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INHIBITORS OF CYTOSOLIC PHOSPHOLIPASE A2 FIELD OF THE
INVENTION 5The present invention relates to chemical inhibitors of the
activity of various phospholipase enzymes, particularly cytosolic
phospholipase A2 enzymes (cPLA2), more particularly including inhibitors
of cytosolic phospholipase A2 alpha enzymes (cPLA2a). BACKGROUND
OF THE INVENTION 10Leukotrienes and prostaglandins are important
mediators of inflammation, each of which contributes to the development
of an inflammdb6HR FESRS ¥ fY EQfiftele fHnay i Hikdbfetres recruit
inflammatory cells such as neutrophils to an inflamed site, promote the
extravasation of these cells and stimulate release of superoxide and
menteasesehioredaroage the tissue. Leukotrienes also play a
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15 contain seven disulfide bonds which are necessary for activity. These
PLAZ2 are found in large quantities in mammalian pancreas, bee venom,
and various snake venom. [See, e.g., references 13-15 in Chang et al,
cited above; and E. A. Dennis, Drug Devel. Res., 10:205-220 (1987).]
However, the pancreatic enzyme is believed to serve a digestive function
and, as such, should not be important in the production of the
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15-28, January 2003]. Accordingly, recent efforts have been made to
characterize 25 platelet receptors and signaling pathways, In addition, a
number of rodent models have been developed to enable the study of
potential therapeutics in thrombosis.-[See B. Nieswandt et al., J.
Thrombosis and Haemostasis, 3: 1725-1736 (2005). Inhibitors of
cytosolic phospholipase A2 are disclosed in U.S. Patent No, 6;797,708,
which is incorporated herein by reference in its entirety. 30Now that
several phospholipase enzymes have been identified, it would be
desirable to identify chemical inhibitors of the action of specific
phospholipase enzymes,
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which inhibitors could be used to treat Inflammatory conditions,
particularly where inhibition of production of prostaglandins, leukotrienes
and PAF are all desired results. There remains a need in the art for an
identification of such anti-inflammatory agents for therapeutic use in a
variety of disease states. SUMMARY OF THE INVENTION 5In some
embodiments, the invention provides compounds having the Formula I:

AR i 0id IO el FE KRR el S i

-CH2- or SO2: each ent

Iq'%f”@‘i @?ﬂﬁﬁnd napiiyale 19 6BRSE%rom the group consisting of OH,
benzyléxyIORE, REES, TBE e Tidarfiskyn HatogeurirE ONcaIEE, Balkyhs,

QaxpeiBriky pauinelispebing, aawmplQOxarﬁmm@a@y%m@%th
t@éﬂ@*ﬂ&%e -2, Bysidin- ébyéepmmeé Yl (A28 §1 'g %’}'0”? e,
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qeierelicerdryin BGnfimelibysaxmreltd b fiehenesSpostHiiRde @R mes,
%ﬂymao&lﬁ_guted by from one to three independently selected R30

groups; yﬁ)soﬁc %l%ls% ino, / -N 0 /\ arNN-R20 \\

ase A; alpha (hereinafter "cPLA;a") has also been
identified and cloned. See, U.S. Pat. Nos. 5,322,776 and 5,354,677, which are
incorporated herein by reference as if fully set forth. The enzyme of these patents is an
intracellular PLA, enzyme, purified from its natural source or otherwise produced in
purified form, which functions intracellularly to produce arachidonic acid in res'ponse fo
inflammatory stimuli.

Bioaotive metabolites of arachidonic acid, the eicosanoids, are recognized as
important modulators of platelet signaling. Inhibitors of the eicosaniod pathway (e.g.,
aspirin) reduce the formation of thromboxane A, (TXA;), a labile and potent platelet
agonist, resultmg in depression of platelet function, thrombus formation, and proven
clinical beneﬁt in reducing morbidity and mortality.

Platelets play a central role in several biological processes, including thrombosis.
[See 8. P. Jackson and §. M. Schoenwaelder, Nature Reviews, Drug Discovery Vol. 2,
1-15, October 2003; D.L. Bhatt and E.J. Topol, Nature Reviews, Drug Discovery Vol. 2,
15-28, January 2003]. Accordingly, recent efforts have been made to characterize
platelet receptors and signaling pathways. In addition, & number of rodent models have
been developed to enable the study of potential therapeutics in thrombosis. ' [See B.
Nieswandt et al., J. Thrombosis and Haemostasis, 3: 1725-1736 (2005).

Inhibitors of cytosolic phospholipase A, are disclosed in U.S. Patent No.
6,797,708, which is incorporated herein by reference in its entirety.

Now 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 freat inflammatory conditions, particularly where
inhibition of production of prostaglandins, leukotrienes and PAF are all desired results.
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R20 is selected from the group consisting of H, Ci_3 alkyl and CO(Ci_s
alkyl); and 1R33 is selected from the group consisting of dialkylamino, ON
and OCF3:' provided that: a) when each, R5 is H, R3 is H, n5 is 0, and R5
is H, then R7 cannot be chlorine; 5b) when each R5is H, R6 is H, n5 is O,
X2is 0 or -CH2-, and R8 is H, then R7 cannot be CH3; c) when each
R5 IS H, and R6 is H, then R7 and RB cannot both be fluorine; d)
h Q%%Ch R5 is e|8| mﬁﬁe ag and %(2 is 0,.then R7 and R6 cannot both be
Horlne TBj When each SN ?? 219N ROSUCD 2RH BRI 295t for
rb?r%%ﬁwlst%@ln@oﬁﬁ@vaﬁasea8$)s«wr?én each R5 is H, RG is H, X2 is 802,
and R8 is H, then R7 cannot be fluorine or chlorine. In some preferred

gm@ggd\ime@tsmgnm@md@mre provided having the Formula II: 15 Cr I
WherellIA s)éﬁeaer?n%néjmen% ﬁe mvezﬁon provides compounds having the Formula [

(CH2)ns Xz@v(CHZ)nr‘COOH
ci \
N (CHz)m““N/E; 0 Re
‘ R
l
wherein;
nyis 1orz;
nyis 1 or 2;
nzis 1orz;
nsis 0, 1 or2;

X*is abond, O, ~CHz- or SO;;

each Ry is independently H or Gy alkyl

Re is H or Cy alkyl;

Ry is selected from the group consisting of OH, benzyloxy, CHs, CF3, OCF;, Cy5
alkoxy, halogen, COH, CO(C4.5 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, -CHx-Q, and phenyl
optionyally substituted by from one to three independently selected Rap groups; '

Rs is selected from the group consisting of H, OH, NO3, CF3, OCF3, Cy.5 alkoxy,
halogen, CO(C.s alkyl), CO(OCi; alkyl), quino!ihe—s-yt, quinoline-8-yl, 3,5~
dimethylisoxazol-4—yl, thiophene-3-yl, -CH;-Q, and phenyl substituted by from one to
three independently selected Rjo groups;

Q is OH, dialkylamino,

’

—N O o —N N—Ryq
-4 -
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20n2islor2;n6is1or2; R51S Hor CF15; R6is H or C1,6 alkyl; and
R5 is selected from the group consisting of H, OH, NO2, CF2, OCF3,
OCH3, halogen, 000H3, COOCHa, dimethylamino, diethylamino and ON.
The present invention also provides methods of treating inflammation
caused or potentiated by prostaglandins, leukatrienes, or platelet
activation factor, in a mammal, 5 the method comprising administering to
a mammal in need thereof a pharmaceutically acceptable amount of a
compdimd SPRReHTRR o8y RCBREFHIA A LhiCai K AP EBIE st e AEB.
The présensapattiverireueyprovidesmettiotiyimhireatingmedteaused or
paiemaied: by prostaglandins, leukotrienes. or platelet activation factor, in

a mammal, d00 H‘%‘W%%rﬂpﬂ'ﬁ S‘M”@W LR 3 mad ol ftthcgnﬂg""d

thereofa&(ﬂgrma euticall acceptable amgQ unt of acompo
inventidh, "0 B RS tf%‘at%&?é%@aﬁfe Bt PherBles. and Reihhribea

FReAtiem Fhikiher provides methods of treating or preventing a disease or
disordey inharmaaenrRals Ar W@R@mmgwmg;aaaiap@ﬁmmmslm als
diseasg, of,fizoLday. iheiein he disease:qr ispigeris,sglected oM e,

g{l?ug consisting of asthma stroke atherosclerosis, multlple sclerosis,
Lkiveon's disease, arthritic dlsorders rheumatic disorders, central
nervol8 Wﬁéﬁ?%‘ﬁaa@‘é Rl iy’ frdPn AtcRkees BhtithpmBnasscs petBuprine;
dadnage resulting from ischemia, central nervous system damage
resulting i dEaH s IAfIRMMATENsCaYs e Ok PRI HALER, R¥nnot be fluorine
progta&andms 20 inflammation caused or potentlated by Ieukotrlenes
pain, and inflammation caused or potentiated by platelet activation factor,
in a mhSATER Rﬁéeﬁ?é‘tﬁﬁa%ﬁﬁﬁﬁsﬁ?@%ﬁﬁiﬁ|§’t%ﬁﬁ’§“téda‘ﬁ‘téﬁﬁ%lzﬁﬁ’“ﬁé%tﬂ
thereof a pharmaceutically acceptable afmotnyt of a compound of the
invention, or a pharmace
|nvent|on also prowdes ethods for trexti enting venous or 25

' cutically a&fb}rytaﬁtaséﬂt thereof. In Sesm .
embodlments the throm5|s 5 atherothr%oasll ) e present
n isal cofipositiondompysing #/30
compound of the mvenion oflla pharmaceutically acceptablg-sai thereof,

and a pharmacs
accordance with~the gfesent inverition are pharmaceutlcally acceptable
salts, and prodrugs, of the compoun §d|sclosed herein. BRIEF
DESCRIPTION OF THE DRAWING Figure 1 shows the in vitro
ifRAfRBN of platelet aggregation in human blood by the compounds of
Examptes 4 4cadaZ3, as determined by the platelet function analyzer
S(PFARL@OQ)r 2. Figure 2 shows the improved blood flow and reduction
of thrombua fognatlon by the compounds of Examples 14 and 15, in a rat

model o"f acute thrombosis
ngis 1or2;

Rs is H or CHg;
Re is H or Cys alkyl; and
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Figure 3 shows the reduction of serum thromboxane B2 levels in rats
subjected to ferric chloride induced thrombosis by the compounds of
Examples 14 and 25. 10 DETAILED DESCRIPTION OF THE INVENTION
In some embodiments, the invention provides compounds having the
Formulal: 15wherein:nlislor2;n2islor2;n3islor2;neis0,1or
2; 20X2is a bond, 0, CH2 or SO2; each R5 is independently H or C1.3
alkyl; Reis Hor C1_5 alkyl Ry is selected from the group consisting

of OH, Belf- e Eiam @@@?"B?ﬁ’%kﬁfxﬂil Halb J&iPe, €O QEE CHs,
kY C oS8, @@Wﬂ){pwmhwmyl dipthinelinesgnd, GBy5-

25dimethyus@mxmvérwbﬁm@@%m&me%rj@li&éeﬂm@yﬁﬁéﬂﬁnémk caused or
Ed‘lc.%{@feé‘% B@%&‘é’la‘%@ &”%M&HQ& tItUtEd b% toarg !‘\)fgt?oéoffr ctor in_a mammal,

endently selected R30 g IS se ecte om the group
s&?ﬁ% GIMRIERS, ?Q@‘?'S@ﬁ@ gbwa@faﬂkaw?ﬁ%@w eoremasaiisaly

@@(@@m.essaamyl)t, efuinestineeBryl ofjtiediireet®ry| 08 & p timetleyliseazabpiayle
teiphever3-yl, -CH,-Q, and phenyl substituted by from one to three

indepeQQ@%}X&Q{E&(}%%B@&@{%D&;OMGS tﬁethqu 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 the invention, or a pharmaceutically acceptable
salt thereof.

The present invention further provides methods of freating or preventing a
disease or disorder in a mammal, or prev'enﬁng progression of symptoms such a
disease or disorder, wherein the disease or disorder is selected from the group
consisting of asthma, stroke, atherosclerosis, multiple sclerosis, Parkinson’s disease,
arthritic disorders, rheumatic disorders, central nervous system damage resulting from
stroke, central nervous system damage resulting from ischemia, central nervous system
damage resulting from trauma, inflammation caused or potentiated by prostaglandins,
inflammation caused or potentiated by leukotrienes, pain, and inflammation caused or
potentiated by platelet activation factor, 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 present 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.
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0 or -N NN-R2c 5Q is OH, alkylamino, R20 is selected from the group
consisting of H, C1,3 alkyl and CO(C1.3 alkyl); and R30 is selected from
the group consisting of dialkylamino, CN and OCF3; provided that: a)
when each R5 is H, R6 is H, n5 is 0, and RE is H, then R7 cannot be
chlorine; 10b) when each R5is H, R6is H, n5is 0, X2 is 0 or -CE12-, and
Rg is H, then R7 cannot be CH3; c) when each R5is H, and R6 is H,
then R7 and R3 cannot both be fluorine; d) when each R5is H, R6 is
H, and X2 is 0, then R5 and R5 cannot both be chlorine; 15e) when each
RBIF BERGREPAIONZOE THRRRRBINGNO?2, then R7 cannot be fluorine; and
f) Whep@@gh‘ RRolgsthdiR ﬁrb'n%%x!@rgg{zpl@%%é%bhtmﬁﬂ Rt?n%’ﬂ?&gdbﬁ/

uorine or ¢ e embodiment
R P Bfamoles 14 4 S8 SR v P el e
SaAURREH embodiments, n2 is I. In some embodiments, n3is 1; nlis
1; andfigurs 2 shvesthe isuetyedrivodifrrentsd Relistidn lbf toemdsuttimation by
BLeHIBaNS oNBritnblcd k4% N2 is dliaRBd8ebrRAuls ﬁﬂiﬁ@@@hfrom the
group g%g%sglg% g%'é‘%’d%c': §ﬂ 9%‘5 mi qgl?ﬁ' %)QO !sc?n I_{h ed”co

|et yI |nomet Iqumo |ne- -y imethyliSoxXazo 4y t |op ene-
PRRRRue %‘F?é‘?ﬁﬂ”%jﬁ %’fﬂ(}]%lﬁ% BHA:1-y1,
2- trlfluoromethoxy phen -1- yI 2-cyano-phen-1-yi, morphollne 1-yl-methyl,
wiperazineptydrmetby aFassypipriazine-1-y1 methyl, and
4-methylspipeLazingrtt, ME RN N%B@dﬁs%%‘&ﬂéé%ﬁ%et%%ﬂnma I

consisting of H, halogen, CF3 and ome such embodiments, R5
is H. In some further embodiments, F;('é IS Olnag diments
of the comcpounds of Forp {&n' R2is'a In'y suclﬁn ??1']6 g?nge%ts n3is
1. In some’st¢ whoditpents, niis 1. In some such embodlments n2 is

isH; R7 is selec.ted fro the group con5|s;/1ﬁg\of benzyl
CH3 and CF3; and gfected from the grdﬁb%b d

, halogen,
H, halogen,

Rg
!
wherein:

nyis 1 or2;

n,is 1 or2;

nsis 1 or2;

nsis 0, 1or2;

X2 is a bond, O, -CH- or SOy;

each R; is independently H or Cy.; alkyl;

Re is H or Cy.s alkyt;

Ry is selected from the group consisting of OH, benzyioxy, CHs, CF3, OCF3, Ci3
alkoxy, halogen, COH, CO(Cy.5 alkyl), CO(OC4.5 alkyl), quinoline-5-yl, quinoline-8-yi, 3,5-
dimethylisoxazol-4-yl, thiophene-3-yl, pyridin-4-yl, pyridine-3-yl, -CH,Q, and phenvl
optionally substituted by from one to three independently selected Ry, groups;
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5 some further embodiments, R5 is CH3. In some preferred embodiments,
R7 IS CF3, and Rs is H. In some embodiments, X2 is SO2. In some
such embodiments, n5 is 2. In some further such embodiments, n3is 1. In
some further such embodiments, nl is 1, In some further such
embodiments, n2 is I. In some embodiments, R6 is H. In some further
such 10 embodiments, n3is 1;nlis 1; and n2 is 1. In some
embodiments, X2 is 802; n3is 1; niis 1; n2is 1, R6 is H; R7 IS CF3; and
R5 is B¢ ' selFid i b aerRentsisipgsol ln2ls YQr SFaddshe, fis @iy,
Mo CHZ @&ch R8kihd ERPRG isalylhndoRTchneiRB arsinvdepentierdl§-
grlegieddtern e orasmennsiglingrafd, dnd Ghen P Sbsitldéd, by from one to

%g%%&%—é;yéwsggggggrgg-gfg&,pg;rovided that R7 and Rs are not both

. In some preferred embodiments, compounds are provided having
the Formula Il:  wherein: 20X is a kond or 0; m ig’1 or C)2; n,islor2;n5is
1or2;R,5is Hor CI-137 Rbjs H or'C1 ¥ alkyirtind  NR8Reoselected
from thieigtmikgasising of H-OH, NO2, CF3, OCEsi-J0EG, hatogen,

COCHg, Q00434 dispetyiaminendigthylaming and @M dd &N RKkyl); and
embodiments, n elgf} nm some further, eml?(%1
{

: . diments, n2.is 1. me
5further3‘é'r§1%eor%‘fmen S, rPee RIO4P ORI, Of 'é@%%@dén@%%& %s H. In

gevieer #Akr embodiments, R6 is H. In some further embodiments, ni is 1:
n2 is la)anblen@#siPR; is HIRsemenpiefearetRe mib thendtitsaiRbt IS BhldRiBeis

H; n1 ig) lyhenisdorarding iR 2isIA SQnreosiehsembadinmeniss RBiisrsalrated
fromo%% group consisting of H, CF3. OCF3 and halogen, preferably H.
131he présént invention also SFE)rovides methods of treatin%inflammation

cause@ oV PIEREAR LY BRI StalI Antiers RreanddRe et 8P Rdftrine:
activatibn iaetoraeh sRemiarhinfy ighe aratPSdscontpeisiRg adRinkaertdaty e
shmaal in need thereof a pharmaceutically acceptable amount of a

compoynglof the Inveption: & @ RERrMagrIkicalRcReRRRIEalbhREHe;
and ‘

f) when each Rs is H, Rg is H, X is SO,, and R is H, then Ry cannot be fluorine
or chlorine.

In some embodiments, X? is CH,. In some further embodiments, nz is 1. In
some further embodiments, nq is 1. In still further embodiments, nz is 1.

In some embodiments, ns is 1; 0y is 1; and nz is 1. In some such embadiments,
Re is H. In some such embodiments, nsis 1; ny is 1; nzis 1; Re is H; Ry is selected from
the group consisting of CH,;, CFs; OCFs, halogen, COOCH; COH, CH,0H,
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-yl, morpholine-1-yl-methyl, piperazine-1-yl 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, CF3 and NO,. In some such embodiments, Rs is H. In
some further embodiments, Rs is CHs. \

In some embodiments of the compounds of Formula |, X* is O. In some such
embodiments, ny is 1. In some such embodiments, ny is 1. In some such embodiments,
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15The present invention further provides methods 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 the
invention, or a pharmaceutically acceptable salt thereof. 20The present
invention also provides methods for treating or preventing venous or
arterial thrombosis in a mammal, or preventing progression of symptoms
&t thlorHib¥sans eRbeisteidel Boimpridmepaidisinistathagine atsmarisral s need
thesenf & phasnmadeetiadihaaseptableramaun efaROMROENE 88itRed from
IRYERHON MR PIIAMR W@ﬂaﬁg%g@lb@I—ﬁaéﬁér@ffz?o‘;nérhsﬁ)&%lected from

%mbodlmentsétthe tpﬁ)m 0siS is atherothrombosis, 25The
inGeHtoh QL B8 e s IR MR &ﬁ?ﬂ&?ﬁf&%&@i}?ﬁﬁ?@ﬁg%ﬁ is H. In
ESPBUIRE" SMbedimeaistiBa isor 4 pHasarer eieliiE wreedinale, Salitidreond

&dsadpharmaceutically acceptable carrier. Also provided in

aCCOfdm%ﬁnMH\EB&%rﬁéﬁéeﬂi ay\é,@m%sfarﬁemaeﬁreassamw ﬁC&eft%Pg% ;
SO

S, and pro fthe c ound sclos in. 30COmMpo
éreéjelﬁt mg(ég%“én?s 5/ gqt}ge ﬁa?H?E eé“LRPgéTSB%ﬁoéﬁt&m‘Wé??
é@?ﬁﬁrﬁé@‘\ﬁm‘?%'ﬁ}?&ﬁn%@d@dtld&ﬁ?’ﬁ%@%ﬁ&b@@&fﬁeﬁ Hudhsaree fapositoeh
rraycalsetentain 1(in.dsdditad ipia compaundntiodbmpextis 8Othe; present

invention-and a gaEieE). dildeqts. illers, salts, buffers, stabilizers,
solubili ers, and other aten S weII knawn in the ar Tp
pharmilceutlca Sogients f£ aEer hZand 3 a%bnatoxm ﬁatérlal Eéq?ﬁggghn%iand
iRt Erds Wi IAS e et fvare e Fensiiorsinear SO e sreHe amaing of H,
ihgPEdi&&fs) OFheudiwinacioristic gufdite-8antrigpvididibpeRdaon B ercouteboth
agministration. The pharmaceutical composition may further contain other
anti - xﬁ@é‘?ﬁ@ %}g}g{ %I &m%H&hc% rgltb%ggla@%tr% ?dgd g/c\)/{na%enfr:%rm% i
be included in'the p armaceutlcal compasition to produce a synergistic
effect with compounds of the present infentiok, or to minimize side effects

caused by the compound/o

addition to o o accep aple carrlersFMh amphlpathlc
whi ' ated’form as m eIIes insoluble
monolayers, Iqu|d crystals, or Iamelﬁl ar' Iayé&g h aqueous Softic
Suitable lipids for Ilposo
monoglycerides, digh
saponin, bile ag
formulations is he
in U.S. Pat. Nos.™%;235,871; 4,501,728; 4,837, 028 and 4, 737 323, all of
which are incorporated herein by refgrence, ' As used herein, the
terms,-pharmaceutically effective amount” or "therapeutically effective
amount as used herein means the total amount of each active component
of 20 tHe'HRPABRELttical composition or method that is sufficient to show
a mearingfubpatient benefit, i.e., treatment, healing, prevention, inhibition
or amefipkationzof a physiological response or condition, such as an
mflamrga;gqyopgndltlon or pain, or an increase in rate of treatment,
healin preventlon inhibition or amelioration of such conditions. When
apphe%ﬁb 'Fin?ﬁgik}?dual active ingredient, administered alone, the term
refers to that 25 ingredient alone. When applied to a combination, the term
refers to combined amounts of the ac§ive ingredients that result in the
therapeutic effect, whether administered in combination, serially or’
simultaneously.
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Each of the methods of treatment or use of the present invention, as
described herein, comprises administering to a mammal in need of such
treatment or use a 30 pharmaceutically or therapeutically effective amount
of a compound 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 other
anti- ﬁflﬁrﬁrﬂh%lﬂ)ﬁ'&je?ﬁ@ cytokines,, lymphokines or other hematopoietic
factorf:Wherecmd dministe peouwitlsisdngr ohote@their@ntGiifladmmatilys,
RaIsHEs, cuiakines dymphrldngsanetbrikamatoaRielie factors,
compqunds o!‘artn e pres snt |nve1nt|pn mnggfg%gpgmgés ere elth%r1 ‘ me
S|multaneously With the other arnti- m?f’ammatory en S'g
{UABhBRIPRIE S Eth & 'ﬁémé?oi%ﬁ@tfé”fﬂ%&@f(%’fdtm%%ﬁb%ﬁd'br n Some further
emtiethiramiboRicifattdrspme Sethee ptidlbgitatgministerads Sequendialdy, the
agendmgd%yﬁisia?ewahgﬁeiﬁim@ thasappioRrriate, SeqUeNEe Qind ne is 2. In
administering ¢ u I [ nation

S RSB LS RS O AT 868 o
H@ﬁﬁ’&fbﬁ(ﬁ@fm&or(s) thrombolytic or anti-thrombotic factors.
10Adnimstres i infectampaismako Gfieh enpitessisritf insetingonflaxetkiiartisaused or
pharmAseUliGrbaaEparitios RbieRsacicpdkemethabefiibrDIeseMammal,

INYSRLRD.C aﬁngﬁsﬁ@r%q r%EH?wg’"t%aé'WMQQHY]%BHQHQLW%V%M&%&W'

Ing estlon inhalation, or cutaneous, subcutaneous, or intraven NOUS bl
ﬁ*ﬁ‘é%& fBRE AR e FEPESHELIR A HER Sl ﬁt%&a&“aﬁ%ﬁ%}ﬁﬁd’s Trthe™'e
peéidegiedivention 15 is administered orally, compounds of the present
inventiorewitbentnithenfiorntofhartabteticapsitedpowdentisgl ytitm cruetiiror
YheRAdmip ﬁF&%Q@RJﬂQ'%J%%A@@ fa@@@%\a{moﬁqm@smm%mn
mventl Itlog %sﬁgrl;llwtal aa Sng)“ ma rlﬂenregg%pereog altrHanr ally
’ﬁ?%é%ﬁ capsu d owder CoNtarn from about b t fé%'{)/C
@@ﬁ@p@@ﬁdaﬁf%ﬁé ﬁ‘rés‘émﬂﬁ\‘)%ﬁf)H‘ea‘ﬁtfﬁb?%%Pékﬂmma&%l‘}?%%cﬁi’tab'e
Yarsreesapound of the present 20 invention. When administered in liquid
form, al'“@%@éé\“ﬁfeﬁ&&ha@s% WiledePRIEBIRIETOr Ak ipRAeRER)aBhous or
% %rnaﬁHCh %SSP elﬁcr%ul;["lgrlle Ino(?’rgle%ﬁﬁ §8|%8Q8Hj§f§ Qrﬁs of thrombosis,

tl’l glyceriaes, |ncIu n me lum chain tr |gycer| €S, soybean oil, or sesargﬂly‘

die m%wwgnmggnaawa@tawe@ T RS TR TR PR bR R RS SIS
compesikoammay firkrengoutairbtigsivietioal Yatirrdaplaticdyarsselaie

‘@Qﬁh&%@hw&%@mmmgahgmm@m asetmiensoghy/col,

propylene, L‘ésem m %t@ﬂsrs%og!a&%h\éms&m'@@@@q‘anshmr@

the pharm ceutical composition contains from abou C% t%
SPERRISURY @Ftﬁ@’%}%rﬁrlrﬁ/%ﬁgﬂaﬁaﬁ%f(@?gﬁy IS AU fo
qovpweundicfithecpreiseiatcikivention. When a therapeutically effective
amounpebcaaprRdnEsetdRrRvEesent inyentient3aviatadnaieisterehbautically
e ‘é‘?&b?é*?alfé“é%@%?&b?u%& HBCUIRRROHSIIREHRRY FRRBROUNdS of the

present invention will be n the form of a yro free arenterall
acceptaNERYIEH R & ?utP(S?lsePﬁénﬁlFenB%rfa org quéﬁ({))arentergﬂ%aoeuma]
aescepstsiive besircenhitishyitainghauBarsyindYo WH@&%n?@fﬁFrstéﬁﬂhtya
agtehiheilite misyvaitinditais kil dadhierait. s/ cprefemedr pbrapnade wlidad present
CAMARASItQN, TOLINILAVARGHS, BHEANSAS Ay DAHIRASSUSIDINCHAN SRPstid:
contain, in addition to compounds of the present invention, an isotonic
vehicle such as Sodium Chloride Injection, Ringer's Injection, Dextrose
Injection, Dextrose and Sodium Chlorj ge Injection, Lactated Ringer's
Injection, or other vehicle as known in the 5 art. The pharmaceutical
composition of the present invention may also contain stabilizers,
preservatives, buffers, antioxidants, or other additives known to those of
skill in the art. The amount of compound(s) of the present invention in
the pharniaceutical composition of the present invention will depend upon
the nature and severity of the 10 condition being treated, and on the
nature of prior treatments the patient has undergone. Ultimately, the
attending physician will decide the amount of compound of the present

invention with which to treat each individual patient. Initially, the attending
nhveician will adminictar low AdAocecec nf comnoiind of the nrecant invvention
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A lipid based oral formulation of this invention has been prepared by
blending 50% PHOSAL.RTM. 53MCT (American Lecithin Company), 5%
Polysorbate 80, 15% LABRASOL.RTM. Caprylocaproyl macrogol1-8
glycerides (Gattefosse Corp.), 15% 30 Propylene Carbonate and 16%
active cPLA2 inhibiting compound(s) of this invention, each percentage
listed being by weight. Pharmaceutically acceptable salts of the
compounds of Formula (1) having an acidic moiety can be formed from
BRielifE 454 'fﬁBW@dﬂ@‘bé&egh%tﬁ@bl@‘é&!@cwfﬂﬁalﬂﬁFﬁ?@'ei’df‘%‘éi}i‘rﬁd]%“
toetahsatts) tseicivesralidaleneet alittiad kdftoty emth ehibmbsalidacikamigie

§9§Uyrmgmataﬁ§émher magaeﬁéyea sline OdanaEs Wity osiam @dlte of
ad %1n é alrrpr;n Su%)rﬁ a?“@&h&?; Q{QQV ?'%ﬁﬁepe e} 'Qt% other anti-

pyrrolidine, a mono-, di- or tr| ower a amlne or exam
@e‘rﬁwff@t?wgﬁma1e%ﬂw a&‘ff%ﬁ?‘b&ﬂmﬁ@ﬂ‘i’{ﬁr %ﬁfﬁ}fyw Be inciuded n the
Buoametieypting pydenprisitioitia prasivoe, disyoergiHipdedigt ot catkytandnef fie
S?&%@?@'W@Qﬁa@ oflio GhiHIIBEREMETHE causddByPIRSESH jvaatipmalprsent
1n9e les prodrugs of the compounds described herein, As used herein,
pro refers to a moiety that releases a compound of the i |nve tion
when é{gﬁwﬁﬂﬁ%ﬁ%ﬂ GRIFARIARLS QL& CTVBBANIGRYCER e B?e%gpeaf
ireodifgingidatrstionahighoepapprade mf ilehaass i foRnten rsuepmRinasly | m
thatdbenarifipationscaitslipaveshtsith enirerguiheampamiatiatioems iuokivs,
ﬁ)&%ﬁ?&?@&.&qw R0 eﬁwgé%eé!@@#{ml@%ﬁ%@mnﬁ,uradaﬁtals

Invention as_describe I‘Lbreln éh GS onta ne or mo He,[coun mciu .
RIJRRRIE ’ﬁbeéﬁéféa%e%“ﬁﬁa Q0 & Ei‘no énu fhyd )ﬂo%orn&aar rmuf“ oup 0 gfe:
thighediniipdiatinn, amhealiesiEen aﬂwﬁﬁr%eaikfa‘fﬁefs 'Mﬁ&l?ﬁﬁﬁﬂaﬂhgaiﬂ]@&t&'ds
cdapyres bleviaitparmdhiesfreefaysitaxyt sachihmssuléhainyd ativcaibaikyh the

%%ﬁ Btf éﬁfﬁnﬁﬁ%\/ﬂya%@a&@f@g B(Qﬂtﬂ@% ip&udsy, Rk ag@mtﬂnr;ut@@:r tmel
acetate, 1or erivatives onol.an e Tunctiona
S beeetie elales atalote adamae

prodrugs }§‘?ﬂs’tﬁﬁge@?ﬁ%ﬂi@%ﬁ?éﬁ&‘%”@gﬂgwﬁﬁ@% g¥ Abapngfically
Restiviry Bysberns Ustol beofizena BeSoB\emousiwheachSekescemepent of
Bigravsrsiblecarsinrsdaion e Rasiammadk ewanBsRacheeAmmericaatient

Rharmaceuical Assqcl C'am%e rp%l%# Egﬂm%oﬁr&sémé%&&?‘%?:PBWQ@BQ%H&

ereaby Incorpora ed y reféerence In their entiret s used n, ?
LEFFROMR PP SEHERIn S5 BRI PR a I PR E‘%&\Pﬁ% %{r%ﬁb”‘\’/\r/ "’??;%’ rae
stfaightemainedios, bresehtsd, Ek@meoalwp@qmﬁa@ Mctuefe saRdfgngMien
25 Sibyk4ES, RERRIeagtive-poridranadiaopromd)aibngy ttfe. tnn byl to that
'SOb“é}’ n’E\Sﬁ(%HQ/IV\}hQHtprhB@rGﬂ é%rﬂmrf&fﬂﬁ”ﬁ}’é tb?FPP'%'fEbQ t@%@.ﬂs‘%@)a%dnts

roups Car; Cont?mn rogn the? t| ezfpe lézt %%’rhlms?ered in
a?féﬂ? @CEVFO'%BW?@S L B A SEDRRRS SR AP ThasTeres
ernbotiatientsralkydrgiouianeassBe substituted with up to four substituent

groups asraersae heshoatos réarhaedbhesei, tieptesamt'loveetialksd’ dsscribed

3%%” e ﬁs@em&@m&w@%hﬂxmewnw&a CATOQ aleRferhob%ed a
herein, rolx g/ ro>f%‘l er: Ve a u S se%glne]:rewg] h'fllt% Jresent
I‘?Qf‘é'é‘@ﬁa ?f@lﬂ’d& HiGe ¥, Biemrs amgieae Asomed harein cyano'

résfeeaticn N2 pharm@%@a"h aremRabifeAl OB RIRe, SPTRRIREP QFS‘L?pp"ese“t

Exeenpie alkpyy groupstineluid eamettoxy, withdiy npribpd>of (eegnvantieosiker

a0 ISP ARLWin RN, SRS therdikies ARROVY AR GApRIRLRIMBOM -

Ito about 20, 1 to about 10, 1 to about 8, 1 to about 6, 1 to about 4, or 1 to

about 3 carbon atoms. 5As used herein, "benzyloxy" refers to an -0-benzyl

group. At various places in the present specification substituents of
compounds of the invention are disclosed in groups or in ranges. It is
specifically intended that the invention include each and every individual
subcombination of the members of such groups and ranges. For example,
the term "01.6 alkyl" is specifically intended to 10individually disclose
methyl, ethyl, propyl, isopropyl, n-butyl, sec-butyl, isobutyl, etc.
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The compounds of the present invention can contain an asymmetric atom
(also referred as a chiral center), and some of the compounds can contain
one or more asymmetric atoms or centers, which can thus give rise to
optical isomers (enantiomers) and diastereomers. The present invention
includes such optical isomers (enantiomers) 15 and diastereomers
(geometric isomers); as well as the racemic and resolved,
enantiomerically pure R and S stereoisomers, as well as other mixtures of
e RTARYS SR LRSS ARPSiaRn AESlEE ARy Alansistn fer i henest.
anticaidsomirsanreoshitiersahiriniarertdery dgestacdakihgr Opedoriises or

kaewrReteathaseiskilesdndhepatihcand inslideshubigisioiliniiedddinistered
%l@%hergﬁmemgoﬁgwfomarﬂ% kingtic resoludian, 406, 2Q éﬁb{é?m‘é%%ne

synthesis. It Is als0 understood that this Invention encompasse

H&é@lﬂf@?@éuSi@SH@’E”&Hﬂ%ﬁ%ﬁﬂ@? thiyRBP KR B E]éOB\BPei‘ﬁwE?&tﬁﬁs or
pemesfoity b atavistredeisarantalpritedirediensivsitsthededskitfedinthe
@‘@r@&iaﬁé‘dsﬁwm it adeinetetingtasipoonlsmst cleorpaiagramigntion in
témdm& wgmamramm%ﬁw Q&‘J&REW%%%H%L melfahyealeTelal VN

e novel compounds of the present mvent can be prepared.in a
\Pﬁﬁ@f&’%ﬁ(fafﬁgt%{) r?B“B?‘Ig'%I‘% |F‘é}§'?ﬂrﬂ%b°t ft 5F6Ganic synthesis. The
compotwidisigfatinn Gfé‘éé}ﬁPHWé Rt e iRANIREsised iR §ipenaceutical
ehpositoaS hereiaatter ke sesitedtds ¢ewdane themiiithcaynib eticisdethioid s
KR & t%@éhﬁ&%{ﬂ HC QUgRNiS CHaMisIBkRNVaRiatiams there@ibAsous,
Vgemated b ose skilled |n the art. 30The compounds of present

Oous avenous
AUSHIRIR¥5n% e convenlen'ﬁ re ared in accordance with the procedures

outllnewm&r?ef%‘%fﬁéﬂ%%abe t%ﬁﬁ“@éﬁﬁﬁfé%ﬂ?%ﬂ%@%@ﬁéﬁ“ﬁﬁwemm
neaiérinlstecorpoynasiiononds ohthieeidensttimentrreddily iptepéredof a tablet,

'eéﬁémg%é\keér Ry iR iRG: SiandarthyaEhaiin reitassand praseddiasal

kc%%W“ 3 Snv"eﬁt%mgea%@ .c%ggda%wam%?uccm% § and gelatn or
I‘OC ures e prepara on O nic mo ecules an unctlona grou

t?ei'r%%l’?r‘i‘étﬁ}?st%ﬁﬁ?} (PRSI RO RLESH BRIELHR) BRRIRE 8 Frohrepguound of
réde peasesCiersifioritendtomefeortiyodmns telnth 1@ Helet 8 Bkeoin rpis di efdhet RigRent

hﬁv@%@%{&d dhatnesse typiedl arprefares @ideesscbondiionas fkeojdim,
?Ctl AR po%r% e EH&W Q&H@‘é"ﬁéﬁlﬁ%ﬁ)f HRALAAR, %ﬂbé%ﬂgﬁplds tweens

pressures, etc,) are given, oth erﬁ]roécgssc ndItIO%S C&%P|S(3 geeslél i or
URAETisieR ) %d&%té’%?dt%}fanﬁ’fa SRR EondHSARS MayVary with the

pawtisetiaroisapeanis eddedvahe Wiaeid, B @u@vﬁd@}mmf@ahceeposmm may
deieniandiaypanscsidiiad daitecsaltiby, rautinecoptintizatiorciridedoirdsn, or

Q?&%%ﬂﬁd 40 tBeALhof Q&eamsreyﬁénssgwll @0999@%/1%?@ @eaatwem
10and order of the s%nt %*e ? ev ried for th

e I %te S&a com fis fiom at?qut 0.5 to

AT PSS OIS e B TATGR Of the compounds of the mvention:

W@p%dé%@efsoﬂégmeﬁf‘%@m%ﬁ?ﬁé%ﬁ%réﬂdaﬁr@&ﬁ‘mj figragpout 1 to

seifablevmathoor kropesénttihesatnEor example, product formation can be

mo”'mf\ﬂ/ﬂéwaslﬂ@ ngﬁmaﬁfém 3B AGIBA I BONBLSIRSONABERN
r 130) 15 mfrare spectrosca

B A R VRIS 5y oo MR 8o, compounds of e
cnmﬁat@geamfwueﬁ egnﬁéw@@feﬁwamfﬁware%%?&@?a RHaBLEY
o&cthﬂmrh.auyer wlepamatogriaphly. parenrejiasatienebieconigio watidaanhianiodvéie

@FQ%%&@%@%Q@@&%&EW e Mariresishanmoak aeupshd ha. neegtared
protection and deprotection, and the selection of 20 appropriate protecting
groups can be readily determined by one skilled in the art. The chemistry
of protecting groups can be found, for,gxample, in Greene, et al.,
Protective Groups in Organic Synthesis, 2d. Ed., Wiley & Sons, 1991,
which is incorporated herein by reference in its entirety. The reactions of
the processes described herein can be carried out in suitable 25 solvents
which can be readily selected by one of skill in the art of organic
synthesis. Suitable solvents can be substantially nonreactive with the
starting materials (reactants), the intermediates, or products at the
temperatures at which the reactions are carried out, i.e., temperatures
which can range from the solvent's freezing temperature to the solvent's

boiling temperature. A given reaction can be carried out in one solvent or
A 20mivtiire of more than one ecaolvvent NDenandina on the narticiilar
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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. 0. Synthesis, 1988,
73-76; Gilchrist, T. L.; Roberts, T. G. J. Chem. Soc. Perkin. Trans 1 1983,
1283-1292 are useful and recognized references of organic synthesis
known to those in the art. Each of the foregoing is incorporated herein by
reference in its entirety. The invention compounds are epared using,.
PhaiREsHERR FEBIARGEE S Rh AR\ 8Yino<desR s |‘Pftﬁé %P%?@dﬂr%“"’”
seyithesisaiT He stattimgtonatepalsdssefdtin presgatimyehtioorn pentends ehitle
dnyentienale AR MadrhRIMEWIREIBRASRI @S IRRIIGH D Yse and

%P]%{‘[”{hté orde lnéec% esk "?e Ilgr%heer rk%&%rgao'?'&ﬁélmhﬁﬁféﬂ'ﬂﬁ&&?%@

Atlire er 0 e s nthetic steps presented may be varied
For the pmﬁr&@%%ﬂtrﬁﬂ@mﬁ‘fﬁé ﬁ)fé’?ﬁw &Y IS HRn p'aa%aaés& figatain
siavtintienpiesamapies, Préparatitridh Compdusidsidithe Krpeeniteohorpef skil
ifqll@wing describes the preparation of representative compounds of this

15 invention in greater detail, The rﬂuorrga@nrraremsﬁ wqh%ﬂarsmgeeut,car

|Ilustrat|ve purposes, a are otrntende toli tthe inventjon ma Xfth
ity e

GorEpRROTROEE F @ﬁﬂtlr‘i“fﬁ@"é{rthlpﬁé’ﬁHﬂ)}‘P@ RiDAURAPERFS
cunnitiriticelngetreatrstersiwhion wnr@efc@lﬁahfg%ﬁ?@ﬂiﬁ&ﬁfﬁ@ﬂ% 'wérﬁndergone
SEsRMR ndhasameg regitisn Massespediboiatatsirepapmoidsiithe present

e e el
AETFIIASE b CoFE B PRI G T BRI PRt S Phew i Pt

IC resonance ata IS re orte

Bsnopasts lpewnm%w(pbrﬁmawﬁﬁémﬂrrohﬁeﬁ%téf%{ﬁ@% et BRRARINE Eiﬁ%,

dengavishihe sedveseltiougtetisisantdafield BtréngthejierameterstiBheoint the

ﬁer?g%g%‘dhé{q';}%?éﬁgﬁﬁgﬁggQrsc%}fr%t@&eﬁﬁ@;%e@bﬁ&ré yaliesdsutical
a. S

?ﬁﬁl@?s‘ao'ﬁﬁ.rasr?gtt JURTSE %‘F &eﬁﬁ%aﬁne%rec?é‘%‘?agﬁg tﬂ%qt’r?:d&%@ffﬁa EOU{

fof PydpabatiohBMDdreahlebout 4MgdR ﬁB%“bF?HB% rﬂ)Bﬁ‘t%ﬁ R

pragasedduy 1hegpsoeeduresi of MetheestAnEnttToren FOElovEgMethod A

TFA, E@@H&ti%%@%‘d@s’ﬂ&%@ﬁﬁ@%e pharmaceutical composition of the

present invention will vary, depending on the severity of the disease being treated and
the condition and potential idiosyncratic response of each individual patient. It is
contemplated that the duration of each application of the compounds of the present
invention will be in the range of 12 to 24 hours of continuous intravenous administration.
Ultimately the attending physician will decide on the appropriate duration of intravenous
therapy using the pharmaceutical composition of the present invention.

