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510 2-PHENYL-INDOLES AS PROSTAGLANDIN D2 RECEPTOR
ANTAGONISTS FIELD OF THE INVENTION The present invention is
directed to 2-phenyl-indole compounds, their preparation, pharmaceutical
compositions containing these compounds, and their pharmaceutical use
in the 15treatment of disease states capable of being modulated by the
inhibition of the prostaglandin D2 receptor. BACKGROUND OF THE
INVENTION Local allergen challenge in patients with allergic rhinitis,
bronchial asthma, allergic 20conjunctivitis and atopic dermatitis has been
shown to result in rapid elevation of prostaglandin D2 "(PGD2)" levels in
nasal and bronchial lavage fluids, tears and skin chamber fluids. PGD2
has many inflammatory actions, such as increasing vascular permeability
in the conjunctiva and skin, increasing nasal airway resistance, airway
narrowing and eosinophil infiltration into the conjunctiva and trachea. 25
PGD?2 is the major cyclooxygenase product of arachidonic acid produced
from mast cells on immunological challenge [Lewis, RA, Soter NA,
Diamond PT, Austen ICE, Oates JA, Roberts LJ Il, prostaglandin D2
generation after activation of rat and human mast cells with anti-IgE, J.
Immunot 129, 1627-1631, 1982]. Activated mast cells, a major source of
PGD2, are one of 30the key players in driving the allergic response in
£PHiione SNISEEsapIsAND Al Pl cemtE ARSI STS
dermatitis and other diseases [Brightling CE, Bradding P, Pavord ID,
Wardlaw AJ, New Insights into the role of the mast cell in asthma, Clin

Exp Allergy 33, 550-556!:?@9%3.0127%@}/@%6}@@% of PGD2 are

mediated through its action on the D-type prostaglandin ("DP") receptor, a

The@reraBinyaIien Feeiigrpe;ipraseaerihisgmanaHnif hAReRRISHED.
phatmastieatte FRiialary GRRRINE RS ooshiRSR FRCOMNZHLAR &KRical use in the

source of 5inflammatory cytokines and chemokines that drive the
treappeiieckiinash s'aissasarpiityatd singarieduby WigsinibitiRpplivg prostaglandin
D2 @@giﬁg@, Bronchial Epithelium as a Key Regulator of Airway Allergen
Sensitzation and Remodeling in Asthma, Am J Respir Grit Care Med. 162,
113-117,

BACKGROUND OF THE INVENTION
Local allergen challenge in patients with allendimitis, bronchial asthma, allergic
conjunctivitis and atopic dermatitis has been shtowesult in rapid elevation of
prostaglandin D2 “(PGD2)” levels in nasal and bidatlavage fluids, tears and skin
chamber fluids. PGD2 has many inflammatory actisaosh as increasing vascular
permeability in the conjunctiva and skin, incregsimasal airway resistance, airway narrowing

and eosinophil infiltration into the conjunctivadattachea.

PGD?2 is the major cyclooxygenase product of arawhiacid produced from mast cells on
immunological challenge [Lewis, RA, Soter NA, DiantbPT, Austen KF, Oates JA, Roberts
LJ II, prostaglandin D2 generation after activatadmat and human mast cells with anti-IgE,
J. Immunol. 129, 1627-1631, 1982]. Activated mast cells, a magurse of PGD2, are one of
the key players in driving the allergic responseanditions such as asthma, allergic rhinitis,
allergic conjunctivitis, allergic dermatitis anchet diseases [Brightling CE, Bradding P,
Pavord ID, Wardlaw AJ, New Insights into the rofalee mast cell in asthm&lin Exp

Allergy 33, 550-556, 2003].
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2000]. In an experimental murine model of asthma, the DP receptor is
dramatically up-regulated on airway egithelium on antigen challenge
[Matsuoka T, Hirata M, Tanaka H, 10 Takahashi Y, Murata T, Kabashima
K, Sugimoto Y, Kobayashi T, Ushikubi F, Aze Y, Eguchi N, Urade Y,
Yoshida N, Kimura K, Mizoguchi A, Honda Y, Nagai H, Narumiya S,
Prostaglandin D2 as a mediator of alltargic asthma, Science 287,

Mamnyoaiip 2elioBsd)l 36 asUNeitalad dRiyaRdtins @i ditol iHBrenECgtaglandin

“DPMRFKESHIBAUS U IBRIRVEY! @G’ﬁ‘é@é‘ﬁf BY énseeheenip MmN smooth muscle.
( FFI\?Iagtsuoka T, Hirrgta M, Tanﬁa H, Takahashi Y, Murg%a T, 15 Kabashima

K, Sugimoto Y, Kobayashi T, Ushikubi F, Aze Y, Eguchi N, Urade Y,
In adtapfdan, rKipiisadty Miregyahh AasiRiifppectgaridd. ddaauselyacece of

Prostaglandin D2 as a mediator of allergic asthma, Science 287,

inflaganalopi ¢y st Siacor ieEekiBRaitea NS IIPEIFsIP AR S dfrAs® [Holgate S,

LackREPDIiISoM D, IREEBENE bRilkeIpe i iHnamalieroies RIS, REGRMIBRf Airway
allergic 20disease that is characterized by the symptoms of sneezing,
A"e?ﬂ;@ﬁhgﬁ?ﬂﬁ%%‘ﬁrhﬁﬁ%M@Qﬁb@gtlBrﬁ?ﬁg@y‘éd%ﬁﬁW§t%ﬂibﬁ%Pﬁ@§%ﬁ?’ 113-117,

2000)¢ nPap expeamesiasedeipendedeinsraatama Dasakeeparstiandrryially up-
WJ, Boehm S, Skoner DP, Physiologic reﬁsilfonses to intranasal dose-

regualad LAY RO REANHEC MR HERdR R kA dyiliAta iy Tanaka H,

Takanesisiolaiindtaav UK a9dsmieeasvidu gintotatho wigashairaligsaikubitte e Y, Eguchi
Clin Immunol. 86(é5|uPt_1 , 924-35, 1990]. 25 DP receptor antagonists have

N, UsadR dhotshiire b maass iMIZAAHERbA i QRRNA05 & N B HREKEP:
Progtaifilardinmiz|d4\ emisdidtoY a8 allKsdiéshii®daisasramadi,3-2eega2eobl. In

Kakudo.S, Ohtani M, Arita H (2001), Prevention of allergjc inflammation b o
oGt B AR A S S R 1L TUkReh ORGP b B gy PRBreactivit
and %91%2{104&’5%9&1 rl%@%h ma@mahﬁreﬁ@m APPRRESH fQ'B@Rz_QﬁE&Tﬂf@PI\/IuratafT,

receptor an plays an im rtant role In elicitation of certain key features o .
KabGRETHIE KotSHEAMOL0 S PR oD B R 08 Blrddiaeay  Yoshida N,
KimaH@\K_?ﬁniﬁdbadwbmuqm@f\ajIwggﬁ_rminirsiamrmy&igjedﬁag?miralrl.llizragr@ mediator of

Specifica VA ave n own to In | e anti N-INAUC nasa
el B et et o S P S 3 fealufetphan asthma,

Savoie, C., Robichaud, A., Sturino, C., Scheigetz, J., Lachance, N., Roy,
Boyd, M., Abraham, W., 5Studies with a DP receptor antagonist in .

The BB ARIGH ML) PRSI AT SRR Al S BL e i lepent allergic
disebtssl tHa s AR hfacted3cd s Mgy ptoMasuiAindSisbinag] rAsmremartd nasal

Hasegawa H, Kakudo S, Ohtani M, Arita H Prevention of allergic . :
cong e i LS SRR i o Ao o A8 deepdent increase in
nas&lfmigetionDdier V292 Hh1S) SHET. DPEayitagmpetsatetalsuranasal dose-
respeJIlesg“éﬁameenx eesnm&n alls aanreulaS, %e “%%%I%%qﬁlthv'%g r|{]30r|oas|{§1r }fndin in adult
volunteers with and without nasal allergyAllergy Clin Immunol. 86(6 Pt 1), 924-35, 1990].

DP receptor antagonists have been shown to reduwegyanflammation in a guinea pig
experimental asthma model [Arimura A, Yasui K, KiehJ, Asanuma F, Hasegawa H,
Kakudo S, Ohtani M, Arita H (2001), Prevention 8éggic inflammation by a novel
prostaglandin receptor antagonist, S-576Rharmacol Exp Ther. 298(2), 411-9, 2001].
PGD2, therefore, appears to act on the DP recepbplays an important role in elicitation

of certain key features of allergic asthma.
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dermatitis [Arimura A, Yasui K, Kishino J, Asanuma F, Hasegawa H,
Kakudo S, Ohtani M, Arita H, Preventign of allergic inflammation by a
novel prostaglandin receptor antagonist, 55751. J Pharmacol Exp Ther.
298(2), 411-9, 2001; and Torisu K, Kobayashi K, lwahashi M, Nakai Y,
Onoda T, Nagase T, Sugimoto |, Okada Y, Matsumoto R, Nanbu F,
Ohuchida S, 15Nakai H, Toda M, Discovery of a new class of {)otent,

DP aplagmists hevpNeeR fopRRde-slinc iyiaaiatng thmeBriemsEibaligraic hinitis
in mitRE spBeids, RIS 3F8cHeaN: haverbairown B HAMARE @tidEFinduced

INVENTION The present invention is direct to a compound of formula (A),

NasgirQRYSANRING RALSH BEEDICH SYMP R IfRIBPIRRIG fones o isSavoie, C.,

RobiéHRM ORticsweifinsubstitsied vty halo, Kt ieBrBY| SIbsidyeedwvitkdialam, w.,
R3 is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl, 2,4-dichloro-phenylethyl,

Studigs YHB:8 SR RS RAPIAT AHAIRBIS)- PhEhgRAURITBRRIGHBRESIR G ALgTgIC rhinitiam
J. Reiritveremetinntenesyleibyis pheosleihul AridnkeAy MaliPRY KistildAigamima F,
hydrogen, R5 is chloro, R6 is hydrogen and R8.is hydroxy; or 5 R is

HasEgiaWReky SAHES FoR1iaes . ALHd IeHEOROBI BRI i mmalisg by a novel

prostaglandin receptor antagonist, S-576R2harmacol Exp Ther. 298(2), 411-9, 2001].

DP antagonists are also effective in experimentadets of allergic conjunctivitis and allergic
dermatitis [Arimura A, Yasui K, Kishino J, AsanurhiaHasegawa H, Kakudo S, Ohtani M,
Arita H, Prevention of allergic inflammation by avel prostaglandin receptor antagonist, S-
5751.J Pharmacol Exp Ther. 298(2), 411-9, 2001; and Torisu K, Kobayashi K, lwaiiad,
Nakai Y, Onoda T, Nagase T, Sugimoto I, Okada Ytsdaoto R, Nanbu F, Ohuchida S,
Nakai H, Toda M, Discovery of a new class of pateetective, and orally active
prostaglandin Breceptor antagonistBjoorg. & Med. Chem. 12, 5361-5378, 2004].

SUMMARY OF THE INVENTION
The present invention is direct to a compound ahida (A),

wherein:

Ris RCH,SO-, RCH,SONH-, or RNHSO;-,

R'is phenyl optionally substituted with halo,

R?is phenyl substituted with halo,

R%®is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl, Aichloro-phenylethyl, 2-methoxy-
phenylethyl, 3-methoxy-phenylethyl, 4-methoxy-phetlyyl, 2-trifluoromethyl-
phenylethyl, phenylethyl or 3-phenyl-n-propyl,



RS5 is chloro or ethyl, R6 is hydrogen or methyl, and 10R8 is hydroxy; or R
is cyclohexylaminosulfonyl, R4 is hydrggen, R5 is chloro, 15R6 is
hydrogen, R8 is -NHR7, and R7 is methyl, methylsulfonyl, ethylsulfonyl,
haloalkylsulfonyl or tetrazolyl; or a pharmaceutically acceptable salt,
hydrate, or solvate thereof, a pharmaceutically acceptable prodrug
. . thereof, or a pharmaceutically acceptable salt, hydrate or solvate of 20the
R" iyroBY@O@@idther aspect of the present invention is a pharmaceutical
R® igOngRRsion comprising, a pharmaceutically effective amount of one or
¢ . more compounds of the invention, or a pharmaceutically acceptable salt,
R” igiy di4EE0ERE ke thereof, a pharmaceutically acceptable 25prodrug
R® idhergefrgxyadharmaceutically acceptable salt, hydrate or solvate of the
prodrug, in admixture with a pharmaceutically acceptable carrier. Another
aspect of the present invention is a method of treating a patient suffering

R isfromye BrXgransidigéestshigprder including, but not limited to, allergic
disease (such as alleggic 30rhinitis, allergic conjunctivitis, atopic

R Il oo EHERED. A5REIRYIRY f668!91Rrgy), systemic mastocytosis,
R® islisefflers aeedypanied by systemic mast cell activation, anaphylaxis
6 . shack, bronchoconstriction, bronchitis, eczema, urticaria, diseases
R '%cd%@%ﬂ%ﬁ%@?@as atopic dermatitis and urticaria), diseases
R® i{suRhdrseataract, retinal detachment, inflammation, -5- infection and
sleeping disorders) which are generated secondarily as a result of
behavior accompanied by itch (such as scratching and beating),

R isinflagueaiiog) smiapsuibsijuctive pulmonary diseases, ischemic
4 . reperfusion injury, cerebrovascular accident, chronic rheumatoid arthritis,

R 1% MEYOYfkrative colitis and the like by administering to said patient a 5
R® iphasm@egutically effective amount of a compound of the invention, or a
6 . pharmaceutically acceptable salt, hydrate, or solvate thereof, a
R '{hjmqgegﬁﬂcally acceptable prodrug thereof, or a pharmaceutically
R® iaccepiad|easdlt, hydrate or solvate of the prodrug.

R’is methyl, methylsulfonyl, ethylsulfonyl, haloalkulfonyl or tetrazolyl;

or a pharmaceutically acceptable salt, hydratspbrate thereof, a pharmaceutically
acceptable prodrug thereof, or a pharmaceuticaltgptable salt, hydrate or solvate of
the prodrug.

Another aspect of the present invention is a pheeutécal composition comprising, a
pharmaceutically effective amount of one or momapounds of the invention, or a
pharmaceutically acceptable salt, hydrate, or seltreereof, a pharmaceutically acceptable
prodrug thereof, or a pharmaceutically acceptadlie Isydrate or solvate of the prodrug, in

admixture with a pharmaceutically acceptable carrie

Another aspect of the present invention is a metifdceating a patient suffering from a
PGD2-mediated disorder including, but not limitedadllergic disease (such as allergic
rhinitis, allergic conjunctivitis, atopic dermastibronchial asthma and food allergy), systemic
mastocytosis, disorders accompanied by systemit ecelisactivation, anaphylaxis shock,
bronchoconstriction, bronchitis, eczema, urticalliagases accompanied by itch (such as

atopic dermatitis and urticaria), diseases (sudtatayact, retinal detachment, inflammation,
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DETAILED DESCRIPTION OF THE INVENTION 10 Definition of the
Terms As used above, and throughoutsthe description of the invention, the
following terms, unless otherwise indicated, shall be understood to have
the following meanings: 15"Compounds of the present invention”, and
equivalent expressions, are meant to embrace compounds of Formulae
(A), (), (1N or (1) as hereinbefore described, which expression includes

infegtiam Ak HREPRITHaRARISINGIF) AFednasiaReRdaNl @2 asRruk L behavior
acc&w%aW@H%?SthQ@[ﬁ:ﬁ&sC@ﬂ%ﬁ‘?ﬁ%ﬁ@@Mﬁﬁd@f@ﬁ@ﬁ%‘i@ obstructive

intermediates, whether or not they themselves are claimed, is meant to

pulngaRSA AR IS C AR SIIGRRIEISIPR 1B IHHECEIRYSRCHPD B5EIHREL, chronic
rheutraterlierthmeapselkyl suksiatiod byigise tadhies halkaitigerRgritedat patient a

haloallcyl are loweralkyl substituted by one to three halogens. Most

phayaaraHEF A RIfRAtyR 351 _ GASHRRKRdRPBRYERLRR R @pharmaceutically
accéb‘@'@l@|§¥|§%Wi'é%ﬁ§él%@@ﬂ@tb§ﬂ?ﬂm%mﬁﬁlIW@&@@&%@#%UQ thereof, or
y

"Patient" includes human and other mammals. 30"Pharmaceutica
a PharmarsHICBIY RGP RO 6o th B rPiera Rt SRSEHSYs of the

compounds of the present invention which are, within the scope of sound
medical judgment, suitable for use in contact with the tissues of patients

with undue toRAEfy/N -t dAE SdRYTETESPRETERMEAEITAIENith a

reasonable benefit/risk ratio, and effective for their intended -6- use of the

compounds of the invention. The term "%rodru " means a compound that
is transformed in vivo to yielPEEUHPBLAHI S HEMRvention or a

As ey meeesligatiaesaiablasaliciydisiomohteationl the faRMterms, unless
The transformatio occur by various mechanjsms, such as through

othe iS5 AR Bib e ASFREETIRAC B AR VARS8 e avable
groups have the advantage that they may exhibit improved bioavailability
as a result ff enhanced solubili(%{f,and/ rrate o absor%gon conferred upon

"Compg OLIERYGTE Ty WL TY 1RNGrEGLA RRSRES S REIRAN to'embrace
comgleavablefgrouputaesSueh, qampoynylasriaalsaiopedtegsribdb oo expression

. discussion is provided in Design of Prodrugs, H. Bund d, ed., Elsevier
inclyg8B AR RHEHISn B AhATR e i T AGRpRR ey ARG SQlUBfesce.o. hydrates
whefi (R0 LHRe X886 e rnits. T8Killeek ofdRs gt tigm edid tos )\ elopimendr not they
Krogsgaard-Larsen and H. Bandgaard, ed., Chapter 5; "Design and
e e el Bl Foors PO (1O JARB ACLBN Bear)E the context so
perrRieyviews, H. Bundgaard, 8, 1-38, (1992); J. Pharm. Sci., 77, 285 (1988),
Chem. Pharm. Bull., N. Nakeya et al, 32, 692 (1984); Pro-drugs as Novel

Delivery Systems, T. Higuchi and
“Haloalkyl” means alkyl substituted by one to thtesdo groups. Particular haloalkyl are

loweralkyl substituted by one to three halogenssiparticular haloalkyl are loweralkyl

substituted by one halogen.

“Haloalkylsulfonyl” means haloalkyl-S©. Example includes GFSO,-.

“Patient” includes human and other mammals.

“Pharmaceutically acceptable prodrugs” as usedrhegéers to those prodrugs of the
compounds of the present invention which are, withe scope of sound medical judgment,

suitable for use in contact with the tissues ofgmdis with undue toxicity, irritation, allergic

response commensurate with a reasonable benég&fitéti®, and effective for their intended
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V. Stella, 14 A.C.S. Symposium Series, and Bioreversible Carriers in Drug
Design, E.B. 15Roche, ed., American_gharmaceutical Association and
Pergamon Press, 1987; J. Med. Chem., Vol. 47, No. 10, 1-12 (2004),
which are incorporated herein by reference. An example of the prodrugs
of a compound of the invention is an ester prodrug. "Ester prodrug” means
a compound that is convertible in vivo by metabolic means (e.g., by 20

use kG I8)RE WESRb B ENYE TR ThyE Rids T BeIPetaMpRN %A EQEBPB%HH@N IS

traano?rﬁ@HW@i%GkPi/Félg @%@hﬂﬁ@tﬁ%%ﬂ'ﬂ#@g rﬂ/éﬂEWMr%%Wcﬁﬂy acceptable
convertible by hydrolysis in vivo to the corresponding compound of the

salt;fyehahos seh aeRbihe P HodrJd R IFITEdieR Hrayragasy by various
meckraBAIBY ABM AN GSFERRIRSJ4E RPbRITHBaRMISIEAIY BEGARERRIRtabolically

salts" refers to the non-toxic, inorganic and organic acid addition salts,

cleayahlp AoupRiliReshRagyaBIABSIRAL B BIRFREIAVRr RipavaaRlity as a result

of eRREREEN SSUBTBALRRBrSiEclor aBsbR fibAldalatigioanHe BHRSAtIEBhound by virtue
the compounds, "Pharmaceutically effective amount” means an amount

of the} BERRBBER®! AN SR BARKES0SIEA RN BEHMS , PLSH R AIEPIBRS At &S pro-drugs.
A thefeegNelisal ssemlices dvedaesimeddbryinpe Wi fact Bﬁﬁaﬁﬁgﬁd\%@.mﬂsewer (1985);

such as allergy relieving, or inflammat or% rellevm effect. -7- "Solvate

Methacs i £ BryRielRssscidtisioer 8t uﬁtﬂ’%‘i‘ 4GRS AEAAPO ﬂé’%ﬁ) A

Texthosk PIDeny fD@'ﬁgW%deb@\/lémﬁﬁéh@%ﬂfg@Wﬂs@H%hydfBﬁﬂﬂgaard ed.,
bonding. In certain instances the solvate will be capable of isolation, for

Cha@k%h?pl&ﬁﬁl&?&ﬁ@&ﬂ%?@tm\?eﬁ’ﬁ RIBRIQRE LR iHcopr YARcgR: Drug Delivery
RevisysiaHatBer of dzed:rgstallineoseldy . Sohaia” mommtmhem Pharm.

530Iut|on5 ase agld |solab solvates. e resen tive solvates include

Bullp Rtk €2 S0 SR AnTaRsT RﬁB%%%ﬁéﬁﬁﬁﬂE%thé*'gUCh' and

V. M@ﬁ@mM\/@@orsgmdmwn@@h@lscla@@mmwé&m m%mtjge[ﬁ@rﬂgnf E.B.
he free base,. or in_the form ofa harmaceutic allﬁ acceBtable acid

Rochgaftdn SAHETIGHL M REREHS d“nségfféﬁ‘él%‘ viient t6tn fofMed. Chem.,

Vol.UBE; RodIi0, ractice0 0% ofttict saé facoypuiehendin ayesfiretcese of the
free base form. The acids which can be used to prepare the acid addition
salts include preferably those which produce, when combined with the

An émﬁﬂéeﬁlﬁemﬁwmﬁcaﬂa@npept@b@f sadisniaidsasalssanposerug. “Ester

nions are non-toxic to the patient in E a@ﬁ (—ftiwtlcal dBS s of the salts, Sl())
Progig AR SAMRRIID F{f HaGeMREY olic means (e.g., by
hydrolysis) to a compound of the invention. Foample, an ester prodrug of a compound of
the invention containing a carboxy group may beveaiible by hydrolysisn vivo to the
corresponding compound of the invention, such abyhester prodrug, ethyl ester prodrug

or 2-dimethylamino-ethyl ester prodrug.

“Pharmaceutically acceptable salts” refers to ttve-toxic, inorganic and organic acid
addition salts, and base addition salts, of comgswfthe present invention. These salts can

be preparedh situ during the final isolation and purification thfe compounds.

“Pharmaceutically effective amount” means an amaficompound, or compounds,
according to the present invention effective thratipces the desired therapeutic effect

described herein, such as allergy relieving, dammmatory relieving effect.
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base are not vitiated by side effects ascribable to the anions. Although
pharmaceutically acceptable salts of said basic compounds are preferred,
all acid addition salts are useful as sources of the free base form even if
the particular salt, per se, is desired only as an 20intermediate product as,
for example, when the salt is formed only for purposes of purification, and
identification, or when it is used as intermediate in preparing a

“Solyatgniaeals AR Heiah R LAl %A E2nREiEN de¥anHes Yyth one or more
solvBattipdiagac FAdMYySRIES §a8demRErPRERdd RRRAHBBHOTRCUIAC:ETeaIN instances

purified compound in its free base form with a suitable organic or

the abvgimivihba aRBaBISAIHg U QR ASARBAN BINg ARy ent molecules are
incofSgeaeRaPiasliysniniiibe scoree)iha sprRNictdReide Riesasiarsdboth

from mineral acids and organic acids. Exemplary acid addition salts

solufiriiaBaRe AYHASEIBRRIEONARSCHTRFRIESERIRIE AiRsIRglk dsbkbides, ethanolates

and e rigiate, oxalate, valerate, oleate, palmitate, quinates, stearate,
laurate, borate, benzoate, lactate, phosphate, tosylate, citrate, maleate,
fumarate, succinate, tartrate, naphthylate, mesylate, glucoheptonate,

SontechpiiendimpsilirisaethSprasianaliffe maibdsds samicieAaiempounds are useful in
methylene-bis-B-hydroxynagﬁghoates gentisates, isethionates

the {QrEL 1 HoR BERPASR OB Qe 4R eTEERY ALy AGRgRIable acid addition salt

theregglohexylsulfamates and laurylsulfonate salts. See, for example S.M.
Berge, et al., -8- "Pharmaceutical Salts," J. Pharm. Sc., 66 1-19 (1977),
which is incorporated herein by reference. Where the compound of the

Acidragdition indbgdtutedonto@ivaaidin mrmiiced 25k ad gitknisaltase bTadie salt form
be formed and are sim%Ify a more conv?ni nt for foE‘]JUEe; an in#ra tice
& rHe

inheyeAty RO AP HoHRr UM &FBERES S IE SEPHYRIEE 5814 96 fo prepare the
acideas@isigvhiits andnalege@ feraphpaiede evigsel acklitinnesadsriisthste with the free base,

referably those which produce, when combined with the free acid, .
phaﬁﬂaﬁ%\%@&aﬁ&% S e 50 SIS S B EBRAGHE 1o the patient in

phanaadexicto doeaatetdsaiiarsackatitafidesenibiiiesaitecesitirairthe in the free

beneficial inhibitory effects inherent in the 10free base gre nqt vitiated by .
basg A1 L A R o B B A AR R RoH, <A QU L rpeciutically
acc@pensiesHity 9 gaidtbbsieacingdhedsLifie grafeipavicdaddisacichferare useful as
with a_suitable organic or inorganic base derived from alkali and alkaline
SOUL GO BE e8I R LA e 8 P AR B RIS MU RS an
inteineidite e peothastensfalhyeaaonpls bidh arethbasidianad @ abltforguitpblses of
sodium, potassium, cal rium, zinc,

.metal salts jnclude.the. ium, ha , .
purifERE e LA G P Tt e e A At g
phapntassiticalplis cBpitbie sadrganoh aeh angstphussdts iare atepaseddeairaddition salts

metal bases, which include sodium hydride,.sodium hydroxide, potassjium .
can B S S S AT et i P AR T 15 Ml e 0 with 2
suitasgy negaiic by dnoxginiziacidyahdiadtating tht likas Soitabte dPhiaerzasitically

addition salts are. prepared fro mines which have sufficient pasicity to .
acog AN S Bl R S A PR e TS S det R Hiferat acias
andfoegarittiyoided Hxemepianya cdbeadditiprosatisteahthbiydosbromide, hydrochloride,
sulfate, bisulfate, phosphate, nitrate, acetatalabe, valerate, oleate, palmitate, quinates,
stearate, laurate, borate, benzoate, lactate, phtessgosylate, citrate, maleate, fumarate,
succinate, tartrate, naphthylate, mesylate, glystomate, lactiobionate, sulfamates,
malonates, salicylates, propionates, methylen&higdroxynaphthoates, gentisates,
isethionates, dpara-toluoyltartrates, ethanesulfonates, benzenesuklsna
cyclohexylsulfamates and laurylsulfonate saltse, $& example S.M. Berget al.,
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toxicity and acceptability for medical use. Ammonia, ethylenediamine,

N-methyl-glucamine, lysine, arginine, gnithine, choline,

N,N'-dibenzylethylenediamine, chloroprocaine, diethanolamine, procaine,

N-benzylphenethylamine, diethylamine, piperazine,

tris(hydroxymethyl)-aminomethane, tetramethylammonium hydroxide,

triethylamine, 25dibenzylamine, ephenamine, dehydroabietylamine, )
“Phqqir@mwmiéjﬁg:sg;eﬁmdﬁqi@[.tgﬁahg%%%aomglﬁh is incorporated herein by
refefefagthylammonium, methylamine, dimethylamine, trimethylamine,

ethylamine, basic amino acids, e.g., lysine and arginine, and

dicyclohexylamine. As well as being useful in themselves as active

Whé@ne 6aHa of anRoEAHsPISRESBHANRALIAN ER1IESHTHIY, higse addition salts
purposes of purification of the compounds, for example by exploitation of

mayhe LaisthRrafrareRiIBPheABar IR AR NSRS Er SRCIBRIRERR, use of the salt
fornPidAdYQHEERIEHEY fardadMmaterials Mdaerausssee kiaeai® Heassed to prepare

skilled in the art. -9- It will be appreciated that compounds of the present

the BARshAGH MY RN HEFRRRigiRRIMTRaSEECE UL et EQBRtBRY with the free
acidsvafeapengeaty feephandeaRsot R arsighsaiathtibndlde ABRAESHE 1@ the patient

those skilled in the art that certain compounds of the invention may also

In PRAIACGEBRR PRSP RBMBRSHAIR Sad eNRIEJpa Hanhelisgsdnperent in the

freeiDusBliR intudRstoINBiYsldal reamreiiseRidapne (Safiod SteRisantRis ®RElts can also
mixtures thereof, including racemic mixtures, of compounds of the

be RSP B SERTEBIR Y LEAGH B S AYATR ARSIt BELH By iR a suitable
orgatatﬂ@k:&aﬁ@rga{na&daawita?lmfét@ﬁw fﬁlﬁﬁlDéMﬁﬁ’f{fééFﬂ@iﬁ@M%?ﬁ@éﬁ@ﬁb@ating the
chniques and recrystallization techniques, or they are separate ,
salt RS A R RS R AR A INEIsTASR HiER R ArcERlSklR s ihgnd amine
saltsn Stalislesveierednsipiateahthsohrapncts of dheulklimeniion Are, magnesium,
possible, the Present in\L@entio is intended t@_ﬁiﬂclude all tautomeric for
i

and Fyqudm saitsad aiis AP prERERG RAUATSH IR Suitable inorganic
baséieltikshada anckysasiiagen dionald etse o M iEkRin plieRasdiomeydaaedsodium

in accordance with IUPAC rules of nomenclatyre in which the . - :
Py RS BRI HAGe SRS PR AR ithium hydroxice,
magPiEsipre ydtXiae foliowveayaristid e sitdshaniBigisa lele drfomerasdtagidition salts are

understood that, for a particular cgmpound referred to by hoth a structura
Pre A T R AL GHLC R o DT IBYCHE) f SR S g Preterably
includethos s e wenitie dredinsigient|yilis e mitiae cibentncheehuse of their low

.Formula takes the precedence gver the nomenclature name. 20 One .
XA S BIBRIAD b RS rLLERt VB A GUAE oh Tfei-lucamine,
lysir®, arginine, ornithine, choline, N,N'-dibeneylylenediamine, chloroprocaine,
diethanolamine, procaine, N-benzylphenethylamirethgilamine, piperazine,
tris(hydroxymethyl)-aminomethane, tetramethylammamnhydroxide, triethylamine,
dibenzylamine, ephenamine, dehydroabietylaminethyhgiperidine, benzylamine,
tetramethylammonium, tetraethylammonium, methylandimethylamine, trimethylamine,

ethylamine, basic amino acids, e.g., lysine antharg, and dicyclohexylamine.

As well as being useful in themselves as activepmmds, salts of compounds of the
invention are useful for the purposes of purifieatof the compounds, for example by
exploitation of the solubility differences betwettie salts and the parent compounds, side
products and/or starting materials by techniqudskmewn to those skilled in the art.
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wherein: 25 R is R1ICH2502-, R2ZCH2S02NH-, or R3NHS02-; Rl is phenyl
optionally substituted with halo; R2 is ghenyl substituted with halo; and
-10- R3 is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl,
2,4-dichloro-phenylethyl, 2-methoxyphenylethyl, 3-methoxy-phenylethyl,
4-methoxy-phenylethyl, 2-trifluoromethylphenylethyl, phenylethyl or

3-phenyl-n-propyl; or a pharmaceutically acceptable salt, hydrate, or )
It W'M@ai\@@ﬁ%?@dﬁ%tbﬁhmﬁdaﬁwfs%&pﬁmrﬁ@a G YHR B oRgYmmetric

cenfefdrmagaisaihharseriblasaliaydinie 08 wakvatereh i rasiredeonfiguration. It

Another particular embodiment of the present invention is a compound of

will b ARRRTPWAARaRE-KIRENHBE A4 TErE M SOBURRUNG S Seaiieskion may also
exhibithatsmetrrelyalsierael, & ORNBEMRERIGLEM Mt Ac6eRERIBAIFRE@MEbN includes

thereof, or a pharmaceutically acceptable salt, hydrate or solvate of the

indivjeiah e AR & PRRTEARF SHIBQIRAEET AR e iR RO ARG Ging racemic
mixteRE RS hslirtEf i thenheepiio 204 i sEUA. e e AN SO Bieir mixtures,

7-chloro; R5 is chloro or ethyl: and R6 is hydrogen or methyl; or a

by the Shricatiormy I ééqﬂ%(g@h@figgmlﬁ@{ﬁmtographic techniques
and PRarRegaEH G CCRARIGEIS OF asythiectaphroireépRhadmarfuiead¥propriate isomers

acceptable salt, hydrate or solvate of the 25 prodrug. Another particular

of tNGHBGIMGH'BiaFe PRULAR AN HISHYSPRARED IRIUNRIHRIDGIFOmPounds of the

invenheneid oL rthartdsens myadiagsicpidedrarmasedtitributomeric forms of the

accerPtabIe salt, hydrate, or
compounds.

The compounds of present invention and the inteiabesiand starting materials used in their
preparation are named in accordance with IUPAGsrafsnomenclature in which the
characteristic groups have decreasing prioritycitation as the principle group as follows:
acids, esters, amides, etc. However, it is undedsthat, for a particular compound referred
to by both a structural Formula and a nomenclatarae, if the structural Formula and the
nomenclature name are inconsistent with each dtfreistructural Formula takes the

precedence over the nomenclature name.

One particular embodiment of the present invensaacompound of formula (1),

wherein:

Ris RCH,SO-, RCH,SONH-, or RNHSO;-;
R'is phenyl optionally substituted with halo;
R?is phenyl substituted with halo; and
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solvate thereof, a pharmaceutically acceptable prodrug thereof, or a
pharmaceutically acceptable salt, hydigfe or solvate of the prodrug.
Another particular embodiment of the present invention is a compound of
formula (Ill), 5 wherein R7 is methyl, methylsulfonyl, ethylsulfonyl,
haloalkylsulfonyl or tetrazolyl, or a pharmaceutically acceptable salt,
hydrate, or solvate thereof, a pharmaceutlczgg/ 10acce able rodrug

R’ ighereBrdishioppriiengyb dicstiFRle sy Aty araeRrradriay. - frgthoxy-
proghieey Resyhes. ﬁ%ﬂfé&@rmmh%mﬂnm&f@mm%myp@&mlfo?omethw-

com ound selected from f

Yl orh et edryLI PRGN L PERRNENY Ik 1H-indo1-3-y1}

ora- ﬁﬁﬁﬂﬁé@é@ﬂﬁﬂly acceptable salt, hydratepbrate thereof, a pharmaceutically
2-N-Chloro-3-(3,5-dichloro- benzylsu famoye-phenylk1H-indo1-3-y1}

acceptahie é)égpr@ thereof, or a pharmaceuticatheptable salt, hydraté or solvate of the

prodifghloro-3-12-(2,4-dichloro-pheny1)-ethylsulfamoy11-pheny1}-1H-indol-3-
yl)-acetic acid, (2-
0-Chloro-3-12-(2-methoxy-pheny1l)-ethylsulfamoy11-phenyl}-1H-indol-3-y1

Ano)l'ﬁ;‘?qi@rﬁ@(ﬂ'al(&nbodlment of the present inicenis a compound of formula (1), wherein

hIoro 3 I2 3-methoxy-phenyl)-ethylsulfamoy11- phenyl% 1H-indol-3-y1
R |s) armaceu ically acCeptable salt, hydratepbrate thereof, a

phaﬁ‘n@bbﬁﬁc&I?ééd%ﬂwmbéﬂ@imtﬁmﬁbémh@ﬂy'hébtmdb|e3s§al{, hydrate or

)-acetic acid, 20(2-

SOIVét%HIfO%eSDTQd(Q‘anIuoromethoxy pheny1)-ethylsulfamoy11-phenyl}
-1H-indo1-3-y1)- acetic acid,
[2-(4-Chloro-3-phenethylsulfamoyl-phenyl)-1H-indol-3-y1]-acetic acid, f
2-N-Chloro-3-(3-phenyl-propylsulfamoye-pheny11-1H-indo1-3-y1}-acetic
acid,

4-Chlgro-3- h Isylf I-phen H-indo1-3-y11-N-methyl-
Ancfid fhEniate Sreyciphexyisyliame phen I IndoL Sy A mettay
25PI-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-y11-ac
etic acid, Potassium,

Pl-chloro-2-(4-chloro-3-cyclohexydsulfamoylkgihen -1H-indo|-3-yll-acetat
e’

[2-(4-ChIoro-3-cycIoheﬁmQ§I- /uoro-qll_—||-ind01-3-yl]-acetic
acid,

[2-(4-Chloro-3-cyclohe amoyl phenyl)ﬁ I:12|4—|-ind01-3-y1]-aceti
c acid,

[7-Chloro-2-(4-chloro-3-cyclohexylsulféifhoyl-phenyl)-1H-indol-3-y1]-acetic

acid, -12-

2-Chloro-N-cyclohexy1-5-[3-(2-methanesulfonylamino-2-oxo-ethyl)-1H-ind
wheobid:yflbenzenesulfonamide,

R*is 4-chloro, 4-fluoro, 4-methyl or 7-chloro;

R>is chloro or ethyl; and

R%is hydrogen or methyl;

or a pharmaceutically acceptable salt, hydratepbrate thereof, a pharmaceutically
acceptable prodrug thereof, or a pharmaceuticaltgptable salt, hydrate or solvate of the
prodrug.

