( 33 yl }pro

Kyl Yolemetid) ceragjsdifonyl}amino)ethyl}-1 ndoI propyl)benzmc acid;

k) 4-(3-{5-chloro-1-(diphenyimethyl)-2-[2-(methyK[2-
(trifluoromethyl)benzyl]sulfonyl}amino)ethyl]-1 H-indol-3-yl}propyl)benzoic acid;

)] 4-{3-[2-[2-({[2,6-bis(triﬂuoromethyl)benzyl]suIfonyl}amino)ethyl]-5#ch|oro-
1-(diphenylmethyl)-1H-indol-3-yl]propyl}benzoic acid;

m) 4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({{2-
(methoxycarbonyl)benzyljsulfonyl}amino)ethyl]-1 H-indol-3-yf}propyl)benzoic acid;
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- Hin

ag) 4-{3-[5-chloro-2-[2-({[2- (3, 5-di net hyl i soxazol - 4
10 '

yl ) benzyl ] sul fonyll }am no) et hyl ] - 1- (di phenyl met hyl ) -1
H i ndol - 3-yl ] propyl } benzoi ¢ acid; ah)
4-{3-[5-chl oro-1-(di phenyl methyl)-2-(2-{[(2-quinolin-5

- ylbenzyl)sul fonyl ] am no}ethyl)-1

H- i ndol - 3-yl ] propyl }ben20| c acid; ai)
4-{3-[5-chloro-2-{2-[ ({[4 (dlnetgylamno)blphenyl

yl ] mBt hy | 4-Sdbroerptiy@nbenymetm) iz dlefypisteny | met hyl ) - 1
{‘hlbdi&ﬁéth@bb!ﬂlz]/ﬂyu i}&irmcs)éﬁtmln]m m@uds-ylbﬁrfgyl %)?r{xz[og'ac?t R
r omsP)noxy‘ﬂ}( ﬁ@f’f gﬁneny%e{ﬂ%-%ﬁ-?({zglz
(Srlflﬂlmﬁyvlmbmyﬂqjmbglaml)@m]neleﬁw} }]l:l 4ndol-3-yl)propyllbenzoic acid;

H' ng EEHI%ML(B?S RicthyBoi(eli2ak)

s Bs'p%frﬂfpwﬁ;grg%pp%ﬁy el ,ﬁ@”oﬁ%hﬁeﬁ%@ yl)methyl]s

H-i ndpl - 34-1@-Frhiopyl-(dpberymethyieHaH{[Zalmorpholin-4-
L 2- 20
)?Tétﬁl*b%ro?zlygéﬂf&ﬂl}ﬁ Eo)éfh{d iRhess VBF:‘oBM bénz%rc[a%mf [

enz sul fonyl }am no)ethyl]-1
H i ndol - 3% e37[I5}C fonyl ] phenyl } propanoi ¢ aci d;
Rﬂ@thylammo)methyl]benzyl}suIfonyl)amlno]ethyl} -1-(diphenylmethyl)-1H-indol-3-

Ifb[e Iorol(dlphenylmethyl) 2-{2-[({1-] 2-

P G0 one phen I]eth I)sulfonyl)amno]ethyl} 1
H-| n@bl 34- (33715)%{%%7 'FVB'PS’%/ {4-) pr opanoi ¢ acid; 25
@a@aroﬂm{eﬂwb&enemsmfoeyl}hnwbemw wlrmet Brylhorer3hifedizdi¢ ecid;

hydr gybe% 51&%'1-5- jbgdrfje%él@l)ef il phoerazinc1-

AmEBy | enzs p@\d}imme 5&@%&%@%%&&950132'1"@220{0[ 2(“21 qui nol i n-5
yl beni;yl ) wﬂs foopyd-prbcenjprteriringt- 1 .
ety L R SRR B Bl brepirey-trnasts.
wmrmwbe@imw%h ng i nflammati on caused or pot ent| at ed
by pjost aqu BNhIONS 1-(dighe kb sth @B - [((24(4petttylpipetazin-1-

t
@m%fﬁw@%%?' W °%v§a@"%‘&m'3aé@%?¥?§?%§?%”Conpr' St
phar mak eutdi{e4-thjorerd-cdphearmetyid®-liddint of a conpound

ﬂL?bFBfné?r% iy ifetrhdiorl) irfinddthyloTH-mdgisar maceut i cal |y
g@ce d yﬁ thereof. 29. A nethod of treating