A lipid based oral formulation of this invention has been prepared by blending
50% PHOSAL.RTM. 53MCT (American Lecithin Company), 5% Polysorbate 80, 15%
LABRASOL.RTM. Caprylocaproyl macrogol-8 glycerides (Gattefosse Corp.), 15%
Propylene Carbonate and 15% active cPLA2 inhibiting compound(s) of this invention,
each percentage listed being by weight.

Pharmaceutically acceptable salts of the compounds of Formula (I} having an
acidic moiety can be formed from organic and inorganic bases. Suitable salts with
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N1213rR3 R4 Or Xat C1302(C112)"sX1R1 Et3N or pyr CH2CI2 / ?
X2-1,-1130,0 f Or CIS02(CH2)"2X,Iti sat. NaHCO, CH2CI2 [\xX2-K2

bases are, for example, metal salts, such as alkali metal or alkaline earth metal salts, for
example sodium, potassium, or magnesium salis; or salts with ammonia or an organic
amine, such as morpholine, thiomorpholine, piperidine, pyrrolidine, a mono-, di- or tri-
lower alkylamine, for example ethyl-tert-butyl-, diethyl-, diisopropyl-, triethyl-, tributyl- or
dimethylpropylamine, or a mono-, di-, or trinydroxy lower alkylamine, for example mono-,
di- or triethanclamine.

The present invention also includes prodrugs of the compounds described
herein. As used herein, “prodrug” refers to a moiety that releases a compound of the
invention when administered fo a mammalian subject. Prodrugs can be prepared by
modifying functional groups present in the compounds in such a way that the
modifications are cleaved, either in routine manipulation or in vivo, to the parent
compounds. Examples of prodrugs include compounds of the invention as described
herein that contain one or more molecular moieties appended to a hydroxyl, amino,
sulfhydryl, or carboxyl group of the compound, and that when administered to a
mammalian subject, cleaves in vivo to form the free hydroxyl, amino, sulthydryl, or
carboxyl group, respectively. Examples of prodrugs include, but are not limited to,
acetate, formate and benzoate derivatives of alcohol and amine functional groups in the
compounds of the invention. Preparation and use of prodrugs is discussed in T. Higuchi
and V. Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A.C.S. Symposium
Series, and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American
Pharmaceutical Association and Pergamon Press, 1987, both of which are hereby
incorporated by reference in their entirety.

As used herein, the term “alkyl” is meant to refer to a saturated hydrocarbon
group which is straight-chained or branched. Example alkyl groups include methyl (Me),
ethyl (Et), propyl (e.g., n-propy! and isopropyl), butyl (e.g., n-butyl, isobutyl, s-butyl, t-
butyl), pentyl (e.g., n-pentyl, isopentyl, neopentyl) and the like. Alkyl groups can contain
from 1 to about 20, 1 to about 10, 1 to about 8, 1 to about 8, 1 to about 4, or 1 to about 3
carbon atoms. In some embodiments, alkyl groups can be substituted with up to four
substituent groups, as described below. As used herein, the term “lower alkyl" is
intended to mean alkyl groups having 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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/Us 0 0 ,X1R1 H 1\ 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 5corresponding acetals in the
presence of a Lewis or Bronsted acid, such as boron triflouride etherate
or trifluoroacetic acid. The indole nitrogen may then be alkylated by
treatment with a strong base such as sodium bis(trimethylsilyfi amide,
n-BuLi, sodium hydride or potassium hydride in a solvent such as DMF,
DMS0/6r TEiF Rkt alkayexpissuie & tHealphropHatd sakylleaidey Theups
n&smdt:im@mmd ughean hepteated. withdp sgraandeiratromidasiskgaione like.
giderad assainlbm %WH&LP&@‘%%%BGP{ §4d6 IBRHECH to anout 6,
dlbromlnatlon fthe}%g th group The dibromide can then either be
P RPNt i e ﬁgf c,f%?one water or poured into DMSO and
stirredABéPIdRIRB: L Potedl Falss éherateierrdigieRyde which is then
subjecteddintiiepnite aldio reesciiorpatificaitso metianatand amprondsnf the

e %éeékeaﬁo;féae,ﬁe@%m iny! r%@s'ntwr@egj@éﬁaéu}qﬁ@%&ﬁ%@ the
amlnt(le upon dreatn]qent gvgvezmc cm«ar V@ﬁ ama!]gnartrlwoln ? {'ﬂlxtuer(r-:‘n ger;rlalfsu &d
olite (i—rkﬂ refia%. Phis ARine can then raated with the requisité
§£ﬂf®§y?'(‘ﬂ1lfﬁ“@ésun(§€i: SiRte %&ffﬁn&aaﬂ?@'&u@ Shafifigally intended to
ridarhematiycick| ok thaneropyinisnyamt soltgnsevitthasatigitioncof a
hi”derﬁfFﬂeQ!&}ﬁmgrﬁ@ﬁﬁh’éﬁa‘?@séﬁh%memégﬁ%!ﬁi&rﬁ?aﬁl b asremrlishesso

ré}dr%% gi‘%ﬁ) naten eé" h S QN JRYALOA éﬂn\ggtgarna&gﬁ%?\ ”o‘x?etho%”'%ore

fature or at elevate em erature ternatively it

om tem
AR BE ¢ eAEd wﬁiawnmﬁw 4B %%HMWB%H@?W%[%@%HP%&%
asdHHstdreDMFs affble pasitewgpévationrisi¢s 61 00Ty iMegisdenaSameks)

Methadsterdsmehowiaheve indiribndaR, adnalide tsephaceditn andessalived,
Vgﬁgnéo%%f%gggm 25:’; ﬁ@@% QLExam pJ@ M)aémmmmg%ﬁs Hhg J

exam Ie lig an égr examg) hs), and a suitable deg assg
WOW%%W@WW‘&H‘ BFSRRIR }feosraﬁ BRBRatdH RFSBE TIse" B
oiained i thien freatdd sghegrtheiepediasr frowmieroareyeiiedcipihe art, and
%aa&lﬁrduwafi(u@tyiahdsdthe petectetéestes) protatet, Winieticisdwanion, and

LIRHESE 1R IQEQWU%rg@SdacQQ @@ﬂb@ugfpencompaés%§9ﬂ6‘6§§iﬁte
Method C a ove, a formf\ereggalquré ou§d IS Jreated ith

ARSI R SR Qbraine

N ? orm
asuitable’re ucing agen
NaBFoRe)Fedures known to those skilled in the art, and include, but are not limited

}!\ S%W ard

to, column chromatography, thin-layer chromatography, and high-performance liquid
chromatography.

The novel compounds of the present invention can be prepared in a variety of
ways known to one skilled in the art of organic synthesis. The compounds of the present
invention can be synthesized using the methods as hereinafter described below,
together with synthetic methods known in the art of synthetic organic chemistry 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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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 Method D

As shown in Method D above, an appropriately substituted halo amine is
reacted with trifluoroacetic anhydride to yield an intermediate that could be
treated with a Pd(ll) catalyst in the presence of a base such as
triethylamine, Cut and a suitable alkyne, under heat to yield the desired
FilB16 i IE e PB BRHE RObRSerPade: HIf PRSIy
argdyicchideiddes uphl dsrehurtyl diphwpnirbssighohlions e dratiassisucivaas be

i@a'M%;&Ber&wt%ﬁ%@mﬁ@aéﬁtﬁmém&wm QuYAENORERKs in the
d;? V\{F d ybe ap fthg gt%dwpa?hwgepdltl ?caf ? ?§a Swtg&‘;éc%es%%'#d’lhmg (i.e.,

ole n| rogen |ch can be a ted usi ase such as

E%%‘iiﬁﬂ %B%ﬁ%.‘f@% n"‘f@ﬁ%%’?@ea@éfﬁnﬂfnf@aﬁﬁﬂ S KANGRISTRESYaE LA
tivem bethrardproeebvieotititionti oanoflsoskrtalos redessinghagédse statera®ptimum

Péér@lﬂﬁ (;Bh&tﬁﬁ&umggg ARy alsoheldsisorveriad ter ahalidassingufaich
Sxample %?a%f‘hﬁnéie%% ﬁmn%n\é’h&ﬁ&?%thﬁ@ 'be displased v gmat.on

nuc eop ile such as a o henol. The resultlng thioether can
BearEEDy A%EENP ORI TG QGRANS MBINERIRS Bk ERe%RE FAia v
Fhe oalu mgeswm@aﬁmea@ém@sém@ﬂ hﬁdah@dd@nm OFRIRGU e timizing
VGRS oRH I BAboGaE artdmvElliiesulting alcohol can be converted
to a hajige afoée&%\é'a&sséﬁgeﬁxmecaﬁm metians %uﬁaewgcmomﬁs@@me

an organic base, which c gthen be d s Cg %ym lum az de |n DMF
er

TR Y dik e e AR HETER educ 18 adtion of }1 red by
mn@@mm@nam@v@twﬂmwl%aﬁmeﬁﬁ f?éogm%ﬁﬁpﬁ%@w%ée&on&%f g
swifealsphladste pndpseithastbiphasic SchiviteiviBauntaaws sosuditiostsy (eg by
@ﬁ%@&g@%%ﬂ&g@g@ﬁ%%ﬁ%@eqm%r SOV SGQREILIONS: thin layer
consisting of dichloromethane and an organic base such as Hunigs base.
'ﬁqg’?@?ﬁﬁ"? Yester intermediate is hydrolyzed using a base, such as
NaOH, PREARHIN 30 FOTPaHeS ZoraliRelin BINGEHRE ARdldanigiastioniebrasipys

seigesl wadepsandrtetrabsd iofupariccie strolveeldtgethod R hiboyestgction of
%BB?E&&E@HP&&% '@r&ﬁi@@Eﬁ@@r&é&ﬂyaélswaﬁmédﬁomoae&mm(usm far The
e Q'uﬁo'a|§e Rl Qrd %t?y%ﬁﬂy%%m@%r%@ N-alkyberighe

nyI chloride usin W()Jc is mcor orated herein
S@f%ﬁ%ﬁ’ @ﬁ%ﬁﬁﬁ”&ﬁ?&ﬁtl@‘l;gr BT sOBRIe & HAGrGanTe RS
Fimadieréhes M-gdleyttiegyer is hydrolyzed to the desired product using a

‘base, stgh Rs AR, BBpacdiabRsoiventaysten sucardsdTodFrandae

alcfﬁen 5 w%zTh% ollawing; campaLids W%@IQPW%'@@%QF%%MB&S
P e Gl I eetﬁ‘% SRR (SEnanyt

mmmtls)mf@qq;atpa@dg@@@ﬁ@ﬂib&%@gp@@@géwmch the reactions are carrled out,

i.e., temperatures which can range from the solvent's freezing temperature to the
solvent's boiling temperature. A given reaction can be carried out in one solvent or a
mixture of more than one solvent. Depending on the particular reaction 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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Step 1: To 4-hydroxy-benzoic acid methyl ester (1.0 eq) in DMF (0.83 M)
was added K2CO3 (2.0 eq) followed by 2-bromo-1,1-diethoxy-ethane and

- the reaction mixture was stirred at 110 C for 2 days. TLC showed a new

spot. The reaction mixture was diluted with ethyl acetate, washed with 1N
NaOH, water, and brine, dried over sodium sulfate, 5and solvent was
removed to afford desired product in 84% yield. This material was used in
the next step without further purification. Step 2: To the above product (1,0
&5t B-enRaeeosnieffyl ikGere o Raifih CrECI28S 128 RR2ErieRed!
tietiydsgained (3ferepefodiovwghib s riflesisdacstictagidse3if e hrAfEich Of the
'ﬂ%@gré‘é'fé%&}é@r’é’t&tﬂ@érﬁ%@éﬁ@r@?ﬁ@'s‘é‘t{érgmt\t@x}er and trifluroacetic acid

(2.0 eq) were r%onecc to(t@redreactrgen mééture which \ﬁ/,as istrrred at r% ;
temperature For tw @g dilbited wath %Iﬁowgg oG W fhrlﬁluﬁfa ?—Ym ©
foarsrsidisd fvf H%aaﬁa ‘H?%’dcér)‘éth%&rﬁﬁ? stiriite MAtRdpieiPS AL PALSRE
wathp@HAC? hadnhexanesakionde it G kikylateetindole krd2%onyedthily
15.0isp 3: To the indole from above (1.0 eq) in DMF (0.36 M) at 25 C was
added.Nahl % d| rsion.in brown_s ut

stwred% Gto Qz ée t? %rgi%haﬁar?d t Sh ntﬁ’e JISr\{gny methane W%Eea o 4 and
erererf) e RETRefiBRPh Bfﬁ??@%g‘%trﬁ%a%\?érfﬁfg‘ﬁﬁ BHAofeff aatrwewgahe
Veitinatierier, tokl ategbavithsethiyk dvetdie. washed with water and brine,
20dried over sodium sulfate and purified by column chromatography to
yield 72% of the desired product. gten 4: To the N-alkylated indole from
above (1.0 eq) in CCl4 (0.2 M) was acﬁjed N- bromosuccinimide (2.0 eq) -
and a catalytic amoﬁrﬁpéf%cgﬁffﬁoﬂ’@?&?ﬁf 5SS was 25 heated to
reflux foraFnleabledeeciBee ttoreprraivg thk 'SBIRS SR R aasheRPIh SCNp
Thedilérate yeasccanpentaidditoiad easmpwichandrdiast inueasiie. fi@ses,

fgmwamrﬁéﬁtté@ctam%%g%em ARZRPRAnt Canuas: AR ed frllowad

%?I ter, and the reactlo nlg;]‘l)g V\éar_aS st rrgqluqvlernlght e%%ﬁoorﬁ or modified
t %éljgﬁ.?l%] Zgn%vﬁ{ ere as 68 Wlﬂﬁl ace?one rate was

donistheraradally ﬁ‘?é§iﬂ@ré?%"%vhlch was added 30water, This mixture was
extractpdawvitheetry| dateiatespusshesd thatimbsave;duad e g owmér, soditamhigh

sulfateoHRIGagrarhls, ryifigalion Lithe iesiduaiaRvBLMesRsEE U HT',
%‘P%e‘:%ér&t?a?%’r%iﬁ'a% M are reported. Nuclear magnetic resonance data is reported
as & in parts per million (ppm) downfield from the standard, tetramethylsilane; along with
the solvent, nucleus, and field strength parameters. The spin-spin homonuclear coupling
constants are reported as J values in hertz; and the multiplicities are reported as a: s,
singlet; d, doublet; t, triplet; g, quartet; quintet; or br, broadened.

General Synthetic Scheme(s) for Preparation of Compounds

Compounds of the invention can be prepared by the procedures of Methods A-E, shown

below:
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Step 5: To the above aldehyde (1.0 equiv) in CH3NO2 (0.2 M) was added
ammonium acetate (4 equiv) and the resulting mixture was heated to
reflux for 4 h. The reaction mixture was then diluted with EtOAc and
washed with brine, The aqueous phase was 5 extracted with EtOAc. The
combined organic extracts were washed with brine, dried over sodium
sulfate, and concentrated until an orange crystalline solid precipitated. The
mixture was refrigerated overnight and the nitroolefin (76% yield) was
:coIIe&@’ﬂ‘HWiltration. Evaporation of the solution phase and purification of
the residue by column chromatography (gradient elution 100% toluene -)
1% EtOAc-toluene) afforded an 10additional amount of the nitroolefin

 (23% yield). Step 6i£ingglust (20 equiv strspended in 5% aqueous
HCI s (8 M ZH/S% HC1). TM; was aggdesHgC12 (0.28
éqﬁlvmﬁxtur was shaké min, the aquedi&s phase was
decanted and repla éQWlth fresh 5% HCI, and again the 15 mixture was
shaken for 5 m|n and the agueous phase was removed. The zind-mercury
amalgam thus g a;\ed was then added to a mixture of the nitroolefin
(2.0 equiv) and H’@l (80 equiv) in THE (0.04 M nitroolefin/THF). The
mixture was manprtalned at a gentle reflux for 1 h. The formation of product
was followed by TLC analysis. The mixture was cooled to room
temperature and the solids were removed by filtration 20 through Celite.
. Conc. NH40H was;added to the solution phase and the mixtiste was -
concentrat the rotary exapoaiprekiae residu W i &olved[{inAc
onc. NH4OH Wh ted
CH2C dhd the organic phaa@wasrwashed with brlnqQ dried over sodlum
sulfate, and concentrated. Purificet®iy column chromatography
afforded the desired product (65% yield). 25 Step 7: Sodium sulfite (4.2 g)
was added to a stirred mixture of 1-benzyloxy-2- bromomethyl-benzene
(8.9 g), tetrabutyiammonium iodide (59 mg) and water (150 ml). The
mixture was warmed to reflux for overnight. As the mixture cooled to O C,
it was acidified bx 6N HC1. Extraction by ethyl acetate, (100m1 x 6) was

performed 30 rerfijiiedirthe aqueous fayes). Ahe combirdgLrm™
orgagﬁwme drigdcover riedcover MgSOd.¢ r Nwac'sﬂc)rfncentrated'crr
Vabla, &P oduct was friturated by ethy )er to give (& Benzyloxy
-phenyl)- “methanesulfonic acid (678 mg, 8%). 111 NMR (400 MHz, DMSO0-
D6): 53.82 (s, 2 H) 5.09 (&£ 711886 (t, J=7.45 Hz, 1 H) 6.96 (d, J=8.08
Hz, 1 H) 7.14 (t, J=7.83cHz, 1 H) 7.32 (d, J=7.33 Hz, 1 H) 7.38 (t, J=7.33
Hz, 2 H) 7.46 (d, J=9.09 Hz, 1 H) 7.52 (d. J=7.07 Hz, 2 H). Step 8:
Tetrahydrofuran (10 ml), (2-Senzyloxy-phenyl)-methanesulfonic acid (138
mg), 5 and NN- dgmgthylformamlde (2 drops) was cooled to -78C and

oxalyi chlori 1% ‘mg) was added slowly. The reaction mixture was
stirreq r3h from X BRC. The reaction mixture was clarified by
fikrBdion,. fitrate wa wwashed with iced-Water and heptane, and dried

to give (2-benzyloxy-phenyl)-methanesulfonyl chloride (114 mg, 77%). 1H

NMR (%OO?MW% at():o[v)eqlnslkllegw c(i) Q (31 ;%!i) ﬁd%% (‘ﬁagdé)aliy%’eggt @an?pégition

(m, 7 10/

sﬁé@gﬁfeﬁﬁ‘emgm B 408 RASHL R 18 - Shy RIS - il B PR IRG oR R 11
yHletkepyibiapzamtel{ 0 tee uiesSiep &) andviatoNBIGES eoid.4sNFigs boron
CH2C12 -(0.07 M)
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was added (2-benzyloxy-phenyl)-methanesulfonyi chloride (1.0 equiv,
step 8). After 16 15 h the mixture was poured into saturated sodium
bicarbonate and extracted with CH2C12. The combined organic phase
was washed with brine, dried over sodium sulfate and purified by column
chromatography to afford 77% of the desired product. Step 10. The
resulting ester was hydrolyzed by stirring with 1IN NaOH (5 equiv) in THF
20 (0.07 M) and enough MeOH to produce a clear solution. The reaction
Wiasinesiicrets oy TlCreecsio agid OFe g1 dapreayidep frarbieE o Py
wharting materiskodhendradeastiodiwvasisoimplateiiheamiyreBnidssodium
RAnGeralads diltedaithit 2 andiasidified ignpHotrdd i sing i Nbidvéd e

ueous phase was exiragt Ac and.the organic
% QHEG WithDAR RIS ah:((:frcL s‘%l_l)élum 08 1f5E8™ad P cd&ncen Ea ed%t%aaia with

eRB AN DB mIDTER YRSRIE O R TH O HRYES ePREMPEbegeyperoxide
@k Qibizmhiip2 @2ne G2046thy(2yid)3 Th8 (66 Sdn2héeh kil R -sthi28

\(ﬂh St} 4B ksl A3 vhdD c(ﬂboihrb@ OB A‘AB Qifeddpm&Bhds.,

PSS AR e s 1 SibdeR Y Bt bl
WPV‘&@\M‘%%H‘W%@%@ﬁﬂ?fH?o‘/'MerﬁﬁP@W}”Wb@mé'l’fﬁ(l*%%e3“’b

fexataple 2he amine upon treatment with zinc mercury amalgam in a mixture of THF

ﬂm@2 c%ﬁcCMQrOJtlrédt&h&ﬂhél @ty =4 @ (B wdsexy hanzie sutiosydamiag)

J nd ie h e c
St e e%,%%@ubf*gamﬁﬁzs%%mz%ae@ g
Qmedﬁ'ﬁﬁéwﬁnﬁém)eﬂqd '3 Qﬂagm%%w‘zaf&%m%t 5 NE B%és‘s
tarl 0@magcOTishatonks ted de doTHHIR N W iV Qim0 Yy e (n (1B and
wasaddgds The sabdimadpasasiyiediodisens tempesataranasiveh? i inay

tm) ove and filtere C a
SLSEEa s  enRo o

Iﬂ?&%@%?&?&/{@ngﬁﬂ%@hanesuIfonylamlno) -ethyl1-1H-indol1-3-y1}-
ethoxy)-be nzoic acid methyl ester (74 mg, 76%), an off-white solid.
10Step 2: The ester intermediate was hydrolyzed according to Step 10
Example 1 to afford the title acid in 85% yield. 1H NMR (400 MHz, CDC's)
6 2.87-3.01 (m, 21-0 3.00 - 3.11 (m, 2 H) 3.18 (t, J=6.57 Hz, 2 H) 4.17 (s,
2H)4.19-4.30 (m, 2 H) 4.52 (t, J=5.81 Hz, 1 H) 6.52 (d, J=8.84 Hz, 1 El)
6.75-6.90 (m, 6 H) 6.99 (dd, J=7.45, 1,64 Hz, 1 H) 7.01 - 7.13 (m, 4 H)
7.13-7.22 (m, 1 H) 7.27 -7.37 (m, 6 H) 7.53 (d, J=2.02 Hz, 1 H) 157.91
-8.04 (m, 2 H); HRMS calc for [C391-135CIN205.S + HI 695.1977 found
695.1984, Example 3 4-{245-chloro-2-(2-([(2,6-d
ibromobenzyl)sulfonyllamino}ethyl)-1-(diphenylmethyl)-1
indol1-3-yllethoxy}benzoic acid 20 Step 1. To a solution of
2,6-dibromotoluene (5.38 g, 21.53 mmol) in benzene (1.54 M) was added
N-bromosuccinimide (4.21 g, 23.68 mmol) and benzoyi peroxide (0.52 g,
2.15 mmol). The mixture was then heated to reflux overnight. The mixture
was cooled to rt. diluted with H20 and extracted with EtOAc. The combined
organic phase was
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25 washed with brine, dried over MgSO4 and concentrated to afford 7.65
g of the benzyl bromide, a brown solid. 1H NMR (400 MHz, CDCI3) 64.83
(s, 2H),7.01(t, J=8.0Hz, 1 H), 7.55 (d, J=8.1 Hz, 2 H). Step 2. To a
solution of the 2,6-dibromobenzyl bromide (1.0 equiv, Step 1) in DMF
(1.30 30 M) was added potassium thioacetate (1.2 equiv.) and the mixture
was allowed to stir at it for 3-4 h. The reaction was monitored by LC/MS
for disappearance of starting material. The mixture was diluted with H20
anh’&ﬂé’%#r?agtue“ With EtoAc. The combined organic phase was washed with
brine, dried over NigSO4 and concentrated to afford 6.70 g (89%) of the
benzytthloacetate as a brown oil. Step 3. §gda,solution of the thioacetate
equiv, 6.709, 20.7 mmol) in AcOH (0. 5 and H20 (0.91M) was
% then bubbled through the

then coricentrated, dileted with ether, washed With H2Q and Jaxiné Npigd™
ith-Mgg04 andi¢dd tré%%%b@ﬁorch 74% o%aﬁe@eiiréﬁg-“*

2,6 thé{nyI-m anesulfonyl chlonde; y 6wn solid. #H NMR (400

MHz 6 5.55 (s, 2 r}q}‘?go?*?ﬁﬂ(‘%, J:8.05\1©H), 7.67 (d, J=8.1 Hz,
2 H) ur
4.4-(242-(2-Amino-ethyl)-1-benzhydry1-5-chtefo-1H-indol-3-ylyethoxy)-be
nzoic acid methyl ester (Example 1, Step 6, 126 mg, 0,23 mmol) was

rea nH with 2,6- dibrornophenyl-methanesulfonyl chloride (Step 3) -
accoreiyg to the procedure in Example 151, Step 9 to afford 203 mg of the

desir ulfonamide as a white solid in quantitative yield. Step 5. Using

ure inExamiIe 1, Step 10, the sulfonamide ester (175 mg,

%206 mmol) wa§ hydrolyzed to afford the 146 mg (85%) of the title

: itei20-$0%d. 1H MIR (400 MHz, CDC13) 6 2.87 - 3.03 (m, 2
H), 3906N 3.14 (in, 2 HY, 3.22 (t, J=6.9 Hz, 2 H), 4.23 (t, j=6.4 Hz, 2 H),
4.532, 1 H), 4.72 (s, 2 H), 6.51 (d, J=8.8 Hz, 1 H), 6.82 (dd,
3:9. HZ, 1 H), 6.87 (d, J=8.8 Hz, 2 H), 6.92 (s, 1, H), 6.97 (t, J=8.0
Hz, 1 H), 7.05-7.12 (m, J=6.2, 2.9 Hz, 4 H), 7.29 - 7.34 (m, 6 H), 7.49 (d,

J=8.1 F'}e%’ ﬁ%oH 24 (5259 412 LY 8 9L 15 BeBE\Zuith Blbofobic acid, a

Exam .

daseffoperaryai-5-erlatbm 9uhe ) LA AR Rm ARl RRTIRe
rRiFiayeting- b neddase-yddgethexydchemz it axrNBBSRIEFL. Meilsotatroncs @
et msephenyibenzaie aciddsHedtad ey thumed)yvithioayhicrowave

Crhlocrticge ggﬁ’r\él)yrv]vge%ﬁﬁ?gglgg tP%'r:o{g&éz} %@%é@m’&ﬂé@%ﬁz&% th@@?@qr%zed

r&tnIX for ture was then cooled to room temperature and
dphess tralordtrfree acid product.
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residue was then taken up in THE (30 mL) and added slowly over 20 min
to a slurry of NaBH4 in THF (30 mL) which pre-cooled to 0 C. The mixture
was stirred at rt for 2 h and then quenched by addition of H20 followed by
4M HCI. The mixture was extracted with EtOAc. The combined organic
phase was washed with sat. NaHCO3 and brine, dried over MgSO4 and
concentrated to afford 2.52 g (90%) of the benzyl aicohol, an orange

5sol R (400 MHz, CDC's) 6 2.55 (s, 3 H), 4.70 (s, 2 H), 7.35 (t,
J=7. &gﬁ"iﬂ F %“t"éﬁﬁm(“d"“ﬁ“‘?"% Hz, 1 H), 7.70 (d, J=8.3 Hz, 1 H). Step 2.
To a solution of the benzyl alcohol (2.52 g, 15.07 mmol) in CH2C12

(0.12¢H,@noled to -78 C and under argon w ggﬂ wly added BBr3, 1.0M in
CH2 23 mL, 22.6 10 mmol), The mixtureswas stirred at room

tempe

e overnight and then diluted with (150mL) The layers

2.97 g (86%Y).0f 2-methy1-6- 1y Naom/THF
MMBR(400 MHz, l@ 6248381,
J=78 Hz. 1 H), {45 (=3 Hz, T H), 7.75 (d,
15 Step 3 2- Methyl -6- nltrobenz LD ide (StepUQRzl 50,
6, 5 m cording to the
procedure in Example 3, Step 2, to afford 1. of the benzyl
thloacetate, a brown oil. 20Step 4. Following the procedure in Example 3,
, the benzyl thioacetate (1.44 g, 6.39 mmol) was oxidized to afford
%) of (2-methyl-6- nitrophenyhmethanesulfonyl chloride, a

id. 1H NMR (400 MHz, CDCI3) 52,62 -2.65 (m, 3 H), 5.68 (s, 2

H) Broad, 7,54 (t, Jz?.! Hz, 1 H), 7.58 - 7.60 (m, 1 H), 7.91 (d, J=7.8 Hz, 1

H Step 5. U%&ﬁg the]procedure in Example 1, Step 9,
inBtethyl)F1-berizhydry1-
5-chloro-1H-idol-3-y11™Roxy)-benzoic acid methyl ester (Example 1,
Step @m 0.47 mmol) was reacted with the sulfonyl chloride from
Step afford 318 mg of the sulfonamide, a yellow solid in 90% yield. 30
Step 6. The sulfonamide ester (101 mg, 0.13 mmol) was hydrolyzed
accordlng to Example 1, Step 10 to afford the 87 mg (91%) of the title
product® £ 0" Bl OB NFRAE (201 ST IE 3B RoUBi (5, B 2B an
29D 244)$BI08 i Betestary. 2id)e SURAL(E, relivbirty Higer?, ke BI4BHIEAS, .
Fize 2eEbtich 38 &iod=l. B HE hthdokh Ygrrﬁﬁargtd?g @r@ax(doelﬁga%y%‘ &8

@@gd@&iw?ﬂg;é %193% ()-;c 08 typr u C hety i
Z?laf%? he]%%&?' é? 9%41345 RN '&ﬁ '%‘*’ifl) Vi’@ﬂ(%d iy Dsss

f”?d{s‘%z 1 H), 7.99 (d, J=8.8 Hz, 2 H); 5 Example 5
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4-(2-(5-chloro-1-(diphenylmethyl)-2-(2-(1[2-(trifluoromethybbenzylisulfonyll
amino)ethyl]- 1H-indol-3-y1}ethoxy)benzoic acid Step 1: A mixture of
21(trifluoromethyDbenzyl bromide (25 g, 0.14 mol) sodium sulfite 10 (19.1
g, 0.15 mol), tetrabutylammonium iodide (0.224 g, 0.6 mmol) and H20
(930 mL) was heated to reflux for 2 d. The mixture was cooled to room
temperature and the aqueous phase was decanted from the oily residue
arhgge oncentrated on the rotovap to dryness to afford the desired sodium
sa f%o .2 g, 60%), as a white solid, which was used without further

RYY, on. IEASta@R;% orom%‘enyl) Aesulfomoracid
sodiu t (22.2 g, 84 as suspended i OH (950 mLvand
copled, to -20 C. At that temp with continued ceg#irg HCI (g) was bubbled

through the mixture for 5 min. The resulting ngte suspension was stirred
at room temperature fors. h, then cooled in alyite-bath. The 20 resulting

suspen ioreaRas filteré sthegellected soli Taapair-qsgysovernight
tordfford (2-tdfRisHSne enyl)metfiafesulf cld (20.3 g-2100%), a

Wwhite solid, whitfwas wsed without futther purification Step 3: T8 a
suspension of (2-triflubfomethylphenyl)methariesulfOnic acid (20.3 g, 84
25 mmol) in THF (1.9 L) and DMF (5.0 mL) at -20 C was added oxalyl
chloride (44.7 m1_, 0.5 molt slowly dropwise over ihr. The bath
téthperature was maintainetbelow 0 C for 4 h, at which poi

was el to ? vglyme -
. PhyP(CH,);PPh el
ac N-Fhis soluﬁﬁg\%\ra’s wa

ver magnesiurrrf sulfatey te
bfown oil. 30 This oil was taRen up in 500mL of pet ether (38850) and
heated with a heat gun until the oil went into solution. The solution was
then placeccl\ igzto a dry-ice acetone ba&\hRgo cool resulting in forgation of a
white.esystatline material. Thigmaterjghwas collected via filtrgtign and
drieg toafford 19y, QS;/%) of (2-triffuororet \ i[ilemgﬁﬁthanes OV o
chloride as a/m —1SOTIdP. Step 4: As outliner-in Step 9, Example
4-(242-(2-a gi?d thyl)-1-benzhydry1-5-5 S/
chloro-1H-indol-3-yljethoxy}benzoatex&tep 9, Example 1, 0,15, 0.28
mmol) was reacted with 2-(trifluoromethylphenyhmethanesulfonyl chloride
(0.145 g, 0.50 mmol) to afford 0.220 g of the SU@QQQMLQ& a white foam, in
75% vyield. 1%5/NMR (400 MHz, @DCB) 52.73 -@é&yém, 2 H), 2.96 - 3.09

(in, 2H), 3.16 (t, J26.6 HZPRHY, 3.88/(s, 3 H), 45184t 3=6.6 Hz, 2 H), 4,23
29=8.8 Hz, 1 H), 106.77 -6.84 (m,

(t, J26.4 Hz, 1 Hy4.3% (s "7 H), 6.5¢(d

3 H), 6.86 (s, 6.98 - 7.12 (M7 AyH), 7.27 -7.35.4in,,8.K), 7.36 - 7.47
(m, 2 H), 7.53(@3=1.5 Hz, 1 H), | {*‘3@ - 7.69 (M, ;2 ¥4%7.95 (d, J=8.8 Hz, 2
H). ' Step 5: Using the procedure in Step 10 Example C1 the sulfonamide
ester (137 meg, 0.18 mmol) was hydrolyzed to affésgaz%G mg (64%) of

the title product’ a white powder.d#25SNMR (400 MKZ, DMSO-d6) 5 3.04
(s, 4 H), 318 ft, J=6.8 Pz, 2 H), 223 (t, J=59 Hz, 2 ), 4,458, 2 H), 6.48
(d, J=8 L BBI(dH9=9.0, 2.1 Hz, ¥4y df JZ9.1HE h),

7.03-7.18 (M5 H), 7.29 - 7.42 (m, 6 H), 7.48 - 7.62 {m, 3 H), 7.66 (d,

izj)oHl_%’\ﬁéyvg% {g&%&%’d‘][)ng%vg,zénlag fo%f%?e@ Slﬂ)zsﬁﬁﬁedH %alg min%%ﬁga@ed
with trifluoroacetic anhydride to vield an intermediate that could be treated with a Pd(ll)

| g
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for C40H34CIF2N205S + H+, 747.19018; found (ESI-FTMS, [M1-1-11+),
747.1886; HPLC 20purity H20/CH3CN: 96.2%, H20/MeOH: 95.4%.
Example 6 4-(2-(5-chloro-1-(diphenylmethyl)-242-({[2-fluoro-6-
(trifluoromethyl)benzyllsulfonyllamino)ethyl]-1H-Indol-3-y1}ethoxy)benzoic
acid 25 Step 1: Using the procedure described in Example 5, Step 1,
2-fluoro-6- (trifluoromethylphenyl)benzyl bromide (15 g, 61 mmol) afforded
2-fluoro-6- (trlfluoromethylphenyl)methanesulfonlc acid sodium salt (15 g,
SLYEY! o iftaressre1a-INMEE @00 RAHECHNTSH S SHbANg7(Suikeplg, alkyns,
ﬂn% -He66{Iyield Hy. BRGe I Qold Siitgrtledigro CHuUPENtrg etiobd in iEXasgles,
?? énér fu% 261 1{5%&6@@@%&@bsﬁwmﬂ%h\awwiﬂm&mlurﬁasalmafé
3 e %d&d el ot ol e RN SN D0 SHAALY oy

3 a pale orange ol th Was used without further purlflcatlon
memmwmmmfe@m@sasﬁ axqlotecesiery e I96ple HGERN STYILER e
3uystag ikiegectadhiedadesaribet refarpheBiSiepBinggerordile and a
Rifuaromaihyehemet Rethapeswlanicsarid 615 @it renaingfigedeidl

%sogo%glflxe eTQ\rOdUC %1&9?“\%/ SaBHéélqg Dy [Rwstem Q%Qﬁﬂé%gﬁf@%ﬁéﬁﬂe

oM Rexanes o a oro-6-(triflugromethylPhen nes Ifonyl
Sfforfe @ B'gSEI%) “INMR (400" efﬁ%fyﬁf%% gvic [gysuen’se
ThiBBanblL {im; TeBUling . 5®68 ¢an, PeHpxidipstdly £ )@'@Mtﬁﬁé&i“ﬁ@e@@f‘s
ﬁ%ﬁdm@%)gon@@ﬁb)?ﬂP%{’WO(E@WQﬂﬁt@)ﬁD%nbeaﬂIbydiap]:efected via the action
%I%] !’aolr Oug'(li_é Is%gpcje XQS%W%W&%I@ (ﬁ@ Pe@ul "%I:laag HelcOmfded to

Was reacte with 2-fluoro-6-(trifluoro enyffmethanesul 1
HBHES GG (o RIS S F DAl g R o ﬁawea‘“ﬁﬁ%?%e

folaioh, qan%% brettispiader R Y00 RF42 'E%'Tsjfhz Epsuling il 2319903 5.
?eeé?c@@ WRdd), B2 dctlor) o6 Biian2 phosHidBe(snd5wa FiYF4, PRe(riing. 6aRI ke

@éﬁﬁa%%d@ ¥ a%ti'SRofJa'_sQlifo ﬁ%ﬂﬁr@e"ﬂ%o@f@tr@r bliptdickdznditbh-Bauffann

quncﬁtlg[)s 7(,9133 btf%caom;[e % OY%CI % a é or%g%rkgnr?y&%g c)o 1@0!’18

eprFisHno( el gte@)oxomzﬂmq)a@b@t@w@'%ﬁ@ StPFé‘ ﬁFo‘é%'agﬁé’?ﬁesT'e“S Tﬁ”]“‘”g
Bsamplerhetiaes sl fopmsticke estey 618&emguch1® el wWak wydioljzeactd
I L3NS T TR HtlenBROSIGEna NdMieapowtaydIR{400 MHz,
DMSO-d6) fi? 3.00 - 3.15 (m, 4 H), 3.17 (t, J=6,4 Hz, 2 H), 4.22 (t. J=6.6
Hz, 2 H), 4.45 (s, 2 H), 6.46 (d, J=8.8 Hz, 1 H), 6.79 (dd, J=8.8, 2.3 Hz, 1
H), 6.97 (d, J=9.1 Hz, 2 H), 7.03 - 7.13 (m, 5 H), 7.16 -7.41 (m, 6 H), 7.48
-7.70 (m, 4 H), 7.74 - 257.90 (m, 3 H), 12.56 (s, 1 H); HRMS: calcd for
C40h132C1F4N2068 + H+, 765.18076; found (ESI-FTMS, [M-ffir 4),
765.1814; HPLC purity1-120/CH2CN: 96.6%, H20/MeOH: 97.9%.

.23



10

15

Example 7
4-{345-chloro-2-(2-{[(2,6-dibromobenzyl)sulfonyllamino}ethyl)-1-(diphenyl
methyl)-1 H30indo1-3-yl]propyllbenzoic acid Step 1: A mixture of
methyl-4-iodobenzoate (5.3g, 20.2 mmol), ally' alcohol (1.78g, 30.3 mmol),
NaHCO3 (4.24g, 50.5mmol), Pd(OAc)2 (0,149, 0.60 mmol), (n-Bu)4NBr
(6.55g, - 20.2 mmol) and 4-A molecular Sieves (4.1g) in anhydrous DMF
(69mL) wyas stirred at room temperature for 4 days. The reaction mixture
was filtered through celite and the fiItraﬁa Cpo(ljjred onto water and extracted
with®®teas, The organic layer was was S0 itk hrine, dried (Na2804), and
conce under vacuum. Flash chromato (silica 5gel, 10-20 %
EtOAc-hexages) gave 2.11g (85% based on the recovered st%lgi g9
the desired 4-(3-oxo-propyl)-benzoic‘acid methyl,ggéj%; s a
lindole (0.86gs5.2
r (Hog; 5.2 mmol) in
780, 15.mmol),
ion miftgre was
o (50 mt b the
organic Tayer was washed with sat. NaHCOs solution, Water,cfg'zlgg, and
dried (Na2SO4). The solvent was removed und&rrEiked pressure, and
thé résigem, was purified by flash columi&iramatography with 10-20%
EtOAc/ nes to yield the desired product 4
3: To a solution of the product from step 2 (1.66 &; 4.86 mmol) in DMF (20
mL) was added NaH (60% in mineral oil, 0.24g, 5,83 mmol) under N2
./ :
atmesphe, Pikture! d forg
by the drg AW € addfion of eé)nzhydryl 20 b 8 gr7.29 mmol) in
DMF (5 mL), \Ihjsseaction mixture was stirred overnight at room
temper , (500 mL) was added, an m was extracted
AcAvashed with brine, dried (Na2SO nd concentrated under
reduced pressure to a brown syrup, which was purified by silica-gel
chromatography using 10% EtOAc/hexanes as eluent to isolate the
N-benzMyiigiindoMediod vhiievsolidi¢ iy ghim 25500 tyieldeStap K alyRted
%ﬁﬁxeggﬂﬁm@%ﬁémé @d@zglawmlbw&a&%@;lm g} gggéﬁa(ﬁ%é :l‘:ﬂéirj&yz
wed Byt 3 (S 0 nzo roxide
Em ?dnyfé Jezalcti(?:% ﬁ%%ﬁ%vasgﬁ%%e%ﬁ%@g%gn r%%?ﬁr%ﬁﬁgﬁ%fgeg aumann
StArting matear GisaBpERAY Byt PRRes THIpYisihertiaigkipeisvasiolyzed
é%&@&gﬁﬁr?&ﬂ‘ﬁ"ié?ﬁlé%ﬁatﬁ Resfilteyetrant @b sulid svisbivashved withe@Gidkh
Ehé filtrate avagavaporated to a brown residue, which was dissolved in
acetone (40 mL) and water (4 mL). Ag2CO3 (1.75 g, 3.16 mmol) was then

afqg%g%’higo%%%ign ?}{ég afteer pe%nrg stirred overnigﬂht at room
temperatli Ige1 baur ﬂftere% % rpoau% imaccordance with Methods A-E above.