Another particular embodiment of the present inienis a compound of formula (11),

wherein R is chloro and Ris hydrogen, or a pharmaceutically acceptable lspitrate, or
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2-Chloro-N-cyclohexy1-5-[3-(2-ethanesulfonylamino-2-oxo-ethyl)-1H-indol
-2-yl] benzenesulfonamide, 11-
52-Chloro-N-cyclohexy1-5-[3-(2-oxo-2-trifluoromethanesulfonylamino-ethy
[)-1H-indol-2-yl]- benzenesulfonamide,
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-pheny1)-1H-indo1-3-A-N-(1H-tetrazo
[-5-y1)- acetamide, . _
solvgig 3hgierh&xp iRt cRb AR RIAVIRTIPhese0s- -8 RitRrAageutically
accd 2R GaRVgisrateuF abmarisufareaiciiagy1)-LH-indo1-3-A-propionic
acid,
2-[4-Chloro-3-(3-chloro-phenylmethanesulfonyl)-phenyfl-1H-indo1-3-y1}-a
AnofRCk REr embodiment of the present inigenis a comﬁound of formula (l1),
2-[4-Chloro-3-(3-chloro-phenylmethanesulfonylamino)-phenyl]-1H-indo1-3
-y1}-acetic acid, or a pharmaceutically acceptable salt, hydrate, or solvate
thereof, a pharmaceutically acceptable prodrug thgreof, or a
pharmaceutically acceptable sdli~hydrate or solvate of the 15prodrug. The
compounds of the invention ebdhibitaglanin DQHR&eptor antagonist
activity and are useful &s phalmagologiCabaeting agents. Accordingly,
they are incorporated pha@maceutical mons and used in the
treatment of patients sufféring from certainl20medigal disorders.
Compounds within the scope of the present invention are antagonists of
the prostaglandin D2 receptor, acco 9ng to tests described in the
literature and described in pharmacological testing section hereinafter,

and L\j\lt_}%h_ich tests results are believed to correlate to pharmacological
wheseig vwmhmﬁi%ﬂa%i%yln%ﬁ%ﬁéﬂ@@ﬂ%@?#ﬁ%l%ﬁ%w&hmmg

or atpRAFREEBLIRERtACCBIRYISIeSSeRMBRIAHSBIe M08 PRErmaceutically

compositions containing compounds of the invention for use in the
acCeRIghIfRIUY P MR URE AR ABRAG UIngERRRC Pt NSl i Eglyate of the

prodi@g@meliorated by the administration of a PGD2 antagonist. For example,
compounds of the present invention could therefore be useful in the
treatment of a variety of PGD2-mediated 30disorders including, but not

AnotieitgshiQcaltareinsienass ($1ehaprakeiticridinis atergeurrnigstddsirom
atopic dermatitis, bronchial asthma and food allergy), systemic . .
{2'[%95{8@16'4%’,%%8%@'}%'988%8&' I “HYSt S hpfebAed.
{2-[43@9656631@35,5%%t@f@ﬂbbbﬁﬁgmﬂf@rfimylﬁlmmhiﬁ%itzjﬂ&%@_l}%‘@%mmcid,
iseases accompanie itch (such as -13- atopjc dermatitis an _ _
(2T e e ER a  MEHLFRL THHBsdacetic acid
(2-{4-Chloro-3-[2-(2-methoxy-phenyl)-ethylsulfamdyphenyl}-1H-indol-3-yl)-acetic acid,
(2-{4-Chloro-3-[2-(3-methoxy-phenyl)-ethylsulfamdyphenyl}-1H-indol-3-yl)-acetic acid,
(2-{4-Chloro-3-[2-(4-methoxy-phenyl)-ethylsulfamdyphenyl}-1H-indol-3-yl)-acetic acid,
(2-{4-Chloro-3-[2-(2-trifluoromethoxy-phenyl)-ethstilfamoyl]-phenyl}-1H-indol-3-yl)-

acetic acid,

[2-(4-Chloro-3-phenethylsulfamoyl-phenyl)-1H-ind®lyl]-acetic acid,
{2-[4-Chloro-3-(3-phenyl-propylsulfamoyl)-phenyl]-tindol-3-yl}-acetic acid,
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-iaod3-yl]-N-methyl-acetamide,
[4-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phemiiH-indol-3-yl]-acetic acid,
Potassium, [4-chloro-2-(4-chloro-3-cyclohexylsulfaytiphenyl)-1H-indol-3-yl]-acetate,
[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-fluottH-indol-3-yl]-acetic acid,
[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-meth{H-indol-3-yl]-acetic acid,
[7-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phemiiH-indol-3-yl]-acetic acid,



10

15

20

25

30

infection and sleeping disorders) which are generated secondarily as a

result of behavior accompanied by itch 4such as scratching and beating),

inflammation, chronic obstructive pulmonary diseases, ischemic

reperfusion injury, cerebrovascular accident, chronic 5rheumatoid arthritis,

pleurisy, ulcerative colitis and the like. Compounds of the present

invention are further useful in treatments involving a combination therap
2-Chigre-N-qyciafitdaimitds; SIRthaneruiranamBers pae s didndahzind-
benfndsuireatmeae of allergic 10rhinitis; (i) leukotriene antagonists, such as

montelukast and zafirlukast, for the treatment of allergic rhinitis, COPD
2-ChipsryN-a¥rinhany-anbh eHiguRstiaRY e Inghiaset MBdﬁééﬂ?%%ﬂB
benepeRimsnEnNge, 01/78697 A2; (i) beta agonists, such as albuterol,

salbuterol and terbutaline, for the treatment of asthma, 15COPD, allelr_(]:;i.c
2'C*EI'QFR]'MR‘FQ(,C&P@%M'ééﬁd@é%ﬁf@,'gtﬁyQ?Wﬁﬁ%%@ﬁ@&ﬁ%')'l -indol-2-yl}-
benixenastignigeatadine, desloratadine and cetirizine, for the treatment of

asthma, COPD, allergic dermatitis, allergic conjunctivitis, etc; (v) PDE4
2-2(bipsurasricbenyimiip ey -Bhenys shiphitil D ttdatiaze e
acetigatiaent of asthma, COPD, allergic dermatitis, allergic conjunctivitis, etc;

or 20 (vi) with TP (Thromboxane A2 receptor) or CrTh2 (chemoattractant
[2-(Feebenyisidisgind Aigkmirhsmpridsddd bagsis ahidgonists, such
2-[233 R @ egal haXylsddam ofdrgheryeatmantst \QrébieHrRy gicid,

dermatitis, allergic conjunctivitis, etc. A special embodiment of the, _
24Pyt etheids "EH¥'B}%Mﬁﬁ%ﬂ%ﬁ'@ﬂéﬁé‘é‘ﬂ%‘%ﬂ%ﬁﬂ@%@C'd’ or
{2-[4tmﬂti5noe®qgae_hm@rﬁaleﬁylhmm?@tsgffmh@mwh igc])ﬂkﬂhﬂ@(ljﬁgloiiﬂ}‘—acetic acid,

present invention is the treating of pbronchial asthma. ccording to a.
or A ARG D RSSO Bl D HBORELE ATRISHb B HE ce lcally
accégabreptadadunessoDiorripahpatesusudigpe blensan! Bybiact ©; solvate of the

onditions which can be ameliorated by the administration of a

proc&f’@staglandin D2 receptor antagonist, for example conditions as

hereinbefore described, which comprises the administration to the patient

The iSRS CbINGAIHR G B R IR RO AL SHERT ey and are

usefitseriblearmaconiical aotingoagens thecesgiiiey ertive eifectivesant@

pha ﬁg{ég&ﬁ%gﬁ%@ﬁ%ﬁgra%rgz%%oergsl% %qg '}Pelrjast q%gﬁgnntg tshu?fgﬁﬁge%gom certain

medical disorders.

Compounds within the scope of the present inverdrenantagonists of the prostaglandin D2
receptor, according to tests described in thealitee and described in pharmacological
testing section hereinafter, and which tests result believed to correlate to pharmacological
activity in humans and other mammals. Thus, iarthér embodiment, the present invention
provides compounds of the invention and composstimontaining compounds of the
invention for use in the treatment of a patientesurig from, or subject to, conditions, which
can be ameliorated by the administration of a P@BtAgonist. For example, compounds of
the present invention could therefore be useftihéntreatment of a variety of PGD2-mediated
disorders including, but not limited to, allergiseiase (such as allergic rhinitis, allergic
conjunctivitis, atopic dermatitis, bronchial astharal food allergy), systemic mastocytosis,
disorders accompanied by systemic mast cell aaivahnaphylaxis shock,

bronchoconstriction, bronchitis, urticaria, eczeniagases accompanied by itch (such as
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References herein to treatment should be understood to include
prophylactic therapy as well as treatrogst of established conditions. The
present invention also includes within its scope pharmaceutical
compositions comprising 10 at least one of the compounds of the
invention in admixture with a pharmaceutically acceptable carrier. In
practice, the compound of the present invention may be administered in

atopip dennedtiseng Hricasiahdigsasse foHAtsmantailinatdsiaeh Rl lammation,
infeliolPRIGAIDE SYRIE MISREBIE) SiFaEARreRHEEiBa @il atpiralifR#BEhavior

nasal, buccal, sublingual, vaginal, colonic, parenteral (includin

ACCRPANAHR LT RO R IR AL DRI BRHA R cRHERBIC AR rUCtive
pulridiiadiskrrasiepmrinRA dpErRRIIBANARINE MEhAS AnRFerialgeHh ahimic

preferred route may vary with for example the condition of the recipient.

rhewspaisith AHRELS P Y APRERRY R SOLUSH AR Hfers to dosage forms of

the compound of the invention, and includes, for example, tablets,

dragees, powders, elixirs, syrups, liquid preparations, including . o
ComprpirrsishtIeprayshiehto tpiet ibsirifedredinerisnyshitieha combination
ther8p3nwigs, capsules and suppositories, as well as liquid preparations for

injections, including lipasome preparations. Techniques and formulations

() aguRistaly Rty B ARSI RN/ dBSING HLEE -l s Eienteatmeior allergic

rhinflgblishing Co., Easton, PA, latest edition. A particular aspect of the
invention provides for a compound accordin? to.the %resent invention to

() |k QtivRmis EHRPANRE fHALRS PoAtHERHIR oAb dRbHie treatment of allergic

rhinflBa0 B Hdal gienalePsitans, ateajidinsipitvgidreacnpiavestishucifically refer to the
, comé)rise c%r}]gpounds of the present 30invention and pharmaceutically
claimgs AWM OLABRYL A45. venicles, such as preserving agents, fillers,

(iii) loésntagialng, sventasvubingrenealbutnull sehbagadigentsr @fewsiaiment of asthma,
stabilizing agents, suspending agents, isofonic agents, sweetening

CO%BGFI@@%‘E/&HHB%&&%@% AB'AGEAHE Soloring agents, antibacterial

(iv) agenistaaniiis gl @oasteherdtiempeiioagsis atabiinating ag@ritdne, for the
adsorptjon delayi [ promotin ents, and 5dispensing agents,

reaGRRaNGI PO NGNS A L ROR BoElige forrms

(v) EDEM Ry spisptiodioghager)tiniibitsle ethamtistaibisoatensionltiaie]$or the

olyoxyethylene srbitol and sorbitan esters, microcrystalline cellulose,

el ADoK o2 At ORISR SR HAC A O

(vi) witkiares D tbessgahstazces: dpxern plaGt Rind gainberieh etash artitfep@athomologous
agents for the preventign of the action of micrqorganisms in €

Mol R TR B A SN LB R BT b REE LA, or the

treatactonicf agOPOINalledgi s dgansatisli aiteciiofidetaitis fleedike. Exemplary
adsorption delaying agents to prolong absorption include aluminum

monostearate and gelatin.  Exemplary adsorption promoting agents to
A spatianes bdsioneitofniok teecipetitg si8thadkaineg 26neiateshtionlzgthe treating of

allergic rhinitis.

Another special embodiment of the therapeutic naithad the present invention is the
treating of bronchial asthma.

According to a further feature of the inventionrthes provided a method for the treatment of
a human, or animal patient suffering from, or sabfe, conditions which can be ameliorated
by the administration of a prostaglandin D2 receptdagonist, for example conditions as

hereinbefore described, which comprises the adirdisn to the patient of an effective
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Exemplary diluents, solvents, vehicles, solubilizing agents, emulsifiers and
emulsion stabilizers, include water, chjgroform, sucrose, ethanol, isopropyl
alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, tetrahydrofurfuryl
alcohol, benzyl benzoate, polyols, propylene 25glycol, 1,3-butylene glycol,
glycerol, polyethylene glycols, dimethylformamide, Tween(r) 60, Span(r)
60, cetostearyl alcohol, myristyl alcohol, glyceryl mono-stearate and

amaEHiGhrRINRALIH KB VEAHULRIE 6P BHBREIPNREEISECOMARUEA g5the

inveP@idaNSesthethyarant Riinfuntas feslratverilimasteomibatfd of the present
_sesame oil). and injectable organic esters such as ethyl oleate, and the _
inveftionpifdrtedn Riresas Rede Db spasatdnganisimnekipiRrpducing the desired
therg@nlﬁqa@@{g&agents include starch, alginic acids and certain complex

silicates. Exemplary lubricants include magnesium stearate, sodium lauryl

sulfate, talc, as well as high molecular weight polyethylene glycols. 5The

Ref&RieePheRAMGERIL IR RCSRBLAY B AR tbaRn atr! )y dpieyratiRtHerapy as well
accordance with the chemical properties of the active compound such as

as ueAtpRLy, ahesiablishes FRMtS dministration and the provisions to be
observed in pharmaceutical practice. Pharmaceutical compositions of the
present invention suitable for oral administration may be presented as

The RERFER IMRNIGEHARRCANGHIRR LAGW YRR AL AL SORRARIOPS comprising

at |cadlefselorparh compiningsoPtREstREhiNGdinmRaet witthg petiv@aceutically
ingredient, or as a powder or granules; as a liquid dosage form such as a

in
acc%%ﬁﬂ@ncéf%eéuspension in an aqueous liquid or a non-aqueous liquid, or
as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The

active ingredient may also be presented as a bolus, electuary or paste. )
In PiFplse i SO RN AdBR RS o yE TR BEAEUNS6 56 Bharmaceuticall
accéépjiabléoﬂdgefgiéilﬂdl‘@ﬁ‘lfofl@l.nmmﬂ@&@ﬂ@'@wg&apﬂbsmwdﬁfaﬁministration,
. ragees or.granules. In such solid dosage forms, the compound of the
oI R BN Pl B2 B D E bR o cpisseral
(inclsidbhpsuseditineitiaféroratitalcluar, thoapbataiside)fibermoathdentiars epidural),
as for eﬁample, starches, Ig}ﬁtosg\fﬁlécrose lucose, mannitol an& silicic

Intr Al e g AL AR5 8k h LT RS PRHREL A GIBLE el 4pute may vary with

for epelaijilennlycowimiowkdene revipiese. and acacia, (c) humectants, as for
example, glycerol, (d) disintegrating agents, as for example, agar-agar,
calcium carbonate, potato or tapioca starch, alginic acid, certain complex

“Phailicates dewlNa2éepialie) dsotdipnfetayietdr dotdaneXemmeopaiafton{ound of the
sorption.acgtﬁaleratfrs, as for ex aternary ammonium

: le, L
Ve R U s LR PP B G ST RIGE U Svrups, i

preparations, including suspensions, sprays, intatablets, lozenges, emulsions, solutions,
granules, capsules and suppositories, as welljasl [preparations for injections, including
liposome preparations. Techniques and formulatyemerally may be found in Remington's

Pharmaceutical Sciences, Mack Publishing Co., Ba§t4, latest edition.

A particular aspect of the invention provides faroanpound according to the present
invention to be administered in the form of a phaceutical composition. Pharmaceutical
compositions, according to the present inventiompurise compounds of the present

invention and pharmaceutically acceptable carriers.

Pharmaceutically acceptable carriers include &t leae component selected from the group

comprising pharmaceutically acceptable carrietggedts, coatings, adjuvants, excipients, or
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25and glycerol monostearate, (h) adsorbents, as for example, kaolin and

bentonite, (i) lubricants, as for examplggtalc, calcium stearate, magnesium

stearate, solid polyethylene glycols, sodium lauryl sulfate, (j) opacifying

agents, (k) buffering agents, and agents which release the compound(s)

of the invention in a certain part of the intestinal tract in a delayed manner.

30 A tablet may be made by compression or molding, optionally with one o
Veh'Sfer%o'fé'%%ﬁ&%ﬁ%@o@&%ﬁ%gyﬁﬁe%@wﬂlﬁﬁﬂ% peeHipaeants. emulsifying
ageRENORRSEIE i@té‘bﬂﬁﬂlﬁ@'ﬁd@ﬂ%‘,iBﬁébérﬂﬁﬁq@a@@&é’ﬂﬁ@h@eﬁ‘lﬁ?@vﬂ@é‘tm ng agents,

form such as a powder or granules, optionally mixed with a binder,

flaveringcaaenie P eiiHEHD HASHRRRAIOL N # AAENGRACH L FERI, aG8fiingal agents,
othdrXeleHERItid AgEHES AHIFCAERY SGEIHE) @ﬂ&i&i@é&ﬁh@bﬁ%@ﬁ@ﬁﬁg agents, and

_dicalcium phosphate and disintegrating agents such as starch, alginic
dispgaisie gAY eBitamensnpiad SidafBuReH LKA dgigiFateRrRAd dosage forms.
magnesium stearate, sodium lauryl sulfate and talc may be used. A
mixture of the powdered compounds moistened with an inert liquid diluent

ExemRlrpeSHIRGEEWIRGLAARRE 'S HiecRiRetd atiestvd ricahalie RO pryethylene
sorbidlelsrynriiPaatbbentiented staresasbardanayiRenrrieeipar6Ri@s, bentonite,

to provide slow or controlled release of the active ingredient therein.
agas A AHERARG R Ha P BB e IR G RS in soft and hard-filled

gelatin capsules using such excipients as lactose or milk sugar as well as

high molecular weight polyethylene 10glycols, and the like. If desired, and

Exegpiaer e utRaghes dhans L o aasiR B R RE i JBR ApRE d

micibe AjaatiaeRad dRide Parareleasensrishoeiadideheibryasm aadahasice.
biocompatible, biodegradable polymer matrices (e.g., poly(d,l-lactide

co-glycolide)), liposomes, and 15microspheres and subcutaneously or

ExelffiRiugetaily dyjestedrinyriteshgianyesaliamstid Cuirn e auRke,
intramuscular depot to provide continuous slow release of the

compound(s) for a period of 2 weeks or longer. The compounds may be
Exefipléizesd sof so@mmiieayiy dikigion torpuglb aghgskaiimeridyaamieinohidbhostearate
incorporating sterilizing agents in the form of sterile solid compositions
andg&ialih he dissolved in sterile water, or some other sterile 20 injectable
medium immediately before use. "Liquid dosage form means the dose of

e R B T BB S o e

relagydupsmybelixirs. In addition to the active compounds, the liquid dosage
forms may contain 25inert diluents commonly used in the art, such
solvents, solubilizing agents and emulsifiers. When aqueous suspensions
Exearplasedilineytsasobaniasn ahidetyisglaiipia enagents \sifiels fasditateulsion

uspension. 30Pharmageutical compositions suitable for topical
Stabigars RS WElHs SRS PSRRI RR QR AR hthy! carbonate,
ethyhdireraste eentoyi eadlyriol agmaieyd rdtueftoigindutd fibermpalydes poesenvedals apropylene
tgpical ointment, salves, powders, spr and inhalants s (water or

alyeHE s B CToE e e e e ey e B A REE L Fweene 60,
Spaim@p G0nwttosteEsgl falcapplicatyoistyl alcdiBeycgiryl mono-stearate and sodium lauryl
sulfate, fatty acid esters of sorbitan, vegetallk(such as cottonseed oil, groundnut oil, com
germ oil, olive oil, castor oil and sesame oil) am@ctable organic esters such as ethyl oleate,

and the like, or suitable mixtures of these sulzsan

Exemplary excipients include lactose, milk sugadism citrate, calcium carbonate and
dicalcium phosphate.
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patch, which would allow a controlled release of compound through the

transdermal barrier. When formulatedjg_an ointment, the active

ingredients may be employed with either a paraffinic or a water-miscible

ointment base. Alternatively, the active ingredients may be formulated in a

cream with an oil-in-water cream base. Formulations suitable for topical

5administration in the eye include eye drops wherein the active ingredient
Exegpirsofieiiisiosaipe fesdin hetsoracainticds anflcenanuednelex silicates.

solvent for the active ingredient. Formulations suitable for topical

administration in the mouth include lozenges comprising the active

ExefRglatidnbliicaniaoréifsd8R90sa4Y straraE il adadiaicitadalarn well as high

molféstilesagRIEIRAHPR AsHIgdARIedient in an inert basis such as gelatin
and glycerin, or sucrose and 10acacia; and mouthwashes comprising the

The LhR/ES RjrRBRTMATeLEGRABRERRIRD (EAIOeHR Bl HRENEHISHLAfARIGRNCE with
the SRGHMAIHHSRIEE8EPHBOACINAY AR FUIRELBSHABIKYO W IparesifatsiBde of

a known manner. While the phase may comprise merely an emulsifier

adnyRiREAIRR *RSIER AHLANTGRRS ARREHEBIFEBRGSHLES PRISHSR of at
Phal®dat enecanidriieisikmishoptda pradeatl iavaitobde adebaiichampilstfaion may be

particular embodiment, a hydrophilic emulsifier is included together with a

PresRIuBHiRS ivGrsHH i St 4 2 SAIEPaBsgLaAS RaRsHIRS RARLIets or tablets
eachvibrawiHipHtTeddisarmenaloinths giaelayied v .ornd Bewader or granules;

together with the oil and fat make up the emulsifying ointment base which
as i

IR GRPRR SHE RS 0T HR AL R BRI ABIRIYEA S AgHigor a non-

aquitRiatgentopassencditha-orermiiepse enadiine!ddeater-pxampti@ éeagision. The
dric alcohol, i.e. an alcohol having two or more

.30% w/w. of a polyh
activg {paSiB LAY RGBS RIS RHE S HEA, BRSHAD SLRRAS Rannitol,
sorbitol, glycerol and polyethylene glycol (including PEG 400) and
. ixtures thereqgf. The topical formulations desirably jnclude a. . :
SollQ AR IBIEY JBEARS:IDECSE TP AREPLSHo0 B BYRHon is solid form,
for drgragievibsalg)) thelskinpingtpenaiesiedsyeasahbr shocewissiidlgosage forms,

oils or fats far a composition is based on achieving the desired properties.
the GATALEIR A RRJIYEBIER R BR GBI AR SIS L IR Aty SxCipient (or
carri&ﬁ)strl]aﬁlﬁa%(wammtoﬂiﬁtéhwtabtlfamﬂ:]ﬁ?ﬁﬁwm @Mdﬂdé@dba@&tﬁéﬂ?l?t:sbas for

or other coptainers. Straight or brapnched chain, mono- or dipasic,a
exaDRE SLGTER AR B Fo SRR L Sa Atk Sl . as o
exalvipiy, siedreignzediidbixidgenlnigaietes agelerithaiiypyehdid chajsestess and acacia,

(c) rﬁﬁﬁ%ﬁ'ﬁﬁ&d@?‘%'x%@@%ﬁy%%ﬁ? Pd)T e'srgtmg %Bgnl%g?gsa#gp gxoz{rhnple, agar-agatr,

calcium carbonate, potato or tapioca starch, al@nid, certain complex silicates and
NaCQOs;, (e) solution retarders, as for example paraffinabsorption accelerators, as for
example, quaternary ammonium compounds, (g) we#gemts, as for example, cetyl alcohol
and glycerol monostearate, (h) adsorbents, as<iimple, kaolin and bentonite, (i) lubricants,
as for example, talc, calcium stearate, magnestaarae, solid polyethylene glycols, sodium
lauryl sulfate, (j) opacifying agents, (k) buffegiagents, and agents which release the
compound(s) of the invention in a certain partha intestinal tract in a delayed manner.

A tablet may be made by compression or moldingpaptly with one or more accessory
ingredients. Compressed tables may be preparedrbpressing in a suitable machine the
active ingredient in a free-flowing form such gsaavder or granules, optionally mixed with a

binder, lubricant, inert diluent, preservative,fage active or dispersing agent. Excipients
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depending on the properties required. Alternatively, high melting point

lipids such as white soft paraffin and/gyliquid paraffin or other mineral oils

can be used. Pharmaceutical compositions suitable for rectal or vaginal

administrations means formulations 5that are in a form suitable to be

administered rectally or vaginally to a patient and containing at least one

compound of the invention. Suppositories are a particular form for such, .
Sucﬁoﬁlﬁfﬂﬁiﬂﬁ% ﬁ%%ﬁhoﬁé%%ﬁé%&w&%ﬂﬁ@%%%w fag disintegrating

age MY RN Hfe o bigiRRNAETHAHIRHECHARDIERX Qi Feu ey T SHBIRIGIRR3Ubricants
butter, polyethylene glycol or a suppository wax, which are solid at

such RfEAZRSR R-2iR8EAR RRENAR R SEITEERlR MAY R Hapskor mixture of the
powdenael ldari (RS ih Siskathaal fAVALY miesh NRIeRERIhe8H TP RER s Uitable

Pharmaceutical composition administered by injection may be by

macpisiRuEaka MAEEROIRISntFASIRER MRS RS Gaaisebpis scored and may be

formiaeé@Ro A6 qPPAaE ANSPH R RERSRIY ABKEHT PR @r@iwrmf?h@t@rém therein.
liquid solutions, in particular in physiologically compatible buffers such as

15Hank’s solution or Ringer's solution. In addition, the compositions may

Soli@edphmesaietdmisfia s measmprsiesrictivisitcpaadegdoimedifdrivin capsules

_ prior to use. Lyophilized forms are also included. The formulations are
usingSHENFFIRIGNHR BARAS T Os RiBe ALRHE M B AP R ayGidliPolyethylene
glycBli£ciion sriuikens, which may contain suspending agents and thickening

agents and anti-oxidants, buffers, bacteriostats and solutes which render
the formulation isotonic, and 20have a suitably adjusted pH, with the blood

If de@firibee, iatRNiiR hiierinigR Rizadmairuing £oMpeositios ehthsepitsrMncapsulated in, or

invention suitable for nasal or inhalational administration means )
attagBR Sb AR AR BRSSOk FaTee kBl FRIERA MRS B RECHIRASELS,
biodfegaia#@letpcﬂ;gﬁéema??l&gq?aggqiw?nm@h Wcalmjje%%@s@my,dgnd
. form, havin Spatrticle size for example in.the range 1 to 500.micron
mictsBRERRS PAR S ELEDBOUS Al HERIS T UBRAGBY hiERiNGHE called
subduts@Renssop it BuciepstI0 MictimnscdbidisIonsctiagelitableompound(s)

compositions wherein the carrigr is a liquid, for administration as for
for &, REHRILCh AL 2 HTAE 08 RSPRCHRAI P RIGHLER Dy Ghig amPle. by
filtrasi@ottarsughtbenactvednetaitieny. fliambp sty cuitirk & forilagngsadents in the form
adminis}r tion mag\/”be gr pared according to corll\?/entional 30methods and

of Ste SO FOLPRASIAN o HRPANe HRSQYERIS R UED RSP IRRRLPE Lrlerile
injectadlel fosdidmimstesigteddsiéonseaccording to the invention for an

inhalational therapy. -20- Actual dosage levels of active ingredient(s) in

the compositions of the invention may be varied so as to obtain an amount
“Ligoicedtisagagtadie ni@atisahis dars) effértivetivenpdaincatdesiradrtheistpardico the patient

._._response for.a particular composition and,method of administration for a .

s i O B B BBl PR e A R Egpu e, suspensions,

syrugepemd £ lixie) drnvaddiyof ffaboesiive wdingpdise tthesirddimsageiorms may contain

. effect, on the route of administratign, on the desired.duration of treatment, . ...

iner RS S P S S b s e TR AR S GO uisifers.
sex, diet and age, the type and potency of each active ingredient, rates of

sorlgtion metabolism and/or e>(<jc{ﬁtion and otheé% If ctors. 10Total d

W DS SR HELoP HLSF A ISR o 2 e G vinich

facildate suspension.

Pharmaceutical compositions suitable for topicahimistration means formulations that are
in a form suitable to be administered topicallatpatient. The formulation may be presented
as a topical ointment, salves, powders, spraysrdaradants, gels (water or alcohol based),

creams, as is generally known in the art, or inoafed into a matrix base for application in a
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divided doses may be in amounts, for example, of from about 0.001 to
about 100 mg/kg body weight daily anggpreferably 0.01 to 10 mg/kg/day.
For example, in an adult, the doses are generally from about 0.01 to about
100, preferably about 0.01 to about 10, mg/kg body weight per day by
inhalation, from about 0.01 to about 100, preferably 0.1 to 70, more
especially 0.5 15to 10, mg/kg body weight per day by oral administration,

patchnavisin webld allova seBlipEed srieasmINPRYNE TroraNIG S BaPsHaERa! barrier.
WhSFSIRYURSRIAVER oS ARMINAE 219N THErBBIeRAIASE Sftdyednareciankr a

in a_ composition may be varied, though it should constitute a proportion

paradf|Bif PN @iREAESHtIa QreMaNb R ai I (5hsdhe BRI MBS may be

fornfORX &P IHaUT Rtei AMAWHDAfiBLSALEH redlIIRTherRMA R BYiRMSRH topical
to make up the daily dose. 20 Obviously, several unit dosage forms ma

admiaisirafipstaBe £YSHBEUAR Qe ARTWRIBERGEYRA) BEUSRIifiseqived or
susgsrideduanly dtapReessasY, IB ety Abiain G \Rerifed theenrtihgredient.

effect. Some patients may respond rapidly to a higher or lower dose and

FOrRAGURRE MUtARM PRIGHBARIRES HRUSIR MR el dier fagienOpPrising the
activeamdredieressariodreenans; [iaNcataents atdrratarabhdarth; pastilles

doses per day, in accordance with the physiological 25requirements of

COMPLISNEAR AR INATEJISIBAR Atioki SAHFY AostB B0 RINERE iehRkcrose and
acablg;NEne PeaIHRRIREE R INIING eHbabIRRINGIA EeRERBRY [RYd Werier.

formulations can be prepared in unit dosage form by any of the methods
well known in the art of pharmacy. Such methods include the step of

Thelbiggbng: w@ﬁ@@éi@ﬂmdh@ﬁéﬁ%@@lﬂt%@dimﬁw'tmmetﬁ@gdﬁrsthatfd from known
___canstitutes one or more accessory ingredients. In general the formulations
InGreChERIS A8 2 KB IN AR P BEe ) B DS S EAEt B B Sier
(othasliseirgerdiens withe heigeedyriegesiréibBhodidd edraidreasfiatseRispoiie emulsifier
. and then, if necessary, shaping the prodyct. -21- The formulations m .
with SR RO o AP AT o ST EBb8q rophilic
emuasifRoulehand et yothetlagtaragiho stolpersifidndhaeydes stoiesdabiizer. Together,
freeze-dried (lyophilized) conditign requiring only the addijtion of the sterjle
the RERTEF el AT AR S AR LCTHO U S LA B Tt AL e way
togdiixée withreneeoll sty efationakel ulfptitand Hegpsinaioast Ihaydow nwpioeds the oily
.__from sterile powders, granyles and.tablets of the kind previously
dBp&é%%ﬁt?i@%&ﬁﬁ}ﬁj%%& ?RH‘&H\%‘}H%% may be prepared by the
application or adaptation of known 10methods, by which is meant
methods used heretofore or Eit:%scribed in the liter tu(rfeoirfor example those

I degugdhise AYYeRUS HAGHE iR i R E RASEISIRYRI (OF SRFBRRafoltgst 30% ol
a pow@iyidpichdisioersl, 1.888n alcohol having twonoore hydroxy groups such as propylene

glycol, butane 1,3-diol, mannitol, sorbitol, glyoeand polyethylene glycol (including PEG
400) and mixtures thereof. The topical formulasiomay desirably include a compound that
enhances absorption or penetration of the actigeedient through the skin or other affected

areas.

The choice of suitable oils or fats for a compositis based on achieving the desired
properties. Thus a cream should preferably benagneasy, non-staining and washable
product with suitable consistency to avoid leakiige tubes or other containers. Straight or
branched chain, mono- or dibasic alkyl esters ssctii-isopropyl myristate, decyl oleate,
isopropyl palmitate, butyl stearate, 2-ethylhexgdmpitate or a blend of branched chain esters

known as Crodamol CAP may be used. These maydzkalsne or in combination
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An ester prodrugs of the compounds of the invention may be prepared by
coupling 15 compounds of the inventigg.having a carboxy group, with an
alcohol of Formula YOH (wherein Y is alkyl or alkyl substituted by amino,
allcylamino or diallcylamino), to give an ester bond using standard
coupling procedures. Examples include coupling in the presence of HBTU,
and optionally in the presence of DIEA, in DCM at room temperature.

depoadineLpiifaR PR RRHIRS feskiFecht MNLEMAIMAIGh Reinadieit SRidssuRR as white
soft GRIPAANRGRIS R IBVEALSRTRRL R PrARRISISAFEBEtRRE! the free base

with the appropriate acid, by the application or adaptation of known
methods. For example, the acid addition salts of the compounds of this

PhalfYgediaficaayo R BERIGHE & gitaBIebhs FisceArBEhBI e R IAPEIONYFRIMS formulations
aqueous alcohol solution or other suitable solvents containing the

that 5B e SHRRIe B K AR fsteracaBeRnRvIRRI - 2SBRIRRM, Mibgontaining
at |&RRCHING Eaenisennee thed Rrd o an ng@aié@ﬁhée@watwbiéhf@aﬁﬁfm%uch

salt separates directly or can be obtained by concentration of the solution.

formpyltion thadiean Re IR eRAReLBBHHIREL BRaREy ibisdaNaion with suitable
non'RELMRIGELIHRen i 6 SedigissButreaPlisation pobReanrin (koY suppository

methods. For example, parent compounds of the invention can be

waxy B ate SR AIHRIFINAY JBIREFALAIES KA e IR BRI alkaR ang therefore,

mel&aubeUsRAHBT DI RAGITUWHOR REIEHBOUS eonfpeRigrgolution. -22-
Compounds of this invention can be regenerated from their base addition

salts by the application or adaptation of known methods. For example,
Phapasidaapesings sitidiedaventinerearbhereaass ded jramméielidasar, intravenous,
. addijtion salts er]y treatment with an acid, e.g. hydrochloric acid. 5 ) ,
inragGHIBBEALSBIRE BHRCURTRGH DI RGN SORRASHHERY, . bsapees gt invention are
fornfarated idurinodhe pmsessPpHtdoLaigRicis giohiptes tepatibysiniege)s such as

lydrates of compounds of the present jnvention may.he convenjenl ) )

Hanls SEIRER) Go B P SOB AR AR SO GOR SR e pemulated in solid
fornuaing rexgissishaalvenés spehds dinkasiatetpeiolde O Hy dghAigear ting $cade also
. further_feature of the invention, hase addition salts of the compounds of
ol R A AP B B R U OBl aHRe S STRaE Sdueous and non-
aqueppsapjestdpaseiuny ke abiokcatpn cynaiapiatiprmaidaow amnethiedenfrey agents and

.example, the_base addition salts of the compounds of this invention may .
ant G RS i R (GG, SR FGBLa Gy OB Sotonic, and
havelachiizamutidjusiedtiper, willalhe sobsoh tsfideataid g tisi@mpropriate base

and isolating the salt by evaporating the solution, or by reacting the free

acid and base in an organic solvent, in which case the salt separates
Phagdineckyticalaso e obidaneok iyecpresanitativangidizd ieofotioasaDor ehalational

starting materials and intermediates may. be prepared by the methods
oS PO EBRET TR 6 U U SR HEIRUE g gasally or by
inhatatiopaioral pafidhe imrentiompbsitionatiwg smisgacapdeationegnelttieirform, having a

part%%é%%%%@%wlt %haggtﬁ%:r%ﬁéé:%%%%%f%@ (t.ﬂ%ﬁé %rBIBgH?c eogitzhees in a range
between 20 and 500 microns in increments of 5 mgsuch as 30 microns, 35 microns, etc.).
Suitable compositions wherein the carrier is aitigtor administration as for example a nasal
spray or as nasal drops, include aqueous or diliisns of the active ingredient.
Compositions suitable for aerosol administratiory i@ prepared according to conventional
methods and may be delivered with other therapaggnts. Metered dose inhalers are useful

for administering compositions according to theeimvon for an inhalational therapy.
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25an illustration only and are not to be considered as limiting the invention
in its scope. Compounds of the inventign are identified, for example, by
the following analytical methods. High Pressure Liquid Chromatography -
Mass Spectrometry (LCMS) experiments to  determine retention times
(RT) and associated mass ions are performed using one of the 30
following methods. Mass Spectra (MS&5 re recorded using a Micromass

Actyatfqpags e GhediNeTRE AR DARRARO B8RS iBMEliRM May be
variéqa ot aBRIR/arframokiifl B 2000 HgWRir2RaClI PRI RAf@EHVEI%o obtain a

performed on a Hewlett Packard 1100 Series Binary Pump & Degasser;

desggg{ %%PEHﬂgée%%Wéﬁ&%@Hﬁ@m%‘@ﬁ‘%‘&d@@ﬁ‘ﬁlﬁ“”'Stra“on for a

pati€AlUTANsdnehia BB3sgeAevél Wéﬂg’@ﬁrﬂ@ﬁﬁiéﬁf iRerefGre BepBrdé o a variety of
acetonitrile. In éﬁctlon volume of 54 by CTC Analytical PAL System. Flow is

factqrainghidiRe.t zﬂﬁéﬂ?%tf@@'B‘FEetB'@@(f/EeBtm%@H{ﬁ\Gféd@NH'§H%'E”vo°” the desired

duratfeBréatnidintiere AididalyARiecessinrar disvact RRsksaeht@Qondition, weight,
Series UV detector wavelength = 220 nm and Sedere SEDEX 75

sex gjahBrtiogs ifit @éﬁt@ﬂﬁ&ﬁ@ﬂt@&%ﬁb’éqéﬁDPeratﬂ%@f Rpsorption,

metabRHswieanddrasx SRAMhadd bthuelratohagnetic resonance spectra
(NMR) are recorded at ambient temperature 10 using a Varian Mercury

(300 MHz) spectrometer with an ASW 5 mm probe. In the NMR chemical
ToteﬂfHﬁﬁj%@@?dﬂﬂi@é@%iﬁU@@ﬂ% RetrmillioretRiiminEteretetercpdaent in smgle or

tetramethylsnane (TMS) as the internal standard, As used in the exa

JREpS AR ARSI A ST RIE: 9@@{%\4@%99&&9@%&5’0 mg/kg body
welétﬁtaﬁm? M%ié?ﬂbl?@bbwqmmmﬁ éﬁ@ﬁﬁi@ inkan @(?iars tRe doses are
(0] refers to ms, m rerers mitigrams refers to i
Gengia O R0 B Rb A0 R eTe ORI i b L el body weight
per Uammarnhmémoiefmf mdluvtr@tal td%botﬂfmff@rm@rﬂéﬁmtholf%f@@pecially 0.5
na ers to lite refers to milliliters, "RL"
t0 L{E G0 BRI e diEhal s Ol A B SN 5By S 0 b fQ pout 50.

preferalbigaDpento’ g kg bady m&mt%odmmmnmmaddﬂgummo The
perqpressuret n millimeters of mercury, "cm"” refers to centjmeters, ' %}ére

Magea ?é‘%"eé‘égre?é%‘rtérﬂcf"a%@??ﬂ?é't"&'&ﬂm"r%rﬂ {0 AR H0Y Constitute a
prop@rtr@ﬁeﬁdh tcestintibleid@daye sf&alt&ﬁmﬂ) rm@@mtaiumpoﬁtﬁns may

con %ﬁ% th|n f %ﬁﬁé%raat Lﬂﬁﬁm% %@ﬁﬁ:ﬁﬁ I%\q qg%jg agjgethe daily dose.

