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I nvention [0001] This invention is in the field of
medi ci nal chem stry. In particular, the invention
relates to indole acetic acid compounds which function
as  aniNIJODNEAGEDIC AUEDSRIZIBIEDSGICRTHT RECGERTROR | on

al so rel ates tONTRAEGOMNISMANT BHS TYRRBOFIS to inhibit
t he binding of prostaglandin D2 and its netabolites

to the CRTH2 receptor and to treat disorders
responsive to such inhibition. Related Art [0002] The

Chenpat t r act arg ARECGROUNDNORTHIY NG ENAIONUl e expr essed
on T- Hel per type 2 cells (CRTH2) receptor binds
prostaglandin D2 (PG2) and its netabolites. Efforts
have been made to inhibit the binding of PGD2 and
othgjr ands to the CRTH2 receptor in order to treat
dFe Y79UR seases related to excess activation
of CRTH2 [0003] El evated PGD2 |s thought to play a
causative role in bo

h
[0001]:or ex ARSI BYenpepss ing ﬁgfdg‘?f]mﬁg "g t@'s?%?%%‘éﬁar the
VERSGH rel¥es8S in86te! BcdtiR TabRL %ﬁﬁ‘)@ﬁﬁdsc W RRetidhis

rm ecule is found at high levels in the bronchi al
f bnthgorsts: a£ lﬂh:nﬁRTH§ retaptoret The invention mey relpies i the wesof

et Somebinog )P bbb B e Bar R Bt ik AR

eiJ 8elR B2 Péé ¢t€f‘ﬂ’fcﬁt§&te@ﬂd1@6rd@fs@§§p@ﬁk1&@ﬂj ﬁcEmlﬁMnbh] ase
on 1 nducti on 0 | er gl c asthma in transgenl c mce

(Fu1|tan|, . Imunol . 168:443 (2002)). After

pﬁr%&pll@ﬁchal | enge, these animals had increased PGD2
|n t ungs, and the nunber of Th2 cells and
eosinophils were greatly elevated relative to

000210 tr ARGER & MASsdus SnSEule ©RRBEsEH DALT-
[ th P el na pri rrg?e}/;&?ﬁg)rmt a%til c agen% ?[?}%t he

r éielri]pﬂrttymt celfs (@mmz»mmmmybmés; prostaglangip B (RGP;)cand its
a?rtlet ohtes Ezf?o?'t%/h%gfg' ﬁ%e% é t%%%ﬁ%%/tﬁ ﬁ%%?ng of PGD; and other

ligands to the CRTH2 receptor in order to treat disorders and diseases related
to excess activation of CRTH2.

[0003] Elevated PGD; is thought to play a causative role in both asthma and
atopic dermatitis. For example, PGD; is one of the major prostanoids released
by mast cells in the asthmatic lung and this molecule is found at high levels in
the bronchial fluid of asthmatics (Liu et al., Am. Rev. Respir. Dis. 142:126
(1990)). Evidence of a role of PGD; in asthma is provided by a recent
publication examining the effects of overexpression of prostaglandin D
synthase on induction of allergic asthma in transgenic mice (Fujitani, J.
Immunol. 168:443 (2002)). After allergen challenge, these animals had
increased PGD, in the lungs, and the number of Th2 cells and eosinophils
were greatly elevated relative to non-transgenic animals. These results are
consistent with PGD, being a primary chemotactic agent in the recruitment of

inflammatory cells during allergic asthma.



-2 [0004] PAE2 can bind to two G protein coupled
receptors, DP (Boie et al., J Biol. Chem 270:18910
wO20858)41and CRTH2 (Nagata et al., J. |nmunol. PCT/US2005/034029

162: 1278 (1999); Hirai et al., J Exp. Med. 193: 255

(2001)). The latter receptor mght play a

particularly inportant role in diseases such as asthm

and atopic dermatitis that-are characterized by Th2

cell involvenent, since Th2 cell chenotaxis in

response to PGD2 appears to be nediated by CRTH2
0004f H T 21 PED, A 1i AIBHEL. G R SANR IR IeBRRIDIE (BIDRr al,

Iamm ory cel en in asthmatic ungs
SBth a’h@RT IﬂZOrtﬁﬂl(ht(éQQi)heambt@RTH@ (Néagatn gk al. oJ Ii@mzmol
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b 1341968 il Qﬁlﬁﬁtaﬁﬂfﬁl@lﬂﬂdﬁse@s‘estsh&l as asthma
folgémfﬁgkfgégglgﬁﬁ% chBJare active at the CRTH2

r ek ptopic; demakids FRatRae chamacterigel by ThReeadi imvolvement since

h?gé agﬁ ﬁherﬁg%géﬂ res(%ijl{n% tgﬁ%l:)z ar%eags t%' oéXdlate@M SRTH2

h A2 Q(;ov@) MkﬁébverRéoshrﬁ)phMﬁirtﬁg ﬁfﬁgor@ﬂﬂﬁnﬂﬂabﬂf pelCﬂ_@@:
koxy, NO CL.6 alkyl; and X is N or CH.

os¢e@6m49roﬂun@teq b@gg, @@wpé&iﬁEH%ﬂnﬁdh%e4 &h@lﬁ%[aﬁtgc F%P%ﬁe

obberRale” Bl Bh Phafbehe REGRIREs @Wfim ot al. /. Biok

Chem. 279:7663 (2004)).
[0005] WO 03/066046 discloses compounds of the following formula which

are active at the CRTH2 receptor:

(o]
HO
R2
\
N
and
eS8y

wherein:
R! is hydrogen, halogen, Cy.¢ alkyl, Cy. alkoxy;
R? is hydrogen, halogen, Ci.¢ alkyl, Cy.¢ alkoxy;
R? is hydrogen, C1.¢ alkyl;
R*is hydrogen, Cy. alkyl, C;.¢ alkoxy, thio Ci.¢ alkyl; and
Xis N or CH.
[0006] WO 03/66047 discloses compounds of the following formula which
are active at the CRTH2 receptor:



-30 HOR2 R3 NR wherein: RLis a

1, 3-benzot hi azol e group optionally substituted by
woabwgem19Cl 6 al kyl, Cl.6 al koxy, or a groupPof/US2005/034029

Formula (A) or (B): N(A) 5 R4 NRwhere R4 and R5

are i ndependently hal ogen, C1_6 al kyl, Cl.6 al koxy,

phenoxy optionally substituted by hal ogen, Cl_6

alkyl, C1_6 al koxy, XY (B)3-~--j R6 where one of X

and Y is nitrogen and the other is nitrogen, oxygen,

or sulfur and R6 is phenyl optionally substituted by

hal ogen, Cl1.6 al kyl, Cl1.6 al koxy; R2 is hydrogen,

hal ogen, Cl1.6 alkyl, Cl.6 allcoxy; and R3 is

hydrogen, d _6 al kyl. [0007] /3 03/ 101961 di scl oses

conpounds of the follombgﬁ fgf/mul a which are active

at the CRTH2 receptor: 9

PCT/ US2005/ 034029

wherein:
R! is a 1,3-benzothiazole group optionally substituted by halogen, Ci. alkyl,
C1-6 alkoxy, or a group of Formula (A) or (B):

SN (A)

A

R* N R

where R* and R® are independently halogen, Ci.s alkyl, C1.¢ alkoxy, phenoxy
optionally substituted by halogen, Ci.6 alkyl, Ci.6 alkoxy,

> / ®)

where one of X and Y is nitrogen and the other is nitrogen, oxygen, or sulfur
and R® is phenyl optionally substituted by halogen, Ci.6 alkyl, C1.6 alkoxy;
R? is hydrogen, halogen, Ci.¢ alkyl, Ci. alkoxy; and
R’ is hydrogen, Ci.s alkyl.

[0007] WO 03/101961 discloses compounds of the following formula which
are active at the CRTH2 receptor:



C S'"-~R3 wherein: Rl is hydrogen, halogen, CN, nitro,
SO02R4, OH, OR4, S(O XR4, SO2NRSR6, CONRSR6, NRSRG,
wanyle/ogendi onal |y substituted by chlorine or fPaomSz®Fp/ 034029

C2-C6 al kenyl, C2-C6 al kynyl or Cl1-C6 al kyl, the

| atter three groups being optionally substituted by

one or nore substituents independently selected from

hal ogen, OR8 and NRSR6, S(4£) XR7 where x is 0, 1, or

2; R2 is hydrogen, halogen, CN, SO2R4 or CONRSRG,

CH2C0H, CH2C0R4 or A -C7 alkyl, the latter group being

optionally substituted by one or nore substituents

i ndependent|y sel ected from hal ogen at ons, OR8 and

NRSR6, S(O),,R7 where x is 0,404t 2; R3 is aryl or

het er oaryl each of ichis zﬁonal |y substituted by

one or nore substit s i ndependently selected from

hydr ogen, hal ogen, SQ2R4, OR4, SR4,

SOR4, S02NRSRG, 4, NHSO2R4,

NHCO2R4, NR7S02R4, -C6 al kenyl, C2-C6

al kynyl or Cl1-C6 alkyl, the\latter three groups being

optionally substituted by onegor nore substituents

i ndependent |y sel ected from halhggen, OR8 and NRSR,

S(OXR7 where x is 0, 1, or 2; R4 represents aryl,

heteroaryl, or Cl1-C6 al kyl all of which may be

og%‘i onally substituted by one or nore substituents

i 1d&58hdently sel ected from hal ogen atons, aryl,

het § aadben, FRIGEen CON, MR, RIGR*SOB, XGRS S(@ha ‘e SONROR®,

1, or 2), RI4R15, NR14COR15,  S02NR14R15, .
BRRMaryli(pptépnalis subriityted by &gﬁgﬁﬁ 8hflugrine), C2-Ce

repr e t_ . t onadl

GESISE 5RO 0 G sl iy
beuephitehey biye stihmté sulistithelt® iR@Pendxads solected from halogen,
PCT/,US2005/ 934(%5*9 7 -9 b% .o&e or ,nore substituents

i e pef AERRY S (OB Vst K1 1h8F dgen atoms, aryl, OR8

and i N ch, nIbDERL €L S0, MR CURETR " SORRGI BLEORNG: C;-C;

alkyl, the latter group ’being optionally substituted by one or more substituents

independently selected from halogen atoms, OR?® and NR°R®, S(0),R’ where x
is0,1,0r2;

R? is aryl or heteroaryl each of which is optionally substituted by one or more
substituents independently selected from hydrogen, halogen, CN, nitro, OH,
SO,R*, OR?, SR*, SOR?, SO,NR’R®, CONR’R®, NR°R®, NHCOR*, NHSO,R”,
NHCO,R*, NR’SO,R*, NR'CO,R*, C,-Cs alkenyl, C»-Cs alkynyl or C;-Ce
alkyl, the latter three groups being optionally substituted by one or more
substituents independehtly selected from halogen, OR® and NR’RS, S(O)XR7
wherexis 0, 1, or 2;

R* represents aryl, heteroaryl, or C;-Cs alkyl all of which may be optionally
substituted by one or more substituents independently selected from halogen
atoms, aryl, heteroaryl, OR', OH, NR!''R'?, S(O),R"* (where x = 0, 1, or 2),
CONRMRY, NR“COR", SO,NRR", NR"SO,R", CN, nitro;

R’ and R® independently represent a hydrogen atom, a C;-Cs alkyl group, or
an aryl, or a heteroaryl, the latter three of which may be optionally substituted



R5 and R6 together with the nitrogen atomto which
they are attached can form a 3-8 nenbered saturated
waebwroaesiel i c ring optionally containing one OPCImIS2005/034029
atons selected from0O, S(O X where x =0, 1, or 2,
NR16, and itself optionally substituted by Cil-C3
al kyl; R7 and R13 i ndependently represent a Cl-C6
alkyl, an aryl or a heteroasyl group, all of which
may be optionally substituted by hal ogen atons; R8
represents a hydrogen atom C(OR9, Cl-C6 al kyl, an

p}{ 3y bnd BT ﬁ'xopéa E,Lg)r ?ﬁ)ﬁjs 11(1{&@@1'1’(%{1 lglsﬁale&fed %&r?ﬁalﬁ@% :?c@ms aryl,

I oha en”at ons; _each g9
ROR? aid NMRES RONRFRE, Nkié@@a%d SOLNR R NBE| SORS, CN,
hydrogen atom Cl1-C6 al kyl, an aryl or heteroaryl
gR#9pOT al | of which may be opti onal ly substituted by

O&:%Q@w ?cfg&fﬂ%) withee f4® gér§ aBHHoGAREh tHed affattlckdd can form
COYCl- 4 al kyl where Y is 0O or NR?,

pa 8v8 dledlbbfadtsammm Rateosy¢licdingyentioanty antp@m&QqW}r more

then R3 henL 00Q8] o\ 03/
dﬁ@msﬁﬁgéégﬁ%éqézbgf e AT o %w. %gi\]?{or’rfa% é%%%@%onauy
abdhshfléd®y @-Ct AkyRTH2 receptor: co 2H Rl r N R2 3
wherein: . 'Rl is hydrogen, halogen, CN, nitro, S

R/ a04R P Srdependrutly spxerERe,Ci-Gorfiyhen RIS RS, 2 etefoaryl

VN%%?I%@?‘ iy S R RN i e O

alRR yteptescts £hy@ogal kpin, CIMR!,aC €5 alkiyl emga‘rphmsa efenzpryl
optional | substi tuted bi/}fﬁo e.or E)Dre substituents
i sepesldehwhiphsaayde pliopallhsubsiitytrd Py hatggsn AR5 Re,

SQMRW”,GRIX, ng, lQl’4, 1@5, ﬁfdegendently represents a hydrogen atom,
C:-Cs alkyl, an aryl or heteroaryl group (all of which may be optionally

substituted by halogen atoms); and
R'S is hydrogen, C1-C4 alkyl, COC;-Cy alkyl, COYC1-Cy alkyl where Y is O
or NR7, 4
provided that when R! is hydrogen and R? is methyl, then R? is not 2-
nitrophenyl.

[0008] WO 03/101981 discloses compounds of the following formula which
are active at the CRTH2 receptor:

CO,H

wherein:
R! is hydrogen, halogen, CN, nitro, SO,R*, OH, OR*, SR*, SOR", SO,NR’R’,
CONR’R®, NRR®, NR’SO,R*, NR’CO,R*, NR’COR?, heteroaryl, aryl, C>-Cs



R2 is hydrogen, hal ogen, CN, SO2R4 or CONRSR6, CH2OH,

CH2OR4 or A -C7 alkyl, the latter group being
wopbieomaadiby substituted by one or nore substit BEMMUS2005/034029

i ndependent|ly sel ected from hal ogen atons, OR8 and

NRSR6, S(O) XR7 where x is 0, 1, or 2; R3is aryl or

heteroaryl each of which is optionally substituted by

one or nore substituents ifédependently selected from

hydr ogen, hal ogen, CN, nitro, OH  SO02R4, OR4, SR4,

SOR4, SO02NR5R6, CONRSR6, NRSR6, NROSO2R4, NRIOCOZ2R4,

RO AR08 P A oAl ooy
Ssmlbstitutedttgidofwoxonnereosrubslttuelts ullspéndaetly sele¢ted érpghb@ﬁgqny
sel ect n ato and NR5R6, S(O XR7
v@ggén‘i gépg(gike%ﬁ‘eﬁax}ﬁﬁﬂ ‘ﬂ?e provi so t hat ( R?%
dREzeR NI, %enoCNS 8bsSR 61t ONRIRE NV OIRICHSDRESED!-E,
heteroar Cl-C6 al kyl al’l of which may be

oqdkyloﬂal lptyer gqﬂnsbmg: ppliprisily selstivredrby ene ohaore %@ﬁfﬂ@ents

EaaRpary D selssll o Figet Mo QRO SR e x
Lig 001, @2 CONR14R15 NRL4CORL5, S02NRL4RL5,

oot o AT Sty SERIGES T e
het l. t h
SHRGRI ! Bl o g G, i, O,

i g@gp’gnqmﬁ | sR‘é.,elm‘edsomﬁf al CGPNRR pnBR’ &r,leR o :

d ,NR14R15,, CONR14 N
%&34@@2&%@% NRRUR Catertigny oot HOMG Cogerlis:
a{h%%t'ié? %,POI%Q n% ?tl@ﬁél@%lﬂﬁgltﬁt%ﬂ bfy%@or ?hcﬁe 8ubst1tuents
nenbere t eterocyclic ring
cumemmnem@y srlected fmmrmlom atoEnSs @Recanéé\ﬂi rﬁ(@)xlg(\@}exe X

m@di% Xx =0, 1, or 2, NR16, and itself optionally
i Piied by C1-C3 alkyl; R7 and R13 independently

r %@eh%ﬁ@ﬁﬁovﬁso@ﬂat@ dah#otbe pBsnyd oy buttitidedsteayhar yl

group, all of which maybe o tlonaIIy substi tut ed

h&!' ogueseatsomy], haproapl b0 $44krlpdBlUsDybshasan b OPt“‘?n%ﬂ%’
ap\%s% %EK 2){1%?6% gﬁ&? %u%sﬁt%%@&cs%&%&%}ﬂe% g%ec%(fﬁrbm Rlogen
O Rtonf) @kl yhéterdatyil t @Ré’daMNrlei@@@;mlﬁrqwherean— i, or 2),

CONRMR'®, NRMCORS, SO,NR“RY, NRM“SO,R'S:

R’ and R® independently represent a hydrogen atom, a C;-Ce alkyl group, or

an aryl, or a heteroaryl, the latter three of which may be optionally substituted

by one or more substituents independently selected from halogen atoms, aryl,

OR® and NR™R'5, CONR“R", NR"COR"?, SO,NR'R", NR*SO.R"*; or

R® and R° together with the nitrogen atom to which they are attached can form

a 3-8 membered saturated heterocyclic ring optionally containing one or more

atoms selected from O, S(O)x where x =0, 1, or 2, NR'S, and itself optionally

substituted by C;-C3 alkyl;

R’ and R" independently represent a C;-Cs alkyl, an aryl or a heteroaryl

group, all of which may be optionally substituted by halogen atoms;



group; each of R9, R10, Rl1l1, R12, R14, RI15,

i ndependently represents a hydrogen atom Cl1-C6
wabbosloz4aam aryl or heteroaryl group (all of whPciyuseps/034029

be optionally substituted by hal ogen atons); and R16

is hydrogen, Cl-C4 al kyl, COC1-C4 al kyl, COYCl-C4

al kyl where Y is O or NR7. [00091 WO 2004/ 007451

di scl oses conpounds of the-followi ng fornula which

are active at the CRTH2 receptor: CO2H R \ N R2

S(O, R 3 wherein: n represents 1 or 2, RLis one or

gEe it [ p e
TR RS K53hae BAPRIERE Ch ot s abpo laaan
NRDES, alNiT BhizRdnay IRIGIOARAY siiREOERALY balggen dfeme 0o an ytyl
C2-C6 al kenyl, C2-C6 al kynyl or Cl1-C6 alkyl, the
I 8tBr five groups being optionally substituted by one
o RULRHT tUBNRES pA g&lthyrebRb@fd 8 Ayl Bihatom
P R Rl NBRE eyt A fcpeyans BvEoem
2014@3 ilkylhydragenr Heterengpngroan, (alosfRehish @@wptmepﬁ@a&x

7 the latier group being optionally
sﬁ‘ﬂ’égw%ﬁltt@’oh%?g B0 r8§)’ dﬁe substituents independently
S?J“eﬁtlﬁfarcfg@ﬁ nrhal, agen @OONE, A0R8 EOY ONRERAkYIS{RIKR7 is O

where_x 1is 0, 1, or 2; WD 2006/034419
PGTNBS2005/ 034029 -8 R3 is aryl or a 5-7 nenbered

etero t &i0] h
r000s{le) e S I ST Bsclodd AT RIRRARE deBpla
S winsdhi drethéttve at the CRTH2 receptor:

CO,H
R1
NN
| ®
P
$(O)n
\R3

wherein:

n represents 1 or 2;

R! is one or more substituents independently selected from halogen, CN, nitro,
SO,R', OR?, SRY, SORY, SO,NR'R’, CONR’R’, NR’R’, NR’SO.R’,
NR°CO,R?, NR°COR*, aryl, heteroaryl, C;-Cs alkenyl, C5-Cs alkynyl or Ci-Cs
alkyl, the latter five groups being optionally substituted by one or more
substituents independently selected from halogen, OR’ and NR®R’, S(0).R’
where x1s 0, 1, or 2;

R? is hydrogen, halogen, CN, SO,R* or CONR’R®, COR* or C;-C; alkyl, the
latter group being optionally substituted by one or more substituents
independently selected from halogen atoms, OR® and NR’R?, S(O)XR7 where x
is0,1,0r2;



by one or nore substituents independently sel ected
from hal ogen, CN, nitro, SO2R4, OH, OR4, SR4, SOR4,
weCRNRBR3Y CONRSR6, NRS5R6, NROSO2R4, NRICOZRAPCT/US2005/034029

NROCOR4, C2-C6 al kenyl, C2-C6 al kynyl Cl1-C6 al kyl, the
|atter three groups being optionally substituted by

one or nore substituents independently selected from

hal ogen atons, OR7 and NR5RS, S(O XR7 where x is O,

1, or 2; R4 represents aryl, heteroaryl, or Cl-C6

aIkyI all of which may be optionally substituted by

oF 40P thUHEALE AAIGRSNIRE LinafiRe b8e du Hfbre

ogen et eroar NR11R12
HrsRods (celeeied ﬁ)OnFNQS dnd @yea2h of whioNRY dRidnally substituted

NR14COR15, S02NR14R15, ' NR14S
R PHRIGD G L) B By 8P To oBan N B
ﬁb;ﬁ‘* RURRARRA S %fozﬁlﬁf'ﬁﬁ eCONRRY, NBERPANRESO,R",

Whi ch nay be op tlonagﬁﬁ substi tut ed bé one
oNR?@@ﬁ(sl}ﬂﬁGQRlerﬁzsCa aittemdn Ges| aflgwl €ot@dalkybthe latter

NRroarass Eoprratieraly WbaEIsA 89 B or g Sipstents

aﬁ%&%&&gﬁé&f&fem&ﬁ hhldgemhfohRIER’ ahONRCRS HORR twigye x
are attached can form a 3-8 nenbered saturated

histOelpay%sl i ¢ ring optionally containing one or nore

PNE_sel d ®)

RO SRS PR ECS R8T o 7 ey B oy
C&Ib%tu@e%dtwl' ondRdr aidike Rib%tltu&ﬂ’tspﬂﬁ@iﬁﬂdérytlyr&etnct&d@cbmdlalogen
ClCGay an ar or a heteso al |
B, e sy D e R I AR, RREB o= gt dng 2)

ONPPRBERRH CORY X 4ﬁt5m1§@k@cmk@ al ky!
(optlonalfy substitute hal ogén &tons, aryl or
hRf end®’yihdgendgsly rbm’etanofa hlyldrqgen rbom,z8 So-Gselkyl group, an
optl onal I St t e .or r
a{na( rgq,ryf) thela %rtt 68 1%}], 1613?5 e\mﬁ%%a?l r%gstguted by
OBﬁ% p ?ﬁéﬂé s%Haﬁhéﬁtwiﬁié QYdeﬁﬂ? select¥B RoMAGRA AbBEBaryl,
eac 14x 0, R, Ri pLd, RLS, | ﬂgeﬁend%ﬂt | %15
r OR %amht\R R ﬁy@@b@eﬂ& AR, "CORL 2, HOAR YR Chh
heteroaryl group (all of which may be optlonally
sHE¥ Pt ut ed by hal ogen atons): and WO 2006/ 034419
PRY IR0 Q5 Q2 the Bitrogen atom to which they are attached can form

a 3-8 membered saturated heterocyclic ring optionally containing one or more
atoms selected from O, S(O)x where x =0, 1, or 2, NR'®, and the ring itself
optionally substituted by C;-Cs alkyl;

R’ and R'® independently represent a C;-Cs alkyl, an aryl or a heteroaryl
group, all of which may be optionally substituted by halogen atoms;

R® represents a hydrogen atom, C(O)R’, C;-Cs alkyl (optionally substituted by
halogen atoms, aryl or heteroaryl groups, both of which may also be optionally
substituted by one or more fluorine atoms), an aryl or heteroaryl group, which
may be optionally substituted by one or more halogen atoms;

each of R9, Rw, R”, RIZ, R14, RIS, independently represents a hydrogen atom,
C:1-Cs alkyl, an aryl or a heteroaryl group (all of which may be optionally
substituted by halogen atoms); and



R16 is hydrogen, Cl1-C4 al kyl, COCl-C4 al kyl,

C(O YCl-C4 alkyl, Y is 0 or NR7. [0010] WO 02/060438
wdi2ewlosas conpounds of the foll ow ng fornul a Phatuse®s/034029

be used as integrin antagonists: WRS R7T R6 R5 RZ w X
't """ aD\ rmnl R R4 NO R4 3 R10 R11 YR12
R13 O Y wherein Rl, R2, R3, R4, and R5 independently
represent hydrogen, hal ogemng- al kyl, aryl, aralkyl,
heteroaryl, or heteroarylal kyl; R6, R7, R8, and R9
i ndependent |y represent hydrogen, alkyl, hydroxyalkyl,

nealfidecn mene i aacneal digh; CopLEXLEmBRaYKYIo o

tm{én together to form - (CH2)p- where p is 2-8, while

are defined as above; .ar and

[oowk aken W@ @249@943@%9% corappyrs of ?%aq’fgﬁswgna 59@3%?11” can
ﬁs%d%?uﬂ@@'h Scglsefl ned as above; or R6 and R8 are

ert orm (CH2)r , whiler is zero (a

bond) 1, or 2, while R7 and RO are defined as above;

X representss oxygen, sul fyg, -CH2-, -NH, -(C=0 NH,

or -NH RO R RnR's from§ to & inis fromO0 to 4;
ai SOW‘l repyesengs ox :{Vis Oor 1; R, R11,

R12, \(ﬁ hdepende fRsent: hydrogen;

hydr oxy; al kyl ;

rR* o—R"

R3

R10 R11 R12 R13

wherein R}, R%, R® R*, and R® independently represent hydrogen, halogen,
alkyl, aryl, aralkyl, heteroaryl, or heteroarylalkyl;

R®, R’, R and R’ independently represent hydrogen, alkyl, hydroxyalkyl,
aminoalkyl, monoalkylaminoalkyl, dialkylaminoalkyl, carboxyalkyl, aryl, or
aralkyl;

or RS and R7 are taken together to form -(CHy),-, where p is 2-8, while R® and
R® are defined as above; or R® and R’ are taken together to form -(CHy)q-,
where ¢ is 2-8, while R® and R’ are defined as above; or R® and R® are taken
together to form -(CHy),-, while r is zero (a bond), 1, or 2, while R’ and R® are
defined as above;

X represents oxygen, sulfur, -CH,-, -NH-, -(C=O)NH-, or -NH(C=0)-;

nis from 0 to 4;

m is from O to 4;

aisOor1;

D represents oxygen;

VisOorl;

R, R R, and R" independently represent: hydrogen; hydroxy; alkyl;
alkoxy; cycloalkyl; aryl, optionally substituted with one or more of halogen,
hydroxy, cyano, alkyl, aryl, alkoxy, haloalkyl, arylalkyl, arylalkoxy, aryloxy,



al koxy; cycloal kyl; aryl, optionally substituted with
one or nore of hal ogen, hydroxy, cyano, alkyl, aryl,
wabkbwwp44ihal oal kyl , aryl al kyl, aryl al koxy, aryPOXgS2008034029
2006/ 034419 PCT/ US2005/ 034029 -10 al kyl sul fonyl,
al kyl sul finyl, al koxyaryl al kyl, nonoal kyl am no,
di al kyl am no, am noal kyl, nonoal kyl am noal kyl ,
di al kyl am noal kyl, al kanoyllp- nonoal kyl am no;
di al kyl am no; am noal kyl; nonoal kyl am noal kyl ;
di al kyl am noal kyl ; al kanoyl; heteroaryl having 5-14

r n ' O lAal1RY] atdRHof
R TARE Rk 00 sl HS) | ket aRey
hahinadlkyl,, amdnebkylamiacatky) kox;ualkaﬂzynmgikyl ‘alkanoy;

aIkyI ulfon I sulfinyl, . xyaryl al

n@ﬂ’é% qlrgllzppno adéql% RW% noamlg?rar]ﬁgal K noahéﬂr dminoalkyl;
SHIk10 i EBte%A& RRiNO6/ KyHing bbasybpticall

g%m%gfgﬁhmhége?%&%¥% and R18 tgﬁptherlg%rn1 C}% O C}y

- ObGHREHWith o GHEMoE of balogenphpdpEypcyano, %JklewhafHHOXY:

t ak get to f ( er
ot FrSEA HIgolD, [ R et
gk@ggﬁgﬂkgr Rlonﬁﬂ@am@@nﬁmﬁ takanhmgﬂhber t oaminoalkyh
doubl’e bond when i is 0 and is 1, while R 1 and R13
an@nqékﬂ@mnweﬂyl&M@@éwnawaﬁyba&WHOﬁaifare t aken
together to form-(CH2)t-, whereint is 2 to 8, while
R12 and R13 are defined as above, or R12 and R13 are
taken together to fo "- whereinuis 2 to 8,
while R10 and R11 are defi above; iisfrom Ot o4;
j is fromOto 4, kis Ofpor 177 RLl4 is hydrogen or a
functionality that actsg odrug; Wis WO
2006/ 034419 PCT/ uszooé*/ 034029 - 11 HHHHRT7H

wherein R'7 and R'® together form -CH,CH,-O-, -O-CH,CH;-, -O-CH,-O-, or
-0-CH,CH,-O-; or

10 and R'? are taken together to form -(CHy)s-, wherein s is 0 (a bond) or 1 to
4, while R* and R'® are defined as above; or R' and R'? are taken together to
form a double bond when i is 0 and k is 1, while R!! and R!? are as defined
above; or R!® and R'! are taken together to form -(CH,);-, wherein t is 2 to 8,
while R and R'? are defined as above, or R'? and R" are taken together to
form -(CHjy),- wherein u is 2 to 8, while R and R" are defined as above;
iis from O to 4,
j is from O to 4,
kisOorl;
R!* is hydrogen or a functionality that acts as a prodrug;
Wis



N NN NN 95 15~ u RRIl R8 ~J- Rl6 RR9 \RlI6 HH

NNR31II I NNH H\ sO 0" ~~ | p HHH3i NH4\ J F
wWOonRoooh34419 Ns', /N RI5~N NH2\ 11 Y , NH N H PETNS2005/034029

R19 O 16 R20 wherein Yis -N or -CH; Zis -N or

-CH; R15 is hydrogen, hal ogen, alkyl, aryl, or

arylalkyl; R16 is hydrogen, alkyl, haloal kyl, or

hal ogen; R19 and R20 are Lndependently hydrogen,

hal ogen, or alkyl; R27, R28, R29, R30, and R31 are

i ndependent |y hydrogen, hal ogen, al kyl, al koxy or

aryl; and o and p are |ndependently 0, 1, pr 2.