=
Q7

Example 1
4-{2—[2~[2«({[2—(benzytoxy)benzyl]sulfony!}amino)ethy!]—5—0h10r0—1 -(diphenyimethyl)-1H-
indol-3-yllethoxy}benzoic acid
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celite, the solvent was evaporated under reduced pressure, and water
was added to the residue. It was extracted with EtOAc, washed with brine,
dried (Na2S04), and evaporated to a syrup, which was purified by 10%
EtOAc/hexanes to isolate the 24ormyl indole (1.13 g) in 75% yield. 5 Step
5: To a solution of the 2 formyl indole from above (0.52 g, 1 mmol) in
CH3NO2 (6.2 mL) was added NI-LOAc (0.077 g, 1 mmol), the mixture
was heated to reflux for Ih, NH40Ac (0.077 g, 1 mmol) was then added
ﬁ'@at’hgTa&‘iéﬂdB@W&%%%ﬂ*ﬁﬁ?Jéd“ﬁiMﬁ%ﬁd&%r?& ) ThONEAD AR b by Fded
rRI0E])(vasfddiedsagairanchitid  heatingcethtne edd1Daedctitheniktire Tres

5@9&&'% Mo wanallouediguaol iaions: terpeisiuraRai EiRAaiEa:
Wy ad%ﬁ‘éﬁzwed DAY RIRI 1081 Bk 1B AUER DAY RSt

the comblne drganic layers were washed with

BﬁﬁhéOltﬁiéM’%N&Z‘S@Zl)toe?ﬁfﬁr@\?&ﬁ'&%@adt@té%%\x)%am SRRl 4Es used
sulnenkerstep eltondtogeaptifqatieification using 10% EtOAc/hexanes as an
eluent to yield the nitroolefin as a yellow 15foam (0.38 g) in 68% yield.

%%’ L%‘Se o][‘tg;'%zﬁwasffﬁ?%? ‘fs% %}Q%Q'@%W%%é%g Badte (el 19 ér,cl,

mmol) and (38 mL ina 100 ML
e aReH) wmaﬁﬂm}r@w@l@tm@&\ﬁ@cﬁtﬂ%ﬁfaffi@ﬁﬁﬂ%'cq*ﬁea&adé8féﬂpﬁ\§§%
waﬁgdgﬁaaateabragwm ebbehtdravas, added20 tdlua@titHgidhd g were

'Q %LH‘)%OV%?;‘% n%%t%ﬁldf@&ﬁe%&hﬁ?@o?ﬂ@u%pw Maggiacantedineays,
Solld was al (0] 1] I ro sShium
%e/gﬁo{moﬁ}ﬂ &FFW??E ['EQIN d‘]t-'l %a‘%&rmé%%u%é emdséﬁ&So((éﬁ &hi

) an conc NCI (64. d This mixture was
Stifetel. al ibwatiore f g Avakeripd with, QHéHzr?é‘atBW@%ﬂ QisH Hee it 2Hpated
reastion ggux&g@ was cooled to room temperature and filtered through
celite. Ag. NH4OH solution (200mL) was added to 25 the filtrate, the
resulting mixture was stirred for 15 min and the mixture was concentrated

t§'RdrAoveTHRIoRHeomqhesas! Ay WRVELRABMYThAth ERaRIoINA He?

compinedor (g@fawukaa/@r Yasswashedwithbiseredried (NGZS®4)! ndnd then
co?'icentrate

0 a brown fo m, whic was pur [ l
CHRTRRISGFAETE) B TR Kol (1) CHE e el creort
renmemmrpblﬁ#%ﬁw?ﬁﬁésdtﬁ@ﬁ With syl REstis/4aRaps! t‘ﬁ‘%&%&% %n rine,
3@clesired aowine #n146Yandeidred by, Stepr7cemstatireiviosyigigr2% of the

Eé%r@;]?_‘ methyl 4-{342-(2-aminoethyl)-1-benzhydry1-5- :
oro-1H-indol-3-yljpropyl}benzoate (Step 6, 128 mg 0.24 mmol) was

reacted with 2,6- dibromo- henyl -methane n Io
Estample’s)tis Nrrdrdasers! gof e %?ﬁi’@n%é 8‘5 y A s A(ﬁivgéo odfsllecﬁci\J
S&%&T%sh&lm&:mmduﬁeammmmmmp@@m@@sﬁ@n&ﬁﬁéué@was

eatn&%bﬁe(a&%r@ﬁngpoyga%hﬁ@ relyzegdto &ﬁf.@ﬂ@btbﬁt&&&méﬁaﬁ/@nmm
title product, a yellow solid. 1H NMR (400 MHz 13) 61 9]Th% Eér& Vas

2 g, Siltrsegs-gongaotaed) o 8doad 9¥” .Y ”3 56
- 4iShig b HYeiFD (8d2M4)08,40 (deg9vasHasde P“BWPé (%Wj*fﬁé G &
Hé }tl" ﬁn%résw%é"étu@e%Go(ﬁerﬂrgﬁt%Hh&n%n?p&éturz 1én6mhéln:6u%;@t4and

Hyvafﬁg th\da?to/n% cfl]n % F gﬁ V\éas gohc‘llen:!mgela'%e Ja 'r_é)szlgu &J%hkh?v@aé'lgdc%d

xam
4XBHE5- ahmxw@zvﬁezeetraré?ﬁda%smw%%nvﬁafeﬁﬂfés?et 0"

meshiih ktifate. Chromatographic purification of the residue gave the desired product in
85% vyield.
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indol-3-yllpropyGbenzoic acid 15 Step 1: Using the conditions in Example
3, Step 1, 2,6-dichlorobenzyl bromide (3.32 g, 13.84 mmol) was reacted
with potassium thioacetate to afford 2.929 (90%) of the benzyl thioacetate.
20Step 2: Using the procedure in Example 3, Step 2, the benzyl
thioacetate (2.90 g, 12.33 mmol) was oxidized to afford 1.7 g (53%) of the
sulfonyl chloride, a white solid. 1H NMR (400 MHz, CDCI3) 55.43 (s, 2 H),
7.32-7.39 (m, 1 H), 7.43 -7.50 (m, 2 H), Step 3: As outlined in Step 9,
Example 1, methyl 4-{342,(2-aminoethyl)-1-benzhydryl-5- 25
Ehelofo-IdHiacdbive-3iiphaty Olicenogte (BXNOplE Z, \Btepsaddtd angnonkeén
mé)aﬁ i %%ammsdhwit%abwi%m@r@wpé}fﬁ%t@?zcﬁjaég@gu&om chirigacten
ide,.a yello .in 8Q% vield.
fﬁé%gget 4 %F%%é%%ﬁ TR RSO AR KR o8 il ersleide
FEpRd 9V 8D WAS BRI AR SHITEPRR HaB WRTTE YT dtriife iR
pracdudtyra saifesokdd ThhdNRIEI00tIVHA 2r @D ) 8Bl MacipitatedH ) he
%i)?t&rzezlfi& @asié’eﬂbed'z(%m%@%ﬁmﬂ?e HhlirdoRim &0% (i Wsbakdled by
=06. \ =0 1E =8
e i i s SR pufEstol b e bt
SOrOMBRITANY ) (oradipny elitiong 190%1 (9iNeRg 6B (?f/".]ifg?f‘ia(‘ﬁ',”ﬁ’\%;afg%’é‘i’ﬁ?pl%“
8dditi@llamount of the nitroolefin (23% yield).
-benzhydry1-5-chloro-2-[2-(2-methyl-6-nitro-phenylmethanesulfonylamino)

s‘?}%ﬁﬁé&z{&@gp PN PR hEREAIG asidagtend s SutiBrdsMmSRER.

E ., methyl 443-12-(2-arpingethyl)-1-benzhydry1-5-

e b BRI AR CAire The Sl e shekep i 10
mimdheeguce By eheted artHEanet bR HeR Iept fantd fshygain the
ahlarie e4Exaxaldod 5Stepa4) theafforsk3thasg whthensulédndimidacangetiow

‘ ‘Eﬂl%g?nﬁﬂu%’ géﬁgated was then added to a mixture of the nitroolefin (1.0 equiv) and

conc. HCI (80 equiv) in THF (0.04 M nitroolefin/THF). The mixture was maintained at a
gentle reflux for 1 h. The formation of product was followed by TLC analysis. The
mixture was cooled to room temperature and the solids were removed by filtration
through Celite. Conc. NH4OH was added to the solution phase and the mixture was
concentrated on the rotary evaporator. The residue was dissolved in CH,Cl, and conc.
NH,OH. The aqueous phase was extracted with CH.Cl,, and the organic phase was
washed vyith brine, dried over scdium sulfate, and concentrated. Purification by column
chromatography afforded the desired product (65% yieid).

Step 7: Sodium suifite (4.2 g) was added to a stirred mixture of 1-benzyloxy-2-
bromomethyl-benzene (8.9 g), tetrabutylammonium iodide (59 mg) and water (150 mil).
The mixture was warmed to refiux 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 MgSO,.
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): 53.82 (s, 2 H) 5.09 (s, 2 H) 6.86 (t, J=7.45 Hz, 1 H) 6.96 (d, /=8.08 Hz, 1H) 7.14 (t,

-26-



10

15

20

25

30

Step 2: Using the procedure in Step 10 Example 1, the sulfonamide ester
(60 mg, 0.080 mmol) was hydrolyzed to afford the 48 mg (81%) of the title
product, a white solid. 1H 15 NMR (400 MHz, CDCI3) 51.89 - 2,01 (m, 2
H), 2.49 (s, 3 H), 2.75 (g, J=7.2 Hz, 4 H), 2.82 - 2.89 (m, 2 H), 2.90 - 2.98
(m, 2 H), 4.10-4.18 (m, 2 H), 4.76 (s, 2 H) broad , 6.48 (d, J=8.8 Hz, 1 H),
6.79 (dd, J=8.8, 2.3 Hz, 1 H), 6.86 (s, 1 H), 7.02 - 7.11 (m, J=6.6, 2.5 Hz,
4 H), 7.27 - 7.35 (m, 8 H), 7.38 - 7.47 (m, 2 H), 7.67 (d, J=7.8 Hz, 1|;|?
B08B(HzIES)T 32 (@ ¥y A3 Bxahipld. 38 (t, J=7.33 Hz, 2 H) 7.46 (d, J= 9.09 Hz, 1
- (B£5c blaror hgdiphenylmethyl)-212-(([2-(trifluoromethyObenzyfi5ulfonyfi
aman)ethyII 1H-Indol-3-yllpropyl)benzoic acid 25Step 1: To a suspension

312 am inoet ) 1-b chl H- |nd
oy BN A P G N
m Nm&@npgﬂm&mw@m(wr@@ré?fc@omeﬁéceﬁﬁ&wéwﬁygcwmré o)
WGt 26 | L0 L B e beiOiHn(RBum psvaisrad derd3 h from —78°C to 0°C. The

%%F%@&%@MQW%G@&&%@M Efﬂmmf%@‘%if@sft‘@§sl%@f\ﬁ% ided- Wﬁfé@ar;d
er xture was filter concenira

R SR e e G A
ﬁ?ﬁhcﬁtl‘éMRS‘s‘i@B MHA§9&hh§@I?g§te%@ é)?glrﬁpl%"i Wétﬂpl 2 H) 742 (m, 7
¥y(3-[2-(2-aminoethyl)-1-benihydry1-5-

chloro-1H-indol-3-yl]propyl}benzoate (Example 1, Step 1, 9,1 g, 17 mmol)

Was re cted with 2%\ Séluor{)ggiirgglgg%@g{%%e{mg%m@g% Qrm%dol 3-

amp e5, @tep to afford 6.1 g of the sulf.
WkiRe RIRRRTAELE7 Oty %%%*Vlﬁ’fwmha(ﬁfo%?knﬁ“—ﬁf‘&‘bc%) ”&5 ‘g’ﬂ})
R/ R8T BroerG iy 20Bay R85 anesaifay 3:bords 31H): equcys 9(*?9]3—95 819
Fné rdRidSe %Aé)@o@éa o 458 8t&d4Zs olilrh), e 7B oB2B8a(ith s 2rEbted O (AT ..

6,4, 2.7Hz, 4 H A 1
%hoescé?bﬂesz br%an % (%a]s urésfeéglv% %ﬁ@d?e@') Y/ éiﬁ?gﬁrggfﬁﬁ%hg

SUIHREM %uw%aw%%y§°§éfﬁj%§§ alne 're grpaLfe yellow foam.
1FI NMR (400 MHz, CDC's) 6 1.82 - 2.02 (m. 2 H), % 50 (s, 3 H), 2.63 -
B (0 Thé Doy 218PV(ER, R drly 289y SiBhy it 21N)NSBO (Ee®iiM)indT PG
%' Dy B TR 81 oo ol doish 88 gt b et

c419% igg éirj?_c’;) (o e d|§| pés%lﬁlzdglé %@g V—?Z h’?’éé IW)snﬁh% eaZnéﬂr
H@sztbﬂ{plsl%ﬁé@ rmgmgl s 5?63@&@%@?;%6 \Itﬁ*é‘leé?mﬂg iC'?H%"nR ﬁli*yl2

| Qﬁsﬁﬁ@ 216 1gCB. 4 amplkovaphamiroe exriotaffoith Zi25\e 884 efoicriese

%tsk@a/ %}lﬂvﬁﬁg'c&réé HANMELHQQME] 2nD MR Exel@) ail18 Affoid 3 (e

: H% H) ¢4 %—HA A4 6188 0
e B O ﬁ%
%248 §d13ngfﬂﬁﬁ8§ He3)Hr 56 7468 ([ %ﬁ? J4 :748 e frrH) H}? 31520

(ch, IFQ B4 2d, 248)84 P T (H,617R1); awszms@ talt‘z@ffoﬂ@airm 136G 1B6N3D 6B
+ ki 743, @199?77"%”@' B F TS (Ve H) MR VBARI2 1320 ARACIGSled o]
%AéH 1 fou%c'i\l %%49299 pungﬁﬁo%/i\lﬂ_gcﬂﬁ%?“/ ﬁg@M’é@H%‘VO 66.07; H, 4.57;

Example 2
4-{2-[5-chloro-1-(diphenylmethyl)-2-(2-{[(2- -hydroxybenzy!)sulfonyljamino}ethyl)- 1H indol-
3-yllethoxy}benzoic acid
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Example 11 4-(3-{5-chloro-1-(diphenylmethyl)-242-(methylfi2-
(trifluoromethyDbenzyl]sulfonyl}aminO)ethylPH-indol-3-y1}propyl)benzoic
acid 25 Step 1: Using the procedure In Step 10 Example 1, the N-Me
sulfonamide ester isolated from Example 10, Step 2 as a side product
(0.66 g, 0.85 mmol) was hydrolyzed to afford 0.30 g (46%) of the title

~ product, a pale yellow powder. 1FI NMR (400 MHz, DMSO-d6) 6 1.76-

1.93 (m, 2 H), 2.63 - 2.81 (m, OH), 3.31 (s, 2 H), 4.46 (a, 2 H), 6.46 (d,

J=8.8 Hz, 1 H), 6.78 (dd, J=8.8, 2.3 Hz, 1 H), 6.98 -7.13 (m, 5 H), 7.23 -

Fek3 (m; 8 H), To46 4d2-BO[IHR2QUdZzyloky) b&noill]sulf b amird fathyl B2 febro-1-
eﬂﬂ\)ﬁ)ﬂ] ‘ﬁ&u(@i yﬂaﬁ&ﬁ%n%oté) a7 8RS oL ML AARMS] calashigr

s e e

E@@aﬁﬁﬁﬁ? eroom temperature under H, (1 atm) overmght and filtered through celite,

dofi3d2A2=({[ 2:6bisttrifiuorbmetityplaphnay|| siiito nEHiaasiney ety ] g o1~

(dipheaylmetiv-aH- ﬂ@l?&éxylmr&wu%ez@ég REILRRISRhy(]-1 H-indol-3-y1}-

2,6- B|5n tnfluoro eth%? gr,gezcgl fluorg% ﬁlngfmﬁ%%%edure described by
a ka,

OWAKI At sec |eJeW etr ron Lett. 1998, 54,
6781 6792, incorporated herein by reference in its entirety, 7.0 g of
Bieplis (thifle eroen étteyfibdnteonadidiwhz asb asendinotdotienci@ fyoride (710

i @04 kiR QBN eSS . wm&%wm&&@(}ﬂﬁg 68 (I tYz800
%" éls()tzrﬁafé) %ﬁgeth [gﬁ‘“é 2 )49 &ePdia 19 - 4.30 (m, 2 H) 452 (. J=5.81

oro I)benzyl alcohol ing the praced
e B B e, B T8 T T 1 19
Zétt.-109B (1544 &7 8ﬁ%7922|ﬁ@o‘rr§ﬁr§t:€/d Hetéiiy F@f@r@]% 2SI
7.6 902 .enbisirifinaro naefymbeAzaykitinsisewess convestad 6ozhess.
alcohol (6.6g, 100%), a pale yellow oil. 1H NMR (400 MHz, 15CDCI3) 6,
4.95 (s, 2H)759(t180Hz]E% él(dJ78Hz 2 H). Step
3:2,6-Bis(trifluoromethylphenyfib A I§7I'%rom|de To a solution of 2,6-
bistEifisrehismeetHiRegibIaroRsRAd e B i tnfiahgayimethyl)-1H-
bis(diphenylphosphino) Prepaae @@y deazvimaikin CH2CI2 (50 mL) at O
C was slowly 20 added carbon tetrabromide (11 g, 33 mmol). The mixture

s Stred overpignt atJqom (emperaueen addied Y PIRGYG9. 200

e mIX ure wa ere concentrated

yetroRFBRd S SpeIRIEER 208 EfAS: 3 Rl AR BRI TRYDRGIPL Bl bt ¢
5i08 tonaffordihenboemide (g g8t reflloylomegshbil The-miRWareroled

W §REI)iBAHS S drttadtEPlinJEORJIThE DI (gdmi thidz, Was

5 Step 4: 2 6:Bis(lriflprormet
Dttt st g s

rﬁfﬁﬁlﬁiesﬁcﬁ’i'ﬁﬁ‘f‘ﬁﬁlﬁ*te@ VR A9 A mo um |o§é§'§(8%243
g 071smtmclr&and2H200X20 mL) was heated to reflux for 2 d. The mixture
was cooled to room temperature and the aqueous phase was 30 decanted

fr m e oy peridug Q@% %Om&%eéﬁgp&ém%éqwaeuﬁo @EX&S‘@% nvafardo
bIS trlﬁuorome m:f enyhmeth anesl,sfoncﬁ ? w N wae to stir at 1
HVHY@S@?HF&&??%‘@ HoRFEIE o <IN AR TR SRR RS
plarifieation he reaction was monitored by LC/MS for dxsappearanoe of starting material.
The mixture was diluted with H,O and extracted with EtOAc. The combined organic

-28-



10

15

20

25

30

Step5:2,6-Bis (trifluoromethylphenyl)meth a nesulfon icacid,2,6-
Bis(trifluoromethylphenyOmethanesulfonic acid sodium salt (0.19 g, 0.44
rnmol) was suspended in MeOH (5 mL) and cooled at -20 C while NCI was
bubbled through the mixture for 5 min. The resulting white suspension
was stirred at room temperature for 5 1.5 h, filtered through Celite, and
concentrated to afford 2,6- bis(trifluoromethylphenyl)methanesulfonic acid
(0.14 g, 100%), an orange solid which was used without further .
phaifecatio nvadhedNWIR (AG0 Wbty oV BIGE06 e6d 4@ BRiraer fio7a84drét 5JE85H
k6o Ekind 649 tnloatSadzasad)oddSitep 6:
2,6-Bis(trifluoromethylphenyemethanesulfonyl chloride, To a suspension
of 2,6- bis(trifluoromethylphenyhmethanesulfonic acrd .14 g, 0.44 mmo I
iR (26 Alyfame’ @rr/ﬁhreace%@) %95 50 FadLaBEY IR %P.
(mrmrmL(ozathwaal)a@r@wao@impms@térr%?mwén@é@amwmééen bubbled
maiﬂéﬁinedré& W Aiovidoioubig rothe emasitp o kire Wasrilteredvas then

Qb S W%S%Qrwgsmwhorrgé)a%dpﬁr?@%r&r%q k0, o

ota vo ume, The mixture was coo g W)
ARSI TR AN (02 BdbacEtai X EPOE Y Mo UeAdrany
withristet. NaHHO B2 0HMMR KD (22n{tDChhE BERES(20WnT)! Dfieds.0 Hz, 1
(Ma289d) arch gangentrated to afford 99 mg of crude product which was
purified by low- temperature crystallization from hexanes to afford

6 brs(trrfluorom methanesulfOnyl chlgrid

SRR Zopoer CoTER TN BF P B R o A e
mod et sy efitgr 4BEayPel ﬁr@mﬁ(Aﬂ%ﬁ Nz 0@@)(‘3@”6"@%6@@““%‘3 Hyithy 28y
(Hicle@dbitny intddhahiihy UetBolde 25 B ). Btepling Astimutliredure BtEpadple
EX%%IB'% 1 weihYd-f31¢r RaminegtbvlnkiapzRyavidsdR in quantitative
chloro-1H-indo1-3-Apropylibenzoate (Example 5, Step 6, 148 mg, 0.27
il El)l) was reacted with 2,6-bis(trifluoromethylphenyl)nethanesulfonyl
chloride (90 mg, 0.27 mmol) to afford 137 mg of the sulfonamide, a pale
yelépvs foaamntbd Wopielae Tk EXdiiRe (408t HE, BOSIB)a 803 hing
H) 28668 a) My dtdited #9a13r@ InEM48 HY B9B)-0803 {ite, Frdd)icB 8W(ste

I & 6545, 3 bh (6.1 3435933%2[%'5) $3-30
aa“@“@? &0“{% g%’“/) TH) 700 o7 ]H’E {
4JF6 97382 H)ak Ainft 4’*#?)4 rr;ﬁf(w ﬁzi?’é‘ HE P (91 5by é 3—( %1854
7./88.8cHz]4HB 6182 2iH)=9.052(H3=81), r@2872(¢ﬂ)/‘85%5 & @Sm%ztﬁe1 H), 6. 97
progesigne-n Step g Exannple=3.2iteosutfanamide ebter (1. EHNJ,40. (4 J=8.1

mal) ydr t o) @fy the title product, a yellow
gé*ﬁg_i fﬁaf\s'ué\%rﬁg ?r'o%@rﬁﬁcz)’ ng‘%ggé(?@?f‘ 95 (m, 2 H), 2.73 (q, J=7.5
Hz,4H),2.97(s 4 H), 4.67 (s, 2 H), 6.45 (d, J=8.8 Hz, 1 H), 6.79 (dd,
J=8.8, 2.0 Hz, 1 H), 7.04 (s, 1 H), #@®P'? 45 5(m, 4 H), 7.27 - 7.43 (m, 8
H) (B4 sh 28780 3-tm)ckok ) 27nvein(t B3 2okiany i) aft B oy i) Shi) 1 -H-
8.10 (d, J=8.1 Hz, 2 H), 12{B4$-LihbxhiFMiccaiad for
a42H36C1F6N2048 H+, 813. 19830 found (ESI-FTMS, [M+H]1t),
813.1965. HPLC purity H20/CH3CN: 95.5%, H20/MeOH: 96.8%.
16ratmpleo E3SPlHHAPSAERIBIRIMYL-RIFRARG BN (02 0. 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

.29 -



10

15

20

25

30

(methoxycarbonyl)benzylisulfonyl}amino)ethyl]-1H-indol-3-y1}propyl)benz
oic acid Step 1: To a mixture of methyl 2-methylbenzoate (5.0 g, 0.033
mmol) and N- bromosuccinimide (5.9 g, 0.033 mmol) in CC14 (50 mL)
was added benzoyl peroxide 15 (0.04 g, 0.00016 mmol). The mixture was
heated to reflux for 1.5 h, cooled to room temperature, filtered through
Celite. and concentrated to afford methyl 2- (bromomethyl)benzoate (7.2
g, ca. 94% mass recovery), which was contaminated with ca. 14%
NaiBEactEHS(aniny) mzitbnied-avelen 450 Se d iwithidutuarishtimnat 208t 2ndA

mxw&q@ﬁéb%ﬁé@d@d@rmfmmeamm HeR grr@ Anduremial Sidcted with
ioureg (2.8 r?e% i) a%Q'&%%gbgéwaQalsaw f af @'a ef'u fr%{e“&hed

coo &d 10 room emperature, and concentrate
?ﬂghwﬁéf?mﬂqs)?ﬁgeﬁm%mffﬁ%%éaﬁo@&/ﬂﬁﬁFsamweaﬁgﬁ gy orange
Si0%8) Wi H4AASHBeeDRIthd 2 PuidiidatioA.793s58ei) 37.-3hé, J=7.8 Hz, 1 H),
Bghioyonum st fron@tem2 (0 or).031 mmol) was suspended in H20
(100 mL) and cooled to 0 CC. Chlorine gas was bubbled into the mixture
for 30 min. The ice bath was removed and the reaction mixture was
hed TG Sy SIoRy st alkanalided Wit EoRE B i Ths 2\
orgianio pheise avdsimisparacadvan 8 it Wit s At0M0NNGEHSOSI T00 A3t
H%lﬂlmmh«ta@d@ﬂ@@r@@amﬂ@ndénade(bﬂgswra@d an centrateedvith

g Eégkca”ﬁ%%w&ls(%% %)epzrlﬁeergﬁ@ Rogushwasdecysiallizaddram

hexanes at -78 C to afford 3

0/ of methyl
P(E}%Pd@ﬂw%%M%?Ryn%%%%&%&”t astedafg a(fe éﬁw cr?/ I@gé?/oﬂz peiy-e-
sm@ewtmwae{mtm%%éétHWﬁB%H%Hy&R& ésﬁc%m&%ﬁrl‘* ndéR 8 2
Wipraeyt) henzaie,aciy, (049(g, B:76 tarndl),in TR 2. (5imit)Huas added
bls(trlmethyIS|IyI)trlquoroacetamide (0.30mL, 0.29¢g,1.1 mmol) The

o) for 3
it ey DBl el v 5y BB B ER S
Eq‘@sﬁlmemmﬁqwra%%ﬁ@%ﬁv@f@Eéﬁw%gfﬁ&ea%nmfﬁorﬂ 1449

GHREL2(2/nHijaddftas, B hrctlwe gihixture was cooled to room temperature. A
solution of conc. NCI (0.17 mL) in H20 (5 mL) was added and the mixture

4
\g%i) igr%&i? L %éergépoi:j e Com ?g&e‘ﬁ%s senaatedaadexbaciedy

anic extr c}? were w she%

WiB9 H2OYE -HES arfkiBiRRE (28 mE 0erle 95%4;% o coflcentrataat
affanchengiick foames(dod0 @!oﬂc@mm@mﬁaﬁwlﬁréﬁ NMRE4AfFddedihel bt 62
ccgn@g(wng Y B es12%) Baopale. yeltow faaim, 1H) NMR- (A60(MHZ), 7.91 (d,

DMSQ;de) & 1.87 - 2.10 (m, 2 H), 2.85 (t, J=6.6 Hz, 4 H), 3.03 (s, 2 H),
$48° (52" MY 3.86 (s, 3 H), 4.94 (s, 2 H), 6.57 (d, J=8.8 Hz, 1 H), 6.02 (dd,
15 J=8.8, 2.3 Hz, 1 H), 7.14 (s, 1 H), 7.17 - 7.29 (m, 4 H), 7.43 - 7.57 (m,
e ). USTg hearaeedsreiy BaEply 5 BieR 9144518 Ber(eingetd ripenzydry-
20261 Ao HREncalcnkfaniCARHB2BINIZOE Exark)e' | 78812 84455 mg,

fauBd (Fsh FaMsc M-l ide) s diddnd EibridiRkdm R 2 3€Nhg of the
95.3%, H20/MeOH: 10 O% 0%})Ex mple 14

ff@oﬁrﬁﬁﬁ)r%yf“f&‘ Bﬁlé yIme*ﬂYy? 242 -(fi2-fluoro-6-

(trifluoromethyl)benzyl]sulfonyllamino)ethyl]-1/-kindol-3-y1}propyhbenzoic
agieh e pThdJsinfgridieider esed Urd teswribéd innBRanapldBrdiegs! according to
%ﬂgmweﬁ Griflueremeshyinbenyiipenayl draemisientasue, 6k me)rtiandee

24%%8—!2 CDCly) & 2.48 (s, 3 H), 2.87 - 2.99 (m, 2 H), 3.03 - 3.10 (m, 2 H), 3.22 (,
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25(trifluoromethylphenyl)methanesulfonic acid sodium salt (15 g, 89%), a
white solid. 1HNMR (400 MHz, ON/ISO-de) & 4.02 (s, 2 H), 7.26-7.66(m,
3 H). Step 2: Using the procedure described in Example 5, Step 2,
2-fluoro-6- (trifluoromethylphenyhmethanesulfonic sodium salt (15 g, 53
mmol) afforded 2-fluoro-6- 30 (trifluoromethylphenyl)methanesulfonic acid
(15 g), a pale orange oil which was used without further purification. 1H
NMR (400 MHz, DMSO-d6) & 4.12 (s, 2 H), 7.39-7.73 (m, 3 H). Step 3
B6ifdithe phoé&dutedbschbed iy BEXApIES? Step 31) 4 fof® % H), 651 (
&Hﬁwawmﬁtmwylﬁe@tfmasmfﬂmlﬁ aeid, (EB g, 153 prithalPaffartied IP"Q

szqaﬁﬁ Rraflycigvhic; S%Wi ifled @ex lpw-iampenajure srustalization H),

from hexanes tg a 0ro-6-(triffluoromethylphenyl)methanesulfonyi
CRdIE (g, %Ego; gf#FNK/ﬁg(gﬁgE MHz, CDC')* 5.31 (s, 2 H),
7.38-7.51 (m, 1 H), 7.58-7.68 (m, 2 H). Step 4: As outlined in Step 9
Example 1, methyl 4-(3-(2-(2-amitxeetiyh-1-benzhydryl-5-

chlore- 1sinde (ExSoRiah bR RBul A Gnifelanyl]
rﬁn@o& \%vﬁas}ggagt%%%ﬁ;féﬂ %p%qéq%e(rﬁﬂu 1y t&‘ghe%]yolmiy?hangﬁfé’nyl
chloride, 0.074 g, 0.27 mmo t)%% g of the sulfonamlde6%%e

Side YelfowirgamoiZ-Taogomeatr el QRar prRstd6
(8. 2 d10. %5 Fo(f, 28ttt tamhddiyR BaideX® 22y, 2. ﬁl)mm@)zans BE(832 rh)
?N§596 Kg%tg’cél_é% r%filc& %r‘lz‘é 8"’\‘% r%&d)re;l\nﬂag %oﬁc;% FoDf (témbéftﬁréﬂn& the
aﬂue?liﬁph%siév?rsn d%c?_rll)tecf f&ossn té oé%/ regss dc]‘e'é)‘fd CQXcéqga’téa‘Qm th% 70{3%6]10

m,
S ofiery 1 Jrspied: 94 BAE %&déPe/ ih ?fteapvi%t e tal] \i'z“iht
sudananudeuestep(titiseting, 0.15 mmol) was hydrolyzed to afford 101 mg
(89%) of the title product, a pale yellow powder. NMR (400 MHz,

DMS? ‘?; ,f&écrzfgqlg%ﬁgﬂ@?yﬁ_@hééﬁf@n@a@ﬁ , éhltin2 88 (2§ 145 (194 4nkidy)

2 ) ontin e
e Sy ot ok e B S e 1 s
(ooolng]HEL50)- Wes6hgrhled Hirqug ﬁeJmEFtB@-Iiorlﬁ—lﬁn‘V 8§ ?a E?S%“‘@SH%’ ﬁe
F&,s%@nZ%r(&«ala K siRMBoraateahiontG4 Id-135C 1eaNR046 i Bwice-bath. The

763, 014 &8}{&{}1(5&] ﬁftyg'dsar[th@ Lehiel B AP AR iR kCapuiifyovernight to
HEOICHICRI: 95 496, FH20/MeOH: 96,4%. 2990915, Bi00%), a white solid

P @ﬁrgwwa e MG yﬂ"%ﬂfz
(mﬁubme@h?pﬁh@ﬁjﬂéﬂﬁyﬂﬁﬁi‘ﬁﬁq%am|n0|ethyl) 1H-indol-3-yl)propyl]ben
zoic acid Step 1: 2-(Trifluoromethyl)phenethyl alcohol (5.0 g, 26 mmol)

W&%&@?‘%%%"@H%@%ﬁb@% (2-trifluoromethylphenyl)methanesulfonic acid (2Q.3 g, 84
mmol) in THF (1.9 L) and DMF (5.0 mL) at -20 °C was added oxalyl chloride (44.7 mL,
0.5 mol) slowly dropwise over 1hr. The bath temperature was maintained below 0 °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
and 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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in Example 12, Step 3 to afford the bromide (6,6 g, 100%) which was used
without 30purification. Step 2: The bromide from Step 1 (1.5 g, 5.9 mmol)
was treated with thiourea as in Example 13, Step 2 to afford the
isothiouronium salt (2.29) a wet white solid, which was used without
purification. 5Step 3: The isothiouronium salt from Step 2 (2.2 g, -5.9
mmol) was suspended in H20 and treated with ClI2 gas as in Example 13,
Step 3 and an orange oil (1.15 g) was obtained. To the crude product was
#itlstied eradis! (16 afibrd atfd sh@Ftixtefré Aiai preatettyiahety T RsPan ¢5 Uifery!
bexanes saluhssbiaction was decanted and cooled to -78 C to afford a
white solid (0.13 g, ca. 7% vyield, 2 steps) which was used without

%%%igfg%%ﬁ%tée{ﬁ§4?£§bg%}zlhr%}ead&?%&ﬁ l? {g)[(fl rg ammoeqayls 1y Lenzhydryl 5-
chitwestifindoholighapibeyiisin 18tee PEemipRe 71 Stels 6): 9%%%@“6098‘”35
raseRl waas zeamiRsowithyBruifyeramesthylphg ryhelhatesiifgnybehtonideto
e e ey
B T S b M oo e (ol Loty Hg%%
3.49) (14.0°.0 Hp=6 5 H~22§ W’@ 11 1 8 B4 124, 6: 5‘2 @ eJg6{HZATHY
6.90-(5.84 Irh, 7+076(ds d8.8)Hz98-H)1 7 (&7 4 7) 322, 708BH 7 638) (¥ F=77647

W ) 7688t IR0 -Add1a, L+d)s Vb3 (). I=7.8
H§ %FH)T 554@51 @1%@%12‘3_&% I—7I7)6@§tep 5: %smg%?he prsoceduérz in Step

10 Example 1, the sulfonamide ester (70 0,09 mmol) wa zed
' tBteiffordsincriy previs-et iheterd GRsaiRe a%vﬁufé“ﬁaé\/'%? aﬁemﬁ\ﬁ% %8 '8

Mikhal) ARSI eB) 5l tB 2#@ @ 86(mg 26HER) 26Be 2BOp(RALH) WhiBoPosden (iH,

%ﬁ@ go%v@f% (gmécﬁo% 92,0k k), 43&?33(@81 (th)ﬁ%&, §23§m)h A13)(t7/259 ng (2
ar =

p 4hg,fs ?\fg%%?f J€Z78§-?(|z_1?14) %@1 @E‘JJQﬂ 71 J&W'ﬂ)%b‘é%@ ol

(Hvz 349, 3711%4?; 7.9§, (1 B2 FY- 43R : *@alcé%%és%%ﬁ%lﬁﬁ 02@80

Hite, 759, 2265(8; toiidHE S HF TS ((MFBI-Hz 259)282748 [IPLDiptifP: caled
W&ﬁ%@%@@s@%, Hi2O/MaGH898.0% (30 EXES\plidG'"), 747.1886; HPLC

enzoic acid

20 ﬁ)i’“iya* Jarpz '(3535&#}”%@/@,@@!) 3x(2+4[(2-formylbenzyl)sulfonylJamincleth

25

30

frdol-3-ylipropyll

Example 6
4-(2-{5-chloro-1-(diphenylmethyl)-2-{2-({[2-fluoro-6-
(trifluoromethyl)benzyljsulfonyl}amino)ethyl]-1 H-indol-3-ylethoxy)benzoic acid
Step 1: Using the procedure described in Example 5, Step 1, 2-fluoro-6-
(trifluoromethylphenyl)benzyl  bromide (15 g, 61 mmol) afforded 2-fluoro-6-
(trifluoromethylphenyl)methanesulfonic acid sodium salt (15 ¢, 89%), a white solid.

THNMR (400 MHz, DMSO-dg) § 4.02 (s, 2 H), 7.26-7.66 (m, 3 H).

Step 2: Using the procedure described in Example 5, Step 2, 2-fluoro-6-

(trifluoromethylphenyl)methanesulfonic sodium sait (15 g, 53 mmol) afforded 2-fluoro-6-
(trifluoromethylphenyl)methanesulfonic acid (15 g), a pale orange oil which was used
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Step 1: To o-bromo-o-tolunitrile (10 g, 51 mmol) in CH2CI2 at OC was
added DIBAL-H (1M in hexane, 55 mL, 55 mmol) and the reaction mixture
was stirred at the same temperature for 3.5 h, then poured into a solution
of cold 5% Her at 0 C. The mixture 5 was stirred for 15 min, then the
layers were separated and the aqueous layer was extracted with CH2C12
and the combined organic layers were washed with NaHCO3 and water,
dried over Mg304 and evaporated to yield a dark liquid (9.4 g). The
witattifiriverpudisatioine CyNMRHE0A S stENRRITOLR fulthér ptiiffcadién S (M
40%tep 2: (2-Formyl-phenyl)-methanesulfonic acid sodium salt: Using the
procedure described in Example 5, Step 1, 2-bromomethyl-benzaldehyde

1.58 g, 7,94 mol) afforde 2 for henyl)-methanesulfonic.ac ium
SR (0 BBon] arb e QT by e o i8R o FrBBr
(Qﬁlgewﬂmvé‘ﬁwm@ﬂﬁaﬁ%%fe%rﬁ@%é@ @Jsﬁ?g%‘br@‘geﬁ%ﬂé YesEfilsEtTh
Frsanapieheh Sieppdrif@dfoyroykipherdiraethstabsaitorfioradieksushidoradei 2-
r'bo‘%Q 1%39591:&1&})@9‘&}%&%&%?&@%&3@ ashgnesuiforiie amiet (408

e i
o?r%a )pag?%)fl g/Yée i%ié%yli%)or_]l e8 7U658| rE:thﬁe procedure
descrlbed in Example 5, Step 4, (2-formyl-phenyl)methanesulfonic acid
@a8 mg\s&(ﬂ%mo&en‘fmrEmnh(ﬁeﬂ)rmgthﬁHeﬁﬁ;i@=€2r@fﬁ&¢fé§ﬂ]f@1ﬁ’?ﬂé‘?ﬂéﬁ&%
(FFIMG.iBQNH- ﬂ}ﬁHNM}BeG&@Qchﬂ?epC@@%rﬂ@el?o (8,12 HY), 7222 rfeieb))L s
ieaéte%ﬁwtﬁ%f? Hg tn? u@bi W{ ﬁ@&rﬂe@hﬁ@s‘ﬁ”&“@?gmgrﬁ@@ 87@@”@@

2-aminoet enz

b AR 5450l IR ?{%a?s ﬁwﬁﬁ? e 8,837 VB md! YU (400
R I DGl réaaedwmmzrwmfpﬁémmma%émfér@ﬁéﬁi il 358 (&
r9gy 0416 mad)steiafians) 34 mg (40980t sulforamites s2yellonp Sofid. |
3& é‘%%salz!&'%ﬁ’ the Rrasedure i Stepd Qdamplel sthe suliqnasidarz, 2

mmol) wa h o
T s e etz (o SRS A 7% (62360 9h

22 (8-{5-chloro-1-(diphenylmethy0-242-(([2-(morpholin-4-
yImethyl)benzyl]sulfonylIamlnolethyl] -1H-indo1-3-yl}propyl)benzolc acid

7 5 #ohdnvddebter m
for?gl?b AF{%‘eléuf%‘&%Q H@@tb%wémeﬁk%)a 63 (136 mg, 0.17

) } y owder. '
(@mﬁ%s?gs“ YRR e wioraberange o
aMBA 40 Mte I IESO: %@?ﬁﬁ_ b 08 ol dAdiNGBH Azc?g V%Sr% B
OWL3 Hy 0l Mantsl, thel )y eadstich srddUrte, Was,2189ved té-R8r ddie ﬂ)\l’@r@l@ﬁt(d
dﬁ%dﬁeﬁEt'QWé??%ngﬂjhﬁd !MI!; $aﬁ Nﬁhi@ée emracaedﬂt;vm?zggbm, ;g%
ried over Mo3Qd, PYUNHCEHRR DY 3UIkR gRHEPINGSRe ARy e
6@5&5&72 ’\imaﬂ-? ) e éqg ﬂgfg%%n&ﬁomsfoﬁ %Q'&%Sﬂ Gk %H‘%’r 9%,

Example 7
4—{3—[5~ch!oro-2—(2—{[(2,6~dibromobenzyi)sulfonyl}amino}ethyl)—'i -(diphenyimethyl)-1H-

indol-3-yl]propyl}benzoic acid

Step 1: A mixture of methyl-4-iodobenzoate (5.3g, 20.2 mmol), allyl 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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Step 2. Using the procedure in Step 10 Example 1, the sulfonamide ester

(18 mg, 0.039 mmol) was hydrolyzed to afford the 15 mg (83%) of the title
product, a white solid. 15Example 18

4-{345-chIoro-2-{21({2-[(diethylamino)methyl]benzyllsuIfonyl)amino]ethyl}-
1- (diphenylmethyl)-1H-indol-3-ylipropyllbenzoic acid Step 1: As outlined
gloﬁz(;rfnple 1"3 Step 1 methyl 4-{345-chloro-1-(diphenylmethyl)-2-(2-
ormylbenzyl)sulfonyllaminolethyl)-1H-indo1-3-ylipr benzoa
AR, Shep S A GO6 PO WAL B LA (03
ool @2 peratwel fariddala 3HI© Aw)i¢B BrixigTe0126 ﬁﬁﬁﬁ@!)thﬁOD@EJE(@enﬁ‘DS‘ foe
fﬁﬂﬁg?écbmﬁ‘é@l%ﬁa {A6-ahtosardc{ad [vigr EtOAC. The organic layer was washed with

%dletm{% %’;}%ﬂ?ﬂ §c§i‘» t?lg‘gg @WQ&]G&WA&% chroma’cograph)(1 (silica

prop 41%
e gy braecale (e g G e
tryetiaxyhiietigpirez@ioutforaayarpina)istasid mathyi aelsl- %ﬁyﬁfb%mﬂ-)benzoa
te(8.6mg, 15%), both as white solids. Step 2. Using the procedure in Step

%{%& .Z‘Tg:gor#ng%%y lcﬁTél% @n@ﬂ?ﬁﬂﬂ%@%&@@g, 5.2 mmol) and 4-(3-oxo-propyl)-

meth I|benz qu |no J
?Siﬁﬂ@rﬁﬂﬁ&ﬁvw ﬂefn %&? By nzoé?eegétg (35858'?71%%8 El\(/jvcila(lesd
Tiélrelyseg rcﬁ@fror@pﬂqéon@/vmig%ts%w'% {itt8 pﬁod f%l‘%h1t£h§dr°r‘a°t'°”
Examnplend iréd-(ocahipro qlatiphe nitheth y22Q; (§ffution (50 mL), and the
aCIgx%éggfmlx'ngaéxltlamywam)@amnlwa@pl@naétmwyuuaaﬁm)
Bpgﬁ%lteﬂto %ﬁ%‘%ﬁe%@%m rgnclag??F? panzp t@ﬂ%@?&l@ \glay}%rﬁi'gt?by flash
40[B[5- Wt@(ﬁbﬁéﬁ%ﬁ@tﬁ?{% ﬁ@ﬁ(t{ 2xanes to yield the desired product
(hyegxy paethsd)inenzyl]sulfonyllamino)ethyl]-1H-indo1-3-y1}propyhbenzoa

te (8.4 mg, 0,0012 mmol) Was hydrolyzed to afford the 5.0 mg (61%) of

the t|t| rod C
e e prodych, 8 WHILS, R from step 2 (1.6 g, 4.86 mmol) in DMF (20 mL) was

added NaH (60% in mineral oil, 0.24g, 5.83 mmol) under N, atmosphere. The mixture
was stirred for 1h at room temperature, followed by the dropwise addition of béenzhydryl
bromide (1.8 g, 7.29 mmol) in DMF (5 mL). This reaction mixture was stirred overnight at
room temperature, Water (500 mL) was added, and the mixture was extracted with
EtOAc, washed with brine, dried (Na,SO4), and concentrated under reduced pressure to
a brown syrup, which was purified by silica-gel chromatography using 10%
EtOAc/hexanes as eluent to isolate the N-benzhydrylindole as a white solid (1.47g) in
59% vyield. :

Step 4: The product from above (1.46 g, 2.87 mmol) was dissolved in CCly (14.5 mlL),
followed by the addition of NBS (1.02 g, 5.73 mmol) and benzoyl peroxide (2 mg). The
reaction mixture was heated to reflux for 1h (until all the starting material disappeared by
TLC analysis). This mixture was cooled to room temperature, filtered and the solid was

washed with CCl,. The filirate was evaporated to a brown residue, which was dissolved

_in acetone (40 mL) and water (4 mL). Ag.COs5 (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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10Example 20 4-(3-{5-chloro-1-(diphenylmethyl)-242-({t2-(piperazin-1-
ylmethyl)benzyllsulfonyl}amino)ethyl]-1H-indol-3-yllpropyl)benzoic acid
and Example 21
4-{342-{2-{({24(4-acety|piperazin-I-yhmethyl]benzyl}suIfonyhaminoiethyl}-
5- chlo_ro-l-(d|phenylmethyl)-lH-indol-3-yl]propyl}benzoic acid 15 Step 1:
As outlined in Example 17, Step 1, methyl
4-_{345-chIoro-l-(diphenylmethyl)-z-
qaltE (I vagi e\ AYSORERA] HPARR GIRYRSH PIRISHR RS WIRP O P ASHs d s dhe
dexaBple Lés Stepded Sattg, BOB3 masdliwathresioteddiith (Na;SO.), and
drassivlpiperazing (RRmedsaqicampioaneidiRABE)S €368 Q-4kmy!
,mmol()m D)CE m;_ o afford the sulfonamide (39 mg, 20 75%) as a
R ?ogrﬁ. gtep/"zy. Sing the procedure in Step 10 Example 1, the
sulfonamide (37 mg, 0.045 mmol) was hydrolyzed to afford, after
Sf@p@%iwg&ﬂﬁb%m&dmt indrtlayirofa(3¢8e (0.52 g, 1 mmol) in CHNO, (6.2
ﬁiﬂk%n%g%é&@;ﬁgwlfg'éltftw@rlﬂg%{{mmp@f@mm&e was heated to reflux for 1h,
R e Bl e RO R PR CERERRE=E
adgma{zm{@q@%é@w%werafvﬂlcﬂwmﬁ!ﬂ%ﬁgﬁmﬁﬁ?&mﬁ%&ﬂ%ﬁa‘a -
for clineo-1-{diphenyimisthyl)diHeindokalgiet dpyitiob iz sxe (PrPRiRiuLe1 90§
QYA @580l - Fexamanka 2Rllowed by water (100 mL). The aqueous layer was
SR TR0 URNEEUREIND febfil el GReindRlasiaziins oo
ethyllbenzy Isul?ony aminolethy1l1-1H-indol-3- hp{otpyllbﬁnzoi{: acid.
@ﬂe&@29>A§n8Lﬁﬁﬁ@a%ﬁde%amwﬁag‘re%hfﬁn%véﬁqsyﬁ‘%le"e o chromatograbhic
Bl oring- (HiphE®Antetkgippas an eluent to yield the nitroolefin as a yellow

@A rgyisnzyrsuifonyl]lamino}ethyl)-1H-Indol-3-yllpropyllbenzoate

(1Exarr;]plle 16, Step 5, 44 mg, 0.061 mmol) was reacted with
-methylpiperazine (0,026mL, 0.2 nd,Nal31-1(0A 4

G780 A VOB P 1 PG I e G Lo gl B
WHie S ERA.ASTEpR aUss ity e (BRgBHnR POSHE PR EExARFIR U rges stired
siitonamide {BhmarHa. adtenumppseasahyralyzedbtorefford thd yapgdded

E&%%O% ofthg) ltle PiRdutkaRenhiie splich 4PExample 2Be aqueous phase was

f
-chloro-1-(diph -2- _[2-
RO ATh Sk e e n S o 159
26.57 mmol) in THF (660 mL) and conc. HCI (64.5 mL). THis mixture was stirred at room
temperature for 1h, then heated to reflux for 15 min. The reaction mixture was cooled to
room temperature and filtered through celite. Ag. NH,OH solution (200mL) was added to
the filtrate, the resulting mixture was stirred for 15 min and the mixture was concentrated
to remove THF. The agueous fayer was extracted with CH,Cl, and the combined
organic layer was washed with brine, dried (Na;SO4) and concentrated to a brown foam,
which was purified by éolumn chromatography by eluting the column with CHCl; in the
beginrﬁng to remove non-polar impurities then with 2% MeOH/CHCI; to isolate the

desired amine in 46% yield (6.1g).