ﬁﬁﬁ’rﬂg Bﬁj@%‘&a‘&ﬁ potentiated by prostaglandins, 5
| eukog)r | erel-2-@-[(Bbremeberzyhsskanyiamigmeth A gordin o

:@ }nmeihbl?m%laloﬁ lﬁﬂ?’ﬂfbbﬁio&gamdadm nistering to a

' nee5 chioror (diphen R ISTE‘fzerz' call'y acceptable
anouny) of 43 (diphenylmethy
(trifluoromethoxy)benzylsulfonyljamino)ethyl}- -1 H-indol-3-yl}propyl)benzoic acid;

z) 4-{3-[5-chloro-2-(2-{{(3-chloro-6-fluoro-2-
methylbenzyl)sutfonyllamino}ethyl)-1-(diphenyimethyl)-1 H-indol-3-yljpropyl}benzoic acid;

aa) 4-(3-{5-chloro-1-(diphenylmethyl)-2-[2-({[2-nitro-6-
(trifluoromethyl)benzyl}sulfonyl}amino)ethyl}-1 H-indo|-3-yl}propyl_)benzoic acid,

ab)  4-{3-[5-chloro-1-(diphenylmethyl)-2-(2-{[(2-
fluorobenzyl)sulfonyljamino}ethyl)-1 H-indol-3-yl]propyl}benzoic acid;
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conmpound of any one of clains 1 to 27, or a

phar maceutically acceptable salt thereof. 30. A nethod
of treatnment of asthma in a manmal, the nethod
conprising 10 admnistering to a manmal in need

t hereof a pharmaceutically effective anount of a
conpound of any one of clains 1 to 27, or a
pharmaceutically acceptable salt thereof. 31. A nethod

o e A P A e TS S T
(mammmethmb mlégwotﬂaﬂ]pwﬂl}tanMCeut ically 15
ef f ega)l Ve {@fiﬁ’b‘m&oqf(dnﬁh&@lg&ﬁ&ﬁ‘g LS Awaeae of claims 1

AP sal ¢ ther eof
vgbznzms%@{wq@aﬁg}eth@p SN Wﬁéﬁrpzéqbﬁnf Oﬁ%aa e salt thereo

P sorder is
r heuasit oi4{3d45-tiorbt1i(8iphendibhetil)-2A2-(fEtdyadin-6f cl ai m 31

j ' ir 34. A hod
WBRE BTN b RO (510 S RReREc ABieniic
ar t heW t i -E35chiptorteldipprvigretivhédt-(tg3or preventing a
tn‘nemmylpnlfaﬁylmﬁMhyum Heindog@yBpropyt)benzab agid,event i ng

pr ogé@SS ‘ﬁ@ [?Ehlér)ﬂ"igﬁ g@(sg%ﬂet@g%x%%‘%e or disorder,

wher I'sS sel ected fromthe
Wrenapiselonylianinagihdif1-eirpeninstyb Héripda BuliRianyibenagis 83id] e
scl egpsi m{sﬁabmbﬁsqaupaem}mfee@&e, 2qezn§ma>|m servous system
ulti L. ner vous system
VE&’ nﬂgé"'{?’%@aﬁ“{""ﬁg‘yp r oﬁ'f °sc E’?dpgl}beﬁg%g gcédnt ral nervous
syst &bn d”aﬁd@@hllafés?ci?t[ﬁ{[ﬁgd'metﬁlu*ﬁmﬁ’alhmenw Fe net hod
ﬁ]ﬁ%?l}sﬁlf&@l)ﬁﬁim]ﬂh)ﬂ]tﬁ(dldhlnwrﬂetml)nﬁn’h&ll 3hyiprogyiib&asic acid;
L et N B
nh*athmmmowh¢]9th\dbtfépvd@l’@ryép@ayllbemm@rae©f 36. A net hod
of Clagl M AR-phAbELIRL({Ne- “’W“ﬁx"ﬁ ymha?;;]ﬁwgnw}sm%reﬂw
ereln e | Sease or
b’ﬂ‘g"g‘FW&eﬁQnﬁ 'ﬂ‘g‘?ﬁlgé'@?rg‘?@é?"gmc 89% " A nethod of claim 35
wher @)n t hé-iE-Sehbe-bidirtentneder)-2-B-(ar tiple 5
&r‘fﬂ’u&Bﬁéﬂnﬁ)beéz%:nsuﬁbm&hﬂg)efhml(ﬂllmdanﬁ5 wherein the