SUMV]QRY THE N NVR NT ON OdI}Ll NT p‘?ﬂ ntion

reI Jto Lg@ad& i c Ri dcofpounds | hatl| ares-

us for ting ki ndi ngOof endogfého "han;ds to

th@sCRTHZ receptor. In particular, the caq@ounBls of

the present invention act as ant agoni sts of the

f‘ C}Y”{ KHA%;, D

v A, Ny RN &
U ¥ S RSO NH2—<\N 3 or
\ Y y Y f NH ’ ]
NN
7[ L\\_g_
Rig o /\/)R"‘ :

wherein Y is -N- or -CH-;
Z is -N- or -CH-;
R" is hydrogen, halogen, alkyl, aryl, or arylalkyl;
16 is hydrogen, alkyl, haloalkyl, or halogen;
R and R are independently hydrogen, halogen, or alkyl;
R¥ R® R¥ R, and R%! are independently hydrogen, halogen, alkyl, alkoxy
or aryl; and

o and p are independently 0, 1, or 2.

SUMMARY OF THE INVENTION

[0011] The present invention relates to indole acetic acid compounds that are
useful for inhibiting binding of endogenous ligands to the CRTH2 receptor. In
particular, the compounds of the present invention act as antagonists of the
human CRTH?2 receptor (1CRTH2). In one embodiment, the indole acetic

acids are compounds of Formula I:



human CRTH2 receptor (hCRTH2). In one enbodi nent, the
i ndol e acetic acids are conpounds of Formula |: WD
waQos/084419 PCT/ US2005/ 034029 -12- R2 R2a X, POT/RS200R834029
-'ZR3a R4 R6R5 N\-000H (1) and pharnaceutically
acceptabl e salts and prodrugs thereof, wherein: the
dotted lines are single or double bonds; X is C=0
S=0, or S@2; Zis Nor a-qovalent bond; Rl is
sel ected fromthe group consisting of H or optionally
substituted C1-10 alkyl, C2.10 al kenyl, C2-10
al kynyl, C1-10 al kylaryl, C1-10 al kyl heteroaryl,
-C-io alkyl-OC-lo al l@_gl -C-lo alkyl-Oaryl,
-Cl- 1o al kyl - O-het er oy, xary, or heteroaryl; R2,
R2a, R3 and R3a are |ﬂde endér 1Iy sel ected from the
group consisting of H 3 =@gen, or Cl-1lo al kyl,
wherei n RRa and R3a ¥ [oRdy when the carbons to
which they are atgg d] an raturated; or R2 and R3
forman optionall y S tN ut ed saturated, unsaturated,
or aromatic 5- or 6-nenbel_gioagy or and R2a form an
opti onal Iy substituted saturated 3-6 menber ri ng R4
Cl- 10 al I
it P el Sy SR e el e P
WfHeQiﬂ)ttb&l lihss @t kiaghast dosbls dbndsat ed RS is H d-10

al ky er hal oal kyl (preferably CF3) C2- 1o al kenyl,
czhiéfwﬁfpSw@nor SOgl-10 al kylaryl, Cl-1o

akklyi\]hoert e({oq,gfe}ﬁboﬁryl or heter oaryl wherei n said
R, is selected from the group consisting of H or optionally substituted Ci-10

alkyl, Ca.10 alkenyl, Cy.19 alkynyl, Ci.1o alkylaryl, Ci.o alkylheteroaryl, -Ci.1o
alkyl-O-Cy.10 alkyl, -Ci.io alkyl-O-aryl, -Ci.i0 alkyl-O-heteroaryl, aryl, or
heteroaryl;
R, Roa, R3 and Ra, are independently selected from the group consisting of H,
halogen, or Ci.jo alkyl, wherein Ry, and Rs, exist only when the carbons to
which they are attached are saturated; or
R, and R; form an optionally substituted saturated, unsaturated, or aromatic 5-
or 6-member ring; or
R, and R,, form an optionally substituted saturated 3-6 member ring;
R4 is H, Ci.10 alkyl, Ca.10 alkenyl, Cy.10 alkynyl, or halogen, wherein Ry exists
only when the carbon to which it is attached is saturated;
Rs is H, Ci.19 alkyl, perhaloalkyl (preferably CF3), Cs.10 alkenyl, Cz.10 alkynyl,
Ci.10 alkylaryl, Cy.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or
heteroaryl can be optionally substituted with one or more substituents selected
from Cj.10 alkyl, halogen, C;.1p alkoxy, or CN;
R is one or more H, halogen, Ci.o alkyl, Cy.0 alkenyl, Cz10 alkynyl, CN,
OR7, SR, aryl or heteroaryl groups; and
Ry is H, Ci.10 alkyl, Ca.10 alkenyl, C,.10 alkynyl, aryl, or heteroaryl.

[0012] The invention relates to compounds represented by Formula I, which

are antagonists of CRTH2. The invention relates to the use of the compounds



het eroaryl can be optionally substituted with one or

nore substituents selected from Cl-10 al kyl, hal ogen,
wQRebd3adihkoxy, or CN;, R6 is one or nore H, hal BgEMNS2005/034029

C1-10 al kyl, C2-10 al kenyl, C2-10 al kynyl, CN, OR7,

SR7, aryl or heteroaryl groups; and R7 is H d-10

al kyl, C2-10 al kenyl, C2-10 al kynyl, aryl, or

het eroaryl. [0012] The invenstion relates to conpounds

represented by Formula I, which are antagonists of

CRTH2. The invention relates to the use of the
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therapeutically effective amount of a compound of Formula L

[0014] The present invention provides pharmaceutical compositions
comprising a compound of Formula I in a therapeutically effective amount to
inhibit binding to the CRTH2 receptor. The compositions may further
comprise other therapeutic agents.

[0015] The invention further provides kits comprising a compound of Formula
I and instructions for administering the compound to an animal. The kits may
optionally contain other therapeutic agents.

[0016] The invention also provides methods of making compounds of

Formula 1.



[0014] The present invention provides pharnaceutica

conpositions conprising a conpound of Formula | in a
woheveapendi cal |y effective anount to inhibit BCHAIS2®S5/034029

to the CRTH2 receptor. The conpositions may further

conprise other therapeutic agents. [0015] The

i nvention further provides kits conprising a conpound

of Formula | and instructdiins for admnistering the

conpound to an animal. The kits may optionally

contain other therapeutic agents. [0016] The invention
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DESCRI PTI ON OF THE | NVENTI ON [0017] The present

invention relates to conpounds represented by Fornmul a

I, which are antagonists of the CRTH2 receptor and
[0017] unct i The PLeskrittihbirtion selafes td eompoundis mepresenteddngEorouda I,

' '“%m?fée oS o B R B8 Stevist it A0 Fitifars of the
bt BldogehERCligRUNBUAL TIRIHb G8&tda" ByAnhibiting the

I bI% the of the endogenous |igands in an
abmmdg oﬂmﬂegampes ltgaads rsuen tas oPGDeIaéilﬂeES troetalaliies sthege

RO i rgr ol ERRRCI G SRRt b an

C %Mmew tiheR 610 UR¥knBibn rEIBIREY k@ nletholiB %f linh{eifih GRe binding
further relates to nethods of treatlnﬁ anmel | orati ng,
&9

oof pndsgemusiigandstortbe CBTHi TRPEDAPT 9fed Cll §pmpFiging contacting

responsi v t0|nh|b|t| T kR
CEIFFSF‘QEW}E" & é‘flerl ng 14 ?heﬁgnlhgrr’g ﬁ&?corrp%urr?lc?tegf fo
FeeihdaR off treSiite) aslieHOvatlfg Sor Ipﬁﬁ)leutii@ disaglers in hanaintad that exk
by elevated |l evels of PGD2 or its netabolite

caspansive fninbiltnn At ot BEBES rsepion GuTe Alpwissring to
%%lrﬁacﬁpg&w o#SRGnfeL & N, ?ﬁ&f ‘?ﬁs%rde?s ARYIulE OWBse

er o receptor fam i ncl udi ng, but
n@hadatteiizeld blyo glevit€iRTleRels [ &0 I’QiDleoe e mpatiteilidesa oe deertain

| evel of P its netabolites or certain
t ROmbeXaFNeHa l?(ggﬁﬁites," as used herein, refers to an

[001s§' evat &dhel RUR! “EITH2 s receptor,” as used herein, refers to any known
member of the CRTH2 receptor family, including, but not limited to,
hCRTH2.

[0019] The term “elevated levels of PGD, or its metabolites or certain

thromboxane metabolites,” as used herein, refers to an elevated level (e.g.,
aberrant level) of these molecules in biological tissue or fluid as compared to
similar corresponding non-pathological tissue or fluid containing basal levels
of PGD, or its metabolites or thromboxanes and metabolites.

[0020] The term “other therapeutic agents,” as used herein, refers to any
therapeutic agent that has been used, is currently used, or is known to be
useful for treating, ameliorating, or preventing a disorder encompassed by the
present invention. For example, agents used to treat asthma and rhinitis
include steroids, B2-receptor agonists and leukotriene receptor antagonists.

[0021] The term “prodrug,” as used herein, refers to a pharmacologically

inactive derivative of a parent “drug” molecule that requires biotransformation



aberrant |evel) of these nol ecules in biologica
tissue or fluid as conpared to simlar correspondi ng
waamepaihiol ogi cal tissue or fluid containi ng basalus2005/034029
| evel s of PGD2 or its netabolites or thronboxanes and
nmet abolites. [0020] The term "ot her therapeutic
agents," as used herein, refers to any therapeutic
agent that has been used, -ijs-currently used, or is
known to be wuseful for treating, aneliorating, or
preventing a di sorder enconpassed by the present
I hvent.j, 0 E :
A e e R S
adelcastket ¢dneae thiepepftugrinanthagotivesisig. [FI0&UEs Treedasignad
"prodrug," as, used herein, r
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tisslUe conpatibility, or del ayed rel ease
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abrsic dgpimsateagtes tndormnsne 3¢aied Jrage Aloayativs, (¢ gact ild¥er
ofugﬁr%.%)acids with a suitable alcohol (e.g., a |ower

aPRAMM ™ ani des prepared by reaction of the parent
[00223.Ci d cOmeatiid “ghdrimacsutiatiynacceptable salt,” as used herein, refers to

any salt (e.g., obtained by reaction with an acid or a base) of a compound of
the present invention that is physiologically tolerated in the target animal (e.g.,
a mammal). Salts of the compounds of the present invention may be derived
from inorganic or organic acids and bases. Examples of acids include, but are
not limited to, hydrochloric, hydrobromic, sulfuric, nitric, perchloric, fumaric,
maleic, phosphoric, glycolic, lactic, salicylic, succinic, toluene-p-sulfonic,
tartaric, acetic, citric, methanesulfonic, ethanesulfonic, formic, benzoic,
malonic, sulfonic, naphthalene-2-sulfonic, benzenesulfonic acid, and the like.
[0023] Examples of bases include, but are not limited to, alkali metal (e.g.,

sodium) hydroxides, alkaline earth metal (e.g., magnesium) hydroxides,



basi c groups reacted to form an acyl ated base
derivative (e.g., a lower alkylamde). [0022] The
woenwwo3phar maceutically acceptable salt,” as uBewUS2005/034029
herein, refers to any salt (e.g., obtained by
reaction with an acid or a base) of a conpound of the
present invention that is physiologically tolerated in
the target animal (e.g., -aemanmal). Salts of the
conmpounds of the present invention nmay be derived
frog1inorganic or organi c acids and bases. Exanples of
aci n i 041
Sl Cotupits BE ormfifh NSk R RO, BT Hothe
nekeei ¢, phosphoric, glycolic, Iactlc salicylic,
succi nic, toluene-p acet
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a@gmbbﬁhd [ k;e hFor t herapeutic use, salts of the

compounds of the present inventio | at ed
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aac‘CI d%nt of the therapeutic agent sufficient to result in amelioration of one

or more symptoms of a disorder, or prevent advancement of a disorder, or
cause regression of the disorder. For example, with respect to the treatment of
asthma, a therapeutically effective amount preferably refers to the amount of a
therapeutic agent that increases peak air flow by at least 5%, preferably at least
10%, at least 15%, at least 20%, at least 25%, at least 30%, at least 35%, at
least 40%, at least 45%, at least 50%, at least 55%, at least 60%, at least 65%,
at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least
95%, or at least 100%.

[0026] The terms “prevent,” “preventing,” and “prevention,” as used herein,
refer to a decrease in the occurrence of pathological cells (e.g., Thy cells,

eosinophils, efc.) or a pathological condition (e.g., constricted airways) in an



and bases that are non-pharnaceutically acceptabl e may
al so find use, for exanple, in the preparation or
wouaonisfozeadi on of a pharnaceutical |y accept abl ePCT/US2005/034029
compound. [0025] The term "therapeutically effective
amount ," as used herein, refers to that amount of the
t herapeutic agent sufficient to result in anelioration
of one or nore synptons ofi7a di sorder, or prevent
advancenment of a disorder, or cause regression of the
di sorder. For exanple, with respect to the treatnent
of . asth p i ¢al ecylv t
pFEF ?ab@er fe{éérhg{og 0 eggrr%%nn@ Etfgf Jéé" tec Rgp%aagdgu?]iasgme_d
agRRblogioslt cells o eapatbolpgivkl eonditfdnoin 4y amitmal.eddie Boyention
preferably at | east 0% at | east 15% aﬁ Le?st 20%
amay ezlsq bospartisly snehy dhatgihs, ogpripacss P Jdhological| gells; or 2
409 - e - AD0% LEASH i | twiselowaild have
|g2a(ﬂ§?18%18161}q egr%m‘l‘@a/oértla%ns% ARG S at T enst 755
abvcduead withodt thaprdseatatve@®ion. at | east 90% at | east

95% of, at |east 100%. [0026] The terns. "pr R
[0027) py ev ef];p? i DEPOLAS 'Ogr ﬁ\?eﬂfeus%}ﬁ, IVERHQR, P hepgj:éﬁﬁas PEYDg

t oAnflger ease in the occurrence of pathological cells

(e.g., Th2 cells, eosinophils, etc.) or a

pat hol ogi cal condition (e.g., constricted airways) in

an WD 2006/ 034419 PCT/USZ®Q5/ 034029 -17 animal. The

prevention may be conﬁ?%tﬁ,‘ﬁf@1, the total absence of

pat hol ogi cal cells or Ra—pat hbl ogi cal condition in an

animal . The preventi onR3 Ryl so be partial, such that

the occurrence of _p (cal cells or a

pat hol ogi cal condfeT@n ntani mal is |ess than that

whi ch woul d have occurrea_%%%g$ut t he, present

i nvention. [0027] The conpo of the’/ present

i nvention are conpounds havin Formula I: R2 Rea f X
Naf phadhacedicBlBnaqéptable salts and prodrugs thereof, wherein:

the dotted lines are single or double bonds;

X is C=0, S=0, or SO2;

Z is N or a covalent bond;

R, is selected from the group consisting of H or optionally substituted Ci-1o
alkyl, Cp.10 alkenyl, Ca.10 alkynyl, Ci.10 alkylaryl, C;.1 alkylheteroaryl, -Ci.10
alkyl-O-Ci.0 alkyl, -Ci.i0 alkyl-O-aryl, -Ci.10 alkyl-O-heteroaryl, aryl, or
heteroaryl;

R, Rys, R and Ry, are independently selected from the group consisting of H,
halogen, or Ci.o alkyl, wherein Rj, and Rs, exist only when the carbons to
which they are attached are saturated; or

R, and R form an optionally substituted saturated, unsaturated, or aromatic 5-
or 6-member ring; or

R, and Ry, form an optionally substituted saturated 3-6 member ring;

Ry is H, Cr.10 alkyl, Cy.19 alkenyl, Cy.10 alkynyl, or halogen, wherein Ry exists
only when the carbon to which it is attached is saturated;

Rs is H, Ci.10 alkyl, perhaloalkyl (preferably CF3), Ca.10 alkenyl, Cy.19 alkynyl,
Ci-10 alkylaryl, Ci.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or



R6 , R N"-COOH (1) and pharmaceutically acceptable
salts and prodrugs thereof, wherein: the dotted Iines
wanraecangbe or doubl e bonds; X is C=0 S=0, or PEORS200Z/034029
is Nor a covalent bond; Rl is selected fromthe group
consisting of Hor optionally substituted C1_10
al kyl, C2_1o alkenyl, C2 1o al kynyl, Cil-lo alkylaryl,
Cl_10 al kyl heter oaryl -C1180 al kyI O Cl_|lo alkyl,
-C1_10 al kyl-O-aryl, -Cl 10 al kyl - O heteroaryl, aryl,
or heteroaryl; R2, R2a, R3 and R3a are independently
[
S5 SRR o ﬁﬂ%ﬂgi’wﬂ@%ﬂﬁﬁ@%
cﬁb@dﬁ&ohmylWnghnﬁhaydhpﬁxawﬂﬁthed are saturated or

and R3 form tiopall ubstituted sat ur
e ev%péaloraﬁ Jeans e it netfei Eap
a@ga g}ﬁ&e@gﬁﬂgﬂﬁ Lyapgubsti tut ed saturat ed 3-6

R4 is 10 al kyl, C2_10 al kenyl
Ry ilscH,acmy ra;klyl Grio hlkbmg,e@ roabengl, aryRordeteseayl. onl v

[0028&2 : e v (r: grne&%ﬂ%%ﬁf@lergth rthtf: @S.r'd@%grﬁ%fﬁe e@?;ﬂ{%@g&ﬁpare

?O@dgﬁaﬁhgpgﬁmﬂglgl kynyl, Cl-1o0 alkylaryl, Cl1_10
al kyl heteroaryl, aryl, or heteroaryl wherein said

aryl or WD 2006/ 034419 PCT/ US2005/ 034029 - 18

het eroaryl can be opti onaIIyRSubst'tut ed with one or
more substituents sel ect eBa kam 10 al kyl, hal ogen
Cl. 10 al koxy, or CN, R6 s oge of Fmre H, halogen
Cl_10 alkyl, C2_10 al kenfd al kynyl, CN, ORS,
SR7, aryl or heteroaryl gRs ah R7 i's H Cl 10

al kyl, C2.10 al kenyl, kymy ) Z%
r enbodi %t t he

het eroaryl. [0028] In|par
conpounds of the pri t/l ol are corrpounds

having Forrmula I1:

(Zm

COOH

and pharmaceutically acceptable salts and prodrugs thereof, wherein Ri-Ry are

as defined above.

[0029] In particular embodiments, the compounds of the present invention are

compounds having Formula III:

(1)

and pharmaceutically acceptable salts and prodrugs thereof, wherein R;-Ry are

as defined above.

[0030] In particular embodiments, the compounds of the present invention are

compounds having Formula IV:



2~ Ra0 .0 RBMN R3aR R4 (lIl) Rs Rs N\-COCH
and pharmaceutically acceptable salts and prodrugs

wohersgoid19wherein R1-R7 are as defined above. PCO@2A]05/034029
I'n particular enbodi ments, the conpounds of the
present invention are conpounds having Forrmula I11:
R20 0 Rea RB/NR R3a -N\ ~ (Il Rs R5 N --COON
and pharmaceutically acceptigbl e salts and prodrugs
thereof, wherein R1-R7 are as defined above. [0030]
I'n particular enbodi ments, the conpounds of the
present invention are conpounds having Fornmula I'V: WD
2006/ 034419 PCT/ US2005/ 034028 -19

and pharmaceutically acceptable salts and prodrugs thereof, wherein R;-Ry are

as defined above.

[0031] In particular embodiments, the compounds of the present invention are

compounds having Formula V:

V)

and pharmaceutically acceptable salts and prodrugs thereof, wherein R;-R7 are
as defined above.

[0032] Useful alkyl groups include straight-chained or branched Cj.1o alkyl
groups, especially methyl, ethyl, propyl, isopropyl, t-butyl, sec-butyl, 3-pentyl,
adamantyl, norbornyl, and 3-hexyl groups, as well as Ci.10 cycloalkyl groups,
e.g., cyclopropyl, cyclobutyl, cyclopentyl, and cyclohexyl. Lower alkyl
groups are Cy.¢ alkyl groups.

[0033] Useful alkenyl groups include straight-chained or branched Ca.-10 alkyl
groups, especially ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, and
hexenyl.



2 RRaC RBN RBa\R1 RAR (IVV Rs N\-COOH and

phar maceutical ly acceptabl e salts and prodrugs
woOhers@oi4s19wherein R1-R7 are as defined above. PCOM31)05/034029

In particular enbodi nents, the conpounds of the

present invention are conpounds having Formula V. R2

~O C /NR JRBR6E RS \-C OOH and pharmaceutically

acceptabl e salts and prodrygs thereof, wherein Rl-R7

are as defined above. [0032] Useful alkyl groups

i ncl ude straight-chained or branched C1_10 al kyl

roups e h t I
ooz AP opsSRESSLA Yok M Bignugiy of gLty ica
aﬂ]ﬁiy@ylh@mdps,g fe@p&m‘iallyaS:t}vyabrl aspGiyll obm:yml'lp adkdbyitynyl, and

groups, e.g., cyclopropyl, cyclobutyl, cyclopentyl,
ah%?i}’éls}i]cl ohexyl Lower al kyI groups are Cl.6 al kyl

sty 2P R SO Bl S Byt Mt 0
e¢pes) ag*qapst aeny fornplope nytstoxys o pragpenyloxyhubsianeyloxy,
! %grﬁgr}o% XY, he%(ggoylg}%)/( Sn(y I!he like.

[0036] Useful aryl groups include Cg.i4 aryl, especially phenyl, naphthyl,
phenanthrenyl, anthracenyl, indenyl, azulenyl, biphenyl, biphenylenyl, and
fluorenyl groups.

[0037] Useful heteroaryl groups include thiazolyl, oxazolyl, thienyl,
benzo[b]thienyl, naphtho[2,3-b]thienyl, benzodioxinyl, benzothiazolyl,
thianthrenyl, furyl, pyranyl, isobenzofuranyl, chromenyl, xanthenyl,
phenoxanthenyl, 2H-pyrrolyl, pyrrolyl, imidazolyl, pyrazolyl, pyridyl,
pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl,
indolyl, indazolyl, purinyl, 4H-quinolizinyl, isoquinolyl, quinolyl, phthalzinyl,
naphthyridinyl, quinozalinyl, cinnolinyl, pteridinyl, carbazolyl, B-carbolinyl,
phenanthridinyl, ~acridinyl, perimidinyl, phenanthrolinyl, phenazinyl,
isothiazolyl, phenothiazinyl, isoxazolyl, furazanyl, phenoxazinyl, 1,4-
dihydroquinoxaline-2,3-dione, 7-aminoisocoumarin, pyrido[1,2-a]pyrimidin-
4-one, 1,2-benzoisoxazol-3-yl, benzimidazolyl, 2-oxindolyl, and 2-
oxobenzimidazolyl. Where the heteroaryl group contains a nitrogen atom in a
ring, such nitrogen atom may be in the form of an N-oxide, e.g., a pyridyl N-
oxide, pyrazinyl N-oxide, pyrimidinyl N-oxide, and the like.

[0038] Optional substituents include one or more alkyl; halo; haloalkyl;
haloalkoxy; cycloalkyl; hydroxy; cyano; aryl optionally substituted with one
or more lower alkyl, halo, haloalkyl, alkoxy, haloalkoxy, aryl, aryloxy,
heteroaryl or heteroaryloxy groups; aryloxy optionally substituted with one or
more lower alkyl, haloalkyl, alkoxy, haloalkoxy, aryl, or heteroaryl groups;
carbamoyl optionally substituted with one or more lower alkyl, halo,
haloalkyl, alkoxy, haloalkoxy, aryl or heteroaryl groups; aralkyl, heteroaryl
optionally substituted with one or more lower alkyl, halo, haloalkyl,



WO 2006/ 034419 PCT/ US2005/ 034029 -20 [0034] Usef ul
al kynyl groups include straight-chained or branched

wQ20M344b kynyl groups, especially ethynyl, prepymgkqgs034029

butynyl, isobutynyl, and hexynyl. [0035] Useful

acyl oxyl groups are any Cl.6 acyl (al kanoyl) attached
to an oxy (--0--) group, e.g., fornyloxy, acetoxy,
propi onoyl oxy, butanoyl oxy21 -pent anoyl oxy, hexanoyl oxy
and the like. [0036] Useful aryl groups include C6_14
aryl, especially phenyl napht hyl , phenant hrenyl ,

y d o 1PBe nHét 1
cgle ny%n%/l}m*}pén g&y’f Iaf?ﬁ&élﬁy gl;ogﬁj ps. eroary oxy %Toups
hﬁ:teﬁ:bﬂ@qubr aptiongdly substitutke Wwith aneloy Imor@ )ka)z@'l a}kyl haloalkyl

t hi enyl enzo[ b] t hi en tho 2. 3- bl t

kU Selgal P, LR et Geobpy SO ARORVERGTETL] dghios

%ﬁﬂw ar%q @ﬂ&%ﬁ YEARKA tf%ﬁﬁl'l‘)y kubstaméd @it lone or more
noxan

Hp yrro yI i;l)yrrol yl, imdazo]yl,
piybwalzol g/]kyl pyhaldz;lkyl patkexai, ny loquax}m dﬁ@@/l aryl ~ groups;

dol I
pcﬁafg) f la}lélgiqz |o|pl.Z Mlyrw#)gtorﬂ%a%l?{%g nﬂﬁg 1¥ver alkyl,
'Mawﬁaf&am 1, G9! Yér Haalaxyi @/d)ups nl@qné’rbhydlcb doptidnally
qU|nozaI|nyI, C|nnoI|nyI pteridin carbaﬁq %L d
(Sbstétritsd] Witlylone op meare AR %kﬂyhal%liéy b afkeyy, halodlkéxy, an
Ip%gz gllqoglgg el’terg%}&eng{o%&%%hgﬁ ll ﬁ@%ﬁ@d%ﬁlth one or more lower

I'ny I soxazol y furazanyl,
PAIRYIOALIHL, alkody, Iehldwicrg( ahdaxyl groepd, Brdalnansaturated

TheomayEIoA SPBPIRLY bR rr BB DR 0 SH5g Ry PLEY
aﬂﬁ?ﬁk%loxﬁ?&ﬂl' FiSAEALY | and Bl elobfs; N6t qrat@iy! ugsBuBted

$ a ni'frogen atom In a fing, such nitrogen
ahcetanonmloddkyllonytdp@ohdbnﬁdﬁstlaned\l-vﬁﬁi @ae @ gore Jower pRyls

oAk S kB F Ry I B et o nl ude. one-or
[0039E§f e aifsyhul hhie! g haltak®atduph inclid D@irkexyhlofiye [beadiagl and

droxy; cyano; aryl optionally substituted with one
ofodmz: e | ower al kyl , haI o, hal oal kyl, al koxy,

ooso o 270 EBEN o BOEbENY L RERE MonBF iy e
WhdveQfintfined 03N @a]kﬂvgeﬁup%l skipdtitutbabgahk yf theabkeoecnentioned
h%l o2 klox%ﬁ sacgryllle%erga{r lhetogrso%rsye/ lgfertlgey mclude benzyl, phenethyl
6-14 aryl group yi group
and naphthylmethyl.
[0041] Useful arylacyloxyl groups or heteroarylacyloxyl groups include any
of the aryl groups or heteroaryl groups mentioned above substituted on any of
the acyloxyl groups mentioned above, e.g., 2,6-dichlorobenzoyloxy, 2,6-
difluorobenzoyloxy and 2,6-di-(trifluoromethyl)-benzoyloxy groups.
[0042] Useful alkoxyl groups include oxygen substituted by one of the Ci.10
alkyl groups mentioned above.
[0043] Useful arylalkoxyl groups or heteroarylalkoxyl groups include any of
the aryl groups or heteroaryl groups mentioned above substituted on any of the
alkoxyl groups mentioned above

[0044] Useful heterocyclic groups include tetrahydrofuranyl, pyranyl,
piperidinyl, piperizinyl, pyrrolidinyl, imidazolidinyl, imidazolinyl, indolinyl,



car banoyl optionally substituted with one or nore
| oner al kyl, hal o, haloalkyl, al koxy, hal oal koxy,
wanyle/os4ihet er oaryl groups; aral kyl, het eroar yPCT/US2005/034029

optionally substituted with one or nore | ower alkyl,
hal o, hal oal kyl, WO 2006/ 034419 PCT/ US2005/ 034029 -21
hal oal koxy, al koxy, aryl, aryloxy, heteroaryl or
het er oaryl oxy groups; het-epoaryl oxy optionally
substituted with one or nore | ower alkyl, hal oal kyl,
alkoxy, hal oal koxy, and aryl groups; al koxy;

bon | t hi t hi; a o
arsﬁ%)g%:;y%ky %’l Illcgqug?s}lly sng% tclﬂ{né,% edlévz\zct Eﬂl 1 i e

nore

I pyyaZolﬁlIuk};l pyrlmilmgl kattonoygll dndtetraniil gedupexy, and aryl
oups | phosphi pyl tionally.substitut
(0045 1" oREtER’ Sorle ROnBPIRL gt e REs il ray okt bs

al kXM omBfs hﬁélaaingowuwomﬁmrdﬁ et erRCyialéntiont ihaldsy all
substituted wt ne or nore |ower al kyl, haloal kyl,

abﬂemoysprrhasi amll bl yhe maenicanixfurgy oflgsh stereoisomers as well as

R AAATAL 4&{@@ Ol B § egs,iiédt K %wg{x%@fodgg i

ahelwéll B8R toliBédel Flskill imsdrir at ed  het er ocycl oal kyl
optionally substituted with one or nore | ower  al kyl

[0046ha| oal Ry cogimesrys of dhisankeipn may ber prepgegdupdne Sethods

tla

v ol SR B 86 " Th B PUELBRICKY Vo AR LR Bl e
ab@éﬁédwageﬁedakgmyheuamdhm@d groups. [0039] Usef ul
hal o or hal ogen groups include fluorine, chlorine,
brom ne and iodine. [0040] Useful arylalkyl groups or
het er oaryl al kyl groups include any of the
above-nentioned Cl-10 al kyl groups substituted by any
of the above-nentioned C6.14 aryl groups or
het eroaryl groups. Useful values include benzyl,
phenet hyl and napht hyl net hyl . [0041] Usef ul
aryl acyl oxyl groups or heteroaryl acyl oxyl groups
i nclude any of the aryl groups or heteroaryl groups
nmenti oned above substituted on any of the acyl oxyl
grouyps nentioned above, e.g., 2,6-dichlorobenzoyl oxy,
2,6- difluorobenzoyl oxy and
2,6-di-(trifluoronethyl)-benzoyl oxy groups. [0042]
Usef ul al koxyl groups include oxygen substituted by
one of the G -1o0




al kyl groups nentioned above. [0043] Usef ul
aryl al koxyl groups or heteroaryl al koxyl groups include
wanyemB441d he aryl groups or heteroaryl groups RETMISZNE/M34029
above substituted on any of the al koxyl groups
menti oned above [0044] Useful heterocyclic groups
i ncl ude tetrahydrofuranyl, pyranyl, piperidinyl,
pi peri zinyl, pyrrolidinyl,.28m dazolidinyl,
i m dazolinyl, indolinyl, W 2006/ 034419
PCT/ US2005/ 034029 -22 isoindolinyl, quinuclidinyl,
nmor phol i nyl, isochromanyl, chromanyl, pyrazolidinyl
pyrazolinyl, tetronoyl and tetranoyl groups. [0045]
Certain of the conmpounds of the present inventjoR
exi st as ostereoi somers incjuding optical imes;
' nt j i ncl udes aII\\fteséﬁlsoners and bot :
r.lt acemi \q@afﬁ%§ QL—— te%ﬁoisonerﬁmas well a
Ml enant i ohefis that y be separated accordi ng
et hgjds that are kriown to t skill
the art.p[ 0046] The conpound g LHI [
prepared using nmethods known to'tHose of skill®irx
art. Wn one enbodi ment, Yhe conpoun e pr
by general synthetic schene 1. | WO 200G&f 034419
PCT/ US2005/ 034029 - 23 0 \s~ \SIO\S'ORa N socl
AICl, Ra ~ NbHb)0. RaNRs 0 QNI Rsi \ R/ VI I
NR6 IX VIII \\S/o \\/O

S N
0 Ry
X\/U\OY Rs
—_—
K,CO,5
O)\OH
X
X 1.) alkylation or arylation
2.) deprotection

Scheme 1.

wherein Rg is H, halo, Ci.10 alkoxy, cyano, Ci.io alkyl, Caqo alkenyl, Ca.10
alkynyl, Cy.10 alkylaryl, Ci.10 alkylheteroaryl, -Ci.1o alkyl-O-Ci.10 alkyl, -Ci-10
alkyl-O-aryl, -Cy.19 alkyl-O-heteroaryl, aryl, or heteroaryl;

Q is a halogen;

X is a halogen; and



\SjJO\S O\SS OO0 Re \NRs \NHRa \NH X v O RS RS
Rs NaBH4 deprotection RR6 R 0 OY xi 0 OY XIl 0 OH
wa 2006)038d1lyl ati on or arylation 2.) deprotecti ORCTWSLB5/034029
JORS \NR, RS NRs OOH-i-- XIIl Schene 1. wherein
R8 is H halo, C1_10 al koxy, cyano, Cl_10 alkyl, CZ 1o
al kenyl, C2-10 alkynyl, Cl1 10 alkylaryl, C1.10
al kyl heteroaryl, -Cl o all-0OCl |o al kyI -Cl-lo
al kyl - G- aryl, -CI 1o al kyl - O heteroaryl, aryl, or
het er oaryl ; le a hal ogen; X is a hal ogen; and WO

2 / U A Y is a protecting

Q08 B R 9@?‘*?2? 5BESPS . T0047] I ndol 6
[0047pe nzot fidat enrothmdiminbempy &p @r@ﬂrdd;by%hem 22: o0"o
SNH OSOI NHZNH2 OS NH POCI3 OS NO H AICl 3 RBON

“s’i o NRNH
RB'_I' —_— RE—T

CO.Me

XV

alkylation/arylation

Scheme 2.

wherein Rg is H, halo, Ci.io alkoxy, cyano, Ci.io alkyl, Cs.1o alkenyl, Cz.10
alkynyl, Ci.10 alkylaryl, Ci.i alkylheteroaryl, -Ci-10 alkyl-O-Cy.19 alkyl, -Ci.10
alkyl-O-aryl, -Cy.19 alkyl-O-heteroaryl, aryl, or heteroaryl; and
Y is a protecting group, such as alkyl (e.g., #-butyl).