Step 7. As outlined in step 9 Example 1, methyl 4-{3-[2-(2-aminoethyl)-1-benzhydryl-5-
chloro-1H-indol-3-yl]propylibenzoate (Step 6, 128 mg, 0.24 mmol) was reacted with 2,6-
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2 MR R=E-H(R5: dlcFBr?bG&ZY‘?SG*fO(\Waﬁ“PB}?“?’ﬁ

yhpropylibenzoic acid 15Step 1: To a-methyl-2-triflouromethyl benzyl
bromide (10.0 g, 39.5 mmol) in DMF (50 mL) added potassium thioacetate
(8.1 g, 71.1 mmol) according to the procedure outlined in Example 3, Step
2. This afforded the thioacetate as an orange oil (10.499, 91%). Step 2:
The thioacetate from Step 1(10.49 g, 361 mmol) and sodium acetate (21.5
g, 20 155.4 mmol) was dissolved in a mixture of acetic acid (137 mL) and
water (31 mL) and chlorine gas was bubbled in according to the procedure
divExamipde)BirStemSsUTtng! yistdidd (iem Soneaitabibie affgrd 203 mg of the
Qwismperaisiedrcrystatizadion from hexanes an off white solid that later
melted into a pale orange oil (4 9 g, 47%). 1H NMR (400 MHz, CDCI3) 5

2.01 (d, J=6.8 Hz, SH%’SSZ J71Hzl 756tJ67Hié @%767
fiepds=panpZioL Ry |, S DR 7 OF R AT Siep's
UsiAgrtielprosdydreliret sanfisre hestapog (77%) of the title product, a yellow

dok@4P (Rnaeninsy eiRy )ebograhydryk. 02 (m, 2 H), 2.75 (t, J=8.1 Hz, 4 H), 2.86 -
gé%b (}o% %91013 %%ﬁm%kﬁgﬂi%b%@% acif) Moy esipra(RXAMRlE Triz,
Tis gy EE A 79 D
tsGHcrd B4 528 1a88 e Silkt(AD & SalGrim M%b/dfyfe?dﬂs?e@
4.00he suiforanisg. 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. 1H NMR (400 MH CDq:I )6 1.68 (d, J=7.1 Hz, 3H) 1.93

(t, J=5.4 Hz, 2 H) 2,02 -2.08 (m, )ﬁ’? -2.77 (m, 6‘|—‘?|3286(tJ76Hz
RO 24

(t, J=7.5 Hz, 1 H) 7.60 (djndic?36/Hdmpl 1y %864ed J8.1 Hz, 1 H) 8.00 (d,

J 8 1 Hz, 2 H) 5 Example 24

brom nzyl)sulfonylja Jethy!
S Rl e S e
sgemmaméefc%msm M@Tyméh%?ﬁ*&aﬁ%ﬁifd ° orthe benzy
hisibadwyeley1-5-chloro-1H-indol-3-yl]propyllbenzoate (Example 7, Step 6,
1.51. g, 2.81 mmol) was reacted with 2-bromo-phenyl-methanesulfonyl

%Iorlg%‘go afford 1,06 9.9 %rﬁb‘l@%“%‘f@wﬁ tﬁe‘%@#ﬁfﬁﬂi&c&a@{mﬂ@uz 33
Iﬁ@ﬁ“@ 187 ?ﬁm%%;qu a(faf(ojréime?)(g % F) 1 2R i Mgsonaimide StefRir

(400 MHz, CDCl3) 5 5.43 (s, 2 H), 7.32 - 7.39 (m, 1 H),7.43-7.50 (m, 2 H).

Step 3: As outlined in Step 9, Example 1, methyl 4-{3-[2-(2-aminoethyl)-1-benzhydry}-5-
chloro-1H-indol-3-yljpropylibenzoate (Example 7, Step 6, 149 mg, 0.28 mmol) was
reacted with 2,6-dichloro-phenyl-methanesulfony! chloride to afford 170 mg of the

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, CDClg) 8 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 (4, 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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was hydrolyzed to afford the 81 mg (91%) of the title product, a white
solid. 1H MIR (400 MHz, CDCI3) 6 1.89 - 2.02 (m, 2 H), 2.68 - 2.78 (m, 4
H), 2.78 -2.87 (m, 2 H), 2,89 - 2.97 (m, 2 H), 4.21 (t, J=5.1 Hz, 1 H), 4.37
(s, 2 H), 6.48 (d, J=8.8 Hz, 1 H), 6.79 (dd, J=8.8, 2.0 Hz, 1 H), 6.84 (s, 1
H), 7.00 - 7.08 (m, 4 H), 7.09 -7.17 (m, 1 H), 7.17- 7.24 20 (m, 1 H), 7.25 -
7.34 (m, 8 H), 7.36 - 7.45 (m, 2 H), 7.49 (dd, J=8.1, 1.3 Hz, 1 H), 801(d
J=8.3 Hz, 2 H). HRMS: calcd for C40H36BrCIN204S + H+, 755.13404
%Ha%é%mé**ﬂwﬁﬁirss 751801 - EXEd B 712 - 7.19 (m T H) 7.5
234(3-{BdhIOHS- tch(dhaHiseyl it BAP 2d 242 -Hz, 2 H);
(trifluoromethoxy)benzyl]sulfonyllamino)ethyl]-1H-indo1-3-yllpropypbenzoi
c aC|d Step 1: Using the procedtgeamp@@mple 1, Step 9, methyl

% -(2- amlnoethg ' nde
b’jeﬁ*z VRV fof *OﬁlIzl %&”ﬁ?@ﬁb@d}ﬁw}g‘e&%ﬂ?@Tﬁ?&géﬁlr?ﬁ%a? LA
164 mg, 0.305 mmol) Wesndeaetelttraatn)-benzoic acid
2-trifluoromethoxy-phenyl-methanesulfonyl chloride to afford 109 mg of

Qspw'fﬁwémw@d A whjie Sel%e%%mld; é @@%mg@wb&%ﬁww; 5-

I If d
ﬁﬁgg e@%ﬁi‘fig;@%pt 595%10 8?‘?' 13 of the %ﬂae proguct Y Wh?te so??&l i

ReRERA 40t Mﬂ@t@lfﬁm@y@f@%mezf@seﬁwf%mh@wﬁ(&X@”’P'e H54n) o
21786 B M §rof, tRe-$) 1Bt R, G0y btiov2s bl i8. AP Yyidd6.2 Hz, 1 H), 4.19 (s, 1
H), 6.49 (d, J= 88Hz 1 H), 6805(dd J=8.8. 2.3 Hz, 1H) 6.85 (s, 1 1-1),

7.00-7. 11 23
&_}epE?HB}sz? efr g (Zurejn}_% bérg ég %1 ﬁ)zggh %J_Qr (Eoggglz%fg
owp)-wasoVirahzsts pfiordde 2@5‘8%(%(? §iesi UTMaMWe sol

TAIR2057 MERATDIE,PE6 1.89 - 2.01 (m, 2 H), 2.49 (s, 3 H), 2.75 (q, J=7.2 Hz, 4 H),

104-{34%- enlermzz(ao{{@gmkarq aflesa-2-methybsnzisufonyissinodeth
y() ¥ 8(? phenyime %V'Jd)l(b" ﬁj% ﬁ%']ﬁ’rﬁ%'ﬂéegz?'ﬁ aF'@zSEEH J('m J=6.6, 2.5

6 Biffuoro-N- |methyl ethyl)-benz
o At R rﬁgfﬁy‘ﬁﬁ%pgngl oo, TE B e 9048
8 UiRder Mitrogen was 15 added dropwise a solution of
2,6-difluorobenzoyi chloride (10.0 g, 56.6 mmol) in CH2CI2 (50 mL). The
reaction mixture was then Warmeg(gﬁ)]ig RO temperature and stirred

overnight. The reaction mixture ted wi

R B e R S o PR Bt B P e
Purification via trituratior it dré vARES A6PdRE ﬁOZjOS g (93%) of the
amide, a white solid. 1H NMR (400 MHz, CDCI3) 201.41 (s, 6 H), 3.66-

%7?:(’?'_(@ 4, §uzgen§o§7o@nl»{% )20 RhéSinliF)-LE 2Ry oy PR dibre ) indoB 3-

vk %r gfgf:ﬁal%f%cphenylf’rﬁpfra|mesthCiis'glr[gegl gl/druo%xg%elret NO 6797708 B2,
s@mmaéﬁcmeraﬁwm'er%rﬁﬂsecérpﬁf(iff'% 51C é)r%n%Bl?“mO&Hé%”zC('%éWL‘j“”
vms reded 2biony ekl editkel (6t sil 8B mRitele 12 Meabtidn helistgpe 9.6
oMNES. t%ﬂgﬂf{@dﬁpﬁm%&e@w&d hfﬁxﬂéf&i Atesofdanthe daaction My
was concentra nd triturated wit r en up in
I—Fff?rg ified % %ﬁ NEOH an(T e%%acte y\%’ﬁ? é%%@%ﬁg%bmed
organic phase was washed with brine, dried (Mg804) and concentrated to
aﬁtaw29.AQ@L(ﬁﬁ%)iroSthewmeﬂam@y%ﬁﬂw[&(wDQWMMRmmW**S-

Mzﬁgmqg%)—ﬁﬂ-]&gp%b@nbﬁate (Example 1, Step 1, 9.1 g, 17 mmol) was reacted
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304,13 (s, 2 H), 6.90 - 7.02 (m, 2 H), 7.32- 7.44 (m, 1 H). Step 3:
2-(2-Fluoro-6-methyl-Pheny1)-4,4-dimethyl-4,5-dihydro-oxazole. Toa 0 C
solution of the dihydrooxazole from Step 2 (9.18 g, 43.5 mmol) in THE
(140 mL) under argon was added dropwise methylmagnesium chloride
(3.0 M solution in THE., 43.5 mi., 130 mmol). After 2 h the ice bath was
removed and the mixture was stirred overnight at room temperature. The
reaction mixture was quenched with a saturated aq. NH4CI solution and
veitktrectitanatheEyOphenTmestrantsiffenyb rijanike plrxemmas wishad dvitts, 17
;Qmeﬁtéaﬁék%(é @%@é)sam&ﬂes%wm%wnaﬁ@m&@@ ' (PR efotheiHz,

z e il ol
et ‘%%é I égoaféé*’f ke 2
‘H&'E’ 4 159 94 17"‘304 1§ %j*)s?e‘ﬁﬁ’ﬁd STt b%%%"&: Ele
a@dk&@ﬂdflﬁhe%hyﬂ%dﬁawlb frefr 3&h(m.170HB. ﬁ@@iﬁ@gﬂfﬁﬁbﬂb et -
£HIRH @0 1) (wasaddedamgthyl dadide, (92NwhethiGutimet)idnbl theduct
T e e o
Koo ertire and stred vermany T sation VAP a3 -
takeAWU(s i3 ByubkDaTtS 2008 MaOH =R !rﬁeﬂhahcﬁ Hhifthe 8 oYt 13
6.41 EheHpapnmixtue: WaS cooleddonopit), T52GenTRE atu Nt 37 - 7.51
GANCANUYAe 19FEMQYE RRIRRICSOIMERIRL TTI8) RS QUSRIRRe, WaS.

washed several times with EtOAc and acidfied to pH 1. The aqueous
phase was extracted with EtOAc. The combined or anl %hase was

flasiedIsing HAMRGAE IVRISDAP &rarddndefi? 48 674 (BB

%mmamemfdgomwhgemwmﬁrmmqmmw@@@ls) 8252(s,3

k) ﬁnﬂ@ (i@o]m%Q%Méold %785 (6 637%,83- 2. dsH 20 (n3 L 7), 41067, 14H)),

Ste nof the t ( mel I
eI RLLE R ms e i
DAefiidrs S, THE MixiHe Wad Ebofed to BB térhp gﬁj\%g and” -

conesstiaess Bhezresidudavassaker ubRMQSC"FFFEfm@ﬁHs)CAWéHée‘d H+,
%@2&5@1&%&@%@@%&3%@1& gn83ckMo| CiHIEF L4081 5.

it i trogmyie Atyre fgr 2 h and then quenched
%ﬁ éjﬁbn of%gg%gdéll%%g(ﬁgr% extracted with EtOAc. The

comblned organic phase was washed with sat. NaHCO3 and brine, dried
(MgS04) and concentrated to affef8?7g (- 75%) of the benzyl alcohol,
a pale yellow Sollﬂi_(ﬁ.t‘d) BHISR- (4@ by ERYHI3R8eRY(§2-303 H), 4.72 (s,

2H o Bfyhbrsditacid H
)§rﬁr§o brakii} tlo%@sbk)o @r}%ﬁ\ﬁ% mnyfi18 Hmadi Ay np8dyhberRitHeid H).

Ste Icohol r

A0 1 M IS AL Tl Wﬁ ﬁ%‘fq&‘ﬁ%ﬁ&‘“‘a‘ed
(BTG pleniBIStPRa Aintife Al EEORSSS é 5}?8 WEs A ﬁe"z‘g atford
oBey w@ﬁmmzwwuafhe palixetiewasvgtirred w@ﬁ@eﬁ\aﬂw@wﬁo -de)
tq t'?@gfgﬂ( % ¥ r_a}'a%ur@ #as oblw;efd it @HZQIZG(@? ) eel @oused Hz,
into m 1Ler. u

ChRehTAD. TR e g ot Wi A e @‘fﬂ%’;@fﬁ @
nEY Atz pbibed Hito FEEET100™5 Mf3.( @ll‘t’rgtﬁ)'ﬁ'?ar?d@oﬂggr{ﬂ' Orde
312779 (§596) o theFnsmidied eior Sahig® GHNAHSNMRH (450 -RAF; By 381

M@«Jﬁ 1*? (Bodmi EHgudy LA EN: 562% HZOMEDH S77(d,
J 7.6 Hz, 1 H), 7.08 - 7.24 (m, 1 H). Step 7: Using the procedure from

Example 3, Step 2, the benzyl bromide from Step 6
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10 (3.27 g, 16.1 mmol) was reacted with potassium thioacetate to afford
3.17 g (98%) of the benzyl thioacetate, a brown oil. 1H NMR (400 MHz,
CDCI3) 8 2.35 (s, 6 H), 4.22 (d, J=1.5 Hz, 2 H), 6.88 (t, J=9.0 Hz, 1 H),
6.95 (d, J=7.6 Hz, 1 H), 7.06 - 7.21 (m, 1 H). Step 8: Using the procedure
from Example 3, Step 3, the benzyi thioacetate (3.17 g, 15 16.0 mmol)
was oxidized to afford 3.30 g (80%) of
(3-chloro-6-fiuoro-2-methyl-phenyfimethanesulfonyl chlorlde a tan solid.
1H NMR (400 MHz, CDCI3) 8 2ib&r(®)e31B), 5.10 (d, J=1.3 Hz, 2 H), 7.02

(t, I=9,0 442,14 h sl rﬂ&!mln&h% &ﬁzmuﬁoh&}aﬁﬁe Shisingthe -
procedure |n St %{’ me m( ﬁ %2 amlnogthyl) 1- 20
benzhydry1-5- c?u%) ri‘i—lm (ﬁ Vi p?op% beRz c(Example 7, Step 6,
163 mg, 0.303 mrnoi) was reacted with

SephlorpEHk bifometiyybpimeny flmidth abeisal fon pralddnid @dsorhe8top \8.

ﬁ/gnegmw éﬂ% g mg;@a@wW ?rwryﬁ@fos@Hdemsnebi S$ten 8092,
S descri in am e on r

SRR BB 1 B T e o o hard e m%%%a?c
mﬁe«@@nenmqemwhm%dmwz'deﬁéﬁ éOP ba@%f‘@ﬁ s9liflyy, gﬁ‘

M2 FBL 0 FT 1AL, 4B, 2288HR 830(fd, &8 Hz2H)3.02 (m, 2 H), 4 21
-4.31 (m, 3 H), 6.49 (d, J=8.8 Hz, 1 H), 6.72 - 6.83 (M, 2 H), 6.87 (s, 1 H),

7,01 - 7 5 1 .
st tal b s i st
f%@?@g&(i@ﬁ@lé Wﬁ_ﬁf@ﬂﬂg%&} ?ﬁ’éo’é eft 1998 , 678

An(Br(Eratatoherdin dip reerpRee dnHia jeptitepa T2 sitrh H6-bis trlfluoromethyl)benzoyl
(e Qe byhhen zy s tiesnd ansin o)ty B idaia gdeled-phpha pii ertodit-z,

%%%%% ﬁﬁ’)mgmt%k‘?'Vwﬁ@ﬂ‘(’&”w%thyliaﬁpzene Toa

tro-3-trifluoromethyl-benzene (5.0 g, 24.4 mmol)
in 0014 (300 mt.) was added Nbromosuccinimide (4.35 g, 24,4 mmoIF and
b¥tazo§l peldiddie(iivcroneatBheividignatetitkitte wds h%a?@lﬂ’tt%f‘re‘? ux:%

aneerresaeiadight|(B&aNV) farkcaibh. Tes mixgure 8as cootdd toerdom 1,3-
t%@gﬁﬂ%%&ﬂc@éﬁf %@W@Btrﬁq{#ma}'m ication @y celmn ddwas siowly
t h 44 |
b§8ﬂquacéa? cr:géﬂ r8nﬂqﬁ_§ jmcf’[/?ﬁizﬁ %ﬁ% g/g E)J E‘J&RS}QZA{ h;Soom
Jteguderatra thpn pdsied yiageipelefs ZP%TLS%@(dTB&Mtﬁ% WA " e g
U@yn’@ the poacedutedrorheExiionphd $aSteprented b@%ﬁm@ag@efﬁtqfed
(2 71 /ah%?é?@ﬂ‘@)a%@@ feastedivdity pelassiy tieacataie (fiicr%m&rgoo
. % a a 0] z
(&bg ge)ﬂ%@e et broy 0l Abt MR,

758 t J= 77Hz 1 H), 793(d
J 78Hz 1H) 7.98 (d, 3=8.1 Hz, 1 H). Step 3:
(Bilitro-G21siftisoroimeomepiehghiraetizanesulTroity Pe pdem 98l g ArBixture of
Ps%%ﬁw%&ﬁym@ma@w Bodlep @.2he henayldhicacetateu@s7 B39, §.26
M asgeLiRAlgIe 428 g%%m& CHlIRRIPEbiGL 26 REawa
X 3)85.8 %‘ oad g t, J=8.1 Hszéwas
5ef@>§|_ffr(%|d3 VWri\fLﬁs g)gt? 8) ro0 ﬁ_erig'}% r ous p?'a
prizcedardimSte iy, Esidien old romeﬂﬁfyf%iegzme@ia\'ﬁmeé’fwﬁgaf%ford 2,6-
b%mywwwm@ymkktnamkt&eﬁimaopwgabanzweyﬁommpd@ B S4epet), a
164 M%o %Sf)mmmglasvgm&aﬁ%m&n

|tro luoromethylphenyhmethanesulfonyl chloride from Step 3 to
afford 119 mg of the sulfonamide as a yellow solid in 49% yield.
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Step 5: As described in Example 1, Step 10, the sulfonamide ester (94
mg, 0.117 mmol) 30 was hydrolyzed to afford the 90 mg (92%) of the title
product, a white solid. 1H NMR (400 MHz, CDC") 6 1.90 - 2.04 (m, 2 H),
2.76 (g, 3=7.5 Hz, 4 H), 2.80- 2.90 fm, 2 H), 2.93 - 3.01 (iii, 2 H), 4.24 (t,
J=6.2 Hz, 1 H), 4.87 (s, 2 H) broad, 6.51 (d, J=8.8 Hz, 1 H), 6.81 (dd,
3=9.0, 2.1 Hz, 1 H), 6.86 (s, 1 H), 7.08 (dd. 3=6.8, 2.5 Hz, 4 H), 7.23 -
736(m 9H), 742%(51 J=2.0 Hz, 1 H), 7.61 (t, J=8.1 Hz, 1 H), 7.89 - 8.09
GIER3 H)EHRMS: REGE b Eme s eRARs égeiuliﬂ-‘“’?go Ab99; fourkef
(ESTHFOMSciMPRIY)) TS0 044 ioRikaznidls@Bim salt (0.19 g, 0.44 mmol) was
24sf248c6 WorrdH diphenylmetud) 3t(24 224 fuenabenay hsubeayiaminale

Muﬂgeﬂowéiﬂlﬁ ﬁpe,r@e@x& %%Csﬂsb%émaas%wgdt&ermqswgemm for

Example 1, meth 12 (2- aménoet

ﬂe%thdryi'“oergﬂloréhquQ do C8lig ]Proeif9 IIbengg?g@amﬁle 7k, 6%
thﬁgqrmlnhWI)mﬁigar@a@Mg@jw (0.14 g, 100%), an orange solid which

(ReBitis=H-Miflo\aramethylmhensh-retaregotfomyt chiesideispaffasdd 2 miy
of dhe; siifonamids, & ydvte selighin 4%)yield. Step 1 As described in

Example 1, Step 10, the sulfonamlde ester (14 mg, 0.020 mmol) 15 was

hydrolyzed to afford the 12 mg (88%) of the title product, a white solid. 1H
NRE406-Risirlcrogherteglnemipsuiory) chigisie. oTod GHsnpipogd.6-
2RQfMuoDd SR n 306 {aneRutibhid LRI 0. 20 0,43 MN@)48 THFJI48.Bhiznd
1[;7'1-\}%2%% (ﬁ,gﬁb I8 §@ 2@ % Jaddé?_?&?ggﬁscﬁlokae G- FalL 4, r;wd? Ay

m

Ay, e lRREe e PG A 1 gk Bt
f@ﬂjﬁdf?E@F« rﬁﬂqws trmmmje 69@ waspgd it e (38 kiepd %E“Eﬁﬁrated o
phemylidaylviethy Osudformtlicnvias ketbigt) B-eHIFo and dipBd Py mbiwa}- added

inglQlna- ﬂ@rmG@avg@&meea.@temch@e bramnidedensy Rxample4co,
m{fﬂf)m]% 0 i 9acp§rgfg)e%n&(f%%gdm s %W@xsnrc%ﬂgge@ Vesash oo

ronlc 162mmol), %Et ? n%mé

pra(m qeczﬁ'fﬁbwwrsaﬁmﬁ%m '%ﬁ@“t’fﬁ?@’ﬁn VRIIHERINTSH!

30 (Got@ M}pw{emab(@mz«mhmm@mwwmbc@wea f83ttegvesdLel andite
thenabrturR asdeanesed witer astieatvafarganticappedyaritZheateo).

in, the, Pt GIe A BERIS WY ¢35 1@07%“@{ 1 The repstiog/mixtideowas?

cooled to room temperature filtered through celite (Washlng with EtOAC),
aht diluted with H20. The agueous layer was extracted

Step 7: As outlined in Step 9 Example 1, methyl 4-{3-[2-(2-aminoethyl)-1-benzhydryl-5-
chloro-1H-indol-3-yl]propyl}benzoate (Example 5, Step 6, 148 mg, 0.27 mmol) was
reacted with 2,6-bis(trifluoromethyiphenyl)methanesulfonyl chioride (90 mg, 0.27 mmol)
to afford 137 mg of the sulfonamide, a pale yellow foam in 60% vyield. 'H NMR (400
MHz, CDCls) 5 1.83 - 2.03 (m, 2 H), 2.68 - 2.78 (m, 4 H), 2.79 - 2.91 (m, 2 H), 2.92 - 3.03
(m, 2 H), 3.89 (s, 3 H), 4.21 (, J=6.4 Hz, 1 H), 4.66 (s, 2 H), 6.51 (d, J=9.1 Hz, 1 H), 6.81
(dd, J=8.7, 2.1 Hz, 1 H), 8.87 (s, 1 H), 7.00 - 7.11 (m, 4 H), 7.21 - 7.28 (m, 4 H), 7.28 -
7.35 (m, 4 H), 7.41 (d, J=1.5 Hz, 1 H), 7.59 (t, J=7.7 Hz, 1 H), 7.89 (d, J=7.8 Hz, 2 H),
7.95 (d, J=8.1 Hz, 2 H).
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with EtOAc. The combined organic phase was washed with H20 and brine,
dried over MgS0O4 and concentrated, Purification of the crude product by
column chromatography (EtOAc-Hex.) afforded 75 mg (91%) of the Suzuki
product, a yellow solid. 5Step 2. As described in Example 1, Step 10, the
ester (70 mg, 0.091 mmol) was hydrolyzed to afford 46 mg (67%) of the
titte compound, a white solid. 1H NMR (400 MHz, CDC13) 5 1. 85 l 98
(m, 2 H), 2.45 - 2.55 (m, 2 H), 2.64- 278 m 451'_3 2.82-2.90

§iob §t, Usierdrapropadyrain 81e8, 9 RiaRkr (é*% fenpryide gse T g
() kihs By@ToIZ OB ot 9y, Ml 3%). Uh@i8 PYdUcRS YRIR® faiidd H)NMR
(488 Mﬁz@@l\@@b%eb'li 107 -46dm) 2249, k73 LgH)s7 s -(cickn )2 87 (] AL Hblz4.47

oS 13 i O BTN T PR o e

1
ERGW|€7§6 7.43 (M, 8H 747 7_)1H 775(t J=52Hz, 1 H), 7.77 - 7.91

4n{3a5t)cta|oao(m~(aqohéimyﬂrﬁ@thm)z%2 [tR- P Rlgthion SypseGrVifafin
et 146336ind oda Javdipromd oerzoiy, agid. 1 Sep HALTe frdinidgOfaHECN:

Exa p#&;@ﬂe%wrbg. g7 mg, 0.10 mmol) was reacted with

pyridi oronic acid according to the procedure in Example 29, Step 1
to afford 33 20mg (43%) of the Suzuki product, a white solid. Step 2. As
described in Example 1, Step 10EXp@R&{sr (33 mg, 0.043 mmol) was
hydrolyzed to afford43@3- {agl{ﬁﬂ%}(&biﬁbwﬁmﬂam@mﬁwm a white solid. 1H

NM%}(%RQIXME%H (el %&% B2 y@prgmcm(se@zw 2390
149, 67916 ﬁ&é“ﬁe i “‘8@“ g ﬂfé %’% %‘”?ﬁgng' i
(d@mjasvoslnmlﬂ@ 9 ¢)0: ‘?3@2“(@‘6‘ o581 158 35 2Rp agdgy b?”é%y r‘her?"de
HbJ ozzgs 0 D@A{rmnTob]), ThR8GbAuAB YRS, B4R 108 dx 813 Hzcozaleg tg.Bmm
f d a%lz %tQEdH@%§%Ifa7|@Qt{Q5r Qﬂ%H&EAQéN%@éI:B toH 6B 2RAGB; 2-
Qv ntaminated wi
4(??2@3'8ﬁ 'E%lbinfa L?E-ﬁ‘leﬁ'l 43 '?ngﬁ_ g&@}mpbﬂwﬁ% was co t ted with

nyI p¥r|d|n -3- Ibenzy )sulfonynami
n@ﬁeil‘rﬁ)”mﬁaﬁécﬁt@wmﬁyﬁ 2’6?8 USSH Withers 45348 s romide from
Example 24, Step 1 (77 mg, 0.10 mmol) was reacted with

p%( ine-3-heroRiGasis @ceswlingdoithe pracedaEgndbeamptel2enStepika

ford 29 Sm f th LA Mallouwosalid, %@e@czm%
d&scrﬂ)e in Ex mngp%tegﬁ)Eﬁr%gpﬁtge%%gi mg, O 7Op mma] o

hirirBRZEEFto affofd%a mg(B59 r%'f’; e t|tIe comp ound. a white S(ﬁld 1H
NW(M@MG@YB’@B}YEWWDZP% rqmroz)m'cézeééo 8,68 (M0% sl yas
(tydeciwirdds plitihadeB? (s, 10 2 I-1) 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,

2.1Hz,1H),6.89 (s 7
A G i R § et IR o
HE\0 F).) 8reGqdleld 126 °C; Chlaae 995 yvas BEPRIE $ipTPqus) OFFFQNX‘@
CHED IR ATINMOERINBA4S: tebttion BikRE008; fourd (E@asqnwgtop(/fmmei)and
7%&%%()@% EtOAc (250 mL). The organic phase was separated and washed with sat.
NaHCOs (100 mL), H,O (100 mL), and brine (100 mL), dried (MgSO4) 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)methylbenzoate, as pale yellow crystals.
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15 Example 32
4-(3-{5-chloro-1-(diphenylmethyl)-242-({[2-(3-thienyhbenzyl]sulfonylla:o)et
hyl)-1 H- indol-3-yl}propyl)benzoic acid 20 Step 1, The bromide from
Example 24, Step 1 (77 mg, 0.10 mmol) was reacted with
thlophene-3-boronic acid according to the procedure in Example 29, Step
1 to afford 67 mg (87%) of the Suzuki product, a yellow solid. 25Step 2.
As described in Example 1, Step 10, the ester (62 mg, 0.080 mmol) was
hydrolyzed to afford 51 mg (83%) of the title compound, a white solid. 1H
NIRA400 M H2sBDBIB) B 4-892-(2:00i (st IH) - Rfehydpyesl drivy @ 1H)in2o68-
2B fbénblc 2 8f-209dMy, 2 bho 4 Hindl JF6.3es,1 1), Hi20 (Ris? Eded

Ersg%n(%mgs%ﬁtﬁéoﬂo&k&nﬁ‘go ) ( o’ n§_8 0219 'gll 1% j'ﬁ %gz ﬁg' H?jfture 9”83
eﬁ*ﬁﬂztﬁfﬁwﬁéo G %é‘t?ﬂ c&oﬁ?ﬁ t? é‘é 9 3"4>'E'Hi”%<il|367*§8° 1;5@42(91@0'
Mys 7adged Sfolvad, BYH) . SAiRINS ot alethfo 2-Gde13 CoNDOABR Tbadz0ate from
B2 211220 founch{lm&) MTSHCENR-int) ABO530 9% mxamplas3dooled to room
%@%ﬁa&!ﬁé"f% %Jr%fM? Jﬁcﬁng'm%ﬁhéd'?f’wokw&b& c}%HéEOQXH@J‘Hﬂc?)tﬁ@
di ig 1H-indol- 3 Ilprrg ben20|c acl "
e e AR e e e b G AL
@Baairﬁé@hphéo&%&z@ﬂ@mn%mgﬁéla@dfa@éomrﬁg«fﬁﬂﬁé Wi deBURS imL) and
Baaenple 29) Stepdl fagHtnyd=36 mgddararofthefBur ukigroddst, qo/edlayy.
W%ﬁgé{%ﬁ‘t &eﬁ%ﬂ@é%%&%@tﬁ#ﬂ@%@rﬂpoﬁ(@ 3O nliteft?ﬁ réi&l@‘@euow
e, Lok B (e lypas s ataee a0 (R0 aL e i@;ﬂ%@“?g%
KF) 23 ?87(8 GiNY] %56 #s78 HQ £34/%, 3 H), ©564t BB 57, D593 (g9
B80T, 218 2, MY 2L 84-(&,. 2T, 1T H).26 49 ¢cH)IZ8:B-H& 7L )| BHB07(8it); 7.69
F?18§H€ 9ddz.4 %ﬂ')(rﬁl 8%0'8'@)33(& 4492, 12D 14,06 .6dds IFBY, IR etk dritbr
1o LRl T A R SO, T8 LA
USCHAE A 305 81O eCTY 398D65: found (ESI-FTMS, 111/1+Hr),

772.2595. Example 34
204-{345-chloro-1-(diphenylmethsm3p(@4d(2-quinolin-8-

yibenzyhsulfonyjamiaaiathyd-Ansekaninenyhensgis acid
(triﬂuoromethyl)bénzyi]sulfonyl}amino)ethyl]—1 H-indol-3-yl}propyl)benzoic acid

Step 1: Using the procedure described in Example 5, Step 1, 2-fluoro-6-

(trifluoromethylphenylbenzyl  bromide (15 g, 81 mmal) afforded 2-fluoro-6-

(trifluoromethyiphenyl)methanesulfonic acid sodium salt (15 g, 89%), a white solid.

HNMR (400 MHz, DMSO-dg) & 4.02 (s, 2 H), 7.26-7.66 (m, 3 H).

Step 2: Using the procedure described in Example 5, Step 2, 2-fluoro-6-
(triﬂuoromethylphényl)methanesuIfonic sodium salt (15 g, 53 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-ds) 8 4.12 (s, 2 H), 7.39-7.73 (m,
3 H).
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Step 1. The bromide from Example 24, Step 1, (77 mg, 0.10 mmol) was
reacted with 8- quinolineboronic acid according to the procedure in
Example 29, Step 1 to afford 67 mg 25(82%) of the Suzuki product, a
white solid. 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. 111 NMR (400 MHz, CDCI3) 6 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 30 (m, 3 H), 2.56 - 2.85 (M,
AP, 3391 Yeind=1e. 1 paceturd), deagritgdJn4Exsimld H), £88 (13.)=24RaHzs-
Ltk ReBRleliphetyB itthahdd)iibniE2acR. §95(19, 23HIn®iP4iofd8d (M.g2dH krude
(S B S A el b g
g9 gy ety ey terasuieny 1€i049q B A8 107 R EVER &4
-z 4A0PARCINS0BS2HHF 380426878 o (A8 {ES(FTRIS; [M+HT),
804.2641. Example 35

Ry oA Al " L g
ﬁbé"%’rﬁfﬁi"h%?@pé‘%ﬁ%%z %é?é(ﬁnlp mg,eB.%IO Bn}rn%o%’ wozggréna{%?gdwaé
wirbcied(ditheRHfnaimfheyiypomatuibs iy dnetrees iy et prédldute 17
Exmigpte 2eSter joflbaféaldraminrg 4 qalibRdomofoting BUAKIyEIOdUdtNBIR
g%ﬂ@g wPldceen 8}-]1% d@%ﬁi@%@;ﬂ)ﬁgﬁim@@:%oﬁlgm/lﬁ), ;ﬂeze?m(@ﬂ, mey,
o)) w zed to 1 419 I _
oot b S ot ARG 4 P8 Py
Hyz21 4. 828 /=5 42 & a1 SBAP(RA & ffo7#T (85, 7701% Bf FaTh 780.-
278 (m, BH)7.2907 8D H1. H324 285(61 2H), BHEd/=3=38:8.1R2])1 H),
6.59 (d, J=8.8 Hz, 2 H), 6.76- 6.81 (m, 2 H), 6.99 -7.07 (m, 6 H), 7.16 -
723 (m, 2.H),.7.26 - 7 H), LJ=2. D) 2447 %49 ()
155 Bl vedrsels (D ehdedti Te iRl p g s
| N8 P EokFeHdo BRI BY [6R212% YIS REoRET 4P RS B YR IR IRVYE "
ABBNER KD MHE IDHERyH SthAY-2 424 (v L trifl PFd M TI8oRy ) hipherif-23. 14
ylmethyllsulbqeyhamisedethytRis-idol-s; Apeopybenz e atid 253169 17.15
o o e o e e
B 39, S 110 DRI S8 (o S e ot Hodl il eaee
Wit ablieCIFaN;048 + H+, 763.20149; found (ESI-FTMS, [M+H]'™), 763.1998; HPLC
purity H,O/CH3CN: 95.4%, H,O/MeOH: 96.4%.