Obwimalwrmrslsal am% dEsiipglgbrials mdyuﬂd%tdmmdrmlaboqt thegairies; timé. A dosage
blet of doublets; "br" = broa

= mu =do liquid. .
may R %‘i‘ﬁﬂb’&]ﬁ dﬁ%He%‘éQ %Bé&?&&%‘iﬁ{“d%'ém%‘améfé%%éﬂ%therape”“c
effemmlwme/mmmewsm]dRipldlmMM@tlﬂDWeMOSeTmielqmiay iidmgl much

'PSI" =.pounds pey square inch, "DMSQO" = dimethyl s fOX|de '‘DMF
weal e FAIBIRJHO R AR ACEMUBE: -k BRI IEb S Shrsa (o have long-
term@e21Gietits at the rate of 1 to 4 doses peridagcordance W|th the physiological
requirements of each particular patient. It gogbout saying that, for other patients, it will

be necessary to prescribe not more than one odbses per day.

The formulations can be prepared in unit dosaga foy any of the methods well known in
the art of pharmacy. Such methods include thedtépinging into association the active
ingredient with the carrier that constitutes onenare accessory ingredients. In general the
formulations are prepared by uniformly and intinhat&inging into association the active
ingredient with liquid carriers or finely dividedlgd carriers or both, and then, if necessary,
shaping the product.
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30dichloromethane, "HC1" = hydrochloric acid, "SPA" = Scintillation
Proximity Assay, "ATTC" = American_3ype Culture Collection, "FBS" =
Foetal Bovine Serum, "MEM" = Minimal Essential Medium, "CPM" =
Counts Per Minute, "EtOAc" = ethyl acetate, "PBS", Phosphate Buffered
Saline, "TMD" = transmembrane domain, "IBMX" = 3-isobutyl-1- -24-
methylxanthine, "cAMP" = cyclic adenosine monophosphate, "l[UPAC" =
International Union of Pure and Applied Chemistry, "MHz" = megahertz,

The ORI IR SH2Y e HsOhteM @0 thitdastfinebs cormameaditfor BREMple sealed
= tetrahydrofuran, "h" = hours, "name = minute(s), "MeNH2" = methy

I
ampayipe angbvialsiihagiRMeBFSLPRP RISy IBBHEH " PiFeczf e

(lyoSHBEESrcoM@iiOh RGOy tAeianitidA thiet3erifeatgyl @ Eitier By 'example
TEA, "Prep LC" = preparatory "flash" liquid chromatography, "SPE" = solid
wateyfREdUSEHRARDH ML ALEYHRNIRY AR HRRUFPRRRIRISOWRBIectigR Splbiiens and

suspBABIBAE nTal-hepiaiarddMBAr AMdrike pi AN B eHNItg A aifeaaitd previously
amino methyl resin, "PdC12(dPP02" =
desqripefis(diphenylphosphino)ferrocene-palladium (11) dichloride DCM
complex, "HBTU" = 2- 10(1H-benzotriazol-1y0-1,1,3,3-tetramethyluronium

hexafluorophosphate, "DIEA" = diisopropylethylamine, "CsF" = cesium
Comppphps ¢ R/RRSR W b dEehared By el o7 adeptaiap of known

metRBASEDY iRBHPIs heceeMprRIREIY 0dugife RBRaBRBIiREd MtfiteSité0OM Pfor
assay in human L5174 T cells. EXAMPI ES 15 Examplenliéﬁ) 1-2-

example oz Hes A IRRM BY S oen LAQRGIR AT PG PigR afigfpymations, VCH
publigpetis, agdd:! Cl 20 Step 1. Fuming nitric acid (1.5 L) is cooled to about
-5C in an ice/salt bath. Over a period of 30 minutes,
4-(4-chloro-phenyl)-4-oxo-butyric acid (150 g, 0.706 mol) is added in
An @ngignddeule onecbavsmysiirsest sotliirfias) the peastiasurpiistaping
stirred at }?}E te_mYperatur between about -5C and about -7? for 3.5 hfurs.
COmMPRUNES ARG RS Shta ey HReuaRaRNe! Of &94matifed OH
(wh@n@nn\'gIﬁ_lanﬁm@mdﬁymm@uita@?bfamr?aw;a:ﬁ@Tﬂtan@dléwqa@)_ o) Widhgive an
water unti| the washes are neutral, air dried, inally dried in a vacuum
este) R R R L O PR A BIBR ARG SE G UBRSHHS Apfypresence of
HBTas, asdlishtidyallygh the presence of DIEA, in BIGit room temperature.

According to a further feature of the inventionidaaddition salts of the compounds of this
invention may be prepared by reaction of the fragebwith the appropriate acid, by the
application or adaptation of known methods. Fameple, the acid addition salts of the
compounds of this invention may be prepared elbatissolving the free base in water or
agueous alcohol solution or other suitable solveatgaining the appropriate acid and
isolating the salt by evaporating the solutionbypreacting the free base and acid in an
organic solvent, in which case the salt separatestty or can be obtained by concentration

of the solution.

The acid addition salts of the compounds of thi®imion can be regenerated from the salts
by the application or adaptation of known methosr example, parent compounds of the
invention can be regenerated from their acid aoldisialts by treatment with an alkali, e.g.

aqueous sodium bicarbonate solution or aqueous amrsolution.
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-25- Step 2. To a mechanically stirred suspension of

4-(4-chloro-3-nitro-phenyl)-4-oxo-butysis_acid (150 g, 0.582 mol) in water

(900 mL) and concentrated HC1 (12 mL) is added sodium bisulfite

solution (393 g, 2.07 mol, in 800 mL of water) over a period of 40 minutes

at 100 - 105C. After the addition, the mixture is refluxed for 1 hour. The pH

is adjusted to -2 by the 5addition of 4 N HC1 (100 mL) The mixture is
CompfuRéts fr BiF ABRMien SR iRISYEIESt serAgeitRiSaliRiby the
applitigtied ﬁfﬂﬁﬂﬁiﬁ'@mﬁﬁrﬁm@fﬁdﬂ%@w&ﬁ!ﬂ@?&%' hasrIsdicthe invention

79.3 g). LCMS: RT = 2.39 minutes, MS: 228 (M+H); 1HNMR (300 MHz, _
can hriEsgansfaied irom hsiHbaseipddition, sAltsalimeN; withaa aqid, ¢.9- @ydrochloric
acigd=6.2 Hz, J=2 Hz, 1H) 7.29 (d, J=8 Hz, 1H) 7.36 (d, J=2 Hz, 1H) 12.08

(broad s, 1 H). 10 Step 3:4-(3-Amino-4-chloro-phenyl)-4-oxo-butyric acid

(16.2 g, 71.16 mmol) in DMF (20 mL) is added to a mixture of

Con%nGRBY et &prb{8RtMHveARia o 418 Do A\ EpigiepAEa0aiILmdrABHIuring the
(5.25 g, 76,1 mmpol) in water (18 mL) is added via a pipette below the

Proc&ssf IR IO D POMAIRMRSE. WS B HER RS R (FOMBRHNES Qi e present
inveriti¥p rhB§ FrRAcERNCHEMI{UNPs N8BS tée et FofEafiglieauis/ot§inic solvent

. solution is slowly added at room temperature to a mixture of copper
MIXEF HRNGITERS @b gissueh R de@ii&tE acid (175 mL) that
has been saturated with sulfur dioxide gas. The resulting solution is stirred
45 minutes at room temperature, water (500 mL) is added and the solution

AcCIAROEE HIUTTRSLIERHESIQLKNE EXEBHABSRRIGNIPALSIRf i fEREPHACS Of this
invewgai‘i&ﬁ?&'iﬁgvm@hl aﬁ@edl;ﬁydle‘&%tion of Afhe flcet)d with thedappropri?(tje li)gs& by the
-chloro-3-chlgrosulfonyl-phenyl)-4-oxo-butyric acid as a solid (12.
D BRI B HINAEE, FISOSS.(AEE, L KR AEH Salts of the
con@Mﬁ@sDﬁ%tl@i%ﬁm@g@r{hM ‘2 H@réb?réédg%mg@%blﬂir@‘lh@ fziééeéfhgiéaa water or
Hz, 1H) 7,87 ,J=6 Hz, J=2 Hz, : J=2 Hz, 1H) 12. roa
aq“%?%%?%ié&ﬂ&“@-’t&@ﬁ ‘?6%’%?!@?0%9%’8@&?}9&}@&12-8 BIBBfW(FE dge and
isola(grgzﬁ]é%g]lﬂb?l)eim@dmc @tﬁ%@d&ﬁﬂi@ﬁﬂiﬁi@aoﬁwo ')Hhﬁcdiﬁ@f}ﬁdrb&@e in an
. , 16 mmol).in DCM : MeOH mixture (1:1, 50 mL) at QT. T .
orgaﬁaﬁc%. i ‘?ﬂ&ﬂﬂr&’\)&%a‘%ﬂ?@a‘% &%h??&ﬂi?ééeﬁ@é’éﬁé%ﬁﬁé%fél“ﬁg (3 Fgncentration
of thBheolaaeton mixture is acidified with 2 N aqueous HC1 (pH - 2) and
extracted twice with DCM. The combined organic layer is washed with

water, brine, dried over sodium 30sulfate and evaporated in vacuo to
Theaffardndr lnatehklwanddriatiokidisndienzybpgipedl)the methods described in the

e B B AR PR, 2

4-[4-chloro-3-(2,4-dichloro-benzylsulfamoye-phenyl]-4-oxo-butyric acid
(800 mg, 1.78 mmal), p-toluenge sulfonic acid monphydrate (520 mg, 2.7 .

The O LR O MR a0 iy B s AP PRI A PTG o pctivity

will appearanayvevseaiséiomatdeckamenatioydd (@00 m@api8sinadlare presented as
'Irh? c?gﬁed Yessgl IS heaﬁd [n.a micr waﬁe att 188]C . .

an illustratioh only and are not to be consider®draiting the invention in its scope.

Compounds of the invention are identified, for epéanby the following analytical methods.

High Pressure Liquid Chromatography - Mass Speaton{LCMS) experiments to
determine retention times {Rand associated mass ions are performed usingfdhe

following methods.

Mass Spectra (MS) are recorded using a Micromagsrh@ss spectrometer. The method is

positive electrospray ionization, scanning massfnafn 100 to 1000. Liquid
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5for 40 minutes. The reaction mixture is diluted with EtOAc, transferred to
a conical flask, and aqueous 2 N HC153.50 mL) is added. The organic
layer is separated and the aqueous layer is extracted with EtOAc. The
combined organic layer is washed with water, dried over sodium sulfate
and concentrated. The residue is purified by preparative HPLC separation

(mobile phase: acetonitrile-water with 0.1% TEA, gradient 10-100% over
chrofaaina(RR8Y s Resierfed #n a Hewlett Packafi) Heries Binary Pump & Degasser;

stati%ﬂ@ﬂ!?ﬁ'&’*s@ﬁﬁﬂﬁ@'ﬁf&ﬁ@ﬁ@gﬂ%@ﬁ@rﬂﬂ)mﬂ?@&%%iﬂ%tﬁh%?Ho%ﬂ% phase: A =
tic acid as a solid (145 mg). LCMS: RT = 2.78 minutes, MS: 523 (M+H).
0.1%HMMR &R00 (FAZIrDNSD, Be) 831%4 K4 mrHusirdgd l0jestion velyme®{fL by

= , 7 = )47 4 , . P ), o
. , J=8.3 Hz,’1 .87 (d, J=8 Hz, 1H) 8.22 (d, J=2 Hz, 64 (t,
TG ARG AR SVt oI ittt Bio ) eain
minytes. ik 00p4) B 10620874 B )in12 migirssd S\uhlide@soers el Heytt Packard 1100
2 -3-(2.6-di B, | | ' -3 .
e A o2 S 7 G o
Scatt¢ain gt mlateatmstitenivug & 6 didkibleesparaired(R82 g) for
2,4-dichlorobenzylamine, there is prepared 4-14-chloro-3-
(2,6-dichloro-benzylsulfamoyl)-pheny11-4-oxo-butyric acid as a
300 pbivdet (utieg) mamstiRieschancinspes s NMB) (Madpdeat Swb2nBiemperature

oD AN GhAShs AR e e

cheificab3tidts ) are indicated in parts per million (ppm) witheednce to tetramethylsilane
loro -(rZ 4-dich|§g§- enzylsulfamoye-phenyl]-4-oxo-butyric acid,

(Tvkes L el S o

3-(2,4-dichloro-benzylsulfamoyl)-pheny11-1H-indo1-3-yll-acetic acid as a
solid (80 mq). -27- LCMS; RT = 2.72 mjnytes, MS: 523 (M+H); 11-1 NMR . .
As OIS BlRa Bes a3 o erali 0 TR eiRes Flg S ghs. gppication. the
terntda,ddd) thdreim SHatl, ke AITS itk alvB ds Hugit g 7 refefd, td=8lagrdm}y,7.§8refers to
gra%%diﬁ;al%%fgﬁgjgﬁ@gf@[?ﬁgg%fﬁ% ﬁ{:&lﬁ)l—é)razgrﬁg dradtardtd r%%)lgs, “rofh
refers 14-aianetds(3brdishipsadorisiaisuamast phemyiaoldt - inlplredd b

. aCetiC aqjd C”IO CI [{3 ” ) [13 ” [{3 ” . 1:
micromolar, “nM” refers to nanomolar, “L” refers ivers, “mL” or “ml” refers to milliliters,

“uL” refers to microliters, “°C” refers to degreesl€ies, “mp” or “m.p.” refers to melting
point, “bp” or “b.p.” refers to boiling point, “mrof HG” refers to pressure in millimeters of
mercury, “cm” refers to centimeters, “nm” refersi@anometers, “abs.” refers to absolute,
“conc.” refers to concentrated, “c” refers to comication in g/mL, “rt” refers to room
temperature, “TLC” refers to thin layer chromatqarg, “HPLC” refers to high performance
liquid chromatography, “i.p.” refers to intrapemnally, “i.v.” refers to intravenously, “s” =
singlet, “d” = doublet; “t” = triplet; “q” = quarte “m” = multiplet, “dd” = doublet of doublets;
“br” = broad, “LC” = liquid chromatograph, “MS” = ass spectrograph, “ESI/MS” =
electrospray ionization/mass spectrograph; “Rretention time, “M” = molecular ion, “PSI”
= pounds per square inch, “DMSQO” = dimethyl exifle, “DMF” = N,N-
dimethylformamide, “CDI” = 1,1'-carbonyldiimidazgl “DCM” or “CH,CI," =
dichloromethane, “HCI” = hydrochloric acid, “SPA” Scintillation Proximity Assay,
“ATTC” = American Type Culture Collection, “FBS? Foetal Bovine Serum , “MEM” =
Minimal Essential Medium, “CPM” = Counts Per MieutEtOAc” = ethyl acetate, “PBS”
Phosphate Buffered Saline, “TMD” = transmembrdamain, “IBMX” = 3-isobutyl-1-
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N CIH reo 0 O Step 1: By proceeding in a similar manner to Example 1(a),
step 4, but substituting 3,5- 10 dichlorggenzylamine (2.82 g) for
2,4-dichlorobenzylamine, there is prepared 4-14-chloro-3-
(3,5-dichloro-benzylsulfamoy1)-pheny11-4-oxo-butyric acid as a solid
(2.129). LCMS: RT = 2.42 minutes, MS: 450 (M+H). Step 2: By

roceeding in a similar manner to Example 1(a) met hod A, step 5, but
metQyiaiiiting, “cAMP” = cyclic adenosine monop “lUPAC” = International Union

of P%(%%@wepné’d(é@mmwmmzﬂsw&yaﬁéﬁﬁ,@@mb&n@mmwg|9@dﬂ ‘MeOH *
or
— A 1 e RN e TS, TR R B o, TR TBNEeS).

“MelSHpreparRAH\? dihine, “N” = nitrogen gas “iPrOH” = isopropyl alcohol, “O.D= outer
chloro-3-(3,5-dichloro-benzylsulfamoyl)-phenyl11-1H-indo1-3-1711- acetlc

diarge{Bra ek P E6 g LOAEIORTIIE) FGHim AUy eSS T (ST FA, "Prep
LC LHVAR-ER0R Mder DR BRbARIRpRYPELE EbiltrdhaddZedtiofoR6 LAH"

(t, =7 Hz, 1H%71745 (m, 5H) 7.57 (d, J=8 Hz, 1H) 7.71 20(d, J=8.2 Hz
i AT DT Pl Car P 1B GRRG BAEPIRIYs SENA AM resin =

4-hybirBxdy ity izbisaditarkih8 (HEIRA Pedin)c@8B,EZNM (d) (2-1-
4-Chloro-3-12-(2,4-dichloro-phenyl)-ethylsulfamoyll -phenyli

1,1- QHQW”X@%%%@QH%%RP@@PaW'SE@[&IQhw B?o@@é%ﬁ@ﬁﬂ%?érmﬂﬁw =2-
(1Hméﬁ£‘§trrlté’zgi’$§gb°? L@} -sifRh R SHANRKBBUSBphosphate, “DIEA”

dlchlorophenet lamine (3 04 g) for 2,4- dlchlorobenzylamlne there is
diiseperaedhylami ﬂ%rcpsF = ceS|um fluoride, @H” = lithium hydroxide, “~

ap ?{%@nﬁ%tét?'Oiéaf@ﬁhé@blf)c%mmwfﬁm%@'%ﬁgﬂdﬂﬂ Eﬂ?@a%mg%%.%n in the
a solid (2 3 g). 5 LCMS: RT = 2.52 minutes 464 (M+H). Step 2: By

SPAMNERTSRY MM harhet fodample 1(a) method A, step 5, but

substituting 4- EXAMPLES
f4-chloro-3-[2-(2,4-dichloro-phenyl)-ethylsulfamoyfl-pheny1}-4-oxo-butyric
acid (0.83 g) for

Exaftiflec echloro-3-(2,4-dichloro-benzylsulfamoye-pheny1]-4-oxo-butyric acid,
there IS 10preared (2 1-4- chloro 3- i

[1-acetic acid

Step 1. Fuming nitric acid (1.5 L) is cooled t@ab-5°C in an ice/salt bath. Over a period of
30 minutes, 4-(4-chloro-phenyl)-4-oxo-butyric a¢idb0 g, 0.706 mol) is added in portions to
the mechanically stirred solution, and the reactioxture is stirred at the temperature
between about -5°C and about -7°C for 3.5 houtse fEaction mixture is poured onto
crushed ice/water (3 L) and stirred overnight andemperature. The solid material is
filtered, washed with water until the washes anatrad, air dried, and finally dried in a
vacuum oven at about 85°C to afford 4-(4-chloroitBerphenyl)-4-oxo-butyric acids a solid
(159.1 g).
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acetic acid (150 mg). LCMS: RT = 2.64 minutes, MS: 537 (M+H). 1HNMR

(300 MHz, DMSO0- D6) 62.81 (t, J=7 Hzg2H) 3.2 (m, 2H) 3.75 (s, 2H), 7.06

(t, J=7.2 Hz, 1H) 7.16(t, J=7.3 Hz, 1H) 7.29 (s, 2H) 7.43 (m, 2H) 7.56 (d,

J=7.7 Hz, 1H) 7.74 (d, J= 8.2Hz, 1H) 7.9 (dd, J=6.3 Hz, J=2.2 Hz, 1H)

8.13 (t, J=5.7 Hz, 1H) 8.23 (d, J=2.2 Hz, 1H) 11.52 (s, 1H), 12.4 15(broad

s, 1H). IC50 = 2 nM Example 2: (a) (2-1- 4-Chloro-3-1-2- .
SteR2metAck{IBRBAYIRHMFELNIRShTYHPERSAGF AR TITRPPsEN I AepP-butyric
aciddd 50ep b.g8MhiBITerPhvatel|oDiHRh e e ries ﬂéﬂ(mz)lhﬂgqg £6&ed) sodium

d bromine (23 mL, 0.45 mol) is stirred at reflux under N2 for 20 hours.

an
bisUfiie FOHIRIM (3D AcerratbllaliiGhe rsiafier: pyffiR PBYGrSHh 40 minutes at 100 -
105TbropraipeanbuAAllierR srbeliing withdale REACRPRI9s BRisted to ~2 by the

riate fractions are concentrated, filtered, and rinsed with ethanol,

appro ! . ]\ (
addition @ﬁéﬂﬂ@'ié@@li@@-ré&?ﬂ?ﬁ%& iRoratBEhiRT RPLianal 30 minutes, cooled
to réoR WEneperelRECAREPINESERND BfoPd)- (ianaterae frod Hed yUNex IBHRFic acs

at Ot overnight, a second crop. of product is isolated and dried to afford an
a soiddifiBrm9b-bfdMre- Koot iiByis e (74 . (MEH23NNR 150/ YHz, DMSO-L)
5 2.650 75=69; AtpmB2 AEJebon A Apmaep@)chiareairokezens (K234, 1H) 7.29
43.6 mmo%in EtOAc (200 mL isdr&dro enated over Raney nickel (6 g of
(d, Bpbia ho )7a%%§dp§iﬂi'%’r D& Realile is filtered through a bed
of Celite and rinsed with EtOAc. The filtrate is treated with ethereal HC1
(60 mL, 1 M solution in Etzhg&under N2. The resulting suspensiaon is stirred
Stefot 1 hour SatAPBYL06! @?HE?@’Q%Q&PM%B&M%&%&J&%mmo') in DMF
(20 a:/ltqﬁ, wgﬂi%:?fgéﬁcf@?ﬁﬁ?d}&fﬂﬁ%!ﬂ@ﬂ?ﬁﬁfhdﬁo@i %gﬁ]hl's@. M.Sl;lﬁl2§)c5lution of
(M+H); m.p. - . Step, 3. A suspension of 5-bromo-2-chloroaniline
socfyR i et

049 4 G 10PN WRE4ER MBRITRY W2 adREieselgyy the surface
of throperRMivAteddl G IniitevLais adapt ruatd8aningtesanbe IPSIsmeRsI@ACtion

O led to -5T and luti NO2 (14.2 g, 0,21 ) in H20 (4
i R A BA LI Lo GRS S LR TS Sl afheadgrd at room
tempoétﬁfci@ﬁ@ad(ﬁamiﬂmmmd:a@ﬁ(el(wmérﬁ@aiim;éi(ﬁ@&S(éSSZm-Mm@()dﬁcbmcial acetic
T, fo

. ed by an addition of a solution of copper(ll) chloride dihydrate . .
acid 475 50 G B P LSO LT LU 1 41 [GBHHING Sorution is tired
45 rigmpesaitiredat fepersturéhaseactBoomiipiedsdietad somition soktiiged for 1

dried t
hour.n'?'he%lask is cooled to 10 and the solid is filtered and washed with wateafford 4-

(4-chloro-3-chlorosulfonyl-phenyl)-4-oxo-butyricidas a solid (12.94 g,). LCMS1R

2.68 minutes, MS: 310 (M+HJjH NMR (300 MHz, DMSO-R) & ppm 2.56 (t, J=6 Hz, 2H)
3.19 (t, J=6 Hz, 2H) 7.51 (d, J=8 Hz, 1H) 7.87 (@b Hz, J=2 Hz, 1H) 8.39 (d, J=2 Hz, 1H)
12.66 (broad s, 1 H).

Step 4: 4-(4-Chloro-3-chlorosulfonyl-phenyl)-4-okatyric acid (2 g, 6.43 mmol) is added to
a stirred solution of 2,4-dichlorobenzylamine (28326 mmol) in DCM : MeOH mixture
(1:1, 50 mL) at 0°C. The reaction mixture is warni@doom temperature and stirred for 20
hours. The reaction mixture is acidified with Zajueous HCI (pH ~ 2) and extracted twice
with DCM. The combined organic layer is washed wvtiter, brine, dried over sodium
sulfate and evaporated vacuo to afford 4-[4-chloro-3-(2,4-dichloro-benzylsulfamgi)-
phenyl]-4-oxo-butyric acids a semi-solid (2.1 g). LCMS:tR 2.38 minutes, MS: 448 (M-
H).
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15afford 5-bromo-2-chlorobenzenesulfonyl chloride (18.4 g). The filtrate is
stored at OT for 18 hours. The precipitgje is collected and dried to afford
additional 5-bromo-2- chlorobenzenesulfonyl chloride (9.6 g). MS: 288
(M+H). Step 4. 5-Bromo-2-chlorobenzenesulfonyl chloride (2 g, 6.9 mmol)
is slowly added to a 20solution of 2-(2-methoxy-phenyl)-ethylamine (1.6 g,

10.74 mmol) and DIEA (2.3 g, 17.8 mmol) in DCM: MeOH (1:1, 50 mL) at
SteyT:. TR BYSIHR %&r%t&%ﬁ@aw esayskiiRmOxAPbGRsl ﬂcpxo butyric

acidd@bowg, Thesraaakm) Wﬁtu&esﬁﬂf@ﬁi%cb%%?&ee@@@ el £- ?WI) and zinc

and extracted twice with DCM (-50 mL) The organic layer is washed with

Ch'%?e%ﬂrt@gd%gd%m'kﬁuugtﬂ%%h@f@%a@%}abtdtba fRIGERWBMS YRl is added
pheRyH mQZZn@WQU@NTé 2-(@ gfmol). The cappesseles heated in a microwave at 180°C

methoxy-phenyl)-ethyli-benzenesulfonamide (2.23g) as a white powder.
for 4QRHautes —Ti@g%ﬁtlﬁegnm@rmqw\fé@% ¥anstelibIPe conical flask, and

aquaoliert hutarygarbomil)-ksaedeexyrabl dngidistgherpaiataeiditd 2@ deieous layer is

eX”?C??%M@Et%&N o_pOmRIRRA. LIRS BYaRbsshilheuaiRIn dFggkser sodium

sulf&teSafd Bvnebrinstes bk st ledSTuahdreiexenicd1Ae I(@Qeﬁbcreﬁrén igmobile
added PdC12(dpp02 (400 mq) at room temperature under N2, T

pha?@a@t?@ﬁ%'tﬁlé%t\é@tﬁf H6th Shi"ritFefty 1Br8EPHRE%Q¥Rb ﬁ?ﬁ&'ﬁh‘t‘ée@ to afford {2-[4-

chloe@rBenUatRchiBreaseAz i B@If@mdw—lﬁt@ﬁﬁmmﬁdcﬂﬂﬁﬂﬁﬁc@tﬁ: falmatbré)ls@nd (145
a short silica column. The filtrate is conce nﬁrated in vacuo and the residue

m)id Gi¥ifred¥ 36- 6 AN Rrofmagray SH AR P A dAn VS de) © 3.74 (s,

2H) 3098 &04e6rHetang ®62443=7 Hz, 1H) 7(1,0=7 Hz, 1H) 7.3-7.48 (m, 4H), 7.56 (d,
chloro- 2- methox henvl eth'\)@ulfamovllrﬁ Eavll-indole-l-carbo

128 o St BBt BT P Hed o Bs 1) B4 (1, 9=6.9

Hz, (Vi H)L 531ep BHR mzﬂt{ilﬁ@é@i 1H)sd€ 4 nM
4-chloro-312-(2-methoxy-phenyl)-ethylsulfamoyl]theny1}-indole-
1-carboxylic acid tert-butyl ester (1.2 g, 2.2 mmol) and TEA: DCM (1:1,
20mL) is stlrred at room temperature for 3 hours and concentrated in

over Na2504 and concentrated The residue is purlfled by flash
chro atography on 10silica gel eluting with 5% to 40% EtOAc in heptane

2-chloro-5-(1H-indo$2-v1)-N-12-
ethc& hie Heenesulfonamide as a powder (980 mg).
cl” LCMSIRT @ utes/ MS: 441 (M+H) Step 7. Oxalyl chloride (2M in
DCM, D'mg ¥ issTowly
15indol- é)}ﬂ) N12-(R-metho y-phenyl)-ethylkbenzenesuIfonamide (600
mg, 1.36 mmol) in D&M &5L) at 0C. The reaction mixture is allowed to
warm up to room temperature. After stirring for 3 hours, MeOH (5 mL) is
added and stirred for another 10 minutes. The mixture is concentrated.
Step heBggidoesisddmigified Binfiksshneanpimato g rphyih)) stbpag el alstipgtititing 2,6-
OfV to 50% Et

dich glfﬁn Een(gtﬁé:@}) & %37?15 gmgrﬁmw there is prepared 4-[4-chloro-3-

(2, 62ﬂphlema;llieﬁutl¢iﬂal®alnﬂavm)ﬂbvewlwmmtiuwmdw@paw&esmz@)d LCMS: 1R

5|£r11%test)M'§ ?8 mﬁ)

Step 2: By proceeding in a similar manner to Exagh), step 5, but substituting 4-[4-
chloro-3-(2,6-dichloro-benzylsulfamoyl)-phenyl]-4&@butyric acid (0.8 g) for 4-[4-chloro-
3-(2,4-dichloro-benzylsulfamoyl)-phenyl]-4-oxo-butyacid, there is prepared {2-[4-chloro-
3-(2,4-dichloro-benzylsulfamoyl)-phenyl]-1H-indoh8}-acetic acidas a solid (80 mg).
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2.72 minutes, MS: 527 (M+H). Step 8. Triethylsilane (0 5 mL) is slowly
added to a solution of (2-f 4-chloro-312+2-
methoxy-pheny1)-ethylsulfamoyl]theny1}-1H-indol-3-y1)-oxo-acetic acid
methyl ester (500 25mg; 0.95 mmol) in TEA (5 mL) at room temperature.
After stirring for 16 hr, the reaction mixture is concentrated in vacuo. The
residue is purified by flash chromatography on silica gel eluting with 10%
LCM&B%@(?A’&H%%%%%M MM%&% FadbRPpRbAyRYS (S, 2H)
4.369(By@|'-||,f§mg\éhﬁj?en@él\%t,lbbfﬂw:w}bm@m?Qid)n??ﬁbxﬂo?gﬁs.@?wz, 1H) 7.57 (d,
semi-solinglAO mg). LCMS: RT = 2.88 minutes, MS: 513 §3M+H ;111
J=8ipRH3dl @3‘35@@@’22821 zotd) 8 3L ig) HOBF3 skrB Hz, 1H) 11.5
(s, NFP- 62 (RIAh BT A (D). B . Bnfd (s, 3H), 3.81 (s, 2H), 5.24 (t, J = 5.7 Hz,
1H), 6.82 (m, 2H), 7.02 (d, J = 7.3 Hz, 1H), 7.2 (m, 3H), 7.4 (d, J = 7.9 Hz,
1H), 7.53 (d, J =8.2 Hz, 1H), 7.67 (d, J = 7.7 Hz, 1H), 7.86 (dd, J = 6.1
(c) l‘i?rf@ﬁrt]gfg?;ﬁaas?d(éh+bFozaadﬂlsljﬁbrﬁeﬁ/ﬁﬁeﬂaw-113-1n&$ﬁe-9|}Tabétic acid
mixture of (2-
Cl, 4-chloro-312-(2-methoxy-phefy1)-ethylsulfamoyfl-pheny1}-1Hindol-3-y1)-
acatic acidthets , 0" Mmegyp.8 mmol) in MeOH/H20 (2:1, 20 mL) is
@- IXhium ide onohydrate (200 mg, 4.8 mmol). The reaction
IXture iHéu’;\(ed at 80G75foy 3 bir and is concentrated. The residue is
acidified wi(ﬁw @ N aquepust (PH - 2) and extracted twice with ethyl
acetate. The combinedbrganiefayer is washed with water, brine, dried
over sodium sulfate and evaporated in vacuo. The residue is purified by
flash chromatography on silica gel eluting with 20% to 60% EtOAc in

Ste@%lp@ﬁgﬁl@c;%z@liﬁd?ﬂ]a“simri}lar ni?nrgﬁrlto ll?xmlp%t), hstep f} :lt)ll_Jlt _Slébitigutiggj 3,5-
. chloro-3-1-2-(2-methoxy-pheny1)-ethylsulfamoyfl-pheny1}-1H-indo1-3-y1)-
dichiRroRe BEIARIEe1 67 Ao 4 G IO ERESRINE. ShefenlaRreBaing 4sizchloro-3-
(3,5(Mche rb-NMER I3 A MblA) -BIVERI] (260,80 28ty tholra S A ge )2 3 AL CMS: R

2H), 3.62 (s, 3H). 3 (5 (s, 2H), 6.82 (m, 2H), 7.02-7.2 (m, 4H), 7.41(d, J =
2-428[E"F|J£?§>j)/,'$- QM. 9 Hz, 1H), 7.78 (d, J = 8.2 Hz, 1H), 7.91 (dd, J

= 6.3 Hz, 2.2 Hz, 1H), 8.01 (t, J = 5.7 Hz, 1H), 8.25 (d, J = 2.2 Hz, 1H),

1155 (s, 1H), 12.42 (s, 1H), 1050 = 3.8.nM 15 (b) (2- o
StepL2cH @E%QEQQ@QH&H&Q%B%%D@HHW IM&HBARGIA Step 5, but substituting
4-[4=-ehdrsieL - Licietis-Beitk yREStamay By Reperedine unya S wail ongughefor 4-[4-

to Example 2 (a), step 4, but substjtuting 2-(3- ) . .
ChloK g NS Bl R0 B B KR MR A5 hers i pared (2-14-
chId?FBQB@EB%ﬁJﬁTIoro-benzvlsuIfﬁmovl)hphenvl]-th?llol-S-vl}-acet:;: acidas a solid (160
romo-2-chloro-N-12-(3-methaxy- nyl):ethyll-benzenesulfonamide as
M0 RN G BT A S e B L 5 B e & 3.72 (5
2H) pracegting g1 2a1sunitan) N1a0egt, to=Fxam plelR {a)s stapsH pussulstita®ez, 1H) 7.71
- - 2- - -(3- -ph -ethyl If '
@, RIS S Gy AU BRY TSR NS (. 9-6.4 v,
1H) mehexypnen2lx-ethyhdr enaenes@fazannde, there is prepared
244-chloro-312-(3-methoxyphenyl)-ethylsulfamoyll-phenyli-indole-

1-carboxylic acid tert-butyl ester as an oil (1.69 g). LCMS: RT = 3.34
(d) (augtehids-HEE (@v¥=dichloro-phenyl)-ethyl§amoyl]-phenyl}-1H-indol-3-yl)-acetic

acid

Cl
o
Cl N
H

~
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-32- Step3: By proceeding in a similar manner to Example 2 (a), step 6,

but substituting 2-f 4- -28-

chloro-312-(3-methoxy-pheny1)-ethylsulfamoyl]theny1}-indole-1-carboxyli

c acid tert-butyl ester for 2-

f4-chloro-3-[2-(2-methoxy-pheny1l)-ethylsulfamoyl]theny1}-indole-1-carbox

ylic 5acid tert-butyl ester, there is prepared 2-chloro-5-(

1H-indo1-2-y1)-N-12-(3-methoxy-phenyl)- ethyll-benzenesulfonamide as
Ste@ BO8Y (P66BMind FMSSiRilar %&Rﬁ@iﬁatadvfﬁhﬁﬂs%é@ﬂztmutséﬁaé{itﬁﬁ'ng 2,4-

proceedin% in a similar manner to Example 2 (a), step 7, but substitutin

dichioEghesetaKanuee B 9f) N for @diiRyoBREyDRe tHefiels Riemasg it 4-chloro-

3-[2apgley et dreipren S HihysBifamoyl]-pheny#-oxo-butyric acidas a solid (2.3 g).
indol-2-y2%-N12-(2-methoxy- he(rMJrllzi)ethylkbenzenesuIfonamide, there Is

LCI\@épIgTefd 4 minutes, MS: 4g4
chloro-3-[2-(3-methoxy-phenyl)-ethylsulfamoyli-pheny1}-1H-indo1-3-y1)-0
x0-acetic acid methyl ester_as a semi-solid (551 mg). LCMS: RT = 2.