[0048] Indole quinazolinones may be prepared by Scheme 3:



Ra/ RB/ NHRB/ N/ RS CX¥Me Rs | Re NH OC xiv

xv xvl \ HRs VIII XVII OOO00 ROSN'R o0os N' Rl
weaodd/odepysotection RB 1 N RB N al kyl ati on/ ar yPariuszooslo34029

KZCO3, BrCH2C2Y R Rs 5 O RS\NOR6NHRse Rs OY

OH ~ WII xix Scheme 2. wherein R is H halo, dio

al koxy, cyano, Cl 10 al kyl, C2 1o al kenyl, C2-1o0

al kynyl, C1_10 al kyl aryl, -@5 -i o al kyl het eroaryl,

-Cl to aIkyI Od_io aIkyI -Ci-io alkyl- Oaryl

-Cl_io al kyl-Oheteroaryl, aryl, or heter oaryl ; and Y

is a protecting group, such as al kyl (e.g. -butyl).

[ 0048] Indol e qui nazoli nones may be prepared by Scheneg

3: WD 2006/ 034419 PCT/ US2pP05/ 034029

RiH IRSNR8 N5 N W/~ ~R5_ Al

Br CHZCOZY R5 Re—f

Re— . | N AlCI3 KoCO3
= N BrCH,CO,Y
H cl Rs
vill
x
N
Re | RS Ry
A~ AN XXI o
o
podll] [¢)'S
XXil oY

1.) alkylation/arylation
2.) deprotection

OH

Scheme 3.

wherein Rg is H, halo, Ci.jo alkoxy, cyano, Ci.io alkyl, Ca.o alkenyl, Cz-10
alkynyl, Ci-10 alkylaryl, Ci.10 alkylheteroaryl, -Cy.19 alkyl-O-Cy.1o alkyl, -Ci-10
alkyl-O-aryl, -Cy.19 alkyl-O-heteroaryl, aryl, or heteroaryl; and

Y is a protecting group, such as alkyl (e.g., z-butyl).

[0049] Indole isoindolones may be prepared by Scheme 4:
R NaBH4 —»Rg (ﬁ‘l—& i
1so°c 30 MIN

Scheme 4.



RS R H VIIl \NNHNRe N R3-1 R R/ NXXI O
XXII'I Oy C 0 XXIl O NRL Rg 1.)

wabboslatdion/ aryl ation N 2.) deprotection RS RCR®S2045/034029
O OH Schene 3. wherein R8 is H, halo, ClL_10 al koxy,
cyano, Cl-lo alkyl, C2-10 al kenyl, C2-10 al kynyl,
Cl 10 al kylaryl, Ci1-10 al kyl heteroaryl, -Cl-10
al kyl -0 C1-10 al kyl, -Cil-l@6-alkyl-Oaryl, -Cl-10
al kyl -O- heteroaryl, aryl, or heteroaryl; and Y is a
protecting group, such as alkyl (e.g., t-butyl).

[ ndoke +.80i Adol pr e y.

R4 KAIPIE g 08 55, T SIS BT
Rglkyhyll CiNroRilk Ny HAC {39 -alkylidtdRaarkl, wh - QeI K20aB Y1, -Ci-o
S; ryok%t em@%t , 9&-8 al_kl(})/l-la-f}egtgl%gr’yl,sagyll,vlor e%esroér% aﬁg =RS N - N

Y is a protecting group, such as alkyl (e.g., #-butyl).

[0050] Alpha-methyl saccharin derivatives may be prepared by Scheme 5:
o
1.) alkylating agent .~ \\840

K2CO3 / DMF RB———
2.) TFA ~

—_————
"‘_Re R5 RS
N
yOH
o}
XXXI

Scheme 5.

wherein Y is a protecting group, such as alkyl (e.g., z-butyl); and

R; is H, halo, C.10 alkoxy, cyano, Ci.1o alkyl, Cy.10 alkenyl, Ca.10 alkynyl, Ci.10
alkylaryl, Cy.1 alkylheteroaryl, -Ci.10 alkyl-O-C;.y9 alkyl, -Ci.10 alkyl-O-aryl, -
Ci.10 alkyl-O-heteroaryl, aryl, or heteroaryl.

[0051] Des-benzo saccharin derivatives may be prepared by Scheme 6:
0 ?
Ph—”—8=0 1)MeAl  Phe”~8=0
i)
t-Butyl bromoacetate Pha 2~ N 2. NH
OHG K,COq / DMF OHG SOaNH, / ) A Mgsr
Rs / I \—Rs Rste PPTS, toluene / N R 4 R
If:l‘ A N~ reflux Rs N I /“‘Rs 5 N 5
XXXl yOY 3/0\( VOY
0 d 4
XXXIH . XXIV XXXV
O“Séo %20 0\\840
Grubb's [ NH | N-Ri  1)NaBH4/IPrOH/heat [ N-R,
catalylst (5%) alkylating agent 2.) NaOH / EtOH / heat
DCM/ heat KoCO3 / DME N N
> R | Ir, Re—{ | 3 R—<( R
6
N F N F N
VOY S/OY VOH
o] o o]

XXXVI XXXV XXXV



XXwi O XXVni  OH Scheme 4. WO 2006/ 034419
PCT/ US2005/ 034029 -26 wherein R8 is H, halo, O _10
wabbmwogs41eyan, Cl-10 al kyl, C2 1o al kenyl, C2_POT/US2005/034029
al kynyl, Cl1_10 alkylaryl, C1_10 al kyl heteroaryl,
-Cl.10 al kyl-OC1-10 alkyl, -G -10 alkyl-Oaryl,
-Cl-1o al kyl-O heteroaryl, aryl, or heteroaryl; and Y
is a protecting group, such7as alkyl (e.g., t-butyl).
[ 0050] Al pha-nmethyl saccharin derivatives nmay be
prepared by Scheme 5@ OO S O-~S%O1.) alkylating
N e%AORs N2 ) MMBrRs \ | NH 2.) TFA03 /DMF R8 \
R°“NRs Rs Rs Ol -R6 RS NRs <-OY OY ~OH 0 0
O XXI X XXX XXXI  Schene 5. vvherel nYis a protecting

group, such as al kyl and R8 is H,
heghereircY 13 ®pEoteching gr‘E-\i?aﬂmh@i Q/&y U 10 al kenyl

[0052§2kyl hE lﬁﬁg%bwc;ﬁ]m%ge dedivattves i’ﬂ 2y b b@%xe%@red by Scheme 7:

-Cl | o al kyl - o al kyl, -Cl-lo
al kyl -O-aryl, - Cl.10 al kyl-O heteroaryl, aryl , or
heteroaryl. [Q051] Des-benzo saccharin deri vati ves
maybe prepargdoby Sehene 6: o Ph~S=Q,1,) Me3Al ph-. Q R,
101 =0 OH&- c)utylo “®rpacetate o Rza//1)t§g.2,l§|k5@et4y Ri~N Raa
2.) o~ MyBr K2 Rs DMF RERBNHR ,L\ 1564/ B€ne N~ Rs
Re J 1\—Re 3 e} toluene / heat 2)TFA
y d AlCly 4 o Re R ] \'—Re R—( Ro
N N y
Vil XL U Séo

purd

o}
XL

Scheme 7.

[0053] In one embodiment, the invention relates to a method of preparing a

compound having formula XII or XTII, comprising

a) halogenating a compound having formula VI with a halogenating agent
(e.g., SOCL) in a solvent or mixture of solvents (e.g., dioxane and
dimethylformamide (DMF)) at elevated temperature (e.g., about 80-120° C)
for a sufficient time (e.g., overnight) to form a compound having formula VII,
where Q is a halogen (e.g., Cl), which is then isolated (e.g., concentrated to

dryness and recrystallized) (see, e.g., U.S. Patent No. 4,140,693);

o
\ 0 \ 0
S =
R I oS \ | N S\
8 | NH Rs——l- N
P A~
o Q
vi Vil
b) condensing a compound having formula VII with an indole compound

VIII in the presence of a Lewis acid (e.g., AlCls) in a polar solvent (e.g:, 1,2-
dichloroethane) at elevated temperature (e.g., about 65° C) for a sufficient time

(e.g., overnight) to form a compound having formula IX, which is then



NRSRs / reflux RS RSHNN XXXIl ~Oy Or OY OO0
XXXITT XXXIV XXXV'ST 0 0 4S,0 Gubbs NHS5INR 1.)
wolaBldd34419 Pr OH heat N-R~ catal yl st (5% al kyl aCTmg2005/034029

agent 2.) NaOH Et OH heat DCM heat K2C03 DM R5 NI R6
RS51 RE RS N/ R oY ~Oy ~-OH O XXXVI XXXVI1T XXXVI I I

WD 2006/ 034419 PCT/ US2005/ 034029 -27- Schene 6.

wherein Y is a protecting-ggoup, such as al kyl (e.g.,
t-butyl). [00521 Di hydro-pyridazi none derivatives nay

be prepared by Schenme 7: XXXIX Rz O HO RZR O R2 O R2

AR s R S R
/ahﬂaineﬂﬁ N=Rs NI / N= - AIC13 Rs V11
HI HXL HO XLI HO

=z

vill

c) alkylating a compound having formula IX with a halogenated acetic
acid alkyl ester (e.g., t-butyl bromoacetate) in a solvent (e.g., DMF) in the
presence of a base (e.g., K2CO3) at elevated temperature (e.g., about 80-100°
C) for a sufficient time (e.g., several hours) to form a compound having

formula X, which is then isolated (e.g., extracted, dried, and concentrated);

\\s/o

Rg'——
Rs
Rs ;\
o oY
X
d) reducing a compound having formula X with a reducing agent (e.g.,

NaBH,) in a polar solvent (e.g., methanol) at about room temperature to form
a compound having formula XI, which is then isolated (e.g., quenched with an
organic acid (e.g., acetic acid), extracted with an organic solvent (e.g.,

dichloromethane (DCM)), dried and concentrated);



XLIT  Schenme 7. [00531 In one enbodi nent, the
invention relates to a nethod of preparing a conpound
woaavierigafiormul a Xl or X1, conprising a) hal egemnariong34029
a conpound having formula VI with a hal ogenati ng agent
(e.g., SCC12) in a solvent or m xture of solvents
(e.g., dioxane and dinethylformam de (DVF)) at
el evated tenperature (e.g.52%bout 80-120 C) for a
sufficient tinme (e.g., overnight) to forma conpound
having formula VII, where Qis a halogen (e.g., d),
which is then isolated (e.go, concentrated to dryness
and recrystallized) (see, el 1.0 U. S. Patent No.
4,140,693); Is S ReXNPRRE-* N OQVI VIl b)
condensi ng a conpBuny Nwnula VII with an
i ndol e conpound VI he /presence of a Lewis acid
(e.g., AIC13) in a polar solyent (g g., 1,2-

gy

a conpound having formnul
2006/ 034419 PCT/ US2005/ 0, -28Ni sol ated (e.g., the
ed witth water, filtered,

washed, and dried); OR\\O Rs | S Rs Rs NNH H
VITT R - IX oY

X1

€) deprotecting a compound having formula XI e.g., with an organic acid
(e.g., trifluoroacetic acid (TFA)) at about room temperature, to form a
compound having formula XII, which is then isolated (e.g., concentrated to
dryness and purified by preparative liquid chromatography/mass spectrometry
(LCMYN)); or ‘

f) alkylating or arylating a compound having formula XI followed by
deprotecting to form a compound having formula XIII, which is then isolated

(e.g., concentrated to dryness and purified by LCMS).



S c¢) alkylating a conpound having fornula I X with a
hal ogenated acetic acid alkyl ester (e.g., t-butyl
wonrawmacabate) in a solvent (e.g., DVF) in thePCT/US2005/034029
presence of a base (e.g., K2C03) at el evated
tenperature (e.g., about 80-100 C) for a sufficient
time (e.g., several hours) to forma conpound havi ng
formula X, which is then i-39l-ated (e.g., extracted,
dried, and concentrated); 0 \s,0 Ra/ NR5 NR- s
O OY X d) reducing a conmpound having formula X with a
reduci ng agent (e.g., NaBH4) in a polar sol vent
(e.g., nethanol) at abqut r&o)arpterrperature to form a
conmpound havi ng for a . ’Wni ch is then isol ated
(e.g., quenched wRgtTan rgapeRacid (e.g., acetic
acid), extracted wt nic solvent (e.g.,
di chl or onet hane (DCM ), and rgoncentrated); WO

N R OQOY Xl

o
XHl OH

[0054] In one embodiment, the invention relates to a method of preparing a
compound having formula XII or XIII, comprising deprotecting a compound

having formula XI to form a compound having formula XII; or

alkylating or arylating a compound having formula XI followed by

deprotecting to form a compound having formula XTII.



e) deprotecting a conmpound having formula Xl e.g.,

wWith an organic acid (e.g., trifluoroacetic acid
wODhKJ0B44ad about roomtenperature, to forma eomusSeE/034029

having formula XIl1, which is then isolated (e.qg.,

concentrated to dryness and purified by preparative

l'i qui d chronat ography/ mass spectronmetry (LCMS)); or O

\s,0 RBA\NHR5 NOOH -R1l- f) al kylating or

arylating a conmpound having formula Xl followed by

deprotecting to forma conpound having formula XII1,

which is then isolated (e.@., concentrated to dryness

and purified by LCVMB). WO 5%@6?034419

PCT/ US2005/ 034029 NN\NRL RS N OOH Xl

[ 0054] In one enb8di t heNrmRention relates to a

nmet hod of preparing nd having formula XIl or

X1, conprising deprotectin ound havi ng

formula XI to forma conmpoun ing formula XIl; or O

~\s~0\s Rs NHRs \NH

[0055] In one embodiment, the invention relates to a method of preparing a
compound having formula XIX or XX, comprising
a) condensing a compound having formula XIV with hydrazine e.g., in a
non-polar solvent (e.g., ether) at about room temperature followed by an
organic acid (e.g., acetic acid) to form a compound having formula XV, which

is then isolated (e.g., washed with water, dried, and concentrated);

Q\g/p Q\§¢p
N e " NH
Rs'__l RB—T rLH
/ COzMe /
Xiv xw ©
b) halogenating a compound having formula XV with a halogenating

agent (e.g., POCls) e.g., at elevated temperature (e.g., about 80-100° C) for a
sufficient time (e.g., several hours) to form a compound having formula XVI,
wherein Q is a halogen (e.g., Cl), which is then isolated (e.g., quenched with

ice, extracted with a non-polar solvent (e.g., DCM), dried, and concentrated);

o 0
\g/
" NH
Rg—T |
P ava
Q

XV



RER5 NN R6 OOY R OH X Xl alkylating or

arylating a conpound having fornula Xl followed by
wdepregBeadi ng to forma conpound havi ng for nul 2CKIiUS205/034029

WD 2006/ 034419 PCT/ US2005/034029 -31 0 \\ Rs NR

RS N\ R6 0 XIlI OH[0055] In one enbodi ment, the

invention relates to a nethod of preparing a conpound

having forrmula XI X or XX, .@onprising a) condensing a

conpound having formula XIV with hydrazine e.g., in a

non pol ar solvent (e.g., ether) at about room

”g)er §‘§n r?snfl OL' Pﬁﬁ,p&'%@ﬁl&@ﬁqg\;?%%gor nﬁﬁltﬁ' %@ﬁld\%e co%ﬁﬁ)hh&

t Vﬂm in gl ;ﬁ%@ﬂcé of @ Lewiwadie (.M ACpines poldr seddent dag., 1,2-
CSEI%I%?(&G&I?JnS?L g. ,th \ealAre:\Lr%tgd tgrglper;tu?e\: (eN ? , elt%gout 65% C) for a
sufficient time (e.g., overnight) to form a compound having formula XVII,
which is then isolated (e.g., cooled and quenched with ice, extracted with an

organic solvent and purified by chromatography);

d) alkylating or arylating a compound having formula XVII to form a
compound having formula XVIII, which is then isolated (e.g., extracted and

concentrated to dryness and purified by preparative LCMS);

Xviil

e) alkylating a compound having formula XVIII with a halogenated
acetic acid alkyl ester (e.g., t-butyl bromoacetate) in a solvent (e.g. DMF) in
the presence of a base (e.g., K2CO3) e.g., at elevated temperature (e.g., about

75-100° C) for a sufficient time (e.g., several hours) to form a compound



CO2Me XI'V XV O b) hal ogenating a conpound havi ng
formula XV with a hal ogenating agent (e.g., PQOC13)
we.2006/038t19 el evat ed tenperature (e.g., about 80PCDWSEY5/034029
for a sufficient tine (e.g., several hours) to forma
conmpound having forrmula XVI, wherein Qis a hal ogen
(e.g., d), which is then isolated (e.g., quenched
wth ice, extracted wth -83non-polar solvent (e.g.
DCVM, dried, and concentrated); ohs OR$ NH XvI Q WO
2006/ 034419 PCT/ US2005/ 034029 -32 c) condensing a
c Vi i af@ ¥BAE ated
VTR B K9, RIS ol Te B (HRaAsE ol Teauieac
atpdryagssgahdent (e.g., 1, 2- dlchloroethane) e.g., at
eHwMedtamaaUne(eg ahput 65-70 C) for a
sufficient tinme (e.g., ove /ght to forma conpound
having formula XVII, \sNt’hén i solated (e.qg.,
cool ed and quencheRg ¢xtracted with an
organi ¢ solvent and p § chronat ography); 0 o
RENH RR RS RS HWVII R6 XVII d) alkylating
[ mula XVIl1 to forma
5ch is then isolated
ated® o dryness and

/N

conpound havi ng for nul
(e.g., extracted and
purified by prepar at]

6

f) deprotecting a compound having formula XIX e.g., with an organic
acid (e.g., TFA) e.g., at about room temperature to form a compound having
formula XX, which is then isolated (e.g., concentrated to dryness and purified

by preparative LCMS).

[0056] In one embodiment, the invention relates to a method of preparing a
compound having formula XX, comprising deprotecting a compound having

formula XIX to form a compound having formula XX.



N~R8 ~/ RS / NHR6 XVIIl e) alkylating a conpound
having formula XVIIl with a hal ogenated acetic acid
walhoslozegber (e.g., t-butyl bronpacetate) in aPEDIUS2IVE/034029
(e.g. DMF) in the presence of a base (e.g., K2C03)
e.g., at elevated tenperature (e.g., about 75-100 O
for a sufficient tinme (e.g., several hours) to forma
conpound WD 2006/ 034419 PCB4US2005/ 034029 -33 having
formula XI X, which is then isolated (e.g., extracted
?nd %gncoentrated to dryness); and SO NR R38 1 N
N~oRs p ~(\ OY XX f) deprgtecyging a
conmpound havi P\ﬂg/f orﬁ1ul a XIX e.qg. ) Wi Itoh@ g/grggni c
A’ g., at about r enatul e to
d hlaving fornulRy i ch il]s then

S mopn

Rs
N ? o)
Rs A ] N\/_/<
oY 6
XIX XX OH
[0057] In one embodiment, the invention relates to a method of preparing a
compound having formula XXIV, comprising

a) condensing a compound having formula VIII with a 1,4-dihalo

phthalazine compound (e.g., 1,4-dichlorophthalazine) in the presence of a
Lewis acid (e.g., AICL3) in a polar solvent (e.g., 1,2-dichloroethane) at elevated
temperature (e.g., about 65° C) for for a sufficient time (e.g., overnight) to
form a compound having formula XXI, wherein Q is halogen (e.g., CI), which

is then isolated (e.g., cooled and quenched with water, filtered, and dried);

b) alkylating a compound having formula XXI with a halogenated acetic
acid ester (e.g., #-butyl bromoacetate) in a solvent (e.g., DMF) in the presence
of a base (e.g., K»2COs) at about room temperature for several hours to form a

compound having formula XXII;



RBRS O N R6 ~ ~(\ OH [0056] In one enbodinent, the
invention relates to a nethod of preparing a conpound
woaavierig441or mul a XX, conpri sing deprotecti ng a eomus2e6/034029

having fornmula XIX to forma conpound having fornmul a
XX. WO 2006/ 034419 PCT/ US2005/ 034029 -34 S\O S O R~
11 N\N R$} RFI NRSRE NOO NRE R\ OY- (H
XI X [00571 I n one enbodi mengs,- the invention relates to
a method of preparing a conpound having formula XXN,
conprising a) condensing a conpound having formnul a
VIIl with a 1, 4-dihalo phthalgazi ne conpound (e.g.,

1, 4-di chl oropht hal azine) in tHe presence of a Lew s

acid (e.g., AlIC13) in a a | vent (e.g.,
1,2-dich|oroethane)RgLJeIev ted Itenperature (e.qg.,
about 65 C) for for a fuffigientntine (e.g.,

overnight) to forma co
wherein Qis halogen (e.g.,
isolated (e.g., cooled a
filtered, and dried);

aving formula XX,
, which 1is then
hek,W t h wat er,

c) hydrolyzing a compound having formula XXII with an organic acid
(e.g., acetic acid) e.g., in the presence of a base (e.g., NaOH) at elevated
temperature (e.g., about 70° C) for a sufficient time (e.g., several hours) to
form a compound having formula XXIII, which is then isolated (e.g., cooled,

extracted, dried, and concentrated); and .

XX oYy

d) alkylating or arylating a compound having formula XXIII (e.g., with
benzyl bromide) followed by deprotecting to form a compound having

formula XXIV.



QN RBRRg/ RI ' 5 NHRS5 VIII NH R6 XXl b)
al kyl ati ng a conpound having formula XXI with a

woabwgenaded acetic acid ester (e.g., t-butyl PCT/US2005/034029

bronpacetate) in a solvent (e.g., DVF) in the presence
of a base (e.g., K2C03) at about roomtenperature for
several hours to forma conpound having fornula XXII;
WD 2006/ 034419 PCT/ US2005/0534029 -35 QN R NR5 N
R6 0 XXII OY c) hydrolyzing a conpound having formnul a
XXI'l with an organic acid (e.g., acetic acid) e.g.,
in the presence of a base (e.g., NaOH) at el evated
tenperature (e.g., about 70 CJ| for a sufficient tine
(e.g., several hours) t

[0058] In one embodiment, the invention relates to a method of preparing a
compound having formula XXIV, comprising alkylating or arylating a
compound having formula XXIII followed by deprotecting to form a

compound having formula XXIV.

XX (0)'

[0059] In one embodiment, the invention relates to a method of preparing a
compound having formula XXVIII, comprising
a) reducing a compound having formula XXV with a reducing agent
(e.g., NaBH,) in a polar solvent (e.g., methanol) e.g., at reduced temperature
(e.g., about 0° C) and then about room temperature to form a compound

having formula XXVI, which is then isolated (e.g., quenched e.g., with an



forma conmpound having formula XXI1l, which is then

isolated (e.g., cooled, extracted, dried, and
woanp@itnat ed); and. O H RB NR5 N Rs 0 XXl PCTOS2@5/034029

al kyl ating or arylating a conmpound having fornmnul a

XXI'l'l (e.g., with benzyl brom de) followed by

deprotecting to forma conpound having fornula XXIV.

WO 2006/ 034419 PCT/ US2005/084029 -36 0 NNRL R8 | N

RS NR6 XXIV O OH [0058] In one enbodinent, the

invention relates to a nethod of preparing a conpound

] i
AP et 81 D0 E el i BBHcR B T SbPPoE polvcat gy

dOQ)gEMS @ﬁshmaﬁd)cérmemrﬁed)gonpound havi ng formula XX V.

0 o)
F
Re— \ —R4 _“ _
R R
N 8 1
.
o) ng H

XXVl

b) condensing a compound having formula XXVI with an indole
compound VIII e.g., at elevated temperature (e.g., about 180° C) for a
sufficient time (e.g., about 30 minutes) to form a compound having formula
XXVII, which is then isolated (e.g., cooled and recrystallized (e.g., from

ethanol/water)); and

RS_ | \ R5
x N
H

Vil

c) alkylating a compound having formula XXVII with a halogenated
acetic acid alkyl ester (e.g., &-butyl bromoacetate) in a solvent (e.g., DMF) in
the presence of a base (e.g., K»COs) at elevated temperature (e.g., about 80-
100° C) for a sufficient time (e.g., several hours), followed by deprotection

e.g., with an organic acid (e.g., TFA), to form a compound having formula



~RL NHNN R8i I RB1INRS ~\\ RS NN R6 RGO
XXIV 0 XXI'1l OY OH [0059] In one enbodi nent, the

wonvernssan rel ates to a nmethod of preparing a Pcomnsewsd34029

having forrmula XXVI11, conprising a) reducing a
conpound having fornmula XXV with a reduci ng agent
(e.g., NaBH4) in a polar solvent (e.g., nethanol)

e.g., at reduced tenperatur3@- (e.g., about 0 C) and

t hen about roomtenperature to forma conpound having
formula XXVI, which is then isolated (e.g., quenched
e)@(é/ﬂllfé"'\%ﬁlcl’?ns WQH%Q&%% eft%&eldﬁ? g%g&ﬁ%lgpunﬁgd bz
aL(IMS)poI ar soI vent (e g , DCM, washed, and
concentrated); OO R8 NR1 -1 NR HOHXXVXva
b) condensing a conpound hal ng formula XXVI with an

i ndol e conpound VI I 1-€g at el evated tenperature
(e.g., about 180 FsTor 4 i
about 30 m nutes) to Teorma conpound havi ng forml a
XXVIl, which is then isolat ) cool ed and
recrystalllzed (e.qg., fli/ rater)); and R6 RS

N
o
OH
XXVl
[0060] In one embodiment, the invention relates to a method of preparing a

compound having formula XXVIII, comprising condensing a compound
having formula XXVII with a halogenated acetic acid alkyl ester followed by

deprotecting to form a compound having formula XXVIII.

O
OH
XXVl XXVl
[0061] In one embodiment, the invention relates to a method of preparing a

compound having formula XXXI, comprising

a) methylating a compound having formula XXIX with a methylating
agent (e.g., MeMgBr) in the presence of a Lewis acid (e.g., Me3Al) at reduced
temperature (e.g., 0° C) to form a compound having formula XXX, which may



H VII O RBI NRLR5 -116 NH XXVII ¢)

al kyl ati ng a conpound having formula XXVIl with a
woabwgenaded acetic acid al kyl ester (e.g., t-BargiS2005/034029

bronpacetate) in a solvent (e.g., DWF) in the

presence of a base (e.g., K2C03) at el evated

tenperature (e.g., about 80- 1000 C) for a sufficient

time (e.g., several hours),3dollowed by deprotection

e g , Wth an organic acid (e.g., TFA), to forma

npound havi ng formul a WO 2006/ 034419

P /U 2005/ O 029 I n e
g‘r % e%f?lg é i “Fo g’%%&e%s 1zlrlndﬁyv:g)url fllpﬁlahgcia b*.c%@é el
Rahﬂonut@raﬂ@)land% NO OHXXVIII [0060] In one
enbodi nent, the invention relates to a nmethod of
preparing a conpound having formula XXVIII,

conpri sing congdensing a conpound having formula XXVII

with a halo enal_tf@d acetic acid al kyJ/ estgep fol | oned by

depr ot e&g_l_ oform a conmpound Ravi ng| fQiurul a XXVI 1.
OR3 NR / AN
—Rs Rs 4 | JRe

N N

VOY S/OY

O 0]

XXIX XXX
b) alkylating or arylating a compound having formula XXX in a solvent

(e.g., DMF) in the presence of a base (e.g., K2CO;) at elevated temperature
(e.g., about 80-100° C) for a sufficient time (e.g., several hours), followed by
deprotection e.g., with an organic acid (e.g., TFA), to form a compound
having formula XXXI, which is then isolated (e.g., extracted to dryness and
purified by LCMS).

[0062] In one embodiment, the invention relates to a method of preparing a
compound having formula XXXI, comprising alkylating or arylating a

compound having formula XXX to form a compound having formula XXXI.