Exampie 15
4-[3-(5-chloro-1-(diphenylmethyl)-2-{2-[({2-[2-
(trifluoromethyl)phenyljethyl}sulfonyl)aminolethyl}-1H-indol-3-yl)propyllbenzoic acid
Step 1: 2-(Trifluoromethyl)phenethy! 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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Step 2. As described in Example 1, Step 10, the ester (36 mg, 0.042
mmol) was 30 hydrolyzed to afford 23 mg (ca. 75%) of the title compound,
a white solid. 1H NMR (400 MHz, CDC13) 6 1.80- 1.91 (m, 2 H), 2.54 (q,
J=7.2Hz,2H),2.59 -2.70 (m, 4 H), 2.78 - 2.87 (m, 2 H), 3.90 (g, J=14.1
Hz, 2 H), 4.05 -4.11 (m, 1 H), 6.40 (d, J=8.8 Hz, 1 H), 6.67 - 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), 7.31-7.36
fqm 2 H), 7.93 (d, J=8.3 Hz, 2 H). HRMS: calcd for 042H40CIE3N206S +
19?8%75@?1@%%80(%@14 &5 -8-5MBeY pay Yeredmistetapurea as in
54<f8Y6-Chisier2R-4{[¢R toynibiipleeioyi s2ky D m et hylistfoiry Baia) inaist iyl
dsetdiphemporgtaydir 1H-Indol-3-Apropylibenzoic acid Step-1 . The
bromide from Example 24, Step 1 (73 mg, 0.095 mmol) was reacted with
2- cyangphenylboronlc acid to afford 23 mg (30%) of the Suzuki product, a

VAR SHfSPHeY R YN A_ IR iRRIA PGP Mmaietrs GusRendetdp 0
eyl Ot mithoDlwges Rydrofpeecbte 83 @A myl (B3%paddhe title5 g) was
BEReYNAT A WhiERIEOlifodldd WY RIAQOIMER CREIR) Pahd e 2RdutEwas

'ﬂ%a%c@g‘z 68 ‘769 f&% @ W%ezhgga%eé]so?uima&idﬂ)wé% ecaﬂ%@éz@/& 2°§°'e)f5%7 Zg
(rﬁ % ﬁéswfj ?SWW?%O&% @19 97 9B 77 40elin 2458y Woich7v8s (Red Wifrout

P@Hicatien (m, 1 H), 8.00 (d, J=8.3 Hz, 2 H). HRMS; calcd for
C47H42CIN304S + H+, 778.25008; found (ESI-FTMS, [M+H]I+),

&, ?448/95 Eﬁ%@@%ﬁ %@%&%ﬁ%@ ﬁ%@lﬁw ﬁRE%WA%%W‘) 68 key1-5-
<ﬁ uor %ulfonggé} |no

e(%ﬁ) 1) h}/ {}} Z[S’anm p ®8_Bromo B ciMdPo ke as
(TW@&)%&%‘@&@W&WW@FIMPZ“@‘%'fW)}"tﬁ@ﬁ”ﬂB fieetiiRmIng ang. 0.28
trifluor ca eyt anohygiad ehélsiifeneatdh)anerie ddateds The resulting RRUEE0
Wik Ster) }LIeem I&Mnes gr@'/f@[ 3800 Ihe §@b’e§‘b’;"’6¥$ G\H’J}g@b@teﬁizs

s eagevaeaupledly ot TR a0ty

uen give't

\Ye B‘Pdﬁnd HlchithdphERA)2E, z‘y HhrifitbroaseEmite) E@p e, Jf@ézﬁé Was:
ket 8-BrtyrHl -ok8A104q)9 Hz, 1 H), 7.63 (d, J=7.8 Hz, 1 H), 7.95 (d, J=8.3
dighparebis(triphenylphosphine)palladium(ll) (2.5% eq), triethylamine (3.0
eq), Cul (5% eq) in DMF (0.2 M) in a sealed vessel under N2 and

Step 5: Using the procedure in Step 10 Example 1, the sulfonamide ester (70 mg, 0.09
mmol) was hydrolyzed to afford 54 mg (78%) of the title product, a white powder. 'H
NMR (400 MHz, DMSO-ds) & 1.82 - 2.22 (m, 2 H), 2.68 ~ 2.90 (m, 4 H), 2.99-3.24 (m, 8
H), 6.50 (d, J=8.8 Hz, 1 H), 6.83 (dd, J=8.8, 2.3 Hz, 1 H), 7.15 (appar d, J=6.8 Hz, 5 H),
7.32-7.44 (m, 8 H),745-7.55(m, 3 H),7.59 ({, y=5.7 Hz, 1 H), 7.65 ({, J=7.3 Hz, 1 H),
7.75 (d, J=7.8 Hz, 1 H), 7.83 - 7.98 (m, J=8.3 Hz, 2 H), 12.83 (s, 1 H); HRMS: calcd for
CuaHasCIFsNL04S + Ht, 759.22657; found (ESI-FTMS, [M+H]™), 759.2277; HPLC purity
HoO/CH3CN: 96.0%, H,0/MeOH: 98.0%.

Example 16

4-{3—[5-chloro—1-(diphenyimethyl)-z~(2-{[(2-formylbenzyl)sulfonyl]amino}e’thy!}-
1H-indol-3-yl]propyl}benzoic acid
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heated to 120 00 for 4 hours. The reaction mixture was then diluted with
ethyl acetate, washed with brine and dried over Na2SO4. Purification by
flash column chromatography with 2% MeOH/CH2C12 afforded the alkyne
in 67% yield. m/z(M-Hy194.09  Step 3:
2-(5-Chloro-11-1-indol-2-yhethanol (step 2, 1.0 eq) and imidazole (2.0 eq)
were 5dissolved in DMF (0.3 M) at room temperature with stirring before
tartbutylchlorodiphenylsilane (1.2 eq) was added. The resulting mixture
was stirred overnight at room temperature before it was quenched with a
satewdtethagreas sodiimichitad hatersplatitih,Ginet edcagiecadish oyl -H

ageltaie nIReOIGANE, m@wwg%wame\@am% waleenedunc.ang fied e
o%ég{plél@?u‘;}eq ?éjﬂfl % Jlﬁ%h c@gﬁpgato r Q@%Vﬂ% 1OCH2CI2 as

eluent afforded the 1 et er as a brown gum In over gobe yigld, e mixture
ALy R ﬁgﬂé[b H‘e” the layers were separated and the aqueous layer was

2¢effirerieB witfficbAe Ayt dily florydiaet ydigBrchimslbtin datddSiep Batidogahd
W] aselvebimgtsr L4 Mornedthe, srlwigmvasceeled. 9% Qaord s
chigtidchya o) 189,30 1940 Ahpugseid solution with vigorous

stirring, The reaction mixture was stirr C for 1 hour before EtOH
was added, followed by NEts. The resulting mixture was then diluted with
NYoee Etdﬁrfﬁémﬁsohamé)srwmwwﬁmiwatéiamﬁemmted Wsitly E6Awoddiere

odgsdrisep hiasexampleed, vatbpbrine, wisinshauan- B@%&@ﬂy@éﬂ%%@?%@t%oi)
t%@v&ahg keigesiehasalienesAidiind0G Mg s A ) 5033 Q2 9RR:

[f agert butyficliphenyOsilylloxylethyl)-5-chloro-1H-indol-3-yiRoxo)acetate
(Step 4, 1 eq), Ph2CHBr (1.5 eq) and Cs2003 (1.5 eq) were mixed in dry
asetoritri{e- oM phEhe) mixturesuismbeated tosieflweforahnussdddagbed in

resstion @I@w@ 135 £RAAIRAHONS %tﬁgnée@faﬁ;ar%cﬂ Wgdvith, waler arglag
extra& 2d witl 661‘1% The o anﬁéa Slf S gﬁ centr % 3and the "
residue was ch omatg)dorapw Wi (ETZ USHTTo Giva tRESRE Yellow
b%‘ﬂ‘fhydryl indole as an orange gum in 45% vyield. m/z(M+H)+701.3 Step
6: To a solution of ethyl

[:E‘QQnizWYWMIH@W)%W@%QW@Hﬁﬁgéy}@g}ﬂ)ﬁﬁa prooedure described in

i |
DL S e
h@af%mb%ﬂﬁ& BeLANRTTARdErRIe 130 PRGN mW ARSIty ©
rd@r?ﬁt@rrﬂp’é)rai’[@?e(dﬂaérﬁq&ewchéﬁ (stohy) \BifiT (N2NRWOH, extracted with
EtOAc, and washed with brine. Concentration afforded the alcohol in 65%

y@l&b @%Mcﬁﬁk’aﬁﬁ%%p%t%?% Teo1a ma hwan 9 (2- ggnoeﬂﬁlp ~1- benzhydryl 5-

24;benend et e g

mg, O. 12 mmol) was
reacted with (2-formyl-phenyl)-methanesuifonyl chloride (36 mg, 0.16 mmol) to afford 34
mg (40%) of the sulfonamide, a yeliow 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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1H-indol-3-yflethanol (Step 6, 1 eq) in 0H2012 (0.08M) was added 1,3-
bis(diphenylphosphino)-propane (DPPP, 0.75 eq). The solution was
cooled to 000 under 5 N2, then CBr4 (1.25 eq) was added. The reaction
temperature was allowed to return to room temperature over 2 h. The
solvent was evaporated, and the residue was purified using a short silica
gel column with CH20I12 as eluent to give the bromide in quantitative yield.
mlz(M+H)+708 0 10Step 8:

1-Benzhydry1? 43 (?ﬁ%%éﬁﬁf%’lﬁ@ﬁ%tﬁﬁ(&%ﬁé\%&qﬁwﬁxy)ethyl) 5-chl
oro- 1H¥indIe)sepIFufomdewas)atixgdiwithol-3-y}propylbenzoic acid
methy1-3-(4-mercaptolphenyl)propionate (1.5 eq) and K2003 (1 5eq)in

0.1 Th
o 21 Egﬁagfﬁiﬁfﬁé“vr&ﬁh”%%‘ﬁgf ang SRR o BT e

A e M laﬁ%emlaf%v'}aﬁazgﬁﬁf.@ef%waéﬁ Yep 5,
$8eneoRtbgraphty ROHAC LA SRIEAty e gildedhpdimoditeet0 922 brovinSh

guioljresd MegieldAay 209 Hid) 823 Onbri@PDd Metddction mixture was allowed to
R HL&@H@%{d%ezrgé@ﬁnb\%x'%%@X‘WW@%M&&W@ 22 &DL% % I

| |-3- hyl)sulfanylph anoate (Ste was |sso ve
e i A St S e e R
ﬂ%ﬁs@mrﬁnﬁmd@ﬁiw@ Prodio) e Hiiperdididd stoupfer N2. After 5
min, Nn-PrdNRu04 (TPAP) (6% eq) was added. The resulting mixture was

keated @fglﬂgtﬁefméem m@etemms@ae@é @%&W&ﬁ;ﬁﬁd@@t%ﬁ@%w
was urifi omato
dec/%' 9%71 g)saemér}]% (%I Qﬁ]\%i %n%é% 5’%\9 fité %ha'fr%sﬂ %4%

yleld. m/z(M+H)+855.1 25 Step 10: Methyl

3-(4-{241-benzhydry1-2-ffltert-buykdpshemyOsilyljoxylethyl)-5-chloro1H-in

doI-3-yJ{@q@%thew@@tR%n@mu(émr%; HeRED (A HARSARGEHD:-1-

THF(0.1 M) and en o C‘2 0 WI'[|} enz‘gﬁlCNF {11 Min THF) (1.2
b PR

eq). The resultin MixtUre wag stirre min, fien warmed to
room temperature and stirred for 30 min. The 30 solvent was evaporated
ateb theAe sitinedia & porifie d by adhmetind it dgryshg- vitio ErAc N RE12
@ Bstankiderag slienliianghethig)alaahe-3s/ i b éaasaten B npreetd, Step
g el M LN et 10,92 Ity 021 ipe) pd NapH(OAS:
Sl o e et o
tﬂé@ﬁéﬂ%’ﬁimfﬂﬂ]ﬂ%‘i’:ﬂmﬁo(‘z'ﬁ@qy]ﬁﬁ‘w}éﬁN (2.5 eq) and stirred for 1
mmunemmeejmbbmhnuagrﬁmowgbamdahe (CBaeimnaTiNtuEedWAS Stidec@rieiudt
}Sgolgucggg&p@r@;b“gn%ﬁgﬁ%dtmg ggiluted Swith CH2CI2, washed

ried ion of the

8em%e bénﬁﬂfgﬁ:%n an i |eI Qniu%”(‘ﬁ\;\% §288§e f%vem
M‘é{ﬁylpoth as white solids.
3-(44[2-(1-benzhydry1-5- chIoro-2-{2-[(methy|suIfonyi)oxylethyl)-ll—l-lndol-
Step 2. Using the procedure in Step 10 Example 1, methy! 4-{3-[5-chloro-2-{2-[({2-
[(diethylaminc)methyllbenzyl}sulfonyl)aminolethyl}-1-
(diphenylmethyl)-1H-indol-3-yl]propyllbenzoate (20 mg, 0.026 mmol) was hydrolyzed fo
afford the 13 mg (66%) of the title product, a white solid.
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3-yhethylisulfonyl)pheny9propanoate (Step 11, 1.0 eq) was dissolved in
DMF (0.03 M) 10 and treated with NaN3 (3.0 eq). The resulting mixture
was heated to 60C and stirred for 2 hours, then cooled to room
temperature, diluted with water, extracted with ethyl acetate, washed with
brine and dried with Na2S04. Evaporation of solvent afforded the azide in
quantitative yield. m/z (M+H)+641.1 15Step 13: Methyl
344-({2-[2-(2-azidoethyl)-l—benzhydrgI-S-chIoro-lH-indol-3-yl]ethy||
sulfonyhphenyljpropanoate (Step™T2Pf &4) was dissolved in THE (0.1 M),
and treated with trighérigtphiersphidiehandreriiykfe?-fldays water was
addqdycaad/mwxéute!}wfsf@t}wedcgmwghtmdons@mrawdqeandqmumed
Sflashg m@m@m H%‘?Qa“»’@%&ﬁ GHRC LRasrsuantde aeniie 1s
amlne in % %d hr’ln/z(M-l(;i Jr %12‘ 2S[tzea[}4 As outlined in Step 9,
%?8 FWg ﬂéfl -chioro-1-(diphenyime

Gudrorymetis) BB ligny IEBEAEI b0 b EoRR thihdu 81
Ipienyiiprapane aiel(Gien 13 2200 the,500 32gnBrits) vidiserétecteddudtha white
Rriifluoromethylphenyl)methanesulfonyl chloride (Example 5, Step 3, 110
mg, 0.42 mmol) to afford 250 mg of the sulfonamide, a pale yellow foam,
in 93% 25 yield. 'HNMR (400 MHz, CDCI3) 1.23 (t, J=7.2 Hz, 3 H), 2.62 -
2.71 (m, 2 H), 2.76 - 2.93 (m, 4 BfEPRB2% 17(m, 4 H), 3.27 - 3.38 (m, 2
H) 4.11 (g, J=7-2-Bmotd)|-4BbetwirpeHy)) L 57 (f2driBesEiz 11 H), 6.43 (d,
JQehiiBedzitbufohyiieindieByl #H0nkt, 3lyhroByBBetsol btid TadSKekrdsid D1

'i'f_')l %’%3072%;4%3 ﬁ?a@@t fb%%!zuz f‘}x)(ﬂetﬂ‘lﬁygm séf&%l)érﬁ%aé}%&ﬁsst';é
procedure in“GRE" 115%’%8?%‘&8”1"%@ éﬁﬁbﬁapﬁfa VERFEF536'ng, 0.26

mmol) was hydrolyzed to afford 200 mg (92%) of the tale product, a white
fQ@BH 1|7isNMHMéGlQ MipIDMSSeg6) Mmaab4tals%i8ortz]-RiitherRI0dth3)23
z,
d@%&%f?;uﬁon%nﬁnéhi@%g)n%ﬂ§ ?pr@ b%é]??’;g; %?rﬁpla b,
ﬁ}ep/ AR N LI KBTS E AT
(ehINSEBIPACR: KRE mzcmesmmmm $3 BHiLtp ﬁfi@@&?ﬂ@é@?@@fq%&%

H#9:328 dl8fkrotannd (ESI-FTMS, [M+1-1]14), 823.1887; HPLC purity 5
H20/CH3CN: 100%, H20/MeOH: 100 %. Example 39

hl d I thyl
T B R e g 7 v o
1Y tHASSDHERAYRPH AR F@p%fff’du?rﬁeﬂﬁaé‘f%d"%/ Bs%ﬁ@afﬂ%ra&é%ré 9% i (5-

Eoxumple diptBteprefathgl[ 34k ({242ag-dminoethyl)-5-
Cg%&&ﬁ&&%&w&m@mﬁ&m&@wad\él]elyl}d}SWimyilz)wgmyhpr@mmoatemd

4 ole -
%Fllugsi {e§ @? ghéﬁ et %%@g éﬂ‘;}“&’* bg'?lz e}Su foryf)ami% th ;} Sm ol)
A A e U S b e O LR

ethanesulfonylamino)-ethyl)-1H-indol-3-y1)-ethanesulfonylkphenyll-propio
nic acid ethyl ester (0.110 g, 40%@xample 22

4-[3-(5-chloro-1-(diphenylmethyl)-2-{2-[({2-[(4-methylipiperazin-1-
yhmethyllbenzylsulfonyl)aminojethyl}-1 H-indol-3-yl)propyllbenzoic acid
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Step 2: The sulfonamide ester (0.11 g, 0.13 mmol) was hydrolyzed
according to 20Example 1, Step 10 to afford 0.068 g (64%) of the title
product, a white solid, 1H NMR (400 MHz, CDC12) 5 1.67 (d, J=6.8 Hz, 3
H) 2,57 I- 2.72 (m, 4 H) 2.80 (t, J=6.8 Hz, 2 H) 2.84 -2.94 (m, 2 H) 3.03 (t,
)=6.4 Hz, 2 H) 3.20 - 3.31 (m, 2 H) 5.82- 5,88 (m, 1 H) 6.37 (s, 1 H) 6.73
-6.51 (m, 2 H) 6.98 (d, J=4.4 Hz, 2 H) 7.05 (d, J=5.4 Hz, 2 H) 7.24 -7.49
(m, 11 H) 7.63 (d, J=7.8 Hz, 1 H) 7.80 (d, J=7.8 Hz, 1 H) 7.88 (d, J=8.6
Figp ! Hﬁ\sﬂ‘@?&dibﬁ?(%p‘e 17, Step 1, methyl 4-{3-[5- chioro-1 ~(diphenylmethyl)-2-
E{BaGeehitrevdysliporefymivedeitQi242-(H@-Byirogiieandasulftipliatinge
%M)sl 4z iRGl: &Am@ayuaemg%@wmqaé@wpym kb@z@rrage@mnmon

laromide (re
SRS SLS, 1 Py  DER L S BT el M5
@é%iﬁﬁ)%)ﬁﬁﬁéﬁ‘ﬂfl) methanesulfonlc acid sodlum salt (30 g, 86%), a Whlte
solid. 1FI NMR (400 MHz, DMSO-d6) 8 3,82 (s, 2 H) 5,09 (a, 2 H) 6.81 -
@1% M, Usih @r@%r&eémz 58stdg. b HXABR- 7, 1 (S0idndmide 269 Fadad02s

éf AR, Bt BBl e D350 Jr O

e proce ure scrl d in Example 5, Step 2
(2 benzyloxy-phenyl)- 5 methanesulfonic acid sodium salt (30 g 99
mmol) afforded (2-benzyloxy-phé&xgmpladéthanesulfonic acid (15 g), a
white solid which wag. g@@d&&lh@gﬂf@lﬁﬂﬂ&étmmﬂqm[@n 211-1 NMR (400

MHz, DMS tr&@;}%ﬁ %;l ?«gnmtﬁﬁ% %nl% ot oi&sﬁ 97 (el H) 6.95 (d,

J=7.83 Hz, Hz, 1 H) 7.34~-7.42
(m, 2 H) 7,45 (dd, 1 H) 7.52 (Bpi?m?‘ %%“ﬁ’i" %), 10 Step 3: Using the
procedure described in Example 5, Step 3, (2-benzyloxy-pheny1)-

'@?ébanegt&mel@r:(@L@arﬂ&%w@plmﬁmdem 0 g, 39.5 mmol) in DMF (50
el R e et

7r5@<amp‘? %ﬁfﬁ%t@fﬂ%ﬁ LR PEBAMAR “"ﬁﬂj 2

4-{342-(2-aminoethyl)-1-benzhydry1-5- ‘

chlose Hidnslekaiitiprenyblenzaates( B xesTipiens) Stepst g9 aogiak 3215 o,
%D A fﬁé‘&&ﬁéﬂsm&a (@éjﬁ%)/rl@éya@@@%@dm@h%@%Hgmrqblpﬁiﬂ?and

mmol) to afford 4.1 g of
Thi
4mmeeﬁzv?awsmbae0ﬁ2gﬂ% oy iesedR P2 5o
(dupldewmetww)awaﬂrrm@ldéowﬁm%ﬂs@n%&f@a%}m fﬂi‘ér‘ﬁeﬁﬁ“%@” off
ylﬂlﬂe 531id NN RtAORME Nt CORIBPENGa8D {41990 (TR HHAUWAR-210® iz,
8652(5 Iz 8ﬁé ki 23 3. &?(GS,J%;{)&% H)47@'é( (U=t ‘v)*IM 264(9, ezg t
il 0./ 618'_2rm2H 683- 6,93 (m,
%4 ’ééx é) % 5}%)&;4&64%@% V%39 (d, J=2.02 Hz, 1 H)
7.85-7.98 (m, 2 H), 25
Step 3: Using the procedure in Example 1, Step 9, 4-{3-[2-(2-amino-ethyl)-1-benzhydryl-
5-chloro-1H-indol-3-yl]-propyl}-benzoic acid methyl ester (Example 7, Step 6, 0.123 g,
0.23 mmo!) was reacted with 1-(2-trifluoromethyl-phenyl)-ethanesulfonyl 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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Step5:Methyl4-(342424{[2-(benzyloxy)benzyl]sulfonyllamino)ethyli-5-chlor
0-1- (diphenylmethyl)-1H-indol-3-Apropyffbenzoate (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- {345-c hloro-1-(diph
enylmethyl)-2-(2-{[(2-hydroxybenzyps ulfonyllJamino}ethyl)-1H-indo1-3- 30
yllpropyl}benzoate and methyl 4-{341- (diphenylmethyl) -2-(2-([(2-

r m| t y indol-3- benzoate (3:1
R By 0 Sl el Dl the RS e S 6,
Exahipié-4 tf?e@dffbﬁéi‘%ﬁi%eé&téﬁn@lkmr% H3 B d}i V\/§§ hytrdlyRetoand- 07
poridietl DRprapHr dtive2HP LICG4qtatferd HA8 ¢i36%0) 0 f Hrestile pradues ai,
wehaiterg0ldH) EhDIMR-E0QMiizy CDCI3) 5 1.89 - 2.01 (m, 2 H) 2,64 - 2.96
(m, 8 H) 4,16 (s, 2 H) 4.17 - 4.25 (m, 1 H) 6.50 (d, J=8.84 Hz, 1 H) 6.74 -
6.89 (m, 4 H) 6.955 (dd, J=1.64 Hz, 1 H) 7.01 -7.13 (m, 4 H) 7.11- 7.23
(m, 1 H) 7.23 - 7.38 (m, 8H)74§X€a"PJ&%402Hz 1 H) 7.90 - 8.04 (m, 2 H);
FHRMS(Zctl2d fon@4Or I ST INIZ 0BG ethi+5-6813,21 8 4bhédoyinad (B 1A~ THNE,
[M+H]11, 693,21709; HPLG ppibp{fteiaoRzdd0): 7.24 min, 100.0%.
HPLC purity (MeOH-H20): 8.12 min, 100.0%. 10Example 41
4-{345-chloro-1-(diphenylmethyl)-2-(2-{[(2-quinolin-5-ylbenzyl)sulfonyllami
AR thy2319- B8PS TprbpiThenzsreaEd. m @/ﬂ)‘i{ﬁ'ﬁéy ng’ﬁ’bi‘n
Estaivoiy 24 Erep! H-indad-Pedotery WiehZBadri (folmedio ron Riercit, 165taprédifg
tantae pao ceshse wrExarplepROndinpHipalivsalthel s Wkprduct Stemhe

gu{éﬁéﬁ%&@@ﬁﬁt@sﬁ?&amQ@/ly@éep 10, the ester was hydrolyzed and the
product purified by préparative HPLC to afford the title compound, a white

solid. 1H NMR (400 MHz, CDC13) 5 1H NMR (400 MHz, CDCI3) 8 1.77 -
Bton Tmipdayeibabin exaoRim] 6, 120t rs fenanidoester BH)GR BS! {dnmol)
It FpikdEzddH), HE9 ok 9+ b qHZ) bHhe4i00HbdlRb.3 Maelsbi). G3N(R
zn%%nh&z oJDt;JQﬁ ?@g 569 ‘7’“1 )Szés%z@% @%4(2% 7288 24,50
‘}% iy O b L R IR ke g IR
§B3(dd 5541 $)1688416, 1 W) HRMBIE L d b éﬁ%ﬁﬂ:ﬁ 30h3 £ H+, 7 24
80412657 35f0UAM (F 8IHF, TS ; MEFin 22530492663/=8.1, AA Hitetmifi®e1 (d,
mefhad forprepaneg:iuemesiptesrompnends-of e aenersl farmylaTiRg

W @f}g@ggen preferably chlorine, is disclosed in U.S. Patent
pplication Set. No. 11/064,241, filed February 23, 2005, which is

incorporated by reference herein in its entirety. Briefly, the method
involves the formation of sulfonid=a@itbier#ar to

4-(3-{5-chloro-1-(diphenyimethyl)-2-[2-({[2-
(triftuoromethoxy)benzyl]sulfonylyamino)ethyl}-1H-indol-3-yl}propyl)benzoic acid

Step 1. Using the procedure in Example 1, Step 9, methyl 4-{3-[2-(2-aminoethyl)-1-
benzhydryl-5-chloro-1H-indol-3-yljpropyl}benzoate (Example 7, Step 6, 164 mg, 0.305
mmol) was reacted with 2-trifluoromethoxy-phenyl-methanesuifonyl chloride to afford
109 mg of the sulfonamide, a white solid in 46% yield.
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5conversion to the sulfonyl halide, according to the general scheme
below: Group I or Il metal sulfite salt Ar-R-L 7(Ar-R-S03)q1Sil 1 step
2protic acid step 3 Ar-R-S02-X dt Ar-R-S03H Ihalogenatinglv reagent
10wherein L. is a leaving group; Ar represents a 2,6-disubstituted phenyl
moiety; R represents a (CHIS5)n2 moiety, and M is a group | or group Il
metal ion. In accordance with the scheme, sulfonic acids of Formula IV
can be converted to sulfonyl halides by reaction with a halogen
Sap3titif IRsFERBRIK TKeMPe bRl Ik S RBMIAE B STR Ml oYy mmoD
wasidudyres cha s five SXamp(es H) of DHtite ridtalkigenwsitdhstitderit; MR
@@@éflﬁ%,lé%év%quﬂé tagiﬁsmﬁqutwwza?w&qmﬁlma&?e A)0BEtE), fscexarmplR
, phe sphi chloride qr
SRR, By DL A I Plonel S S 020
(dFetEBiy dde ?rr}éx%ééésq&d?hiﬁ'y%a?ﬂ%u&}*lﬁ there is/reditial Q&
Treeitinee thie BRArtifg friotedib), E8verié4oimath), \Bbe feXdlyi WRIGFide!ps for
osed.as e halogerysubstittivnnagestAticanieysgdan.2oeange from
about 1 to about 6 20equivalents; about 2 to about 4 equivalents or about
3 to about 3.5 equivalents with respect to the amount of stilfonic acid
reagent (compound of Formula F\ﬁ”@ﬁezgkilled in the art will recognize
that m@-emum-b«m{@qbwrgtﬁoﬁmm@ma@éh@wéwmﬂnva@ﬁéﬁbﬁtwge?oa,

on the amount ofjwrdayiinethg) stieuiting-srgletialbesalicenidand the nature
and reactivity of the starting material and solvents. Suitable solvents for

the halogen substitution reaction (ste f scheme 5 aboveki o
StRp drgalfid g‘amﬂ%&%’%’&%‘fE“é@ﬁﬁ&?ﬁ%@‘g%“éé v@?h@%&rﬁ{pg}u%%“g Rof
Eemnde-ivethriererpag sbivbis! HuBBIbA-G6lr ot WEHRIY B G EBRa 1as
ingludingrsalenitilecatomativinydtesashiombsde ki a$ ke Ereragidn CH-Cl,
g%wth §; awﬁ*;@%a%wﬁgle@@t%@ﬁea&di@a@r@m@a@?m stirred
ethylene _chloride. More preferred solvents are ether S
B e e e
sttiacion MRS thariss G e AN SRR BlerE PRy s tiuraton Wt

tesrahyesafinan 12.05 Gheshaloiten suibstitutitte seltibhNER B8LHHTe g Riul) 8

at ANy ,%Jﬁ%%'.%é@@P@ﬁﬁt,tﬂﬁ,),f@r7¢>s%mﬂkaqa¢ abeLi4+-4) CHI0 el us. poanm, 2 H),
tgr&p%%ug% [ﬁ%ferab y below about -10 C.

Step 2: 2—(2,6—Diﬂuorophenyl)—4,4—dimethyl—4,5-dihydro—oxazole. To a 0 °C solution of
the amide from Step 1 (11.9 g, 51.9 mmol) in CHxCl, (50 mL) was added thionyl chloride
(6.4 mi, 88.3 mmol). The reaction mixture was allowed to warm to room temperature.
After 4 h, the reaction mixture was concentrated and triturated with Et;0. The residue
was taken up in H,0, basified with 6N NaOH and extracted with EtOAc. The combined
organic phase was washed with brine, dried (MgS04) and concentrated to afford 9.429
(86%) of the dihydrooxazole, a white solid. "H NMR (400 MHz, CDCls) & 1.42 (s, 6 H),
413 (s, 2 H), 6.90-7.02 (m, 2 H), 7.32 - 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 sulfonyl halide-forming step (step 3 of the scheme above) can also be
carried 15 out in the presence of an acyl transfer catalyst, such as a
tertiary amide (e.g., dimethylformarnicle). The acyl transfer catalyst can be
provided in an amount sufficient to accelerate the reaction rate. The acyl
transfer catalyst is present in less than about one equivalent relative to the
amount of sulfonic acid reagent, preferably in an amount of about 0.01 to
about 0.5 equivalents; even more preferred; about 0.1 to about 0.2
0stuivaladried FspRiiee toatglraagBerieBIoSHTERIG A sebifenn THF ™3 mL,
dempeisndadrRPdrmelad sah besisataied tamhtheieastion Blibddre/bytight at

Psewng@lﬂ@emd f%ﬁeteacténmtmme@oHéewelgmwnang%hgga fng NH,CI
hiton 3 O”ﬂ%’ggbﬁe used. Jn poied agéﬁfcer Edee{v%%%’vd's St Bline,
§8I G ad Water or a %o R R h e AT PR Ea died’to
twwe(éfta%h rﬁn@m@?ewvﬁi%éomm&aﬁfoa %@M@é *BPWMF‘)&%‘%H‘@ a clear
aplhraelent CANMRAYCE ML OTIEOSSio A Tateaof theasuonyt hafide protuen2
relatiys [0 thedgeRmPIsitionsaigpbsarvedyyhen an organic solvent such
as heptane is used resulting in improved yields. Precipitation can be
facilitated by lowering the temperature of the reaction mixture to, for
Staprp| & i Bednebibeozgcacs Ehawrluipe theriiveepraveie SQoRiRP 3
aeias mi4Barmuls) IV aTRe7prapaned mdadmetiytingide fonioladitb sattsl) and
(Buianale sALSLobaesTuMla Wwith aRlisasitnuitahia maficaedfHatem

of sufflc%ent stren th so as tqape ﬂegable of converting a sulfgrqettg I_glt dtqh o

[S) an red overni eaction mixiure S Gonc
I g"&%‘ﬁ% b n acid according to the processes o e Invention.

e’ﬁaﬁ»pléfam@f%ﬁe Wit bTeh% Sitels) W?ér@éﬁ”c%w iehrREsRETe iy PH
HEP O4ihEHOBIHEIRS, 2B 4orad d.thEkkearitermitivesyyah sqoletitoasin

Q@&@aﬁﬂ&é@@%@&h@a@d% asnfevigganrtRanesulfonic agithopstohigbanas
Sylfonic acid, : Pﬁ”ze”v%ﬁwu'E?B%oa%bé&ﬁﬁ&{qe dﬁﬁ'%ac"ﬁ'h@”&’qﬁ?égﬁé SHvvas

organic ac e rotic acid can be provide aseous form

F’%’éf@?"&ﬁly"”fi’hé ﬂéFgaﬂl%eaﬁqa“@’be?r?ﬁB‘Fepp\aé‘fe ﬁy"baﬂg%dgtlbil?finﬁﬁaqned
a1 atvb Breadtiaadsolwéntdcd ATainiPRthe’ fitfoprreicsagid FheBeoTRid. H
agifd @@Wﬂ@@@%@zl@&owﬁeq ip expessanolas, equjvalents sefab/edol H)
the eu o ? salt of Formula Formation of the sulfonic acid
pound P'mula IV can be carried out in any suitable solvent. For

example organic solvents in which the compound of Formula Il is at least
patdially Solalbhiutive siitalied The StindnBadubd3chosen) duitrmbenoride (40
PREIIAD sdissolves metalhaligie sadsnistich wasNeGibordSliuthereby h. The

th@&%?%@é&@%%&m%mgm 9&&9&%@@%%&’6@&4&%@@1&@%

e solvent can contain an alcohol, s (Q;ae met gol 193.4 mmol) in
isBprdpamdi) ﬁ?ﬂﬁ‘ﬁ%eﬂl?é’eb?%%nxﬁﬁe%thereg et J Ranol. The

saeah ale mmammférmew%ht%mewﬁﬁé %aﬁfwe”rehﬂffﬁﬂched by
deteunimed dyibeskilled-mtisansfractexanpizO e Teactonicahoiguaniede

O%Q\A@Jﬁéﬁ‘ RRFALraDaM In5enR t@meewy@;) M%ﬁ@eﬁb&@& 12@Hed 2.67
about 10 C, preferably at about 0 or belo Og hSDQCHI %ni
aif Jérﬁpfbﬁ{) b8f‘1'éyc5ﬁlﬁﬁpﬁl’ﬁ%aé%y8 °1 \gfja d A0S 18 tin

niethotiz2 %M@@%@lﬁﬁ&@d@ﬁtﬁ@p@%& fforftie teacfidh rﬁ&ﬂﬁ*@ ‘frHé
sulfonic acid salt (sulfonate salt) compound of Formula Ill can be prepared

PR LA, ABARUAL-L R SLFlalBgrei A Bretkcirers
ed hereinabove) with a ﬁsr” meta; ﬁs Iflte 1salto thrplallrx Xputhe

prakeHER Wﬁ%hgsbési?%gfg}pégf RORHBW infstep™ 5P the Scheme ' o°
above. Any Group | or Il metal sulfite salt is suitable, for example, Li2S03,
Na2603, K2S03, Mg803, Ca803, and the like. Group | or Il metal sulfite
salts can be provided in molar excess of, for example, about 2 eq, to
about 1 eq, 25relative to the amount of compound of Formula Il. Suitable
metal salts include Na2503, K2S03 and Na2S03. The formation of the
sulfonate salt compounds of Formula Il can be carried out in the presence
of a phase transfer catalyst, for example a quaternary ammonium halide,
such as tetrabutyl ammonium iodide. The phase transfer catalyst can be
provided in an
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30amount 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 of from about
50%, more preferably about 75%, even more preferably more than about
90%, still more preferably more than about 95%, and yet more preferably
more than about 99% water. The reaction can also be carried out at any
Soiedoe eirigarhtiiE, (Breferzbi)ap) evas At tetapbratlive Mt g RITed
@boudt 60r@rbisokeiaref ffie ocorhpewad dif:fedmithl8HECEHA thie redotored
iRdEyE Cag. caridediautebysamdRudting metbnatiocausaas piechitatinged.

fk%%&*&ﬁr(ﬁ%?&&ﬂt%%‘é%% RBGIJQJI\%’&%H‘BL? cﬁrei%’ﬂﬁmaﬂ& %rr %318 !:Pé‘t 0 (100

mixture with a water-soluble inorganic sat such as'N

BrefdrdBP AR CTE6PAtIBIPO AL i‘?édé%%%%ﬁé‘f} ﬁB%B[&WW%a?H‘ B@'?B?tﬂ‘ér \
AR taeOMiz (6O @HciOA2L( tReHiedsBd, WRktBIRzO? i 6fafiicsovEnt thblt

¢l 102 -substantiphyosusciblgnwvithwater, 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

R acdtae BRmMGoRINE BRETETRAPIPHe TRt IRda P EARdn s S ter ©
Eotled (@ giebswramrattrour it apsp e hivackicle frefhvitaticra B8%) of the
@Qm@&%@ Easﬁdaﬁ@ic Ewmﬁas(ﬁblmmlcgll:b@@$aw§ k@tawaw WA,
ried i 0 [ res reade

T T Ane St R S i TRCE 02t Setseron L orbscan
Helsinki, Finland). The assay buffer contained 940 pM Triton X-100, 50
Bty Bleplsphg oG Gurn NtoBTEKARIeriM SERCI2tem HeBay HhineteBle (BTPC,
(%, @n@n@i@é@@ﬂd&@c@i&%@{pﬁ@@ﬂbmm@hmﬁcmm&)uatr@znmthyl phenyl)-

gcentr {0 ehas asddenii da ibeasnginan and Lo
ffA

roxycoumari enate, Biomol Research Lab Inc.) at a
néﬁd%@é’r%réﬁare/ 0%@(9 kA ks LA it di el M’Br to each

assay, Compounds (10 pL) dissolved in DMSO were placed in
@k&ylgatQJW@dlsr@f FdIRckOR-wel plateaMislls coresponsinglartheethyl)-1-
oSl € ﬁ@cﬁ%@%%ﬁ&@%ﬂ&&&ﬂ@%@t@ 'Eé%‘eﬁ'éhpuédég? ity m’disé 303

buff
IR L TG BT

sonphipnei atfoed 88 theohbgatiienainigese \@lnt@mmh%dm%% (5 mg/mL
in assay buffer) was added to all other wells to initiate the reaction. The

e it e ey
{PARL} é’??éd"\).’lgrﬂj?@ t(?r@s@:éj E' { §§ &5 ﬁ}ﬁgé ?rﬂ:r ase |h?luoressgaé!102ﬁ
WAHRr 89 &y P Rih ok ¥4 ﬁ}ﬁf’ Mhe $idpedrthe Fosaitindingfadz 4 H),
detgrmingdrand-the. izhibiteinwasicadclatediusing theteuatidrbisatawt H),
Féefé?e%téﬁ*&@'ti% l37-slppe wigh inhibilgr, 4SlgpenegAtem, 9 H), 7.41 (d,

ntro&/(skolgﬁ RositYE §C§’nt'i?z “SIAPS AgEaty aﬁcﬁ%y@ﬂl—éép?l\l?@ts\’\ihﬁ'ﬁ

743.19079; found (ESI-FTMS, [M+H]™), 743.1907.

Example 27
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Fresh blood was collected in heparinized tubes by cardiac puncture of
male Sprague-Dawley rats. Aliquots of blood (0.6 mL) were incubated with
either 6 pL solvent 10 (DMSO), or 6 pL of test compounds at various
concentrations for 15 minutes at 37C. 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 3700. The final concentration of A23187 was 5 pM.
DMSO (6 pL) was added in the unstimulated controls. The reactions were

stopped by mixifig B PYOCold BN P i 24l -a8i9cntration of 20
mM. (THieoosthl B evagieeiomifiaeicotty 500-m-by ilomiibemeaic acid
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 s@Pernatant was obtained by centrifuging at 6,500 r

FIPR G e ST S LD e O P B X EREHARG (oo SL R -
poca ik Rty Draerpes(Gic o ELASARIHD00D0ZJ0R0RSsES ofidhé N-
GbboMigsiiids saysagdihe Rashe p-Blonddssay for gpuMBBRED Offhe

ISR SRAEIR RSN WAIR JRPIS b DRI, BRI #.CAdMIERlIGIGR0 was
éq@ d? ?j}(;/g\égr%leteBm%%gature ﬂltgigd nd cion::%ntrated %&r%c%t%% 3b9 Ocolumn

chromatography (EtOAc-hexanes) afforded 3.03 g (44%) of the benzyl bromide, a yellow
oil. "H NMR (400 MHz, CDCl3) & 4.93 (s, 2 H), 7.63 (t, J=8.1 Hz, 1 H), 7.94 (d, J=7.8 Hz,
1 H), 8.06 (d, J=8.1 Hz, 1 H).

Step 2. Using the procedure from Example 3, Step 2, the benzyl bromide Step 1 (3.02
g, 10.6 mmol) was reacted with potassium thioacetate to afford 2.71 g (81%) of the
benzy! thioacetate as a brown oil. "H NMR (400 MHz, CDCly) & 2.34 (s, 3 H), 4.55 (s, 2
H), 7.58 (t, J=7.7 Hz, 1 H), 7.93 (d, J=7.8 Hz, 1 H), 7.98 (d, J=8.1 Hz, 1 H).

Stép 3: (2-Nitro-6-trifluoromethylphenyl)methanesulfonyl chloride. Using the procedure
from Example 3, Step 3, the benzy! thioacetate (2.71 g, 9.70 mmol) was oxidized to
afford 2.42 g (82%) of the title product as a brown oil. "H NMR (400 MHz, CDCly) 5 5.82
(s, 2 H) broad, 7.84 (t, J=8.1 Hz, 1 H), 8.11 (d, J=7.8 Hz, 1 H), 8.27 (d, J=8.1 Hz, 1 H).

Step 4: Using the procedure in Step 9, Example 1, methyl 4-{3-[2-(2-aminoethyl)-1-
benzhydryl-5-chloro-1H-indol-3-yllpropylibenzoate (Example 7, Step 6, 164 mg, 0.305
mmol) was reacted with (2-Nitro-6-trifluoromethylphenyl)methanesulfonyl chioride from
Step 3 tfo afford 119 mg of the sulfonamide as a yellow solid in 49% vyield.

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, CDClg) 8 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 (t, 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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9 H), 7.42 (d, J=2.0 Hz, 1 H), 7.61 (, J=8.1 Hz, 1 H), 7.89 - 8.09 (m, 3 H). HRMS: calcd
for CaqHasCIFsN306S + H+, 790.19599; found (ESI-FTMS, [M+H]™), 790.1944.

Example 28

‘ 4-{3-[5-chloro-1-(diphenylmethyl)-2-(2-{[{2-fluorobenzyl)sulfonyllaminc}ethyl)-1H-indol-3-

yljpropyltbenzoic acid

Step 1. Using the procedure in Step 9, Example 1, methyl 4-{3-[2~(2-aminoethyl)-1-
benzhydryl-5-chloro-1H-indol-3-yl]propyllbenzoate (Example 7, Step 6, 163 mg, 0.303
mmol) was reacted with (2-nitro-6-trifluoromethyl-phenyl)-methanesulfonyl chioride to
afford 15 mg of the sulfonamide, a white solid in 7% yield. '

Step 2. As described in Example 1, Step 10, the sulfonamide ester (14 mg, 0.020 mmol)
was hydrolyzed to afford the 12 mg (88%) of the title product, a white solid. 1H NMR

(400 MHz, CDCly) 5 1.88 - 2.03 (m, 2 H), 2.66 - 2.78 (m, 4 H), 2.81-2.90 (m, 2 H), 2.90

-3.00 (m, 2 H), 412 - 4.20 (m, 3 H), 6.49 (d, J=8.8 Hz, 1 H), 6.80 (dd, J=8.8, 2.3 Hz, 1
H), 6.86 (s, 1 H), 6.94 - 7.01 (m, 1 H), 7.02 - 7.12 (m, 5 H), 7.23 - 7.36 (m, 10 H), 7.40
(d, J=2.0 Hz, 1 H), 8.00 (d, J=8.3 Hz, 2 H). HRMS: calcd for CaoHasCIFN204S + Hi,
695.21411; found (ESI-FTMS, [M+H]™), 695.2128.