66
Steprgn RSPIACCRBRQNLA5TS{IAS BIAR)BF SRS TERAd AnaiaRPiPUL substituting

4-{AExA6108 222D, StER MoPOLIHEYSS LSRG |64 phenyl}-4-oxo-butyric acid (0.83 g)
15chloro-3-[2-(3-methoxy-phenyl)-ethylsulfamoyl]-pheny1}-1H-indo1-3-y .
for 4If46§EBL%%éé(éc‘}éq'ﬁéiﬂwgﬁgﬁlﬁ”(@mOyl)'phyﬁ/' -0x0-butyric acid, there is

prepéretlerord-tiitegre iy Lhrmdloemd Ay iR WL bAEhTHOH8dol-3-yI)-
1)-oxp-acetic acid methyl ester, there is prepared 7(2-f
acelic 20350 9108, LGS, b minutes, MS! 537 (M+HH NMR (300 MHz,
Dmsmybfy(l:%mémg?pbgmgﬂ;mjrmg&ra;xgllagapme@a()gplm'{%wgeﬂ% ﬁ%QH) 7.16(t,
mg). ; = Z. minutes, . +H). Z,
37 8§18 558 (5 26 B BIA S Bok s D 108 Gl g Hz. 1H) 7.9
(dd,3J#8.65H3H)=2.25H3, BH).S18L({sI261% B 78id (el 6322, AHY, 6.A M1 3id)(s, 1H), 12.4
7@ (m, H)r 7.4 (d, J=8.1Hz, 1H), 7.55 (d, J = 8.1 Hz, 1H), 7.68 (d, J =
(broadyg, L HLYSe 86 (W4, 3 = 6.1 Hz, 2.2 Hz, 1H), 8.3 (d, J = 2.2 Hz, 1H), 8.47
(s, 1H). Step 6: By proceeding in a similar manner to Example 2 (a), step

9, hut substituting (244-
*ﬂiﬁﬁwa ro-3-[2-(3-methoxy-pheny1)-ethylsulfamoy1]-pheny1}-1H-indo1-3-y
(a) R-saticleciBrRidiestrotgrdRenyl)-ethylsathoyl]-phenyl}-1H-indol-3-yl)-acetic
. f4-chloro-3-[2-(2-methoxy-phenyl)-ethylsulfamoy1]-pheny1}-1H-indo1-3-y
Mj1)- acetic acid methyl ester, there is prepared
(2-1-4-chloro-312-(3-methoxy-phenyl)-
ethylsulfa fyli-phenyl}-1%?;1-3-y1)-acetic acid as a solid (320 mg).
LCMS: FﬂrE 25 Winutes; M1S?'497 (M-H). ITHNMR (300 MHz, DMSO-D6))
2.69 (t\) = 7 z, 2H), 3.18 30(m, 2H), 3.67 (s, 3H), 3.75 (s, 2H), 6.7 (t,
(%ﬁz,@%, 712 (W, 3p), %41 (d, J = 8.1 Hz, 1H), 7.57 (d, J = 7.9 Hz,
o790, $=8.2 7.9 (dd, J = 6.2 Hz, 2.1 Hz, 1H), 8.04 (broad
t, 1H), 8.25 (d, J = 2.1 Hz, IH), 11.55 (s, 1H), 12.45 (broad s, 1H). IC50 =
3.3nM -33-

Step 1. A mixture of 2-chloronitrobenzene (53 §40mol), iron (1.5 g) and bromine (23 mL,
0.45 mol) is stirred at reflux under, fbr 20 hours. The reaction is concentrated aad th
residue is purified by flash chromatography orcailjel eluting with 10% EtOAc-heptane.
The appropriate fractions are concentrated, filteaed rinsed with ethanol, and dried. The

solid is recrystallized from ethanol to afford Shbro-2-chloronitrobenzen@7.9 g). After

storage of the mother liquors at 0°C overnigheeosad crop of product is isolated and dried
to afford an additional 5-bromo-2-chloronitrobeng€ng). MS: 235 (M+H); m.p. 65-67°C.




10

15

20

25

30

(c) (2- f4-Chloro-3- [2-(4-methoxy-phenyl)-ethylsulfamoyli-phenyl
-1H-indo1-3-y1)-acetic acid 5 Step 1.48y proceeding in a similar manner
to Example 2 (a), step 4, but substituting 2-(4-
methoxy-pheny1)-ethylamine for 2-(2-methoxy-phenyl)-ethylamine, there
is prepared 5-

bromo-2-chloro-N-1-2-(4-methoxy-phenyl)-ethyli-benzenesulfonamide as
StezeBbiitP0s a)bmmﬁ-rﬁ*@m@ﬁﬁﬁa@é #19: 435 MM9)) ivEiaps: (200 mL)

is hwﬁe{ﬁ?&r&/@ RalnAAHREINE D3N TR &s PSRFoPYthours. The mixture
substituting

is filteigd Ao URIGQRA S @ shitarad [EIRas) BIRAPK I EReB s iErAlgd 1yith ethereal
HCIF6v eno-2ahieratiihin Boneihesy N hamelicaivlkb enzpeesisienastifed for 1 hour

there is prepared

and EH;(LARs AR 1L Ui AdABdy phed S s ierRRAlprbAsaLemare-chigrganiline
hyd@eHieageaiers-gy s eseflias MsRib0E K1gH)Lpr6:ME2 AE5® 3.33 minutes,
MS: 541 (M+H). Step3: By proceeding in a similar manner to Example 2

(a), step 6, but substituting 2-f 4-
Ster A3 gesinR BO3bRIIABYcAIBNbSH MpayHEntsde-adoegl carbenyl) in GEN

c acid tert-butyl ester for 2- ) ,
(38Q/minis R BomethaRy! SRBRG TiratRgI S(RBYImaAg ediRusTcL - uRseES. The
suspéinsteaciidentdltyl SSeatbesssisirieRIENaN®.2 g, 0.21 mol) in O (40 mL) is

2-ch|oro-_5-é1H-ind01-2-y1)-N-12-(4-methoxy- _henyl&i . _ 0

added dioRufise Rv&EItikam i Yes: shig @B@W@P@d fqgifianglgy minutes and 30%

(w/vwg@@,;a?, @t%aé@%@ I%).@a&;tl)uéd%y OTOCeSHIG: h 18y AFalAS NEERNEHI®ion of
xample , Step.,/, but su stitutin . . .

CoPER AT S BI31Eo R D AR A9 7 bl TGRSO ctirred

rooraddeptsaRed ot 5 (Bburdd The reaction mexisi filtered and the solid is dried to
[ -2-y1)-N12-(2-methoxy-phenyl)-et If ide, there |
aﬁoadéoéépgéégfcgzlcgro%enzg?\(\é/s%l%rﬁyﬁ C%Ig/r%%eﬂzg heTSHeOth?grtlcle ies’ stc?rrgdl?at 0°C for 18
houghloras3fZ (b mgthisxyonbemdl ety tfiord wikhenyl 5-bbingdgL-3-y1)-
oxo-acetic acjd methyl ester as a semi-solid (552 mg). LCMS: RT = 2.66
mﬁ%ﬁ%@l@%’—l&ﬁﬁkﬁﬁgﬁé '6§a{)e .'B%Pérggg ng in a similar manner to

Example 2 (a), step 8, but substituting (2-1-4- _
Sters o R BT E aar CHEr NS o e S A S o aciida 1o
solutfonhto »-{2-iAdthoxstipeyrpheniaaimnds@lifargoyil-pineoly BrtHDIEMOB3 g, 17.8
mm@?ﬁﬁ)_ :?Mg@%%iﬁi%oﬁ(@i%éa?%ﬁﬁée e%{ﬁﬁng mixture is y&d to room

tempéhtgismama\dtipleeniyt 20Hhdunte 1-Bhel Jezatitiae dnaeibifies witfdz Siragheous HCI

CMS: RT = 2.81 minutes, MS: +H): | R (300 MHz, CDC13) 8.
(255 A oS IS OB WA gy 0 . B NS g V30 it water,
brin@Hjriedtover Sotlitmdd)fdier 8rd dvapobattheubl 1o 2ffprd BB retpd2=dhiéro-N-[2-(2-
HRREA B0 ARG A e
minZt@sHr I:H0S.@33+) 1H). 10Step 6: By proceeding in a similar manner to
Example 2 (a), step 9, but substituting (244-

Step 5. To a solution of 1eft-butoxycarbonyl)-5-methoxy-1H-indol-2-ylboronic dqi2.2 g,
7.5 mmol), 5-bromo-2-chloro-N-[2-(2-methoxy-phengthyl]-benzenesulfonamide (2 g, 5
mmol) and CsF (1.14 g, 7.5 mmol) in dioxang2H100 mL, 9:1) is added PdQppf), (400
mg) at room temperature undes. NThe reaction is heated to 80°C and stirred for.2The
reaction mixture is concentratadvacuo. The residue is dissolved in EtOAc and filter

through a short silica column. The filtrate is centratedn vacuo and the residue is purified
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chloro-3-[2-(4-methoxy-pheny1l)-ethylsulfamoyfl-pheny1}-1H-indol-3-y1)-a
cetic acid methyl ester for (2- -30-
f4-chloro-3-[2-(2-methoxy-phenyl)-ethylsulfamoyfl-pheny11-1H-indo1-3-y
1)- acetic acid methyl ester, there is prepared
(2-1-4-chloro-3-1-2-(4-methoxy-phenyl)-
ethylsulfamoyll-pheny11-1H-indo1-3-y1)-acetic acid as a solid (295 mg).

by flaghehrrRmatogeariy fintitica apsehdinauwat e 30RMHQEGoMIpPtane to 2-{4-

chloRMSR-PENSRSARY-Bhd iy -Athsaibniolfi-gRER AN 3L T (Eafidkdid 5&ﬁ1ert butyl
2H), 6.75 (d, J=8.6 Hz, 2H), 7.05 (m, 3H), 7,17 (t, J = 7.3 Hz, 1H), 7.41(d

Ltej(l%@)Hi-CiM§ a3 mmvtgﬂz'\/'ﬁ-i?“ﬂféﬂ(tﬁh 8.2Hz, 1H), 7.9 (dd J
= 6.3 Hz, 2 Hz, 1H), 8.01 (broad s, 1H), 8.23 (d, J = 2 Hz, 1H), 11.54 (s,
1H), 12.42 (broad s, 1H). IC50 = 3 nM 20 (

SteRﬁ 1A BhiBs §f122{‘62°h|ﬂ£f2>r%rﬁ?e(ﬁdwtbﬁéiﬁw@ﬂ%@dﬁ’é%m%ﬂ}?ﬁv'}'indo'e'
1-carddxne dckdeti-bagptiestsid 1A GODY miteslaky Praceesting ifLagiils stirred at

manner to Example 2 (a), step 4, but substituting_2-(2-

roorﬂ,?ﬁm%mg)& pﬁg}wﬁ @mg@r@&}@@@ The residue is dissolved in EtOAc
and ZvestRethaty et tylRoirReNEgBEsep eParefine. The organic layer is separated,

5-bromo-2-chloro-N-1-2-(2- trifluoromethoxy

drle%ﬂ\é@{ybl@@g,@ggm;ﬂ;ﬁgmﬂgearsegl%ﬁds(@w@’eq_@b@s@ma@@@phy on

silicanguriertMe b9 M- D96 BOBIEA? Bt RIRERE DIRGIGr 8- SLTI Vi MaRIMZEYT)-N-[2-
5. to Example 2 a) step 5, ing, 5- brom02 chloro N-[2-(2-

yrRRenl-eEndlenzenesHtORARERE PAW gr( §ng1}g} LCMS;R 3

mm@@gongﬂpiom-N-l)’z (2-methoxy-phenyl)-ethylkbenzenesulfonamide,
there is prepared

244-chloro312-(2-trifluoromethoxy-pheny1l)-ethylsulfamoyfl-phenyli-indole-
Steﬁ‘ﬁamw@lﬁl@dd@(mtﬂ bester ama selid gadtider tCdVsolitiba & 49chloro-5-(1H-

o R T R B o ahide (S HhGL 55 mmo i
DCMMMI%(MImmnonmhmﬂkam}&ﬂfmuﬂwh@nmh}ot@dm@fhture After

car

ST PSLE RGO oy SRR SEDRERGA A URuLES. The mixure is

cond@@@d@@dﬂﬂ@l@i&iﬂ@lﬁ}@@ﬁt@d mraﬁummdphy on silica gel eluting with 10%

1H-indo1-2-y1)-N-1-2-
o SRR o o oo el
phem@)llkCMéEolFSTvﬂ&ﬂonathesﬁvtﬁhéﬂMMﬁ 5@14 @h@r(&!@emgg in@MS; R
S|m|Iar m e 2 (a), step 7, but substituting 2-chloro-
2 721 Hﬁsrn% %ﬁ% ~(2-trifluoromethoxy-pheny1l)-ethylkbenzenesulfo
namldg for 2-chloro-
Ste;ﬁ;é;j}gégﬁgb;j%%g;@?é T O P S PP R R RO ™S o
methbxiHphedy R tslu tarorogihoxg e biitinethiyl ubeorasditicheis IhdtHyinester (500
.01-3-y1)-0xQ- iC thyl es erasa olid (575 mq)..LCMS: RT = ,
mg,%’?@%ﬁlﬁlﬁﬁéﬁ@‘s@ (Mn 36“@ Eﬁf &ﬁﬁ&%&%ﬁéﬁ% thé reaction
mixton@niserdnderaaneie Za@in. sTéIe Bebidusubtituifiegl (Rdflash chromatographysitica gel

elut R I8 A ERIAIN nontane, tn 2B 4: shloro:A:12:(2-methoxy-phenyi)-

ethyesiéfafooyA-phenyl}-1H-indol-3-yl)-acetic acithethyl esteas a semi-solid (440 mg).

Lo e ST Hser RN TE YO ME 50 DR s 8 201 (0 = 6.8

Hz, 2y @ @B Qyipterzl ) Jetg suiapmy B aizeay 13181 (8 dH) 33y8)-aseig), 5.24 (t, J

- 0L A R LTS S B3 DRSS e, v
7.53)6 34872 Hz 6LBIY1Z, @HYd 3J73 (57 ), Brb (@R H)=% 0 Hiz 2=26H471H), 8.3 (d, J =

)., 1,25, 6H), 741 (d, = 7.9 Hz, 1H), 759 (d, J = 8.2 Hz, 1H), 7.7
22%&? E‘i gfﬁ%qlm 7.91(dd, J = 6.1, 2.2 Hz, 1H), 8.28 (s, 1H), 8.33 (d, J

= 2.2 Hz, 1H).
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Step 6: By proceeding in a similar manner to Example 2 (a), step 9, but
substituting (244- 30 -31-
chloro-3-[2-(2-trifluoromethoxy-pheny1l)-ethylsulfamoyfl-pheny1}-1H-indol-
3-y1)-acetic acid methyl ester for (2-
f4-chloro-3-[2-(2-methoxy-pheny1l)-ethylsulfamoyfl-pheny1}-1H-indo1-3-
ye-acetic acid methyl ester, there is prepared (2-f
4-chloro-312-(2-trifluoromethoxy- phenyl)

yisgl -
b 2 rmiote gt Gy 1

indobibase i@ aci mathyy epen (408 g (8 @ﬂ!)sw&oweb@@ 1@ ) ks added

lithiFn BbArdxife (fndrohpiitatd Hod e 4 3pnimoPh . ré ki shixtlr@ i¥Zstirred at 80°C
1H), 7.57 (d, J =7.9 Hz, 1H), 7.79 d J=85Hz 2.1 Hz, 1H), 7.91 (dd

for %hB%%'SfQH%eﬁﬁfﬁt%jﬁQ? resigue e defliiving Qhagueﬁti%“ﬁhﬁpt'ﬁ??) and

extré@tddivick 4P ERg ackiic 1hRomBinMHE: I%yer is washed with water, brine,
J-2-(4-Chloro-3-phenethylsulfamoyl-phenyl)-1H-indol-3-1711-acetic acid

dr'e@L(%%é‘?Ld'B?‘ SARHERNG BVRRMAHBTRCHAN S BiGesPrletbpYAlRRf
chroﬁﬂaﬁsgv@pﬁwrsﬂmlgmI@@ﬁh@@kmmammmmﬁewﬂaﬁ@y@amm( 2-{4-

pom@%@ﬂﬁgm GI_SIWIQFFRB@BW&Q@Y@@N@M@T @WP!}}-I NWIRJ(H}@HWP& DMSO-
5-bromo2-chloro- Nl\@phene thyl-benzenesulfonamide (1.9 i) for

De) & Bfib-9-THidrg-N[D- Bt AL pheny )-SR (BetiéneididRartile /- 02-7.2 (m,

4H) thesg '(iiPDQE@QCH-?Z(ﬁﬂ?|C7f9§(8h@”‘*‘f‘ﬁ'ﬂﬂf}am%@eﬁﬂk'ﬁmiHh7 91 (dd, J =
1-carboxylic acid tert-butyl ester LCMS: R 3.38 minutes
6.3 1 12 i ST BA- By ool i d B e A B, 12.42 (5,

1H) StRR H= BUS pipstituting 2-(4-

chloro-3-phenethylsulfamoyl-phenyl)-indole-I-carboxylic acid tert-butyl

ester for 2-f 4-
(b) @areRblo(3-pethhiktABRINRH Y sias IR pME indele-dareonylhacetic

_ c acid tert-butyl 25ester, there is prepared

acidy_chloro-5-(1H-indo1-2-y1)-N-phenethyl-benzenesulfonamide as a solid

(900 mg). LCMS: RT = 2.96 minutes, MS: 411 (M+H). Step 4: By

proceeding in a similar manner to Example 2 (a), step 7, but substituting

' , nesulfonamide for

Step 1. By proceeding in a similar manner to Exan@p{a), step 4, but substituting 2-(3-
methoxy-phenyl)-ethylamine for 2-(2-methoxy-phersiihylamine, there is prepared 5-
bromo-2-chloro-N-[2-(3-methoxy-phenyl)-ethyl]-bemssulfonamides a solid (2.2 g).

LCMS: Ry = 2.71 minutes, MS: 402 (M-H).

Step2: By proceeding in a similar manner to Exan2pla), step 5, but substituting 5-bromo-
2-chloro-N-[2-(3-methoxy-phenyl)-ethyl]-benzenesumémide for 5-bromo-2-chloro-N-[2-(2-
methoxy-phenyl)-ethyl]-benzenesulfonamide, thengrépared 2-{4-chloro-3-[2-(3-methoxy-

phenyl)-ethylsulfamoyl]-phenyl}-indole-1-carboxylacidtert-butyl esteras an oil (1.69 g).

LCMS: Rr = 3.34 minutes, MS: 541 (M+H).
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-37- phenethylsulfamoyl-pheny1)-1H-indo1-3-yli-oxo-acetic acid methyl
ester as a semi-solid (542 mg). LCMS3RT = 2.68 minutes, MS: 497
(M+H).  Step 5: By proceeding in a similar manner to Example 2 (a),
step 8, but substituting [2-(4-
5chloro-3-phenethylsulfamoyl-phenyl)-1H-indo1-3-y1]-oxo-acetic acid
methyl ester for (2-f 4-
chloro-3-[2-(2-methoxy-phenyl)-ethylsulfamoy1]-phenyl}

Stepé*@?‘ﬁ?&c@é’éﬁ@%ﬁ é‘%‘i’rﬁ'ﬂé’@iﬁdﬁﬁﬁﬁbe@%réﬁﬂ)eéw ePaiRcy bstltutlng 2-{4-
4-chloro-3 henethylsulfamo phenyl 1H-indol-3-yliacetic aci
chiofi (Fézmetbokgioenmb oy %pb@wmﬁ]af@@rmymc'dat buty!
esteGMdﬂ {A%M%%(@Wﬁ&h@m@@)%&ﬁéhéﬂ RengaHdofel édrboxylic
=13.4 Hz, J=6.5 Hz, 2H), 10 3.61 (s, 3H), 386 s, 2H), 718 m 7H),
amdfeatﬂgty\hesge_rl i’.lpzsrgpﬁ pfegga(’d =chlgro-5-41-tigie) pphenyl)-
ethyl-Bédenésufiohhipideia sbio, fhg¥: ibMéHk&@ﬂnﬁmt%#MéWm (M+H).
11.6 (s, 1H). Step 6: By proceeding in a similar manner to Example 2 (a),
step 9, but substituting [2-(4- 15

Stes oy progeseihy! sy basnaykp hemmel tindennsty)]-sesiz asid m@mhtmg 2-chloro-
ester for (2-f 4- chloro-3-[2-(2-methoxy- phen 1)-ethylsulfamay1]-pheny %

S-(1Hindpiril zdemeiaryahgnyliet ke rnsrafligagmide for 2-chloro-5-(1H-

|nddi22(9tP|NC{®(Q ﬁﬁﬁh@&})‘bﬁgﬁmpﬁm}ebﬁﬂzﬂrlﬂmrﬁﬂﬂ Qﬁ@?@ @Cﬂﬁdﬁﬁﬁéd (2 {4-
CMS RT 253m|nutes Il\/IS 467( -H); HN_M 3

metﬁfﬂ)egtélés(d sbmiéblrtl(élﬂ) n?g§v7 K_@MQ} R Z 86‘%:11'11&57 MB(<$237 :(I‘&?H)
Hz, 1H), 7.89 (dd, J = 6.3 Hz, 2 Hz, 1H), 8.06 (t, 5.7 Hz, 1H), 8.24 (d, J =

Hz, 1H), 11.55 (s, 1H), 12.45 (broad s, 1H). (f) f 2-[4-Chloro-3-
Stepﬂ%pB?W’oﬁmlﬁyﬁ&@@%)l@h@i@y{helhbi@m}lst@p%i%ﬁﬂi@lﬂbﬁtlﬁt&w (2-{4-

1. By proce similar to E el step 4 u stltutlng
Chlog AR BRI 6 Rl B A B R G, EHE i
metis/Pespar ot %@{mmn@n@:[quer@mqnphamwbsbﬁamyﬂ]splﬁ@mmm indol-3-
yI)- O%ng as ase solﬁl}éLCMS T =.2.86 30

ERG FAULERINY FPEGiIRRIP RaeRaE e it 2Bhenyl)-
ethygsUngaitadind pivema} 2t H-indol-3-yl)-acetic acisethyl estel(450 mg). LCMS: R=2.82

minutes, MS: 513 (M+H)H NMR (300 MHz, CDCY) 2.78 (t, J = 6.8 Hz, 2H), 3.27 (q,
J=13 Hz, J=6.6 Hz, 2H), 3.73 (s, 3H), 3.75 (s, 381 (s, 2H), 5.07 (t, J = 6 Hz, 1H), 6.7 (m,
3H), 7.2 (m, 3H), 7.4 (d, J = 8.1 Hz, 1H), 7.55Jc 8.1 Hz, 1H), 7.68 (d, J = 7.9 Hz, 1H),
7.86 (dd, J = 6.1 Hz, 2.2 Hz, 1H), 8.3 (d, J =222 1H), 8.47 (s, 1H).

Step 6: By proceeding in a similar manner to Exan@p(a), step 9, but substituting (2-{4-
chloro-3-[2-(3-methoxy-phenyl)-ethylsulfamoyl]-phgh 1H-indol-3-yl)-acetic acid methyl
ester for (2-{4-chloro-3-[2-(2-methoxy-phenyl)-etbylfamoyl]-phenyl}-1H-indol-3-yl)-

acetic acid methyl ester, there is prepared (2HWo-3-[2-(3-methoxy-phenyl)-
ethylsulfamoyl]-phenyl}-1H-indol-3-yl)-acetic acias a solid (320 mg). LCMS:R- 2.5
minutes, MS: 497 (M-H)*H NMR (300 MHz, DMSO-RQ)) 5 2.69 (t, J = 7.2 Hz, 2H), 3.18
(m, 2H), 3.67 (s, 3H), 3.75 (s, 2H), 6.7 (t, J=H&53H), 7.12 (m, 3H), 7.41 (d, J = 8.1 Hz,
1H), 7.57 (d, I = 7.9 Hz, 1H), 7.76 (d, J = 8.2 H), 7.9 (dd, J = 6.2 Hz, 2.1 Hz, 1H), 8.04
(broad t, 1H), 8.25 (d, J = 2.1 Hz, 1H), 11.551¢d), 12.45 (broad s, 1H). = 3.3 nM
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chloro-N-(3-phenyl-propyl)-benzenesulfonamide (1.9 g) for
5-bromo-2-chloro-N12-(2- methoxy-phgfly1)-ethylkbenzenesulfonamide,
there is prepared
214-chloro-3-(3-phenylpropylsulfamoyl)-phenyll-indole-1-carboxylic acid
tert-butyl ester as a solid (1.73 g). LCMS: 5 RT = 3.43 minutes, MS: 525
M+H). Step3: By proceeding in a similar manner to Example 2 (a) step 6,
(c) 7 methoxy-phenyl)-ethylsutfeoyl]-phenyl}-1H-indol-3-y)-acetic
acigchloro-3-(3-phenyl-propylsulfamoye-phenylkindole-l-carboxylic acid
~tert-butyl ester for 2-
f4-chloro-3-[2-(2-methoxy-pheny1l)-ethylsulfamoyl]theny1}-indole-1-carbox
ylic acid tert- 10butyl ester, tiygre is.preparedcOOH
2-chloro-5-(1H-indo1-2-y1)+N-(3- yl-propyl)- benzenesulfonamide as
a powder (950 mghJ-EM :N%'g 3yipes, MS: 425 (M+H). Step 4:
By proceedlng |imilar manyer to Examp (@), step 7, but
substituting™O 6 O H
2-chloro5-(1H-indo1-2-y1)-N-(3-phenyl-propy1)-benzenesulfonamide for
2-chloro-5-(1H-indo1-2-y1)-
Steﬁ}gi‘éi é?o%l@%ﬁﬂﬁuﬁ*begﬁhﬁtm&ﬁﬁ%%‘ ERE R Nidep eRRISRERRRIGRY 2-(4-
metbﬁéﬁ}d%}d%@dﬁdﬁmm—iﬂﬁ@n@@@ﬂ%oﬂhgww&mla@eﬂ@é@@ Reapgred S-
brorR8!eL &GRS At et XY nbrStR He MG HiddES 2Lbmi-solid (2.3 g).

(M+H). Siep 5: By proceeding In a similar manner to Example 2 (a), step

LCMS bt subgthumiiegaMsS: 402 (M-H).
20chloro-3-(3-phenyl-propylsulfamoye-phenyl]-1H-indo1-3-y1}-oxo-acetic
acid methyl ester for (2-

Stepz: dByoroosgedingriBtASGERIMemMANISHAfexRRR)(sEeR P, but substituting 5-bromo-

2- ch‘l@a’r’b'ﬂfj%l(ﬁ Hétﬂé?ﬁﬁﬁ%ﬁ;ﬂ?'@t AAUREERE MBI R PREH®mo-2-chloro-N-[2-(2-
1-214-chloro-3-(3- Et enyl-prfopylsulfamoy1)-pheny11-1Hindo1-3-yll-acetic

metB@?ﬂ’TﬁBﬁﬁM‘k@t‘é’W Beragnesaiipoartide, Ahenaihates 4<-adeies348:(4-methoxy-
hewd-&t 3}%@&(&3@8 |&r§8t€rtJout +%§{éra7§ﬁn%ﬂ'm 87 g).

LCMS3d(F 333 mipgten iV 65€dl Me+g13 Hz, 1H) 7.68(d, J = 79Hz 1H)
7.89 (dd, J = 6.1 Hz, 2.2 Hz, 1H), 8.08 (t, 5.5 Hz, 1H), 8.31 (d, J = 2 Hz,

1H). Step 6: B proceedlnq in a similar manner to Example 2 (a), step 9,
StepitByipagaef7a-ja.a similar manner to Exanaofa), step 6, but substituting 2-{4-

chIo?@@[‘?@ﬁrﬁ%tﬁﬁ?%ﬂf@ﬁwl&ﬁﬁW%ﬂ&ﬁﬁﬂ%ﬂ@k%&ﬂﬁcﬁ&ﬂﬁ%@%t butyl

meth ester for

estefs{ehty 14-shipie- %%8@%‘1‘?@%9’191&H&’Ihﬂ?ﬁﬁh&ﬂ]ﬂ%&)h?’iﬁhde&l%%ﬁafboxylIC

acidieetisuanidsaathiestey, ﬂf&f&r&ipﬁtﬂﬁfﬁé B (1H irkyl)-N-[2-(4-methoxy-phenyl)-
214-chloro-3- 3 phen l-propy! sulfamoyl)): ¥| -1H-indol- 3-y11-acetic

llehenzenesy I AGOIE ifStesI MBIAEIMT); 441 (M+H).
111 -39- NMR (300 MHz, DMSO- D6)8167 (m, 2H), 2.5 (m, 2H, burled

under DMSO peak), 2.93 (m, 2H), 3.73 (s, 2H), 7- 7.3 (m 7H) 7.41 é
Steg4: By pfﬂ‘ie‘?@'?%!“ ﬁS'WﬂquqmetheEe@ﬁﬂdaé £8P, H}“W%@% t”ff'ng 2-chloro-
5- (1&—1#@@I1iiﬁﬁl)8Pﬁl‘ff2(%@QﬁéQﬁb§yiHﬁbrﬁl%{ﬁyﬂJﬁhéﬁe§dﬁoﬂ}hﬂa|é|8 fr 0EPA6ro-5-(1H-

|ndoI i) ylg N- [2 (2 methoxy phenyl)-ethyl]-benzend®namide, there is prepared (2-{4-
chloro-3-[2-(4-methoxy-phenyl)-ethylsulfamoyl]-phdh 1H-indol-3-yl)-oxo-acetic acid

methyl esteas a semi-solid (552 mg). LCMSyR 2.66 minutes, MS: 527 (M+H).

Step 5: By proceeding in a similar manner to Exan@p(a), step 8, but substituting (2-{4-
chloro-3[2-(4-methoxy-phenyl)-ethylsulfamoyl]-phenyl}-1Hrdlol-3-yl)-oxo-acetic acid
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5 Example 3:
2-12-(4-Chloro-3-cyclohexylsulfamoylheny1)-1H-indo1-3-y11-N-methyl-
acetamide 10Step 1. 5-Bromo-2-chlorobenzenesulfonyl chloride (4 g,
13.8 mmol) is slowly added to a solution of cyclohexylamine (3.5 g, 35
mmol) in DCM: MeOH (1:1, 100 mL) at OC. The resulting mixture is
warmed to room temperature and stirred for 20 hours. The reaction

methyhastefdA ddifit e WRIP SN Zuirderid iy 1P EBBthvis Wirmoxte ke yiidd-indol-3-
y)-oXBraR&IM 44 TBStEF OftaiFelqy 9F%M%W%1W?qu4(rﬁ@ﬂt6}¥9«phenvl)

brlne (- 50 mL), drie over sodlum 15s te and evaporated in vacuo t
eth ....... (0, e 'n. a 'S I Ln ' A a S | aaaaaa m m gj—CMS R 2 81

mrn&@&"%ﬂﬁ%:ts? mrru Eﬁ W%@éd%ﬁ*) é@@?a@ﬁ;@'gtl@@ S Hz, 2H), 3.23 (m,

1- (tert butoxycarbonyl) 1H-indo1-2- ylboronrc acid (2.2 g),
2H) 53pfdri 2EhIctd. N(éyé‘ib‘he?(ﬁ%@?tz%ﬂbs’ﬂﬁ%ﬁalﬁléej(@S @)y &rid&skb 4z, 2 Hz,

2H) 97 BolGedligxapss iHR0 £60.20 mb., 104 )i, agsiptl fRdG L2AdpRe2 @?)5'7‘9%3(6 J=83

room temperature under nitrogen. The reaction is heated to 80C an
Hz, dthed RS @h# ?Hegrégctﬂdﬂ)n%)&&édﬁ B nE et dtzinlihe §o3 t%elres%iaaz 1H),
8.33 §I|&1&p®|ved in EtOAc and filter through a short silica column. The filtrate is
concentrated in vacuo and purified by flash silica gel column
chromatography eluting with 5% to 50% EtOAc in heptane to afford

Ste§é4ﬁ9|9r%&§ﬁﬁtghﬁ%ﬂ%imp%m fo-1BLei8nlka)2 XYk %‘Efgstltutlng (2-{4-

tert-butyl ester (1 LCMS: RT = 3.31 minutes, MS: 48 (M+H)
chiogoraarié 1D HeretudswiamRy iR HriéAahe- Mbaﬁeslrs SGid methyi

estefddegto 2o ﬁhféﬂﬂfﬂs%%{_rt}%&rﬁﬂﬁﬂm%’ﬂr}ﬂﬁ%m@a R-pHERYACKMIfdol-3-yl)-

acid tert-butyl ester (1.9 g). The reaction mixture issti at room

aceligmigturd Py hGHEThERRurS is RGRBH atdd Ig" 53 -
ethyISBifkAdsilisaelva IMEHM- 3R washehwis asisrrE W@ed LCMS:R: 2.51

NaHCO3, water and prrne The organic layer is separated, dried over

mingigsuMSUASE AdOSH MR HMHEPMSO-R)) 8 2.64 (t, J = 7.4 Hz, 2H), 3.11
(m, %l‘d"'@rg nghéx’ié %,(%ﬁ)e@(?@/(éHggg%lz%dlf%”@ﬁ”@ﬂj”‘?“fﬁ‘{?% = 7.3 Hz,

minutes, M S Step 4: Oxalyl

1H)cﬁréﬂ|2ﬂa A8k lBE T3 oRRi6H i a@rﬁ?drlémétﬁﬁr(d) %slSvaVédHéh to%(dd, J=6.3
o of I lohg Xyl H i ) nesylf [
2 b S s S (D) ot O, T Peadion Sty e 2 6road s, 1K),
|C50a=ll§vﬂ§d to warm up to room temperature and stirred for 3 hrs.
Methylamine in THE (7 mL of a 2 M solution) is added and

(d) (2-{4-Chloro-3-[2-(2-trifluoromethoxy-pheny)teylsulfamoyl]-phenyl}-1H-indol-3-yl)-
acetic acid

Step 1. By proceeding in a similar manner to Exan2p{a), step 4, but substituting 2-(2-

trifluoromethoxyphenyl)-ethylamine (2.2 g) for 2-(2-methoxy-phérsthylamine, there is
prepared 5-bromo-2-chloro-N-[2-(2- trifluoromethophenyl)-ethyl]-benzenesulfonamids
a solid (2.4 g). LCMS: R=2.96 minutes, MS: 455.9 (M-H).
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10stirred for 15 minutes. The mixture is concentrated and the residue is
chromatographed on silica gel elutingth 30-70 % EtOAc/heptane to
afford 212-(4-chloro-3-
cyclohexylsulfamoyl-pheny1)-1H-indo1-3-A-N-methyl-2-oxo-acetamide as
a powder (285 mg). LCMS: RT = 2.22 minutes, MS: 474 (M+H); ITHNMR
(300 MHz, DMSO0- D6) 60.9 - 1.7 (series of m, 10 H), 2.36 (d, J=4.7 Hz,

Stel@?—l)Blé I@@?ﬁ?‘i‘ﬂg 7.8 W'MW@QG(&OJEM@D@M#ISPJM l{h?%}'“ﬁ'@@ 5-bromo-

1 ) -
<SS Yo UL T Wr o

d
2-chiRsRiMl ddcl@ams B RBYRBRT R B1YA: Qﬁﬁﬁrﬁ? amide, there is prepared 2-{4-chloro-

3- rz%@tﬂhaéy&ﬂﬁﬁmvtmwwewmﬂ%%wihwwmw&loe@r@@mmsﬂwat-bum
(150 mg; 0.32 20 mmo : In IfA 4 mL) at room temperature. After stirring

estefgs. ?fﬂ"dtﬁ%%e@noh é%ﬁﬁ@ﬂ?‘é?e&/ﬁﬁ VA residue is

dissolved in EtOAc and Washed with saturated aqueous NaHCO3, water,
dried over Na2504 and concentrated. The residue is purified by

SteRie FArRIREFABDE SepatAtEH MWK fhi@Be@bmirRAy atrsHRABUING 2-{4-

chIo'n’foAQiMa@Qﬂﬂ&Qréﬂ%@%ﬂpl\%mlﬁuéﬁﬁhéglﬁﬁlﬂ%henyl} indole-1- carboxyllc acid
212-(4-Chlgro-3- %yclohexylsulfamoyl phenyl)-1H-indol-3-A-N-me

tert- QHthﬁ%U-‘é ¥ Z4&hNQRa14d D@WQJWW&SH{HUI@M]M@G%&I'“do'e 1-

cardd4yhit abitheBUEAE@ St 2tHeMSE-pRs fre @ ZLoh(6Ro X (1K FBige- Mﬁéiiz-
Hz, 3H), 3.04 (m. 1K), 3.6.(s, 2H). 7.03.(t J=74 Hz, TH), 7161t J=7

triflug o at 4 hI be ,:_,y_ m%q)pgv\?%e(o( ﬁ%rgrq_)_lzLﬁ_WSTR3l

. Msh@@ mﬂw) 8.01 (d, J= 46 Hz, 1H), 8.14 (dd, J=6 Hz, J=2.2 Hz,
1H), 8.33 (d, J=2 Hz, 1H), 11.5 (s, 1H). IC50 = 509 nM 30 Example 4:

J4-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-y1Facetic
Ste@ﬂdey%-o@éde@h@@élrﬁlaprﬂaaﬁrﬁé@rﬁo@%ﬂﬂwb@f@ja(%ﬁmltutmg 2-chloro-

added to a qu fo] chloroindole (25 imeth in
>-(1hyH HE%?’Q)% %g%ﬁ AQHBrR{E? h%!&%ﬁ%f@?&% R?o%/‘rﬂ?fm”a ide for 2-chloro-
5- (1t&mm1a2uw4‘nr[28(2Wm'éhﬁ)lsqaph@hmmﬂ]mméﬁdwﬁbrﬁldé%érélﬁbrepared (2-
d i O_V;d;[oxo_
aceﬂi@ aﬁr@rdr@tﬁvloasgtwaleondc@ﬂ)@m@ aE(dI\PEEITR:lwl%tﬁrthkQ g/)SLGMS(M+H)

RT = 3.34 minutes, MS: 251 (M+H). 10

Step 5: By proceeding in a similar manner to Exan®p(a), step 8, but substituting (2-{4-
chloro-3-[2-(2-trifluoromethoxy -phenyl)-ethylsutfeoyl]-phenyl}-1H-indol-3-yl)-oxo-acetic
acid methyl ester for (2-{4-chloro-3-[2-(2-methopyenyl)-ethylsulfamoyl]-phenyl}-1H-
indol-3-yl)-oxo-acetic acid methyl ester, thergprspared (2-{4-chloro-3-[2-(2-

trifluoromethoxy-phenyl)-ethylsulfamoyl]-phenyl}-Hihdol-3-yl)-acetic acid methyl estes

a powder (470 mg). LCMS:{R= 3 minutes, MS: 567 (M+H}H NMR (300 MHz, CDCY) &
291 (t, J =7 Hz, 2H), 3.27 (q, J=13.4 Hz, J =188 2H), 3.73 (s, 3H), 3.81 (s, 2H), 5.07 (t, J
=6 Hz, 1H), 7.25 (m, 6H), 7.41 (d, J = 7.9 Hz, 1Hp9 (d, J =8.2 Hz, 1H), 7.7 (d, J = 7.59
Hz, 1H), 7.91 (dd, J = 6.1, 2.2 Hz, 1H), 8.28 (4),18.33 (d, J = 2.2 Hz, 1H).