ORB NR R5 -R6 N R5 -R6 ONOH HXXVII XXVIII

[0061] In one enbodinent, the invention relates to a
worbdsmd4qad preparing a conpound havi ng for nul aCKXXEG05/034029

conprising a) nethylating a conpound having fornul a

XXIX with a nethylating agent (e.g., MeMgBr) in the

presence of a Lewis acid (e.g., M3Al) at reduced

tenperature (e.g., 00 C) tqg.orma conmpound having

formul a XXX, which may WO 2006/ 034419

PCT/ US2005/ 034029 -39 then be isolated (e.qg.,

extracted, drigd, and purified by silicg gel

chr omat ogr hy\s;/,Oand R$- | NR8 \ R&-P = R6 R5 N
=- Q¥_ (R"_p XXI X XXX b) ﬁl [ For

aryl ating ound having for nuf {n d sol vent
(e.g., DWF) resence of a base K2C03) at
el evated te rel e.g., about 8R: s a
sufficient tinmey J, Sever al hours)‘? 'R d by
deprotection e.fg., with an organic acid {e.g., TFA),
to forma corrpog,:veOYhavingforrmla XXX, lth is then

isolated (e.g., gextracted to dryness andg purified by
LCVS). R8- I\I-RlXXXRS R6 N

XXX
[0063] In one embodiment, the invention relates to a method of preparing a
compound having formula XXXVIII, comprising
a) alkylating a compound having formula XXXII with a

halogenated acetic acid alkyl ester (e.g., t-butyl bromoacetate) in a solvent
(e.g., DMF) in the presence of a base (e.g., K2COs) at elevated temperature
(e.g., about 80-100° C) for a sufficient time (e.g., several hours) to form a
compound having formula XXXIII, which may then be isolated (e.g.,
extracted, dried, and purified by silica gel chromatography);

OHC
I
OHC Rs 4 | JRe
N F
208
TR
5 N = 6 S/‘/OY
H o]
XXXII XXX
b) condensing a compound having formula XXXIII with 2-

phenylethenesulfonic acid amide in a solvent (e.g., toluene) at elevated
temperature (e.g., about 80-100° C) for a sufficient time (e.g., several hours) to
form a compound having formula XXXIV, which may then be isolated (e.g.,
extracted, dried, and purified by silica gel chromatography);



yoOH O XXXI [0062] In one enbodinent, the invention
relates to a nethod of preparing a conpound havi ng
woanmwBaXXXl , conprising al kyl ati ng or aryl at Pa@G/U&2005/034029
conpound having fornmula XXX to forma conpound having
formula XXXI. WO 2006/ 034419 PCT/ US2005/ 034029 -40 'O
(r),0O RB\ NHR8\ NRLRS N=-R6 RS NR5S _OY yoH O
O XXX XXXI  [0063] In one enhodi nent, the invention
relates to a nmethod of preparing a conpound havi ng
formula XXXVII11, conprising a) al kylating a conpound
havi ng fornul a XXXII W th hal ogenated acetic acid
al kyl ester (e.g., Egéx;\ noacetate) in a sol vent
(e.qg., in the pF S nce a base (e.g., K2C03) at
eIevated tenperature (e. g/, about 80- 100 CD for a
sufficient tinme (e.g., sevearal hours) to forma
compound havi ng f or mul |ch may t hen be

isolated (e.qg., extrac5edN ®and purified by
silica gel chromatography)y OHC OHCR5 NI = R6 R5 /
I / RB ~Oy HO XXXII XXXI Dyb) condensing a
compound havi ng fornmul a Il with 2-

phenyl et henesul fonic acid amde in a -solvent (e.g.,
tol uene) at elevated tempe¥®Mire (e.g., about 80-100
C for a sufficient tine (e.g., several hours) to

c) alkylating a compound having formula XXXIV with an
alkylating agent (e.g., CHCHMgBr) in the presence of a Lewis acid (e.g.,
MesAl) at room temperature for a sufficient time (e.g., 10-30 minutes) to form
a compound having formula XXXV, which may then be isolated (e.g.,
extracted, dried, and purified by silica gel chromatography);

d) cyclizing a compound having formula XXXV in the presence
of a catalyst (e.g., 5% Grubb's catalyst) in a solvent (e.g., DCM) at elevated
temperature for a sufficient time (e.g., several hours) to form a compound
having formula XXXVI, which is then isolated (e.g., by silica gel
chromatography);



forma conpound having formula XXXI'V, which may then
be isolated (e.g., extracted, dried, and purified by
weoi2biemasqgel chromat ography); WO 2006/ 034419  PCT/US2005/034029
PCT/ US2005/ 034029 -41- O n Ph-//--SSFO NR5 R6 N
~-Oy O XXXIV c¢) alkylating a conmpound having formul a
XXXIV with an al kylating agent (e.g., CH2CHwWBr) in
the presence of a Lewis acigh(e.g., M3Al) at room
tenperature for a sufficient tinme (e.g., 10-30
mnutes) to form a conpound having formula XXXV,
whi ch may then be isolatgd (e.g., extracted, dried,
and purified by silica g&d~Cchromatography); 0 u
Ph-//SSFONH R5 R6 N (f) WO XXXV d) cyclizing a
compound havi ng formul a>% in the presence of a
catal yst (e.g., 5% G ubb'g.¢c lyst) in a sol vent
(e.g., DCM at elevatey aRyre for a sufficient
time (e.g., several hoursN- orm a conpound

XXXVI

e) alkylating or arylating a compound having formula XXXVI in
a solvent (e.g., DMF) in the presence of a base (e.g., K2COs) at elevated
temperature (e.g., about 80-100° C) for a sufficient time (e.g., several hours) to
form a compound having formula XXXVII, which may then be isolated (e.g.,
extracted, dried, and purified by silica gel chromatography); and

) reducing a compound having formula XXXVII with a reducing
agent (e.g., NaBH,) in a solvent (e.g., isopropanol) at elevated temperature,
followed by deprotection with a base (e.g., NaOH) in a solvent (e.g., ethanol)
at elevated temperature (e.g., about 80-100° C) for a sufficient time (e.g.,
several hours) to form a compound having formula XXXVIII, which may then

be isolated (e.g., extracted to dryness and purified by LCMS).



having formula XXXVI, which is then isolated (e.g., by
silica gel chromatography); WO 2006/ 034419
WOCH6lUS2005/ 034029 -42- ~. O "NH R5 = R6 N OFCTDS2005/034029
XXXVl e) alkylating or arylating a conpound havi ng
formula XXXVI in a solvent (e.g., DMF) in the
presence of a base (e.g., K2C03) at el evated
temperature (e.g., about 8043100 C) for a sufficient
time (e.g., several hours) to forma conmpound having
formula XXXVI1, which may then be isolated (e.g.,
extracted, dried, and pugified by silica gel
chromat ography); and NRXR5 | = R6 N OY O XXXVl |
f) reducing a conpound Raving formula XXXVI1 with a
reducing agent (e.g., NaBH4) in a solvent (e.g.,
i sopropanol) at el evated tenpegature, followed by
deprotection with a base . OH) in a solvent
(e.g., ethanol) at el evatnwd~#£nperature (e.g., about
80-100 C) for a sufficieng tinme (e.g., several hours)
to forma conmpound having JoPhul a XXXVI 11, which may
then be isolated (e.g., extracted to dryness and
purified by LCVS). WO 20060084419 PCT/ US2005/ 034029 -
43

[0064] In one embodiment, the invention relates to a method of preparing a
compound having formula XXXVII, comprising reducing a compound

having formula XXXVII followed by deprotecting to form a compound having

formula XXXVIII.
0]
\\8\40 O\\Sfo
I NH N"‘R1
/ x
Rs | S Re Rs / R
N F N 6
SﬁOY S/OH
o 0
XXXVI XXXV
[0065] In one embodiment, the invention relates to a method of preparing a
compound having formula XLII, comprising
a) acylating an indole compound having formula VIII with a compound

having formula XXXIX in the presence of a Lewis acid (e.g., AlCl3) (e.g.,
about 60-80° C) for a sufficient time (e.g., several hours) to form a compound

having formula XL;



\SSO , NR RS R NOH OXXXVIII [0064] In one
enbodi nent, the invention relates to a nethod of
wonrepasialy a conpound having formula XXXVI I, PCT/US2005/034029
conpri sing reduci ng a conmpound having formnmula XXXVI I
foll owed by deprotecting to forma conpound havi ng
formula XXXVI1l. OO (NHNR R5 Nj = R6 R R6 N
~-OQy ~~-OH OO XXXVI XXXM4g4-1 [0065] In one
enbodi nent, the invention relates to a nmethod of
preparing a conpound having forrmula XLII, conprising
a) acylating an indole conpound having fggmula Vi1
with a conpound having forrmula XXXI X in §h&2presence

of a Lewis acid (e.g., AICl13) (e.g., a 280 O
for a sufficient tine (e.g., veral hours) f0rma
conpound having fornula XL 2006/ 034
PCT/ US2 029 -44 HORZ R2a O /)
Rs | S Re Roa Rs 5 Re
N~ o) N
H H
Wil Re % XL

b) cyclizing a compound having formula XL with an alkylhydrazide (e.g.,
R;NHNH,) in a solvent (e.g., toluene) at elevated temperature for a sufficient

time (e.g., several hours) to form a compound having formula XLI; and

c) alkylating a compound having formula XLI with a halogenated acetic
acid alkyl ester (e.g., t-butyl bromoacetate) in a solvent (e.g., DMF) in the
presence of a base (e.g., K,CO;) at elevated temperature (e.g., about 80-100°
C) for a sufficient time (e.g., several hours), followed by deprotection e.g.,
with an organic acid (e.g., TFA), to form a compound having formula XLII,

which may then be isolated (e.g., extracted to dryness and purified by LCMS).



XXXIXORB R ORS/ =R RRaRE-ReE ON HH VIII

R3 O XL b) cyclizing a conmpound having fornula XL with
wanowlosydihydr azi de (e.g., RINHNH2) in a sol veRCT(US2@5/034029

toluene) at elevated tenperature for a sufficient

time (e.g., several hours) to forma conpound havi ng

formula XLI; and 0 R2 RRza RL. N%R3 RS/ -R6 NH

XLl c¢) alkylating a conpawsd having formula XLI with

a hal ogenated acetic acid alkyl ester (e.g., t-butyl

bronmpacetate) in a solvent (e.g., DVF) in the

presence of a base (e.g.gq C03) at el evated

tenperature (e.g., about y80#1000 C) for a sufficient

tine (e.g., several IRuRs),\f8t1owed by deprotection

e.g., Wwth an organic agigd'(Bsg., TFA), to forma

conpound having formula XLAlI, which nmay then be

i solated (e.g., extract ' ss and purified by

LCVS). WD 2006/ 034419 84029 - 45 OR2

Rl--NRRa % NR3I RS | /

[0066] In one embodiment, the invention relates to a method of preparing a
compound having formula XLII, comprising condensing a compound having
formula XLI with a halogenated acetic acid alkyl ester followed by

deprotecting to form a compound having formula XLIL

XLI

[0067] An important aspect of the present invention is that compounds of
Formula I inhibit the binding of PGD, and its metabolites, as well as any other
endogenous ligands, to the CRTH2 receptor. Therefore, it is contémplated
that these compounds inhibit the effects of PGD, or its metabolites or other
ligands on cells containing CRTH2 receptors. The inhibitors of the present
invention can be used to block the effect of endogenous ligands of the CRTH2
receptor in any disorder that can be treated, ameliorated, or prevented by
blocking the CRTH2 receptor. Thus, the present invention provides

compositions and methods for targeting animals characterized as having



1?-O HO XLIlI [0066] In one enbodi ment, the invention

relates to a nethod of preparing a conpound havi ng
woanwBaXLl |, conprising condensi ng a conpoun#Cinagig/034029

formul a XLI mnth a hal ogenated acetic acid al kyl ester

foll owed by deprotecting to forma conpound havi ng

formula XLIl. OR2 R _NRa OR2N %R3 RlI-N Ra R3

RS R R5 1 \ R6 1~1-O H HQ6-XLI XLI | [0067] An

i nportant aspect of the present invention is that

conpounds of Formula | inhibit the binding of PGD2
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100680 Ce ot PoTE TRBR Ry o ComBagaE o St bgert
fﬁ{veh@&gairé REedA Ry lﬁ%bﬁdﬁb@é@%ﬂé,l mde@sOrgaw, Ry pHhological
2006/ 034419 PCT/ US2005/ 034029 -46 el evated |evels of
Paprlidonsoander disersgeriefas in jaganrignabf(eghed amamppalian subject
recept e n
SRR g FOCURIEEL RN 000 AR, g
PGRZo3r digbiders, emﬁﬁgsnmmspMMQa@ds ot drhenabRTHY treemepit cor
that woul d benefit from grea r}g the effects,.of
t Eephylegisaisingibe presepfgnetho positions. A non-hmltlng list

of these diseases and conditions includes, but is not limited to, disorders of the

respiratory tract, including asthma, chronic obstructive pulmonary disease,
bronchitis, rhinitis, nasal polyposis, sarcoidosis, farmer's lung, fibroid lung,
idiopathic interstitial pneumonia, cystic fibrosis, and cough; disorders of the
bones and joints, including arthritis, ankylosing spondylitis, Reiter's disease,
Behcet's disease, Sjorgren's syndrome, and systemic sclerosis; disorders of the
skin and eyes, including psoriasis, dermatitis, Lichen planus, pemphigus,
epidermolysis bullosa, urticaria, angiodermas, vasculitides, erythemas,
cutaneous eosinophilias, chronic skin ulcers, uveitis, corneal ulcers, and
conjunctivitis; disorders of the gastrointestinal tract, including celiac disease,
proctitis, gastroenteritis, mastocytosis, Crohn's disease, ulcerative colitis,
irritable bowel disease, and food-related allergies; disorders of the central and
peripheral nervous system, including Alzheimer's disease, amyotrophic lateral
sclerosis, Creutzfeldt-Jacob's disease, AIDS dementia complex, Huntington's
disease, Guillain-Barre syndrome, multiple sclerosis, encephalomyelitis,
myasthenia gravis, tropical spastic paraparesis, CNS trauma, migraine, and
stroke; disorders of other tissues and systemic disorders, including
atherosclerosis, AIDS, lupus erythematosus, Hashimoto's thyroiditis, type I
diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,

leprosy, thrombocytopenia purpura, post-operative adhesions, sepsis,



normal |evels. [00681 In sone enbodi nents, the

conposi tions and nethods of the present invention are
wagew/Betdreat di seased cells, tissues, organsPCOUS2005/034029

pat hol ogi cal conditions and/or disease states in an

animal (e.g., a manmalian subject including, but not

limted to, humans and veterinary animals). In this

regard, various disorders, 4 seases and pat hol ogi es

are amenable to treatnment or prophylaxis using the

pr esent nethods and conpositions. A non-limting |ist
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gravis, tropical spastic paraparesis, CNS trauma,
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pareaterathap oslditoiser thﬁv@blad Bechi et 1n§fécp§| also ygguce or avoid
2006/@;}? /4112 pagig/:%-r{ﬁéj Iséﬁe(c)F | 0340831air gul%odlments the combination

gl themapiet enephpdséddsby ﬂﬁgjngdrm?t/mﬂ ngopxzéﬂah improved overall therapy

relative to administration of a compound of Formula I or any therapeutic agent

alone. In certain embodiments, doses of existing or experimental therapeutic

agents can be reduced or administered less frequently which increases patient

compliance, thereby improving therapy and reducing unwanted or adverse
effects.

[0070] Examples of useful therapeutic agents include, but are not limited to,

agents used to treat asthma and rhinitis (steroids (e.g., budesomide), p2-

receptor agonists (e.g., albuterol), leukotriene receptor antagonists (e.g.,

montelukast)), agents used to treat autoimmune disease (glucocorticoids,

cyclosporine, tacrolimus, mycophenolate mofetil), agents used to treat nervous



failure; and acute and chronic allograft rejection

[ 0069] Sone enbodi nents of the present invention
wonraasiodetioet hods for adm nistering an effecti PeTasewsn34029

of a conpound of Formula | and at |east one

addi ti onal therapeutic agent. The additiona

t herapeutic agent may be any therapeutic agent that

has been used, is currentlysgised, or is known to be

useful for treating, aneliorating, or preventing a

di sorder enconpassed by the present invention. For

exa er
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requently whi'ch increases patient conpl i ance,
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[0072)y cophaTwahsds@ioef ﬁltﬂlﬂ, t}ﬁg apbee Usfedhiso itwedion nénalades all
compositions wherein the compounds of the present invention are contained in
an amount which is effective to achieve its intended purpose. While individual
needs vary, determination of optimal ranges of effective amounts of each
component is within the skill of the art. Typically, the compounds may be
administered to animals, e.g. humans, orally at a dose of 0.0025 to 50 mg/kg,
or an equivalent amount of the pharmaceutically acceptable salt thereof, per
day of the body weight of the animal being treated for disorders responsive to
inhibition of the CRTH2 receptor. Preferably, about 0.01 to about 10 mg/kg is

orally administered to treat, ameliorate, or prevent such disorders. For

intramuscular injection, the dose is generally about one-half of the oral dose.
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di sorders responsive to "
shampoos and algo preparatlons which can be administered rectally, such as

ﬁ—.2\

suppositories, as well as suitable solutions for administration by injection,
topically or orally, contain from about 0.01 to 99 percent, preferably from
about 0.25 to 75 percent of active compound(s), together with the excipient.

[0076] The pharmaceutical compositions of the invention may be
administered to any animal which may experience the beneficial effects of the
compounds of the invention. Foremost among such animals are mammals,
e.g., humans, although the invention is not intended to be so limited. Other
animals include veterinary animals (cows, sheep, pigs, horses, dogs, cats and
the like).



inhibition of the CRTH2 receptor. Preferably, about
0.01 to about 10 ng/kg is orally adm nistered to
wonrewmto34amel i orate, or prevent such di sorders. PEDMUS2005/034029

i ntranmuscul ar injection, the dose is generally about
one-hal f of the oral dose. WD 2006/ 034419
PCT/ US2005/ 034029 -49 For exanple, a suitable
i ntramuscul ar dose woul d bes@bout 0.0025 to about 25
ng/ kg, and nost preferably, from about 0.01 to about 5
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active conpound(s), together with the excipient. )
phosphate, as well as binders such as starch paste, using, for example, maize

starch, wheat starch, rice starch, potato starch, gelatin, tragacanth, methyl
cellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose,
and/or polyvinyl pyrrolidone. If desired, disintegrating agents may be added
such as the above-mentioned starches and also carboxymethyl-starch, cross-
linked polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as
sodium alginate. Auxiliaries are, above all, flow-regulating agents and
lubricants, for example, silica, talc, stearic acid or salts thereof, such as
magnesium stearate or calcium stearate, and/or polyethylene glycol. Dragee
cores are provided with suitable coatings which, if desired, are resistant to
gastric juices. For this purpose, concentrated saccharide solutions may be
used, which may optionally contain gum arabic, talc, polyvinyl pyrrolidone,

polyethylene glycol and/or titanium dioxide, lacquer solutions and suitable
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invention may be admnistered to any animal which nmay
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the invention. Forenbst anong such aninmals are

manmal s, e.g., humans, although the invention is not

intended to be so limted. Other animals include

veterinary ani mals (cows, sieep, pigs, horses, dogs,

cats and the like). WO 2006/ 034419 PCT/ US2005/ 034029
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pharnaceutlca preparations of the present invention
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acchar Rl SriRedtRRs RhichUSAOSR: ussd Redtall
IOOSIjr sor b#({gglﬁle %H?nnd%glge Lﬁjerprgdr z;?)lﬁons and/ or czlall cium Y

phndpdgties exdmple esngmshtentsr, mdmh:mmsp hbs ph@béla@pn of one or

cal ci u dro

CaL LR SRR RSSO, o B o8, DRSS Ror

Whals skar e ol 1est1@w:@ﬁ1, cﬁohﬁ{tﬁetﬁi aﬁg@ce@ws atdrn paraffin

tragacanth, net cel | ul ose,

hﬁwﬂm@yllﬁeﬁ%}tlo@e fit] ig| %@ep05§8ﬂi¢ {anuse gelatin rectal capsules

carb e | /

i T
base materials include, for example, liquid tnglycendes polyethylene glycols,

or paraffin hydrocarbons.

[0082] Suitable formulations for parenteral administration include aqueous
solutions of the active compounds in water-soluble form, for example, water-
soluble salts and alkaline solutions. In addition, suspensions of the active
compounds as appropriate oily injection suspensions may be administered.
Suitable lipophilic solvents or vehicles include fatty oils, for example, sesame
oil, or synthetic fatty acid esters, for example, ethyl oleate or triglycerides or
polyethylene glycol-400.  Aqueous injection suspensions may contain

substances which increase the viscosity of the suspension include, for



such as the above-nenti oned starches and al so

car boxynet hyl -starch, cross- |inked pol yvinyl
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flowregul ating agents and |ubricants, for exanple,

silica, talc, stearic acid or salts-thereof, such as

magnesi um st earate or cal cigpn stearate, and/ or

pol yet hyl ene glycol. Dragee <cores are provided with

suitabl e coatings which, if desired, are resistant to

as 4 . E [ ur c r
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e To inrec capsu
allowmg the mixture to cool. A typical example of such an ointment is one

which includes about 30% almond oil and about 70% white soft paraffin by
weight.

[0086] Lotions may be conveniently prepared by dissolving the active
ingredient, in a suitable high molecular weight alcohol such as propylene
glycol or polyethylene glycol.

[0087] The following examples are illustrative, but not limiting, of the method
and compositions of the present invention. Other suitable modifications and
adaptations of the variety of conditions and parameters normally encountered
in clinical therapy and which are obvious to those skilled in the art are within

the spirit and scope of the invention.



whi ch consi st of a conbination of the active conpounds
W th a base. Possible base materials include, for

wexerspBet191 i quid triglycerides, polyethyl ene gPgTmiss05/034029

or paraffin hydrocarbons. [0082] Suitable formulations

for parenteral adm nistration include aqueous

sol utions of the active conpounds in water-soluble

form for exanple, water- ssguble salts and al kal i ne

solutions. In addition, suspensions of the active

conpounds as appropriate oi ly injection suspensions

n%% 5&{¢ﬁgghg g-Sui table Iipophilic solvents pr

| y oils, for exanple, sesane oi

or synthetlc fatty aC|d esters, for exanple, ethyl
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vention a ated preferably as oils,
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Suitable carriers include

opriate carriers.
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[00909 ncl udeds s e HPIaS wad patismicana rslioves: col or or
ragrance, if desired. Additionally, transdernal
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of mneral oil, self- enulsifying beeswax and water in
vvliililléhteﬁnrwwlébtal% active ingredient, dissolved in a

[0091;i\mat ypiia nexa%_pﬁa[@vag'per '&1 a(fSlrg H%%k&‘ IBiod i ﬁl@‘ﬂaﬁﬁ‘gld

such a creamis one

i NNMRA@6OMBIa)t 40 parts water, about 20 parts
beeswax, about 40 parts mneral oil and about 1 part
al nond

EXAMPLE 1

[3-(1,1-Dioxo-2,3-dihydro-1H-1 AS-benzo[d]isothiazol-3-yl)-indol-1-yl]-acetic
acid

a.) 3-Chloro-benzo[d]isothiazole 1,1-dioxide (Wade et al., U.S. Patent No.

4,140,693) (Scheme 1)

[0092] Saccharin (10 g) was treated sequentially with dioxane (40 mL),
thionyl chloride (15 mL) and DMF (0.4 mL). The resulting suspension was
heated to reflux for 24 hours. The reaction mixture was concentrated to
dryness and recrystalized from 60 mL toluene to give 5.7 g of the sub-title

compound as a white solid.



oil. [0085] G ntnents may be fornmul ated by m xing a
solution of the active ingredient in a vegetable oil
weouals/asi1al nrond oil with warm soft paraffin an#CT/US2005/034029
allowng the mxture to cool. A typical exanple of
such an ointnment is one which includes about 30%
al nrond oil and about 70% white soft paraffin by
wei ght. [0086] Lotions may-4ge- conveniently prepared by
di ssolving the active ingredient, in a suitable high
nol ecul ar wei ght al cohol such as propyl ene glycol or
p Iyet I . f;0f exanpl es are
i |%r ust I?,g(ltl%@dg{)éﬂ? Bﬁbc?{& ?@ﬁ]z%tlhl-r%&ec}?l '{lﬁgdﬁgt hodrmand
[0093F OnpOS Thdod 61 19fm g, hemnfods)smdt3-b}ﬂvﬁnnlbém6[d]1@>mmzdsw I-dloxéde

nmodi ficati ons_and adaptati ons_of ari of
c 63t Wb STBORI VSt EFRES 51 %’Eh%ndql Jlage ai Blayed py ALCH
g'mq g@' iﬁéﬂ GlAdy, aRe WRkieh AfBurl b;vasq&eatehqotés@i@ overnight,

n the art are within the spirit and scope of
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binpriys S8 20U .- H\t er s 2767 sanpl e manager,
Wat er s %ﬁ% ﬁ de?ﬁgct)é\? (220 and 254 nM, and Waters

M cromass ZQ el ectrospray mass spec detector. The
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[Qgg_g]lwﬁg@&ytl cal HPLC anal ysis was perfornmed as
follows: Waters XTerra M5 C18 50 x 4.6 nmm 3. 5m col um
[00941bbi | e Arsabuion 1ofiie\ arodnetoivmrexaenlatb Herd e (308 mey was

RS LU S 5

®fomOftetate (186QRY} 1 4arhol)l ML esactioe was| Hedtedtoad0e.C for 1
[OO éd Preparative HPLC was perfornmed as foll ows:
ittt KaCPb @pd frbuierh brosepagetais ere sidddil urmohesh) and

?ea#&?%aé"ﬁ@&@d“{@ foPt et fr BUff efn@teaRtibre was @dtkd and

partltloned between EtOAc and water. The organic layer was washed with

water 3 times then dried over MgSO, and concentrated to give the sub-title
compound as a yellow solid. MS: ESI (positive): 397 (M+H).

d.) [3-(1,1-Dioxo-2,3-dihydro-1H-17»6—benzo[d]isothiazol-3—yl)-indol-1-
yl]-acetic acid tert-butyl ester

[0095] A solution of the product from example 1, step ¢ (100 mg, 0.25 mmol)
was dissolved in 4 mL MeOH. NaBH, (30 mg, 0.75 mmol) was added and the
reaction was stirred at rt for % h. Additional NaBH, was added as needed in
order to push the reaction to completion. The reaction was carefully quenched
with HOAc until the evolution of hydrogen ceased. The resulting solution was
partitioned between dichloromethane (DCM) and H,O. The organic layer was
dried over MgSO, and concentrated to an orange oil that was used without

further purification. MS: ESI (negative): 397 (M-H).



Acetonitrile: 10 to 99% at 8 m nutes, 99% hold to 9

mnutes, 99 to 10% at 9.5 mnutes, re-equilibrate.
wOQOBHB4MIVR anal ysis was performed using a Br uRer/US2005/034029

Bi oSpin UtraSheild NWVR (300MHz). EXAMVPLE 1

[3-(1, 1- D oxo- 2, 3-di hydro-1 H 1

7P-benzo[ d]i sot hiazol -3-yl)-indol-1-yl]-acetic acid

a.) 3-Chloro-benzo[d]isothigzole 1,1-dioxide (Wade et

al., US. Patent No. 4,140,693) (Schene 1) [0092]

Saccharln (10 g) was treat ed sequentially wi th di oxane

R EHeREnIt %éaeﬂéy%ﬂ T pdab et e b e,

h? ra%etlchy;dreactl on m xture was concentrated to
1)jness and recrystalized from60 nL toluene to give
[0096F. 7 g @he prmlusudt dxatipée 1,cstﬁmb(jﬁ2cmaso @8 wmalkwedreaied weth
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[ @ng%ctio‘ﬁd%secoﬁ&éﬁram to lh‘iﬂé@é é.n@ibld'lﬁed by preparatlve LCMS to

3-chl oro-benzo[ d] i sot hi azol e

by hiile compentil 8 NMIGDNISE- ) B St 38614t A Bpal b

6 2 s
h}e&g?%%}’ 3%‘% %{gg?e%%d iphé ﬁg’oo 9% ’quZ’ndP@g\’A@
w7thHwat B, 6.871d,) = TJZeHz,eBH),td.@ig (s o]lH)d 4v@s(s§ 2H)pMSH, ESI
washed with water, and dried to give 0.3 grans of the
s(meeetivde34bidbnd. V5. ESI (negative): 281 (M H).
c.) [3-(1, 1-D oxo- IH-1’?
6- benzo[ d] i sot hi azol - % ) ndoI -I -yl]-acetic acid
tert-butyl ester [0094] 2n of the product from
exanple 1, step b (300 np) vvas d| ssol ved in DVF and

tb[!ﬁ %%MB@M o(ﬂﬁquenéh{@]1éoﬂﬁyicﬂ 3t} GustyIoMd1=1-

bronoaéet ate (150 é . The reactlon was
heated to 80 C for 1 y AS |t|onal K2C03 and t - butyl
bronpacet ate were added (1 nmmol each) and the
redct i Sr(SHissthybategdole3-y)deazd[dlisathiazolghb 1 dicrdds dRcheae
cdgled and

[0097] The sub-title compound was prepared as described for example 1, step
b) using 5-methyl indole.

b.) [3-(1,1-Dioxo-1H-1 AS-benzo[d]isothiazol-3-yl)-5-methyl-indol-1-y1]-
acetic acid tert-butyl ester

[0098] The sub-title compound was prepared as described for example 1, step
c) using the product from step a).

c.) [3-(1,1-Dioxo-2,3-dihydro-lH-1K6-benzo[d]isothiazol-3-yl)-S-methyl—
indol-1-yl]-acetic acid tert-butyl ester

[0099] The sub-title compound was prepared as described for example 1, step
d) using the product from step b).

d.) [3-(1,1-Di0xo-2,3-dihydro—1H-17»6—benzo[d]isothiazol-3—yl)—5-methyl—
indol-1-yl]-acetic acid



partitioned between Et CAc and water. The organic |ayer
was washed with water 3 tines then dried over MgSO4

wandemonaentrated to give the sub-title conpoRQWUS2008/034029

yellow solid. MsS: ESI (positive): 397 (MrH). d.)