Example 29
4-{3-[2-(2~{[(biphenyl-2-yimethyl)s ulfonyllamino}ethyl)-5-chloro-1-(diphenylmethyl)-1H-
| indol-3-yl]propyl}benzoic acid ‘

Step 1. The bromide from Example 24, Step 1 (83 mg, 0.108 mmol) was placed in a
microwave reaction vessel with phenylboronic acid (19.8 mg, 0.162mmol), KF (9.4 mg,
0.162 mmol), Pd(OAG); ( 3.4 mg, 0.015 mmol) and PPh; (11.8 mg, 0.045 mmol). DME
(0.12 M), MeOH (0.42 M), H.0 (0.42 M) was added o 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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with EtOAc. The combined organic phase was washed with H,O and brine, dried over
MgSO, and concentrated. Purification of the crude product by column chromatography
(EtOAc-Hex.) afforded 75 mg (91%) of the Suzuki product, a yellow solid.

Step 2. As described in Example 1, Step 10, the ester (70 mg, 0.091 mmol) was
hydrolyzed to afford 46 mg (67%) of the title compound, a white solid. 1H NMR (400
MHz, CDCls) 5 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 (, J=6.3 Hz, 1 H), 4.18 (s, 2 H), 6.47 (d, J=8.8 Hz, 1 H), 6.71 - 6.84 (m, 2
H), 6.97 - 7.08 (m, 4 H), 7.15 - 7.24 (m, 3 H), 7.25 - 7.28 (m, 4 H), 7.28 - 7.36 (m, 9 H),
7.40 (d, J=2.0 Hz, 1 H), 7.47 (dd, J=7.7, 1.1 Hz, 1 H), 8.01 (d, J=8.3 Hz, 2 H). HRMS:
caled for CagHaCIN,O4S + H+, 753.25483; found (ESI-FTMS, [M+H]™), 753.253.

Example 30
4-{3-[5-chloro-1-(diphenylmethyl)-2-(2-{[(2-pyridin-4-ylbenzyl)sulfonyllamino}ethy!)-1 H-
indol-3-yl]propylibenzoic acid

Step 1. The bromide from Example 24, Step 1 (77 mg, 0.10 mmol) was reacted with
pyridine-4-boronic acid according to the procedure in Example 29, Step 1 to afford 33
mg (43%) of the Suzuki product, a white solid.

Step 2. As described in Example 1, Step 10, the ester (33 mg, 0.043 mmal) was
hydrolyzed to afford 30 mg (91%) of the title compound, a white solid. 1H NMR (400
MHz, CDCls) & 1.90 - 2.01 (m, 2 H), 2.62 - 2.78 (m, 6 H), 2.0 (t, J=7.5 Hz, 2 H), 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 Hj,
8.55 (d, J=5.8 Hz, 2 H). HRMS: caicd for C4sHeoCIN3O4S + HH, 754.25008; found (ESI-
FTMS, [M+H]™), 754.2505. '

Example 31

4-{3-[5—ch!oro—1-(diphenylmethyl)~2~(2-{{(2—pyridin-B-ylbenzyI)sulfonyl]amino}ethyt)—’l H-
indol-3-yllpropylibenzoic acid
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Step 1. The bromide from Example 24, Step 1 (77 mg, O>.1O mmol) was reacted with
pyridine-3-boronic acid according to the procedurs in Example 29, Step 1 to afford 59
mg (77%) of the Suzuki product, a yellow solid.

Step 2. As described in Example 1, Step 10, the ester (54 mg, 0.070 mmol) was
hydrolyzed to afford 44 mg (83%) of the title compound, & white solid. 1H NMR (400
MHz, CDCls) & 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,
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, 1 H), 6.89 (s, 1 H), 7.01 - 7.12 (m, 5 H), 7.22 -
7.36 (m, 9 H), 7.36 - 7.47 (m, 3 H), 7.55 - 7.62 (m, 1 H), 7.68 - 7.74 (m, 1 H), 7.89 (d,
J=8.3 Hz, 2 H), 8.60 (dd, J=5.1, 1.5 Hz, 1 H), 8.90 (d, J=2.3 Hz, 1 H). HRMS! calcd for
CusHioCINGO4S + H+, 754.25008; found (ESI-FTMS, [M+H]'™), 754.2505.

Example 32
4-(3-{5-chloro-1 -(diphenylmethyl)-2-[2-({[2-(3-thienyl)benzyl]sulfonyl}amino)ethyl}-1H-
indol-3-yl}propyl)benzoic acid

Step 1. The bromide from Example 24, Step 1 (77 mg, 0.10 mmol) was reacted with
thiophene-3-boronic acid according to the procedure in Example 29, Step 1 to afford 67
mg (87%) of the Suzuki product, a yellow solid.

Step 2. As described in Example 1, Step 10, the ester (62 mg, 0.080 mmol) was
hydrolyzed to afford 51 mg (83%) of the title compound, a white solid, 1H NMR (400
MHz, CDCls)  1.88 - 2.00 (m, 2 H), 2.54 - 2.64 (m, 2 H), 2.68 - 2.81 (m, 4 H), 2.88 - 2.99
(m, 2 H), 4.11 (, J=6.3 Hz, 1 H), 4.20 (s, 2 H), 6.49 (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, 8H), 7.38-7.44 (m, 2
H), 7.97 - 8.04 (m, 2 H). HRMS: calcd for C4sHaeCIN2O4S; + H+, 759.21125; found (ESI-
FTMS, [M+H]'), 759.2099
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Example 33
4-{3-[5-chloro-2-[2-({[2~(3,5-dimethylisoxazol-4-yl)benzylsulfonyl}amino)ethyl}-1-
(diphenylmethyl)-1H-indol-3-yljpropyl}benzoic acid

Step 1. The bromide from Example 24, Step 1, (77 mg, 0.10 mmol) was reacted with
3,5-dimethylisooxazole-4-boronic acid according to the procedure in Example 29, Step 1
to afford 36 mg (46%) of the Suzuki product, a yellow solid.

Step 2. As described in Example 1, Step 10, the ester (36 mg, 0.046 mmol) was
hydrolyzed to afford 32 mg (90%) of the title compound, a white solid. 1H NMR (400
MHz, CDCl3) 3 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, 2.0 Hz, 1 H), 6.83 (d, J=11.4 Hz, 1 H), 7.06 (dd, J=3.7, 1.6 Hz, 4 H),
7.12 (dd, J=7.5, 1.1 Hz, 1 H), 7.26 - 7.34 (m, 10 H), 7.34 - 7.40 (m, 1 H), 7.41 (d, J=2.0
Hz, 1 H), 7.99 (d, J=8.3 Hz, 2 H). HRMS: calcd for CysHaCIN3OsS + H+, 772.26065;
found (ESKFTMS, [M+H]"™), 772.2595,

Example 34
4-{3-[5-chloro-1-(diphenylmethyl)-2-(2-{[(2-quinolin-8-
yibenzyl)sulfonyljamino}ethyl)-1H-indol-3-yl]propyl}benzoic acid

Step 1. The bromide from Example 24, Step 1, (77 mg, 0.10 mmol) was reacted with 8-
quinolineboronic acid according to the procedure in Example 29, Step 1 to afford 67 mg
(82%) of the Suzuki product, a white solid.

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, CDCls) 8 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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(dd, J=4.3, 1.8 Hz, 1 H). HRMS: calcd for 04;H4201N304s + H+, 804.26573; found (ESI-
FTMS, [M+H]'™), 804.2641.

Example 35
4-{3-[5-chioro-2-{2-[({[4'-(dimethylamino)biphenyl-2-y[Jmethyl}sulfonyl)amincjethyi}-1-
(diphenyimethyl)-1H-indol-3-yl]propyl}benzoic acid

Step 1. The bromide from Example 24, Step 1 (77 mg, 0.10 mmol) was reacted with 4-
(dimethylamino)-phenylboronic acid according to the procedure in Example 29, Step 1 to
afford 51 mg (ca. 52%) of the Suzuki product, a white solid.

Step 2. As described in Example 1, Step 10, the ester (51 mg, 0.063 mmol) was
hydrolyzed to afford 17 mg (ca. 41%) of the title compound, a white solid. 1H NMR (400
MHz, CDCls) 5 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
(m, 2 H), 2.79 - 2.89 (m, 8 H), 4.01 - 4.07 (m, 1 H), 4.28 (s, 2 H), 6.46 (d, J=8.8 Hz, 1 H),
6.59 (d, J=8.8 Hz, 2 H), 6.76 - 6.81 (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), 8.00 (d, J=8.3 Hz, 2
H). HRMS: calcd for (CasHasCINsO4S + 2 H+) / 2, 398.65215; found (ESI-FTMS,
[M+2HJ?"), 398.6504

- Example 36
4—[3-(5-chloro-1—(diphenylmethyl)—2-{2—[({[2'—(triﬂuoromethoxy)biphenyl—2~
ylImethyl}sulfonyl)amino]ethyl}-1 H-indol-3-yl)propyl]benzoic acid

Step 1. The bromide from Example 24, Step 1 (77 mg, 0.10 mmol) was reacted with 2-
(trifluoromethoxy)phenylboronic acid according to the procedure in Example 29, Step 1
to afford 36 mg (ca. 36%) of the Suzuki product, a white solid.

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, CDCls) & 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 (g, J=14.1 Hz, 2 H), 4.05 - 4.11 (m, 1 H), 6.40 (d, J=8.8 Hz, 1 H),
6.67 - 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),
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39 0.066 0.02 40 0.072 0.06 41 0.022 5Effect of cPLAZ inhibitor in
Models of Thrombosis The effect of administration of cPLAZ2 inhibitors
in models for thrombosis was determined by the following procedures.
Platelet Function Analyzer (PEA-1000) Study 10Human platelet
aggregation was studied using the platelet function analyzer (PFA-1000).
Human blood was collected from volunteers who had denied taking any
platelet inhibitory medications over the previous two weeks. Blood was
éollectetiling 296, ot Lifrdtéla/adutaitidv Subsisd Be CioH. (litkmsea): H+,

Behes e reunvertedtmes g 4y bived was transferred to 15 ml
polypropylene conical tubes. 5 pl of respective inhibitor dissolved in 100%
DMSO (4-(3-{5-chloro-1-(diphenylmethyl)-242-W2-fluoro-6-
(trifluoromethyl)benzyl]sulfonyl} W% yIPH-Indol-3-y1}propyl)benzoic
acid, EX@rfﬁgtpélng—,Z-[z-({[(Z‘-cyanobiphenyl-Z-yi)methyl]sulfony!}aminc)ethyi]ﬂ‘i—

443-{5-chloro-1-(¢lipbepykngthyh-A42-tBribiilverameibaxy)benzyl]sulfon
yl}amino) ethyl]1H-inidol-3-yllpropyl)benzoic acid, Example 25;

oro-2-(2- 5 .
P oI O R At ayBch - R MBS BRI 2
SEFAOTSHYRSURIE et)'%wf&d@ &8 Mg 1SRt iR B BruHuRsiHlrAATBYORRId o
give the respective inhibitor concentration and a final DM50 concentration
%ftébf’f/o A_éJQ@&N%%HeM”E%Fﬁ’ﬁelQ té’ﬂ%’si@ R .RRA AIPWEd SR B!t RHRORYs
Fra%u{ mu&gﬁ':: nin PFA- &Oow'ghe Mnanu %Mﬁr%oo
[p 0 was oweglflo /g usmp & rin

olla iephrin
N tiies (b8§%2£9ﬂ/|@b?dr8n%§% NN g%(&ldp S0P 91 -
¥2BH1r, 3319 84CdAdS)S. Maxir tivn Tdsubsfime BHBODEGecdNdsmag st hie -
thegnamnyfactuser 7 3e (e 1asulss areshewndn Figire s Gormpounsk Crodo
J;rﬁoqu pQUHCEg]O Eg‘?"ﬂ?"i %@‘h‘?{ RIG, 25 Wap a&wva%tsz incubate it

uman rior to challeng e testing in the PFA100. All

devApdeRids T%@r@/’éﬁ cadh 5ﬁr§ﬁﬁ9the platelet function assay.

! Example 38
3-{4-[(2-{5-chloro-1-(diphenyimethyl)-2-[2-({[2-
(trifluoromethyl)benzyljsulfonyllamino)ethyl}-1H-indol-3-
yhethyl)sulfonyljphenyl}propanoic acid

Step 1. 2-Bromo-4-chloroaniline (1.0 eq) was dissolved in CHxCl, (0.25 M), then
triethylamine and triflucroacetyl anhydride (1.1 eq each) were added. The resulting
mixture was stirred at room temperature for 1 hour. The solvent was evaporated and the
residue was purified by flash chromatography with CH>Cl, as eluent to give the amide in
97% yield, m/z(M-H) 300.0.

Step 2: N-(2-Bromo-4-chlorophenyl)-2,2,2-triflucroacetamide (Step 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 (5% 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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15 At a concentration of 1.25 pg/ml, 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. 20FeC13-induced model of arterial thrombosis
Two hours prior to induction of vascular injury, Sprague Dawley outbreed

"rats (80-100 gram of body weight) received

washed wilidina Keriseyamee iR u Pudiicatinadro Baghifioloronvstbybioe repply

siitf @y ko) ty Hibiden thel Byt }arogrkilyesny oie-awith)194.00
(Example14)Or4-(3-(5-chloro-1 - (diphenylmethyl) -242-(1[2- 25

ifluor xy)henz I |n0| H-indo1-3-yl)pro yIJbenzo
S e BRSS9 e o were
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i e G
Wi | [ i X
e e e e R O e e e
Bikewairranst s diaa e Mﬁa%%r) s‘df Ré%Pihbm%fbﬁfFreméps@Mtvowth
WHsChpplieldenhtdidhiedval sfirshexposdaovesseh Aftepbontinuies thexfilten
raper was removed and the 1PRI3 perivasular Doppler flow probe
(Transonic Systems Inc.) was secured around the carotid artery to
measure blood flow. Blood flow was recorded for a total period of 30
e BRI PR & fefihees
[tiesplagrtivgihea® d 4t arshisridrigoframeecled to 0 “Thelreiith|ostewrRing)
Righ sad2dsihame thisdveathicesnonnals aieificasions Thdhe-etish iakitre was

chirvids t&“@ﬂ%P%‘%H&P%@H@%MP&BQ 9&9&3 %;?o%agébqué'@@néb%éaﬁ g

B2 levels in rats with FQCI3 indu thrombosis Blood was callecte
PR 4 0 T £ e BB BFEERTRIE Targred
thiEh S Rfso el BIFYEPBRe P8Vl bjetatien erer fearROshib i dentsjuirgted
Wguretoe kbtabaveaBloat seis tottectaddrantiieyesacava and blood
coagulation was allowed to take place for 1 hour at 37 degree Celsius.

th
N
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encephalomyelitis (EAE), an animal model of Multiple sclerosis. Three
FReUPS ofgnicesnese eakng Witheehieha, 24 @4loutyl(diphenyl)silyljoxylethyl)-5-
g%pzm 9%5’-#9 oK %a(;?etﬂ@ Qtéjdr@etﬁ gtaqn%ﬁ%qu RGeS WY

¥ benzoic acid (Compoun ?
42& ad é@: ﬁ%ﬁ& '{hg @%HWBQ é‘uﬁ?gmﬂs heated to reflux overnight under N,. The
dﬁﬁﬁmm@mﬂm@ﬂﬁfhﬁ@l ROV HRrEHE thein Sy fwirrsisiiyen #iic TachpOH,
(SompaunthBXRG: from e daywathimmeinizaticmitenalyarbR@ maieicohol in
tg\ggeyg@cy)nwmgr&g%e 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 ang the treatment started in all the
animals in these groups. The results are shown in the Table below,
wherein mean clinical score is a
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30mean 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 2 - paralysis of tail and partial hind leg paralysis

3- paralysis of tail and complete hind leg paralysis 4- paralysis of tail,
complete hind leg paralysis and a partial front leg paralysis 5-
moribund animal (all four limbs paralyzed, lack of responsiveness, these
mice Swere immediately euthanized). Days After Immun. Vehicle Control,
Day 1 Compound A, Day 1 Compound B, Day 1

Siep 7: To a solution of 2-[1-benzhydryl-2-({[tert-butyl(diphenyl)silyljoxy}ethyl)-5-chioro-

1H-indol-3-yllethanol (Step 6, 1 eq) in CH.Cl, (0.08M) was added 1,3-
bis(diphenylphosphino)-propane (DPPP, 0.75 eq). The solution was cooled to 0°C under
N, then CBry (1.25 eq) was added. The reaction temperature was allowed to return to
room temperature over 2 h. The solvent was evaporated, and the residue was purified

using a short silica gel column with CH,Cl; as eluent to give the bromide in quantitative
yield. m/z(M+H)*708.0

Step 8: 1-Benzhydryl-3-(2-bromoethyl)-2-({[tert-butyl(diphenyl)silyljoxy}ethyi)-5-chloro-
1H-indole (Step 7, 1 eq) was mixed with methyl-3-(4-mercaptolphenyl)propionate (1.5
eq) and K,CO; (1.5 eq) in DMF(0.1 M). The resulting mixture was stirred at room
temperature under N, for 2 h, then diluted with water and extracted with EiOAc. The
organic extract was washed with brine, concentrated, and purified by flash
chromatographty (CH,Cl, as eluent) to give the thioether as a brownish gum in 80%
yield. m/z(M+H)823.0 ‘

Step 9: Methyl 3-[4-({2-[1-benzhydryl-2-({[tert-butyl(diphenyl)silyi]oxy}ethyl)-5-chloro-1H-
indol-3-yllethylisulfanyl)phenyl]propanoate (Sfep 8, 1 eq) was dissolved in acetonitrile
(0.1 M), then molecular sieves (powder, 4 A,) and 4-methyimorpholine N-oxide (NMO)
(4eq)iwere added under N,. After 5 min, n-Pry;NRuQ, (TPAP) (5% eq) was added. The
resulting mixture was heated at 40 °C for 1.5 h. The mixture was concentrated and the
residue was purified by flash chromatography with CH,Cly, then 1%EtOAc/CH,Cl; as
eluent to give the sulfone as a white foam in 44% yield. m/z(M+H)*"855.1

Step 10:  Methyl 3-(4-{2-[1-benzhydryl-2-({[tert-butyl(diphenyl)silyljoxy}ethyl)-5-chioro-
1H-indol-3-yllethoxy}phenyl)propanocate (Step 9, 1 eq) was dissolved in THF(0.1 M) and
cooled to 0 °C then treated with nBu,NF (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,LCl; (1:9 to 1:4) as eluent to give the alcoho! as a white foam in 90% vield.
m/z(M+H)*616.20

-61 -



10

15

20

25

30

Vehicle Control, Onset Compound A, Onset Compound B, Onset 11 000
000120000

Step 11.  Methyl 3-[4-{2-[1-benzhydry}-5-chloro-2-(hydroxyethyt)-1H-indol-3-yljethyl}-
sulfonyl)phenyl] propanoate (Step 10, 1 eq) in CH2Cl; (0.02 M) was treated at 0 °C with
MeSO,Cl (2.0 eq) and EfsN (2.5 eq) and stirred for 1 hour. The ice-bath was removed
and the reaction mixture was stirred for 1 hour at room temperature before it was diluted
witﬁ CHCl,, washed with NaH,POy, brine and dried over Na,SO,. Evaporation of the
solvent afforded the mesylate in quantitative yield. m/z(M+H)"695.0

Step 12: Methyl 3-(4-{[2-(1-benzhydryl-5-chloro-2-{2-{(methylsulfonyl)oxylethyl}-1H-indol-
3-ylethyljsulfonyl}phenyl)propanoate (Step 11, 1.0 eq) was dissolved in DMF (0.03 M)
and treated with NaNs (3.0 eq). The resulting mixture was heated to 60 °C and stirred for
2 hours, then cooled to room temperature, diluted with water, extracted with ethyl
acetate, washed with brine and dried with Na,S0O,. Evaporation of solvent afforded the
azide in quantitative yield. m/z (M+H)*641.1

Step 13: Methyl 3-[4-({2-[2-(2-azidoethyl)}-1-benzhydryl-5-chioro-1H-indol-3-yllethyl}
sulfonyphenyllpropanoate (Step 12, 1 eq) was dissolved in THF (0.1 M), and treated
with triphenylphosphine (1.1 eq). After 2 days water was added, and the mixture was
stired overnight, concentrated, and purified by flash chromatography using
4%MeOH:CH,Cl, as eluent to give the amine in 71% yield. m/z(M+H)*615.2

Step 14: As outlined in Step 9, Example 1, ethyl 3-[4-({2-[2-(2-aminoethyl)-1-benzhydryl-
5-chloro-1H-indol-3-yl]ethyl}sulfonyl)phenyl]propancate (Step 13, 200 mg, 0.32 mmol)
Was reacted with (2-trifluorcmethylphenyl)methanesulfonyl chloride (Example 5, Step 3,
110 mg, 0.42 mmol) to afford 250 mg of the sulfonamide, a pale yeliow foam, in 93%
yield. "HNMR (400 MHz, CDCly) § 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, 1 H), 7.18 (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-dg) § 2.65 (1, J=7.6 Hz, 2 H), 2.91 - 3.13 (m, 8 H), 3.60 (dd,

-B62 -
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J=0.7, 5.4 Hz, 2 H), 4.46 (s, 2 H), 6.48 (d, J=8.8 Hz, 1 H), 6.83 (dd, J=8.7, 2.1 Hz, 1 H),
7.05-7.16 (M, 5 H), 7.19 (d, J=2.3 Hz, 1 H), 7.33 - 7.47 (M, 6 H), 7.53 - 7.72 (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): HRMS: calced for
CaaHasCIFsNo06S; + H+, 823.18847; found (ESI-FTMS, [M+H]™), 823.1887; HPLC purity
H2O/CH5CN: 100 %, H,0/MeOH: 100 %.

Example 39
3-(4-{[2-(5-chloro-1-(diphenylmethyl)-2-{2-[({1-][2-
(trifluoromethyl)phenyllethyl}sulfonylyaminojethyl}-1H-indol-3-
yhethyllsuifonyliphenyl)propanoic acid

Step 1: Using the procedure in Example 1, Step 9, ethyl 3-[4-({2-[2~(2-aminoethy})-5-
chioro-1-(diphenylmethyl)-1H-indol-3-yllethyl}sulfonyl)phenyllpropanocate (Example 38,
Step 14) was reacted with 1-(2-triflucromethyl-phenyl)-ethanesulfonyl chioride (0.13 g,
0.46 mmol) to afford 3-{4-[2-(1-benzhydryl-5-chloro-2-{2-[1-(2-triflucromethyl-phenyl)-
ethanesulfonylamino]-ethyl}-1H-indol-3-yl)-ethanesulfonyll-phenyl}-propionic acid ethyl
ester (0.110 g, 40%).

Step 2: The sulfonamide ester (0.11 g, 0.13 mmol) was hydrolyzed according to
Example 1, Step 10 to afford 0.068 g (64%;) of the title product, a white solid.

- 1H NMR (400 MHz, CBCl;) © 1.67 (d, J=6.8 Hz, 3 H) 2.57 - 2.72 (m, 4 H) 2.80 (t, J=6.8

Hz, 2 H) 2.84 - 2.94 (m, 2 H) 3.03 (t, J=6.4 Hz, 2 H) 3.20 - 3.31 (m, 2 H) 5.82 - 5.88 (m, 1
H) 6.37 (s, 1 H) 6.73 - 6.81 (m, 2 H) 6.98 (d, J=4.4 Hz, 2 H) 7.05 (d, J=5.4 Hz, 2 H) 7.24
-7.49 (m, 11 H) 7.63 (d, J=7.8 Hz, 1 H) 7.80 (d, J=7.8 Hz, 1 H) 7.88 (d, J=8.6 Hz, 2 H).

Example 40

4-{3-[5-chlorc-1-{diphenylmethyl)-2-(2-{[(2-hydroxybenzyl)sulfonyllamino}ethyl)-1H-
indol-3-yllpropylibenzoic acid

Step 1: Using the procedure described in Example 5, Step 1, 2-benzyloxybenzylbromide
(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) 8 3.82 (s, 2 H) 5.09 (s, 2 H) 6.81 - 8.91 (m, 1 H) 6.96 (d, J=7.58

-B63.
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Hz, 1 H) 7.08 - 7.18 (m, 1 H) 7.26 - 7.34 (m, 1 H) 7.34 - 7.41 (m, 2 H) 7.45 (dd, J=1.77
Hz, 1 H) 7.52 (d, J=7.07 Hz, 2 H).

Step 2: Using the procedure described in Example 5, Step 2, (2-benzyloxy-phenyl)-
methanesulfonic acid sodium salt (30 g, 99 mmol) afforded (2—benzyloxy~phényl)—
methanesulfonic acid (15 g), a white solid which was used without further purification.
'H NMR (400 MHz, DMSO-d;) & 3.81 (s, 2 H) 5.08 (s, 2 H) 6.80 - 6.92 (m, 1 H) 6.95 (d,
J=7.83 Hz, 1 H) 7.07 - 717 (m, 1 H) 7.31 (d, J=6.82 Hz, 1 H) 7.34 - 7.42 (m, 2 H) 7.45
(dd, 1 H) 7.52 (d, J=7.33 Hz, 2 H).

Step 3: Using the procedure described in Example 5, Step 3, (2-benzyloxy-phenyl)-
methanesulfonic acid (7 g, 25.15 mmol) afforded (2-benzyloxy-phenyl)-methanesulfonyl
chloride (2.6 g, 35%). 'H NMR (400 MHz, CDCh) 8 5.06 (s, 2 H) 5.15 (s, 2 H) 7.00 - 7.10
(m, 2 H) 7.30-7.50 (m, 7 H).

Step 4: As outlined in Step 9 Example 1, methyl 4-{3-[2-(2-aminoethyl)-1-benzhydry}-5-
chloro-1H-indol-3-yljpropyl}benzoate (Example 7, Step 6, 3.92 g, 7.3 mmol) was reacted
with (2-benzyloxy-phenyl)-methanesulfonyl chioride (2.6 g, 8.76 mmol) to afford 4.1 g of
methyl 4-{3-[2-[2-({{2-(benzyloxy)benzyl]sulfonyl}amino)ethyl]-5-chloro-1-
(diphenylmethyl)-1H-indol-3-yl]propyljbenzoate, a white foam, in 59% yield. *H NMR
(400 MHz, CDCly) 8 1.80 - 1.99 (m, 2 H) 2.49 - 2.78 (m, 6 H) 2.85 (t, /=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)6.83-6.93 (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)benzylsulfonyl}amino)ethyl]-5-chloro-1-
(diphenylmethyl)-1H-indol-3-ylipropylibenzoate (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-(diphenylmethy!)-2-(2-{[(2-hydroxybenzyl)sulfonylJamino}ethyl)-1H-indol-3-
yllpropylibenzoate and methyl 4-{3-[1-(diphenylmethyl)-2-(2-{[(2-
hydroxybenzyl)sulfonyllamino}ethyl)-1H-indol-3-yljpropylibenzoate (3:1) as a white foam
in 74% overall yield,
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Step 6: Using the procedure in Step 10, Example 1, the sulfonamide ester mixture (3.35
g) was hydrolyzed and purified by preparative HPLC to afford 1.18 g (36%) of the title
product, a white solid. 'H NMR (400 MHz, CDCls) § 1.89 - 2.01 (m, 2 H) 2.64 - 2.96 (m,
8H)4.16 (s, 2 H)4.17 -4.25 (m, 1 H) 6.50 (d, J=8.84 Hz, 1 H) 6.74 - 6.89 (m, 4 H) 6.85
(dd, J=1.64 Hz, t H) 7.01 - 7.13 (m, 4 H) 7.11 - 7.23 (m, 1 H) 7.23 - 7.38 (m, 8 H) 7.41
(d, J=2.02 Hz, 1 H) 7.90 - 8.04 (m, 2 H); HRMS: caled for CuHs7CIN2OsS + H+,
693.21845; found (ESI-FTMS, [M+H]™), 693.21709; HPLC purity (CH,CN-H,0): 7.24
min, 100.0%. HPLC purity (MeOH-H,0): 8.12 min, 100.0%.

Example 41
4-{3-[5-chloro-1-(diphenylmethyl)-2-(2-{[(2-quinolin-5-ylbenzyl)sulfonylfamino}ethyl)-1H-
indol-3-yllpropylibenzoic acid

Step 1. The bromide from Example 24, Step 1 was reacted with 5-quinolineboronic acid
according to the procedure in Example 29, Step 1 to afford the Suzuki product.

Step 2. As described in Example 1, Step 10, the ester was hydrolyzed and the product
purified by preparative HPLC to afford the title compound, a white solid. H NMR (400
MHz, CDCls) & 'H NMR (400 MHz, CDCly) 8 1.77 - 1.91 (m, 2 H), 2.35 - 2.70 (m, 6 H),
2.76 (t, J=7.2 Hz, 2 H), 3.65 (d, J=13.9 Hz, 1 H), 3.89 (d, J=13.9 Hz, 1 H), 4.00 (t, J=5.3
Hz, 1 H), 6.39 (d, J=9.1 Hz, 1 H), 6.63 - 6.79 (m, 2 H), 6.86 - 7.04 (m, 4 H), 7.08 - 7.24
(m, 10 H), 7.24 - 7.40 (m, 4 H), 7.43 - 7.51 (m, 1 H), 7.55 (dd, J=8.6, 7.1 Hz, 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, 1 H), 8.83 (dd, J=4.3, 1.8 Hz,
1 H). HRMS: caled for CagHs2CINgO4S + H+, 804.26573; found (ESI-FTMS, [M+HT™),
804.2663. '

An alternative method for preparing intermediate compounds of the general
formula:
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(OHR5)n2'——'ﬁ*'°~X

Re
where X is halogen, preferably chlorine, is disclosed in U.S. Patent Application
Ser. No. 11/064,241, filed February 23, 2005, which is incorporated by reference herein
in its entirety. Briefly, the method involves the formation of sulfonic acid prior to
conversion to the sulfonyl halide, according to the general scheme befow:

Group I or II metal
sulfite salt
Ar-R- I, —m—m (Ar—R—SOg)qM
il step 1 I

step 2 | protic acid

step 3
Ar-R-SO,-X <—— Ar-R-SO,H
I halogenating v
reagent

wherein L is a leaving group; Ar represents a 2,6-disubstituted phenyl moiety; R
represents a (CHRg),, moiety, and M is a group | or group li metal ion. In accordance
with the scheme, sulfonic acids of Formula IV can be converted to sulfonyl halides by

‘reaction with a halogen substitution reagent (i.e., a reagent that can conver{ a non-

halogen substituent such as, for example, H or OH, to a halogen substituent; i.e., convert
a sulfonic acid moiety to a sulfonyl halide moiety), for example SOClL, POCI,
CClyftriphenylphosphine, oxalyl chloride or oxalyt bromide, preferably oxalyl chloride.
The halogen substitution agent is preferably used in excess quantity, particularly if there
is residual solvent in either the starting material, solvents or both. When oxalyl chloride is
used as the halogen substitution agent, it can be used in a range from about 1 to about 6
equivalents; 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 Formula IV). One skilled in
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the art will recognize that the amount of halogen substitution agent used will depend, inter
alia, on the amount of water in the starting material or solvent and the nature and
reactivity 6f the starting material and solvents.

Suitable solvents for the halogen substitution reaction (step 3 of the scheme
above) include any organic solvent that can at least partially dissolve the compound of
Formula IV. Preferred solvents include non-polar or weakly polar solvents, including
acetonitrile, aromatic hydrocarbons such as benzene and toluene, and halogenated
solvents such as 1,2-dichloroethane and methylene chioride. More preferred solvents
are ethers. Suitable ethers include tetrahydrofuran, dioxane, diethyl ether, dibuty! sther,
diisopropyl ether or mixtures thereof and the like. A more preferred ether is
tetrahydrofuran.

The halogen substitution reaction can be carried out at any suitable temperature,
for example at about —40 °C to about room temperature, preferably below about —10 °C.

The suifonyl halide-forming step (step 3 of the scheme above) can also be carried
out in the presence of an acyl transfer catalyst, such as a tertiary amide (e.g.,
dimethylformamide). The acyl transfer catalyst can be provided in an amount sufficient to
accelerate the reaction rate. The acyl fransfer catalyst is present in less than about one
equivalent relative to the amount of sulfonic acid reagent, preferably in an amount of
about 0.01 to about 0.5 equivalents; even more preferred, about 0.1 to about 0.2
equivalents, relative to the amount of sulfonic acid reagent.

The compounds of Formula | can be isolated from the reaction mixture by
precipitation and filtration.  Any of numerous well known methods for inducing
precipitation can be used. In some preferred embodiments, an anti-solvent such as water
or a solvent containing water can be added to the reaction mixture to induce precipitation.
Use of water as an anti-solvent can reduce decomposition rate of the sulfohyl halide
product relative to the decomposition rate observed when an organic solvent such as
heptane is used, resulting in improved yields. Precipitation can be facilitated by
lowering the temperature of the reaction mixture to, for example, to below about 20 °C.

As shown in the scheme above, sulfonic acids of Formula [V 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 salt 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, HsPO4, HNOg, HCIO,,
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0.87 1,55 In addition, the compounds of Examples 14 and 25 were
also found to be efficacious in the mouse experimental autoimmune
encephalomyelitis (EAE) model of 10 multiple sclerosis. As shown by the
data in the Table below, these compounds led to a delayed onset of
disease and reduced severity of disease when administered orally in
doses as low as 2.5 mg/kg. Days After Immunization Vehicle Control

g%aé%p%?djiﬁe%ﬁ?eﬂ%/e%ﬁa?vae y,lth%Xﬂargt]iglgc%SCE%ﬁSbgn egnl légggrﬁg ajéigj-,-i-ughoag f%l%nic,
methanesulfonic acid, p-toluene sulfonic acid, benzenesulfonic acid, trifluoroacetic acid
and other sfrong organic acids. The protic acid can be provided in gaseous form.
Preferably, the inorganic acid is HCI, more preferably gaseous HCI that is added to the
reaction solvent containing the sulfonate salt. The protic acid is advantageously provided
in excess molar equivalents relative to the sulfonic acid salt of Formula l1.

Formation of the sulfonic acid compound of Formula IV can be carried out in any
suitable solvent. For example, organic solvents in which the compound of Formula Il is
at least partially soluble are suitable. The solvent can be chosen such that it poorly
dissolves metal halide salts, such as NaCl or KCl, thereby thermodynamically driving the
reaction by precipitation of metal halide salt. The solvent can contain an alcohol, such as
methanol, ethanol, isopropanol, and the like, or a mixture thereof, preferably methanol.
The solvent can also contain water. Reaction temperature can be readily determined by
the skilled artisan, For example, the reaction can be carried out at a temperature below
room temperature, such as about ~20 to about 10 °C, preferably at about 0 or below
about 10 °C.

The sulfonic acid compound of Formula IV can be isolated according fo routine
methods, such as precipitating the product from the reaction mixture.

The sulfonic acid salt (sulfonate salt) compound of Formula ll can be prepared by
reacting a compound of Formula 1l: Ar-R-L {(wherein Ar, R and L are defined hereinabove)
with a Group | or || metal suffite salt optionally in the presence of a phase transfer catalyst
as shown in step 1 of the scheme above. Any Group | or Il metal sulfite salt is suitable,
for example, Li;SOs, NayS0s, KzSO3, MgS0;, CaS0Os;, and the like. Group | or Il metal
sulfite salts can be provided in molar excess of, for example, about 2 eq, fo about 1 eq,
relative to the amount of compound of Formula Il. Suitable metal salts include Na,SO;,
K2S0; and NapS0s,.

The formation of the sulfonate salt compounds of Formula Il can be carried out in
the presence of a phase transfer catalyst, for example a quaternary ammonium halide,
such as tetrabutyl ammonium iodide. The phase transfer catalyst can be provided in an
amount suitable {o accelerate the reaction rate, for example in about 0.1 fo 2% or more
preferably 0.5 to 1% by weight.

Any suitable solvent can be employed, such as soivent that can at least partially
dissolve Group | or Il metal sulfite salts, such as water, in an amount of from about 50%,
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more preferably about 75%, even more preferably more than about 90%, siill more
preferably more than about 95%, and yet more preferably more than about 99% water.
The reaction can also be carried out at any suitable temperature, preferably an elevated
temperature, for example about 100 °C.

Isolation of the compound of Formula Il from the reaction mixture can be carried
out by any routine method, such as precipitation from the reaction mixture by, for
example, treatment of the reaction mixture with a water-soluble inorganic salt such as
NaCl or KCI, more preferably NaCl. Isolation of the compound of Formula 11l 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, efc.), aromatics (e.g., benzene, toluene,
xylene, efc.), 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 Micelle 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, Finland). 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 KCIL. DTPC (1, 2~O—tetradecy!—sﬁ~giycero-
3-phosphocholing, Avanti) at a final concentration of 120 uM was added the day of the
experiment and GLU (7-Hydroxycoumarinyl-y-linolenate, Biomol Research Lab, Inc.) at a
final concentration of 90 uM was added immediately prior to each assay.

Compounds (10 L) dissolved in DMSO were placed in duplicate wells of a black
96-well plate. Wells corresponding to the positive and negative controls contained
DMSO without inhibitors. Just prior to the experiment, 200 UL assay buffer cont‘aining 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 L cPLAa 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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increase in fluorescence was read every 4 min for 84 min. The slope of the resulting line
was determined and the inhibition was calculated using the equation below: '

Percent Inhibition = [1 - (slope with inhibitor — slope negative control)/(slope positive
control — slope negative control)] x 100

Rat Whole Blood Assay

Fresh blood was collected in heparinized tubes by cardiac puncture of male
Sprague-Dawley rats. Aliquots of blood (0.6 mL) were incubated with either 6 L solvent
(DMSO), 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 yM. DMSO (6 pL) was added in the unstimulated controls. The reactions were
stopped by mixing 60 uL 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 L
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 Micelie ‘ Rat Whole Blood TXB,
Example # ICs0 (UM) ICs0 (UM)
1 026 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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3.58 2.00 1.93 24 3.60 2.05 2.00 25 3.71 1.90 1.98 26 3.71 1.89 1.95 27
3,711.891.93 These results show that treatment of mice with cPLA2
inhibitors of Examples 14, 25, Compound A and Compound B can prevent
EAE when administered from the time of immunization and reduce clinical
severity of EAE in mice which have already developed

7 0.018 0.03
8 0.024 0.02
9 0.022 0.02
10 0.009 0.02
11 0.28 0.38
12 0.021 0.04
13 0.026 0.03
14 0.03 0.02
15 0.068 0.12
16 0.023 0.05
17 0.01 0.02
18 0.025 0.04
19 0.022 0.03
20 0.014 0.17
21 0.0059 0.03
- 0.021 0.08
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
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5EAE or are close to developing clinical signs of the disease. Effect of
cPLAZ2 inhibitor in atherosclerosis The effect of administration of a
cPLAZ2 inhibitor in the apolipoprotein E (ApoE) knockout mouse model of
atherosclerosis was determined by the following procedure. 10 ApoE KO
mouse model 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 cmd VLDL particles by the liver, thereby preventing the 15
accumufation-ofcholesterd:¥ch remnants in-the-blood $#am. As a result

of the hg ozygous |nact|v81 '8 n of the ApoE gene, ApoE KO mice exhibit

high-teveis-of ¢hotesterot;v
ath r.o.s%l rotig plaquee in §eR8s of smgul rities along tQ%A‘arterlal tree,
spemﬂ@mhe aortic sinus where high fremodynamic disturbances
prevail apd at branching siggs glong the agrta. 20 oPLAZg '
atherosclerosis Cytosolic phospholipase AR (cPLA2) preferentially

mefiatessthe release of aragl2lonic acid upon cell actigagzon. Metabolites
of arachidonic @acid, the eicosanoids, are recognized as important

‘ -T@cesses Decreased 25008y nthesis of

own to |nh|b|t atherosclerotl

atherosclerosns (see Ran Ke et al.. Clrculatlon 1993 8

|I nf Al | A/ CAIAn~n 2000 A (AN AL 7 ot ot
Ctar; =Sttt S 200U~ 00 (& ). 597 4O, \,ynuo ctrat.,

culati n 20 2; 106(10) -1287; Praticb at al., PNAR 2001; 98(6):
' ?Iomﬁ)ﬁmatte
et dl., A‘g\gB 2000; 20(7): 15_3&71728; Aiellg et al., ATVg g002; 5 22(3):
443-449; Subbanagounder et al., Circ. Res. 1999; 85(4): 311-318). In
addition3gPLA2 expressiom bas been detected in humanoatherosclerotic
arteries but not in normal. healthy human drteries (see Schafer Elinder et
al., ATVB01997; 17(10):22502263). Effect of an inhibit®a6f cPLA2 on
atherosclerosis in mice 10Six week old male ApoE KO mice were trealled
with 4-{381 -benzhydry1-5-&H18¢0-2- -
(2-{[(3,4-dichlorobenzyl)sulfonyllaminolethyl)-1H-indo1-3-yffpropyl}benzoic
acid (Compound C). Mice were fed a normal chow diet supplemented with
Compound C at 1.3mg/g and 3.3mgig (resulting in -250ng/mL and
-500ng/mL maximum drug exposure,

Effect of cPLA, inhibitor in Models of Thrombosis

The effect of administration of cPLA, inhibitors in models for thrombosis was

of cPLA2 i

determined by the following procedures.

Platelet Function Analyzer (PFA-100®) Study

Human platelet aggregation was studied using the platelet function analyzer
(PFA-100®). Human blood was collected from volunteers who had denied taking any
platelet inhibitory medications over the previous two weeks. Blood was collected in
3.2% sodium citrate Vacutainer tubes (Becton Dickinson). Tubes were inverted 5 times
and the blood was transferred to 15 ml polypropylene conical tubes. 5 pl of respective
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respectively) or vehicle for 20 weeks. Serum thromboxane 82 levels were
significantly 15decreased after 9 and 20 weeks of treatment when
compared to control animals, as shown in the table below: Serum
Thmmboxane 82 Levels % Decrease vs Control Compound C (1.3 mg/qg)
Compound C (3.3 mg/g) after 9 weeks of treatment 52.5 61.2 after 20
weeks of treatment 36.6 49.5 In addition, atherosclerotic plague burden at

. 0
o R Bh BATBE) L 3B RS e oro-o
ity dhaEisu fsadteninylefitaisdgiat et dderirtstered thgample
compLEAE-aiid:3malighangdndBmglg2 rgspettivelneubrnmeampariyifamino)
EODiLoLaImAlS ) FUpIBENas S e NdR g aBlebalew, Jeslysiea innereent
kﬁgﬁgiaﬁ? %[ggﬁ thﬁogﬂga,\r/@s n%tmq%%??m ns ,_f%?mo_nstr, ting the role
(s a1 A TARIE G ARy IS ERSS élslééo HERERF T ASiorsgpound
Righeserded dayhamhridistafbdinie Sumaiebbsdeiowive dagorespdstivg tRiibitor
AwitentEton padadiG VS o gig <toatipo o5 (3.8bezglge inverted 10 times to
mix, and allowed fo sit at room temperature for 10 minutes prior to run in PFA-100. The
manufacturers protocol was followed for the PFA-100 using Collagen/Epinephrine
cartridges (0.5% DMSO alone in whole blood gave closure times of 125 +/- 13.9
seconds). Maximum closure time is 300 seconds, as set by the manufacturer.
The results are shown in Figure 1. Compound C or the compound of Example
14 or Example 25 was allowed to incubate with whole human blood priar fo challenge
testing in the PFA-100. All compounds were efficacious in the platelet function assay.
At a concentration of 1.25 pg/ml, 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.