Step 6: By proceeding in a similar manner to Exan®p(a), step 9, but substituting (2-{4-

chloro-3-[2-(2-trifluoromethoxy-phenyl)-ethylsulfaoyl]-phenyl}-1H-indol-3-yl)-acetic acid
methyl ester for (2-{4-chloro-3-[2-(2-methoxy-phéngthylsulfamoyl]-phenyl}-1H-indol-3-
yl)-acetic acid methyl ester, there is preparefdt2hloro-3-[2-(2-trifluoromethoxy-phenyl)-
ethylsulfamoyl]-phenyl}-1H-indol-3-yl)-acetic acids a powder (340 mg). LCMS;R 2.69
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Step 2. To a solution of 4-chloro-indole- 1-carboxylic acid tert-butyl ester
(10 g) indry THE (50 mL) is added triiggpropyl borate (13.7 mL) under N2.
The mixture is cooled to Ot in an ice bath. Lithium diisopropylamine (33.8
mL, 2 M) is added over an hour at OC. The reaction is stirred at OC for 30
minutes. 2 N HC1 (80 mL) is added. The resulting mixture is 15extracted
with EtOAc. The organic layer is dried, filtered and concentrate. The

MiniasASs 553 (MaizEHNMIR £399rVEAaDMSEdRN0 2.8 (t, J = 7 Hz, 2H), 3.17 (q,
J= 1:1: ﬁtﬁi bjﬁ@XX‘F"r’ibQPleir“rﬂ@O@Fr})"'?'W&?@ﬁ—ﬂb@m'? 508 ENIEH), 7.41 (d, J =

Step 3. To a solution of

7.9 mtéﬂdbtﬁcﬁ&édrdonylﬁhéhﬂdﬂé TH-shib B 2YiBorohitiacikyu 28, @6l J=6.2Hz,
ro h If
2 e el L T 2 (broad s, 1H)
|C50ada@dW|dC12(411)2 (694 mg, 0.85mmol) at room temperature under N2.
The reaction is heated to 80C and stirred for 2 hr The reaction mixture is

(e) [B-4 : R A AGBL
is purrfred by flash 25 chromatography on srlrca gel eIutrng wrth 5% to 50%
EtOAc in heptane to afford 4-chloro-2-

(4-chloro-3- cycIohexyIerf o) ) ﬁ%le 1-carboxylic acid
tert-butyl esteras a s LC S: RT = 3.5 minutes, MS: 523
(M+H). -47- Step 4. A s“adyfed\to a solution of

4-chloro-2] ehloro- B@ycldhexylsuﬁ «, phenyl)-indole- 1-carboxylic
acid tert- butyI ester (3.42g, 6.53 mrHoI) ITDCM (40 mL) The reaction
mixture is stirred at room temperature overnight. The mixture is
concentrated in vacuo. The residue is dissolved in EtOAc and washed with

Step N B procs:ding iorgasilvilayen B se pakxandeeip dtaed MyBGabsiituting

e A s O e g oo
chlogoaX i 2 7 @ Driag @5alljdl chioNts 227, mmaites, MS:
402 ;(wp g is slowly added toa suspensmn of 2-chloro-
N-cyclohexy1-5-(1H-indo1-2-y1)-benzenesulfonamide (1.5 g, 3.54
mmol) in dichloroethane (150 mL) followed by A1C13 (2.36 g, 17.8 mmol)

Steﬁ‘é %y H%%é%&h‘&%%ﬁirﬂﬁ%\%ﬁﬂ%%'&@ . ad&j?ﬁ“dtﬁ £63flting 5-bromo-

temperature andstirred for 16 hrs. MeOH (5 m d'at OC to the

2- cm@a@tmxphﬁmrryhharmmeauﬁmmﬂe tﬂhe eRftRMe wWaiHetrnitivaenethoxy-
pheﬁ??%tﬁt)'l %&Y?éﬁ&%%ﬁ%?d%oﬂ?%@tﬁwﬁ?@%loro 3-phenethylsulfamoyl-
hi oro -(4- chIoro 3- cyclohexylsulfamoy -
2 : i acitisidonbdirsieid &% @)edtbS dtolRi 38 Byputes, MS:
11@@ RT 2.87 minutes, MS 523 (M+H). 11-1 NMR (300 MHz,
)-D6) 60.8 -1.7 (series of m, 13H) 3.04 (m, 1H), 4.07 (g, J=14.3 Hz,
J=7.2Hz, 2H), 7.3 (m, 2H), 7.54 (dd, J=4.2 Hz, 2.4 Hz, 1H), 7.83 (m, 2H),

Ste&oé%rﬁtééd% it s?rr%?aﬁ%anaéﬁo %ﬂarﬁagﬁ epid)- b%ﬁ%t%kﬁtutmg 2-(4-

[4-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indo1-3-yl]-oxo-ac
chloggs3arie eeiyisséamoglpheay s lesl trrdbsatidiRirnEyhretes fare-{4-

chlofbs! '[z“(é%éfthbiy JORER B BRSNS OYRC SHEMSIe: {2 Fb I%%I&@rt butyl

mixture Is concenfrated in vacuo. The re5|due |s dlssolved in D -
estef theifdisvakay ¢l B-alle ! R 2 be 2SUHQ ; mlde a

solr&'@?@fh@ﬁdL@W@rﬁa@@ﬁ‘Mﬁﬁh’t@sTNﬁsr%i‘iU@\/ﬁmy“f'ed by f|aSh

Step 4: By proceeding in a similar manner to Exan®{a), step 7, but substituting 2-chloro-
5-(1H-indol-2-yl)-N-phenethyl-benzenesulfonamide 2echloro-5-(1H-indol-2-yl)-N-[2-(2-
methoxy-phenyl)-ethyl]-benzenesulfonamide, thengrépared [2-(4-chloro-3-
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25 chromatography on silica gel eluting with 5% to 50% EtOAc in heptane
to afford J4-chloro-2- -37-
(4-chloro-3-cyclohexylsulfamoyl-pheny1)-1H-indol-3-y1Facetic acid ethyl
ester as a powder (1.45 g). LCMS: RT = 3.14 minutes, MS: 509 (M+H).
11-1 NMR (300 MHz, DMSO-D6) 60.8 -1.7 (series of m, 13H) 3.03 (m,
1H 396(s 2H) 414 q J 14.2 Hz, J= 72Hz 2H) 707(d J=7.5 Hz,
phenethyl phey gl-3 anehe hyl e @a\;segusolld (542
mg)H;dmg;sgs:;Lg é,@,, ,szgulrgs fwrlg 14995(|(;1;+mb-l) 43- mmol) in MeOH/H20
(2:1, 100 mL) is stirred at 80C for 4 hr. KOH (800 mg; 14.3 mmol) is
added to the mixture and stirring continued at 80C for 16 hr. The reaction
Stepnb<ge tﬁ&%@@iﬁ@aﬁ@%'@lﬁﬁwomiﬁﬁéﬁﬁjdwmﬁﬁf'@@ewlw Ht substituting [2-(4-
aqueous HC1 ( 2). The resulted white solids were collected b

Ch'%ﬁrﬁtmﬁﬁ}&’é@bﬁ@&%m%{ﬁ‘m% e iRaakA-95ele RFY- W{B’{&Ster for (2-{4-

chlopdFg2-(2-methoxy-phenyl)- ethylsulfamoyl] pkﬁth -indol-3-yl)-oxo-acetic acid
J4-chloro-2-(4-chloro-3-cyclohex su famoyl enyl) -1H- mdel -3-yll-acetic

ety e oSS SORGTISS 41 H-indol-3-y!

acetiMatly AR GEHE Mm.@mﬁ@nﬁzﬁ) 6 OS2 el 0B 365 (Vi
NM'%j(lH)388§MZH 706(d =7.4 Hz, 1H), 7.14 (t, J=7.8 Hz, 1H), 7.40

390G Yz g, 217 to¥ T/ P63, #ﬁ)lﬁ)lé {® @534 gia, 3762, 2H),
3. 611ti) 3193 86 15) 21847 {larepd s1-iHY. AG30F 8:2 pY Hyleihad @: Jtepy 9 Hz, 1H),

1. Di-tert-butyl dicarbonate (39. 6 g) Is added to a solution of 4-chloroindole
7.7748, o) afeattirk By plfrro% 32 & B ROBO0 b fEnd abtidhd, J = 2 Hz,
1H)is stered appom temperature for 18 hr. The reaction mixture is washed
with 1 N HC1 (150 mL) and 1 N 15 NaHCO3 (150 mL) The organic layer
is separated, dried over Mg504 and concentrated. The crude is

Stepes’ Wﬁﬁﬁ‘egﬂiﬁghﬁpﬁigﬁfﬁﬁ\em&ﬂf@r%mrq{aﬁoé%&@amﬁ@%stltutlng [2-(4-

acid ten butéyester 41.9 Step 2. To a solution of 4-chloro-indole-

chlojo-3rpRRYRY &M@m%m é.l)(ib' Y aRksEopsImMmeybgester for (2-{4-
chIoV@@WQ@M@WﬂW—bW%I%Eﬂ?;ﬁ%ﬂﬂ%é@@?l}%@éﬁ@ agicid methyl

ice bath. Lithium ||soroy e}mlne (33.8 mL, 2 M) is added over an hour at

estethere 9 REEBARG IRr NG dmoyl-nheayl)-di-ndgk3-yl]-acetic acid
(28FRARAY I_T@QISGW“'@HQNH@& %@a@!@ﬁ Wﬂﬁﬁfl%ﬁllir S0RraARLS BNRSES.) 5 2.72

dried, filtered and concentrate. The residue is fecrystallized in

(t, JaededriaielHbod afrdtteiButexg Bl By TH) cRidho (@Himib B 41z, 1H), 7.57 (d,
J = Zyihoranis acitrag asolifi 445 9 HYIENsY (e BSPIHOD Bz, 1), 806 (t, 5.7 Hz, 1H)
1-(tert- butoxycarbo chloro-1H-indo1-2-ylboronic acid (1.04 g),
B 2RO Lol A A 1 o) o O 664
mg) in dioxane-H20 (29 mL, 10.1) is added PdC12(dpp02 (232 mg) at

room temperature under nitrogen. The 30react|on is heated to 80 C and
AHEF raatBiBRE R reRYissWamavhanbeibALLeakLa-}-acetic acid

Step 1. By proceeding in a similar manner to Exaniplstep 4, but substituting 3-phenyl-
propylamine (1.4 g) for 2-(2-methoxy-phenyl)-ethyiae, there is prepared 5-bromo-2-
chloro-N-(3-phenyl-propyl)-benzenesulfonami@eg) as a semi-solid. LCMS: 1R 2.86

minutes, MS: 386 (M-H).
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vacuo. The residue is dissolved in EtOAc and filter through a short silica
column. The filtrate is concentrated inagcuo and purified by flash silica gel
column chromatography eluting with -44- 10% to 50% EtOAc in heptane
to afford 4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)- indole-
1-carboxylic acid tert-butyl ester as a solid (1.04 g). Step 4. Trifluoacetic
acid (5 mL) is added to a solution of 4-chloro-2-(4-chloro-3-

Stepg Bl REIGRKAA N B R JdRidner 10E R RiER St MirpLbsiduting bromo-2-
ch|o€%%@ﬁh&%¥b@%@@%éﬂi%f@%€ﬂmwméﬁ@%@M@L’Mh|or_o-N-[2-(2-
e 10r

temperatur 4 hr. The mixture is concentrated in vacuo. The residue Is

metRRssRRSNHERINE L&D fRnamiden fisaersParpd drfhsios9e-(3-phenyl-
proigsaraiady drifbayALMBIOA aRFaRARMERdI AT tbas a solid (1.73 g). LCMS:

2-chloro-5-(4-chloro- 1H-indo1-2-y1)-N-cyclohexyl-benzenesulfonamide
Rr =3-43,819 &0 Mg). 225MM+RY: ='3.06 10 minutes, MS: 423 (M+H). Step

5. Oxalyl chloride (0 26 mL) is slowly added to a solution of

2-chloro-5-(4-chloro-1Hindo1-2-y1)-N-cyclohexyl-benzenesulfonamide

SteRgdsBNRIPIEERIRG IBAHBIRY PGMHES 12 BHHR-IR palaRPe Pk RERIANG 2-[4-
chlol®-2-(8-prieRyl-Braplisisirened apeesiad delctamiiyirs at i BbiwWster for 2-

is concentrated. The residue |s purified by flash silica gel column ) )
{4-chigmaldorapns BRERGRY Lsih s ismehrm hiiales taathpyylic acidert-
butyllesteerehdrdishieigaded 2-chloro-5-(1H-irigll)-N-(3-phenyl-propyl)-
cyclohexylsulfamoyl-pheny1)-1H-indo1-3-yll-oxo-acetic acid methyl ester
bengénesilidnanmins Kuste! (RADENahe M08 303 RHIES Ahdedds BH)
solution of [4-chloro-2-(4-chloro-3-
20cyclohexylsulfamoyl-phenyl)-1H-indo1-3-yl]-oxo-acetic acid methyl ester
Stery h B AN G A RIS 40,3 TR b, A S o0 2-chioro-
5-(1?@1&@@?»%@@@” _'§|lipmrgﬁlgg%@gﬁemmw@! lfﬁﬁiCB_JCHﬁ)di%C(%Hdrimlol-z-yl)-
¢ and washed it a . The organic layer is separated,
N2 O M LB PGS HETAUTIIE e o e Aeshlaro-3-(3-
pheggLsWmemrmmbogh@nwallutin@aviﬂnﬁp%abéﬂ&/caawmmh@fﬁwa@emi-sond
affor.

ford :
(540 BI9)chkSMS: (B Srof §- DR R s Mt henyl)-1H-indo1-3-yll-aceti
¢ acid methyl ester as a solid (93 mg). Step 7. To a solution of
-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-ph )-1H-indo1-3- yl]-acetic
Stef, 5BV IRTERU0D O HARC RO LT REBAI e Bt RHOSRCCNG (2-14-
chlohy 3 qgigthSayipnopydiatarityihphehiy-teactiad- piixdne ag sticradiainde@yl ester for
or, 18 hr, E10Ac (10,mL) is added and the solution is hed with INHC1 .
O A R S AT AT AP ROl RO 3-¥)-0x5-aceti
acidooeteyitesest tthaftoid prepared {2-[4-chIOfCS?phenvl-pro_pvlsuIfamovl)-phenvl]-lH-
indd A ARaTiE aeuoe Y e e opRey D SE MR NREAS7 (v+h),
'H NMR (300 MHz, CDCY) 8 1.82 (m, 2H), 2.62 (t, J = 7.5 Hz, 2H), 3 (m, 2BL)72 (s, 3H),
3.8 (s, 2H), 5.13 (t, J=6 Hz, 1H), 7.07 - 7.28 {iH), 7.39 (d, J = 8.1 Hz, 1H), 7.6 (d, J = 8.3
Hz, 1H), 7.68 (d, J = 7.9 Hz, 1H), 7.89 (dd, J £z, 2.2 Hz, 1H), 8.08 (t, 5.5 Hz, 1H), 8.31
(d, J =2 Hz, 1H).

Step 6: By proceeding in a similar manner to Exan®p(a), step 9, but substituting {2-[4-
chloro-3-(3-phenyl-propylsulfamoyl)-phenyl]-1H-ind8-yl}-acetic acid methyl ester for (2-
{4-chloro-3-[2-(2-methoxy-phenyl)-ethylsulfamoylrenyl}-1H-indol-3-yl)-acetic acid
methyl ester, there is prepared {2-[4-chloro-3-{&pyl-propylsulfamoyl)-phenyl]-1H-indol-
3-yl}-acetic acid as a powder (300 mg). LCMS;R 2.61 minutes, MS: 481 (M-HjH




10

15

20

25

-45- (M+H); 11-1 NMR (300 MHz, CD30D) 8 1.09-1.35 (m, 5H), 1.51-1.74
(m, 5H), 3.11 (m, 1H), 3.81 (brs, 2H),. 45 (m, 2H), 7.39 (m, 1H), 7.65 (m,
2H), 8.32 (m, 1H), 11.17 (brs, 1H). Example 5: 5Potassium,
14-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-v11-aceta
te 0-K+ A mixture of

[4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-acetic
NMRdi30@ e gDM S8 B d) e Gihn 12 6f Bthatdl RUERdMder4od 36 pead3 (m,

2H) RS, 305 r?Sbﬂtgciré()?%‘“%is(l?ftJt% ﬁ%é"lt%foﬁ%‘ﬁ%ﬁ‘ﬁe“&f%Q—&”QH) 7.83(d,J

potassium hydroxide md, 1.1 mmol) is a Stirring continued at

= 8.foldih fmipéradud, Uikt id His e dampessclitio BacthckiirdiéBifs, 1H), 12.45
(bro%Rcsio1ahy-4{ =FhRpsulted white solids are dried in vacuo for -20 hrs to
afford potassium,
14-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-v11-

Exa%@%e as a crystalline solid (575 mg). LCMS: RT = 2.64 minutes, MS:

(t J=7.8 Hz, 1H) 728(d J=7.7 Hz, 1H) 766(d J=8.3, 1H), 81(dd
J=6.4 Hz, 2 Hz, 2H) 8.32 (d J=2 Hz, 1H), 11.75 (s, 1H). Example 6: 20
dlfamoyl-phenyl)-4-fluoro-1H-indo1-3-y11-aceti
Ryl dicarbonate (8.88 g) is added to a

Cld ofthse 9 1.
.AL of 4- hi (5 d¥ and 4- (dimethylamino) pyridine (0.45 g) in
hIo msthane (186 e reaction is stirred at

Step 1. 5-Bromo-2-chlorobenzenesulfonyl chloridig(13.8 mmol) is slowly added to a
solution of cyclohexylamine (3.5 g, 35 mmol) in DEMeOH (1:1, 100 mL) at 0°C. The
resulting mixture is warmed to room temperature stirded for 20 hours. The reaction
mixture is acidified with 2 N aqueous HCI (~100 ndrd extracted twice with DCM (~150
mL). The organic layer is washed with water (~100,rbrine (~50 mL), dried over sodium
sulfate and evaporated vacuo to afford5-bromo-2-chloro-N-cyclohexyl-
benzenesulfonamidd.2 g). LCMS: R = 3 minutes, MS: 351 (M-H).

Step 2. To a solution of 1eft-butoxycarbonyl)-1H-indol-2-ylboronic acid (2.2 é&)bromo-
2-chloro-N-cyclohexyl-benzenesulfonamide (1.8 gJ &sF (1.4 g) in 1,4-dioxane;8 (60
mL, 10:1) is added Pd&Htppf), (375mg) at room temperature under nitrogen. Eaetron is
heated to 8t and stirred for 3 hr. The reaction mixture is@entratedn vacuo. The
residue is dissolved in EtOAc and filter througshart silica column. The filtrate is
concentratedhn vacuo and purified by flash silica gel column chromatggny eluting with 5%
to 50% EtOAc in heptane to afford 2-(4-chloro-34ohexylsulfamoyl-phenyl)-indole-1-
carboxylic acidert-butyl ester(1.9 g). LCMS: R = 3.31 minutes, MS: 489 (M+H).

Step 3. A mixture of trifluoacetic acid (10 mL)cadichloromethane (10 mL) is added to 2-
(4-chloro-3-cyclohexylsulfamoyl-phenyl)-indole-1rbaxylic acidtert-butyl ester (1.9 g).

The reaction mixture is stirred at room temperatar@ hours. The mixture is concentrated
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room temperature for 4 hr. The reaction mixture is washed with 1IN HC1
(100 mL) and 1N -46- NHCO3 (100 milg). The organic layer is separated,
dried over MgS0O4 and concentrated to afford 4-fluoro-indole- 1-carboxylic
acid tert-butyl ester as an oil (8.32 g). LCMS: RT = 3.34 minutes, MS:
236.09 (M+H). 5Step 2. To a solution of 4-fluoro-indole- 1-carboxylic acid

) tert-butgl ester (3 g) indry THE (16 mL) is added triisopropyl borate (3.6
in vagy9. uhBer Afidde s essohiediin BN Weshed RiBeoxh Spiiaiad NaH&O

watéHigABrBRKERNTIRE &éa%ima%M)s iseprgatbayanan Souuat SGratBand concentrated to

reaction is stirred at OC for 30 minutes. 2N HC1 (10 mL) is added to
affo aHAHAHE INSG N EXM A B R Hp P -.éji - ﬂ:"..:’:ﬂ_l":'-iu.= g)

Lcmssifye ig parifiad ysfiass: stiger@el 49 column chromatography eluting
with 5% to 50% EtOAc in heptane to afford
1-(tertbutoxycarbony1)-4-fluoro-1H-indo1-2-ylboronic acid as a solid (1.65

Ste@h: StaB/ TAIBrRAMUION AL of a 2M solutiondichloromethane) is slowly added to a
1-(tert-butoxycarbonyl)-4-f|uoro-lH-indol-Z-Elboronic acid (1.1

9
SOl i AT R HAIRHBEa KPR G G ang. 0.77
mm&NginDARKes enHPa: B2 Thembadloh) isidde tsRiiewd @ rp QA ARt ot

room temperature under nitrogen. The reactjon is heated to 80 C an

nd
temRgfAtHR AD SN eFHE 8  Ron s iR NGt & iatedfiR gdRPian) is added and
stirréesidbe Ssmilissse drifebitAe RN Hteichratmivalsd eekailicai s @ matbgraphed on

.. filtrate is concentrated in vacuo and purified by flash silica gel column
silicRgBheAHgRIIN SRy RilF SACDeRion & (i id-tesbfaRld90s%rord

cyclgreiiorubaifrdqinekynigindaild-MioxcinbmgloR8-aesEanrfak enaoNder (285
as a solid (516 mg). LCMS: E’l‘T = 4.%rénin Ste

d (51 : tes, MS: 407 (M+HE5 84'
M) ok&ifehfSriaé ¢ 18 RHISTs Mo 4 SRR 608 Hz, BMSC- 1) 5 0.9 -
1.7 %@h@@ﬁﬁﬂﬁbﬁ?ﬁﬂﬂﬁ;@ﬁlﬁﬂi)l-fi:@d)ﬂl@ﬁyﬁbﬁﬂmmu|%}HﬁmiQQ (d, J=8 Hz,
496 in dichloromethane (12 mL) at r temperature. After stirrin
L1 g AR (A G 19 S S0 SHBAED L2 mim kB Find DSk 9=18 Hz.
1H) 8o eenieadesi Hrha kpsitpe ss(pulifigd by flash silica gel column
chromatography eluting with 5% to 50% EtOAc in heptane to afford
J-4-fluoro-2-(4-chloro-3-
Stegclohtsyigisiamoyi-phieniglgidwhnaddedyibiaonioraceid ¢l chishyl3sster

oy R A e e A SIRE R R S RITEES g 0.02
mmaDdnciehermilipateybphamiperbtindo nBenkogdarcelz hcithmedadiestenixture is
cond A e R TR S A B A28 aqueous
NaHE QA aandrwdsde dvet NS ONahtCEoB cEhe ateghnio danesidhisdpaaddied by petpe
HPL Y S P G S oSS MR il NS -6 1D P aiett 10-100% over 10
minutes) to afford 2-[2-(4-Chloro-3-cyclohexylsutiayl-phenyl)-1H-indol-3-yl]-N-methyl-
acetamideas a semi-solid (110 mg). LCMS; R 2.6 minutes, MS: 460 (M+HjH NMR

(300 MHz, DMSO- ) 6 0.9-1.7 (m, 10 H), 2.6 (d, J=4.6 Hz, 3H), 3.04 {H), 3.6 (s, 2H),
7.03 (t, J=7.4 Hz, 1H), 7.16 (t, J=7.4 Hz, 1H), ©@4J=8 Hz, 1H), 7.6 (d, J=7.9 Hz, 1H), 7.76
(d, J=8.4 Hz, 1H), 7.89 (d, J=8.3 Hz, 1H), 8.01)c4.6 Hz, 1H), 8.14 (dd, J=6 Hz, J=2.2 Hz,
1H), 8.33 (d, J=2 Hz, 1H), 11.5 (s, 1H).56& 509 nM

Example 4.
[4-Chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phemAH-indol-3-yl]-acetic acid
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flash silica gel column chromatography eluting with 10% to 50% EtOAc in
heptane to afford -41-
J4-fluoro-2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indol-3-v11-acetic
acid methyl ester as a white solid (350 mg). LCMS: RT = 3.18 minutes,
MS: 479.1 (M+H). 5Step 6. To a solution of
[4-fluoro-2-(4-chloro-3-cyclohexylsulfamoyl-pheny1)-1H-indol-3-371]-
acetic acid methyl ester 250 mg) in MeOH/H20 (1:1, 7 mL) is added

ith AN HCA 9 Fhe org shic layer is separated, dried over Mg504
d coae%ntrated tolaffoyd IR-(4-chloro-3-cyclohexylsulfamoyl-pheny1)-4-
0 fluoro-lqll-indol-@‘]v ic acid as a solid (219 mg). LCMS: RT =
2.83 minutes, MS: 465 (M¥H); 11-1 NMR (300 MHz, DMSO) 8 1.09-1.24
(m, 5H), 1.49-1.61 (m, 5H), 3.07 (m, 1H), 3.81 (s, 2H), 6.8 (m, 1H), 7.15
(m, 1H), 7.26 (m, 1H), 7.84 (m, 2H), 7.98 (m, 1H), 8.23 (m, 1H), 11.86
Metligd AtH). 1050 = 0.7 nM 15 Example 7:
Step]1:(43%@&‘87!1‘646%%%&%1kf@@‘@lécjzﬁﬁ%’Mk&t@i‘%%‘h&iﬁﬂ@%r@iﬁé&é‘?% g) and
ic acid OH 20Step 1. Di-tert-butyl dicarbonate (9.15 g) is added to a
4-(dipeityipatinaheyidingd @ ) 'ﬁlﬁaﬁﬁﬂﬁrﬁ&mﬁﬁﬁﬁ&%@ﬁ%i% @t RN
temS%W@Wﬁ@ﬁrﬂ?ﬁéﬁbhgﬁ%rﬁﬂﬁﬂﬂ'é S REEEQHATT QP M EE TIBEY AbuNealed 1 N
4 hr. The reaction mixture is washed with 1N HC1 (100 éngliéand IN

NaHGR B39mbmI eI GrginiRa) & iepafairdedrgad Arybeangegtrated. The
crudeORCRIEFpes Igcf st Aheaidydiagiele ol BRI iABicl de T tuuyb B RSr t-
M.?S gs. 25 Ste§9 2. To a solution of 4-m§%dole- 1-carboxylic
buty} gsieddh i) e M dRim AATRIEYIRS Y Hi “sopropyl borate

(4.45 mL) under nitrogen. The mixture is cooled to OC in an ice bath.

Lithium diisopropylamine (11.6 mL, 2 M) is added over an hour at 0C. The
SteReactOraselithed 8f deehbereo PRl CorP@eieier iyt SaiRed 19 9) in dry THF

(50 AHgNShtitetrRREOPr IR herasUitiBoy kiRl e XtFRCHR IR iE@sled i6 0°C in an
residue is, recg;stalized in CH3CN/H20 to afford

ice RafhLrLNER RO AT (33 8- RHo2 MIRAHRSHRYSE RN EHQ C. The
readfloP3 Obtinedt AONC3ol Be AARile8.0P N H8D mL) is added. The resulting mixture is

16&ert-butox%ﬁarbongl)A-meth I-1H-indo1-2-ylboronic acid (1.41 g)[ . _
extracid it 86N RS REHBRIS- s b QLRSI QOGP SRE RS (dgaresidue is
recriR@alin ipipaedbHi(RAS lafdid ) teadded RRGAZIANPDLR5T3-Mg)iatol-2-

room temperature under nitrogen. The 5reaction is heated to 80C and
Mgﬂﬂ@e@%f%@rﬁfgﬁr.(‘fﬁegr)eaction mixture is concentrated in vacuo. The

residue is dissolved in EtOAc and filter through a short silica column. The

filtrate is concentrated in vacuo and purified by flash silica gel column.
SteR A o &GP BRI T € RSP AL aHBRionic actd 276,
14.45 (#o0lor 6-Breyate Rextylstiiameydtoheryly<hmathyinaale- (3-gathexylifiol) and CsF
(2.Sﬁ&?litgeﬁg%gﬁl{ﬁﬁ%ﬁ?ﬁ}%ﬁé@%ﬁﬂﬁ?&)@% %t(%)eé' FT(‘EZI&J r?gfiegécﬁcrlr?g(,so.%mmol) at
roorayeeipexgisiamagkINTERY IpdetimeihyHodrie-td-8atoxyticsapidd e 2atye reaction

__ester (845 mq) in djchloromethane (10 mL) The reactiopn mixture is_stirred

i 3R oL nigHE THa HR SIS Qe sl A L feRiimh a short
silicestduens drseofifedtniECeantaiasbedodtitithe residue is purified by flash
chromatography on silica gel eluting with 5% to 5SB¥@Ac in heptane to afford 4-chloro-2-

(4-chloro-3-cyclohexylsulfamoyl-phenyl)-indole-1fbaxylic acidtert-butyl esteras a solid
(3.42g). LCMS: R= 3.5 minutes, MS: 523 (M+H).
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15 NaHCO3. The organic layer is separated, dried over Mg504 and
concentrated to afford 2- 42-
chloro-5-(4-methy1-1H-indo1-2-y1)-N-cyclohexyl-benzenesulfonamide as
a solid (652 mg). LCMS: RT = 3.11 minutes, MS: 403 (M+H). Step 5.
Oxaly! chloride (0 21 mL) is slowly added to a solution of

2-chloro-5-(4-methy1-1H- 20
SteRrftioT 2843 I REAh Eh 2 RDIR f1R98- CoBb Thtpy fr3-cyclohexylsulfamoyl-

pheﬁ%@ﬁfiméelhéﬁﬂa@@lm ldcﬁ’def@@mjﬁé@@@rr %@H@g“@%ﬂ?ﬁﬁﬂﬂ)fﬁf PYEVN@BtmL). erh
OH (5 mL) is added and stirred for 15 minutes. The mixture is

reacHn B S THE"RELRI QTG TRAB{-AEMEicd BRIMBLlIS concentrate

vacu%zhVTH‘%“:%@S@BM§HJB§QIWHW|ﬁ%t@@%&@éﬂi@&@ﬂﬁm%@@%e organic layer
chloro-

is S%?/%TéF?&;ﬂ’élﬁ%HWI Meadrg confaniried iiaioid 4 -cllesoseddsCigyoibHol-2-

yl)-NREjBI RSt Bery Rkl aligel SB8 NG ) ALE M S LIEMS 278 mowiesnides, MS: 423
489 (M+H). Step 6. Triethylsilane (0 38 mL) is s owly added to a solution

(M+89[2-(4-chloro-3-
cyclohexylsulfamoyl-pheny1)-4-methy1-1H-indo1-3-yl]-oxo-acetic acid
metrrll:_\él ester (588 mgq) in trifluoacetic acid (2 mL) at room temperature.

Stemrerih Ry by SRR WA DEIPHEIRGDeAdHsA RS StRpension of 2-chloro-

N- cyéﬁjﬁéﬁyﬁsi@.wlvﬂibIflzﬁi@—%éﬁf@ﬁ@@ﬁh@ﬁaﬁﬂhﬂiﬂd\l@%@@ﬁn&)&rﬂdﬁlﬂﬂtﬁoethame
er is separated, dried over Mg504 and c O@Ecentrated The residue is

(15%[}/}|f IR RS (2130 Rt SRR Sohy e USRSy athdsuk lraye, solution is
alloérie Wehﬂpwwﬁao@ffﬁ@ﬂ@mégrature and stifoed 6 hrs. MeOH (5 mL) |s added =16

J-2-(4-chloro-3-cyclohexylsulfam henyl -4-methyl-1H-in
(0 UG (PP B oo L LR TS . TR et B3 HLh kel brine, dried
oveAM@%H&dSﬂ‘@@C@ﬂT@t@@@dﬂaﬁﬁrdfM chloro-2-(4- chlorox&lohexvlsulfamovl
- phenyl)-4-me t%ﬁl 1H

phegyh-1Endol3- Wl-oxa-acetic acid sthvl.£gtes 459 (i118@rmLL)%"§dﬁsoz .87

mmuthw?wsyg]m'a%mphqhymted? gy, mseﬁlia)mxmner(ﬁm%d M, 13H) 3.04
or 18hr. EtOA 5 olu S Was with 1N

(0, B 40 T 7 g a2 4 P ity 2.4 Mz, 1+), 7.83

(m, eenceromaied Jesiffaqd [2H3 - ehiar ge3-3yeleb Ny s g moyHyhenvl)-4-

methyl-1H-indo1-3-yl1-acetic acid as a white solid (210 mg). LCMS: Rt =
2.60 minutes, MS: 10 461.12 (M+H); 111 NMR (300 MHz, DMSO) 8

Sted@%&%(ﬁ)ﬁoiﬂm bM6fb-@40@nln$ideBsOITa(nﬂWH)yQ BB (mdUHB-FIPbXsacetic acid

e 8 8 S PR TR T et oo

temﬂérém(brsAﬁHD Slmﬁﬁg#drSmMHétEéaﬁmimﬁxture is concentrated vacuo. The

0-2-(4-chlor C ulfam 1H- | -acetic .
resig R e S B Wt oo N A AR Pkt o b R rine (~50
mL)sdligid v /NaS arcandate ibeytenddivacuo. The residue is purified by flash
chromatography on silica gel eluting with 5% to 5SB#@Ac in heptane to afford [4-chloro-2-

(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-indoly8}-acetic acid ethyl esteas a powder
(1.45 g). LCMS: R = 3.14 minutes, MS: 509 (M+H)*H NMR (300 MHz, DMSO-R) § 0.8
-1.7 (series of m, 13H) 3.03 (m, 1H) 3.96 (s, 2H)4 (q, J=14.2 Hz, J= 7.2 Hz, 2H), 7.07 (d,
J=7.5Hz, 1H) 7.14 (t, J=7.8 Hz, 1H) 7.4 (d, J=8 H4) 7.8 (m, 2H), 7.98 (d, J=8.1 Hz, 1H)
8.14 (d, J=2 Hz, 1H) 11.95 (s, 1H).