[3-(1, 1- D oxo- 2, 3-di hydro-| H 1X6- benzo[ d] i sot hi azol - 3-
yl)-indol-1- yl]-acetic acid tert-butyl ester [0095] A
solution of the product frosgexanple 1, step ¢ (100
ng, 0.25 nmmol) was dissolved in 4 nL MeOH NaBH4 (30
ng, 0.75 nmmol) was added and the reaction was stirred
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r %ﬁéftmfw@ctwﬁtuﬂa by MSeRShe@gativiel:BSEQCHYNt i | t he
evol uti on of hydrogen ceased. The resulting solution

was partitioned between dichl oronet hane (DCM and

H2O. The organic | ayer wasaM®BIEeSd over MgSO4 and
concentrated to an orange oi | that was used vvithout
further_purification, ESI t ive): gM_H) .
v@ib@é?m%ﬁgdmougédéab ] 35391 |- yD- 3 met yl-indol-1-
[ 3- (1, 1- Di oxo- 2, 3- di hydyH-=aceticigsfl benzo| d] i sot hi azol - 3-
yl)-indol-1- yl]-acetic acid [0096] The product of

exgnpl q_ LM%fh R1ft-ih gc’ﬂ- I A&?Q(gd{lmaiz&@sl {Iged [S%k'hl/}elihe

trlfluor acet c acl or 70%’TFA In
Afli)er stirring 2 - 24 h, the reaction was

[OOIq} nceng[r at e@éltﬂ?ﬁg%o ngd ur | fi (feld ﬁ%ﬁﬁ eﬁar at éﬁ F§tep
7. bggsflé Q@nétﬂgl ﬂiﬁgle 7FhE|?rc7du5t7 did (nm cr%bﬂalhz@ H?@n gﬁencﬂiﬁl)g; and

Jivasin@eadmunﬂeai by@asvtmtng bPEWGBHZD armlHyatelG 07 (s,
1H), 4.62 (s, 2H); WMs: ES (negatlve) 341 (MH).
EXAMPLE 2 [3-( 1, 1-Di oxo-2, 3-di hydro-1H 1

265 penzoldl Lﬁi@kBJ mjzw - Berieb)d]RothREEN3-yi) B flethyll-indol-1-y1]-

yl]™-acetic acid
3-acgtiavsidhtert-butyliastes| - 3- yl ) - benzo[ d] i sot hi azol e

1-di oxi de henme 0097
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c) using the product from step a). This compound was purified by

chromatography (EtOAc/Hex) prior to use in subsequent steps.

c.) [3 —(1,1-Dioxo-2,3-dihyd:ro-1H-1ks-benzo[d]isothiazol—3-yl)-2-methy1—
indol-1-yl]-acetic acid tert-butyl ester

[00103] The sub-title compound was prepared as described for example 1, step
d) using the product from step b).

d.) [3-(1,1-Dioxo-2,3-dihydro-1H-1Ks-benzo[d]isothiazol-B-yl)-2-methy1—
indol-1-yl]-acetic acid

[00104] The title-compound was prepared as described for example 1, step ¢)
using the product from step ¢). MS: ESI (negative): 355 (M-H).



b) using 5-nethyl indole. b.) [3-( I, |I-Doxo-lHi2

6- benzo[ d] i sot hi azol - 3-yl)-5-net hyl -i ndol - 1-yl ] -
waceaieios44ei d tert-butyl ester [0098] The sub-t PCITAIS2005/034029

conmpound was prepared as described for exanple 1, step

c) using the product fromstep a). c.)

[3-(1, 1- Di oxo- 2, 3-di hydro-1H 176- benzo[ d] i sot hi azol - 3-

yl)-5-nethyl- indol-1-yl]-agetic acid tert-butyl ester

[0099] The sub-title conmpound was prepared as

descri bed for exanple 1, step d) using the product

fromstep b). d.) [3-(i @

| - Di ox0- 2, 3- di hydr o- | i TR MERE S, d] i sot hi azol - 3-yl ) - 5-
nmet hyl - indol-1-yl] -acetic acid WO 2006/ 034419
PCF/(US2Did%6-Q3% 6ih9dro- HE- 1D ORAM] didoehiszdol Beylp 6 mpabhoxy-ndsl-
prepared as described floyl]-aoetiofaki®d 1, step e) using
the product fromstep c). Ms: ESI (negative): 355

M. H) . E 3.[3-(1 1-Dioxo-2,.3-di hydro- |H.1 . .
XEIbenadt PEaL oLy PSS arigor - | | 11-dioxide
Yiderartnc acid a.)
3-(2-Methyl -1 Hindol -3-yl)-benzo[d]isothi azol e
[00105] 1- di Ghiecub-itle lsempound wpeprepaled 7B dessuibed ffor exappipbuip

r epar as. cribed for exanple 1, step b)
ﬁ?ﬁé’rﬂ%-%&ﬁﬁy‘iﬁﬁ% e. The product did not crystallize

upon quenching, and was instead purified by
partitioning between and water. b.) )
[ 3)( 1, 13100.d:ioke+l H- B\ Hesnze[ddipethiszel 3rybt-methoxydngaltInyll-
- nqol - I.-,E/I ]+- ce{ irc acid tert-butyl ester [00102] The
s @b 2lcllde oo FRA was prepared as described for

[OOIME anpl ernk,subltile cofpotid Rds phpairdes described foiséxamply 1, step
Thi s conmpound was purified by chromatography

( E) ering roprodiat fiom $emidke i n subsequent steps. c.)
[3-(1, 1- Di oxo-2, 3-di hydro-I1H 1

26- benzo[ d]i sot hi azol - 3-yl ) - 2- net hyl -

i ndol - 13y( JI-PRebiz3-aitiydrd Bit13Bbtyio] €idotiiazol-3-yl)-5-

methoxy-indol-1-yl]-acetic acid tert-butyl ester
[00107] The sub-title compound was prepared as described for example 1, step
d) using the product from step b).

d.) [3—(1,1-Dioxo-2,3-dihydro-lH-lKé-benzo[d]isothjazol-3-y1)—5-
methoxy-indol-1-yl]-acetic acid

[00108] The title-compound was prepared as described for example 1, step e)
using the product from step c). MS: ESI (negative): 371 (M-H).

EXAMPLE 5

[5-Ch10ro—3-(1,1-dioxo-2,3-dihydro-1H—1?u6-benzo[d]isothiazol—3-yl)-indol-1-
yl]-acetic acid

a.) 3-(5-Chloro-1H-indol-3-yl)-benzo[d]isothiazole 1,1-dioxide (Scheme
1)



[00103] The sub-title conpound was prepared as

described for exanple 1, step d) using the product
wobnrawsiap b). d.) PCT/US2005/034029

[3-(1, 1- D oxo- 2, 3-di hydro-| H 1X6- benzo[ d] i sot hi azol - 3-

yl)-2-nmethyl- indol-l-yl]-acetic acid [00104] The

title-conpound was prepared as described for exanple

1, step e) using the produsg-fromstep c). MS: ESI

(negative): 355 (MH. WO 2006/ 034419
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h | G..aci d
601075 FSr0h i8S Dot b0 Ha A et Shal ol 3-vD-
d?ﬁcﬁﬂllbﬁgaéafca%meﬂlb%tﬁest%fep d) using the product
fromste ) [3 1-Di oxo- 2, 3-di hydro-1 H 1 k6
[00111benz oriei subttitieanuipodnd was Breparstias xgsaribgd|for ¢xamplq 1, step

etic acid 108], The title-compound was prepared
8@?5?1?%@8(1'1[’3 %;[ F step e) using the product

fromstep c). Ms ESI (negative) 371(MH) EXAMPLE 5
[ 5- Chl or 0- 3- (1, 1- di oxo- 2, 3- di hydr o- | H

X8k benZ6{@ilproct-i, brﬁcﬂxog,?yrld)hydrmbﬂ 13 -ben:yq[}lhw@@z@ -ZaEbd
indol-1-yl]-acetic acid
[00112] The product from step c¢) (100 mg) was dissolved in 3 mL EtOH and
treated with 0.5 mL of 1 M NaOH. The reaction was heated to 50 °C for 2 h.
Upon cooling, the reaction was washed with DCM, acidified with 1 M HCI,
and extracted into DCM. The organic layer was washed twice with water,
dried over MgSQ,, and concentrated to give the title compound as a solid.
MS: ESI (negative): 375, 377 (M-H).

EXAMPLE 6

[5-Chloro-3—(1,1-dioxo-2,3-dihydro—1I—I-1K6-benzo[d]isothiazol-3-yl)—2-
methyl-indol-1-yl]-acetic acid
a.) 3-(5-Chloro-2-methyl-1H-indol-3-yl)-benzo[d]isothiazole 1,1-dioxide
(Scheme 1)
[00113] The sub-title compound was prepared as described for example 1, step
b) using 5-chloro-2-methyl indole.



a.) 3-(5-Chloro-IHindol-3-yl)-benzo[d]isothiazol e
1,1-di oxide (Schene 1) WD 2006/ 034419

wWOCTieiS2005/ 034029 -58 [00109] The sub-titl e eomus2ed/034029
was prepared as described for exanple 1, step b)
using 5-chloro indole. b.)
[5-Chl oro-3-(1, 1-di oxo-1 H 12
6- benzo[ d] i sot hi azol -3-yl):-§qdol -1 -yl]- acetic acid
tert-butyl ester [00110] The sub-title conpound was
prepared as described for exanple 1, step <c¢) using

f ) ;
[ B3 38 morp 2, FilRe bt 15" Porgallispthiapat-3-vD-2-methyl-
6iRpNAONIFhESRIRI PRSI ¥btr 1 ndOl - 1-yl ] -acetic acid

tert-butyl ester [00111] The sub-title_conpound was
[00114t epar dheasbdiglsconipetnd wes preanis @s descaibeg forgrampian, step

th roduct fr st . d))

[§?Eﬁ¥‘% e—%’@{l‘i"?%"&? Sﬁ%ﬁag))z 3-di hydro- | H 12

6- benzo[ d] i sot hi azol -3-yl)- indol-1-yl]-acetic acid

[00112] The product from step CLH( 190 ng) was .

dicos ol \[&d hleros3-(i. | Ricaer Zatrdihydree Hileld. Wensoldlispthiezal3-1Dv

CH...The reactjon,. 50 C for 2 h. Upon

cN?élPF%’PI RETSILARAERRERREG e DCM  aci di f i ed
[00115] t h 1 TMeRub.titleidthpRiihd 8@k @ebparddas Mebdribét done:gaiple], step

| ayer was washed twice with water, dried over MySO4,

arfdl usinademprodredranpstgp b the title conpound as a

solid. WMs: ESI (negative): 375, 377 (MH. EXAMPLE 6

[ 5-Chl oro-3-(1, 1-di oxo- 2, 3-di hydro- 1H 1X6- benzo[ d] i sot

hidag ol -[3-GHipro23-(1TeidivKo-1, hditlydio-yH} Hddehia] diisdthiazol)3-yl)-
3-(5-Chloro-2-nethyl -1 Hindol -3-yl)-benzo[d]isot hi azo
e 2tmethyi-gydodrd-yl|-aedtiedeid1) [00113] The sub-title

oo i ooV EhLR PRARALR A ARRSY PR iy s, st
PGEIdSAO @Bsdidam step c). 'H NMR (DMSO-dg) 12.95 (bs, 1H), 7.93 (s,
1H), 7.93-7.90 (m, 1H), 7.64-7.57 (m, 2H), 7.40 (d, J = 9.0 Hz, 1H), 7.07-7.04
(m, 1H), 7.00 (dd, J=2.1, 8.7 Hz, 1H), 6.92 (s, 1H), 6.16 (s, 1H), 5.00 (s, 2H),
2.39 (s, 3H); MS: ESI (negative): 389, 391 (M-H).

EXAMPLE 7

[3-(1,1-Diox0-2,3-dihydro-1H-1 A8-benzo[d]isothiazol-3-y1)-2,5-dimethyl-
indol-1-yl]-acetic acid

a.) 3-(2,5-Dimethyl-1H-indol-3-yl)-benzo[ d]isothiazole 1,1-dioxide
(Scheme 1)
[00117] The sub-title compound was prepared as described for example 1, step

b) using 2,5-dimethyl indole.

b.) [3-(1,1-Dioxo-1H-1 AS-benzo[d]isothiazol-3-y1)-2,5-dimethyl-indol-1-
yl]-acetic acid tert-butyl ester

[00118] The sub-title compound was prepared as described for example 1, step
¢) using the product from step a).



-59 b.) [5-Chloro-3-(1, 1-dioxo-1H 12
6- benzo[ d] i sot hi azol - 3-yl) - 2-net hyl -

wonawlo3k41yl ] -acetic acid tert-butyl ester [001pdT/USk®5/034029

sub-title conpound was prepared as described for
exanple 1, step <c¢) using the product fromstep a).
c.) [5-Chloro-3-(1, 1-di oxo-2, 3-di hydro-1H 12 6
-benzo[ d] i sothiazol -3-yl)-_gymethyl-indol- 1 -yl]
-acetic acid tert-butyl ester [00115] The sub-title
conmpound was prepared as described for exanple 1, step
d) using the product fromstep b). d.)
[5 Chl oro-3- (1, 1-di oxo- 2, 3-di hydro-1 H 12

6-chenz b4, i Ioibke-2zZ0kih$ddl H- 1?»6-benzogdg1soth1azol -3-y1)-2,5-
2-nethy|-|ndol-l-yl]-acetlc acid [00116] The title
cdnpdhﬁﬁmdQ%LﬂHéﬁ@ﬁ@@ﬂéﬁﬂﬁb@E}@%@d for exanple 5, step

[001 1% gus I"Ig]lg q&bﬂ@ rc%n@%%ne& 30 ﬁi)gt%c} %% ge#%Sﬁ/?)r(&}@b% dP)step
7%@&51F§ﬁkﬁrﬂduczﬁbm?ceﬁlﬂ)(d J= 9.0 Hz, 7.07-7.04

7.00 (dd, J=2.1, 8.7 Hz, 1H), 692(s 1H),
616(s 1H) 5.00 (s, 2H), 2.39 (s, 3H): MS: ESI

0T, e e O R ool 3 551 5.

y|dim8th’53l-iﬂlt16EIJ3vlﬂLacehad@H 1 yl]-acetic acid a.)
, 5-Di met hyl -1 H i ndol - 3-yl benzqé‘a;ol sot hi a
[00121>] 1 d| Fhedile ‘(@éﬂ%‘#@ vias Jrewpradzes deseriberhiar expmp ?»p%%nqéi)

Waaimgftg@@r gg fff%rﬂgépnm@ﬁ ng REAWR) S6b VBEEP D)

usi n
[3(11D|oxoll—|-1°/ﬁ benzo[d]lsoth|azol 3-yl)-2,5-di ne
thyl-indol-1- yl]-acetig-aci@rgeft-butyl ester [00118]

The sub-title conmpound was prepared as described for
exanple 1, step <c¢) using the product fromstep a). WO
2036B A4 191, PATrd52 005hpB40 P01 - Ehzod)isothiazol-3-yl)-indol-1-

[ 3-(1, 1- D oxo- 2, 3- di hydtj-dcktidaid
6- benzo[ d] i sot hi azol - 3-yl)-2,5-

a.) 3-(5-Bromo-1H-indol-3-yl)-benzo[d]isothiazole 1,1-dioxide (Scheme
1)
[00121] The sub-title compound was prepared as described for example 1, step

b) using 5-bromo indole.

b.) [5-Bromo-3-(1,1-dioxo-1H-1 AS-benzo[d]isothiazol-3-yl)-indol-1-y1]-
acetic acid tert-butyl ester

[00122] The sub-title compound was prepared as described for example 1, step
¢) using the product from step a).

c.) [5-Bromo-3-(1,1-dioxo—2,3-dihydro-1H-1%G-benzo[d]isothiazol-3-y1)—
indol-1-yl]-acetic acid tert-butyl ester

[00123] The sub-title compound was prepared as described for example 1, step
d) using the product from step b).



di met hyl -i ndol -1 -yl]-acetic acid tert-butyl ester
[00119] The sub-title conpound was prepared as

wdeswrisbag for exanple 1, step d) using the pPOTWS2005/034029

fromstep b). d.)

[3-(1, 1- D oxo- 2, 3-di hydro-I H1 a, 6-benzo[ d]i sot hi azol -3
-yl)-2,5- dinethyl-indol- | -yl] -acetic acid [00120]
The title conpound was prepgred as described for
exanple 5, step d) wusing the product fromstep c).

M5: ESI (negative): 369 (MH. EXAMPLE 8

[ S8 O palidatodh 8807 2ot Bra- et O RNzRLAN 2G5
3-fd1BLAMAcdtiddedol - 3-yl ) - benzo[ d] i sot hi azol e

1, 1-di oxide (Schenme 1) [00121] The sub-title conpound
[00124hs pr dpwrtsle comppand wasadepased asdessribed forgxampleyy, step d)

o Yol B BB AP o Wi R RN 41h Ja ey 2

tert-butyl ester [00122] The sub-title conpound was

prepared as described f le 1, step c) using

the product from step a?ﬁQ@ﬁ%ﬁ%S?

[ 5- Brono- 3- (1, 1-di oxo- 2, 3-di hydro-1 H 12

6- Pagalod}i( 5 otd@zn B -dBhydrd-1 H- Ifdento[dlikothines-3-yBdhdbl-1-

tert-butyl ester [00123}]TReti¢atadtitl e conmpound was

prepared as described for exanple 1, step d) using

the product fromstep b). WD 2006/ 034419 .

PGETY USZod5)-B3epys bH- -i)egz_g[d]lsothlazol-S-yl)—1H—1ndole—5—

[5-Bro - di oxo- 2, 3-di hydro-| H 1la, 6- benzo[ d] i sot

hi AL Ieiﬁ%e“%engim 1-yl]-acetic acid [00124] The
[00125]t | e cHHEsRbAlcwRMpPuA &2 Preparedes clekdribad ffor exaxaipll estep

5, step d) usin? the product fromstep c). Ms: ESI

( Rgaingvejyang gioleg01 (M H).  EXAMPLE 9

[ 5- Cyano- 3- (1, 1-di oxo- 2, 3-di hydro-1H 1

X6- benzo[ d] i sot hi azol -3-yl)-indol -1 -

b.) [5-Cyano-3-(1,1—dioxo-1H-1?»6-benzo[d]isothiazol-3-yl)-indol—1-yl]-

acetic acid tert-butyl ester
[00126] The sub-title compound was prepared as described for example 1, step
¢) using the product from step a).

c.) [5—Cyano—3-(1,1-dioxo-2,3—dihydro-1H—17&6-benzo[d]isothiazol-3—y1)-
indol-1-yl]-acetic acid tert-butyl ester

[00127] The sub-title compound was prepared as described for example 1, step
d) using the product from step b).

d.) [5-Cyano-3-(1,1-dioxo-2,3-dihydro-1H-17»6—benzo[d]isothiazol—3-yl)-
indol-1-yl]-acetic acid

[00128] The title compound was prepared as described for example 5, step d)
using the product from step ¢). MS: ESI (negative): 366 (M-H).



yl]-acetic acid a.) 3-(1,1-Di oxo-|H 1X6

-benzo[ d]i sot bi azol -3-yl)-1 Hindol e-5- carbonitrile
wO3atea@aet1d) [ 00125] The sub-title conpound wasPETES206/d34029

as described for exanple 1, step b) using 5-cyano

indole. b.)

[ 5- Cyano- 3- (1, 1-di oxo-| H 1X6- benzo[ d] i sot hi azol -3-yl) -

indol-1-yl]- acetic acid tegg-butyl ester [00126] The

sub-title conpound was prepared as described for

exanple 1, step <c¢) using the product fromstep a).

c.)

[ 5- Cyano- 3- (1, 1- di oxo- ZE -di r%/Ed}%-l H 12, 6- benzo[ d] i sot

hi azol -3-yl)- indol-l-yl]-acetic acid tert-butyl ester

[ 00370t , 1 Thivxet-ditiytie- ta+ipSienzofdKsottiemaiden)-asfluoro-2-

descri bed for exarmétyllindslt Bgl]-adpticisdidg t he product

fromstep b). d.)

[ 5-Cyano-3-(1, 1-di gxo0-2, 3-di r.o- | ? .. .
6-at3enzé[(é?ﬁléﬁff’gﬁ'ﬁlfgﬂygéﬁwjigl'?‘&gﬂ%epioi_tdiiﬁ‘]@%‘@{ai d-Lgjogride
[g@c’h%ﬁlel he title conpound was prepared as descri bed
for exanple 5, step d) using the product from ste{o
[00128) . NMSThESKb-title gampoand waspreparetps dggoripod &razampte 1, step
Pg/ USZ(;D)O /033029h -.62 EXAVMPLE 10
[ 2) png SpfukyZnehyi ifdRleo. | H 1 26- benzo
[d]isothiazol-3-yl)-5-fluoro-2- methyl-indol- | -yl]
-acetic acid a.) s o
3b()5- FI[3gt.b-Rioke Hyl A HhenzelddisotBiagoly3-Fhriz Bpeipizsaetivhz ol
e.1l, 1-dioxide ch 1 00129] The sub-title
cb‘?ﬂ?i’dﬁﬂ?\%é IC&@S?'Z’E‘FYAS}‘ escribed for exanple 1, step
[0013b£ usi rghe JubliiiecBmpotilt Witd plepsleti@s dBscribed for example 1, step
[3-(1, 1- D oxo-| H 1A. 6-benzo[ d]i sot hi azol - 3-yl )-5-fl uor
o-cpusing Hel produsl lommsign 3)- acetic acid tert-butyl ester
[00130] The sub-title conpound was prepared as
descri bed for exanple 1, step c¢) using the product
f com St[@#(l,Q)Dioxo-2,3-dihydro-lH-1%6-benzo[d]isothiazol—3-yl)-5-ﬂuoro-

2-methyl-indol-1-yl]-acetic acid tert-butyl ester

[00131] The sub-title compound was prepared as described for example 1, step

d) using the product from step b).

d.) [3-(1,1-Dioxo-2,3-dihydro-1H-1 AS-benzo[d]isothiazol-3-yl)-5-fluoro-
2-methyl-indol-1-yl]-acetic acid

[00132] The title compound was prepared as described for example 5, step d)

using the product from step c). MS: ESI (negative): 373 (M-H).

EXAMPLE 11

[4-Chloro-3-(1 ,1-dioxo-2,3-dihydro-lH-1Ké-benzo[d]isothiazol—3-yl)-indol—1-
yl]-acetic acid

a.) 3-(4-Chloro-1H-indol-3-yl)-benzo[d]isothiazole 1,1-dioxide (Scheme
1)



C.)
[3-(1, 1- Di oxo- 2, 3-di hydro-| H 1X6- benzo[ d] i sot hi azol - 3-

weoRdocE3idigor o- 2-net hyl -i ndol - 1-yl ] -aceti c aci #CT/US2005/034029

tert-butyl ester [00131] The sub-title conpound was
prepared as described for exanple 1, step d) using
the product fromstep b). d.)

[3-(1, 1- Di oxo- 2, 3-di hydro-1 ¢4 196- benzo[ d] i sot hi azol -
yl)-5-fluoro- 2-nethyl-indol-1-yl]-acetic acid [00132]
The title conpound was prepared as described for

[0013§Ea mélsffh% nsxelg g?ﬂlg \fg}npog%af?@%?aﬁg%g\%%ﬁb%q %rséx%ﬂlp‘fe) 1, step
4) Gkihg“ochdoro Indoleli oxo- 2, 3-di hydro- | H 1

X6 benzo[d]lsothlazol 3- yI)-lndoI | - yl]-acetic acid
a.) 3-(4-Chloro-lHindol-3-yl)-benzo[d]isothiazole
/ U

P  di g%—'&gﬁ%@- -Q]Sir-‘aiogy 3 g%%ﬁljﬁéﬂ%azol- -ye)-lndol 1-yHd

V\@Setw@ﬁxafee@bmgldiﬁcrl bed for exanple 1, step b)

4-chl oro_ i ndol e. Ioro 3 1 dIOX? i
[00134% beﬁfif@[serrtgk@tq@mkwd gfawsepfﬂﬁ SRy b gep

Q The sub- t|t| e conpound was
ngg?éap g%sc&lg é;. or exanple 1, step c¢) using
the product from step a). c.)

%%lezﬁ[ﬂrgﬁlﬁg&%ba (glpoxg 51@%&%}(1%/ (H:I 17»6-benzo[d]1soth1azol 3-yD-

23%@}9{% Tj(i’l aé’elu]:a@iﬁ%ﬂtﬁ ﬁf&ﬂeﬂe” butyl ester

I'e conmpound was prepared as
[0013$¢scri bk s‘ubrtltlcxcmmmoend was pegpared)asdssaripetl Her gravplel, step

fromstep b). d.

[ﬁgeﬁm&#ﬁ@e&é&ﬁfzﬁl&%bk, 3-di hydro- 1 H 12

6- benzo[ d] i sot hiazol -3-yl)- indol- | -yl] -acetic acid
[00136] The title conpound was pr epar ed as descri bed

f at.) exdaplldof-3-41,epliako-2,3sliygra-hH- by dutnge[ disgthagelehyl)-

ot 8980 B 15 00 (s, 19" 58 (b, 3=

[001332] 1H) Thel 18 c&ﬂlpound was prepared as described for example 5, step d)
using the product from step c). '"H NMR (DMSO-dg) § 13.00 (bs, 1H), 8.34
(bd, J=4.2 Hz, 1H), 7.84 (d, J= 7.5 Hz, 1H), 7.65 (i, J= 7.0 Hz, 1H), 7.58 (t,
J =72 Hz, 1H), 7.43-7.55 (m, 2H), 7.19-7.11 (m, 3H), 6.52 (s, 1H), 5.00 (s,
2H); MS: ESI (negative): 375, 377 (M-H).

EXAMPLE 12

[6-Chloro-3-(1,1-dioxo-2,3-dihydro-1H-1 A8-benzo[d]isothiazol-3-yl)-indol-1-
yl]-acetic acid
a.) 3-(6-Chloro-1H-indol-3-yl)-benzo[d]isothiazole 1,1-dioxide (Scheme

1)
[00137] The sub-title compound was prepared as described for example 1, step
b) using 6-chloro indole.



J=7.2 Hz, 1H), 7.43-7.55 (m 2H), 7.19-7.11 (m 3H),
6.52 (s, 1H), 5.00 (s, 2H); Ms: ESI (negative): 375,

WQ20o6(osk4 . EXAMPLE 12 PCT/US2005/034029

[ 6-Chl oro-3-(1, 1-di oxo- 2, 3-di hydro-| H 1X6- benzo[ d] i sot
hi azol -3-yl)-indol- | - yl]-acetic acid a.)

3-(6-Chl oro-1 Hindol -3-yl)-benzo[ d]i sot hiazol e

1, 1-di oxide (Schenme 1) [0¥437] The sub-title compound
was prepared as described for exanple 1, step b)
using 6-chloro indole. WO 2006/ 034419

P /US 0

Bont EroReR . G afigRe 1R sl dhsapifrr e hriadelr oty
)ad;dﬁé%rdlteﬁlb]utymg@fl c acid tert-butyl ester [00138]
The sub-title conmpound was prepared as_described for

[00138k anpl dhe substidlp compounsd wes prispargd 8¢l described farsxample) 1, step
d 2,3-di hydro-1H 12 6
_Bi%é%%ipg%ﬁﬁfgé&.‘&%p@ox? 2- met Ihy?/-lr(n)dol 1 -yl]

-acetic acid tert-butyl ester [00139] The sub title
conpound was prepared as descrlbed or ex

d)c)u5| ey Chirgoprdeaurdioxprlotrlibydio- H¥-1Aq by HZO[d]lsothlaZOI 3-}’1)
- g -{ 111 3 0 IH-1X6 benzo[ d] i sot
hi a‘zgét}“?’a‘?‘f}%l) e “?i‘g?xlgﬁrf’%‘g‘g?é.@g&aci d [00140] e
[0013’9] tle qlhﬁ'@@lbuﬁde W@ﬁlpﬁﬁlﬁb@ﬁﬁﬁrep&fed as dedchibdd farexampiypl ,step
,..Step using the product fromstep c). 1H NWR
(émaé)ergoci@t@@nwgpg 8.46 (d, J= 3.6 Hz, 1H),
7.90-7.87 (m 1H), 763758(m 2H), 7.64 (d, J= 1.8
Hz, 1H), 7.45 (s, 1H), 7.26 (d, 1H, J= 8.7 Hz),
7.423- 7 [QQJhﬂdfb 31} 1-dfxB2,3-dihydeb=1 HA1 15 befzofd fmthiddd 3 yl)-
6. 09 J =23.0 H, 1H), 5.04 (s, 2H; Ms: ESI
ﬁl@@é‘(rﬁdb}wetw@?@ 377 (M H). EXAVPLE 13

[OOlz{l)g hdQftfy Jtrgr][;/ Q)Was g‘;hagalrd"é(sd&&cni)éd' for ZRaBBRZS step d)

]i sothiazol -1 ndol - 1- -acetic aci

using the product from step c) 'H NMR (DMSO- d6) ) 13 01 (bs, 1H), 8.46
(d, J= 3.6 Hz, 1H), 7.90-7.87 (m, 1H), 7.63-7.58 (m, 2H), 7.64 (d, J= 1.8 Hz,
1H), 7.45 (s, 1H), 7.26 (d, 1H, J = 8.7 Hz), 7.23-7.29 (m, 1H), 6.97 (dt, J =
1.5, 8.4 Hz, 1H), 6.09 (d, J = 3.0 Hz, 1H), 5.04 (s, 2H); MS: ESI (negative):

375, 377 (M-H).

EXAMPLE 13

[3-(6-Fluoro-1 ,1-dioxo0-2,3-dihydro-1H-1A%-benzo[d]isothiazol-3-y1)-2-
methyl-indol-1-ylj-acetic acid

a.) 5-Fluorosaccharin (Scheme 1)

[00141] 5-Fluoro-2-methyl-benzenesulfonyl chloride (1 g, 4.7 mmol) in 5 mL
THF was added dropwise to a solution of ammonium hydroxide (1.6 mL, 15
mmol) in 10 mL THF. After stirring 1 h, the reaction was concentrated to
dryness. The resulting solid was dissolved in 10 mL of 1 M NaOH and treated
with KMnO4 (2.4 g). The solution was heated to 50° C overnight. The
resulting solution was filtered through celite and acidified to pH ~ 1 with 10%

HCIL. After standing for several minutes, a precipitate formed. The precipitate



a.) 5-Fluorosaccharin (Schenme 1) [00141]
5- Fl uor o- 2- net hyl - benzenesul fonyl chloride (1 g, 4.7

wonle)o3#95 nl  THE was added dropwi se to a soPariusznosf34029

amoni um hydroxide (1.6 nL, 15 nmol) in 10 nL THF.
After stirring 1 h, the reaction was concentrated to
dryness. The resulting solid was dissolved in 10 nL of
1 MNaCH and treated wth.gwhO4 (2.4 g). The solution
was heated to 50 C overnight. The resulting solution
was filtered through celite and acidified to pH -

1

W 9 apndy r: ] :

o R, e Sef Bl e BB Y0 Tl B Yot

PCoMYSRADS DB4id2Slid: 65 was filtered, washed with

water, and dried to give 0.29 grans of the sub-title

conpound as a white solid. b.)

3 | 0RO BInEd K9% 02 ' {e2iZ Ol - di oxi de

[8 142fq%ﬁgR£?g%ﬁgfﬁgéggﬁ%$g%£§§ﬁ%gQgg%gﬂ was treated
[00142] t h 4 Tk pdoduchfrom stefpa) (.22 B) way treatbd snthgbmladioxate, 1.5

r v dxoaHa R ge Gl yLcBREbn Tk deitee gp et Ses ftated
c ro\*?lf%li%ﬂt Sl ia?ﬁi CsubudSBH cWhidAGiedf " &YBEss. The crude

pur ation. c.