FeCls-induced model of arterial thrombosis
Two hours prior to induction of vascular injury, Sprague Dawley outbreed rats
(80-100 gram of body weight) received 4-(3-{5-chloro-1-(diphenylmethyl)-2-{2-({{2-fluoro-

8-(trifluoromethyl)benzyl]sulfonyl}amino)ethyl]-1H-indol-3-yl}propyl)benzoic acid
(Example 14) or 4-(3-{5-chloro-1-(diphenylmethyl}-2-[2-({[2-
(trifluoromethoxy)benzyllsulfonylyamino)ethyl}-1H-indol-3-yl}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 prothrombotic 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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% Decrease vs Control 32.4 ns 35.2 ns As shown in the Table below,
atherosclerotic lesion complexity was reduced in animals treated with
Compound C when compared to control animals, as attested by increased
frequency of early-stage lesions and decreased frequency of advanced
stage lesions at the aortic sinus. The Table shows percent of total animals
with Stage 15 (fibrofatty lesion), Stage 2 (early fibrous plaque), Stage 3

e T R Ty i s v e bt

unsta I r? Ared 18818y Ryt
P

éoawlﬁ%w& CORH Gt et 3nmprsh 4R drepkemitiSyseinninc.) and
Blniplalaty Stagdid Stéger® Stage 3 Stage 4 Stage 5 Vehicle 11% 56%

33% Cpb feshid, B¥a{Eh in Figure 2, show that both compounds are efficacious in the
rat ferric chloride thrombosis model when dosed orally at 25 mg/kg.

Thromboxane B, levels in rats with FeCls induced thrombosis

Blood was collected from rats that were dosed with vehicle, the compound of
Example 14 or the compound of Example 25, and subjected to the ferric chloride injury
protocol above. Blood 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 Model of Multiple Sclerosis.

The effect of administration of a cPLA; inhibitor in an animal model of multiple
sclerosis was determined by the following procedure.

Six groups of B8 mice were immunized with MOG/CFA and injected with
pertussis toxin fo induce éxperimental autoimmune encephalomyelitis (EAE), an animal
mode! of Multiple sclerosis. Three groups of mice were freated with vehicle, 4-{3-[1-
benzhydryl-5-chloro-2-(2-{[(2,6-dimethylbenzyl)sulfonyljaminc}ethyi)-1H-indol-3-
yllpropyl}benzoic acid (Compound A), or 4-{2-[1-benzhydryl-5-chloro-2-(2-{[(3,4~
dichlorobenzyl)sulfonylJamino}-ethyl)-1H-indol-3-yl]lethoxy}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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33% 56% 11% Cpd. C 3.3 mg/g 9% 18% 37% 27% 9% 10 Thromboxane
82 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 15 collected through the retro-orbital siunus and left to coagulate at
37' C for one hour. Serum was then isolated and assayed for
thromboxane 82 by ELISA. Thromboxane concentrations (ng/mL) were
found for BERVERRI &P Rertis) ishigeaRIVES(3.3 mg/g): 33.511.6;
Compaumdrely&ixaftyilent@{B Bl dy48rFlysis a separate experiment,
g\golti %Opgﬂé/ﬁ%n\e‘,\/@rf%lﬂ@&%Qlé%tﬁ!ﬁéﬂ%cﬂﬁrﬁﬁl&eaﬁ@§g£ﬁ%w&q 5 pxayune
a y.ora e. Blo throu
retro- orbl{?ﬁ lsblﬁlaugnérrﬁﬁgl}/f%r&%sg ate atqg%a% for orﬁ)erﬁgﬁrﬂe§ém?%ewmécse
then |S%Fé?éﬂr8%aé?§%8%6“f6‘?dﬁnromboxane 82 by ELISA. Thromboxane

concentrations (ng/mL) were found to be: Vehicle: 267.934.3; Compound

f Example 25: 9 45.0, 25Effect of cPLA2 | Jﬁilﬂitnr inModels of Stroke
THR@Rffe cgg):ft%(ﬁrr nﬁgff&t%'ﬁ% & EBLA InhigGaED ngarélﬁsf'f'gpys rGRERYAS
dﬁt@ﬁmlneobéwlthn folbwmg roceﬂures | Onset Onset Onset

11 0 0 0 0 0

12 0 0 0 0 0 0

13 0 0 0 0 0 0

14 0 0 0 0 0 0

15 0.23 0 0 0.37 0.33 0.10
16 0.50 0 0 0.97 0.60 045
17 0.63 0 0.06 1.30 0.80 0.80
18 0.93 0 0.06 1.63 1.03 1.05
19 1.03 0 0.11 1.63 1.13 1.10
20 1.47 0 0.39 2.23 1.50 1.00
21 1.863 0.06 0.44 240 1.57 1.20
22 213 0.09 0.50 243 1.60 1.10
23 2.53 0.16 0.67 247 1.37 1.40
24 2.73 0.19 0.56 247 143 1.35
25 2.67 0.25 0.56 2.30 1.23 1.25
26 273 0.28 0.56 217 0.87 " 1.40
27 2.63 0.38 0.72 2.17 0.87 1.55

in addition, the compounds of Examples 14 and 25 were also found to be
efficacious in the mouse experimental autoimmune encephalomyelitis (EAE) model of
multiple sclerosis. As shown by the data in the Table below, these compounds led to a
delayed onset of disease and reduced severity of disease when administered orally in
doses as low as 2.5 mg/kg.

Days After Example 14 Example 25
Immunization Vehicle Control 2.5 mgl/kg 2.5 myg/kg

Day 1 Day 1

11 0 0 0

12 0.08 0 0

13 0.50 0 0

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
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Cerebellar granule neuron cultures  Primary cerebellar granule
neurons were isolated from P5-8 rat pups. Briefly, cerebelli were collected
and pooled in ice-cold phosphate buffer saline (PBS) without 5 Ca2+ and
Mg2+. The tissue was finely chopped and transferred to an enzymatic
dissociation media containing 20 (Wm! papain in Earle's balanced salt

solution (Worthington Blochemlcal Freehold NJ) and mcubated for 30
minutes-at 37C--After
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various concentrations of Compound A, and MK801, a NMDA receptor
st which | s a positive control. Neuroprotection by cPLA2
b

rs ,&galns? GD 1 Control OGD 0.1 pM 0.3 pM 1 pM 3 uM Control
The apolipoprotein E (ApoE) knockout mouse was created by gene targeting in

embryonic stem cells to dlsrupt 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 high levels of
cholesterol, which in furn induces the formation atherosclerotic plaqueé 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 atheroscierosis

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
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atherosclerosis (see Ranke et al., Circulation 1993; 87(6) 1873-1879; Paul et al., Life
Sciences 2000; 68(4):457-465; Cyrus et al., Circulation 2002; 106(10) 1282-1287,
Pratico et al., PNAS 2001; 98(6): 3358-3363; Burleigh et al., Circulation 2002; 105(15).
1816-1823; Cayatte et al., ATVB 2000; 20(7): 1724-1728; Alelic et al., ATVB 2002;
22(3): 443-449; Subbanagounder et al., Circ. Res. 1999; 85(4): 311-318). In addition,
cPLA; expression has been detected in human atherosclerotic arteries but not in normal
healthy human arteries (see Schéfer Elinder etal.,, ATVB 1987, 17(10):2257-2263).

Effect of an inhibitor of cPLA; on atherosclerosis in mice

Six week old male ApoE KO mice were treated with 4-{3-[1-benzhydryl-5-chloro-2-
(2-{[(3,4-dichlorobenzyl)sulfonyllamino}ethyl)-1H-indol-3-yljpropyl}benzoic acid
(Compound C). Mice were fed a normal chow diet supplemented with Compound C at
1.3mg/g and 3.3mg/g (resulting in ~250ng/mL and ~500ng/mL maximum drug exposure,
respectively) or vehicle for 20 weeks. Serum thromboxane B2 leveis were significantly
decreased after 9 and 20 weeks of treatment when compared to control animals, as
shown in the table below:

Serum Thromboxane B2 Levels

% Decrease vs Control Compound C (1.3 mg/g) Compound C (3.3 mg/g)
after 9 weeks of treatment 52.5 61.2
after 20 weeks of treatment 36.6 48,5

in addition, atherosclerotic plague burden at the aortic sinus was decreased by
32.7% (3495824132685 vs 519220+100694 pm?, p<0.05) and 45.6% (282697+146462 vs
519220£100694 pm?, p<0.001) in animals that were administered the compound at
1.3mg/g and 3.3mglg, respectively, when compared to control animals. Further, as
shown in the table below, reduction in percent lesion area along the aorta 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)
32.4ns

Compound C (3.3 mg/g)
35.2 ns

-

% Decrease vs Control
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As shown in the Table below, atherosclerotic lesion complexity was reduced in
animals treated with Compound C when compared to control animals, as attested by
increased frequency of early-stage lesions and decreased frequency of advanced stage
lesions at the aortic sinus. The Table shows percent of total animals with Stage 1
(fibrofatty lesion), Stage 2 (early fibrous plaque), Stage 3 (advanced fibrous plaque),
Stage 4 (stable complicated lesion) and Stage 5 (unstable complicated lesion) for animals
dosed with vehicle, Compound C at 1.3 mg/g and Compound C at 3.3 mg/g.

Athersclerotic Lesion Complexity

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5
Vehicle 11% 56% 33%
Cpd. C '
33% 56% 11%
1.3 mgly .
Cpd.C
9% 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 isclated and assayed for thromboxane B2 by ELISA. Thromboxane
concentrations (ng/mL) were found to be: Vehicle: 76.1£17.3; Compound C (3.3 mg/g):
33.5411.6; 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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Cerebellar granule neuron cultures

Primary cerebellar granule neurons were isolated from P5-8 rat pupé. Briefly,
cerebelli were collected and pooled in ice-cold phosphate buffer saline (PBS) without
Ca** and Mg®. The tissue was finely chopped and transferred to an enzymatic
dissociation media containing 20 IU/ml 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), penicillin/streptomycin, aphidicolin,
glutamate, potassium chloride] containing 2,000 1U/mi DNase and 10 mg/ml ovomucoid
protease inhibitor. Single-cell suspensions in complete media were plated on pre-coated
poly-L-ornithine/laminin 24-well plates (Becton-Dickinson, Bedford, MA) at a density of
5.0 x 10° cells/well. Cells were maintained for two weeks prior to experimentation.

Oxygen-Glucose Deprivation (OGD) in Cultured Neurons

Cultures were treated with Compound A at various concentrations, 60 minutes
before OGD. Media was removed and replaced with deoxygenated buffer in an
anaerobic chamber (80% nitrogen, 10% hydrogen, 10 % carbon dioxide gas mixture).
Fresh Compound A, Example 34 or Example 41 was added to the cultures and
maintained in the anaerobic chamber for 2 hours. At the end of the incubation, fresh
media was exchanged and fresh Compound A was added. Cultures were maintained for
an additional 24 hours in a normoxic incubator. Cell death was determined by
measuring lactate dehydrogenase release into the media 24 hours fater (Roche
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 0oGD 0.1 uM 0.3 uM 1 uM 3 UM

Control

Avg. 14 51
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St. Dev, 3 5

Cpd. A

Avg. 38 31 27 20
St. Dev. 2 5 4 2
Ex. 34 ‘
Avg. 35 28 21 18
St. Dev. 4 3 3 2
Ex. 41

Avg. 40 33 30 24
St. Dev. 6 4 5 4

It can be seen from these data that administration of Compound A, the
compound of Example 34, or the compound of Example 41 was effective in protecting
cultured neurons from OGD-induced cell death. At concentrations as low as 0.1 pM,
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 mode! 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/ml 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 lsland, NY),
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pénioillin/streptomycin, aphidicolin, giutamate] containing 2,000 |lU/ml DNase and 10
mg/ml ovomucoid protease inhibitor. Single-cell suspensions in complete media were
plated on pre-coated poly-L-ornithine/laminin 24-well plates (Becton-Dickinson, Bedford,
MA) at a density of 5.0 x 10° celis/well. Cells were maintained for one week prior to
experimentation.

MPP* exposure in Dopaminergic Neurons

Cultures were treated with various concentrations of Compound A, Compound B,
Compound C and GDNF (glial-cell line derived neurotrophic factor, a positive control)
hours before exposure o the neurotoxin MPP”, the toxic metabolite of MPTP. Cultures
were exposed to 10 pM MPP* for 60 minutes. After the exposure, fresh media was
exchanged and fresh compound was added. Dopaminergic neurcn viability was
determiried 24 hours later by measuring *H-dopamine uptake as described in Pong et
al., 1997, supra. The results are shown in the Table below: '

Neuroprotectin by cPLAZ2 inhibitors against MPP*

Control | 10 M MPI | 0.3 M 1 puM 3 UM 10 pM

Avg. 100 56.6

St. Dev, 8.2 2.2

Cpd. A

Avg. 76.9 83.4 78.8 81.1
St. Dev. 34 57 3.3 6.4
Cpd. B

Avg. 74 71.6 78.6 83.2
St. Dev. 3 2 55 5.1
Cpd. C .
Avg. 68.6 70.6 75.9 79.6
St. Dev. 3.8 3.6 26 1.3
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It can be seen from these data that administration of Compound A, the
compound of Example 34, or the compound of Example 41 was effective
in protecting cultured neurons from OGD-induced cell death. At
concentrations as low as 0.1 uM, 5statistically significant reduction in
percent cell death was observed for these compounds. Effect of cPLA2
inhibitor in Models of Parkinson's Disease The effect of
administration of a cPLAZ2 inhibitor in a model for Parkinson's 10Disease
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embryos as described in Pong K., et al., (1997) J. Neurochem. 69
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Therefore, the compound of Example 10 was tested i the carrageenan paw edema

model. In this model, the compound was administered orally 2 hours before sub-plantar
injection of carrageenan and the inhibition of paw swelling was determined over the next
three hours. Paw edema was statistically significantly decreased at doses as low as 3
mg/kg ‘and an approximate ED50 (based on a maximal inhibition of 50%) was
determined to be 7.5 mgrkg.

These data demonstrate that compound of Example 10 works in a classic model
of in vivo inflammation that has been used to predict the effectiveness of both NSAIDs
and COX-2 inhibitors.

Effect of Compound of Example 10 in the Collagen-induced Arthritis Model
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Control 10 pM MP1 0.3 pM 1 pM 3 tiM 10 pM Avg. 100 56.6  St. Day, 8.2
2,2

The compound of Example 10 was tested in the mouse CIA model, which has

‘many immunologic and pathologic similarities to human rheumatoid arthritis (See

Trentham, D.E,, et al., supra). Arthritis was induced in DBA/1LacJ mice by intradermal
injection of an emulsion of bovine type Il collagen and CFA followed by a boost with an
intfradermal injection of bovine type Il collagen emuisified in incomplete Freund's
Adjuvant 21 days after the initial immunization. Compound efficacy was assessed in a
semi-therapeutic dosing regimen that was initiated when 10% of the animals showed
disease symptoms. At that point animals were randomly assigned to treatment groups
and administered the compound of Example 10 (100 mg/kg) PO BID for 28 days.
Control groups received celecoxib, vehicle alone or were left untreated. All animals
were scored daily in a blinded fashion for visual signs of disease symptoms.

The mean scores of the group freated with the compound of Example 10 were
compared fo the vehicle-control group values using the Student's t-test. During
treatment starting on day 10, the group treated with the compound of Example 10 (100
mg/kg BID) showed a statistically significant decrease in the disease severity scores in
all experiments; and the number of animals without disease symptoms was greatest in
the groups that were treated with the compound of Example 10.

After completion of the experiments, paws were processed for histology. Two
board certified veterinary pathologist evaluated the slides in a blinded fashion. Each
paw was assigned a numerical score for both arthritis severity add the general number
of joints affected. Mice treated with the compound of Example 10 (100 mg/kg BID) had
the lowest group mean severity scores and the highest percentage of unaffected (grade
0) paws; vehicle-treated and untreated mice had the highest group mean severity scores
and the highest combined percentage of grade 3 and grade 4 affected paws. Mice

"treated with the compound of Example 10 (100 mg/kg) had an average severity grade of

0.9/2.1 (pathologist 1/pathologist 2) whereas vehicle treated animals had an average
severity score of 2.1/3.0. Similar results were seen in an additional experiment at 100
ma/kg.

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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Prostaglandins and leukotrienes at the site of inflammation and tissue damage are
partially responsible for this potentiation of the pain response. Prostaglandins promote
the phosphorylation of ion channels, increasing the excitability and lowering the pain
threshold of sensory neurons. Analogously, leukotriene B; and related arachidonate
metabalites of 12-LO bind to and activate the capsaicin receptor {(ar VR,) ion channel on
neurons that respond to heat and low pH (See Piomelli D., TRENDS in Pharmacological
Sciences, January 2001;22(1):17-29). The effect of the compound of Example 10 was
measured in the CFA-induced hyperalgesia model, and lipid mediator production was
measured at peripheral and central sites.

The animals were dosed with vehicle, the compound of Example 10, naproxen or
celecoxib, and then CFA was immediately injected into the hind footpad. To assess
hyperalgesia, pressure was applied to the left hind paw at a slow and constant rate using
a digital force gauge. Measurements were taken at 0 and 6 hours. The application of
the force was stopped when the animal vocalized, or struggled. Readings were taken
prior to dosing and CFA injection, and repeated six hours after the CFA injection. Two
independent experiments were run and the data were analyzed separately. The
compound of Example 10 appeared to provide a statistically significant decrease in pain
compared to the vehicle control group at 25 mg/kg.

The paws were collected at the end of each experiment (6 hours) and the levels
dPG&JT&amHX&wmemwwmdmmewwm%.Mmﬂwdmnmemwwme
significantly inhibited by the compound of Example 10 (at 25 mg/kg) and by the
celecoxib and naproxen controls. TXB, levels were also significantly inhibited by
celecoxib, however, the inhibition with the compound of Example 10 and naproxen was
greater than the inhibition with celecoxib, suggesting a COX-1 dependent component to
the synthesis. As expected, LTB, levels were significantly inhibited by the compound of
Example 10, but there was evidence of substrate shunting to the B-lipoxygenase
pathway as levels actually increased with naproxen and celecoxib. '

in summary, the compound of Example 10 was active in models of osteoarthritis,
rheumatoid arthritis and pain. The compound significantly inhibited edema at a dose of
3 mglkg 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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induced arthritis model based on both clinical and histological assessment. The
compound was also effective at 25 mg/kg in the CFA model of hyperalgesia.

The compound of Example 10 was also effective at inhibiting the production rof
both prostaglandins and leukotrienes using in vivo models, The production of COX-2
dependent PGE2, COX-1 dependent Thromboxane and 5-L.0O dependent leukotriene B4
was inhibited in paws challenged with CFA.

Effect of Compound of Example 10 in Rodent and Sheep Models of Asthma

Asthma has been defined as a chronic inflammatory disorder of the airways in
which many cells and cellular elements play a role.. In susceptible individuals this
inflammation causes recurrent or persisient episodes of wheezing, breathlessness,
chest tightness and coughing, particularly at night or in the early moming. These
episodes are usually associated with widespread but variable airflow obstruction that
often resolves spontaneously or with treatment. The inflammation also causes an
associated increase in the existing bronchial hyperresponsiveness to a variety of stimuli.
Preciinical models of asthma have provided insight into the underlying mechanisms of
disease pathology and have been instrumental in the development of asthma
therapeutics. In particular, rodent models of allergen-induced pulmonary inflammation
are useful for in vivo assessment of compounds that inhibit the inflammation associated
with allergic asthma and have been used extensively to evaluate the efficacy of
glucocorticoids, leukotriene receptor antagonists, 5-L0 inhibitors, and phosphodiesterase
4 inhibitors (See Kumar, R.K. et al, J Pharmacol Exp Ther. 2003;307:349-355; Wu, A.Y.
et al. Clin Exp Allergy. 2003;33:359-366; Bell, R.L. et al., J Pharmacol Exp Ther
1997:280:1366-1373; and Henderson, W.R., Jr., et al., J Exp Med. 1996;184:1483-
1494). .

The compound of Example 10 was tested in both rat and mouse models of
allergen-induced pulmonary inflammation.

In addition to the allergen induced pulmonary inflammation models in rodents,
allergen induced changes in lung function are often evaluated in allergic sheep. Ascaris
sensitized sheep that are challenged via the airways with Ascaris suum antigen exhibit
features of reversible airway narrowing and AHR. Studies performed in this animal
model present strong evidence that the release of arachidonic acid metabolites plays an

important role in the development of late bronchial responses to antigen challenge (See
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Abraham, W.M,, et al, Respiration. 1989;56:48-56). Thus, the compound of Example 10

was evaluated for effects on aliergen induced changes in lung function in a sheep model
of asthma.

Rat Antigen Induced Pulmonary Inflammation Model

The efficacy of the compound of Example 10 was evaluated in a Brown Norway
rat model in which ovalbumin (OVA)-sensitized animals were challenged via the airways
with an aerosol of ovalbumin (OVA) on days 1 and 2. OVA sensitized rats were
challenged via aerosol on day 1 and day 2. The compound of Example 10 was
administered at 30 mg/kg PO BID 1 hour prior to challenge and 10 hours after challenge
over the 2 day challenge period. Dexamethasone was administered at 3 mg/kg 1P 1
hour prior to challenge on day 1 and day 2. Animals were sacrificed on day 3 and
bronchoalveolar cavities lavaged for analysis of cellular influx. Oral BID administration at
30 mg/kg over the 2 day challenge period statistically significantly inhibited
Bronchoalveolar lavage fluid (BALF) easinophil influx in 8 out of 8 independent studies.
The compound of Example 10 also statistically significantly attenuated the total numbers
of inflammatory cells within the BALF at the dose tested but had no significant effect on
the influx of lymphocytes or neutrophils in this model.

Effect of Compdund of Example 10 in a Sheep Model of Antigen-induced Early and
Late-phase Bronchoconstriction and AHR

Allergen-induced reversible airway narrowing and AHR are two hallmark features
of allergic asthma that can be examined in vivo in a sheep model of asthma. Studies
performed in this animal model present strong evidence that the release of arachidonic
acid metabolites plays an important role in the development of late bronchial responses
to antigen challenge (See Abraham, W.M., et al., Respiration. 1989;56:48-56). The
release of leukotrienes through the LO pathway during the acute bronchial constriction
after inhalation of Ascaris suum antigen represents the key factor for the initiation of the
subsequent events, namely the late-phase response and the bronchial hyperreactivity.
The 5-LO inhibitor zileuton blocks antigen-induced late airway responses, inflammation,
and AHR in this model, whereas a continuous |V infusion of the selective LTD, receptor
antagonist, montelukast, atienuates both the early and late-phase asthmatic responses
(See Abraham, W.M., et al., Eur J Pharmacol 1902:217:119-126; Jones, T.R. et al,, Can
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Avg. 68.6 70.6 75.9 79.6 St. Dev. 3.83.62.6 1.3

J Physiol Pharmacol. 1985;73:191-201). In addition, oral administration of a dual
LTD,/TXB; inhibitor can inhibit both the early and late-phase response, as well as AHR
to carbachol and histamine (See Abraham, W.M., et al., J Pharmacol Exp Ther.
1088;247:1004-1011). PAF has also been implicated in the late-phase response in this
model providing further support for the concept that a more complete blockadé of lipid
mediators by a cPLAz0 antagonist may provide better clinical efficacy compared with
current anti-leukotrienes (See Abraham, W.M..et al., J Appl Physiol. 1989;66:2351-
2357).

The compound of Example 10 was administered at 3 mg/kg BID (PO) 24 h prior
to challenge, 2 h prior to challenge and 8 hr post challenge.. The mean % increase in
airway resistance for 3 individual sheep over the ensuing 8 h period was determined.
Complete biockade of the late asthmatic response was observed

The following day, airway hyperresponsiveness (AHR) was assessed in these
same treated sheep by determining the cumulative carbachol concentration that
increased specific lung resistance by 400%. Treatment with the compound of Example
10 resulted in complete blockade of airway hyperresponsiveness. In an extended dosing
regimen, compound of Example 10 was administeredat 3 mg/kg PO BID for 4 days
before challenge, 2 hours before challenge on the fifth day and 8 hr post challenge.

The mean % increase in airway resistance for 5 individual sheep over the
ensuing 8 h period was determined, and in this more extended dose regimen, there was
a modest but statistically significant inhibition of the early asthmatic response in addition
to a complete blockade of the late-phase response and a complete blockade of AHR to
aerosolized carbachol.

The foregoing data show that the compound of Example 10 is a potent inhibitor
of allergen induced pulmonary inflammation, bronchoconstriction and AHR in animal
models of asthma.

The compounds of the invention inhibit cPLAZ2 activity that is required for
supplying arachidonic acid substrate to cyclooxygenase-1 or 2 and S-lipoxygenase,
which in turn initiate the production of prostaglandins and leukotrienes respectively. In
addition, cPLA, activity is essential for producing the lyso-phospholipid that is the
precursor to PAF. Thus these compounds are useful in the treatment and prevention of
disease states in which leukotrienes, prostaglandins or PAF are involved. Moreover, in
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It can be seen from these data that administration of these compounds
were effective to protect dopaminergic neuron viability against MP P+.
Effects of cPLA2 Inhibitor in Models of Osteoarthritis, Rheumatoid Arthritis
and 5Pain In vivo pharmacology studies using the compound of
Example 10 were conducted to demonstrate the effectiveness of oral
administration in models of inflammation and peripheral pain including the
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numerical score for both arthritis severity and the general number of joints
affected. Mice treated with the compound of Example 10 (100 mg/kg BID)
had the lowest group mean severity scores and the highest percentage of
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30 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). Prostaglandins and leukotrienes at the site of
inflammation and tissue damage are partially responsible for this
potentiation of the pain response. Prostaglandins- promote the
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Asthma has been defined as a chronic inflammatory disorder of the
airways in 10 which many cells and cellular elements play a role. In
susceptible individuals this inflammation causes recurrent or persistent
episodes of wheezing, breathlessness, chest tightness and coughing,
particularly at night or in the early morning. These episodes are usually
associated with widespread but variable airflow obstruction that often
resolves spontaneously or with treatment. The inflammation also causes
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20 Effect of Compound of Example 10 in a Sheep Model of
Antigen-Induced Early and Late-phase Bronchoconstriction and AHR
Allergen-induced reversible airway n%gowmg and AHR are two hallmark
features of allergic asthma that can be examined in vivo in a sheep model
of asthma. Studies performed in this animal model present strong
evidence that the release of arachidonic 25 acid metabolites plays an
important role in the development of late bronchial responses to antigen
challenge (See Abraham, W.M., et al., Respiration. 1989;56:48-56). The
release of leukotrienes through the LO pathway during the acute bronchial
constriction after inhalation of Ascaris suum antigen represents the key
factor for the initiation of the subsequent events, namely the late-phase

response and the bronchial hyperreactivity. 30 The 5-LO inhibitor zileuton
hlnclke anticen-indiiced late ainaayvy reennneece inflammation and AHR in
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5 model providing further support for the concept that a more complete
blockade of lipid mediators by a cPLA2a antagonist may provide better
clinical efficacy compared with current anti-leukotrienes (See Abraham,
W.M.,et al., J Ape! Physiol. 1989;66:23512357). The compound of
Example 10 was administered at 3 mg/kg BID (PO) 24 h prior 10 to
challenge, 2 h prior to challenge and 8 hr post challenge.. The mean %
increase in airway resistance for 3 individual sheep over the ensuing 8 h
period a8 RS IREY eBnAnetssidcladedry 2id aMatanofdapbRse
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15 induced by immunological or chemical. The drugs may also be
cytoprotective, preventing damage to the gastrointestinal mucosa by
noxious agents. The compounds will also be useful in the treatment of
adult respiratory distress syndrome, endotoxin shock and ischeamia
induced injury including myocardial or brain injury. The methods of
treatment, inhibition, alleviation or relief of asthma of this 20 invention
include those for Extrinsic Asthma (also known as Allergic Asthma or
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Ssemead RHAR LTS 3?1'81%@(\:'3 atiohal expos ur@s YSuel'a 81%"’“"‘*3
SO ORRIAS GRS EZABRITUr H?‘(’%G’@Ré‘dﬁft?ou'@'&ﬂ%s fdﬁfé@yﬂ?&fﬁﬁﬂmé‘c’p‘m
isaeyanates,fiem paininplastictispalytestianass witisnishibs, gteujdeodiiozen

RIQIRE Qﬁlaggrqmplgnquﬁm@gg f]m,%g@ethods are also useful for

pharm c%loglcé)l agents ommon materlals o ese types are food

caneHieg §aew5§>orarmzm@°m@%&%%ﬁfésw%rBf‘éiTﬁ{@s%%s including gout,
petahisolfitelsoranct ghiassira colvigides iagenteys apeiciis £5pime datriency states

QQ@F@@@'F’QQ@Q“@I@@Q&Bn@i@bYoﬁG@“%&%‘ﬁé‘di@S)L&l@ONmudeﬂume and

th dsfrtrea githe,t r (=]
B e A S el g

%?‘R}\B/anam Also treatgble with
NSO RS ARSI PR PR GG M ALY S s R er Mg O R

rremresdrinmdediotsUbh ﬂnem@ﬁ@%%ﬁ?ﬁ%@éﬁ&ﬁll?’éﬁ@mséﬁ%% Nigsi
SRR AhOfttRisaiviesgan, s slpsetiyesdiaboveyaiid espificnmaregrisally,

%IfegHw\q/ {ggmgrfngy%rﬂ{rgﬁ%&égmﬂﬂﬂlél(%aﬂgéﬁﬁgn&ﬁdﬁﬁ%t@dlseases such

agents useful wif §E‘e combinations in ég also be used
Iéﬁdhfé?mt@oH¥P&tﬁW§@cﬁqpoﬂ§oe S cortlcos?erm (Q'g?fn:yocortl(30|ds 3
clombiamstdionditiss dRsAURET oY c ARIDSTTS) SHEUGErdififtary neoplasms
r@@ummml;hna@a@alm esppheaphyhing)andyeoketrienieemiedifidrdysadaias,

W&E%HG(JA! c%c%?_%l LR 'e&d@&@ﬁdﬁ%mgﬁw Gamagmer:s/ts slshigguded
afirlukast a monet ast

I|6@§?9§ R A S %&) p%% Yt lon &,qu L%%A‘ ?@%’g@ﬁfgg?@?gtgg
|watbldé?‘zepﬁﬂh%llé@%‘?%u@@”@%h%@@(ﬂdﬁ‘féﬁwé?@ﬂé‘@?p HRERg A By ndrome
Baesotide, aEINm&ﬁhdmdﬁheﬁcasctmanaﬂdonmw@@mmn)aﬁemﬁve
pharaceyticaly apseriabim sl durshereebriaadisefieIRIRBISIRNE as
corticosteroids such as prednisone, prednisolone and methylprednisolone.
Also useful are quick-relief anti-asthma medications, such as long-acting
beta2- 25 agonists, short-acting betagzagonlsts anticholinergics and
systemic corticosteroids. pAdrenergic agents which may be used include
epinephrine, isoproterenol, metaproterenol, terbutaline, isoetharine,
albuterol, bitolterol and perbuterol. Useful anticholinergic agents include
atropine (and its derivative ipatropium bromide) and glycopyrrolate. The
compounds of this invention may also be used to treat asthma in 30
conjunction with allergy immunotherapies, which also referred to in the art
as hyposensitization therapies. These compounds may be administered
according to the dosages and regimens known in the art.



10

156

20

25

30

Additional anti-asthma agents which may be used in the combinations of
this invention include pranlukast, anaklinra, seratrociast, olopatadine
hydrochloride, cromoglicate lisetil, ramatroban, interleukin-4 receptor
(Immunex), urodilatin, colforsin daropate, salbutamol, LC13-2183,
andolast, ciclesonide, budesonide; formoterol, 5 omalizumab, tranilast,
saredutant, CDP 835 (anti-1L-5 Mab), fexofenadine HCI, N-(1-

1 met leth n|d Zoi-14
éelfobrh/ aPmeirr]{[er Witk éé'ﬁ 2(%&%"7 STt PR Byl B stioracic
@Bﬁ|%t¢ffmﬁ5rér@é§rﬁ@ wﬁt@rsm@ﬁm% radisuigestby anchspitatiteosis.
2H-1,2HBenpestdenarine, Bidvidisydrondided imretnglidBot] -pb@ifd), relief or

plrelemian LRI maluaa80kn 2 mammal, the method compnsm admlmsterm ’to &

8-Methoxyquingline-5- ch ro |d|n 3- oxamide (

UAT8Y ntnir%cﬁ% R gé hl1faon| MM%% (GRLE Aé 1 AR ﬂ%'%@f
pbss fi@szsmWaPﬂﬂ@BE%ﬁWB@WP8é9t6km8mawsai@an@hh¢r@@ and
HRbrh72s smbihet@eolive Butica sdaeatiChentbatic2dytidinecarboxylic acid,

6- (”? (?&@aga%@é}qu%%mﬁzﬁ%m@%%&&3§%E%é§&9%on%mem.auy
Sa a%amo U InnInItor o(%q (?egs?ne nepaau api
BHE e NI, 73

e oti enafrl‘Jmarate armapro ects NO

SR Gy ﬁgﬂﬁb?afﬁdfﬁrﬁ%t?ffﬁ% (ﬁ&b%ﬂmyi FRiERRs ek,
BEPRAMNEAR ., ANAPROX.RTM. and ANAPROX RTM. DS tablets and

KBt RS 0nerankRespasidionh mapylaBs(bhitetazelEryinethnsyiphaeayd)

VIO Ty b o rfepont, CELESTONE KTV, reng o sanphasone

BHISAYB nﬁf?&ﬂerﬁ’fyﬂ“wé% ERRvY %xﬁpﬁfeﬁw .3 9{@%&%@9%
ppyidtiarine3tabats, PR AriETOR@L iR M@@thm@cmmza dce@6 Injdctable
{RRpNaNreirRAiEANM. SéfliNerdiddBtERE NiCe) | GUSAKNEY GIR,tabs RTM. brand of

&aﬁ‘a@dé&%g B@QHE%&(Q&‘L%‘“%@P“%XB@R@%’%QAC &%%589$%%Ra'$apsules
((8 IL-9'inhibitor, bec ometa oplor}\lg form

UMb R Tio SR PRI UG oo it LI At sodum
e thisirRsm M@(@aﬂékﬂ%&%%ﬁ@xd@@&ﬂ?&nﬁ%&fbmww release
hapdtoxyRBasniRMybekneNcdb; MetfintetiyHepitnerssalbie PHRoR6itS)ise in RA)
B étﬁ@r7c%(r%lcéﬁl1§)aufé€@§m%§mw?g&@ SB-240683 (anti-IL-4 Mab),
25 Bl A0 PO e IOl By AR 0908

antagonlst edometasone ago |SltS

arwmsprm@mL@%em@mh%mmmobafffazanmmda@ets or
(T Ar@0)n CHOETED . KPMMuma), Iiite883An(Rhpsuivprojects biens07 0and
AWdsl €81, HeiAPOT . |(<trM 14a4hidosnotesaliuM Ophdshbicathapsibiion,

gl?i@?fﬁ}%ﬁ]\?ﬁ QHéj" frox chlqroq)ubne [Ypie PRELONERTM. brand

ijoropnen |SU amino

AR L Sy w@ﬁaﬁgﬂnam.}fsér%i@%em\ and

@DBB@MWMNmthylpredmsokone sodium succinate for injection.
(4-(4-GiderapsienidsiBorytamimions usy ki i636kfo b GRs oyt igaPtndds and
Y '9@%4?%’1%'1{%%@9% &%ﬁ?'&@%&%ﬁ@%%ﬁ?nxons IR EQ%%}QHEﬂn

erein are also usetul for treatment and all eV|at|on of Intrinsic Asthma
QEMBGSAER AN R o edg SRR AN IRRRIZR E¥ERST: which can stimulate
bronchaeretiesern GRRDTa dspditnistarsih ee-vigiigy e dig dtieimeaceutically
sHpRrRSaechgeand asgrexpostdariaratier gensamddsrifests tedbaedioam
can contribute to asthmatic 5 conditions and have been collectively
referred to as Nighttime Asthma or Nocturnal Asthma. In methods of
treatment, inhibition or alleviation of gsthma associated with GERD, a
pharmaceutically effective amount of the compounds of this invention may
be used as described herein in combination with a pharmaceutically
effective amount of an agent for treating GERD. These agents include, but
are not limited to; proton pump 10 inhibiting agents like PROTONIX.RTM.
brand of delayed-release pantoprazole sodium tablets, PRILOSEC.RTM.
brand omeprazole delayed release capsules, ACIPHEX.RTM. brand
rebeprazole sodium delayed release tablets or PREVACID.RTM, brand
delayed release lansoprazole capsules. The compounds of this invention

can be used as an antipyretic agent. The 15 compounds of this invention
mav he 1itilized in methnde nf treatina nain narticitilarivy the nain
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treat arthritic disorders in a mammal including, but not limited to,
rheumatoid arthritis, spondyloarthropathies, gouty arthritis, infectious
arthritis, osteoarthritis (which includes erosive osteoarthritis and is also
known as osteoarthrosis or degenerative joint disease or DJD), systemic
lupus erythematosus and juvenile arthritis. Each of these methods 30
comprises administering to a mammal in need of such action a
pharmaceutically effective amount of a substituted indole of this invention,
RIORHSECIb A (RENSIFART 2 pHaRnizesac Ay Bltinan 2N sallishester Wadisal
Hwereofics Co., Incaddtitivalstiecompounds of this invention can be used to

alleviaigciphHiituralieveiandiatitie ﬁ’k@gEUtﬂé 9%@@@?&%%@&%& Bpthis
sr,Pontd(%Iltl hInC|F%IQ(ga% kaylps% rgc%n Iltlsmreac |ve % (n%e iter's nd
Y Brome psoriatic ar@hr Its, a%ﬁ gocu%te(f With jEd aspirn a
h%(m?ﬁ&%ﬁ%oﬁé%%%%é& aff?&%[?gefé?aﬂéa@érd%@am <MOTR'N RTM.,
BENENBYIdartheopatny (NAPRIIGY inREMtiors allsteprvideSRHeRTOMS fitnofenac
reatingr il evigtingiekitahiindheurals ieppsenaakdiSeaers), UiRsRal
%MQ%%TWF%‘}H fi5et g@?if%femjﬁ%‘&JH&F%@mgwy%xaprozm

stemic sclerosis an orm a, polymyositis

GO TERoHRdhie HECHEHETY VAN S e IER Ao RRBCOXRTH),
hgidersehsitivitptdooraibeutitirlinislurtifripitemadhns sthen| ikgpuimp dvel), doses,
WiegarersgienuipmairsikeGiamdmnb ke (e, Fnataemtaneous lymph
node Sg[ﬁgﬂﬁ &W@é\%&%g’&f@@b E%x@rb&%tﬂ:sféy@gé%ﬁ the methods of th!s
Cryo Iobullneml uvenile dermatomyos tis, ro over arp
?ﬁ&g Hwé%ckfﬂ%lulﬂ‘ése\ﬁx'é(ﬁ JBHSE ciRre Tk ﬁtgog}"s@?as“éf “Hof Jﬂﬁg pesultony
mmali@g@kéfﬁﬁm&mslﬁﬁﬁéi&pﬁﬁ@cﬁﬁﬁxdﬁ@ﬁd‘ﬁﬁs dehasttiEheny+
(engrynovitisy-Bigipitakibiendenitis, bossitis, Qleaenob-Hes|tisarbufelone,

%*ﬁes'\@ﬁ%%wﬂs ebthgishoulder f5iozep shop %ﬁ%lmﬁme&x&eg; 2
| e's disease. (6] r
SR, e b el e stZSaLSAéEO L
\ﬁ&ﬁﬁﬂﬁ)eumahé‘%tes'\/‘mad|kﬁj°@6‘2ﬁ',bbse'ﬂ’fﬂ'6wﬁﬁ cHbtidPScakdrrssid: 1-
aneygiclorsis-squnaiinspeitificienzyipesfigineytstatesi a0 Iinclbdingne, 4
@%ﬁﬂk%@@%r@k%@ﬂm(@m&%ﬂnkmmr&wdcsm%)@&et-
‘é Ehersdispase dhyper"p"proiezirh?ﬂ}{%\?lde%%ﬁ I3 lia Yﬁyxsulfonyl)phenyx)

anlos syn rome Marfan's syndrome, pseudoxanth

éié@ﬁ'é‘ﬂ}ﬁ‘i‘o\??llson s disEASIN NI %3&96‘?95 \fvlf['HOt'ﬁg‘f)wgéﬁlf’ﬁ%%ﬁ&obse%%ne
thelfohemivatic statgsteisbobicSctivitieddobrisbytisberesiusivn-4syclopropyl

digheies Rae s acsRme Jrlys thnaimarak preitiaeutoyp S RS- 03 SHTRARIVJ-

I
AR S S e ol

h;?ft'}ﬁﬂérﬁ 5@%8&?16%“%%? Rieniinglige Parecorio
ddK6ffon$-ssritared-aiehedprasaed Bdchieshsirasy HHebpidn dJ TE-522),
(ﬁyﬁ@dmi@a)ﬂé@@t@@taMMe@akasm@raﬂwnpte\arnyemmmdmakmmranmenyl)-
ot%ers 5XF§O ppgIeRied %'H?rﬁb‘ﬂ%#%’o’?&&@édl&'%c peheRdromaesinRags.