Step 7: A mixture of [4-chloro-2-(4-chloro-3-cyblexylsulfamoyl-phenyl)-1H-indol-3-yl]-
acetic acid ethyl ester (1.45 g, 2.85 mmol) arfddih hydroxide monohydrate (600 mg, 14.3
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(dimethylamino) pyridine (0.4 g) in DCM (165 mL) The reaction is stirred
at room temperature for 18 hr. The regetion mixture is washed with 1N
HC1 (100 mL) and 1N NHCO3 (100 mL) The organic layer is separated,
dried over Mg504 and concentrated to afford 7- chloro-indole- 1-carboxylic
acid tert-butyl ester as an oil (8.22 g). 25 Step 2. To a solution of

7-chloro-indole- 1-carboxylic acid tert-butyl ester (3 g) in dry THE (15 mL)
Q)M RS o ORI B RISEAEPAroREA MhciRERTEG: 14.3 mmo) is

add6AQUSEhE At @ ike HREhd HOHIMUL AP SIAPTHRE TR Atkion MiiEure is

added over an hour at OC. The reaction is stirred at OC for 30 minutes. 2N

CONERAY ARFN{ECHOA JHRR St Ehard st weth 3 REYESURIALHH R THE resulted
whiteSeRiedvetthdelteed BY FRGitishiS iy E, R kepliaeaahd-8fdd vacuo for

column chromatorap eIutlng Wlth 10% to 50% EtOAc in heptane to

~725Fﬁ)t’%q & p !f"! D69t ' NIOQ<i5 'Iv:Y_u A ‘,".-a.‘

aC|dSQBCh(@F§§tﬂ)+r§t§BIFﬂ 1e. @%P'H.@N’IQJ; R 2.64 minutes, MS: 481 (M+H§H NMR
-(tert- butOXécarbonyl )-7-chloro-1H-indo1- Hleoronlc acid (860 5

(30% FmBMIRdR NS clbrelSrieh 2t Rt tthat it (P33 hgf %@sﬁ- 06 (d,
J=7 ®3Ema)nriexang+129 K2 1My, Y4b) (8, Bepd BeC T H4RDOR(16DmA, J=8.1 Hz,

at room temperature under nitrogen. The reaction is heated to 80C and

1H) sHirféf foriaverniiht L e rbith Hiilike KR Sertrhtelbar R idMrhe

residue is dissolved in EtOAc and filter through a short silica column. The
filtrate is concentrated in vacuo and purified by flash silica gel column 10
Me Iaﬂpo?hatography eluting with 10% to 50% EtOAc in heptane to afford

Stephchbn@rzﬁétymgraoﬁmtéoww@;Ifgraeubsh@ra/émmdtecmm@iha&éiqm g) and
R PSR S S SN ol e FESEETS S o
tempwémb@mmamoyméeeu&imﬂwﬂmmwhwlmmwefchmmﬁey 301 N

5d|c oro ethaneé? mL The reaction mixture is stirred at room

Na“l ‘ihPé ver %Hfgf‘ﬁ %X‘ﬁn‘é REQEHBLHr AR dats 2R piGaNKated. The

crude fssehyedani =@ o mdepeaiedtnithtd NiftattleRs indieolgeaib dxyse iscir t-
eparated, dried over Mg504 and concentrated in vacuo. The crude is
M h silica gel column chromatography eluting with 10% to
40% EtOAc in heptane to afford

Stelbganl® G TEIIEE 11 SR S N RS oo Sty LG gy TH

(50 mEdlstenided triisopropyl borate (13.7 mL) unble. The mixture is cooled to 0°C in an
. 2-chloro;5-(7-chloro-1 01 2-y1)-N-cyclohex zenesulfonamid

e B385 h g H B NIRRT L Ao OB EAAGNFE, UhEPAG s Gor The
reaclB)ﬂﬂﬂstéU(atrOm ima&@aﬁuancbstlrrzew ﬂqsnﬁmmwd;dadne PhaenisBuRiig mixture is

extr R L I e [ LR o A3 SR e, A CoRcE atey The residue is

recr%tﬁllmeer(ﬁcﬂsﬂmnafBe/jﬂ) to afford_1-{ert-butoxycarbonyl)-4-chloro-1H-indol-2-

Ib clohex Isulfamf) ghée %1) 1H-indol-3-yll-oxo-acetic acid methyl ester
E?QSr%bef rg Triethylsilane (0 15 mL) is slowly added to a

solution of [7-chloro-2-(4-chloro-3-

Step 3. To a solution of eft-butoxycarbonyl)-4-chloro-1H-indol-2-ylboronic aqjil.04 g),
5-bromo-2-chloro-N-cyclohexyl-benzenesulfonamidg)hnd CsF (864 mg) in dioxane®
(29 mL, 10:1) is added Pd@dippf) (232 mg) at room temperature under nitrogen. The
reaction is heated to 8C and stirred for overnight. The reaction mixtisreoncentratech
vacuo. The residue is dissolved in EtOAc and filteotingh a short silica column. The filtrate
is concentratech vacuo and purified by flash silica gel column chromatggry eluting with
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30cyclohexylsulfamoyl-phenyl)-1H-indo1-3-yl]-oxo-acetic acid methyl ester
(239 mg) in trifluoacetic acid (2.4 mL) & room temperature. After stirring
for overnight, the volatile is removed in vacuo. The residue is dissolved in
EtOAc and washed with 1N NaHCO3. The organic layer is separated,
dried over Mg504 and concentrated. The residue is purified by -51- flash

silica gel column chromatography eluting with 10% to 50% EtOAc in
10% chgbg%@ B9Rsin heptane to afford 4-chloro-Zforo-3-cyclohexylsulfamoyl-phenyl)-

indofd-£arBokAcChtiasa 3oedl @RexMs diapney(1bey)-1H-indol-3-v11-acetic
acid methyl ester as a solid (93 mg). LCMS: RT = 4.5 minutes, MS: 495

(M+H). 5Step 7. To a solution of

Sted74ch1¢m185(é'eﬁa|a@d%§%9h§wé@éﬁﬂmwhahwml):ﬁ46rm L-2hidhaeetic
acid methyl este ) in MeOH/H20 (1:1, 4 m giHS added lithium

Cyclpdg (W%)l'ﬁﬁéb@%ﬁoﬂqﬁ KRHYISSIRrdd-QfsdQCM (10
mL)18he @9&%&&&@@@@@\%@@@ ﬂb@rﬁqém@ere fopahad wile Mikked i

mL) The organic layer is separated dried over Mg504 and concentrated to

concaem(gtfmp MRRSRD-J 08 5ﬁ§5gg%|§ﬂg y@g £ and washetl N NaHCQ. The

orga}Q@W)slébM@t@dVbh@PQ%W@ﬁ&ﬁ&ﬂi@b(ﬁﬁa@ﬂ)td—%ﬁ BEH&&s (4-chloro-
minutes, MS: 481 (M+H 111 NMR (3oo MHz, DMSO) 8 1.09-1.3

1H-i I I e cas sgjwl 360 mg)lg)tl\#} g% 3.06
mml@f@slmgh@@((mg-hj) 7 95 (m, 1H) 8 02 8.05 (m, 2H), 8.40 (brs, 1H),
11.9 (brs, 1H). IC50 = 3.7 nM 15 Example 9:
2-Chloro-N-cyclohexy1-5-13-(2-methanesulfonylamino-2-oxo-ethyl)-1H-in
Sterslgl- Mﬁ)ﬂ@ﬂﬁﬁ&@lf@aﬁliﬁﬁ) igQI5t@ly added selution of 2- chIoro-5-(4-chIoro-1H-

o R SRRSO SRS o m) at oo

temﬂém&m%Hﬂﬂe(Zgﬁrmig fdd: 2)hig, M@@ﬂRQ@@&HB@&N&O%WQ(&BWDQH&Tmutes. The
temperature unaer ni n. T e reactiq ated to nd stirre or
i GO et T AESGLe L TEBSR S o o bR Atography

elutitigsaiyedonEBR M bler it Fughree sbaxtfpllizhalophm Ehe)ﬂﬂ@te is
‘ d by flash S|l|ca )

L l-anenyl)cl g solid (140 mg).
2-(4-chloro- 3 cyclohexylsulfamoyl phenvl) -indole-1- carboxylic acid

tyl e -52- St 2, Triflupace ) i

Stely ol D e BG5Sy A RS0 ST e gudhioro-3-
cycl@mﬁenymdghmmmterodﬁg) oxdicveraritethes|(@5tnL)Ohag) in

reaction m| e is at room temperature for.2 hy. The mixtur
AR 4 B 4 PGB B GE 1 RORE A A oRgiete i
remdiedn vacuo. The residue is dissolved in EtOAc and washed WM NaHCQ. The
organic layer is separated, dried over Mg&@d concentrated. The residue is purified by
flash silica gel column chromatography eluting wif?o to 50% EtOAc in heptane to afford
[4-chloro-2-(4-chloro-3-cyclohexylsulfamoyl-phemiH-indol-3-yl]-acetic acid methyl ester

as a solid (93 mg).

Step 7. To a solution of [4-chloro-2-(4-chlorog&mhexylsulfamoyl-phenyl)-1H-indol-3-
yl]-acetic acid methyl ester (92 mg) in MeOHM®(1:1, 3.6 mL) is added lithium hydroxide
monohydrate (16 mg). The reaction mixture is etirat 86C for 18 hr. EtOAc (10 mL) is
added and the solution is washed with 1N HCI (5.mLChe organic layer is separated, dried
over MgSQ and concentrated to afford [4-chloro-2-(4-chloroy8lohexylsulfamoyl-
phenyl)-1H-indol-3-yl]-acetic acids a solid (67 mg). LCMS:1R= 2.52 minutes, MS: 481
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5 NaHCO3. The organic layer is separated, dried over Mg504 and

concentrated to afford 2- 5-

chloro-5-(1H-indo1-2-y1)-N- cyclohexyl -benzenesulfonamide as a solid

(9.7 g). LCMS: RT = 3.17 minutes, MS: 389 (M+H). Step 3. Oxalyl chloride

(0 33 mL) is slowly added to a solution of 2-chloro-5-(1H-indo1-2- 10
ye-N- -cyclohexyl-benzenesulfonamide (1 g) in dichloromethane (25 mL) at

(M+I’d)brﬂ‘|téiwb%r@{@@e'\ﬂkﬁercs@@iﬁb§drQ%hﬁﬁ/l@@t—ﬁl‘@nl@lsjaaﬂémaﬁh*) 3.11 (m, 1H)
s d4pR 1: esyih rei§)C t r ug {Sq d

3 81by6¥%s%p2ﬂ|fa@gﬁﬁo?uﬂni$owa%§ra%§e uti n?v%%@d% }%%@U{gfc 1H).
in heptane to afford

Ex ,J,_?D(éghloro -3-cyclohexylsulfamoyl-pheny1)-1Hindo1-3-yfl-oxo-acetic acid
methyl ester as a SO|Id 1.2 g) 15 Step 4. Triethylsilane (0 59 le) IS

Potags hlg 16819 k- B auclahedsuliaytiphenyl)-1H-indol-3-yl]-acetate
cyclohexylsulfamoyl phenyl) 1H indol1-3-yl]-oxo-acetic acid methyl ester
(1.2 g) in trifluoacetic ac¢§f 2 mL) at room temperature. After stirring for
overnight, the voIat' g removed in vacuo. The residue is dissolved in

EtOAC &#d ed Wlth N NaHCO3. The 20organic layer is separated,
|ed 4 and Concegfrated. The residue is purified by flash silica
AT CHve pgraphy eluting with 10% to 50% EtOAc in heptane to
5 rd ar- -{@-chloro-3 xylsulfamoyl-pheny1)-1H-indol-3-yfl-acetic

acid methyl ester asta solid (818 mg). 25Step 5. To a solution of
[2-(4-chloro-3-cyclohexylsulfamoyl-pheny1)-1H-indo1-3-yl]-acetic acid
methyl ester (818 mg) in MeOH/H20 (1:1, 18 mL) is added lithium
A mB%fElFBWﬁ”&ﬂW%Yﬁf@ecFﬂ&% 8%y diBRSLASUIRINLBHER 3 SH G %Oﬁ -acetic acid
for 18 hr. EtOAc (15 mL) is added and the solutlon IS washed with IN H
(537(m9nl)11’t|5émgdhmd;?é}qweséﬁtamjrré@d%rmm dfgminutes. The resulted
solu%ﬂnggﬂtﬁﬁﬂd?@%dn?t%ﬂ@%&?e%WH%F@%&@W% Y mmol) is

Oindo1-3-ylFacetic acid as a solid (740 mg). -53-"dimethylamino
add99ncﬁﬁérl(rm ¢SV ER—- AT teAPREAIE) t&@ﬂd&dlﬁ@%ﬁbdh@@%@n is

conéBhtr@d Meud Q?Iﬂ@@'o'?h@”@gﬁt@oa\mwg%éq’id%% Wirida 508 Yor ~20 hrs to
. temperature and stlrred overnr ht. The resultrn solutron is concentrated
affoid patas A AP Lahe :

acet%ﬁ%%@'%t|€M§t§l§@§6%%5¢ﬁ%@vﬁm§%?@§ﬁﬂﬁﬁ?é'strw 5@[ (M+H of parent

vgcuo. The crude is triturated with dichloromethane and filtered to afford
acidy_dhyMR (300 MHz, DMSO-[Q) 6 0.9 - 1.7 (series of m, 10H), 3.06 (m, 1H), 3.66 (

2- et [fpay! t
2 orimtls 0k L 1%3’?8%233? b, . 3763

1H) 534 (@d-H-a AR (5E0 A28 SRSy 52 Hh113e/e{Ssl)1.61-1.64 (m,
5H), 3.07 (m, 1H), 3.26 (s, 3H), 3.88 (s, 2H), 7.10 (m, 1H), 7.21 (m, 1H),

Exafffe @, 1H), 7.61 (m, 1H), 7.82 (m, 1H), 7.98 (m, 2H), 8.25 (s, 1H),
1011.65 (s, 1H), 12.12 (s, 1H). IC50 = 2 nM Example 10:

[2-(4-ERlere-B-eyalshexybrtadod-pHEANS- s1H (R 13HE 61 S- PRty BicitH-

indo1-2-v11- benzenesulfonamide

Step 1. Ditert-butyl dicarbonate (8.88 g) is added to a solutibA-fluoroindole (5 g) and 4-
(dimethylamino) pyridine (0.45 g) in dichlorometleafi85 mL). The reaction is stirred at
room temperature for 4 hr. The reaction mixtureashed with 1IN HCI (100 mL) and 1N
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15 Step 1. To a solution of
[2-(4-chloro-3-cyclohexylsulfamoyl-phggy1)-1H-indo1-3-yl]-acetic acid
(200 mg), N-(3-dimethylaminopropy1)-N'-ethylcarbodiimide hydrochloride
(90 mg) and 20 dimethylamino pyridine (55 mg) in dichloromethane (4 5
mL) is added ethanesulfonamide (51 mg) at OC. The reaction mixture is
allowed to warm up to room temperature and stirred overnight. The

NHGES (HAE S8iitidh e esciniaedihserarstethd resido RQRagigeagRntrated to
aﬁoﬂméﬂétwaét@d \ithh R It Ceibhendigpaitdmenis sepastey), drems: R- 3.34

over Mgs04 and concentrated in vacuo. The crude is triturated with
mingiegidYomesie AMd fikered to afford 2-chloro-N- 25

cyclohexy1-5-13-(2-ethanesulfonylamino-2-oxo-ethyl)-1H-indol-2- yrkbenz

enesulfonamide as a solid (174 mg). LCMS: RT = 2.44 minutes, MS: 538
Steppd+Hyp i‘la‘FlQMW@@WN?%M%‘%“P@?W%'@WMW‘ SHIETES @hin dry THF

(16 ﬁhi) i3-28ded tHibogréfyorald @%ﬁ&)&lﬂheﬁd&eﬁ. Jrhé Aikterd i codBd t8min
= 7.2 Hz, 1H), 7.50 (d, J = 7.2 Hz, 1H), 7.67 (d, J = 7.2 Hz, 1H), 7,87

an '%s laalh7 élmiumﬁﬂ"%o@mﬁylam ng G43 ramzﬁaftsﬂed QLB 25 Beg 4§, The

readfiéis QirredVarrBdrsammigutds. 22NhHae (loclphexrted k8- de fordaction.
trifluoromethane suIfonylam|n§\lf_[[er;[:1%t2a 1H- indol1-2-v11-

ThegesyYlingsmishiaigexeactad AGiuflBsidwe is purified by flash silica gel

coluiAri4sripiatsgerplon ey fame Bop e mobk HicndadpRivl-ar aifo i t-
), N-(3- dlmeth Iamlnopro 1)-N'-ethylcarbodiimide hﬁ/drochlorlde

QRIC-A5H BisRItdmEtdhe (4 mL) is

aded 10 trlfluoromethanesulfonamlde (52 mg) at OC. The reaction
mixture is allowed t to room temperature and stirred overnigh
Stert e TeadhRLOT R oLt B MG I A Pr RR oy RN AR 19 O)
5- brEtﬁAQ&WﬂbNﬁNl@QomﬁeiN Héﬁlze'ﬁé%@fGﬁath%hﬁoB@BW esead, Mggeh dioxane®
aver M 504 and co c n vacuo to afford
(27. 9 o rq,)&&&élgg/ 231 mg) at room temperature under nitrogen. The
readfkﬂumscrmatbanﬁmcmymm@%@xgﬂﬁW) mendabﬂowlmﬁmmekﬁ@fmm

vac mid as a 206 @%IL%@ 58 m| ﬁol\étgs 576 M+H?1‘ The filtrate
is Cdﬁteﬂﬂhté(ﬂl/é&ualdhd? plikifiesd WXJQSH%ﬂmaIﬁH cbl@%@ﬂhfﬁﬂmzi@&{{fﬂlutmg with

50 %ﬁﬁ%ﬂ%&%’% %J;)I-Eljggg rgu]?gl ICfg 54 nM ﬁgample_lZd igZ i; %\l lohexvl-

benieinezolfondnridsstasulie (516 mg). LCMS: 1R 4.46 minutes, MS: 407 (M+H).

s n‘--- 4 . —1a%rl ..1.. Vi

Step 4. Oxalyl chloride (0.16 mL) is slowly added solution of 2-chloro-5-(4-fluoro-1H-

indol-2-yl)-N-cyclohexyl-benzenesulfonamid496 mg) in dichloromethane (12 mL) at room

temperature. After stirring for 3 hr, MeOH (4 mk)added and stirred for 15 minutes. The
mixture is concentrated. The residue is purifigdlash silica gel column chromatography
eluting with 5% to 50% EtOAc in heptane to affoddfluoro-2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-oxo-agetacid methyl esteas a solid (470 mg).

Step 5. Triethylsilane (0.3 mL) is slowly addedateolution of [4-fluoro-2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-oxo-agdetacid methyl ester (570 mg) in
trifluoacetic acid (5 mL) at room temperature. ekfstirring for overnight, the volatile is
removedn vacuo. The residue is dissolved in EtOAc and washetd WM NaHCQ. The

organic layer is separated, dried over Mg&@d concentrated. The residue is purified by
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-55- dimethylamino pyridine (55 mgq) in dichloromethane (4 5 mL) is added
1H-tetrazol-5-ylamine (48 mg) at OC. ke reaction mixture is allowed to
warm up to room temperature and stirred for 2 days. The resulting solution
is concentrated in vacuo. The residue is dissolved in EtOAc and washed
with 1N HC1. The organic layer is separated, dried over MgSO4 and

concentrated 5in vacuo. The crude is triturated with dichloromethane and
flash; pdlied @sl6RIHImL ChIEMAREERRNY eluting wilPb to 50% EtOAcC in heptane to afford

[4- ﬂewedpbﬁmylﬁuﬁ%n@)dvat&w@rémﬁm BhehldyNntdiorelazatetid Gbidafdthyl ester
amide as a solid (50 m%)@YICMS RT = 2.26 minutes, MS: 514 (M+H);

as aMNINRMUDERNDMES)) B 1R 3.1 BMHRUERS, WS1 47 B @61, 3.1 (m,
1H), 4.1 (s, 2H), 7.11 (m, 1H), 7.23 (m, 1H), 7.48 (m, 1H), 7.7 (m, 1H)
7.84 (m, 1H), 8.06 (m, 2H), 834£s 1H), 11.69 (brs, 1H), 12.46 (brs I—?
Step §-| éba- 9(!6[418@1%2 (4-chloro-getohexylsulfamoyi-phenyl)-1H-indol-3-yl]-

acebﬂ@é@r@Yﬁ@hW%Ei\éﬁff{th% yethve et 7wgy%hm%@qmigmcrq/droxude
15 Step 1. 1-Bromo-4-ethyl-benzene (3 g) is dissolyed in 30 mL of DC

monghlydGER &t B8)in HiEiEEaTIRD @HM%%dﬁdﬂl L f@@&?‘ig'gﬁdegtOAC (15 mL)
is adlieEVARE BMEEBIGLEPILISA/A5REINRHIES aNdIFIR)SOlUH#OB Gasier R 8f separated,

for 4 hours, The reaction mixture is poured cautiously onto ice and

d”%%&&”@%ﬂﬂt&%ﬁ%‘@%ﬁ% QL e (G Qe O S RPN
ﬂuoﬁﬁmarmmi@uweé@@tm;bt&@ layiisisena atgy. Im/@tm%@mhmes MS: 465

shed with additional DCM. The organic layers are combined, drie

M+ngml\4mé,agp Midze RVSQIRA Q%HaA (M, 5H), 1.49-1.61 (m, 5H) 3.07 (m, 1H)
3. 815(§r<2m5) 8-stmibengenasiifanykohiprde )1 ghamanail whighis, Lmﬂ 8.23 (m,

without further purification in step 2. Step 2. Cyclohexylamine (O. )an
1H)d%%cﬁﬁdﬁ§$et%%rﬁﬁe & 6 are dissolved in 20 mL of 25 DCM and the

solution is cooled to OC. To this is added 5-bromo-2-ethyl-benzenesulfonyl
Ex Mide (1.7 g in 20 mL of DCM) in portions over 5 minutes. The mixture
Is stirred at 0C for 30 ml?utes and at room temeraturel- for 1 houtr The

10% agueous HCl and DCM. The Iayers are separated and the aqueous
layer is washed with ggditional DCM. The combined DCM layers are dried

-56- (Mg filteredland evaporated. The resulting solid is recrystallized
frordiDC ord
Pdre 1-2-ethyl-benzenesulfonamide (1.36 g). LCMS: RT =
9%/m\ - 3 +H). 5Step 3.
5-Bromo-N- cyclblh y1/2-ethyl-benzenesulfonamide (1.3 g),

1-Boc-indole-2-boronic acid (1.48 g), and cesium fluoride (0.86 g) are

prixed i 1&%@%&!@ d4% Dsﬁ’tﬁﬁﬂ“ﬂd%dﬁl%@ﬁﬁ@%%ﬂdole (5 g) and 4-

nltro en and PdC12( d .31 g) is added. The mixture is heated
(dimethylamino) pyrldlne ( 46 g) in dichlorometlea190 mL). The reaction is stirred at

room temperature for 4 hr. The reaction mixtureashed with 1IN HCI (100 mL) and 1N
NHCGO; (100 mL). The organic layer is separated, driegl d1gSQ and concentrated to
afford 4-methyl-indole-1-carboxylic actért-butyl esteras an oil (8.75 g).

Step 2. To a solution of 4-methyl-indole-1-carblaxgcid tert-butyl ester (3 g) in dry THF
(16 mL) is added triisopropyl borate (4.45 mL) undigrogen. The mixture is cooled t8®
in an ice bath. Lithium diisopropylamine (11.6 n2L)M) is added over an hour & The
reaction is stirred at°C for 30 minutes. 2N HCI (10 mL) is added to quetiwe reaction.
The resulting mixture is extracted with EtOAc. Tresidue is recrystalized in GEN/H,O to
afford 1-tert-butoxycarbonyl)-4-methyl-1H-indol-2-ylboronic acas a solid (1.53 g).
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to 80C for 2.5 hours. The reaction mixture is poured into H20. EtOAc is
added and the layers are separated. The EtOAc layer is concentrated.
Heptane is added to afford a 10precipitate which is removed by filteration.
The EtOAc filtrate is passed through a plug of silica, evaporated onto silica
and purified on an 80 g silica gel column using an ISCO Companion
purification system (EtOAC/heptane gradient) to afford 2-(3-
Cyclohexylsulfamoy1-4-ethyl-pheny1)-indole- 1-carboxylic acid tert-butyl

te I H
St %ﬁ?&*ﬁiﬁ%ﬁfﬂi@?@#ﬁﬁg ol 2 9188rnic ad41 ).

S-brfRGsarghidies 1°¥@"§}7‘?§¥|’&ﬁ@él%ﬁﬁti RAMUAPERNS 5 (ffcreadn dioxane®

(27.5°R1D, te0Peiakliaed IPAasBMqred uileat rsbisa RiRseiife IRRIERTFRHS en. The
5 artltloned bet\}%en EtOAc and 10% aqueous NaHCQO3 and the layers

reacé't%ns'éﬂ?ﬁ’ﬁ{@a g %ﬁ@ﬁﬁgéﬂ%@ﬂgatwi—m&ﬂ@ﬁgm Myyfisreoncentratech
vacudarie pesi NS idshiatrl irrddrpanthfie dayresnssilié®dcolumn. The filtrate

(Mg504), filtered, evaporated onto silica and purified on a 40 g silica gel

is coRRFAeMyRves RuHisd v Wlﬁé%ﬂ%ﬁqm&? REVAEBRAUting with

0% i Btiont foAdfaithbbeyeoieKifbr-etyididignsitdadslamoyl-phenyl)-4-methyl-
benzenesulfonamide (0.65 g) LCMS: RT = 3.07 minutes, MS: 383 (M+H).

indojerd carboNYHS agidrkaub/ LesieBS A PHIGHBA3 I Penzenesulfonamide
(O 64 g) is suspended in 30 mL of diethyl ether. Oxalyl chloride (0.32 g) is
dded dropwise at room temperature and the mixture is stirred for 6

Steméury'm&ﬁﬁﬂ%@qﬂ& b R AOHRASQ BN OE T ECRIP O Fhinutes,

cyclaﬁdﬁﬂgmmm@myeﬂmadmrﬁdu@d@mwgcﬂl@raw@r@@t@ﬂe&iﬁs mg) in
urified on an 80 k—élca gel column using an ISCO Companion

dich %ﬁiﬁ@?@ﬁt@ OMH@&%@(:‘B %ﬁ%a.ctlﬁgpan temperature overnight. The

mlxt@ﬂe(r;%(lt}&i@bﬂg%ﬁgdf@mgl gmhﬂsmw)eummsam?gmmnwagwbu N
methyl ester LCMS: RT = 2.75 minutes, M 57-
NaRetar (& %é?&&%&ﬁfe‘a ﬁ?EBfﬁ{E%éﬁ@H YRl GOrstgtRd to afford 2-

chlopadedidimasd At irguh 26y perafisierand ithe sadgitfvimatidad 0sdfd (652 mg).
urs. The reaction mixture is.concentrated under reduced pressure. To
LCM# it s WSS % a%l&\ﬂtj'r' ted NaHCO3 and the layers are

separated. The EtOAc Iayer Is evaporated onto silica gel and purified on a
step G SRR A IS5 SRR SR PN D metny -1+
|ndd&(ﬁ)wQ@cMnymnyéﬂ@ﬂhyhahﬂdylmﬁﬂ})mgdiﬁﬁ}drbmeﬂﬁiar&t(% mL) at room
e SR S A S, RPN oS BR s
Thehdxt(relis cohddnt3itd 1. SAelréSidue ﬁ-t)zuiifiylf[asld silitd g#, cAt)nih 22
chro%atogz 8h7y3eﬁu‘t|ng w3fh86 5’S t02 E%b/g E?O(/gb‘?n tzZar%'t_lozafford [2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-4-methyl-1H-indol-3-yjx0-acetic acid methyl estas a
yellow solid (588 mg). LCMS: R= 2.8 minutes, MS: 489 (M+H).

Step 6. Triethylsilane (0.38 mL) is slowly addedatsolution of [2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-4-methyl-1H-indol-3-yjxo-acetic acid methyl ester (588 mg)
in trifluoacetic acid (2 mL) at room temperatukifter stirring for overnight, the volatile is
removedn vacuo. The residue is dissolved in EtOAc and washetl Wi NaHCQ. The
organic layer is separated, dried over Mg&@d concentrated. The residue is purified by
flash silica gel column chromatography eluting Wit to 40% EtOAc in heptane to afford
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101H), 7.16-7.28 (m, 2H), 7.41 (d, J = 8.1 Hz, 1H), 7.51 (d, J = 8.1 Hz,
1H), 7.69 (d, J = 7.7 Hz, 1H), 7.83 (dd¢d.= 7.9, 1.8 Hz, 1H), 8.28 (d, J =
1.9 Hz, 1H), 8.32 (s, 1H). Step 7.
[2-(3-Cyclohexylsulfamoy1-4-ethyl-phenyl)-1H-indo1-3-yl] -acetic acid
methyl ester (0.33 g) is dissolved in 6 mL of 3:3:1 MeOH:THF:H20. LiOH
monohydrate (2 equw) IS 15added and the solutlon IS heatled to 80 C

2' O\ 5 e \.>|‘.

ig methyl ester

as al9HRBIGAS) reaslesiang @Eﬂﬂﬁgtégrmsew@@mm e EW0AC layer is

washed with addltlonal 10% aq. HC1, water, and brine. he organic layer
is dried (Mg504), filtered and evaporated and the residue is recrystallized

Steﬁr?mWBﬁﬁ@ﬁ‘%ﬁ?ﬁ@P%I@%@” cyclohesglfamoyl-phenyl)-4-methyl-1H-indol-3-
cyclohexylsulfamoy1-4- ethé phenyhj 1H-indol-3- 11 acetic acid as a solid
g

VIl-2GRis el DoY) SHREA3D MR AMEHGHAL 1. (i) '2ARARe [y Nydroxide

modwhgzarai@%ea@)s 0k B O e T 60 1#ERE215 mL) is
5H), 3.05 (m, 1H), 3.08 7.4 Hz, 2H), 3.75 (s, 2H), 7.07 (t, J =

ad0ShaRS RSP S R T IR HE ULY TR ST/ ee(s separated, driec

over’ M§<d) drici €8nid@nihiled B /aftbrd T2/(2-EfotdiB-8ytfolferitdmd i 4fhEnyl)-4-
1H), 12.37 (s, 1H). IC50 = 0.5 nM 25 Exam
M@Qﬁm@d&&%@%ﬁélﬂf%wwgdﬁpm@mbw§f1ﬁ§tpr(?pﬁ91mmm8

461@@%@#)%@@(@0@%@'@“@9 1.02-1. 28 m, 5H), 1.46-1.64 (m, 5H), 3.07
( éhitert butoxycarbonyl)-indol1-2- boronlc acid (5 ) 5-bromo-2-
m,

bré- 88 deidRexs é&@i‘é)slﬁf QelhideS (5 %) Hr 95 (8.4 §)nl Hz, 1H), 7.26 (d, J
= 8. ﬂ'PPiaflfH)"%Odégl% Mi)1§: @B‘ﬁ]di@e% Fiq%)?@lm%% (149 m@m@nmt) 12.54 (brs,
temperature under nitrogen. The reaction is heated to 80C and stirred for
1H)18Gseard: TAMreaction mixture is concentrated in vacuo. The Sresidue is
dissolved in EtOAc and filter through a short silica column. The filtrate is

Exa @@@trated in vacuo and purified by flash silica gel column
C romatorapl)hy eluting Wlth 5% to 30% EtOAc in heptane to afford _

tert-butyl ester as a SO|Id (6 2 g) LCMS RT = 5 03 minutes, MS 511
(M+Na). 10 OH

Cl

Step 1. Ditert-butyl dicarbonate (7.92 g) is added to a solutibr-chloroindole (5 g) and 4-
(dimethylamino) pyridine (0.4 g) in DCM (165 mLJhe reaction is stirred at room
temperature for 18 hr. The reaction mixture ishveglswith 1N HCI| (100 mL) and 1N NHGO
(100 mL). The organic layer is separated, drieer &gSQ and concentrated to afford 7-

chloro-indole-1-carboxylic acitert-butyl esteras an oil (8.22 g).

Step 2. To a solution of 7-chloro-indole-1-carblaxgcid tert-butyl ester (3 g) in dry THF
(15 mL) is added triisopropyl borate (4.11 mL) undigrogen. The mixture is cooled t6®
in an ice bath. Lithium diisopropylamine (8.94 n2M) is added over an hour & The
reaction is stirred at°C for 30 minutes. 2N HCI (10 mL) is added to quetite reaction.
The resulting mixture is extracted with EtOAc. Tresidue is purified by flash silica gel
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Step 2. Trifluoacetic acid (10 mL) is added to a solution of 2-(4-chloro-3-
cyclohexylsulfamoyl-pheny1)-indole- Egarboxylic acid tert-butyl ester (6.2
mgq) in dichloromethane (20 mL) The reaction mixture is stirred at room
temperature overnight. The mixture is concentrated in vacuo. The residue
is dissolved in EtOAc and washed with 1N 15 NaHCOS3. The organic layer
is separated, dried over Mg504 and concentrated to afford 2-

COlURRLFBIRTRHEASFRRYY B HRIi MG LSRRIV R EIMRSIAN B waTTPEg et t-

butd®yzthopiaR A-cRrb e nIpTise- 21y iSordinl dSasiaAysatle e @Bagjolutlon of
2-chloro-N-cyclohexyl1-5- (1H-indo1-2-y1)-benzenesulfonamide (4.8 mg)

in dichloromethane (120 mL) at room 20temperature. After stirring for 3 hr,

Ste[i\@oHd@s@lhir&ﬁﬁdﬂt%ﬁ&w@@ﬁ@ﬁﬂﬁmmé TSGRl ronic aci@60
concentrated. The residue is purified by flash silica gel column

M) cRrBHRASatapMe SRy ARRE3Y-ReBEeH Ettle pramachaitbcsF (632 mg) in

dioxdrédeh | ro-grcy eohexylsdtiamedpiepsl)153-ig ?’b@rﬂbﬁﬂeﬁﬁfé@t@@@under
methyl ester as a solid (2. 5& ). 25Step 4. Triethylsilane (1 7_.mL) is slqowl

nrtro%bdﬁgearggﬁﬂmlgfrlga(t@ ﬁmg stirred for overnight. The reaction” mixtigre
conG‘é’ﬁtf&l@lﬁM'%ﬁ‘@éﬂ%@h@%lbd@i@v@&lh%ﬁ@%ﬁﬁ!@mﬁjﬁ% &6t silica

in trifluoacetic acid (25 mL) at room temperature After stirring for

CO'”&?%m 41t iHatGofa fienseRIASEEMRO A1 PYHESd Sy dash silicadeh Grlumn

chrdntRAsypashyasesgVilin LD WA GO, Fte aeRiedayeEibREFAEAIBEL-2-(4-chloro-3-

drled over Mg504 and concentrated The reS|due is purified by 30 flash
| Isylfamoyl-phenyl L carkoxvlie ddestbuivt esterds g.sqlid (630 mg).

heptane to afford

J2-(4-chloro-3-cyclohexylsulfamo 1H li- acetlc
Stef R SU AL S 5 AR GAADD Bl RHIONRS IO
cycIWé*ﬂsuﬁ@mSSﬁ@ﬁeﬁ%H}ﬁﬁd@léﬂ%@&ﬂ@&W@ed@F gyl lé@éﬂ@SBtD @Ag) in

Iutlon ofé & -chlorq-3-

dich{orBHIALE 4 rTdyl- phBRY ERTHOM P IYS EL AL QOB ARLTRATELULE @vaynight. The
mlxtim@) ﬂledndemr@hee(@ x@&an)ﬁreJrésgdma&Miewn@@yrﬁl@t(?/(é%tgwmﬂeu N

DCM (17 mL) The reaction is stirred at room tem e for 2 s.,The
NaHGE R RS RSB RRA IO TG PHE A GRG0, The
crucmhs) ﬂihﬁf@@w¢|éasresn&aemre®a¢tn¢hrtﬂ¢twdm>5@mang GORCe0URte A 0% EtOAC
in h%pﬁng%l%ffgr :chlorg o]10! ol (alohexyl-enz,
as atgemb(@garn@)ylmethyl mdole 1- carboxyllc acrd tert butyI ester (1 03 0).

Step 6. To a solution of
214-chloro-3-(N-tert-butyloxycarbony1)-cyclohexylsulfamoyl- 10

Stepbergisiyhutiiebrnyimptsgiindglad decarokyihasic tentdroty-gaietioro-1H-

indqeZ T R eV P S PR i e P 8l ad L) at room

tempedcidrat 0Gteletindagtion 18ixi el eOa ¢@ edsdaddzaana stircsdhfor 15 minutes. The
temperature for 3 .hr. The re enched by addi
mi R A RR B0 THE) P RIGHR R Pl L SR A H EAW (oo ematography
el ut’ﬁbemttg&ﬁtcttaytép/isﬁnr@shem Weptaﬁwameaf(ﬂ)ﬂdmﬂmriﬁ)tilr(asclste:warated
ted. The r|d : 7 7 flsh SI“F§ (239 mg).