6 -iftletoediatd W@ usal wylhout ifarthed phisifeagion- benzo[ d] i sot hi azo
e 1,1-dioxide [00143] The sub-title conpound was
prepared as described for exanple 1, step b) using

2-ghet hygFiuBbos-€2-aethyll N 81-RIdBHBGN)-Bdn@a)dsi6Rikdle 1Thaioxide
product did not crystallize upon glgen_chl ng, and was
[00143hst eadThsuubdtitlecompoprgd wias prspried a8 desgeibad focmagmde 1, step

er., 31 (.67 Fl -1 1 =di - | .
\gfﬁé &ﬁyg%he&ﬂ %rladggeo _%ﬁlflgrpgl?crtm qﬁ% |Sl’;é|f> ]b% The product did not
| Retallize/bone@ehtEingCind W&y insteud ylrified By phflibhile Hdrecen
sub-titl e conpound was prepared as described for
eXlipM @dwatek ep c) using the product fromstep c).

e.) [3-(6-Fluoro-1, 1-di oxo-2, 3-di hydro-1 H 12
6- benzo[ d] i sot hi azol - 3-yl) -
2-d1pt hy[B<(6+Riro-1; rlijoxadel-i &°-beaizd] d|Bothidaal-§yl e trethyl-
[0014%L The sub-titl e conpound was prepared as
Bl slet

deBeal; eic asidigptatyl es¥ ep  d) using the product

[0014{4'] om st fb-itle compound was prepared as described for example 1, step
¢) using the product from step c).

e.) [3-(6-F1uoro-1,1-dioxo—2,3—dihydro-1H—1Ks-benzo[d]isothiazol-b’-yl)-
2-methyl-indol-1-yl]-acetic acid tert-butyl ester

[00145] The sub-title compound was prepared as described for example 1, step
d) using the product from step d).

f) [3-(6-Fluoro-1,1-dioxo-2,3-dihydro-1H-1 A8-benzo[d]isothiazol-3-yl)-
2-methyl-indol-1-yl]-acetic acid

[00146] The title compound was prepared as described for example 1, step €)
using the product from step €). MS: ESI (negative): 373 (M-H).



f.)

[ 3-(6-Fluoro-1,I-dioxo-2, 3-di hydro-1 H 12P- benzo[ d] i sot
waizewoB4439yl ) - 2-net hyl -i ndol - 1-yl ] -aceti c aci #CTW81006/34029

The title conpound was prepared as described for

exanple 1, step e) wusing the product fromstep e).

M5:. ESI (negative): 373 (MH). WO 2006/ 034419

PCT/ US2005/ 034029 -66 EXAMGBE 14

[3-(2-Methyl -1, 1-di oxo- 2, 3-di hydro-1 H 1

2, 6-benzo[ d]i sot hiazol -3-yl)-indol - - yl]-acetic

I
acid [1000] (Schene 1) éﬁwﬂ]e internmedi ate from

exanple 1, step d (33 was dissolved in

DMF (1 nL) and treated W|th K2C03 (28 ng, 0.2 mmol)

f §B4(>ddethylbl, | mitoy2, 3idigidde 1 HTHE-bepacfd]isothisasl- hybtindbltlo

70 - 80 C for 1 h. The ylj-@estidawid m xture was cool ed

and partiti oned bet ween Et QAc and water. The organic

ayer ed several times with water then
[loooioncen;?géi o dryness. The crude residue was then

[0014Y] eat edhyl fhterrhEdiate2frdth) exfaﬁfpléz 1hstephe® (33 SRE10.09 MaS1) was
concentrated and purified by preparative LCMS to give
C Wipcolved i DbBRaubHndFeaaRvIDREEOY G B8l 2ago ol

8‘1% h?ﬁ H}dﬁe, f{gleﬁ%m? \Zasséﬁa(é% tx%glb(t 780?4C_ (fg Y hy The

1iBactidn hfixfudle was eoc?le& ah'lt paﬁll‘d)ane(Y b&teéit EtOAG and vater, The
1H), 5.94 (s, 1H), ? 2.88 ?1 3H); M5
ESF2a0ife daer VE3S: wgggsd( mvp})a tw@ ygter ghen concentrated to
z -l ledy » ROty
1%@_ g‘%% fﬁ}'@)éggs?%lfe g%{%ﬁﬁ%éﬁ@d%ﬁﬁ@% (mLY fdr RO he
1f&mt1on @va% o@ﬂlmuawdlanﬂ pykifie byabparatie I(COISeloezig) the title

- eoppatndo S NNR, pYSeEAEDS V5430 BLEH. TandaS M5 2
68 86188611‘&?20%353@ (d, b S h&{z(,%ﬁhbqoorﬁ]&ﬁaimzwms J 7.5 Hz,

-yl)-indo -acetic acid tert-b

OB T MieT prdiies 160, A0S A1 12655 D. Lial NSO

dlzgﬁt%/\r’égg%%;@g&?%%?t ge%%g@ E’gc\(l)mst?l.lf m:)

The reaction was stirred overnight at rt then
partitioned between EXAMPLE 15

[3-(3-Benzyl-4-0x0-3,4-dihydro-phthalazin-1-yl)-indol-1-yl]-acetic acid

a.) 1-Chloro-4-(1H-indol-3-yl)-phthalazine (Scheme 3)
[00148] The sub-title compound was prepared in one step as described by Pal et
al., J. Org. Chem. 68:6806 (2003).

b.) [3-(4-Chloro-phthalazin-1-y1)-indol-1-yl]-acetic acid tert-butyl ester

[00149] The product of step a) (280 mg, 1 mmol) was dissolved in 10 mL DMF
and treated with 1.6 mmol #-butyl bromoacetate followed by K,COs (1.4
mmol). The reaction was stirred overnight at rt then partitioned between
EtOAc and water. The organic layer was washed 3 times with water, dried
over MgSO, and concentrated to give the sub-title compound as a while solid.
MS: ESI (positive): 394 (M+H).



Et OAc and water. The organic |ayer was washed 3 tines
wth water, dried over MySO4 and concentrated to give

woheoeabtipi t| e conpound as a while solid. NS PEBIUS2005/034029

(positive): 394 (M+tH). WD 2006/ 034419
PCT/ US2005/ 034029 -67 c.)
[ 3- (4- Oxo- 3, 4-di hydr o- pht hal azi n-1-yl)-indol -l -yl]-ace
tic acid [00150] The producg7of step b) (50 ng, 0.13
mol ) was dissolved in 4 nL THF. NaOH (0.52 nL of 1 M
aq) was added and the reaction was heated to 60 C for
3 days. The reaction was cooled, acidified wwth 1 M
HCl, and extracted into DCM Concentrati on gave the
st i t{B€4{addididimgire plthblagin- Bil)-inddVE:--ylEStetic acid
negative): 318 (MH). dd} i _
[00108_ (3. Biszpmoduct piostep B) Gy Q- 1gnmmmalh e dissglved jip domL
L-pthd - %gtﬁ f0.526 Sf‘ﬁiLdof P%%iﬂ Wi SdRAOHH Ghe Eéacﬁ&?RIaQ %16%@&51:0

di'ssol ve nd treated wt
n0° @C 4omBodalys. arimebmao:tydn baorbded,( &cidifiedmwith) 1 MhECI, and

reaction,was. __heated to 70 C f h. Addi ti onal
KE&EHacted ingo Yy %erﬁ@ﬁey 825 @%S&é tit @r%gmﬁﬁ%? yeleyg oil
a%g%m %afiﬁzte 1.RG RS gsonti nued for 3 h. The reaction
was Ccoo

and partlt ‘oned between Et OAc and wat er.
The organi c Iayer was washed 3 times with water and

Cenf;[g’?( get“é %{(ﬁﬁ;ﬂa@w&@ aSZc1)| Yr}%-mapl[-g %&? ng

tcaCIzpC for 1 h, the reaction was cool ed, aC|d|f|ed
with HCl, and extractedintoDCM The organic | ayer

[001544s conldwmroduct@f sigb £3 viay disselvediFDMIN ¢+ pdyiahil digatsg with

PhERE 755 4y K il o SPYB )0 85 i G cyfyes

7l_I|x)%Zteﬁ %0 7@)?‘&1 fo? 18 (Adcll_lgiona% l_I?)lgdf% (8?’%1{110?) éxﬁi'b&lzgﬁblﬁfﬁlde
1Hp.25 5nmgl)(\gas qglﬁyd m@hmhggvas’zqq)ltmm foi;énh (’ﬁ]@@@laptm was

( 300t pirtMce v Rsen FroAe md water o The quegpis laverves
r sz%h%BrtYﬁlesi Wital watkr andyédncagtedted: dbe deﬁdﬁe was dissolved in
1- Chl oro- 4- (5-chl oro-2-net hyl -1 H i ndol - fty{_lphthalam
n&EtO8t Femd,) Ipd treated with NaOH (0.5 mL, 1 M). Affer heating to 70° C
for 1 h, the reaction was cooled, acidified with HCI, and extracted into DCM.
The organic layer was concentrated, dissolved in DMF, and purified by
preparative LCMS. '"H NMR (DMSO-ds) 8 8.41 (d, J=6.9 Hz, 1H), 8.16 (d, J
= 7.2 Hz, 1H), 7.98-7.89 (m, 2H), 7.87 (s, 1H), 7.61 (d, /= 8.1 Hz, 1H), 7.44-
7.27 (m, 6H), 7.17 (t, J=7.3 Hz, 1H), 7.03 (t, J= 7.5 Hz, 1H), 5.43 (s, 2H),

4.80 (s, 2H); MS: ESI (negative): 408 (M-H).

EXAMPLE 16

[3-(3-Benzyl-4-0x0-3,4-dihydro-phthalazin-1-yl)-5-chloro-2-methyl-indol-1-
yl]-acetic acid

a.) 1-Chloro-4~(5-chloro-2-methyl-1H-indol-3-yl)-phthalazine (Scheme 3)

[00152] 5-Chloro-2-methylindole (0.74 g, 2.26 mmol) and 1,4-dichloro-

phthalazine (0.45 g, 2.26 mmol) were treated with 30 mL of 1,2-



[00152] 5-Chloro-2-nmethylindole (0.74 g, 2.26 mol)
and 1, 4-dichloro- phthalazine (0.45 g, 2.26 mmol) were

woraemteditni th 30 nL of 1,2 WO 2006/ 034419 PCT/US2005/034029

PCT/ US2005/ 034029 -68 dichl oroet hane and 3.2 mol of
A1C13 (427 ng). The resulting suspension was heated
to 65 C overnight. The reaction was cool ed and
quenched with 3 nL water._gghe resultant precipitate
was filtered and dried under vacuumto give 0.65 g of
the sub-title conmpound. Ms: ESI (negative): 326, 328

 dicblerostiing and. 37,1881 8EAMGl47 119 Thesrosuitn suspession
I wak heR6€1d 65° @evenight.t Thetaakii@bweas cdELEH qudhehed with 3
sub-title conpound was prepared fromthe product of

s ridp wajer.u Sihegresultant pregmeta@r\@aajﬁbmd l9ad| drigd amderpyasunm, to

RS e R A S D S R

l)-indol-Il-yl]- acetic acid tert butyl ester [00154]

The product of step b) (300 s treated with 10 ni
HoAc ah?tChlorpi3-@rchiongt Zinp é’)s §§&¢§Tl’éﬁlplvila¥1]ﬁé%ﬁ°ed

t The reaction was cool ed and
g‘rntZlcg rggﬁ de%(:éljtqween Et OAc and water. The organic |ayer

[001 S\Mis dThedulpvide chipBindawat mrepared froat thel pratugt ofistG04) using
© tstitoperiiye dessribed Buiibig 1gtep 81 ME"ES! (positivey: T2, 444
[ Benzyl - 4- oxo- 3 4- di hydr o- pht hal azi n-1-yl)-5-chl o

ro-2-methyl- indol-1-yl]-acetic acid [00155] The
sub titI e compound was prepared fromthe product of

dé? cr| igﬁ%{o'&&%}% lE“’1( Ong ‘K@E@ygﬁﬁg@ %ﬁﬁgﬂ%}dggyl-ﬂ]-

g Q@etlcldé)d teﬁ &EEI%S% ( m7 ig') 7. ?? 7. 80 ( m 2H), 7.52
[00154] 36 7 'Rh@ p(r¢>duc17p|f steg bg@QOdnghfygsup&ted wlqlq)lo 15%@0@@ ang 2

(bl Faafo2aRealgendhl ool B il B reacion

Pg&s%@ﬁ@%@ $4RAdned B&ween EtOAc and water. The organic layer was
dried over MgSO, and concentrated to give 300 mg of the sub-title compound

as a yellow oil. MS: ESI (negative): 422, 424 (M-H).

d.) [3-(3-Benzyl-4-0x0-3,4-dihydro-phthalazin-1-yl)-5-chloro-2-methyl-
indol-1-yl]-acetic acid

[00155] The sub-title compound was prepared from the product of step ¢) and
benzyl bromide using the procedure described in example 14. '"H NMR
(DMSO-dg) & 13.20 (bs, 1H), 8.37-8.34 (m, 1H), 7.88-7.80 (m, 2H), 7.52 (d, J
=9.3 Hz, 1H), 7.46 (d, J= 7.2 Hz, 1H), 7.36-7.09 (m, 7H), 5.39 (d, /=15 Hz,
1H), 5.35 (d, J = 15 Hz, 1H), 5.08 (s, 2H), 2.18 (s, 3H); MS: ESI (negative):
456, 458 (M-H).



EXAMPLE 17 [3-(2-Benzyl-1, 1-di oxo-1, 2-di hydro-12
6-benzo[e][1, 2,3]thiadiazin-4-yl)- indol- | -yl]
woaoewstiseiiaci d a. ) PCT/US2005/034029
1, 1- Di oxo0- 2, 3-di hydr o- 1H 1X6- benzo[e] [ 1, 2, 3] t hi adi azi n
-4-one (Schenme 2) [00156] 2-Chl orosul fonyl -benzoic
acid nethyl ester (7.04 g, 30 mmpl) was added to
hydrazi ne hydrate (66 nmol )gstirring rapidly in 300 nL
ether. The reaction was stirred overnight in an open
flask and allowed to slowly concentrate. The
remai ni ng sol vent was ¢ d and the residue was
treated with HOAc (3 nlL) an The sol uti on was
washed with water, dried over MpSO4a and concentrat ed
t o (B8+¢2Bsngyldf1-diowhil, 2 dégyldicd]1 Adbgnzo[e][1,2,3]thiadiazin-4-yl)-
4- Chl or o- 2H benzo[ e] [iddol,13}1]-hacaidiagiei ne 1, 1-di oxi de
[00157] The product of step a) (300 ng) was treated

ol i dneDiez bl L serefle Afined arg

aly extracted into DCM After drying over
an concentrating, the sub-title conpound was
[001563 0] at @dChlsraznlfomyditgezaic | ac{@ Aty )ester NBB:.04ES| 30 mmol) was

215 17 ) ). . )
‘”a?ﬁ%i ot by bk, GRibpL Fiking mpichy inA fecther. The
1 rdaciofXivaE sfiied PéwReGHht %{ a @9e1b)ﬂa@k') &1 dllowed BIEbNy

was heated with indole (0. : mol ) and A1C13
((torwengrates Ehmmnaunmg QCEIV@rL vmasch;xcemtraéqxben%élm%r@s&upowaﬁ

S LB BT SRR gy e

| ayRA oveMIgROY, %ﬁ@oﬁé&ﬂmﬁm t6 e t3i ¢ bfn whitp suld was
purified by chromatography (EtQAc/Hex) to give 435 ny
of a foam Ms: ESI (negative): 296 (MH. d.)

2 Eﬁ?&ﬁ%ﬁ %H]‘nse%%mk %ﬂﬁ#cﬁyﬂﬁé% Il)fﬁo;g%@\zl\%[ el[1,2,3]

th| ad| azin aceti’c aci
[00152906/ 03141@1&0&1@/0@8%@&5/(@6@@@ was fteaf IOV BB |5 ﬁheP(pChohmdtz
of st e was dissolved in 3 DVF

ariops 3 qa%%@éw ?Meﬁﬂghto Wi TRIRBION VR AUSREEF OVer
bri(%naﬂ& 11(11§1¥ed@ely Quxdcted into DCM. After drying over MgSQO4 and

concenirating, the sub-title compound was isolated as an orange oil (240 mg).

MS: ESI (negative): 215, 217 (M-H).

c.) 4-(1H-Indol-3-yl)-2H-benzo[¢][1,2,3]thiadiazine 1,1-dioxide

The product of step b) (0.55 g, 2.5 mmol) was heated with indole (0.29 g, 2.5
mmol) and AlCl; (0.47 g, 3.5 mmol) in 25 mL 1,2-dichloroethane to 70° C for
2 days. The reaction was quenched over ice and partitioned between water
and DCM/EtOH. The organic layer concentrated and the sub-title compound
was purified by chromatography (EtOAc/Hex) to give 435 mg of a foam. MS:
ESI (negative): 296 (M-H).

d.) [3-(2-Benzyl-1,1-dioxo-1,2-dihydro-1A6-benzo[e][ 1,2,3]thiadiazin-4-
yl)-indol-1-yl]-acetic acid



mol ). After stirring at 75 C overnight, t-butyl

bronpacetate (0.36 mmol, 70 ng) and was added al ong
woizods/amiaddi ti onal quantity of K2C03 (0.39 mBCT/USEMN5/034029

ng). The reaction was heated for an additional 2

hours. The crude reaction was partitioned between

Et OAc and water. The organic | ayer was concentrated

to dryness and treated withygTFA (3 nlL). After 1 h, the

reaction was concentrated and purified by preparative

LCM5S to give the title conpound. 1H NVMR (DWVSO d6) 5

00158y 17 (g bhhagts Gt tey 6l mdl ¥ nfoffhw i Wssofdr i S lE 19
( tnd deatéd ﬁllthH?Zz,C(]ng)SO an, @436(Ihmoll) esnd'beg?:ﬂ{il‘)éomiﬂ)s ASZ 5nﬂ'\g/gL2 ?I) .33
70

A far Sfbg ot (ELhgr ernight aTbaéoé bithot Soppmo
I
B T
st5dpmg). \AEIE: edaktydratvad heited fmetdmyhddmmarﬂél haumﬂ t Thetoyde
xR v parsiausd ebveeh O BREORRe) Beporgetls 8 s
5'6Q)nce¥1tr§t%d &S dﬂ%’égs’ anf- tﬂtﬁtéd%l(tﬂ TFA: (]3 IHL) J\'ﬁer 1]} £e 1(6?_')&’(1011
4w23 cchg:entZzH;d 231d5 pu(lﬁed I prm:rat@g I@ﬂ}é@ at0| \ge\)e t]gsgltle

[ Sottboiy G SPARIDMEONR 51853 i =rb6 Ho) 807-7.94 (m
63?19%9@@& [1H)27 S@(@lﬁﬂvamn 14{)yl7)512}31 (m, 6H), 7.22 (t, J=17.2
nmet hyl -i ndol - 1-

T2 W FtA () o 5y TS i 2f1d) §-07 AsoP i MR aBST
n L (Schene 2) [00160] The product of
Ei%%ﬁégl%ig\ﬁeli'b) (1 5 g, 7 mol) was heated with 2-
met hyl i ndol e (0.92 g, 7 mml) and A1C13 (1.12 g, 8.4
mmol) in 70 nL 1,2 WD 2 PCT/ US2005/ 034029
-71 dichloroethane to W days. The reaction
was quenched with water (2 nlL) and cool ed. The

res L[l]&{u\getpylelgl-mcb(atlezddﬂgfdfo Ilk@-bemto&r][:{l 2 Blikiediazint4-yl)-
indol-1-yl}-acetic acid
(Scheme 2)

[00159] The product of Example 17, step c) was alkylated with methyl iodide
and t-butyl bromoacetate following the procedure described in example 17,
step d). "H NMR (DMSO-dg) 8 8.11-7.90 (m, 5H), 7.85 (s, 1H), 7.44 (d, J =
8.1 Hz, 1H), 7.22 (dt, /= 0.9, 7.5 Hz, 1H), 7.15 (dt, J = 1.2, 7‘.'45 Hz, 1H), 4.72
(s, 2H), 3.51 (s, 3H); MS: ESI (negative): 368 (M-H).

EXAMPLE 19

[3-(1,1-Dioxo-2-phenethyl-1,2-dihydro-1A6-benzo[e][1,2,3]thiadiazin-4-yl)-2-
methyl-indol-1-yl]-acetic acid
a.) 4-(2-Methyl-1H-indol-3-y1)-2H-benzo[e][1,2,3]thiadiazine 1,1-dioxide
(Scheme 2)
[00160] The product of Example 17, step b) (1.5 g, 7 mmol) was heated with 2-
methylindole (0.92 g, 7 mmol) and AICl; (1.12 g, 8.4 mmol) in 70 mL 1,2-



purified by chromatography (EtQAc/Hex) to give 200 ny

of the sub-title conpound. MS: ESI (negative): 296
wObddjo3449) [ 3- (I, 1- Di oxo- 2- phenet hyl - 1, 2- di hy #COAE2005/034029

6- benzo[e][1, 2, 3]thi adi azin- 4-yl)-2-nethyl -indol - |

-yl] -acetic acid [00161] The product of step a) was

al kyl ated with 2-bronoet hyl benzene and t- butyl

bronpacetate follow ng the_procedure described in

exanple 17, step d). 1H NWR (DVMSO- d6) S 8.05 (d, J=

6.9 Hz, 1H), 7.89 (t, J—76Hz 1H, 7.80 (t, J=17.8

éflchi%l)’)éthanﬁ% ’Zq 48 f(%rg;d Tﬂg reza}H;)n %\gls %ﬁ&ec?ll_% yllﬂl \?/gtir Q@
Han P hhd @oRf. (The %Egultlﬁﬁgrééﬁltafen Qagt ﬂil‘t’e@éd an&7&b§é¥ﬂutfﬁtly
EXAVPLE 20 [3 -(2- 0X0- 2, 3- di hydr o-

I—Lpugﬁpd:dm chmman)faphcrdétOAr/Hegq)]to givet200 me| @f the. yub-title
oXYy- i soi ndol - 1-one (Schene
%]w&t‘%& e&gi%y‘gig} nol ) was added to a

stlrrlng solution of 2- nethyl-isoindole-1, 3 dione

(2 g, 12.42 mmol) in nethanol (20 nlL) at
Sth )r r i 1g-(atl-Diogowaphenginit- hLrfdlbydrerl A¢- hﬁ@m[e][i,ﬁé]thméazm-

|on room tenperature. Additional
(rgg E‘H‘\ga%g%gllacﬁf%%?l was added in order to
[001 Gll]l sh t hgher Iﬁa@ﬁdt @fff step aJ QAP laftyl sl wikh Q-lmﬁﬁﬁ)tet'}mbemdahe n-
guenched with acetic acid (5nL) and partitioned

b tuid dromarastate frilogiing rl@rmﬁﬁiﬁ@ﬁq@escw mcsxgaRicc] > sirerd)-

r

R O I A b (B e T B T e R P
as(t ol WWMistHEz, 461)] T45VR0 (RER2H)( pRE7tlioNe), 6HIH4.67 MJ;E!J{) H13 (t,

1H | ndol 2- - - di r -1 soi.n

(reed biizapit). 314 ey 3o 21063 201Ge g e 2SI (readlive
2Qp,§ Nefh19 PCT/ U82005/ 034029 -72 [00163] The product
from exglz‘ple 20, step a) (650 ng, 3.98 mmol) and
indole (780 ng, 6.67 nmol) were heated (neat) to 180
Cfor 30 mnutes. The g bpAyas cooled to rt and

the product was recrystallized from ethanol/water to
gi ve 452 ng of the sub-title conmpound as a tan solid.
et

[3-(2-Methyl-3-0x0-2,3-dihydro-1H-isoindol-1-yl)-indol-1-yl]-acetic acid
a.) 3-Hydroxy-2-methyl-2,3-dihydro-isoindol-1-one (Scheme 4)

[00162] NaBH; (566 mg, 14.91 mmol) was added to a stirring solution of 2-
methyl-isoindole-1,3-dione (2.0 g, 12.42 mmol) in methanol (20 mL) at 0° C
Stirring at 0° C was maintained for 1 hour, then the reaction was warmed to
room temperature. Additional NaBH, (566 mg, 14.91 mmol) was added in
order to push the reaction to completion. The reaction was then quenched with
acetic acid (5mL) and partitioned between water and dichloromethane. The
organic layer was washed several times with water and concentrated under
vacuum to give 659 mg of the sub-title compound as a white solid. MS: ESI
(positive): 164 (M-+H).

b.) 3-(1H-Indol-3-yl)-2-methyl-2,3-dihydro-isoindol-1-one- (Rees et al., J.
Chem. Soc. 687 (1965))



C.)
[ 3- (2- Met hyl - 3- ox0- 2, 3-di hydro-1| Hi soi ndol -1 -yl )-indol
wo2eoslop4dageti ¢  acid: [00164] The product fronPexaispios/034029
20, step b) (450 ng, 1.72 mol) was dissolved in DV
and treated with K2C03 (284 ng, 2.06 nmol) foll owed by
t-butyl bronpacetate (255 L, 1.72 mmol). The reaction
was heated to 100 C for 57h- The reaction was cool ed,
diluted with Et OAc, washed 3 tinmes with water, and
concentrated. The crude product was treated with TFA
[00163ﬁ neat )Th%tpro&&? ok ORI 96, est ) (é§0 ng[‘B‘@gsmmEﬁ) @nd indole
eaction en con ntrat to dryness and
@80 fuhgg d6. 57/ mme]:)awata h@te&ct:mat)owgiw £héort 3Q Inginutes. The

?rgactlgg n %vag 1 Hpﬁo e«%ﬁ}o Cx?g ﬁ'l 7 ych'délzg 7\§7]a_é nilei%!?allifégg%r()m
174 6. 96
je"ﬁanoy/w%%r fo %iré 752 ilﬁ@of tie &f(?) thtth cdnpo&tzld |2_1|Z xaiﬂljl)d)1d6 g

:78Hz 462(3 2H) , 278(3 3H); M
E t 19
é(lr@%z'zl\lﬁt- I—%)?E)(OTZ( %Adgl")yﬁvﬁ%%&yrlog z¥1?1-1 -Oyl/ll) acet cor
Oac?dnEthyI-lndoI | - yl]-acetic acid a. )
5- Chl or 0- 3- (6- chl oro- pyri dazi n- 3- I)-@ E llndol
[0016451 ( SchBie pBYduc] forssKample LR b bl 43 was

(ﬁ} spoz egqn ﬁ/[?%nﬁ t?eagédc\g) tR E%@Ué éﬁi@zfngeZ 28 mﬁ%ﬁ%ll@@é’d by

gative): 276, 278
( M)d‘t&'l brbm)oaécﬁate @ 50u1g-1372 mﬁxot’t)hllareaeapylpnmma@d to 100° C

ol s hyabno o mescopler) ERYBhS asEY ware] gofli it

T?Qtef Ut %o'hl:&ltﬁl@éﬂj O4RE HRIS RERREKRY teb RN Wle THAD (he@t) at

ep a) using the procedure described in exanple
1fpons teppdodtureVRir ﬁstrmwos. tTmegeactgglzwasghen comasptrated )to

- Chl
oo el i o prppra G LI B v ths e gopepind;
eshvirt (CPYADT b 7T’ﬂﬁ7$@l(ni i1H).€7.4D (pgeal7 Waes 1phehat etd.]f=r31m
t he pr oduct “of ste t he procedur e}iﬁ CJé Peji_
| Bloe RS (6] Hn(GH-€ 1 (ThHA DY 2a8HA b e Hhe
7.2 Hz, 1H), 6.67 (t, J = 7.2 Hz, 1H), 6.48 (d, J = 7.8 Hz, 1H), 4.62 (s, 2H),
2.78 (s, 3H); MS: ESI (negative): 319 (M-H).

EXAMPLE 21

[3-(1-Benzyl-6-0xo0-1 ,6-dihydro-pyridazin-3-yl)-5-chloro-2-methyl-indol-1-
yl]-acetic acid
a.) 5-Chloro-3-(6-chloro-pyridazin-3-yl)-2-methyl-1H-indole (Scheme 3)
[00165] The sub-title compound was prepared using 1,4-dichloropyridazine as
described for example 16, step a). MS: ESI (negative): 276, 278 (M-H).

b.) [5-Ch10ro-3-(6-chloro-pyridazin-3-yl)-2-methy1—indol-l-yl]—acetic acid
tert-butyl ester



overnight. Ms: ESI (negative): 372, 374 (MH. d.)
[ 3- (1- Benzyl - 6- oxo- 1, 6-di hydro- pyri dazi n-3-yl)-5-chl or

wo-2006rmah1yl - i ndol -1-yl]-acetic acid [00168] TReTMISLI06/034029

conmpound was prepared fromthe product of step c)
using the procedure described in exanple 14, step d).
1H NVR (DMBO-d6) 6 7.75 (d, J = 9.6 Hz, 1H), 7.61 (d,
J= 2.1 Hz, 1H), 7.51 (d, J=78-7 Hz, 1H), 7.39 (s, 1H),
738(d J=18Hz 1H), 735730(m1H) 7.15 (dd,
8.1, 2.1 Hz, 7.07 (d, J 9.6 Hz, 1H), 5.35

[001 é(Gie g:?%hg%ugiﬁl%%oﬁgww ﬁre%ﬂ% 51%/% %cﬁélc of step a) using

- [tRe pidcbdupt dedchpbd irseraaziit 18,-stépet PMIS) ESI (positive): 392, 394

-0x0-2, 3-di hydro- | Hisoi ndol - |

qu\’I H*)d | -1-yl}-acetic acid a.)

2-(3,5-D net hyl -i soxazol -4-yl net hyl )-i soi ndol e-1, 3-dio

ne (Schenme 4) [00169]

4-a0nl or{6+Gitlbrpl3-@-Bydioxe pindazirs 3wz ieeti(yd6addl; 1- ] -4Cetic

51) S 1 ded to a mxture of phthalimde (500 ny,

3.% tﬁﬁﬁquyg & kK2c03 (500 nmy, 3.62 mmol) in DMF (5nL)

[001@]10' st 'THe%ﬂbQitle%Bﬁip%{iﬁd maﬁﬁf;%a 'ﬁ%npaﬁwcam of &Eg@b) using

reacti on was then heated to 70 C for hours an
s Ubs enersduteydeserdhaddina aepmplarlbi stepned Eb@ weaohioat Wgg heated

R M b0 P AR BT 20T Give 1.0

g of the subtltle conpound as a white solid. Ms: ESI
(positive . WD 2006/ 034419
p@r) usd8 1]333314]@1 oxo -} £H-gibydro-pyridazin-3-yl)-5-chloro-2-methyl-

soxazol - 4-yl met hyl ) - 3- hydr oxy- 2, 3-di h
3015[@ %}nﬁcaone [00170] NaBH4 (36 ng, 0.938 mmol)

[0016@3 addegt titleossimyponad avatstplremarenlg&asmthpmdwcft of step c) using the

2 St in SSAGR st R N BB &7 5T

St § ki 14 1\%)13‘7 QP@atﬁHEq'fﬁi Lile) 18§ (é—Q]ﬂ'B'Tt{tIESH%) t7*39 (s, 1H),

reaction uenched with acetic acid
pat.38 (d,ofred. &)thwbﬁh 7.3&780 (amd i 8ﬂl5c(dd:,rrét'=h%h,eZ 1'[in€ 1H),

CoMTDIDAE o ERaAFIVER I 75 GVt REDs Tl o 135 s PG

CQEABEHRE): 386,208 (M-H).