mcluded 30 amon is inventign are relie
from th& YHLEATRRREBRAN oarhsoé%soiigttg tre?n‘%gt‘uro a P |sor'agsépreterm

|ﬁ@ﬂed|h>g§f@ﬁt§réé@g%ﬁiﬁgﬁmﬁf@?mﬁﬂﬁ‘ﬂaﬁ%%%lﬁ%?ﬂ@(é@%?tﬁﬁ‘év\’ﬁ?*élé’”g
vilpratigocintaeptsditeninge niosrRayaslidisuphe hepatiison), repetitive
stress syndromes, reflex sympathetic dystrophy and compression -
neuropathies, such as per pheral entrapment (including carpal tunnel
syndrome, pronator syndrome, thoracic outlet syndromes and tarsal
tunnel syndrome), radiculopathy and &plnal stenos's. This invention
further provides a method of alleviation, inhibition, relief or treatment of
arthritic disorders in a mammal, the method comprising administering to a
5 mammal in need thereof a pharmaceutically effective amount of a
chemical inhibitor of phospholipase enzymes, particularly phospholipase
A2 enzymes, as defined herein and a pharmaceutically effective amount
of an anti-rheumatic agent. Combinations for the treatment of arthritic
disorders may include commercially available anti-rheumatic agents such
as, but not limited to, naproxen, which is 10 commercially available in the

form of EC-NAPROSYN.RTM. delayed release tablets,
NAPROSVN RTM ANAPROY RTM and ANNAPDROY RTM DS tahlate
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Also useful are GENGRAF.TM. brand cyclosprine capsules,
NEORAL.RTM. brand cyclosprine capsules or oral solution,
IMURAN.RTM. brand azathioprine tablets or IV injection, INDOCIN.RTM.
brand indomethacin capsules, oral suspension and 25 suppositories,
PEDIAPED.RTM. prednisolone sodium phosphate oral solution,
PLAQUENIL.RTM. brand hydroxychloroquine sulfate, PRELONE.RTM.
brand prednisolone syrup, REMICADE.RTM. infliximab recombinant for IV
injectibhe argihe®LaeMiRD RERUR TMIasiBth\dpTeeirietim ecantigng such as
|ﬁﬂ@ﬁiﬁ@t&nyfoWEBGté@Bse Crohbis @iibieadtl gadiiescambirations agfthisme and
INLEONRRARR SdER %%ua%oﬁ%@t%%@ﬁ@%téauésfebaﬂ thedisatmenhel:.

art ritis and rheumatic cond |t|on§ such as auranofin or

NI SRPRYEP R FEPRIP BT Sl B L 66 20 HE3thor e
presetiorodudesimay! 1w é@m@ihIélﬁéré@‘@@éﬂ?d%@[ﬁw‘ﬁﬁlgrwﬁ@%e&pgers

sffaciivedinsagesaid. negimensdnbove iather ashitseih esi-thoiseddespiisé
Qﬁgttl@apggg%%ﬁ 4@5\"\ %Qyn%&é@@én Q&%‘ﬁ&?ge%@%‘oa@n@qkp%ﬁgk%stmal

lished cal Econ ICS ntvale
o THAEISE 1R ETRTa T2 e S G g el Efcer and
HOS HINCIRIGP VIRIO R ARIGR'S ?t‘!%frfd‘%% RARHFER6R) AFRTHREISRANSS ovanan
biSddD s andaasginteandry othersaticstesrEsarapte siof uRehgrageyns as
M&@H&f%%&%@&ﬁ%@&é\ﬂ pré¥d ledRdEV] derBRBEM¥ERINOmMa, and other

é{“?ﬁ%?%@l S}é IlrJganFa ﬁﬂ%@%ﬂ%ﬁIMhed&gwnggplasxas for which

icam RTM.) ketoprofen |

ORYBIIRTHI. )thaﬁm\*ﬁ%?'m@ic?@iﬁ?rﬁpﬁw (RbbdHaary usefl are
REAFE IR Eb)eretBeokts (EODRIES RV, )cmaprb@#ﬁem@np@@mma‘f
iggfe@?em%'ﬂ %@p%tﬁl%)m&ieﬁ@@?@@ﬂhﬁh&@&[ﬁ@&ﬁb’él\ﬂ Breast cancer,
}§1 gﬁ%%x'b and e L0COXIRe dSRif! "arl§ %géW'@g@m@rWN%h&!?nngﬁBs'%nd
Os&L Stherwise it |s Just a pain killer | etamino with radiation

("F“#IIEN@U‘F@TNXE)”@&‘E&BI@'S&B?OB%@ é‘ge(a@é%% Szf’ln%rl%nl ors-for use
withathe Suetitodmoriinis irarebrivperhisiiigat ptsse Myinthagsaomatous polyps,
Andr@tOMonbemid )-Bridnesbanesutianypolyposis (FAP). Additionally, such

phe@él?u :S,y ragglglgié%%]%y ré%émepolgr?f'dﬁx%rrﬁ%@w&mbeﬁgi lﬁag EAQZ
D oX0- eny ihydrooxazo nesu

s ey ey SR Ve PnE e Gl

(dntlegyTilobftsrisl -2-methy1-5- oxazolyl) -2- fluorobenzenesulfonamide),

L- 745333rﬂier7®8837 Tndiudd 6963nk - T8BOOR A7 91 456h L §oerse0, as vascular

meloxigam,, MKGE3 HelesigrYib)nineslideddir 398 rpaKkRcoxnsiic anemia,
I\%e(étqﬂ;g(lg%&og fjé(gf? %r%irc)J mﬂ? %c igy]eteé gpf h?éar?eée% neureorTZuscuiar junction
OErBD S GBS AR I STETy L BT U STa

yran
OéérSoia)Rigamplarotic syndrome, Behcet's syndrome, polymyositis, gmng‘us nephn‘us

1@9&@@%&’1@“'§%ﬁiﬂyd§e&(’m€5n%yimarphaw&ag(%metbym&tonwpmm

Al | are treatments of ophthalmic diseases, such as
ﬁ%%eﬁﬂ?encq%eihf A(r% nos?\l Cu& ?Iuoro 5- trlfluorom%ﬂyl) -thi zp -2 1) ben%0

ef@%ﬁ.ﬂfd?‘?ﬁﬁﬂﬁfém‘s retinopathies, uveitis, ocular photop aCU g injury
1%@@&4&33@1 “Ph3-chitnporn<3, 8t dhiin sveption-widrieousfelriy dha kSRBBT b prst

bytansionaRRMBRMeIRHS Mat GABRIMK cipkkihthatragesiitas R&atact
13472, RWJ- 25 63556 5-24 1 6 idesxKibaper
Uﬁlrggﬁo Lﬁﬁ %@ﬁ SEI?F%%s %urtﬁﬁéuﬁgggiﬁ%ﬁ%i ibi t%&?i for usgpp
according to the invention include parecoxib, MK663,
4-(4-cyclohexyl-2-methy1-5- oxazoly]g -2-fluorobenzenesulfonamide
(JTE-522), nimesulide, flosulide, DFP and
2-(4-ethoxy-pheny1)-3-(4-methanesulfonyl-phenyl)-
pyrazolo[1,5-blpyridazine , and their physiologically acceptable salts,
esters or solvates.
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30 Such compositions are also useful in the treatment of menstrual
cramps, preterm labor, tendonitis, bursitis, allergic neuritis,
cytomegalovirus infection, apoptosis, including HIV-induced apoptosis,
lumbago, liver disease including hepatitis. The methods are also
useful in treating gastrointestinal conditions such as inflammatory bowel
disease, Crohn's disease, gastritis, irritable bowel syndrome and

ulcer tlve co tl§I and for the E)reventlon of treta ment of cancer such as

S RIrRRAI e h CE R IR b RipEL R e R STRISOS I BhYBF ifecfiragene! cvstic
fiwesiftionndré a*l’é’@%ﬁé?em’@ﬂﬂtrﬁé'%' preVeati GRCeMeMnte asisPbentim Ahepe
toalignant tchosipediplasiaréncteding chncersiaach A €MOTeetal-CaBaRNS
Brain-CancsteRONG LANGRS, e&ml'%e%h%rlveampImﬁe(ae;@eugkase

gg&glgoma such as basal cell carcin ma adenocar

gas rmﬂ?es ma? c%lnr?c%ermfr?cpua\fﬁushs SC%.nP]CSPa G r?ﬁu (fgr eérobeh lschemla
eaﬁé@#n@naneomvm%aﬂ%@f %'&Yéﬁﬂ@ﬂ&ﬁ“@éﬁéﬁé’r b@o‘l’éﬁf‘ddﬁdé@ tn%ment of
Pantenridaddesscancer, pancreatic cancer, ovarian 10 cancer, cervical

Ca”CGMéHQQsCQ@fF@éth easl CaNERe %@H’uﬁ&@r&@%%&n%ﬁ@t%&@%%
ceJI andhbasal CF ﬁer§v g;rostlar'gF cancer, ren gl gfe carglrg] ma, 9ne or in
SRR BB Cancers tha gcr:'tweplt efial ce‘fl% roug the Do o‘

RRsORiNgteAs WEPR VORRCIPC OIS0 SRR 2 Rh@ﬁ?ﬁ?@H‘ﬂfﬁ‘iVaFéf%Weﬁqsﬁfemoﬂ}fe
pagticetadpagefuirdiengsstno ot éetiektahnodr\Bar retts @ soptifigu S Xamles

@araﬁf‘g{ a@@@%féﬁnﬁw HeaEHHBAS AL BiSAMEEl QUA! IBhBRNEY . JPsQsiaLSsics,
Pcerxoceerv'c%ig(ﬁ’a - %)n s-r(‘ﬁ%éﬁ%%eraé%&?“x%%@&‘*&a%’ﬁ%ﬁ'&ﬁ“ GRNCElsSUGD

as S ous c cancers. The compounds and methods of

ﬂﬂ@‘i’r‘ﬂ?@n‘ﬁ@h %&ﬁ%&l@&“ﬁé%&%ﬂﬂ&%ﬁ@%& kﬂﬁ%efﬁﬂjasﬂe&?éﬂﬁﬂﬁ%ﬂ’ﬁsrawl8?1

theptiSerchpetgapdgitions can be used to treat subjects having
adenomoszpelyisninch diegdhesenwithviamitiad aaleremadaitsrolyp asis

\ gﬁ r}aﬁﬂq&egmﬁxresvgh %Qﬁ%@&%%ﬁ?@f&&ﬂeb%&ﬁ@ ) prav.ewun@lxpms

orming In patients at rs é)f FAP. Co g undso t [ Inyention ar

JQ&‘EH% b %85?%?%8%8 S ETIPNE" o (RIPER fc anglo nig panate
¢HMEN8) recepfughiepoRBlsalitki@e aeeatifginfralshbieart ﬁ*i‘%lﬁ‘éﬁ‘i"d@%%‘?@%‘ar
asnagouhas AsRaRDS, ragrainetetdadcheseviaf SN\ nedaser, antagonists
th‘é/éfahdkﬂsﬂ%%a%&@agnuauaé HodekinisHiraasgearipRfoNAa RIS I

fever, t&%e 3&\ tes neuror usccgl r LN go dlsaase including
rﬁﬁ?ﬁﬁﬂ Poravis® Wi ema{ TG idease inc udeng multiple sclerosis,

sarcmd‘if}g&‘ehé’bﬁ%ﬁc*ﬁ?% rBFnEe@&%d@i'érEWH?B 789 BRS¢ disorders
giagpitiss theplritisnihigpetse nsiivityrearddinge o tueraahgf aftentiivjiaryof induced

ingludingabraipeaamainnyocartialischentia, andriti likeirisarinciudedhis
are ?n%gmf%su%% tmtha'm'%q i w&a&&gﬁgg’dﬁ%ﬂ@ Faoﬁomumgmaax

re?lnopa 1es, uvelll hOtOp obia, an f acute in ury to the e

tRAFEEIY (ﬂﬁtﬁb@ﬁﬁd@ SRHRRNRIRERY WAV eoh Wil ﬁﬁ“firj?est%%ﬂ?f@nm S)
pasidipe rattios inflatmsatiohisnc hadivpetteas kol owisry epyaiedlriss Shngjdmpnary
S&%&r@eﬁ&i@ﬁ%@&ﬁe‘iﬁi&@%l@r RlReHVE siEgainn, Alsartinaluded@iRessive renal
t?@%&@%ﬂ Qos.a 00 ;ﬁnﬁ'ﬁ&?r Jﬁgpﬁam tggagmf@@gn@rm SHERer,

that associate ctions an stic fibrosis, and i
SN R 3 RS OPRAYY DL S EB s
and coffiposititiagsapé ischuldidiotelspelntientiotseeionifieatnarar RENRSTES @
systprsrispislass, isucmameerticaldementiasdncindiegiAd? heimaréatment or
disease, 5 neurodegenerafion, and central nervous system damage
resulting from stroke, ischemia and trauma. The compounds of this
invention may also be useful in the trggtment of Parkinson's disease.
Methods of treating pain comprise administering to a mammal subject to
such pain a pharmaceutically effective amount of a compound of this
invention alone or in 10 combination with one or more additional
pharmaceutically effective agents for the treatment of pain or inflammation
or the related underlying medical condition. Examples of drug agents
which may be combined with the present compounds are analgesics,
anti-angiogenic agents, anti-neopiastic agents, These compounds may
also be combined with anti-epileptic compounds that have pain alleviating

properties, such as 15gabapentin and pregabalin. One such
combinatinn method of thic invventinn comnricace adminictarina to a
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25 nitric oxide synthase with a compound of this invention. Administration
of this combination is useful for prophylactic or therapeutic administration
in a mammal experiencing or subject to an abnormally low level of nitric
oxide synbthase (NOS) activity, particularly those subject to hypertension
or an elevated risk of pulmonary hypertension, ischemic stroke,
myocardial infarction, heart failure, progressive renal 30disease,
thrombosis, reperfusion injury, or a nervous system degenerative
reyBRiT, EORAelbon|soenirse SariBadee SRR B femRr sk slierive
drypaonticf ecrditionst of this TineniiathoctsroirdtisnimitbraoviMisohinttndineho e

é@hﬁ&%wwypﬁwm@gws@mﬂ@r@@wmm & e agahténgEldeiagsidm
map én[nl g\g%gesgf such treatm %ee Qgﬁvegéf Teme (gg coggé}{ ises,

rea In e mammaﬁ Ith a thera e tlca eCtIVG amount o

EuTpe R SR b TS SRR & RIS Aot e 02
swah contiptnentsanayt ftetaey bevpiissatignooisitiine dwitle anerorainiyraeed
PAgRIIS SeiaakRdIoN Bk aRTiaNgINILNRRIk agenliopRISNENS AAREC ageah

ffddlb\n&(g% ent, an 5 immunotherapeutic agent an analgesic agent;

ti t. O h multi tth
compriGe< RN R ARG A A TR o Gt e

théysntienticin naomamidx diseradsprottifiage apmaibikstignauan 'Hﬁﬁﬁ@ﬁ@la%‘ﬂtﬁ“c
ReamkeEhadnribacifoary aambinaiions aktbisoinyeationmay becusedctona,

%45@&5%?&1305&&&?&% Rf pERlasiaHisArder I@&Jamasgaa cell

Ientlglnous melanomaegr?c nic keratoses, aderlpcarcmomadlgls

SR BarciRGRTE 2hd SCUGERDE rcorB A lenoSquam

@a@ﬁ%a@%u@@ﬁ@%ﬁ?‘%@#ﬂ%ﬁﬂ%d%@F@?ﬁﬂ‘ﬁﬁmﬁaﬁl‘:’@@ﬂ plexus
gapnisamarbionehiabgladd carcinomasysepilanyacarciodidsaicartindmmr,

%ﬁ&%ﬁ%ﬁ%f@@g&@fl% eéﬂ%gt/ﬁgoiﬁfﬂﬁQ%FQW@HMW&%H@H&mmoma
choriod plextis apilloma/carcinoma, clear i
&Es Hg\g ”%e?ié)degr%n Sinds ﬁﬁioﬁjer!: or%%na%ﬁ&é%%%éa?yperplasm

sAsoneEFial SHEm APk akeBrm, SieRiRimaid %ltﬂ%’c}%&&?@no?ﬁa‘%@ﬁa&?%ﬁ
epithelpienivisyssaiconmaagifitvolarhedkic fedahemaulaetafioegriaraatosis,

%ﬁyﬂé@‘%rg‘éfm&ﬁg tHsOMSmeipiiastama, rigbinaganamispithelial. squamous
hemanglblastoma igendothelioma, hemangiamas.caepalicinoma,

S
1nva§'
sdenoma, epatlca enomatosis, 20 he %atocellular carcinoma

|f%‘?]ﬂh?ﬁ?fﬁ°”?ﬁaalﬁﬁmlam aéT‘é? AR it S squgrﬁgﬁ%mcééll malignant
meeglhsial invasive sgdelivibasions| c@ﬁ@iﬁ@ﬁ?&h%a@@cén%@%n{aenmgeal
lglespyREAICoRR@stantigearsaligna Mmetaepidtasomalgrdmimelaromizgstoma,

mali ”Waﬂ%?&é’éﬁ@é%%mé) %dwgm%gﬁcem@é}bmgﬁg'@%@@@h@mghal

melanoma, meningeal, m aﬁal metastatic Car%'é‘n%[c%rda o neal coll
rﬁﬁ@B%iFf&gﬁné’iﬂ"Erg%ﬁ}B eﬁté oBTRSEEMES S8 Setroepithenial

ad@%catcmma%?@ﬁ%élaﬁ@?ﬁ%?%&o%l d%i%‘&?ﬁ%?ﬁ’a E&ﬁﬁb’ﬂ%né%ﬂhéﬁ‘
OsiReAEORMcPRREEAIRapolypestidempapilicny s erouss adenoraacinihee!|
+Q%ﬁ'!o?r$zll .cJ%'ﬁL{IL@&)é Elém%ae'as%}n%xté}m@ea%ﬁ,@@wceaaanﬁuémmabyna

blastoma, renal cell carcinoma, retinoblastom rP t?domlbéo arcoma,
B anoma,
s%‘?‘é?fﬁ?éfsse?%hs NG, A SOﬁz\‘fcaﬁlrcm Ma. Soft HesUe Carcinomas.

semdiffroerdeiscseeretagau rHtﬁa's@ﬂPéﬁ'ﬂ?m% cYPEISHTa ogtwgemsmwa%nwe
carginomaosidcmesatzetial isuperficial spreading melanoma,
undifferentiated carcinoma, uveal melanoma, verrucous carcinoma,
vipoma, well differentiated carcinoma, and VVilm's tumor.

Antineoplastic agents useful in the combination therapies herein include
anastrczole, calcium carbonate, capggitabine, carboplatin, cisplatin, Cell
Pathways CP461, docetaxel, doxorubicin, etoposide, fluorouracil,
fluoxymestrine, gemcitabine, goserelin, irinotecan, ketoconazole, letrozol,
leucovorin, levamisole, megestrol, Smitoxantrone, paclitaxei, raloxifene,
retinoic acid, tamoxifen, thiotepa, topotecan, toremifene, vinorelbine,
vinblastine, vincristine, selenium (selenomethionine), ursodeoxycholic
acid, sulindac sulfone, exemestane and eflornithine (DFMO), 11442-
Azepan-1lyl-ethoxy)-benzylj-2-(4-hydroxy-phenyl)-3-methyl-1H-indol- 5-ol
(also known as TSE-424) and
2-(4-Flydroxy-phenyl)-3-methyl-1-(4-(2-piperldin-1-yl-ethoxy)-benzyl]-1H-

101N Aol-B_nl (alen known ac ERA-022) Thic invvention alen inchiideac
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25 septic shock; side effects from radiation therapy, temporal mandibular
joint disease, tumor metastasis; or an inflammatory condition resulting
from strain, sprain, cartilage damage, trauma, orthopedic surgery,
infection or other disease processes. This invention also provides a
method of administering one or more of the compounds of this invention to
a female in need thereof to substantially prevent or 30 reducing changes
in the female's reproductive system associated with onset or continuation
of labdviiapsw!pstividieants alasdthdd STSUIRSRRAENY phekasissndoeirediiidg
siestresionirnliity eiheng ceysdngideitghpreginatieyan ASsD eiatect it P-
menofsbagia;, ThesRGIhs,BRY, omueml%ﬂncmq%@éﬂnyn'ay@ym@é

a compound of this |nvent|on |tth ogestogen, a pro estin or a estrol
BP8YE R At SIhgIe5E Nt e"c"&‘gﬁ%%oneg oSpho PR ?@i&zaf‘ega r
oiRyaiberty erplegskdransiame trriinprefesiintiamoniesiatdeiehd rélBaigeass
arastmsienic acidatnen celhblativation:imidaiotye &lmmbolmsmﬁqethxonme)

@F&ﬂ%‘&i@@h%u@c%éh&ﬁ{%?@ﬂﬁuﬂé @W@a@&@%dea@rmwt@mmd

Iate rs of the eic S
T e i e
E%Eééﬁagaﬁugr(?é@(ﬁwad*émg%w 6r<ﬁ1%@|@%fﬂﬁér8ﬁﬂtwrﬁﬁw [-1H-
fodvicdionandtpreves ERAR2% benefit in reducing morbidity and mortality.

10Theﬁﬁ’§"ﬂ%‘rﬂ%ﬁ Oa‘uébariau@&ti%iﬁkt}ibit&%&%ngityoﬁlﬂaédwecm@d in
%urnglg In% %raChld?Qtlw%é%%llgsanp %t S\}g FJ%}X ysgl Qaasse akerlL21apQ:eptor
| poxygenase, which'in turn initiate the pro uction o prostaglandlns and
I@HR%?ﬂéh%‘fé}aﬁ%rcWéﬁ'ﬂt‘ﬂq SbitRGERe BERDAMARPRS S BehTATOR!- Acute
produoliogcthgdysokipHogibHolipidiatest isfidrenmieou ditnets PAFNTErAsS thdese
GRARALNEsALE bsefulip: theieaimeneapshirRiientas ohtheireaseisease;

Stat}?esxfera}angrlg hzal eg‘éﬁ%ﬁgerg‘?ﬁengg&thgéanwﬁcofaP g@fﬁd@%@"’%@er dnabetes

oreover, In |seasesw ere more than one of thes A gentts plﬁ\é/S roe
Ao RO R S0 AP B WS PERL STBE NSO RS e monorge
|emmnramerqmgeagmmma@mmeé@m@eam%@mﬁwmanlgasmér?e joint,
affeciivg hasoepsiBexygenare fihbkilipaxygeaasatithibitoits; Thewehzrepitie,

COMRRWNds, pharmaceuical 50%?5?.%“&9}&%/&99 IS OEREN PTG RIeSeMpR)
invention are useful in treatjn r venttlngltum |Sé)nréjrg{‘ ntg lﬁﬁ% @éases
SRISERGGE AT Ry &RSRY \P?ése

poxygenase In itors and

diso. ahFéfg@nrgtéﬂeltetﬁy%e@pfav&'%r%ﬂksi@?’!%&&W@ﬂ&‘%ﬁep%é’t%@blaﬂ‘a L)
Tdhig istventioneatas provicesandinds feriyaatiel ongieboisntingsveinotRPYe);

ARl %mégmbsmﬁgm RSLREBAb-RH: rEVERINGBrOgGESIeN Op GHHIBIOMGry;
Ofé[hron]él gctgn FrthOd lam)Rrﬁé} 9dM§F§lr'Hgnt&b%lg?W§ig%se
NESEY G Peo‘f Pca?

alrmaceu acce Ie amount of a com oy nd Orﬁ
|ﬁ‘&‘@ﬁtl&?@ﬁ*%‘ﬁh@?ﬁ%&f@'ﬁﬁ&%@%&&@&%lée§5'ﬂ“($1érlpé‘&ist[ﬁ”éo jgin. cariiage
etabadimentsathetbredivbosisis intertiathrothtiobisase preegegedf the
methodgf th\b@ﬂﬂy@@ﬁm FOIREISE Snaghatinistatinpitsanganemal irbreet toé
Sggn'lgésﬁ‘ééngm pharma ‘%é“éc?i!!%a}‘g m{@efaem%?@cuyt@f;@s&gm. WbVt B

mpound o thIS |nven 1on e Instances of comb |na WI erageeé

dé“é’(’:‘ﬁﬁéd%@ﬁ@ﬁ? il et SRR HREVE RN RIPS TSR RIRh e IncRiGEs &
pbarinaaienticaiicor Alrer assigidadly aftthailef sHstantialy trevsalipmgr reducing
PhRrMAGEHisAlRUSME oatest P aueprsgeany or addiimaalith menorhagia.
pharmacological agents described herein may be administered in the
doses and regimens known in the art. The compounds of this

invention may also be used in comparable veterinary methods of
treatment, particularly for the veterlnaé treatment, inhibition or alleviation
of 5 inflammation and pain. These methods will be understood to be of
particular interest for companion mammals, such as dogs and cats, and
for use in farm mammals such as cattle, horses, mules, donkeys, goats,
hogs, sheep, etc. These methods may be used to treat the types of
inflammation and pain experienced in veterinary medicine including, but
not limited to, pain and inflammation associated with arthritis, joint
imperfections,
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10 developmental joint defects, such as hip dysplasia, tendonitis,
suspensary ligament inflammation, laminitis, curb and bursitis, or pain or
inflammation associated with surgery, accident, trauma or disease, such
as Lyme Disease. These compounds may also be used in the treatment of
inflammation of the air passages, such as in conditions of asthma,
laryngitis, tracheitis, bronchitis, rhinitis and pharyngitis 15Each of these
veterinar%/ methods comprises administering to the mammal in need
Therest BH%P?%SBP&F@QEW@HE%&%%@HH Bt of EcivipeRitd e ttiidnvention
WithenpioacHeds plearienssbutcaliycaesepeablessatt form thereof. The ‘

compayrsdsiofinspmurpaiion meayr be, wsed fasidugnay ekyeteEM@Rtyme that
m&b&ﬂ@n& ﬁemt@ravé%@%rmﬂb%%%mﬁ nd&%¥@5xt§&&??%'.e'§%a£%ve

known in the art for the treatment, inhibition or alleviation of inflamination
BFI30° Pin O AL 08 iritee o iR SRRy huReREES i, epTRA!
Wt ptaioX alatelehsigieltgatddhidioningt e xicosahititohweacHeas aspirin)
eleeoXib fnaitpacty knte naerexmli¢aoids aslabitasm paBrS ke isakgylaie,
B e il
Wﬂgﬁ%?gﬁ&ﬁm{d%%nEQWQQOXEN.RTIVl. brands), ketoprofen,
RIMADNE. . RMRAUIES pEdhsrdmeentigndmifithfEdtrmasivite fbshile derpdredut
appolienamodiaeidt, scefanashitatidoytiectipdenamiciacid EhR GUibokyBehktg,
%i@mmﬂﬁm%g{éatee{wi;?r&ﬁiél%ns&l%d%_cﬁ.%&lé){@ih@%PH}%&Q&#@@&Q?&(&Q&E@%@”%
iroxica ipyrane, or non-acidic compounds like nabu ng. Also,

gdsrée?%(ppn % eﬁn%%(w%/p IéIigesi |%n2l§a%r% ime ‘%Eﬁ?o% %'%ﬁéngﬁ),%or%%ﬁé?nme
(‘é%ﬁsaé"@ﬂ'ﬁfbsém.%%ﬂ CHFRRENGF Big HEETH) NJOR LefaIRRY and prevention of
diyeosariaine il ydacis G aridnSs GAGEdsudhsas ABEQRIANIRTMVbregver, in
RRbsaulalReONGRIAMIBAS braABIe BYBh PRI aCislaR:its AatuIdlrN@uId be

synthetic,analo S, K. C.tri ine.

PRSP SRS IR o oo st
RAELPASIMNG FIA TGS EAYR Ihan oYsIapagParh e TRy BB S MALKRSh or
Voeselnerytapptivationsinbhidecghicesermiprsdiooh andraitinsogfafehe present
melfsds e DybnRheaa QAN hrardinyegaisfatiy asideiaytaiberygeidse-
waten fishQlls. T s 6ampaypds.and methodsiofidbisysntienimay.asade

used 1n conjunction with human or veterinary physical therapy, massage,
ELRMEpRLEATHI5E YRR  treatments and regimens. Each of these
medicdiiefteaiing aRaaryviaspnsheddoniearie SormREReRo RSN arterial
bWl Nnodessiamalsinoregintien pageeftectiveytdosage skirowmbasithéhe
Abtnod cdhiRdMeRdethaigaeh fithpmatentsearplisationsprnsRaniesly
g boR s ePnRd.n dhis PaiaL Aaeument b Jaiehy
i?fi?c‘)etpp%raeté‘(rjn %“y” r&terence Lo their entlref)y.’ This & pﬁlcatl(gn clalms
SAb S eRin B a £Rb BN e TR PIRCadh 2 8P tNBMBeFIB 85,56 4, filed
May 222005 fithenetntide cbihtermvehtiohichnisriseordoraiseihgitein mammal in
refesenceAsihpsersklisrbimteuashiyilbaprrasiiRanyBTRIAUS BRA0EES: a
ana modifications, 23403y be Made 19 E?Sﬂﬁﬁ%‘i[oergtﬁé%%‘é'H%%Qﬁ%e%yggéin,
invention without (fepartlng rom ?h_e spirit o tlhe invention. It is intende
thav ¥l Beichdariardnd eardminRIRios HpRSof B fise fidha BagRially or
IhSafekl(R<]-efitotivel-{diphne oy I geghrg4hqigeeutical agent in question. The
(trifluoromethypbenzylisulfonyflamino)ethyll-1H-indol-3-yllethyOsulfonyljph
enyl}-propanoic 5acid, or a pharmaceutically acceptable salt thereof.

2. A pharmaceutical composition comprising the compound according to
claim 1, or a pharmaceutically accepggble salt thereof, and a
pharmaceutically acceptable carrier. 103. A pharmaceutical composition
according to claim 2, which contains an additional anti-inflammatory
agent.
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4. The compound according to claim 1, or a pharmaceutically acceptable
salt thereof, for use as a medicament. 15 5. The use of a compound
according to claim 1, or a pharmaceutically acceptable salt thereof, in the
manufacture of a medicament for treating inflammation caused or
potentiated by prostaglandins, leukotrienes, or platelet activation factor in
a mammal. 206. The use of a compound according to claim 1, or a
pharmaceutically acceptable salt thereof, in the manufacture of a

saeatie Al ionalr BTG olasiceh a0eR O RS SLRG ARG by Y R agminisiRted in
feukatseaesisgnplatddetvactiveian. factor in a mammal. 7. The use

Of a quﬁwe&ﬂgomwiwsm\@ﬁmlmgf aghesmaseicathpassrpiakithary
ﬁf"é 0] N heﬁrrt‘i‘c%%‘yx]%h Ui Cv’fe ‘?{z"t?&m?é?& f%rhm{?’og%ﬁﬁﬁé%tn% of

ma n ama a compound accor

to claim 1
aﬁwﬂa% seéaﬁeaﬂy%eaﬁ@a%\@&mwgﬁéaﬁmﬁﬁ mebﬁﬁ.{rﬁﬁfaee%fé“éﬁfasf for
coegmamendrfonahestrentm dogobedthaiticaad dorheentatfrdiverdess jsueh as

Géﬁl@meegomu!es doSkel1Q 8436 Abgdadneeh\rereiashmélirRrdanyDe used to
ey {Re oid ar?n S é\tl-gltl‘%rwsg w géwneﬁc\é@ﬁ{%em%@%gaﬁésmcludmg,

eoart PI'[IS he use of claim '8 wherein the disorder is
@H %ac’uons

gﬁmﬂﬁéfmmm ePain pps inflamnatip, Frsacited YU EIRE Al

diaisiodmental it ordeduticadly axdaptasiiasiai W!@i@b@sirﬁﬁﬁéeﬁﬁ;aﬁfufaéﬁ‘ﬁ@
ofanmedisamenkifer teatinglobpemeniingaa disaaserpnisoraendaad with
i a%rgmaac%&{ YSUH@%PB%%%%SQR}PE&M%%S%% @eﬁmc@r may

er, whereéin the dlsease or disorde ‘]s selected from the rc Cgmdmns

@&?é?&ﬁ?@%‘f‘éﬂ%}{%atg‘%ﬂh%r@g%i%%é‘%” B ilif 51E eSS Lfgaﬁ(lnson S

disstves dennglin&rrassyaashitamialie ?é%ﬂftﬂﬁ!j‘ﬁ%’m stroke, central

NervousssySie Medamagansesubng dsomnipchemidnaidkedentialtime vaugal in

%%‘i?meg@o@th ngﬁa%%guﬂgbﬁm&ﬁ\%?ﬁmum of a é&né@'ﬂﬁd@ﬂlﬁg ﬂ&!l?ﬁolwzorg a
erein the disease or disorder is stro

RRRIFRRaahs SR 1RY %f’sagrger is ath (grig%l%%q st‘}ndS %Ilﬁﬁvg %ﬁj@g&o ©

quwwn@vahvm@'m@é%e6?%6?6@?9&%&{!%?@@&@?8?@“&%%" R
usedstainkidwieteiarttie tissastnentdisdriion & Plemdtionaldndnseaaion or

JpéanTH%éé%erﬁi;Plﬁémd%%WQiﬁbtu%gI%@ﬁ@e@égbsmfowpimanmra}tmwws
2%%5 rcq%%%m 51 g%rre u ISQ Er%@b%%k%@w&'é k?e?&%%a nBh E%l%&‘%bo lic

ompound according to clalmi or a‘p armace t%ml
RLEptae §%IF@9@F§W|H‘¥W¥'%%§E‘&W@%P5W R SRNE B FFenting o
presreatingcivtman sostettiadabthrionibasils isUsmes R HRED By PREIREAR rﬁ@va"ab'e

RrogressiyAbaRIWMBian @b sEdXERIOSiRands), ketoprofen, RIMADYL.RTM.
(carprofen), flunixin meglumine, fenamic acids, such as tolfenamic acid, mefanamic acid,
meclofenamic acid (ARQUEL.RTM.) or niflumic acid, enolic acids, such as
oxyphenbutazone, phenylbutazone, piroxicam or dipyrone, or non-acidic compounds like
nabumetone. Also used in veterinary applications are dimethylsulfoxide (DMSO),
orgotein (such as PALOSEIN.RTM. brand of orgotein), polysulfated glycosaminoglycans
or PS-GAGs (such as ADEQUAN.RTM. brand polysuifated 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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19. The use of claim 18, wherein the thrombosis is atherothrombosis. 25
20. The compound or composition according to claim 1 or claim 2 for the
treatment of inflammation caused or potentiated by prostaglandins,
leukotrienes, or platelet activation factor in a mammal. 3021. The
compound or composition according to claim 1 or claim 2 for the treatment
of pain caused or potentiated by prostaglandins leukotrienes, or platelet
ctlva§op factor i ina mamm he compound or composition

accor SRS claul?nec& 81 {humﬁea?merﬁt§§8fyas?ﬂm%amrﬁ include
Wﬁ?ﬁﬁ%‘[‘e%ffondmﬂ@ FHEteompbYRdie Eeatisoeitits s cendlipryaes clafaivl
aids|aim Gterdbie tratatrintief artheiticpamdisteadmatiodisgraarsventon may

Mammaked in comfnclibe GRNAGHAS oF oaenaaatt'ﬂ%egoméwo flamL

C !l'(c): al"i'!,iC 50259(5 tc'pCeC}l}r%g(tiT %rea(%men? tOIdirgétgntE h fé?ﬁse me ents
pouna or ComBOSI ion accordln or Claim or the r ment

Wogt%%%’rtﬁ‘r‘ﬁi%e“l‘é'ﬁé The E%rﬁ%@ﬁé?@ﬁc@rﬁﬁ@sm@ﬁ%c@rmhﬁﬁ%l%ﬁﬁﬁl
woiclammapdeffthtvirdasarenkodjove tiiteadrthritis. 27. The compound or

compas@im@@eermagé&@lama sétaﬁéwgpf@éﬁ@ati@gooﬁrnr@u%n&%ns
%ﬂ?@% 8&1@'3&’ gt%ngli"fhgﬂ rggtéar!t c%a 'qgrggo%gosrsg) 2 dbéy !tgl’v(-)les
ISsease or er,w erelnt ISease or disorae€r Is

BEERUEBm the group consisting of stroke, atherosclerosis, multiple
sclerobits Pepiidaiontadisepisaihcbenedil nbkEus wyisienal depigioneSerntiNg.
boesrakalcaembibnePo0BStey SR danagoff @aldkng Himdathe Riairand
gentral.nervous system damage resulting from trauma. 2028. The
compaound or compasition according to claim 1 or claim 2 for reatlng or
preve A EeHTENEL & P HRIGMILARR" %Cfﬁtgrﬁw{ﬁfr%lfsp%?}@‘?ﬁr@%
BRSPpesiadoche peefereistakedivredis of des, Iwn@tr@iwvﬁﬁ@t&ié%@@ﬁwm the
shisprdendsretoie. It is inRBddddaicmpaiindiitioasa siitidn ecoipngrtbe
£laimoh or claim 2 for treating or 25preventing a disease or disorder in a
mammal, or preventing progression of symptoms of such a disease or
disorder, wherein the disease or disorder is atherosclerosis. 30. The
compound or composition according to claim 1 or claim 2 for treating or
preventing a disease or disorder in a mammal, or preventing progression
of symptoms of 30such a disease or disorder, wherein the disease or
disorder is multiple sclerosis. 31. The compound or composition
according to claim 1 or claim 2 for treating or preventing a disease or
disorder in a mammal, or preventing progression of symptoms of such a
disease or disorder, wherein the disease or disorder is Parkinson's
disease.
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35 MC 32. The compound or composition according to claim 1 or
claim 2 for treating or preventing a disease or disorder in a mammal, or
preventing progression of symptoms of such a disease or disorder,
wherein the disease or disorder is central nervous system damage
resulting from stroke, from ischemia, or from trauma. 5 33. THECSLLP
compound or composition according to claim 1 or claim 2 for treating or
ﬁié%ﬁting venous or arterial thrombosis in a mammal, or preventing
progression of a symptom of said thrombosis. 1034. The compound or
composition according to claim 1 or claim 2 for treating or preventing

venous or3ftdfalirierbbeeisnymeiiwhal2dilBreventing progression of a
Syfnptomein/zedAfifdngbasn nd)ettsil thertivtriiesig)subthelptergiibagisnoic
334 e Hﬁ?rﬂ%%%t&%@%\z‘@&é’&?&@éﬂ'R%r'&)ﬁ'a'm 1, or a pharmaceutically

15acceptable salt thereof, and an additional anti-asthma agent, in the
manufacture of a medicament for the treatment of asthma.
2. A pharmaceutical composition comprising the compound according to claim 1,

or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable carrier.

3. A pharmaceutical composition according to claim 2, which contains an
additional anti-inflammatory agent.

4.  The compound according to claim 1, or a pharmaceutically acceptable salt
thereof, for use as a medicament.

5. The use of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for treating inflammation caused or
potentiated by prostaglandins, leukotrienes, or platelet activation factor in a mammal.

6. The use of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for treating pain caused or potentiated by

prostaglandins, leukotrienes, or platelet activation factor in a mammal.

7. The use of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for the treatment of asthma in a mammal.

8. The use of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for the treatment of arthritic and rheumatic
disorders in a mammal.

9. The use of claim 8 wherein the disorder is rheumatoid arthritis.

10. The use of claim 8 wherein the disorder is osteoarthritis.

11. The use of claim 8 wherein the disorder is juvenile arthritis.
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12. The use of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for treating or preventing a disease or
disorder in a mammal, or preventing progression of symptoms of such a disease or
disorder, wherein the disease or disorder is selected from the group consisting of stroke,
atherosclerosis, multiple sclerosis, Parkinson's disease, central nervous system damage
resulting from stroke, central nervous system damage resulting from ischemia, and central
nervous system damage resulting from trauma.

13. The use of claim 12 wherein the disease or disorder is stroke,

14. The use of claim 12 wherein the disease or disorder is atherosclerosis.

15. The use of claim 12 wherein the disease or disorder is multiple sclerosis.

16. The use of claim 12 wherein the disease or disorder is Parkinson's disease.

17. The use of claim 12 wherein the disease or disorder is central nervous system

damage resulting from stroke, from ischemia, or from trauma.

18. The use of a compound according to claim 1, or a pharmaceutically acceptable
salt thereof, in the manufacture of a medicament for treating or preventing venous or arterial
thrombosis in a mammal, or preventing progression of a symptom of said thrombosis.

19. The use of claim 18, wherein the thrombosis is atherothrombosis.

20. The compound or composition according to claim 1 or claim 2 for the treatment of
inflammation caused or potentiated by prostaglandins, leukotrienes, or platelet activation
factor in a mammal.

21. The compound or composition according to claim 1 or claim 2 for the treatment

of pain caused or potentiated by prostaglandins, leukotrienes, or platelet activation factor in
a mammal.

22. The compound or composition according to claim 1 or claim 2 for the treatment
of asthma in a mammal.
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23. The compound or composition according to claim 1 or claim 2 for the treatment of
arthritic and rheumatic disorders in a mammal.

24. The compound or composition according to claim 1 or claim 2 for the treatment
of rheumatoid arthritis.

25. The compound or composition according to claim 1 or claim 2 for the treatment
of osteoarthritis.

26. The compound or composition according to claim 1 or claim 2 for the treatment
of juvenile arthritis.

27. The compound or composition according to claim 1 or claim 2 for treating or
preventing a disease or disorder in @ mammal, or preventing progression of symptoms of
such a disease or disorder, wherein the disease or disorder is selected from the group
consisting of stroke, atherosclerosis, multiple sclerosis, Parkinson's disease, central nervous
system damage resulting from stroke, central nervous system damage resulting from

ischemia, and central nervous system damage resulting from frauma.

28. The compound or composition according to claim 1 or claim 2 for treating or
preventing a disease or disorder in a mammal, or preventing progression of symptoms of
such a disease or disorder, wherein the disease or disorder is stroke.

29. The compound or composition according to claim 1 or claim 2 for treating or
preventing a disease or disorder in a mammal, or preventing progression of symptoms of

such a disease or disorder, wherein the disease or disorder is atherosclerosis.

30. The compound or composition according to claim 1 or claim 2 for treating or
preventing a disease or disorder in a mammal, or preventing progression of symptoms of
such a disease or disorder, wherein the disease or disorder is multiple sclerosis.

31. The compound or composition according to claim 1 or claim 2 for treating or

preventing a disease or disorder in a mammal, or preventing progression of symptoms of
such a disease or disorder, wherein the disease or disorder is Parkinson's disease.
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32. The compound or composition according to claim 1 or claim 2 for freating or
preventing a disease or disorder in a mammal, or preventing progression of symptoms of
such a disease or disorder, wherein the disease or disorder is central nervous system
damage resulting from stroke, from ischemia, or from trauma.

33. The compound or composition according to claim 1 or claim 2 for treating or
preventing venous or arterial thrombosis in a mammal, or preventing progression of a
symptom of said thrombosis.

34. The compound or composition according to claim 1 or claim 2 for treating or
preventing venous or arterial thrombosis ih a mammal, or preventing progression of a
symptom of said thrombosis, wherein the thrombosis is atherothrombosis.

35. The use of the compound according to claim 1, or a pharmaceutically

acceptable salt thereof, and an additional anti-asthma agent, in the manufacture of a
medicament for the treatment of asthma.
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