Ifonamide

afford
4- ca bo xylsulf
Stel b R IR o S At S R 4 Eoro-a-
cyclmﬂréiwmllth(nﬁgalmgeriwms iRdOE 23] roxaHase ] 6YEHiM-elsie2(@38emg) in
tl’lf|UZ) T” tléoa%(f C'd ma}dded t%tur;}e?reai pgr fé Jfé‘r%*\‘/'SFR N tert %Iatrle is
u yoxycar nye cy exy su én ﬁ '(1 methoxyc Ony
remgheadadolaclio céfrbexytmx:medstetremmesmeE(CD@E: 10l hvakoleld oih BlalGE). The
org 4i(r:r] Thl% rse CIr |>8Hree I8\/Set'rrr ﬁfpo 86?1éenlpaetraéurehgrre$ Hesls purified by
€ nmxture’is entrate in vacu eresi
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25 dissolved in EtOAc and washed with 1IN NaHCO3. The organic layer is
separated, dried over Mg504 and conggntrated. The residue is purified by
flash silica gel column chromatography eluting with 10% to 50% EtOAc in
heptane to afford
2-12-(4-chloro-3-cyclohexylsulfamoylphenvl)-1H-indol-3-v11-propionic

acid methyl ester as a white solid (94 mg). LCMS: RT = 3.2 minutes, MS:
flashﬁaglemgef/ cgbl@féﬁrgmﬁ@g)gme&fnng w6 to 50% EtOAc in heptane to afford

[7- cRI%?OC‘HH1@Fﬂo?o¢$¢i‘9‘@%é%%@5ﬁ9¥dﬂhﬁiﬁ@d¢#1ﬁd’&133vﬂHc@fi@p&émcmethvl ester
acid methyl esteré{w rg%ln MeQH/H20 é\gl :1, 2 mL) Is added lithium

as a3RHaXeR MBhok 4.3 )RR AP miMd)is stirred at 80C for
2 hr. EtOAc (10 mL) is -60- added and the solution is washed with 1IN

HC1 (5 mL) The organic layer is separated, dried over MgSO4 a
SteR dnckRfasol el i -chloro-2-(4-chloro- Alohexylsulfamoyl- phenyl) -1H-indol-3-

yl]-abdd &bl enetRyr xsrfiqudsuligmovieehaoni-1 Hinded i3 aﬂdzi@mnﬁumaﬁwroxude
as a solid ¥90 m%g LCMS: RT = 2.88 minutes, MS; 461 (M+H); 111 N
)

monaBrime d ﬁ%@%‘%‘?’(rﬁ"éﬁ)’%%@iﬂtﬁ%f%#ﬁ §r135(¥9'°1q—()10 mL) is

addédPridhelsblutidiR S whshed tith U\, HEI4H tmit FrebePddAicdL iYef &Bséhatated, dried
=8.1 Hz, 1H), 7.67 gm ZHI), 7.84éd J=8.1 HZ 1H) 8.37 (s, 1H} IC50 =
ovegl\éqﬁ\@m rated to afford [7-chloro-2-(4-chioroy@lohexylsulfamoyl-

pheﬁvMith@d@ﬁS(@ﬂCQL@ﬁtFﬁt@ﬂ&"@gmﬂr\%ﬂf@ym@m}% 2 - vils: 481
-acetic acid 10 Cl Step 1. Sodium sulfite (1.7 gg and sodium pho
dte

(M+HibaSidNY Ba(8H A ARJISOR 2O 'é!ard%%a%o(@bg'dhtﬁ 4P (m, 1H)
3. 84~°(H)‘?53@PF)°'? 2 BromeZ-eilgrarenaenestiigay) ﬁderﬁhe (49) saddess (m, 2H),

and the reaction mixture is heated to 60C overnight. The reaction mixture
8.404Risoibd)add P- Pt ittt rt-3-éliobenzene (1.4 g) is added dropwise
as a solution 15 in 20 mL of acetone. The mixture is heated to 60C for 2
Exa @@@nd cooled to room temperature. The reaction mixture is partitioned
etween EtOAc and Water and the Iay(Iers alre searated The aqueous

beng@féﬁg&;ﬁ@ﬂ@m@@er and br|ne The organic Iayer IS drled (M9504) flltered

and evaporated. The crude material is recrystallized from EtOAc/heptane
to afford 4-bromo- 1-chloro-2-(3- 20
chloro-phenylmethanestilféhy1)-benzene (1.47 g). LCMS: RT = 2.8
minujes, MS 379 (NHWaj~111 NMR (300 MHz, CDC13) 8 4.37 (s, 2H),
8 (m 6H), 7.73 (d, J =2 Hz, 1H). Step 2. To a

chloro-phenylmethanesulfonyl)-benzene (1 g), 25
indol1-2-ylboronic acid (1 g), and cesium fluoride
(0.6 g) in 22 mL of 1071 dioxane:water is added PdC12(dpp02 (0.216 g) at
room temperature under nitrogen. The reaction is heated to 80C

SteRdert@if SRRGIOSRIAE AL RREASAARKIHE 1 BBLireH R WS BFigHA O G-bromo-
2- ctﬁdﬁ@ﬂ@ﬂﬂ?&&@%nﬂéﬂ@ﬂﬂﬂiﬂam (® @ayanralsBagdMaRiRERESD (220 mL,
10: 1"’)“?33%ded deQ(prpf)z (1.57 g) at room temperature under nitrogen. rélaetion is
heated to 8% and stirred for 6 hours. The reaction mixturedscentrateéh vacuo. The
residue is dissolved in EtOAc and filter througshart silica column. The filtrate is
concentratedn vacuo and purified by flash silica gel column chromatggny eluting with

10% to 50% EtOAc in heptane to afford 2-(4-chloroy@lohexylsulfamoyl-phenyl)-indole-1-

carboxylic acidert-butyl esteras a solid (8.2 g).




10

15

20

25

30

-61- precipitate that is filtered. The filtrate is passed through a plug of
silica and then evaporated onto silica_ggl. The crude material is purified by
flash silica gel chromatography (EtOAc/heptane) to afford
214-chloro-3-(3-chloro-phenylmethanesulfonyl)-phenyfl-indole-1-
carboxylic acid tert-butyl ester (0.84 g). LCMS: RT = 3.42 minutes, MS:
516 %M+Na) S Step 3. Trifluoroacetic acid (10 mL) is added to

Step24- H%ﬂ@@%ﬁ%ﬁﬁi%@ﬁeﬂ}ﬁwétﬁﬁﬁégdﬁéﬁlﬁﬂﬂ?&gﬁkﬁﬁﬂ%@ 3-

cycIér@&@w%ﬂﬁ}ﬂﬁﬁ@r@!}t}’ﬁééféfl@gl%ghﬂlldd&@ttﬁw"é@t%‘?'{‘_i@@)'ffn
mixed for 35 minutes at room temperature. The mixture is concentrated in

dichlRfarpethae eddiatldné JdisSuh Rl BI0AK REBLFESHRY AR ITPREAHESPr 2 hr. The

mixtUhe iareanie AR el iadibe driMdaelblulisredseuarPiatefOXE AR GRgflet Wi
and purified by flash silica gel chromatography (EtOAc/heptane) to afford

Na%%ﬁ%%?@%Iaw&rpﬁe?@mw&?%&gtﬂﬁ)ﬁyﬁ et raneaiiehagiord 2-

chlo®-5-CMBindd12 3 Mg oNSiv-be Abrda) i igitldad 8 3clidsERn sg?n pEMS: R
214-chloro-3-(3-chloro- henylmethanesulfonyl) phenylk1H- 15ind

3. 17 Sn M5 naB8 B id)is added oxalyl chloride (0.22 g) dropwise at
room temperature. After 7 hours, additional oxalyl chloride (0.22 g) is
added and the mixture is stirred overnight. Methanol (2 ma% is added

SteRipppA ReIAm G0t 1B ohiFeiotiRAdnmhee!UHRE RlatibiPhfsik fandol-2-

yl)-Npeyerehisig iries @nsseraaiafivith GaAgidldnargauqleyeilis dﬂ@ébﬁdtemperature.
with aqueous NaHCO3 and brine. The opganlc layer is dried (Na2504)

Afteééﬂf{é"r‘é’ofoérjr@ KM kIger PRI g dder mhaBHar S DudfsBiyture is
condleshiga mﬁbqlﬁﬂﬂki?éqgfmhﬂe@m%%@@?bw@r@fomatography eluting with
o 214-chloro-3-(3-c }%rﬁ hen tha 1 d
109 ARG B b P Ed - a0
indolMN*WRdx3Saieticoaditiettetisiieastds. a%@udS(mdg}i drOpWIse toa solutlon
of f214-chloro-3-(3-chloro-

phenylmethanesulfonyl)-phenylk1H-indol-3-y1}-oxo-acetic acid methyl
Ste@alerrﬁhﬁwgbsimﬂ:@ (0!591‘ mtmgrgm@@@i@iéch&mnuaﬂﬁing [o(5 ttaore-te

reacti |s con rate der reduce essur he res ue|
CY I e B P N GRS e O A £ 0 i
triflu@aieaiatanidoie quaag&t@mdmp&edtbseftammflﬂ@ e ohevnigiogaplylatile is
tOAc/heptgF

rem?ﬂ"é WVBro- £ ‘Eﬁ%ﬁf‘(‘? FhditsNGAAN AR ANEMGRAEH N NaHCQ. The
organdﬂh@yibax&ﬁaramd rdaéd/b%ﬁem@dejoh&Wﬁathf =Th8Gevidutess purified by

sy G5 L AR T W ARG (o075 GG ColRRgATg to affore

[2- (st @ B8O Iovesipulfarhe daivhentyi3- teirioddtiirdestie divie thetegt esters a solid
(818and 0% aqueous HC1 is added to the residue. The aqueous layer is
etfcted twice with EtOAc. The combined organic layers are dried
(MgSO04), filtered, and

Step 5. To a solution of [2-(4-chloro-3-cyclohesgifamoyl-phenyl)-1H-indol-3-yl]-acetic
acid methyl ester (818 mg) in MeOH/B (1:1, 18 mL) is added lithium hydroxide
monohydrate (149 mg). The reaction mixture isetiat 86C for 18 hr. EtOAc (15 mL) is
added and the solution is washed with 1N HCI (1Q.mILhe organic layer is separated, dried

over MgSQ and concentrated to afford [2-(4-chloro-3-cycloyienlfamoyl-phenyl)-1H-

indol-3-yl]-acetic acidas a solid (740 mg).

Step 6. To a solution of [2-(4-chloro-3-cyclohesglfamoyl-phenyl)-1H-indol-3-yl]-acetic
acid (185 mg), N-(3-dimethylaminopropyl)-N’-ethylt@diimide hydrochloride (82 mg) and
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5 evaporated to afford f
2-1-4-chloro-3-(3-chloro-phenylmethanggulfony1)-phenyll-1H-indo1-3- vyl
I-acetic acid (210 mg). LCMS: RT = 2.43 minutes, MS: 474.1 (M+Na).
1HNMR (300 MHz, DMSO) 8 3.61(s, 2H), 4.97 (s, 2H), 7.08 (t, J = 7.2 Hz,
1H), 7.21 (m, 2H), 7.34-7.44 (m, 4H), 7.57 (d, J = 7.9 Hz, 1H), 7.95-8.05
~ (m, 2H), 8.37 (d, J = 2 Hz, 1H), 11.58 (s, 1H), 12.43 (s, 1H). IC50 = 106 .
dimgyignthapyiding (0mg) in dichloromethadenfL) is added methanesulfonamide (41

mg)[4t @orenE (@5bter rabemdme Hianrsy to DARRIngIeRYPErEtD A dritt Stirred
711 -acetic acid ClI 15 Step 1. To 5-bromo-2-chloro-phenylamine

overRjahbciBade4iNe B2/¢GH MGANcSNEamRCHRddIEsRuSE gissrived in EtOAC

and thasedidigiis10pled taRE ogehieIapeerRyinelranesy Ity MBIQrERd concentrated
(0.753316 added in portions as a solution in 5 mL of DCM. The mixture is

N Vg dd e GRAIR Ro TSR RShYWER Al s ieane RlgGAih A Sappero-N-

cyclshsrsad-iagefieshicad 30 \Repsrid D and tagiesidido 1D roglisspkestsu fonamide
EtOAc. The EtOAc is extracted with 10% aqueous HC1, 3aturated

as e Ol 2MPbrikeMReBr gatic TU)RISS Ve e ST MR (300 MHz,
DMS¥RCr atgch piq silispgel andipsiifiag By flash pilica saperomaipatamys, 2H), 7.10
EtOAc/heptane) to afford
(m, é»‘(‘i)*&&%&@vélﬂ&&ﬂﬁé@lﬁ@*(@%Iﬁ%-émiﬁjwﬁﬂaﬁ@ﬁlﬂﬁh%%&% (s, 1H),
11.63 @5 9)LEME RT 8. 7pniuigs. MS: 394 (M+Na). 25 Step 2. To a

solution of N-(5-bromo-2-chloro-pheny1)-C-(3-chloro-pheny1)-

methanesulfonamide.(0.6 g), 1-(tert-butoxycarbony1)-indo1-2-ylboronic
%wéﬁ@% g), and cesium fluoride (0.35 g) in 10:1 dioxane:water (11 mL) is
2-CRIASNEeibHERRGR 6 b2raanesiaro iR Rikasen e fim MptiHads Sigated

to 80C for 3 hours. After cooling, the reaction mixture iIs poured into water
benzepeswifor@@idfh Et0Ac. The organic layer is concentrated and heptane

is added to afford a precipitate that is filtered. The filtrate is passed

through a plug of silica an@evaporated onto silica gel. The crude material

is purified by flash silica g I§Qr9natography 5(EtOAc/heptane) to afford

214-chloro-3-(3-chloro- ] enylmethanesulfonylamino)-phenyll- indole-
' ster (0.73 g). LCMS: RT = 3.36 minutes, MS:
rifluoroacetic acid (10 mL) is added to

Step 1. To a solution of [2-(4-chloro-3-cyclohesgifamoyl-phenyl)-1H-indol-3-yl]-acetic
acid (200 mg), N-(3-dimethylaminopropyl)-N’-ethyttadiimide hydrochloride (90 mg) and
dimethylamino pyridine (55 mg) in dichloromethade5(mL) is added ethanesulfonamide (51
mg) at 0C. The reaction mixture is allowed to warm updom temperature and stirred
overnight. The resulting solution is concentratedacuo. The residue is dissolved in EtOAc
and washed with 1N HCI. The organic layer is safeal, dried over MgS{and concentrated
invacuo. The crude is triturated with dichloromethane &ltered to afford 2-chloro-N-

cyclohexyl-5-[3-(2-ethanesulfonylamino-2-oxo-eth¥Bl-indol-2-vl]-benzenesulfonamides

a solid (174 mg). LCMS: R= 2.44 minutes, MS: 538 (M+H)H NMR (300 MHz, DMSO)
51.07-1.33 (m, 8H), 1.51-1.69 (m, 5H), 3.13 (m, 1BiB4 (m, 2H), 3.94 (s, 2H), 7.14 (t, J =
7.2 Hz, 1H), 7.26 (t, J = 7.2 Hz, 1H), 7.50 (d, 3.2 Hz, 1H), 7.67 (d, J = 7.2 Hz, 1H), 7.87
(d, J = 7.2 Hz, 1H), 8.00 (m, 1H), 8.34 (m, 1H),70L(s, 1H), 12.06 (s, 1H). ¥g= 2.7 nM
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10phenylmethanesulfonylamino)-phenyllindole- 1-carboxylic acid tert-butyl
ester (0.70 g) and the resulting solutiggyis stirred at room temperature for
1 hour. The mixture is concentrated in vacuo. The residue is dissolved in
EtOAc and washed with 10% NaHCO3. The organic layer is dried
(Mg504), evaporated onto silica gel, and purified by flash silica gel
chromatography (EtOAc/heptane) to afford

Examupie d&oro-5-(1H-indo1-2-v1)-phenyll-C-(3-chloro-phenvl)- 15

2-ChHIsibaneseitmamids () 26ukb-LGRioRhe ®dsurbnyigmilSethid)- 1 H-indol-2-yI]-
(M+Na). Step 4. To a suspension of

ben #-indo1-2-y1)-pheny1]-C-(3-chloro-pheny1)-
methanesulfonamide (0.51 g) in 30 mL of DCM is added oxalyl chloride
(0.23 g) dropwise at room @an’@erature After stirring for 2 hours, methanol
(2 mL) is added dropwise aii thg=20mixture is stirred for 10 minutes. The

reactior) mixtyre is then 1 aporpted onto silica gel and purified by flash

silica}_'gel C atograp tOAc/heptane) to afford 1-214-chloro-3-(3-
chlong-phe 71 sulfonylamino)-phenv11-1H-indo1-3-v11-oxo-acetic
& 0.45-61 LCMS: RT = 2.67 minutes, MS: 517 (M+Na).
Step 5. Triethylsiar )9 ) is added dropwise to a solution of

phenylmethanesulfonylamino)-pheny1]-1H-indo1-3-y1}-oxo-acetic acid

Step‘rTEth‘l;/d)exsmﬂ&ﬂ(ﬂ?cg)[m(ﬂ@cmbmﬁmﬁmmasqﬂamdyl gHnenyi)xlieinslskiB-gd]-acetic

coid AR R e R IR o8 mo) anc

dmenrhdﬁrrmubmgdlan&swﬁemﬁlmmmmwmmﬁmmdlmwﬂ EtOAc and
HCO3. Th d |I| el and
A ) R L U1 BLReRar i (EROACR NN (5 &g to warm up to

roorﬂlémbmm&e(fmcdlsnum@vﬁlm@lanﬁhelmmmmm)apbmm]:mmmmeuo The
-v11- cetl a}il este \§Y : = 2.86 minutes, MS: 503

resi Hﬁﬁ{glssg I eéteg%t cang was! o |tM§NﬁI[he organic layer Is separated, dried

overfMgéKDIar@ﬁdﬁeﬂﬂnm@mgdmmfﬂfmd&ﬁm%mmmvplwth—BHS (2-

trIqu|ndoI 3H1 -ac i H20 4

nioas a solid
(2oamgmgtmms emldnio!ﬁalrﬁlﬁevaSnﬁm‘ (Mwﬁhwwmasmuded:mb) 51.17-

1.27 G oREl A8 B BnELRe AR L A Ao AN, 1H). 750

(m, 18$jdue ST (ra, MmIUESS éxiraciedsidioe WitiELCAL4 Tine combined organic
layers are dried (Mg504), filtered, evaporated onto silica gel and purified
by flash silica gel chromatography (EtOAc/heptane) to afford f
Exaéypke-didoro-3-(3-chloro- 10
5. 2pe met nes1u fon Ila n hen 11 HHnd -3y ll-ace |c aC|d 86

|__ -
' v J \,

10&378(5 2H), 467(s 2H), 707(t I=72Hz, 1H) 719(t J=
73Hz 1H), 7.40-7.46 (m, 4H), 7.51 (s, 1H), 7.57 (m, 2H), 7.70 (d, J = 8.2
Hz, 1H), 7.83 (s, 1H), 971§L ), 11.44 (s, 1H), 12.44 (s, 1H). IC50 = 12

nM 15 PHARMACOLOGIC STING The inhibitory effects of the
comp%llmds according'telthe ntion are assessed in a human

Step 1. To a solution of [2-(4-chloro-3-cyclohesgifamoyl-phenyl)-1H-indol-3-yl]-acetic
acid (200 mg), N-(3-dimethylaminopropyl)-N’-ethylt@diimide hydrochloride (90 mg) and
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DP functional assay. A cAMP assay is employed using the human cell line
L5174T, which 20expresses the endaggnous DP receptor. The protocol is
similar to that described previously (Wright DH, Ford-Hutchinson AW,
Chadee K, Metters KM, The human prostanoid DP receptor stimulates
mucin secretion in LS 174T cells, Br J Pharmacol. 131(8):1537-45
~(2000)). 25 Protocol for SPA cAMP Assay in Human L5174 T Cells .
dim@fRyéaraigo pyivne@mag dheipitareasiiate i ihegsehbitiaiazol-5-ylamine
(48 RPAUIECAYB BRAviHaH AciRERIRIRSEAX SV (DaRFShanbERstBre and stirred
RPA 55% 96-well cell plates (Wallac Cat# 1450-516) Wallac 1450 _
for exshiatBerRsK IEmARHBAT S FRECBREMRERHRr) TPRfeYEaR IS dissolved in ETOAC

and RRReRAPWitHPES HMIbasros Fhaenapie-B wigsad frltneEBWYSand concentrated
(Invitrogen Cat#l4040-133$ Distilled water Vortex 5 Magnetic stirrer and

. 0 1404 istills .
in vagioer g SHidEda iTivrEaratih. dichirometads flttisd Anqtiaide-[2-(4-chloro-3-
cycl6HERERIRIA G9PPhERTPRErAtiEa RE30fR- e PSHRMINSG-yI)-acetamidas a solid (50

mg). LCMS: R = 2.26 minutes, MS: 514 (M+HJH NMR (300 MHz, DMSO» 1.14-1.3
(m, 5H), 1.51-1.65 (m, 5H), 3.1 (m, 1H), 4.1 (s)2”11 (m, 1H), 7.23 (m, 1H), 7.48 (m,
1H), 7.7 (m, 1H), 7.84 (m, 1H), 8.06 (m, 2H), 8(341H), 11.69 (brs, 1H), 12.46 (brs, 1H).
ICs0= 15 NM

Example 13
[2-(3-cyclohexylsulfamoyl-4-ethyl-phenyl)-1H-ind8yl]-acetic acid

Step 1. 1-Bromo-4-ethyl-benzene (3 g) is dissoine8D mL of DCM and cooled to 0°C in an
ice bath. Chlorosulfonic acid (11.3 g) is addeajpavise over the course of 20 minutes and
the solution is stirred at 0°C for 4 hours. Thacte®n mixture is poured cautiously onto ice
and allowed to warm to room temperature. The meéxis transferred to a separatory funnel
and the layers separated. The aqueous layer Isedagth additional DCM. The organic

layers are combined, dried (Mg@(filtered, and evaporated to afford 5-bromo-2ykth

benzenesulfonyl chlorid@l.78 g) as an oil which is used without furtharification in step 2.

Step 2. Cyclohexylamine (0.9 g) and diisopropytetmine (1.5 g) are dissolved in 20 mL of
DCM and the solution is cooled to 0°C. To thisdsled 5-bromo-2-ethyl-benzenesulfonyl
chloride (1.7 g in 20 mL of DCM) in portions oventinutes. The mixture is stirred at 0°C
for 30 minutes and at room temperature for 1 hdure solvent is removed under reduced
pressure and to the residue is added 10% aqueousnd@®CM. The layers are separated

and the aqueous layer is washed with additional DQe combined DCM layers are dried
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10 Ix assay buffer Transfer the contents of the bottle to a 500 mL
graduated cylinder by repeated washigg.with distilled water. Adjust the
final volume to 500 mL with distilled water and mix thoroughly. Lysis
reagent 1 & 2 15Dissolve each of the lysis reagents 1 and 2 in 200 mL
assay buffer respectively. Leave at room temperature for 20 minutes to
dissolve. SPA anti-rabbit beads Add 30 mL of lysis buffer 2 to the bottle.

(Mognijiipraceand ByaRorBesl mifiRdsSobing SoYFERT yai s thirasp fdM/heptane to
affoRVESSrdrifoaRatyvishaaa gantyIBnzeildbe enalenisarg)coameely = 2.96
_ dissolved. 25Tracer (I1125-cAMP) Add 14 mL lysis buffer 2 to each vial
mingles 4ty WHiiihe contents are completely dissolved. Preparation of
immunoreagent 301) Add equal volumes of tracer, antiserum and SPA
anti-rabbit reagent to a bottle, ensuring that a sufficient volume of this .
SteRnixiA SO MeEPhraE R eKy desiod-ReRnssiestiiRie {56 QL& c2nfifle-2-boronic
acidtiegighhancbe Shhik 8N (P EBgF alseHNian 30ouldibeatiedal44 mL). The
prepared before each assay and not reused, Standard ) )
solution is degassed with nitrogen and R{{pipf), (0.31 g) is added. The mixture is heated
to 80°C for 2.5 hours. The reaction mixture isngolinto HO. EtOAc is added and the

layers are separated. The EtOAc layer is condetraHeptane is added to afford a

precipitate which is removed by filteration. Th&Rc filtrate is passed through a plug of
silica, evaporated onto silica and purified on Brg&ilica gel column using an ISCO
Companion purification system (EtOAC/heptane gnailieo afford_2-(3-
Cyclohexylsulfamoyl-4-ethyl-phenyl)-indole-1-carbyix acidtert-butyl este (1.19 g).
LCMS: Ry = 3.54 minutes, MS: 483 (M+H).

Step 4. 2-(3-Cyclohexylsulfamoyl-4-ethyl-phenyljiole-1-carboxylic acidert-butyl ester
(1.18 g) is treated with 10 mL of TFA for 30 minsitat room temperature. TFA is removed
under reduced pressure. The residue is partitibregdeen EtOAc and 10% aqueous
NaHCG; and the layers are separated. The organic layeashed with additional 10%
agueous NaHC¢)water, and brine. The organic layer is dried 8@y, filtered, evaporated
onto silica and purified on a 40 g silica gel cotuaosing an ISCO Companion purification
system (EtOAC/heptane gradient) to afford N-cycloi@-ethyl-5-(1H-indol-2-yl)-
benzenesulfonamid®.65 g). LCMS: R= 3.07 minutes, MS: 383 (M+H).

Step 5. N-Cyclohexyl-2-ethyl-5-(1H-indol-2-yl)-beenesulfonamide (0.64 g) is suspended in
30 mL of diethyl ether. Oxalyl chloride (0.32 g)added dropwise at room temperature and
the mixture is stirred for 6 hours. Methanol (2 nd_added, the solution is stirred for 10
minutes, and the solvent is removed under reducesbpre. The crude material is purified on
an 80 g silica gel column using an ISCO Companianifipation system (EtOAc/heptane
gradient) to afford [2-(3-cyclohexylsulfamoyl-4-gtiphenyl)-1H-indol-3-ylJoxo-acetic acid
methyl este0.66 g). LCMS: R = 2.75 minutes, MS: 469 (M+H).

Step 6. [2-(3-Cyclohexylsulfamoyl-4-ethyl-phen{li-indol-3-ylJoxo-acetic acid methyl
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51)Add 1 mL lysis buffer 1 and gently mix until contents are completely

dissolved. 2) The final solution contairtg,CAMP at a concentration of 512

pmol/mL 3) Label 7 polypropylene or polystyrene tubes, 0.2 pmol, 0.4

pmol, 0.8 pmol, 1.6 pmol, 3.2 pmol, 6.4 pmol and 12.8 pmol. 4) Pipette

500 !IL of lysis buffer 1 into all the tubes. 105)Into the 12.8 pmol tube
ette 500 !IL of stock standard (512 pmol/mL) and mix thorou

esteh R TRSRAIS, BQRbIALBER thawsianaPEbahit 24 dropwise at

roorf@ ﬁiﬂﬁ?btu?&eﬁﬁéttﬂéssgﬁﬂmm% G HO FOHARRESI VK YaBEHMR TQMAaiRg
tubes. 6)50 !IL aliquots in duplicate from each serial dilution and the stock

CO”%%&W@&?&I WO ECHERE Breesitgrd [Q/H1S SFEMMped RGN alygigd NaHCO
and RROISIanrdard doparnnpund ditioncy V@fa?%?&l'ﬁn% giled dBMidnberified on a
on o

100 mL PBS to make a final concentrati 100 RM and sonicate at 30

40 IsHiFaEhaAlERN 251P8 B2 ISehhfaePaniesdrRaiony peb A FE\AcBoiane

gradieRB44! bRIMESO-t9-BialienbX yVIRiReEy Falinih ang Stameid A0Sy RRelste acid
each assa |t IS freshlguprepared Add 3 'IL of 10 mM sto§k solution to 20

methyl esip€dSh it thdisudhty 2a7m1 BEILRS MFnt28 Y HitbEYR4300 MHz,

CD@Q@PQWMR'WN@&”@M& 1uien | '§§W'®—2U&'Qﬁ(ﬁme*?@mz 3H), 1509
Beckmanz using Method |_cAMP DP 11 point

(m, 5H), 3.14 (q, J = 7.5 Hz, 2H), 3.22 (m, 1H),3(s, 3H), 3.84 (s, 2H), 4.55 (d, J = 7.9 Hz,

1H), 7.16-7.28 (m, 2H), 7.41 (d, J = 8.1 Hz, 1H}R17(d, J = 8.1 Hz, 1H), 7.69 (d, J = 7.7 Hz,

1H), 7.83 (dd, J = 7.9, 1.8 Hz, 1H), 8.28 (d, J&Hz, 1H), 8.32 (s, 1H).

Step 7. [2-(3-Cyclohexylsulfamoyl-4-ethyl-phentli-indol-3-yl]-acetic acid methyl ester
(0.33 g) is dissolved in 6 mL of 3:3:1 MeOH:THRM® LIOH monohydrate (2 equiv.) is
added and the solution is heated to 80 °C overnihe solvent is evaporated under reduced
pressure. EtOAc and 10% aq. HCI are added anidybes are separated. The EtOAc layer is
washed with additional 10% aqg. HCI, water, anddarifhe organic layer is dried (Mg90O
filtered and evaporated and the residue is redhygstd from DCM/heptane to afford [2-(3-
cyclohexylsulfamoyl-4-ethyl-phenyl)-1H-indol-3-yfeetic acidas a solid (193 mg). LCMS:
Rr = 2.6 minutes, MS: 441 (M+HjH NMR (300 MHz, DMSO-RQ) & 1.0-1.24 (m, 5H), 1.31

(t, J = 7.5 Hz, 3H), 1.45-1.62 (m, 5H), 3.05 (m,)18108 (q, J = 7.4 Hz, 2H), 3.75 (s, 2H),
7.07 (t, J = 7.8 Hz, 1H), 7.18 (t, J = 7.7 Hz, 1H¥2 (d, J = 8 Hz, 1H), 7.59 (m, 2H), 7.76 (d,
J=7.9Hz, 1H), 7.87 (d, J = 7.9 Hz, 1H), 8.181¢3), 11.46 (s, 1H), 12.37 (s, 1H). s4>= 0.5
nM

Example 14
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-ioH3-yl]-propionic acid




10

15

20

25

30

3456789101112 1
-58-

Step 1. To a solution of 1eft-butoxycarbonyl)-indol-2-ylboronic acid (5.5 g) semo-2-
chloro-N-cyclohexyl-benzenesulfonamide (5 g) an& Gs3 g) in dioxane-pO (143 mL,
10:1) is added Pdgfdppf), (1.16 g) at room temperature under nitrogen. relaetion is
heated to 80°C and stirred for 18 hours. The m@achixture is concentratad vacuo. The
residue is dissolved in EtOAc and filter througshart silica column. The filtrate is
concentratedhn vacuo and purified by flash silica gel column chromatggny eluting with 5%
to 30% EtOAc in heptane to afford 2-(4-chloro-34ohexylsulfamoyl-phenyl)-indole-1-
carboxylic acid tert-butyl estexs a solid (6.2 g). LCMS:{R=5.03 minutes, MS: 511
(M+Na).

Step 2. Trifluoacetic acid (10 mL) is added tawhkuson of 2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-indole-1-carboxylic ddert-butyl ester (6.2 mg) in
dichloromethane (20 mL). The reaction mixturetisesd at room temperature overnight. The
mixture is concentrateieh vacuo. The residue is dissolved in EtOAc and washet WM
NaHCQs. The organic layer is separated, dried over Mg&t@ concentrated to afford 2-
chloro-N-cyclohexyl-5-(1H-indol-2-yl)-benzenesulfaimideas a solid (5.3 g).

Step 3. Oxalyl chloride (1.59 mL) is slowly added solution of 2-chloro-N-cyclohexyl-5-
(1H-indol-2-yl)-benzenesulfonamide (4.8 mg) in darbmethane (120 mL) at room
temperature. After stirring for 3 hr, MeOH (10 mik)added and stirred for 15 minutes. The
mixture is concentrated. The residue is purifigdlash silica gel column chromatography

eluting with 5% to 50% EtOAc in heptane to affoBd(fi-chloro-3-cyclohexylsulfamoyl-

phenyl)-1H-indol-3-yl]-oxo-acetic acid methyl estss a solid (2.5 g).

Step 4. Triethylsilane (1.7 mL) is slowly addedateolution of [2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-oxo-adetacid methyl ester (2.5 g) in
trifluoacetic acid (25 mL) at room temperature.tekfstirring for overnight, the volatile is
removedn vacuo. The residue is dissolved in EtOAc and washetd WM NaHCQ. The
organic layer is separated, dried over Mg@@d concentrated. The residue is purified by
flash silica gel column chromatography eluting wif?o to 50% EtOAc in heptane to afford
[2-(4-chloro-3-cyclohexylsulfamoyl-phenyl)-1H-ind8tyl]-acetic acid methyl estexrs a solid
(1.84 g). LCMS: R =4.14 minutes, MS: 461 (M+H).
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Step 5. Ditert-butyl dicarbonate (807 mg) is added to a solutibf2-(4-chloro-3-
cyclohexylsulfamoyl-phenyl)-1H-indol-3-yl]-aceticia methyl ester (775 mg) triethylamine
(0.52 mL) and 4-(dimethylamino)pyridine (42 mg)D&M (17 mL). The reaction is stirred at
room temperature for 2 days. The reaction mixisirgashed with 1N HCI (10 mL) and 1N
NHCGO; (10 mL). The organic layer is separated, driegrdgSQ and concentrated to
afford 2-[4-chloro-3-(N-tert-butyloxycarbonyl)-cyathexylsulfamoyl-phenyl]-3-

methoxycarbonylmethyl-indole-1-carboxylic a¢ait-butyl ester(1.03 g).

Step 6. To a solution of 2-[4-chloro-3-(N-tert-yloixycarbonyl)-cyclohexylsulfamoyl-
phenyl]-3-methoxycarbonylmethyl-indole-1-carboxydicidtert-butyl ester (864 mg) in DMF
(13 mL) is added NaH (157 mg) in portion at 0°CheTesulting mixture is stirred at 0°C for
15 minutes and Mel (0.82 mL) is added at 0°C. fHaetion mixture is allowed to warm up

to room temperature and stirred for 3 hr. Thetieads quenched by adding saturated,8H
(10 mL). The mixture is extracted with EtOAc (2Q)m The organic layer is washed with
water (10 mL) 3 times, separated, dried over Mg&al concentrated. The residue is purified
by flash silica gel column chromatography elutingwL0% to 45% EtOAc in heptane to
afford 2-[4-chloro-3-(Ntert-butyloxycarbonyl)-cyclohexylsulfamoyl-phenyl]-3«1

methoxycarbonyl-ethyl)-indole-1-carboxylic acidttbutyl esteras a white solid (400 mg).
LCMS: Ry = 4.3 minutes, MS: 675 (M+H).

Step 7. Trifluoacetic acid (2 mL) is added to auoh of 2-[4-chloro-3-(N-tert-
butyloxycarbonyl)-cyclohexylsulfamoyl-phenyl]-3-(hethoxycarbonyl-ethyl)-indole-1-
carboxylic acidert-butyl ester (165 mg) in dichloromethane (4 mLheTeaction mixture is
stirred at room temperature for 4 hours. The mexts concentratech vacuo. The residue is
dissolved in EtOAc and washed with 1IN NaHCQ'he organic layer is separated, dried over
MgSO, and concentrated. The residue is purified by fiEbta gel column chromatography
eluting with 10% to 50% EtOAc in heptane to aff@R-(4-chloro-3-cyclohexylsulfamoyl-
phenyl)-1H-indol-3-yl]-propionic acid methyl estas a white solid (94 mg). LCMS:zR 3.2
minutes, MS: 475 (M+H).

Step 8. To a solution of 2-[2-(4-chloro-3-cyclolsxlfamoyl-phenyl)-1H-indol-3-yl]-
propionic acid methyl ester (94 mg) in MeOH@H(1:1, 2 mL) is added lithium hydroxide
monohydrate (17 mg). The reaction mixture iseatirat 80°C for 2 hr. EtOAc (10 mL) is
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added and the solution is washed with 1N HCI (5.mi)e organic layer is separated, dried
over MgSQ and concentrated to afford 2-[2-(4-chloro-3-cy@r¥isulfamoyl-phenyl)-1H-
indol-3-yl]-propionic acidas a solid (90 mg). LCMS:{R= 2.88 minutes, MS: 461 (M+HJH
NMR (300 MHz, DMSO) 1.15-1.37 (m, 5H), 1.51-1.71 (m, 8H), 3.13 (m, 14P6 (m,

1H), 7.02 (t, J = 7.2 Hz, 1H), 7.14 (t, J = 6.9 HiE), 7.38 (d, J = 8.1 Hz, 1H), 7.67 (m, 2H),
7.84 (d, J =8.1 Hz, 1H), 8.37 (s, 1H).5§& 5.3 nM

Example 15
{2-[4-Chloro-3-(3-chloro-phenylmethanesulfony!)-phd]-1H-indol-3-yl}-acetic acid

O
JC
OH
Osg _
$T RO
&
Cl

Step 1. Sodium sulfite (1.7 g) and sodium phospHtdtasic (0.98 g) are dissolved in 20 mL

of water and heated to D until all is in solution. 5-Bromo-2-chloro-bemasulfonyl

chloride (2 g) is added and the reaction mixturieeiated to 6UC overnight. The reaction
mixture is cooled and 1-bromomethyl-3-chlorobenz@né g) is added dropwise as a solution
in 20 mL of acetone. The mixture is heated t&6fdr 2 hours and cooled to room
temperature. The reaction mixture is partitionetieen EtOAc and water and the layers are
separated. The aqueous layer is washed with additEtOAc. The combined organic layers
are washed with water and brine. The organic leydried (MgSQ), filtered and evaporated.
The crude material is recrystallized from EtOAchaee to afford 4-bromo-1-chloro-2-(3-
chloro-phenylmethanesulfonyl)-benzede47 g). LCMS: R = 2.8 minutes, MS: 379
(M+Na), *H NMR (300 MHz, CDCJ) & 4.37 (s, 2H), 6.70 (brs, 1H), 7.15-7.35 (m, 6H).3

(d, J =2 Hz, 1H).

Step 2. To a solution of 4-bromo-1-chloro-2-(3-e¢blphenylmethanesulfonyl)-benzene (1 g),
1-(tert-butoxycarbonyl)-indol-2-ylboronic acid (1 g), aoédsium fluoride (0.6 g) in 22 mL of
10:1 dioxane:water is added Pe@ppf), (0.216 g) at room temperature under nitrogen. The
reaction is heated to 8D overnight. After cooling, the reaction mixtusepioured into water

and extracted with EtOAc. The organic layer isaaorirated and heptane is added to afford a
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precipitate that is filtered. The filtrate is padghrough a plug of silica and then evaporated
onto silica gel. The crude material is purifiedftash silica gel chromatography
(EtOAc/heptane) to afford 2-[4-chloro-3-(3-chlorbgmylmethanesulfonyl)-phenyl]-indole-1-
carboxylic acidert-butyl ester(0.84 g). LCMS: R = 3.42 minutes, MS: 516 (M+Na).

Step 3. Trifluoroacetic acid (10 mL) is added tptzxhloro-3-(3-chloro-
phenylmethanesulfonyl)-phenyl]-indole-1-carboxydiad tert-butyl ester (0.79 g) and the
resulting solution is mixed for 35 minutes at rotmmperature. The mixture is concentrated
in vacuo. The residue is dissolved in EtOAc and washed ¥ NaHCQ. The organic
layer is dried (MgS@), filtered, evaporated onto silica gel, and pedfby flash silica gel
chromatography (EtOAc/heptane) to afford 2-[4-cti8k(3-chloro-phenylmethanesulfonyl)-
phenyl]-1H-indole(0.49 g). LCMS: R= 3 minutes, MS: 416 (M+Na).

Step 4. To a suspension of 2-[4-chloro-3-(3-aphenylmethanesulfonyl)-phenyl]-1H-
indole (0.48 g) in 25 mL of ED is added oxalyl chloride (0.22 g) dropwise atnoo
temperature. After 7 hours, additional oxalyl c¢lde (0.22 g) is added and the mixture is
stirred overnight. Methanol (2 mL) is added drogsvand the mixture is stirred for 10
minutes. The reaction mixture is poured into wated extracted with EtOAc. The organic
layer is washed with aqueous NaH{£&Dd brine. The organic layer is dried (§8)),
filtered, and evaporated onto silica gel. The erathterial is purified by flash silica gel
chromatography (EtOAc/heptane) to afford {2-[4-cbl3-(3-chloro-
phenylmethanesulfonyl)-phenyl]-1H-indol-3-yl}-ox@etic acid methyl est€0.43 g).
LCMS: Ry =2.73 minutes, MS: 502 (M+Na).