EXAMPLE 22

{3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-3-oxo0-2,3-dihydro-1H-isoindol-1-
yl]-indol-1-yl}-acetic acid

a.) 2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-isoindole-1,3-dione (Scheme 4)
[00169] 4-Chloromethyl-3,5-dimethyl-isoxazole (500 uL, 3.40 mmol) was
added to a mixture of phthalimide (500 mg, 3.40 mmol) and K;COj; (500 mg,
3.62 mmol) in DMF (5SmL) and stirred at ambient temperature overnight. The
reaction was then heated to 70° C for 5 hours and subsequently cooled and
partitioned between ethyl acetate and water. The organic layer was washed
several times with water and concentrated to give 1.0 g of the sub-title

compound as a white solid. MS: ESI (positive): 257 (M+H).



white solid. Ms: ESI (positive): 259 (MtH). c.)
2-(3,5-D net hyl -i soxazol -4-yl net hyl ) -3-(1H i ndol - 3-yl)
wo20@/d#f1ydr o- i1 soindol-1-one [00171] The prodect/uso05/034029
step b) was treated according to the conditions
described in exanple 22, step b). The product was
purified by chromatography (Et OAc/ Hex) to give the
sub-title conpound as a brom-oil. M. ESI
(positive): 358 (MrH). d.)
{3-[2-(3,5-D net hyl -i soxazol - 4-yl net hyl ) - 3- oxo- 2, 3-di h
ydro-IH isoindol-l-yl]-indol-1-yl}-acetic acid
[00172] The title-conpound was prepared fromthe
pboduc-@f5-Bimghglisaizobgtmeth@y-3fodrexyalpldhyiZo- st ep
c). N5, ESI (negative): 414 (M H). EXAVPLE 23
{ soidofnrong_ [ 2. (3- et hyl - but yl ) - 1, 1- di oxo- 1, 2- di hydr o-
9 6-

1001798, ot NePFA3G g 9as mmab Z‘fayﬂ"‘]dded Joryo,] irdag pigre of

al@,5- Dﬁnﬁhyﬂmsmazp%quthmmsomdwael,éahmmnﬁZQNamg, 0.781

D ERER St meliin @k ASBSrung FAemroneaitS e DBl
' 'fheei‘eﬁeﬁ)ér?\ivllg quer?dh@cﬂ) v&ﬁh acJeHc NM% §-Iz Qzﬂ@ Oa%t/ltgbé%grll{ge%eeh

P@aitemsazo @m}mcimmgmane 7’5hqq1)ganr¢ lgyler (was vyjashedysqye;qi tlInPH)Wlth

Wfﬁel‘ ﬁonc?ntéa%_ﬁiz_%mle};gafcw;m éltge tlje: sr.ylégglﬁh%mfﬁ;ﬁa 'as a
4-\7\512te(sShdZ‘l7ﬂE ESI @0sifitve): 359 (M+E).Hz, 2H), 1.90 (s, 3H),

1.74 (q, J =6.9 Hz, 2H), 1.64 (sept., J = 6.7 Hz,
1H), O92(d J= 6.3 Hz, 6H); M5 ESI (negative): 438

( H) -1%0)5(12@}1 %ﬁr& tg?f]% do -3- Iya?z% 3- di]?ydro—

fluo b enzy - 0X0-
-ysio]mdoﬂi-—l -oret hyl - i ndoI -l -yl}- acetl c aC| d (Scheme 3)

00174] . The tjtle_co nd was f
O ETRL RSl g B R &zfcﬂp% RS s

briREBrBEd Ush NGxadutifte PEDC QLY h)desamibedodubt examh@idedd by
chromatography (EtOAc/Hex) to give the sub-title compound as a brown oil.
MS: ESI (positive): 358 (M+H).

d.) {3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-3-oxo-2,3-dihydro-1H-
isoindol-1-yl]-indol-1-yl}-acetic acid

[00172] The title-compound was prepared from the product of step c) as
described for example 22, step ¢). MS: ESI (negative): 414 (M-H).

EXAMPLE 23

{2-Methyl-3-[2-(3-methyl-butyl)-1,1-dioxo-1,2-dihydro-1A6-
benzo[e][1,2,3]thiadiazin-4-yl]-indol-1-y1}-acetic acid

(Scheme 2)

[00173] The title compound was prepared from the product of example 19, step
a) and 1-bromo-3-methyl-butane using the procedure described in example 17,
step d). "H NMR (DMSO-dg) & 8.09 (d, J = 7.2 Hz, 1H), 7.90 (t, J = 7.5 Hz,



1H NVR (DMBO d6) 8 13.25 (bs, 1H), 8.41 (d, J= 6.6 Hz,

1H), 7.94-7.87 (m 2H), 7.58 (d, J= 8.7 Ft, 1H), 7.52
wO0dpoe34€Q90 Hz, 1H), 7.45 (dd, J= 5.7, 8.4 HzpCRiS2005/034029

7.24-7.10 (m 4H), 5.44 (d, J = 14.4 Hz, 1H), 5.38 (d,

J =14.4 Hz, 1H), 5.14 (s, 2H), 2.24 (s, 3H; Ms: ESI

(negative): 474, 476 (MH . EXAMPLE 25 (5 Chl or o- 3-
{3-[2-(4-chl oro-phenoxy) - et hyl] - 4- oxo- 3, 4-di hydr o- pht h
alazin-1 - yl} -2-nethyl-indol-1-yl)-acetic acid
(Schenme 3) [00175] The title conpound was prepared

801 RS BLEEVER P BRI B B L B L e v 8

PrieDevun €d, d)%GIBIIbﬁdH)m oe&avrplm 114, 1}&1}54 5@3& 2H) 3.89 (t, J=
(ne atlve 520, MH) . EXAVPLE 2 -B
réz | 1.90 ;(q;,r%{)h;ll 44904 &- @M@ﬂ:@)@ﬂ&%@ﬁaﬁaz ion 11z,

'é)fﬂé%gﬁ 0 ab T PR PO 76

[00176] The title conpound was prepared fromthe

product of exanple 16, 5{9@1 nd
2-ch|oronethyl-benzothigzo € u5|%g t he procedure

described in exanple 14. 1H NVR (DVMSO-d6) 6 8.44-8.41
(m  {B-ChloBo-043{(d-fludre=b&zyl)Hzox0-3 MydihFdroPheivh]azin=1-§1]12-
Hz, 1H), 7.96- 7. 92méihyl-Ridpl-1-F158cetic acil= 7.5 Hz, 1H),
744 (tJ:75Hz 1H), 7.24 (d, J = 1.8 Hz, 1H),
15, (dd, 8.7, 2.1 Hz, 1H), 5.86 (s, 2H), 5.12
(s( e )228 (s, 3H: M5 ES|I (negative): 513, 515

[0017(4!}4 H . EANRLEn ?;70untf1 %@gk@a&d%&ﬁﬂ{e?prad@t ldY é% Anple N8 Odtep

1, 4] di oxi n-2-yl net h 0xo0- 3

d ichyaeiel - Bhernbeney] hr01n19¢ psipg e prpeedurel dpscribgd jn gxanple 14.

o EoNMEGERSER-fha BRAT e TOF sudiiiapy SURRUC Pl 4787,
2 zHy orser(at .hyel 8 2H3z ganrqnsz)(d;efn:z 0[0IHA] 1d-I)QXJ4IS€(ddl,SI ad. 7: 18ed
pr ocedur e bed |

( gy éy24- %h&(m5ilé),(q\4%d '}p S1d Hz 1H) 3% (d, J=14.4 Hz,
1H), 5.14 (s, 2H), 2.24 (s, 3H); MS: ESI (negative): 474, 476 (M-H).

EXAMPLE 25

(5-Chloro-3-{3-[2-(4-chloro-phenoxy)-ethyl]-4-o0x0-3,4-dihydro-phthalazin-1-
yl}-2-methyl-indol-1-yl)-acetic acid

(Scheme 3)

[00175] The title compound was prepared from the product of example 16, step
c) and 1-(2-bromo-ethoxy)-4-chloro-benzene using the procedure described in
example 14. MS: ESI (negative): 520, 522 (M-H).

EXAMPLE 26

[3-(3-Benzothiazol-2-ylmethyl-4-oxo0-3,4-dihydro-phthalazin-1-yl)-5-chloro-
2-methyl-indol-1-yl]-acetic acid

(Scheme 3)



EXAMPLE 28 [ 3-(2-Benzyl-1, 1-di oxo-2, 3-di hydro-1 H1
X6- benzo[ d]i sot hiazol -3-yl)-indol- |- yl]-acetic acid
wO3otea@set1d) [ 00178] The title conpound was preparas2y/034029
t he met hod described for exanple 14 using benzyl
brom de. 1H NWR (DVMSO-d6) 8 7.99 (d, J = 8.7 Hz, 1H),
7.66-7.57 (m 2H), 7.43 (s, 1H), 7.31-7.22 (m 5H),
7.17 (d, J = 7.5 Hz, 1H), 704 (t, J= 7.6 Hz, 1H),
6.95 (d, J= 7.8 Hz, 1H), 6.80 (t, J= 7.5 H 1H), 5.76
H, 4.53 (s, 2H), 4.55 (d, J= 15.9 Hz, 1H), 3.93

(s, 1
, J=,15. 1H) X egat | : .
1001765 50038 ks PGt 3B pephsd S5 RE MR pfnslt 1B, sip
{ 3 [ 2nd D-dlabloydetipplineh)othiadoleli meing 2thd- gidvgdiire- kbkctibad in
6-%enzo[d]i§othiazol-3- [1-1ndol-1-yl}-acetic acid.
(sewmnle 1) FODMBIOMIOE b 844chbblrd R 08 (ot od b

t I f 1 [ j

ooy o0 e LR A, POCERTH ST T B BRI 744
[ 3t U I50HaxXHR T4 foli=n1.83-Hz, ig)hyl15d3- A+8/drd1 [H4; 1H),
6-benzo i_sqt hi gzol - 3-yl)-jndal-|l-yll-acgt] i
(Scidsertd) Stdusenp- 708 e Mot Ehe 1S By

t he met hod described for exanple 14 using

2- br ononet hyl - qui nol i ne, ; negative): 482

(MH). EXAWLE 31 ExKRpLE 7 (" )
(3-{2-[3-(4-Fl uoro-phenoxy) - benzyl]-1, 1- di oxo- 2, 3-di hy
dr 0- IktChlero83-[3-(2,3-dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-4-0x0-3,4-
benzol[ d] iiRfdpb- E@l‘ara%rrﬂd-%rl]lﬁ&@!hyﬂ-inﬂb)-i%@}ihéé%ic%icﬂ
(Schenme 1) T700181] The fitle conpound was prepared by
the net hod described for exanple 14 using

3{Behemadr ophenoxy) benzyl bromi de. Ms: ESI (negative):
[0017%l 1 MIhe title compound was prepared from the product of example 16, step

c) and 2-chloromethyl-2,3-dihydro-benzo[1,4]dioxine using the procedure
described in example 14. MS: ESI (negative): 514, 516 (M-H).

EXAMPLE 28

[3-(2-Benzyl-1 ,1-dioxo-2,3-dihydro-1H-1A%-benzo[d]isothiazol-3-yl)-indol- 1-
yl]-acetic acid

(Scheme 1)

[00178] The title compound was prepared by the method described for example
14 using benzyl bromide. 'H NMR (DMSO-ds) & 7.99 (d, J = 8.7 Hz, 1H),
7.66-7.57 (m, 2H), 7.43 (s, 1H), 7.31-7.22 (m, 5H), 7.17 (d, J = 7.5 Hz, 1H),
7.04 (t, J= 7.6 Hz, 1H), 6.95 (d, /= 7.8 Hz, 1H), 6.80 (t, /= 7.5 H, 1H), 5.76
(s, 1H), 4.53 (s, 2H), 4.55 (d, J=15.9 Hz, 1H), 3.93 (d, J = 15.9 Hz, 1H); MS:
ESI (negative): 431 (M-H).



. EXAMPLE 32
[ 3- (2- Bi phenyl -2-yl net hyl -1, 1- di oxo-2, 3-di hydro-1 H 1

wa 2606lmanuo| d] i sot hi azol - 3-yl)-indol - 1-yl ] - acePCT/Ua2106/034029

(Schenme 1) [00182] The title conpound was prepared by
t he nmet hod described for exanple 14 using
o- phenyl benzyl brom de. MS: ESI (negative): 507 (MH).
WO 2006/ 034419 PCT/ US2005/-034029 -78 EXAMPLE 33 {3-[
1, 1- Di ox0- 2- ( 2-t hi ophen-2-yl -t hi azol - 4-yl et hyl ) -2, 3-d
I hydro-| H 16-
benzo[ d] i sot hi azol - 3-ylg Xgll(}gq yl }-acetic acid
(Schenme 1) [00183] The title clg)ir?pound was prepared by
t he nmet hod described for exanple 14 using
4- (h[BCeMettyl-buBdx hil sidren, 2—d)ﬂhydlr¢1-|1Hzl:9L6ebendeIE®hla201 -3-
(negative): 520 ( NHHndoEXAlRhEeti84ci(d3-
{2-[2-(4-Chl oro-phenyl)-thiazol -4-ylmethyl]-1, 1- di oxo-
2 %gi hﬁsir o-1 H 1 ?6-benzo [d]isothiazol-3-yl}

€72y )-acetic acid (Scheme 1) [00184] The title

[00179PTPOUTHe RS c&hﬁ&ﬁfd&da@i‘eﬁd&@d bR teatettes asdckibed fo@rexample
exanple 14 usin

414 mbiog amembd/bmzu@m M ESI)(IWE@T#]W)‘“!(MM%BI e. 1H NMWR
(DVBO-d6) 13.05 (bs, 1H), 8 01 (d, J = 8.7 Hz, 1H),

7.87 (d, J = 8.4 Hz, 2@ 761 (m 2H), 7.60 (s,
1H), 7.54 (s, 1H) XAM .1 Hz, 2H), 7.37 (d,
J =84 H, 721718(m1H) 7.08 (t, J=17.6

Tﬁ} (}é ]R’@X?%q\& 11n—,75' / ?Z % GYdio {3)»6(153123?%@0@1&2@1'-

1H), 4.21 (d, J= f@'l e%a SI (negative):
548. 550 (M H). EXANPLE 35
{gs@gn(ea)s Di net hyl -i soxazol -4-yl met hyl ) -1, 1- di oxo- 2, 3
ro-1 H12, 6-
(00188knz0] dPF SdeisPaTIENYS PreprradPy faqmpthad doreribgh foy example

14 using 2-bromomethyl-quinoline. MS: ESI (negative): 482 (M-H).

EXAMPLE 31

(3-{2-[3-(4-Fluoro-phenoxy)-benzyl]-1,1-dioxo-2,3-dihydro-1H-1 AS-
benzo[d]isothiazol-3-yl}-indol-1-yl)-acetic acid

(Scheme 1)
[00181] The title compound was prepared by the method described for example

14 using 3-(4-fluorophenoxy)benzyl bromide. MS: ESI (negative): 541 (M-
H).

EXAMPLE 32

[3-(2-Biphenyl-2-ylmethyl-1,1-dioxo-2,3-dihydro-1H-1 A8-benzo[d]isothiazol-
3-yl)-indol-1-yl]-acetic acid

(Scheme 1)
[00182] The title compound was prepared by the method described for example

14 using o-phenylbenzyl bromide. MS: ESI (negative): 507 (M-H).



(Schenme 1) [00185] The title conpound was prepared by

the met hod descri bed for exanple 14 using
wa-20tsloosamet hyl - 3, 5- di met hyl -i soxazol e. MS: ESPCT/US2005/034029

(negative): 450 (MH). WO 2006/ 034419

PCT/ US2005/ 034029 -79 EXAWVPLE 36

{2- Met hyl - 3-[ 2- (5- net hyl - 3- phenyl -i soxazol - 4-yl net hyl)

-1, 1- di oxo- 2, 3- -78 -

di hydr o-1 H 1X6- benzo[ d] i sot hi azol -3-yl]-indol-I-yl}-ac

etic acid (Schene 1) [00186] The title conpound was

prepared by the nethod ﬁ%ﬁrﬂ). for exanple 14 using
the product from exarrplg , s?ggg’c) and

4- chl or onet hyl - 5- net hyl - 3- phenyl -i soxazole. Ms: ESI

( netfalli, -DjioxB262-(Hibpien-2ExXAkRZE-8 3 th&hyl)-2,3-dihydro-1H-1A°-
{ 2- [ (4- FI uor berpbRijisbthiuzbhawy-ndort §-deelic 2eidi oxo- 2, 3-d
i hydro-1 H 12, 6-

b o[ d] jsot hi azol -3-yl }-2-net hyl -indol -1-yl)-acetic
agggpé?%$%ene 1) [00187] The title conpound was _
[001 stgaepar erheitiel doenpsRhd ads Qﬁ;?ﬁfeﬂl?ﬁrqhé RletiR¥aERred ¥ir diahiple
e ]

e product from exanpl stép c) and .
al ighuasieh Herhdpramethylditigpleanatiyl-thdezole. HMBRES DB ERti6): 820

8ﬁ§EF6'03 (m 1H), 7.70-7.62 (m 2H), 7.51-7.46 (m
2H), "7.39 (d, J=8.4 Hz, 1H), 7.17-7.13 (m 2H), 7.02
(t, J =8.1Hz, 1H, 6.80 (t, J = 7.5 Hz, 1H), 6.72
(bs, 1H), 6.55 (s, 1H), 5. ms 2H), 4.15 (d, J =
17.4 Hz, 1H), 3.40 (d, ?%]33&&, 1H), 2.39 (s, 3H):
M5: ESI (negative): 506 (MH). EXAMPLE 38

{ 3-(B2{2-2-H@yCnloxyplamighithiaio134-gnvethy1P-1 3~dibky-Ar3edihiHrb?1 H-
6- benzo[ d] |ﬁé%hﬂ){@jisoﬁﬁazol-}yl}-indokl-yl%-acetic acid
yl]-2-methyl -indol-1-yl}-acetic acid {Schene 1)
[00188] The title conmpound was prepared by the nethod
ddsehgiel) f or exanple 14 using the product from

[001 SQ)fanpl erh titﬁtc%ﬁlp%).m@%s gfegﬁl%ﬁ%'ifttﬂéﬁf%\thod]dés&%d for example
14 using 4-chloromethyl-2-(4-chloro-phenyl)-thiazole. 'H NMR (DMSO-de)
13.05 (bs, 1H), 8.01 (d, J= 8.7 Hz, 1H), 7.87 (d, J = 8.4 Hz, 2H), 7.67-7.61
(m, 2H), 7.60 (s, 1H), 7.54 (s, 1H), 7.50 (d, J= 8.1 Hz, 2H), 7.37 (d, /= 8.4
Hz, 1H), 7.21-7.18 (m, 1H), 7.08 (t, /= 7.6 Hz, 1H), 7.02 (d, J= 7.8 Hz, 1H),
6.86 (t, J= 7.5 Hz, 1H), 6.19 (s, 1H), 5.01 (s, 2H), 4.62 (d, J = 16.5 Hz, 1H),
4.21 (d, J=16.5 Hz, 1H); MS: ESI (negative): 548, 550 (M-H).

EXAMPLE 35

{3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-1,1-dioxo-2,3-dihydro-1H-1A°-
benzo[d]isothiazol-3-yl]-indol-1-yl}-acetic acid

(Scheme 1)
[00185] The title compound was prepared by the method described for example
14 using 4-chloromethyl-3,5-dimethyl-isoxazole. MS: ESI (negative): 450

(M-H).



(DMSO-d6) b 7.98-7.95 (m 1H), 7.62-7.58 (m 3H), 7.36

(d, J=8.4 Hz, 1H), 7.04-7.01 (m 2H), 6.80-6.78 (m
waBee/084414 (s, 1H), 5.00 (s, 2H), 4.75 (bs, 1HPCTN¥2005/034029

2006/ 034419 PCT/ US2005/ 034029 -60 3.59-3.53 (m 1H),

3.26-3.17 (m 2H), 3.02-2.92 (m 1H), 2.39 (s, 3H)

M5: ESI (negative): 399 (MH). EXAMPLE 39 (3-

{2-[2-(4-Chl oro-phenoxy)-ethyl] -1, 1-di oxo-2, 3-di hydr o-

| H 1X6-

benzo[ d] i sot hi azol -3-yl }-2-nmethyl -indol -1-yl)-acetic

acid (Schene 1) [00189 Lt,lL e conpound was
prepared by the nethod %m%%gkfor exanple 14 using
t he product fromexanple 3, step c) and

1- ( Z2kvietiyl-8t[ DB ymetiyl-Cplhcnybisbeavobdeylmbiyl)BSI -dioxo-2,3-

( negat ign8idro-2E91 \*Mekio dE@SﬂM’ BEdE 3 ]-indol-1-y1} -acetic acid

[ 3- (2- Et hoxycar bonyl rre[t yl-1,1- d?lc])xo- 2, S}f(}ji hydro-1 H 12
6- _henzo

[ dPshsnbazol - 3-yl ) - 2-met hyl -i ndol -1 -yl ] -acetic acid

[001 Sﬁ?‘: he "tel;]%)&it%gg) nd W?% ?feg!n%d ‘B?gﬁé’ﬂﬁﬁno\ﬁ@ﬁscﬂfb%ﬁ %ﬁ&g%%tle

e e cri bed xanp 14 using the pro
f ridmsingathp IpeodBict Sbmpexaphndl sédphg)l andrdechiammetetityd-S-hBhyl-3-

ES egative): 4_331539\4 .. E%%\/Fl\h%{d'l
(henilishrgzeleh y5 2 ﬁez%?%“’e)- ).

1, 4] di oxi n-2-yl met hyl ) -1, 1-di oxo- 2, 3-di hydro-1 H 12
6- benzo[ d] i sot hi azol - 3-y]| ],-2- yl -i ndol -1-yl }-acetic
acid (Schene 1) [00191¥&$ﬂéP£E§Pe conmpound was

prepared by the nethod described for exanple 14 using
t he3 A qeetucks SRR AMIND y8-m8theR- 161-d@xe-2,3-dihydro-1H-12.5-
2- br omonmegday), -dgs&hﬁmyﬁg%:z-ﬁﬁﬁ/zﬂﬁédofihdﬁ%éﬁ%-acMS: ESI
(negative): 5 (MH). 0067034419

PCT/ US2005/ 034029 -81 EXAMPLE 42
(Scheme 1)

[00187] The title compound was prepared by the method described for example
14 using the product from example 3, step c¢) and alpha-chloro-4-
fluoroacetanilide. 'H NMR (DMSO-d¢) & 8.06-8.03 (m, 1H), 7.70-7.62 (m,
2H), 7.51-7.46 (m, 2H), 7.39 (d, J = 8.4 Hz, 1H), 7.17-7.13 (m, 2H), 7.02 (t, J
= 8.1 Hz, 1H), 6.80 (t, /= 7.5 Hz, 1H), 6.72 (bs, 1H), 6.55 (s, 1H), 5.00 (s,
2H), 4.15 (d, J = 17.4 Hz, 1H), 3.40 (d, J = 17.4 Hz, 1H), 2.39 (s, 3H); MS:
ESI (negative): 506 (M-H).

EXAMPLE 38

{3-[2-(2-Hydroxy-ethyl)-1,1-dioxo-2,3-dihydro-1H-1A%-benzo[ d]isothiazol-3-
yl]-2-methyl-indol-1-yl}-acetic acid

(Scheme 1)

[00188] The title compound was prepared by the method described for example
14 using the product from example 3, step ¢) and 2-bromoethanol. '"H NMR
(DMSO-dg) & 7.98-7.95 (m, 1H), 7.62-7.58 (m, 3H), 7.36 (d, J = 8.4 Hz, 1H),
7.04-7.01 (m, 2H), 6.80-6.78 (m, 1H), 6.14 (s, 1H), 5.00 (s, 2H), 4.75 (bs, 1H),



{2-Met hyl - 3-[ 2- (2- et hyl -t hi azol -4-yl met hyl ) -1, 1- di oxo
-2,3-di hydro-1H 1 a, 6-
woemsopdilp sot hi azol -3-yl]-indol -1-yl}-acetic aeC@US2005/034029

(Schenme 1) [00192] The title conpound was prepared by

the nethod descri bed for exanple 14 using the product

fromexanple 3, step c¢) and 4-chl oronet hyl - 2- net hyl -

thi azole. 1H NVR (DVSO- d6).g§y13.04 (bs, 1H), 8.00 (d,

J 87Hz 1H), 7.66-7.58 (m 2H), 737(d J=8.1
719(3 1H), 7.08 (d, J= 6.3 Hz, H, 7.01

“3’056)]% 33 (%1% ;ﬁEDI% 1(76( 21%&%@2?(%1}8 %gg((f, d31%jH)Ms

163 (llr&gatliéj) 39PNM&Iy s, 3H), 2.31 (s, 3H); Ms: ESI
(negative): 466 (MH . EXAWPLE 43 {3-]

1,1-Di oxo-2-(3-trifluoronethyl-benzyl)-2, 3-di hydr o-

| H 1 X6- EXAMPLE 39

benzo[ d] i sot hi azol -3-yl]-2-nethyl -indol-1-yl}-acetic
acid Scherre 1 [00193] The title conpound was

pr epafd (‘i"ﬁ?é‘ FpPheReEsEwibb frdigo-% Spidgo- LHAL s ng
the pr odd@pz‘?[ﬂhﬁ‘?tbb@é@*pﬁ ¥l} 2-methylrindol-3 rid)-acetic acid

3-trifluoronethyl -benzyl bromde. MS: ESI (negative):

5 }( . EXAMPLE 44
{%(g‘fve%éﬂ) 3-[2- (3-met hyl -but yl ) -
[0018D] 1- di Gbhe- tﬂle&odimyﬂd w-ai pidpdred bg-the method described for example

(S 15 poefiehom bt oS SRp Ul PR Bl -
t@gld}@%g%ngem IHX2 ¢nd ﬁV@XWM_H)14 usi ng the product

fromexanple 3, step c nd 1-i odo- 3- et hyl - but ane.

M5: ESI (negative): 425 (M H) . WD 2006/ 034419

PCT/ US2005/ 034029 - 82 4b

[ 3-(2- AI I yI 1, 1-di oxo- 2, 3-di hydr o- 1H 126- benzo[ d] i soth
i azol - 8 2-methyl- indol- | -yl] -acetic aci

( Schene Bi{) 2-Ethoxycarbonylmethyl-1,1-dioxo-2,3-dihydro-1H-1A"-

benzo[d]isothiazol-3-yl)- 2-methyl indol-1-yl]-acetic acid

(Scheme 1)

[00190] The title compound was prepared by the method described for example
14 using the product from example 3, step ¢) and ethyl bromoacetate. MS:
ESI (negative): 441 (M-H).

EXAMPLE 41

{3-[2-(2,3-Dihydro-benzo[ 1,4]dioxin-2-ylmethyl)-1,1-dioxo-2,3-dihydro-1H-
128-benzo[d]isothiazol-3-yl]-2-methyl-indol-1-y1} -acetic acid

(Scheme 1)

[00191] The title compound was prepared by the method described for example
14 using the product from example 3, step ¢) and 2-bromomethyl-2,3-dihydro-
benzo[1,4]dioxine. MS: ESI (negative): 503 (M-H).



[00195] The title conpound was prepared by the nethod
descri bed for exanple 14 using the product from
wexerspBe13, step c) and allyl brom de. MS: ESI PCT/US2005/034029
(negative): 395 (MH. EXAMPLE 46
{3-[1, 1- D oxo- 2-(3-phenoxy-propyl)-2, 3-di hydro-1H 17
6- benzo[ d] i sot hi azol -
3-yl]-2-nmethyl -indol-1-yl}-gcetic acid (Schene 1)
[00196] The title conpound was prepared by the nethod
descri bed for exanple 14 using the product from
exanple 3, step c¢) and . 4pr opoxy) - benzene. M.
ESI (negative): 489 (M E 47
[3-(2-1sopropyl -1, 1-di oxo 2,3-di hydro-1 H 1X6
- bigrrlofhy]- -B424(Pinsetioyl-tBiaybl)4-gimetiy | 1- dinkioR, 3 diny droaldd b
aci d ( Schenebehpo[dfiediBidzoFheltintidlel -¢1) raetin acidas
prepared by the nethod described for exanple 14 using
t:zg ro ct fromexanple 3, step c) and 2-iodo
H% 1H NVMR (DVSO-d6) 8 7.91-7.88 (m 1H),

[0019@] 63-7 ’151% tﬁmcogﬁbuncy W%@pl(egared Byghé‘m'éﬁlod Hebloribed fé]r@xﬁm%?e
(m 4H), 6.1 2H), 3.68 (sept.,
6. 18 ysing tblei)pm@mnéronq sxargple)3, s!l_epsw) qng, 4-gklogomgethyyl-2- BH)hYI-

! PR, NS e YBaTRL (AESRl ve)i- S00 am,

48 66-7.58 (m, 2H), 7.37 (4, J = 8.1 Hz, lH) 7.19 (s, 1H), 7.08 (4, J 6.3 Hz,

[ 3-(2-Benzot hi_azol - 2-yl et hy 1- di ox0- 2, 3-di hydr o- | H
- 1H)e7.01 (t, /=78 Hz, 1 687676(m 2H), 6.18 (s, TH), 5.00 (s, 2H),

b 0f+d] t rAd .
o Pt o Y d oS i o & 51D
prMSa]ESio(nbgatﬂvb)s%é(MeH) descri bed for exanple 14 using
the product fromexanple 2, step c) and 2-brononet hyl -
benzot hi azole. Ms: ESI (negative): 502 (MH. EXAVPLE

49 EXAMPLE 43

{3-[1,1-Dioxo-2-(3-trifluoromethyl-benzyl)-2,3-dihydro-1H-1 AS-
benzo[d]Jisothiazol-3-yl]-2-methyl-indol-1-yl}-acetic acid

(Scheme 1)

[00193] The title compound was prepared by the method described for example
14 using the product from example 3, step c) and 3-trifluoromethyl-benzyl
bromide. MS: ESI (negative): 513 (M-H).

EXAMPLE 44

{2-Methyl-3-[2-(3-methyl-butyl)-1,1-dioxo-2,3-dihydro-1H-1 AS-
benzo[d]isothiazol-3-yl]-indol-1-yl}-acetic acid

(Scheme 1)

[00194] The title compound was prepared by the method described for example
14 using the product from example 3, step c¢) and 1-iodo-3-methyl-butane.
MS: ESI (negative): 425 (M-H).