di seas order .1s inson's isease. 10 40. A

Hﬁfﬂ%’%’fyﬂﬁeﬁﬁ}ﬂ?{@?%@f in the disease or disorder is
cent raal) n&f4{iiS-chipyst-Glinhdemragieyr2@ell{iddg from stroke,
gtF fBHﬂohﬁfﬁb\%@l]etﬁ%}sﬁIF&WM@BHW}-ﬁLndGMHEt hod for

reati or Er eventing. venous or arterial thronbosis
V'}?ﬂaﬂlsu}ﬁ%{wﬁme YIBFOPBRUS &It i ng progression of a synptom
of saing t{BiFbbrest-(didhenymastinde-(2HE2-conpri si ng

ﬁﬂ:%x?me?ﬁﬁrshlfég lFﬂlﬁ}W-l?dOHBQI?ﬁSprt}IB@\&&@Ec@ and

ceutica p
ao)  4-{3-[5-chioro-1-(diphenylmethyl)-2~(2-{{(2-quinolin-5-

yibenzyl)sulfonylJamino}ethyl)-1H-indol-3-yl]propylibenzoic acid;
or a pharmaceutically acceptable salt thereof.

28. A method of treating inflammation caused or potentiated by

prostaglandins, leukotrienes, or platelet activation factor, in a mammal, the method

comprising administering to a mammal in need thereof a pharmaceutically acceptable
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anmount of a conpound of any one of clainms | to 27, or
a pharmaceutically acceptable salt thereof. 42. A
met hod of claim41l, wherein the thronbosis is

at herot hronbosis. 20 43. A pharmaceutical conposition
conprising a conmpound of any one of clainms 1 to 27,
or a pharmaceutically acceptable salt thereof, and a
pharmaceutically acceptable carrier. 25 - 110

amount of a compound of any one of claims 1 to 27, or a pharmaceutically acceptable
salt thereof. '

29. A method of treating pain caused or potentiated by prostaglandins,
leukotrienes, or platelet activation factor, in a mammal, the method comprising
administering to a mammal in need thereof a pharmaceutically acceptable amount of a
compound of any one of claims 1to 27, ora pharmaceutically acceptable salt thereof.

30. A method of treatment of asthma in a mammal, the method comprising

administering to a mammal in need thereof a pharmaceutically effective amount of a

compound of any one of claims 110 27, ora pharmaceutically acceptable salt thereof.

31. A method of treatment of arthritic and rheumatic disorders in a mammal,
the method comprising administering tova mammal in need théreof a pharmacéhtically
effective amount of a compound of any one of claims 1to 27, ora pharmaceutically
acceptable salt thereof.

32. A method of claim 31 wherein the disorder is rheumatoid arthritis.
33. A method of claim 31 wherein the disorder is osteoarthritis.
34. A method of claim 31 wherein the disorder is juvenile arthritis.

35. A method of treating or preventing a diseése or disorder in a mammal, or
preventing progression of symptoms such a disease or disorder, wherein the disease or
disorder is selected from the group consisting of stroke, atherosclerosis, multlple
sclerosis, Parkinson’s disease, central nervous system damage resulting from stroke,
central nervous system damage resulting from ischemia, and central nervous system
damage resuiting from trauma, the method comprising administering to @ mammail in
need thereof a pharmaceutically acceptable amount of a compound of any one of claims
1 to 27, or a pharmaceutically acceptable salt thereof.

36. A method of claim 35 wherein the disease or disorder is stroke.
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37. A method of claim 35 wherein the disease or disorder is atherosclerosis.

38. A method of claim 35 wherein the disease or disorder is multiple
sclerosis.

39. A method of claim 35 wherein the disease or disorder is Parkinson's
isease.

40. A method of claim 35 wherein the disease or disorder is central nervous
system damage resulting from stroke, from ischemia, or from trauma.

41, A method for treating or preventing venous or arterial thrombosis in a
mammal, or preventing 'progression of a symptom of said thrombosis, the method
comprising administering to a mammal in need thereof a phamaceutically acceptable
amount of a compound of any one of cléims 1 {o 27, or a pharmaceutically acceptable
salt thereof.

42. A method of claim 41, wherein the thrombosis is atherothrombosis.
43. A pharmaceutical composition comprising 2 compound of any one of

claims 1 to 27, or a pharmaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier.
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