Step 5. Triethylsilane (0.23 g) is added dropwisa solution of {2-[4-chloro-3-(3-chloro-
phenylmethanesulfonyl)-phenyl]-1H-indol-3-yl}-oxaetic acid methyl ester (0.5 g) in 10 mL
of trifluoroacetic acid. After stirring for 5 hasithe reaction mixture is concentrated under
reduced pressure. The residue is partitioned leet#OAc and sat. NaHGO The organic
layer is evaporated onto silica gel and purifiedlagh silica gel chromatography
(EtOAc/heptane) to afford {2-[4-chloro-3-(3-chloptrenylmethanesulfonyl)-phenyl]-1H-
indol-3-yl}-acetic acid methyl est€0.34 g). LCMS: R= 2.86 minutes, MS: 488 (M+Na).

Step 6. To a solution of {2-[4-Chloro-3-(3-chloptienylmethanesulfonyl)-phenyl]-1H-indol-
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3-yl}-acetic acid methyl ester (0.3 g) in 14 mL38:1 THF:MeOH:HO is added lithium
hydroxide (0.077 g). The solution is stirred at@@vernight. The solvent is removed under
reduced pressure and 10% aqueous HCI is added tesldue. The aqueous layer is
extracted twice with EtOAc. The combined orgaaigelrs are dried (MgS@ filtered, and
evaporated to afford {2-[4-chloro-3-(3-chloro-phéngthanesulfonyl)-phenyl]-1H-indol-3-
yl}-acetic acid(210 mg). LCMS: R= 2.43 minutes, MS: 474.1 (M+NaH NMR (300

MHz, DMSO)d 3.61(s, 2H), 4.97 (s, 2H), 7.08 (t, J = 7.2 H4),17.21 (m, 2H), 7.34-7.44
(m, 4H), 7.57 (d, J = 7.9 Hz, 1H), 7.95-8.05 (m)28137 (d, J = 2 Hz, 1H), 11.58 (s, 1H),
12.43 (s, 1H). 16, = 106 nM

Example 16
{2-[4-Chloro-3-(3-chloro-phenylmethanesulfonylamjaghenyl]-1H-indol-3-yl}-acetic acid

g%

Step 1. To 5-bromo-2-chloro-phenylamine hydroddesalt (0.81 g) in 20 mL of DCM is
added EIN (0.85 g) and the solution is cooled €0 3-Chlorophenylmethanesulfonyl

chloride (0.75 g) is added in portions as a sofuio5 mL of DCM. The mixture is allowed
to warm to room temperature and is stirred ovemidine solvent is removed under reduced
pressure and the residue is redissolved in EtOA® EtOAc is extracted with 10% aqueous
HCI, saturated N&O;, and brine. The organic layer is dried (Mg)@iltered, evaporated
onto silica gel and purified by flash silica gefamatography (EtOAc/heptane) to afford N-
(5-bromo-2-chloro-phenyl)-C-(3-chloro-phenyl)-metlegulfonamid€1.56 g). LCMS: R=
2.77 minutes, MS: 394 (M+Na).

Step 2. To a solution of N-(5-bromo-2-chloro-phgs@(3-chloro-phenyl)-
methanesulfonamide.(0.6 g), ter¢-butoxycarbonyl)-indol-2-ylboronic acid (0.6 ghd
cesium fluoride (0.35 g) in 10:1 dioxane:water (if) is added PdG{dppf), (0.125 g) under
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reference Fill the plate with 45 !IL of DMSO except column 7 is
filled with 28 !IL DMSO. Pipette colurngrl thoroughly, and transfer 12 RL
into column 7 parallel. Perform 1:10 serial dilution 5 from column 1 to
column 6 and from column 7 to column 11 by transfer 5 !IL to 45 !IL
DMSO to make following concentrations: First plate

nitrogen. The mixture is heated ta’8(for 3 hours. After cooling, the reaction mixtis
poured into water and extracted with EtOAc. Thgaoic layer is concentrated and heptane is
added to afford a precipitate that is filtered.eTittrate is passed through a plug of silica and
evaporated onto silica gel. The crude materiplisfied by flash silica gel chromatography
(EtOAc/heptane) to afford 2-[4-chloro-3-(3-chlorbgnylmethanesulfonylamino)-phenyl]-
indole-1-carboxylic acidert-butyl ester(0.73 g). LCMS: R= 3.36 minutes, MS: 531
(M+Na).

Step 3. Trifluoroacetic acid (10 mL) is added tptzxhloro-3-(3-chloro-
phenylmethanesulfonylamino)-phenyl]-indole-1-candaxacid tert-butyl ester (0.70 g) and
the resulting solution is stirred at room tempem@for 1 hour. The mixture is concentratad
vacuo. The residue is dissolved in EtOAc and washed 2% NaHCQ. The organic layer
is dried (MgSQ), evaporated onto silica gel, and purified byHlagica gel chromatography
(EtOAc/heptane) to afford N-[2-Chloro-5-(1H-indolyD-phenyl]-C-(3-chloro-phenyl)-
methanesulfonamid@®.56 g). LCMS: R=2.93 minutes, MS: 431 (M+Na).

Step 4. To a suspension of N-[2-chloro-5-(1H-irglyl)-phenyl]-C-(3-chloro-phenyl)-
methanesulfonamide (0.51 g) in 30 mL of DCM ided oxalyl chloride (0.23 g) dropwise
at room temperature. After stirring for 2 hourgthanol (2 mL) is added dropwise and the
mixture is stirred for 10 minutes. The reactioxtmie is then evaporated onto silica gel and
purified by flash silica gel chromatography (EtOBeptane) to afford {2-[4-chloro-3-(3-

chloro-phenylmethanesulfonylamino)-phenyl]-1H-in@el/I}-oxo-acetic acid methyl ester
(0.46 g). LCMS: R=2.67 minutes, MS: 517 (M+Na).

Step 5. Triethylsilane (0.19 g) is added dropwisa solution of {2-[4-chloro-3-(3-chloro-
phenylmethanesulfonylamino)-phenyl]-1H-indol-3-yiko-acetic acid methyl ester (0.42 )
in 10 mL of trifluoroacetic acid. The mixture isreed for 6 hours. Additional triethylsilane
(0.1 g) is added and the solution is stirred oygrhat room temperature. The mixture is then
concentrated under reduced pressure and the rasigasitioned between EtOAc and sat.
NaHCG;. The organic layer is evaporated onto silicaagel purified by flash silica gel
chromatography (EtOAc/heptane) to afford {2-[4-abl@-(3-chloro-phenylmethane-
sulfonylamino)-phenyl]-1H-indol-3-yl}-acetic acidethyl este0.3 g). LCMS: R=2.86
minutes, MS: 503 (M+Na).
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Final concentration Column 12 0 Column 11 0.03 I.LM Column 10 0.3 RM
Column 9 3 |iM Column 8 0.03 mM Cgjymn 7 0.3 mM Column 6 0.01 I.LM
Column 5 0.1 RM Column 4 1 p.M Column 3

Step 6. To a solution of {2-[4-chloro-3-(3-chloptrenylmethanesulfonylamino)-phenyl]-1H-
indol-3-yl}-acetic acid methyl ester (0.24 g) ir83 THF:MeOH:HO (14 mL) is added
lithium hydroxide (0.041 g). The solution is el at 86C overnight. An additional 2
equivalents of lithium hydroxide is added and heats continued for 6 hrs until the reaction
is complete. The solvent is removed under redpecesisure and 10% aqueous HCI is added
to the residue. The mixture is extracted twicehviitOAc. The combined organic layers are
dried (MgSQ), filtered, evaporated onto silica gel and pudfigy flash silica gel
chromatography (EtOAc/heptane) to afford {2-[4-cbl3-(3-chloro-
phenylmethanesulfonylamino)-phenyl]-1H-indol-3-wgetic acid186 mg). LCMS: R=

2.53 minutes, MS: 489 (M+Na)d NMR (300 MHz, DMSOY» 3.78 (s, 2H), 4.67 (s, 2H),
7.07 (t, J = 7.2 Hz, 1H), 7.19 (t, J = 7.3 Hz, TH}0-7.46 (m, 4H), 7.51 (s, 1H), 7.57 (m,
2H), 7.70 (d, J = 8.2 Hz, 1H), 7.83 (s, 1H), 9.851H), 11.44 (s, 1H), 12.44 (s, 1H). 1C50 =
12 nM

PHARMACOLOGICAL TESTING

The inhibitory effects of the compounds accordimghe invention are assessed in a human
DP functional assay. A cAMP assay is employedgigie human cell line LS174T, which
expresses the endogenous DP receptor. The prasosiatilar to that described previously
(Wright DH, Ford-Hutchinson AW, Chadee K, MetterKThe human prostanoid DP
receptor stimulates mucin secretion in LS174T ¢Blis) Pharmacol. 131(8):1537-45
(2000)).

Protocol for SPA cAMP Assay in Human LS174 T Cells

Materials
« PGD2 (Cayman Chemical Cat#12010)
* IBMX (Sigma Cat# 5879)
* CAMP SPA direct screening assay system (Amershata B A 559)
» 96-well cell plates (Wallac Cat# 1450-516)
* Wallac 1450 Microplate Trilux scintillation count@PerkinElmer)

* Plate sealers
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0.01 mM Column 2 0.1 mM Column 1 1 mM Fill a new 96-well plate with
247.5 'IL of compound dilution buffer ggansfer 2.5 RL of 5serially diluted
compounds from above plate to the new plate (1:100 dilution) as following:
First plate Second plate Final concentration Column 12 Column 1 0
Column 6 Column 2 0.1 nM Column 11 Column 3 0.3 nM

* Eppendorf tubes

* Dulbecco’s Phosphate-Buffered Saline (PBS) (Ingéro Cat#14040-133)
» Distilled water

* Vortex

* Magnetic stirrer and stirrer bars

Reagent Preparation:

All reagents should be allowed to equilibrate tormotemperature before reconstitution.

1X assay buffer

Transfer the contents of the bottle to a 500 mldgased cylinder by repeated washing with
distilled water. Adjust the final volume to 500 mlith distilled water and mix thoroughly.
Lysis reagent1 & 2

Dissolve each of the lysis reagents 1 and 2 infBD@&ssay buffer respectively. Leave at room

temperature for 20 minutes to dissolve.

SPA anti-rabbit beads
Add 30 mL of lysis buffer 2 to the bottle. Gentlyake the bottle for 5 minutes.

Antiserum
Add 15 mL of lysis buffer 2 to each vial, and ggntlix until the contents are completely

dissolved.

Tracer (F*>cAMP)

Add 14 mL lysis buffer 2 to each vial and gentlyrantil the contents are completely

dissolved.

Preparation of immunoreagent

1) Add equal volumes of tracer, antiserum and SPAraiibit reagent to a bottle,
ensuring that a sufficient volume of this mixtuseprepared for the desired number of
wells (150uL/well).

2) Mix thoroughly.
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Column 5 Column 4 1 nM Column 10 Column 5 3 nM Column 4 Column 6
0.01 p.M Column 9 Column 7 0.03 RMé.olumn 3 Column 8 0.1 0/1
Column 8 Column 9 0.3 I.LM -69-

3) This immunoreagent solution should be freshly pregpdefore each assay and not re-

used.

Standard

1) Add 1 mL lysis buffer 1 and gently mix until conterare completely dissolved.

2) The final solution contains cAMP at a concentratdd®12 pmol/mL.

3) Label 7 polypropylene or polystyrene tubes, 0.2 h@d pmol, 0.8 pmol, 1.6
pmol, 3.2 pmol, 6.4 pmol and 12.8 pmol.

4) Pipette 50QuL of lysis buffer 1 into all the tubes.

5) Into the 12.8 pmol tube pipette 500 of stock standard (512 pmol/mL) and mix
thoroughly. Transfer 50QL from 12.8 pmol tube to the 6.4 pmol tube and mix
thoroughly. Repeat this doubling dilution succeslsiwith the remaining tubes.

6) 50 uL aliquots in duplicate from each serial dilutiamdathe stock standard will

give rise to 8 standard levels of CAMP ranging fror2-25.6 pmol standard

Compound dilution buffer

Add 50pL of 1 mM IBMX into 100 mL PBS to make a final cardration of 10QuM and

sonicate at 30C for 20 minutes.

PGD2 preparation

Dissolve 1 mg PGD2 (FW, 352.5) in 24 DMSO to make 10 mM stock solution and store
at 20C. Before each assay, it is freshly prepared. Add 8f 10 mM stock solution to 20 mL
DMSO, mix it thoroughly, and transfer 10 mL to 4Q RBS.

Compound Dilution
Compound dilution is carried out in Biomex 2000 ¢Bman) using Method 1_cAMP DP 11
points.

5 L of each compound from the 10 mM stock compouradiggl is transferred to the wells of

a 96-well plate respectively as below.



Column 2 Column 10 1 I.LM Column 7 Column 11 3 JIM Column 1
Column 12 10 RM Cell Growth  1.p%174 T are always grown in MEM
(ATCC Cat# 30-2003), 10% PBS (ATCC Cat# 30- 52020) and additional 2
mM L-glutamine, at 37C and 5% CO2. 2. Warm 0.05% Trypsin and
Versine (Invitrogen Cat# 25300-054) at 37C water bath. 3. Remove
growth medium from cells. Cells in T165 flask are washed twice with 4 mL

Frypsin fdlidweddy irftutiafon & 37C &nd 5% doPfot 3 Autekl |4, Add

10 mL of meditum and pipette|thorouighly to separate the cells andcount
the cells. 105. Bring the ¢ell density|to 2.25 x 105 cells/m| and seed 200

RL cells/well (45,000 cells/we]l) in 96-well|plates 1 day before the assay.

Assay Procedyre 15 Day T

4

5

6

7

I ¢ T m O O W >

reference

Fill the plate with 45uL of DMSO except column 7 is filled with 38. DMSO. Pipette
column 1 thoroughly, and transfer iR into column 7 parallel. Perform 1:10 serial didut
from column 1 to column 6 and from column 7 to cofull by transfer fL to 45uL

DMSO to make following concentrations:



5

Seed 45,000 cells/well in 200 !IL medium in 96-well plates. Incubate the
cell plate at 37 C, 5% CO2 and 95% ggnidity overnight. Day 2 201.
Perform compound dilution. 2. Prepare assay buffer, lysis buffer 1 & 2,
PGD2 and standard. 3. Aspirate media from the cells and add 100 !IL of
compound solution using Zymark Sciclone-ALH/FD protocol cCAMP DP. 4.
Incubate the cells at 37C, 5% CO2 and 95% humidity for 15 minutes. 255.
Add 5 !'IL of 300 nM PGD2 (20X 15 nM final concentration) into each well

using 2y
5% CO1
Firshidate fi

M@ protocol CAMP DP PGD2, and incubate the cells at 37 C,
> and 95% humidity) for additional 15 minutes. -70- 6. Aspirate
ePheRRIGaIIeMINd add 50 RL of lysis buffer 1 using Zymark protocol

ColFNTH

minutes,

5 tysis, and incubate at room temperature with shaking for 30
7. Add 150 RL immunoreagent to all wells (a total volume of

Collﬁﬁﬁ ER].

W«€B 8. Seal the plates and shake for 2 minutes, put into the

UI IMI T IU\z

r-of the-Wallae-mierotitre plate R scintillation counter for 16 hours.
0.3UMCount the aount of [1251] cAMP for 2 minutes in 1450

Nption T0counter. Data Processing 15 Set up standard curve of
ersus CPM. Table 1. Typical assay data for standard cAMP

CoI%rg, 30
colflis e
Colypmdi/mL).CPmMM
Column7 | 0.3 mM
Column 6 |0.01pM
Column5 [0.1pM
Column4 (1uM
Column 3 | 0.01 mM
Column2 | 0.1 mM
Columnl |1mM

Fill a new 96-well plate with 247 5L of compound dilution buffer. Transfer 2.& of

serially diluted compounds from above plate tortbes plate (1:100 dilution) as following:

Final
First plate [Second plate|concentration
Column 12 | Column1 |0
Column6 |Column2 | 0.1nM
Column 11 | Column 3 | 0.3 nM
Column5 | Column4 | 1nM
Column 10 | Column5 | 3nM
Column4 | Column6 |0.01uM
Column9 | Column?7 |0.03uM
Column3 | Column8 (0.1uM
Column8 | Column9 (0.3uM
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Average CPM 0.2 5725 5769 5530 0.4 5367 5259 6317 0.8 4695 4796
6507 1.6 4251 4178 6581 3.2 3434 3420

Column 2 | Column 10 (1 pM

Column7 | Column 11 3uM

Column1 | Column 12 (10puM

Cell Growth

1. LS174 T are always grown in MEM (ATCC Cat# 30-2Q0%)% FBS (ATCC Cat# 30-
2020) and additional 2 mM L-glutamine, at’@7and 5% C@

2. Warm 0.05% Trypsin and Versine (Invitrogen Cat#@5854) at 37C water bath.

3. Remove growth medium from cells. Cells in T165HKlase washed twice with 4 mL
Trypsin followed by incubation at 3Z and 5% C®for 3 minutes.

4. Add 10 mL of medium and pipette thoroughly to sapathe cells and count the cells.

5. Bring the cell density to 2.25 x 16ells/ml and seed 2QdL cells/well (45,000 cells/well)

in 96-well plates 1 day before the assay.

Assay Procedure

Day 1
Seed 45,000 cells/well in 2QA. medium in 96-well plates. Incubate the cell plate
at 37 C, 5% CQ and 95% humidity overnight.

Day 2

1. Perform compound dilution.

2. Prepare assay buffer, lysis buffer 1 & 2, P@IDd standard.

3. Aspirate media from the cells and add 10of compound solution using Zymark
Sciclone-ALH/FD protocol cAMP DP.

4. Incubate the cells at 32, 5% CQ and 95% humidity for 15 minutes.

5. Add 5pL of 300 nM PGD2 (20X 15 nM final concentrationjareach well using
Zymark protocol cAMP DP PGD2, and incubate thescatl37 C, 5% CQ and
95% humidity for additional 15 minutes.
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6601 6.4 2758 2716 6711 12.8 2094 2054 6680 25.6 1531 1573 6653 20
The cAMP concentrations (pmol/mL) ghunknown samples are calculated
from a standard curve of cCAMP versus CPM. % inhibition is calculated
using the following formula: % Inhibition = (pmol of control - pmol of
sample) X100 -71- pmol of control (cells + PGD2 only)

6. Aspirate media from the cells and addpgOof lysis buffer 1 using Zymark
protocol cCAMP DP lysis, and incubate at room terapge with shaking for 30
minutes.

7. Add 150pL immunoreagent to all wells (a total volume of 200well).

8. Seal the plates and shake for 2 minutes, put hr@ehamber of the Wallac

microtitre plateu scintillation counter for 16 hours.
Day 3

Count the amount of ] cAMP for 2 minutes in 1450 Trilux scintillation

counter.

Data Processing

Set up standard curve of cAMP versus CPM.

Table 1. Typical assay data for standard

cAMP Average
(pmol/mL) CPM CPM
0.2 5725 5769 5530
0.4 5367 5259 6317
0.8 4695 4796 6507
1.6 4251 4178 6581
3.2 3434 3429 6601
6.4 2758 2716 6711
12.8 2094 2054 6680
25.6 1531 1573 6653

The cAMP concentrations (pmol/mL) of unknown sarsfee calculated from a standard

curve of cCAMP versus CPM. % inhibition is calce@tusing the following formula:

% Inhibition = (pmol of control - pmol of sampleX1l’0




The present invention may be embodied in other specific forms without
departing from the spirit or essential aft{ibutes thereof. -72- We claim: 1.A
compound of formula (A), 5 wherein: R is R1ICH2S02-, R2CH2S02NH-,
or RB3NHS02-; Rl is phenyl optionally substituted with halo, 10R2 is phenyl
substituted with halo, R3 is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl,
2,4-dichloro-phenylethyl, 2-methoxyphenylethyl, 3-methoxy-phenylethyl,
4-methoxy-ph&W@tH?E%EFﬁ'JS%‘%&%ﬁ@ lethyl, phenylethyl or
3-phenyl-n-propyl, R4 is hydrogen, 15R5 is chloro, R6 is hydrogen, and
R8 is hydroxy; or R is cyclohexylaminosulfonyl, 20R4 is 4-chloro, 4-fluoro,

The@?ﬁéﬁ’f&}l'ﬁ\’%@ﬁl&ﬂ@?ﬁ Nl AT oTeTal[Ta) M]henﬁpéﬁrms without departing from the
spirit or essential attributes thereof.
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R6 is hydrogen or methyl, and R8 is hydroxy; or 25R is
cyclohexylaminosulfonyl, R4 is hydrogen, RS is chloro, R6 is hydrogen,
R8is -NHR7, and -73- R7 is methyl, methylsulfonyl, ethylsulfonyl,
haloalkylsulfonyl or tetrazolyl; or a pharmaceutically acceptable salt,
hydrate, or solvate thereof, a pharmaceutically acceptable ester prodrug
thereof, or a pharmaceutically acceptable salt, hydrate or solvate of the

We glaéiPprodrug. 5 2.The compound according to claim 1, which is a
compound of formula (I): 10wherein: R is RLCH2S02-, R2CH2S02NH-, or
R3NHSO02-; Rl is phenyl optionally substituted with halo; R2 is phenyl

1. sunAROBacKE RABrdNteRA)s 2,6-dichloro-benzyl, 3,5-dichloro-benzyl,
2,4-dichloro-phenylethyl, 2-methoxy15phenylethyl, 3-methoxy-phenylethyl,
4-methoxy-phenylethyl, 2-trifluoromethyl-

wherein:

R is
Rlis
R?is

R%is

R*is
R°is
RCis

R%is

Ris
R*is
R’is
Ris

R%is

Ris
R'is
Ris
Ris

R%is

RCH,SQ,-, RCH,SO,NH-, or RNHSO;-;

phenyl optionally substituted with halo,

phenyl substituted with halo,

2,6-dichloro-benzyl, 3,5-dichloro-benzyl, 2j#&hloro-phenylethyl, 2-methoxy-
phenylethyl, 3-methoxy-phenylethyl, 4-methoxy-phietlyyl, 2-trifluoromethyl-
phenylethyl, phenylethyl or 3-phenyl-n-propyl,

hydrogen,

chloro,

hydrogen, and

hydroxy; or

cyclohexylaminosulfonyl,

4-chloro, 4-fluoro, 4-methyl or 7-chloro,
chloro or ethyl,

hydrogen or methyl, and

hydroxy; or

cyclohexylaminosulfonyl,
hydrogen,

chloro,

hydrogen,

-NHR/, and
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phenylethyl, phenylethyl or 3-phenyl-n-propyl; or a pharmaceutically
acceptable salt, hydrate, or solvate thergof, a pharmaceutically acceptable
ester prodrug thereof, or a pharmaceutically acceptable salt, hydrate or
solvate of the ester prodrug. 20 3.The compound according to claim 2,
wherein R is RANHS02-, or a pharmaceutically acceptable salt, hydrate,

or solvate thereof, a ha rmaceutically ac &(ptable ester prodrug thereof, or

R”ig, pRtidcanpityis uionp sy suonyi-haiosisuiipmy or desrazely!
or aﬂfﬁgi‘h‘&ceﬂﬁcdﬂiﬂ%ﬁ%%%l@ SafhigyarddiaEre 4naRbY |@bﬁé?mg¥§élﬁﬁélly

is chloro or ethyl; and R6 is hyd rogen or methyl; or a pharmaceutically

ac@GSepiRUE EHGHRIRITYEdbRERE tr%réd?hﬁrﬁ?m%ﬁ%h'#@%éé’@pwéate or

estesREREIsItHeesetdr PF supligrmaceutically acceptable salt, hydrate or
solvate of the ester prodrug. 10 5. The compound according to claim 4,

wherein R5 is chloro and R6 is hydrogen, or a pharmaceutically

2. accpRéagiepRility derierdm el alginneraohichnbapassy iFabyragreniable

ester prodrug thereof, or a pharmaceutically acceptable salt, hydrate or
solvate of the ester prodrug. 15 6. The compound according to claim 1,
which is a compound of formula (Ill): (1) wheggin:

Cl
sl
R =
-0
H

U]

wherein:

Ris RCH,SO-, RCH,SONH-, or RNHSO;-;

R'is phenyl optionally substituted with halo;

R?is phenyl substituted with halo; and

R*is 2,6-dichloro-benzyl, 3,5-dichloro-benzyl, Zjhloro-phenylethyl, 2-methoxy-
phenylethyl, 3-methoxy-phenylethyl, 4-methoxy-phletlyyl, 2-trifluoromethyl-
phenylethyl, phenylethyl or 3-phenyl-n-propyl;

or a pharmaceutically acceptable salt, hydratepbrate thereof, a pharmaceutically

acceptable ester prodrug thereof, or a pharmaediytacceptable salt, hydrate or solvate of

the ester prodrug.

3. The compound according to claim 2, wherein R*NSHSO,-, or a pharmaceutically
acceptable salt, hydrate, or solvate thereof, apheeutically acceptable ester prodrug

thereof, or a pharmaceutically acceptable saltrdtgdor solvate of the ester prodrug.

4. The compound according to claim 1, which is mpgound of formula (11):
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20R7 is methyl, methylsulfonyl, ethylsulfonyl, haloalkylsulfonyl or
tetrazolyl, or a pharmaceutically acceptable salt, hydrate, or solvate
thereof, a pharmaceutically acceptable ester prodrug thereof, or a
pharmaceutically acceptable salt, hydrate or solvate of the ester prodrug.
-75- f 2-[4-Chloro-3-(2,6-dichloro-benzylsulfamoye-phenyl]-1H-indo1-3-y1}
-acetic acid, f
2-[4-ChIoro-3-(3,5-dich|oro-ben%¥isulfamoy%
-acetic acid, (2- H
0-Chloro-3-[2-(2,4-dichlora-ph@ny 1) ethy
1)-acetic acid, (2- Q/ S
0-Chloro-3-[2-(2-methoxy-pHer§1)-Bthylsulfhina
-acetic acid, 5(2-
0-Chloro-3-[2-(3-methoxy-pheny1)-ethy|pulfamoyfl-pheny1}-1H-indol-3-y1)
-acetic acid, (2-
0-Chloro-3-[2-(4-methoxy-pheny1l)-ethylsulfamoyfl-pheny1}-1H-indol-3-y1)

wheraggtic acid, (_2- 0-Chloro-3- [2-_(2-trifluoromethoxy-phenyl)-ethylsuIfamoyfl

. -phenyl} -1H-indo1-3-y1)- acetic acid,

R" i92-4-Ciaseo-4-Hireite thyreifah @y F-shéera) - 1H-indo1-3-yl]-acetic acid, 10f

R isz-[z}jq&lergf%-lq%?ﬁtéq:{yl-propylsuIfamoye-phenyfl-1H-indol-3-y1}-acetic
acid, f

R® i9_[Aychrgersommneieys-phenylmethanesulfonyl)-phenyfl-1H-indo1-3-y1}-a

or a?ﬁ@rﬁ"@@eﬁticany acceptable salt, hydratepbtwate thereof, a pharmaceutically
-[4-Chloro-3-(3-chloro-phenylmethanesulfonylamino)-phenyl]-1H-indo1-3

acceplatiearieidnodrug thereof, or a pharmaediytacceptable salt, hydrate or solvate of
the g@@pmgj&}-chIoro-3-cyclohexylsulfamoyl-phenyl)-lH-ind01-3-yl]-acetic
acid,
[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-fluoro-1H-indo1-3-yl]-acetic
5. aCifhe compound accordinP to claim 4, whereiriskchloro and Ris hgdrogen, ora
S -

15[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-4-methyl-1H-indo1-3-yfl-ace
phagmaggytically acceptable salt, hydrate, or seltreereof, a pharmaceutically acceptable

estdr protalie thid el BPBysirkadseHaaubRhsaxnldritd V- Sonlas @fiGne ester

acid, [2-(3-cyclohexylsulfamoy1-4-ethyl-phenyl)-1H-indo1-3-yl]-acetic acid,
pfOCiIL[g-(4-ChIoro-3-cyclohexylsuIfamoyl-phenyl)-lH-ind01-3-yfl-propionic
acid,
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-pheny1)-1H-indo1-3-yfl-N-methyl-ac
6. etati§Compound according to claim 1, which isapound of formula (fl):
202-Chloro-N-cyclohexy1-5-[3-(2-methanesulfonylamino-2-oxo-ethyl)-1H-i
ndol-2-yfl- benzenesulfonamide,
2-ChIoro-N-cyclohexy1-5-[3-(2-8}hanesuIfonylam o-2-oxo-ethyl)-1H-indoI
-2-yflbenzenesulfonamide,

2-Chloro-N-cyclohexy1-5<[3- j;2:|rgx @
-1H-indol-2-yl]- 25be uléoﬁaglil/wie, or
2-[2-(4-Chloro-3-cyclohe ulfamaoyl-phen

[-5-y1)- acetamide,

7
eth%’é‘ﬁjlfonylamino-ethyl)

&)

dol1-3-A-N-(1H-tetrazo

Y
(Il

wherein:

R’is methyl, methylsulfonyl, ethylsulfonyl, haloalkulfonyl or tetrazolyl,

or a pharmaceutically acceptable salt, hydratepbrate thereof, a pharmaceutically
acceptable ester prodrug thereof, or a pharmaediytacceptable salt, hydrate or solvate of
the ester prodrug.

7. The compound according to claim 1, which iscele from
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or a pharmaceutically acceptable salt, hydrate, or solvate thereof, a
pharmaceutically acceptable ester proggug thereof, or a pharmaceutically
acceptable salt, hydrate or solvate of 30the ester prodrug. 8.The
pharmaceutically acceptable salt of the compound according to claim 1 is
potassium,

4-chloro-2- 4-chIoro-3-c§clohexylsuIfamoyl-phenyl)-lH-indol-3-yl]-acetat

{2-[4Chigro3-R ShdisnirienhenrylsnaRiayh-essiplsingde bR athactlie aalg.
{2-[@@%\/@@(@,9%@5rbﬁ)%ﬂwwnﬂ#mwpammub@tﬂf}-acenc acid,
(0]

harmaceutically accgg{able salt, hydrate, or solvate thereof, a

(2-{4fiRR-ackic i lichintarRhesd) sibule i ehemdl pitrnarl3ndkpgetic acid,
(2-{ AR DSAI AGES-Bh e AW RIS BB AFIGIPRISIY 0L HNi RHN BIYIR AKEfic acid,

a pharmaceutically acceptable carrier. 10. Use of the compoun
440

d
RIfiS tRciAimathexy PRarviahvismRmenbemE Lt ek 3wsrcetic acid,
(2-{sQ¥atrdieql - amiRomApeHSA kARG RiaMgBRETIroduadee RN -acatic acid,

10 harmaceuticall%/ acceptable salt, hydrate or solvate of the ester
(2-{‘&;-#698M@fér@#n%%#ﬂ%%{ﬂ?é%ﬂé%ﬁh/&a%%ﬁ?@@é{ﬂ@&Hﬂh&ﬁr&ndO'-3-y')-
acefiisggige, systemic mastocytosis, a disorder accompanied by systemic

mast cell activation, anaphylaxis shock, branchoconstriction, bronchitis,

[2-(&ZR1Q -3 BRENEIBYISLUB MBI R BY edi A GRHACEHFRGE generated
{2-[seIBEIY 2P AdiePUbropPRIFHIRIFDCERMPRNIadHbItehyIThiesie acid,

obstructive&ulmonar diseases, ischemic 15(:[%>§1rfusion Injury _ _
{2-14&bigaschrh arinarneHRERK A PRk RS sleliAgy Hgicetic acid,
{2-[4lcenstysqalithlofd-pHepyaerArinada R aiaAfnadeare enRavig)-acetic acid,

companied by itch is scratching or beating. 20 12. Use according to

10 S A AR 4o BIOB Y e o Gl R A
[2-(#iT1ebRLBICHERsSITERARIGIELBYOYL D IR agIRRal detiah detachipasétic acid,

inflammation, infection qr sleeping disqrder. 2513.Use accaording claim 10,
2T N RSB R AT PR BIBHD A B Fpic
[7-Cisnoagit(s-barohicgstohexyuitach ayleptio niidH-We eg ogTdigtidaitidl O,

herein the di . o . » catin,

- R SRR S PR AP S e or urdearia
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-iod3-yl]-propionic acid,
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-iod3-yl]-N-methyl-acetamide,
2-Chloro-N-cyclohexyl-5-[3-(2-methanesulfonylami@esxo-ethyl)-1H-indol-2-yl]-
benzenesulfonamide,
2-Chloro-N-cyclohexyl-5-[3-(2-ethanesulfonylaminesfo-ethyl)-1H-indol-2-yl]-
benzenesulfonamide,
2-Chloro-N-cyclohexyl-5-[3-(2-ox0-2-trifluoromethasulfonylamino-ethyl)-1H-indol-2-yl]-
benzenesulfonamide, or
2-[2-(4-Chloro-3-cyclohexylsulfamoyl-phenyl)-1H-iod3-yl]-N-(1H-tetrazol-5-yl)-
acetamide,
or a pharmaceutically acceptable salt, hydrateptwate thereof, a pharmaceutically
acceptable ester prodrug thereof, or a pharmaedytacceptable salt, hydrate or solvate of

the ester prodrug.

8. The pharmaceutically acceptable salt of the @amg according to claim 1 is

potassium, [4-chloro-2-(4-chloro-3-cyclohexylsulfayhphenyl)-1H-indol-3-yl]-acetate.
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30 15. A pharmaceutical composition comprising a pharmaceutically
effective amount of a compound accatgjng to claim 1, a compound
selected from the group consisting of an antihistamine, a leukotriene
antagonist, a beta agonist, a PDE4 inhibitor, a TP antagonist and a CrTh2
antagonist, in admixture with a pharmaceutically acceptable carrier. -77-
16. The pharmaceutical composition according to claim 15, wherein the
antihistamine is fexofenadine loratadine, desloratadine or cetirizine, the

9. Ieutépﬁmﬁ]ae&weal% n%ﬁf |¥i &éﬂﬁc@@ﬁ%&tl%'émount of the
albuted';l salhuterol or ter utallne the PDE4%%% 5rof last or

COMPRYARLRECHCHAB tonelaiBhit X A ANARRCH Al @ solvate
theraatrrmtnbhamacémloelt;ommmmhammdmggmtm 1ooraapharmaceut|cally acceptable

salt,gﬂ?(;rﬁ%%wé é{t@(tﬁetpl@le@t r&m( ﬁ?eV%%tg QFn?aceutlcaIIP( acceptable

maceutically acceptable ester prodrug ereo orap armaceutlca
carftfacceptable salt, hydrate or solvate of the ester prodrug for use in
treatment of an aIIergic disease in particular allergic rhinitis, allergic

BB TR I TR SR e s
hydtataphymmmaretnbmpbamnamumlmiaaﬁezamragﬂbems ora
phaﬁ‘ﬁﬁ%@lﬂ?&tﬁg RYcpapested ﬁtg?é%%&%ﬁﬂ?é"é%@? HHRGFoPthe manufacture

disease which is enerated secondarily as a result of behavior
of a&B@Qtﬁﬁmﬁeﬁf%ﬁ?%ﬂgrﬁﬁa\%ﬂ@m& diseREEICTGTRPgRSYIfRiSn@ disorder

acconfipatiRatioy syEestien raadtLer riogvaisendaasiesatt )& Rgithdenstriction,

h is scratching or beat ronic o structive

db
oo L R e BRI R e YAV erated secondariy
as caasdbraf bhttaumrrmlmmu@tm@dmms‘,cptetﬂcrs)}qattuetwmdmmsam diseases, ischemic

reperfusion injury, cerebrovascular accident, clwroimeumatoid arthritis, pleurisy, or
ulcerative colitis.

11. Use according to claim 10, wherein the behraatcompanied by itch is scratching or
beating.

12. Use according to claim 10, wherein the disedseh is generated secondarily as a
result of behavior accompanied by itch is catamatinal detachment, inflammation, infection
or sleeping disorder.

13. Use according claim 10, wherein the allergsedse is allergic rhinitis, allergic
conjunctivitis, atopic dermatitis, bronchial asthraafood allergy.

14. Use according claim 10, wherein the diseasesnaganied by itch is atopic dermatitis
or urticaria.

15. A pharmaceutical composition comprising a pleentically effective amount of a
compound according to claim 1, a compound seléfctea the group consisting of an
antihistamine, a leukotriene antagonist, a betaiggaa PDE4 inhibitor, a TP antagonist and a
CrTh2 antagonist, in admixture with a pharmaceljiccceptable carrier.
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16.  The pharmaceutical composition according torcleb, wherein the antihistamine is
fexofenadine, loratadine, desloratadine or cetigzthe leukotriene antagonist is montelukast
or zafirlukast, the beta agonist is albuterol, stdhol or terbutaline, the PDE4 inhibitor is
roflumilast or cilomilast, the TP antagonist is Rdmban, and the CrTh2 antagonist is

Ramatroban.

17. A compound according to claim 1 or a pharmacally acceptable salt, hydrate or
solvate thereof, a pharmaceutically acceptable pstelrug thereof, or a pharmaceutically
acceptable salt, hydrate or solvate of the estairpg for use in treatment of atergic

disease in particular allergic rhinitis, allergmngunctivitis, atopic dermatitis, bronchial asthoraood
allergy, systemic mastocytosis, disorders acconagloy systemic mast cell activation, anaphylaxis
shock, bronchoconstriction, bronchitis, eczemasaases accompanied by itch selected from atopic
dermatitis and urticaria, a disease which is gerersecondarily as a result of behavior accomganie
by itch in particular cataract, retinal detachmearftammation, infection and sleeping disorders
wherein the behaviour accompanied by itch is shiagcor beating, chronic obstructive pulmonary
diseases, ischemic reperfusion injury, cerebrovasagcident, chronic rheumatoid arthritis, pleyris

ulcerative colitis