{3 -[2-(4-Fluoro-benzyl)-1, 1-di oxo-2, 3-di hydro-1 H1
a, 6-benzo[d]isothiazol-3- yl]-5-nethyl-indol- | -yl}
woaawstisetiaci d (Schene 1) [00199] The title conpoumug2008834029

prepared by the nethod described for exanple 14 using

the product fromexanple 2, step c) and 4-fl uorobenzyl

brom de. 1H NWR (DVSO-d6) 8.00 (d, J= 6.6 Hz, 1H),

7.66-7.58 (m 2H), 7.39 (s,821H), 7.24 (dd, J = 3.0,

8.4 Hz, 2H), 7.22-7.20 (m 1H), 7.04 (t; J = 8.8 Hz,

2H), 6.90 (d, J= 8.1 Hz, 1H), 6.76 (s, 1H), 5.75 (s,

1H), 4.94 (s, 2H), 4.5@XAMPIE455.9 Hz, 1H), 3.97 (d,

J=15.9 Hz, 1H), 2.16 (s, 3H); MsS: ESI (negative): 463

(MH . EXAMPLE 50

{ $3 (2B Bandiprotp- -Gihpdrpr YA\ benzskdisptidazel-fpd)-Zathylo

indol-1-yl]-acetic acid
benzo[ d] i sot hi azol -3-yl]-5-nethyl -indol -1-yl}-acetic
a&% %icj‘hema 1) [00200] The title conpound was
EDar by the nethod described for exanple 14 using

[00195e pr qdutitle tompmaxiang wre@ared b l:he(:rhethndi described for example

534 T JIE PRYSUED GO BB PG HGSDBS) B0 (PR g s MST EsT
E%%Qo 25{@ t)rl fl uoronet hyl - benzyl) -2, 3-di hydro- 1H

1 k6-
benzo[ d] i sot hi azol - 3- yl% -i ndol -1 -yl }-acetic
acid (Scheme 1) [00201] The t|t e compound was

prepared by the nethod described for equple 14 using
t hi8-[dy leBiketo-2-(bphaoayrprapyl)-2.8 tddlydey- 18t -benzo[dlisothiazol-
3-trifl uoronet h3dylenestyl-idioditi yg-acdifs: ackSl (negati ve):
513 (M H). EXAWMPLE 52 {

thoxy propyl)-1, 1-di oxo-2, 3-di hydro-1 H1 2,
6-(%‘@’(?5’8 d] i sot hi azol -

(001981 Y! 1 - THERERYbmpbER] wis plebarde 8t itite Msihdd (Sehibe® fdr)example

14 using the product from example 3, step ¢) and (3-bromo-propoxy)-benzene.

MS: ESI (negative): 489 (M-H).

EXAMPLE 47

[3-(2-Isopropy1—1,1-dioxo-2,3-dihydro-1H-17»6-benzo[d]isothiazol—3-y1)-2-
methyl-indol-1-yl]-acetic acid

(Scheme 1)

[00197] The title compound was prepared by the method described for example
14 using the product from example 3, step c) and 2-iodo propane. '"H NMR
(DMSO-dg) § 7.91-7.88 (m, 1H), 7.63-7.53 (m, 2H), 7.35 (d, /= 8.4 Hz, 1H),
7.17-6.78 (m, 4H), 6.14 (s, 1H), 4.98 (s, 2H), 3.68 (sept., /= 6.8 Hz, 1H), 2.43
(s, 3H), 1.34 (d, J= 6.9 Hz, 3H), 1.02 (d, J = 6.9 Hz, 3H); MS: ESI (negative):
397 (M-H).



[00202] The title conpound was prepared by the nethod

descri bed for exanple 14 using the product from
wexerspBet12, step c) and 3-brono-|-net hoxy propanas2@dso34029

NVR (DMSO-d6) 7.95-7.92 (m 1H), 7.60 (d, J = 3.6 Hz,

1H), 7.58 (s, 1H), 7.28 (d, J= 8.1 Hz, 1H), 7.12 -

7.09 (m 1H), 7.02 (t, J=7.2 Hz, 1H), 6.97 (d, J =

8.4 Hz, 1H), 6.79 (t, J = 7g8H.Hz, 1H), 5.89 (s, 1H

4.57 (s, 2H), 3.44 - 3 03 (m 4H), 3.01 (s, 3H), 2.45

(s, 3H), 1.71 (quint., = 6.6 Hz 2H); MS: ESI
(negative): 427 (MH).

-[ 2- (Cyano- et hyl - et hy d| oxo 2 3-di hydro-1 H1
X6-

benzol d|]3L(§9Bé‘ﬂzﬁﬁ@dzoBZW1ﬂleﬁyma,ﬂ¥dtd>xd pdalihyldry! -8x%t i ¢

acid dliboth2@208}1)-Bagethiyl-{rdoC 0ypPRALRE c Ve
prepared by the nethod descri bed for exanple 14 using
Izg roduyct fromexanple 2, step c) and

2B 1'éropionitrile M5: ESI (negative): 408 (MH).

[001 9\9? 200@&%&&%&%&%&99&@%& B9 e mBMob8eNRIbE Tt example
(4- Fl uor o- benzy )-1, 1-di 0xo- 2, 3-di hydro-| H

Xa4belnmg[ dhe swodichz fxbm?, -example 2, step c) and 2-bromomethy1—

{ oo M B st G DS par e by the et hod

descri bed for exanple 14 using the product from
exanple 4, step c) and 4 f nzyl brom de. M5

ESI (negative): 479 (MH)*- E 55

[ 3-(1, 1- Di oxo- 2- phenet hyl -2, 3-di hydro-1H 12 6

- bengn{Afivees- bé@gglr , Bditxb=253-dIBHAL XM= INidehzo[d]isdthihzol-3-

-acetic acid (SciesBndhy ][_lgggpﬁ IRett héihe conpound was
prepared by the nethod descrlbe for exanple 14 using

the product fromexanple 4, step c¢) and
2(S@mk)hy| benzene. 1H NWR (DMBO-d6) 13.03 (bs, 1H),

[00193] 98 ( dl“he‘]tfﬂe860¥np'6|ﬁnd R pre%eu%é bgr'tﬁé)m(e{ﬂod%'égcribed for example
14 using the product from example 2, step ¢) and 4-fluorobenzyl bromide. 'H
NMR (DMSO-ds) 8.00 (d, J = 6.6 Hz, 1H), 7.66-7.58 (m, 2H), 7.39 (s, 1H),
7.24 (dd, J = 3.0, 8.4 Hz, 2H), 7.22-7.20 (m, 1H), 7.04 (t, J = 8.8 Hz, 2H),
6.90 (d, J = 8.1 Hz, 1H), 6.76 (s, 1H), 5.75 (s, 1H), 4.94 (s, 2H), 4.50 (d, J =
15.9 Hz, 1H), 3.97 (d, J= 15.9 Hz, 1H), 2.16 (s, 3H); MS: ESI (negative): 463
(M-H).

EXAMPLE 50

{3-[2-(3-Benzyloxy-propyl)-1,1-dioxo-2,3-dihydro-1H-1 AS-
benzo[d]isothiazol-3-yl]-5-methyl-indol-1-yl} -acetic acid

(Scheme 1)
[00200] The title compound was prepared by the method described for example

14 using the product from example 2, step c¢) and (3-bromo-propoxymethyl)—
benzene. MS: ESI (negative): 503 (M-H).



7.50 (s, 1H), 7.29 (d, J = 9.0 Hz, 1H), 7.25-7.13 (m

4H), 7.09 (d, J =8.1 Hz, 2H), 6.74 (dd, J= 2.4, 9.0
wokRzpoehBh4196. 54 (d, J= 2.4 Hz, 1H), 5.95 (s, 1HPCTASADS5/034029

(s, 2H), 3.51 (s, 3H), 3.42 (ddd, J= 6.3, 10.2, 15.9

Hz, 1H), 3.14 (ddd, J= 5.7, 9.9, 15.0 Hz, 1H),

3.00-2.70 (m 2H); Ms: ESI (negative): 475 (MH).

EXAVPLE 56 -84 -

{5- Met hoxy- 3-[ 2- (1- net hyl - 2- phenyl - et hyl ) -1, 1- di oxo- 2,

3-di hydro-1 H 1? 6-

benzo[d]isothiazol-3-ylkx%$gpi yI} acetic acid
(Schenme 1) [00206] The e conpound was prepared by
the net hod descri bed for exanple 14 using the product
f r om eX3imi didxo-2t@prifomnethyRbbnayhe2,prdijpydrd-1Beiene.

VB: ESI (beagedlivethiazdiSRy | kidthyMRABD0G 03t Acid
PCT/ USZOOS/ 034029 -86 EXAMPLE 57

(4-Cyano- benzyl) -1, 1-di oxo- 2, 3-di hydro- 1H 12

E I sot hi azol - 3-
[oozmg)] 5- MBfchREYcohifdahd bvay b}epa&avolyceh@ﬁlledmﬁ%émmr example
0207] The title conpound was prepared t he net ho

d ddcusing: thef pnode%afr%eexamlm 2i stgp cheang roifbroremethyl benzyl

enzyl brom de. MsS: ESI
CIRERiR, s TihnbdnRpF SBAAIE €5
[3-(2-Allyl-1,1-di oxo-2, 3-di hydro-1H 1
2, 6- benzo[ d]i sot hi azol - 3%k )55= ¢kl or o-
2. met hyl -i ndol - 1- yI | -aEéW\%P]g%i%g (Scheme 1) [00208]
The title conpound was prepared by the nethod

desz(2-ENdivxyeHa CS@EM ,1-diéxor8j3rghydie- 1H-0RUBén o[ dii¥othiazol-
1]-353

exanpl & 6, steps ot om e A4 \WR
( DVBO- d6) 13 14" (s, 111 J= 8.7 Hz, 1H),

7.67-7.59 m2|—|),745 (d, J = 8.7 Hz, 1H) 706(d
J(Sclaensenz 7.02 (dd, J = 1.8, 8.7 Hz, 6. 83

[002(9(‘} 5 T}Tast%%%(?u%wvas ﬁ?&re bg%h§ H}et}%)@bdes%ﬁleg t%pg(allnjole
4.18, uﬁlﬁg Othielz protitijt, fidmd®x3mBle 2mstepHy) aBd 3F-bfmmo-1-methoxy
propane. 'H NMR (DMSO-dg) 7.95-7.92 (m, 1H), 7.60 (d, J = 3.6 Hz, 1H),
7.58 (s, 1H), 7.28 (d, J= 8.1 Hz, 1H), 7.12 — 7.09 (m, 1H), 7.02 (t, /= 7.2 Hz,
1H), 6.97 (d, J = 8.4 Hz, 1H), 6.79 (t, J = 7.5 Hz, 1H), 5.89 (s, 1H), 4.57 (s,
2H), 3.44 — 3.03 (m, 4H), 3.01 (s, 3H), 2.45 (s, 3H), 1.71 (quint., J = 6.6 Hz,

2H); MS: ESI (negative): 427 (M-H).

EXAMPLE 53

{3-[2-(Cyano-methyl-methyl)-1,1-diox0-2,3-dihydro-1H-1A°-
benzo[d]isothiazol-3-y1]-5-methyl-indol-1-y1} -acetic acid

(Scheme 1)
[00203] The title compound was prepared by the method described for example

14 using the product from example 2, step ¢) and 2-bromo-propionitrile. MS:
ESI (negative): 408 (M-H).



3H); Ms: ESI (negative): 429, 431 (MH. EXAMPLE 59

[ 5- Chl or o- 3- (2- et hoxycar bonyl net hyl - 1, 1- di oxo- 2, 3-di hy
wdnaelBk4i? 6- benzo [d]i sothiazol - 3-yl) - 2- met hpCTiusewE/£34029

1 -yl] -acetic acid (Schenme 1) [00209] The title

conmpound was prepared by the nethod described for

exanple 14 using the product fromexanple 6, step c)

and et hyl bronpacetate. 1H85NVR (DVSO d6) 13.15 (bs,

1H), 8.07 - 8.03 (m 1H), 7.70-7.63 (m 2H), 7.44 (d,

J =8.7 H, 1H), 7.12 (d, J = 8.1 Hz, 1H), 7.02 (dd, J

= 1.8, 8.7 Hz, WD 2006?@%@6@@ RGT/ US2005/ 034029 - 87
18), 6.72 (s, 1H), 6.28 (s, 1E|), 5.03 (s, 2H),
4.05-3.92 (m 2H), 3.41 (g, J = 6. 911;%, 2}—%1,_ 1.05 (t,
J43§294-RiyorGHpnzyis1 , 1 ESbx(-R3ghbydre) H- 1 Shenzgd]isthigrol-3-
EXAMPLE 60 yl]-5-methoxy-indol-1-yl}-acetic acid

{5-Chl oro-3-[2-(4-fluoro-benzyl)-1, 1-di oxo- 2, 3-di hydro
-é?g 1 -

b B‘Pﬁlﬁsothi azol -3-yl]-2-nethyl -indol -1-yl}-acetic

[00208C1 4 TRCGETEorpourdOraQirepthal By theanabtPassotbatbor example
repared by the nethod described for exanple 14 usi.n
T

t bé uping dbe produsiteRaUEDIS. 4 stapc) Iuch A uprecnar oBORST

bram.de. 1H. N d6) 13.2 (bs, 1H), 8.05 (d, J=

SW,?(IB%W%%W: )3 Hz,( iI—I)H)7 62 (dt,( J=
1H)

1.5, 7.5 Hz, 7.44 (d, J= 8.7Hz, 1H), 7.19-6.96

6H, 6.83 (s, 1H), 1H), 5.01 (d, J= 18.3
I(-E], 1t|)|), 5. 00 (gl,S JzH)l .’gAE@L(Eiﬁ,FM. 50 (d,( J=15.6

Hz, 1H), 3.83 (d, J = 15.6 Hz, 1H), 2.11 (s, 3H),; M
ESI[3-(1,Dg8iaké-2phienétBy]-2,3 Ashydhé-H- 1 E0ahRi[E]igdthiazol-3-y1)-5-
{5-Cnl or o- 2- met hy}edokg-iidlTeflhytetid-apideny| - i soxazol - 4-
yl met hyl ) -1, 1-di oxo- 2, 3-di hydro-| H 12
6- benzo[ d] i sot hi azol -3-yl]-indol-I-yl}-acetic acid
(Eedhems 1) [00211] The title conpound was prepared by
[oozogfe ”E‘r‘ﬂ%lﬂg %gﬁbb&ﬁﬁwﬁﬁreﬁa&@&m& ehe thdthbé 1B@ribbE farreqsinple
om exanple 6, "step’ c¢) and .
41¢histgoire tphyduct fioet émdmide 4, step c) and 2-bromoethylbenzene. "H
NMR (DMSO-dg) 13.03 (bs, 1H), 7.98 (d, J = 8.7 Hz, 1H), 7.65-7.60 (m, 2H),
7.50 (s, 1H), 7.29 (d, J = 9.0 Hz, 1H), 7.25-7.13 (m, 4H), 7.09 (d, J=8.1 Hz,
2H), 6.74 (dd, J= 2.4, 9.0 Hz, 1H), 6.54 (d, /= 2.4 Hz, 1H), 5.95 (s, 1H), 5.00
(s, 2H), 3.51 (s, 3H), 3.42 (ddd, /= 6.3, 10.2, 15.9 Hz, 1H), 3.14 (ddd, J=5.7,

9.9, 15.0 Hz, 1H), 3.00-2.70 (m, 2H); MS: ESI (negative): 475 (M-H).

EXAMPLE 56

{5-Methoxy-3-[2-(1-methyl-2-phenyl-ethyl)-1,1-diox0-2,3 ~dihydro-1H-1A%-
benzo[d]isothiazol-3-yl]-indol-1-y1}-acetic acid

(Scheme 1)
[00206] The title compound was prepared by the method described for example

14 using the product from example 4, step ¢) and (2-bromo-propyl)-benzene.
MS: ESI (negative): 489 (M-H).



phenyl -i soxazole. 1H NVR (DMSO-d6) 7.99-7.91 (m 1H),
7.69-7.60 (m 2H), 7.43 (d, J =8.7 Hz, 1H), 7.36 (d,
WO 20060324101z, 211), 7.23-6.75 (m 6H), 5.94 (sPCTiB2005/034029

4.96 (s, 2H), 4.33 (d, J=14.1 Hz, 1H), 4.07 (d, J=

14.1 Hz, 1H), 3.30 (s, 3H), 2.41 (s, 3H; M ESI

(negative): 560, 562 (MH. WO 2006/ 034419

PCT/ US2005/ 034029 -88 EXAMBLE 62

{3-[2-(3,5-D net hyl -i soxazol - 4-yl net hyl ) - 6-fl uoro-1, 1-

di oxo- 2, 3-di hydro- IH 12

6- benzo[ d] i sot hi azol k]‘?ﬂz khyl -indol -1-yl}-acetic

acid (Schene 1) [00212? e t|t| e compound was

prepared by the nethod described for exanple 14 using

t h&-f-6HCyand-banmyBxiahyiicxo 133 -ditydp- &l- 1addenzo[ d]isothiazol-3-

chl or onet hyl - 3, $ijei-methoyl-indd-dxg alketic dcidl NVR ( DMSO- d6)

6 13.1 (bs, 1H) 7.99 (dd, J = 2.4, 7.5 Hz, 1H), 7.47

(iééhJ =2.1, 8.8 Hz, 1H), 7.14-6.74 (m 4H), 5.93 (s,

oY (s, 2H) 4.02 (d, J= 15 Hz, 1H), 3.98 (d,
[0020]7H'| J= Tjkﬁtiﬂ% co mlciwég)pfe%area'ﬁgth@m@t%od( descridiell forlexbiple
3H); Ms: ESI aénegatlve) c% . EXAVPLE 63
{ 34[ @snu:g desr progugtatrem exegpie dz yiep -c) , anddf-exanoperzyd ibrgrgids.

benzo?%fq %att]ﬁ'e)a ?(]%‘I'%/I?] -2-nmet hyl -indol -1-yl }-acetic
acid (Schenme 1) [00213] The title compound was

prepared by the nethod for exanple 14 using
t he product fron1exanp|e§?§dpﬂﬁgg e) and

4-fl uorobenzyl brom de. 1H NI\/R (DMSO-d6) 6 13.2 (bs,
1H3-(BALY-( delioxb=2,2-dhydfo-3 HHEA-Herro[ dTisGtliagolt-3-yl)d5=clRorb-
8.8 Hz, 1H), 7. 412(1ﬂeth§1—1n80141 K. acdtid acid . 32-6. 77 (m
8H), 5 89 (s, 1H) 500 (d, J = 18 Hz, 1H), 4.98 (d,
J =18 Hz, 1H), 4.56 (d, J = 15.9 Hz, 1H), 3.81 (d,
J4Seipme 1Y, 1H), 2.11 (s, 3H): MS: ESI (negative): 481

[002(‘«8!L H) . Mﬂ%'—c%n@%und was Ere ared by the method described for example
[ 3-(6-Fluoro-1, 1I-di oxo- yghenet hy 3- di hydr o- 117

6-1dewsing thei mi)dﬁﬂtaf’zmh -€gample 6, step c) and allyl bromide. "H NMR

YIbVSOELIYS 14 W60 i ¥bh @SR 8G B Al 7698 So iy, 28), 7.45
(d, J = 8.7 Hz, 1H), 7.06 (d, J = 6.3 Hz, 1H), 7.02 (dd, J = 1.8, 8.7 Hz, 1H),
6.83 (s, 1H), 5.96 (s, 1H), 5.82-5.69 (m, 1H), 5.14 (d, J= 7.5 Hz, 1H), 5.10 (s,
1H), 5.03 (s, 2H), 3.90 (dd, J = 4.8, 15.9 Hz, 1H), 3.45-3.36 (m, 1H), 2.37 (s,
3H); MS: ESI (negative): 429, 431 (M-H).

EXAMPLE 59

[5-Chloro-3-(2-ethoxycarbonylmethyl-1,1-dioxo-2,3-dihydro-1H-1 AS-
benzo[d]isothiazol-3-yl)-2-methyl-indol-1-yl]-acetic acid

(Scheme 1)

[00209] The title compound was prepared by the method described for example
14 using the product from example 6, step ¢) and ethyl bromoacetate. 'H
NMR (DMSO-dg) 13.15 (bs, 1H), 8.07 — 8.03 (m, 1H), 7.70-7.63 (m, 2H),
7.44 (d, J=8.7 Hz, 1H), 7.12 (d, J = 8.1 Hz, 1H), 7.02 (dd, J = 1.8, 8.7 Hz,



[00214] The title conpound was prepared by the nethod
descri bed for exanple 14 using the product from

wexerspBet143, step e) and 2- phenet hyl brom de. RSI/USE®BE/034029

(negative): 477 (MH. WD 2006/ 034419

PCT/ US2005/ 034029 -89 EXAMPLE 65

{3-[2-(3,5-D net hyl -i soxazol -4-yl net hyl ) -3

-met hyl - 1, 1- di oxo- 2, 3-di hydgp-: 1H ?

6- benzo[d] i sot hi azol -3-yl]-2-nmethyl -indol-1-yl}-acetic
acid a.

bdfor 3¥ Gy 4 XLty fr Ao b B e v -

t @rd HB LQP? 195tV < &0 EBHP)MS] E%@%aﬁ%}? 476 o4TCOVI-G).
exanple , step b) (1.0 g, 2.44 mmo was di ssolved in
40 nmL tol uene and cooled to 0 C I\/|93A1 (1.83 nL of 2 M
solution in toluene) vERXAMBPVY ¥0oadded and t he
reaction was stirred for 45 mnutes at 0 C.  MeMyBr
(3.5 nL of 1.4 Msolution) was added and the reacstlon
was al kKdftproo 2vidritrorerbenzylrh é-diekect.puihxdae- 1o bhc hed
wi t h sat reazeld]isathigaol: hgld-2-pethyl-indeh talbecchie apidnat er
and Et OAc. The organic | ayer was dried over MSO and
t dg product was purified by silica gel
RS%%&%O& aphy (EtQAc/Hex) to give 450 ng of the
[00219Yb- t i tTHe tftmmmmdnd tya} prepared by the method described for example

({jlsl&[@én(gs §e pI'O({r%t E’gl _éxgtg)lgﬁaz()o Istep (,)5 agg 4h1¥uo)robenzneltbr}3mldle
rl?M% QJMM%%QZ(@E dﬂHQS 910k 1(aZJt’JJ=-83r ¥iz) 18y, g7t JEWdPHz
1-vyl cetic

cid he product of step a

nEiH)O7 02 (atrd=) 1.5vak5 Bﬁzs‘eﬁ) \7e‘k4 (dn/ 2 &ﬂH@le)J\/’r-“l%rﬁeP (m( 6H),

2 651 67 Lo ool g BB 0y 39046 7 383 D,

(35 ok 1K¥A3. 1A 8.93e@¢ /=005 6asz, hent ed 1t@e, 39 @AstSI
I h tot:gan di | ut ed Wltj; Et gc (5 nm) Zangﬂ%/vas V\(/ashe)d 3x

wi(negaliaek A7, A% (MbHgani ¢ | ayer was concentrated and
subsequently treated with EtOH (5 nL) and 1M NaCH (1
m.). The reaction was heated to 75 C for 2h, cooled to
rt, acidified with 1M BEBANBLE{®] and extracted 3x
into DCM The conbined extracts were concentrated and

p“{m&hﬁ%E - k4 Mlethyt hteﬁ 191% zBﬁ@-yhhéth )-1,1- leXO-

-dﬂ}y k&%? -henzo -gxg -1- y]7} tlf cid J=

81Hz 14-7.11(m2H) 7.00 (t, J=
(Scheme 1) ‘

[00211] The title compound was prepared by the method described for example

14 using the product from example 6, step c) and 4-chloromethyl-5-methyl-3-
phenyl-isoxazole. '"H NMR (DMSO-ds) 7.99-7.91 (m, 1H), 7.69-7.60 (m,
2H), 7.43 (d, J = 8.7 Hz, 1H), 7.36 (d, J = 7.2 Hz, 2H), 7.23-6.75 (m, 6H),
5.94 (s, 1H), 4.96 (s, 2H), 4.33 (d, J = 14.1 Hz, 1H), 4.07 (d, / = 14.1 Hz, 1H),
3.30 (s, 3H), 2.41 (s, 3H); MS: ESI (negative): 560, 562 (M-H).



7.2 Hz, 1H), 6.80 (t, J= 7.2 Hz, 1H), 4.64 (s, 2H),

4.01 (d, J= 14.7 Hz, 1H), 3.89 (d, J=14.7 Hz, 1H),
wa20@/0864193H), 1.91 (s, 3H), 1.89 (s, 3H), 1.88C{AIS2005/034029

3H); Ms: ESI (negative): 478.6 (MH. W 2006/ 034419

PCT/ US2005/ 034029 -90 EXAMPLE 66 {3-[2-(3

- Fl uor o- benzyl ) - 3-net hyl - 1, 1- di oxo- 2, 3-di hydro-1

H a, 6- -88 -

benzo[ d]i sot hi azol -3-yl]-2-nmethyl -indol -1-yl}-acetic

acid (Schenme 5) [00217] The product of exanple 65,

step a) (50 ng, 0.12 "‘"%éMﬁ; g hssolved in 2 m DWF

and treated with K2C03 23 nmmol ) and

3-fluoro- benzyl bromide (43 ng, 0.23 mmol). After

he(&t[2(@, StRinTShyl-isorazol-4rymdtiey]) -6 Shore-d1i-diaso-eodigpidro-1H-

di | ut ed1i-bénzifdjikothiant3 wilshemBA-idD 1 -yihecetgaid c

sol ution was concentrated and treated with 3 nL TFA

f(2$ 2h t rt. The reaction was concentrated and the

[ ‘f ound was isol ated by preparative LCMV5 to

[002 IQMI e t l'mlettiﬂel c%n%ﬂﬁﬁ@%ﬁ prepired BPhthd me@dtidésoribed ot dxample
{ z4minwhe qudgctn%@myxalmplﬁ 13i swe)pandxhitremeibyl-35hdimettny]-

=1]:
benz%f ]9 H@SPWO'F?) 9 r%él(bf T 28etd% et 75 He
( Sehema7 E()lt 0O21818.8THe, 11}, |7614G@meﬂﬂdHMﬂ$ Opr(epEDe .00 y(s,
the net hod described_ in ex

a
i s EpctiDe A6E (eTHetr (o aatty 340 Gediby 204

E%’F?)(&W%ﬁ&l plségnegitgie) 482I rretHﬁyI) 3-0x0-2,3-di h

ydro-1Hisoi ndol -1 - yl]-2-nmet hyI -indol -1-yl}-acetic
acid a.)

2-(3,5-D net hyl -i soxazo]EXﬁ‘-l\glll)Iﬁ%P%yl )-3-(2-nmethyl-IHin
dol - 3-yl) -2, 3- di hydro-isoindol -1-one (Schenme 4)

[ 00219]3-T6:F ypreAuEt fuko-brayb) & 1-2yx0s2,8liliy)dré-2 Biol xfy,

0. 89 mmolhenveid]itstRBk el -yIWM2ttethyhiidbl I -y raedtie aciti96 ny,
1.5 mol) and heated (neat) to 180 C for 1 h. The
rgg%el on, vvas cool ed and the sub-title product was

pdPFEEd by silica

[00213] The title compound was prepared by the method described for example
14 using the product from example 13, step e) and 4-fluorobenzyl bromide.
'H NMR (DMSO-dg) & 13.2 (bs, 1H), 8.11 (dd, J = 2.4, 7.5 Hz, 1H), 7.50 (dt,
J=2.4, 8.8 Hz, 1H), 7.41 (d, J = 8.4 Hz, 1H), 7.32-6.77 (m, 8H), 5.89 (s, 1H),
5.00 (d, /= 18 Hz, 1H), 498 (d, J = 18 Hz, 1H), 4.56 (d, J = 15.9 Hz, 1H),
3.81 (d, J=15.9 Hz, 1H), 2.11 (s, 3H); MS: ESI (negative): 481 (M-H).

EXAMPLE 64

[3—(6-F1uoro-1,1-dioxo-2-phenethyl—2,3-dihydro-1H-1xs—benzo[d]isothiazol-3—
yl)-2-methyl-indol-1-yl]-acetic acid

(Scheme 1)

[00214] The title compound was prepared by the method described for example
14 using the product from example 13, step €) and 2-phenethyl bromide. MS:
ESI (negative): 477 (M-H).



chr omat ogr aphy (Et OAc/ Hex). WD 2006/ 034419
PCT/ US2005/ 034029 -91 b.)

wO20(62344395- Di net hyl -i soxazol - 4-yl net hyl ) - 3- oxB€R/US2@5/34029

ydro-|1 H isoindol-1-yl]-2-nethyl-indol-I-yl}-acetic
acid tert-butyl ester [00220] The product fromstep a)
(100 ng, 0.3 mmol) was dissolved in DMF (4 nL) and
treated with t-butyl bronoagetate (112 ng, 0.6 mmol)
and K2C03 (103 ng, 0.75 nmol ). After heating to 70 C
for 14 h, the reaction was diluted wth DCM and
washed repeatedly vvith év‘ﬁ centrati on gave 110
ng of the sub-title corrpounqL ich was used wi t hout
further purification. c.)

{ 3-{B42((3,5 D imnatieylHydxarslekginudthyl)-§mehylyl, ] -dBexex2) 3 RilBydio-h
ydr o- | He-1 sinaef isdthitzbl ?.y hh)é’t -l -1 bAyatetcgid c

acid [00221] The cr ude pro step b) was
di ssol ved in OH and t eat Wi th 5nm of 1 M
NAOH, AF-Ddst hﬂe%ﬁ H&t}% 1710d]€X? 4" lﬂﬁdrot]%}‘reactl on was

RS SR tdofl St BBt hEREHEN Setile PPN,
[0021\5@]15 pur]]hfelpe«sﬂday of)e;emqﬂaﬂj step OB £,2.44mneol) s dissbleed in
1H N 6 4-
Cems plncip ndoigored ooy MésRE ({8t T 2V segution,
( %luér@ wa- sﬁ)%vl?taddc]d:m?d tRe 'f!‘;?acuéﬁ"))vas st@rr&?foﬁr us Iﬂllr_lbutez ab(° C

S
( dMleMgBr (3151134 bl 1 .41M) S,OIMLOBQW@ﬂ addbd aIRZl t116 mchq;rHyvas allmed

J= 17.1 Hz 3.51
(gb v 9 17 '(Tge }_xl)g?ﬁtlonzwaé q(ugnc_l}? w1t§s<;H%1E§Y’le|c_ll) NHZC%ihen
gﬁﬁﬁfdng@)bewﬁgwﬁtef Mnt) EtORSAMALE & Banic layer was dried over

Di net hyl -i soxazol -4-yl nethyl ) - di oxo-a, 6

- |Mg»$<a4 ané|thelicruds. prqduszt wigt tohified dyopilica ge§/|c}1r0na%@$% y

Capfo Btk R TR PS5 557 15 ol

2.079) andlforrryl-2 rrethyl |ndole(10 mmol, 1.59 Q)
were stirred in t - But

TR BN A L SN
R DR Y 8 e
[00216p€ The product of step a) (50 mg, 0.12 mmol) was dissolved in 2 mL of

DMF and treated with 0.24 mmol (35 mg) of 4-chloromethyl-3,5-dimethyl-
isoxazole and 0.23 mmol (32 mg) of K,COs. The reaction was heated to 80° C
for 1h then diluted with EtOAc (5 mL) and was washed 3x with water. The
organic layer was concentrated and subsequently treated with EtOH (5 mL)
and 1M NaOH (1 mL). The reaction was heated to 75° C for 2h, cooled to rt,
acidified with 1M HCI (3 mL) and extracted 3x into DCM. The combined
extracts were concentrated and purified by preparative LCMS to give the title
compound. 'H NMR (DMSO-ds) & 7.81 (dd, J = 3.6, 5.7 Hz, 1H), 7.56 (dt, J
= 3.0, 8.7 Hz, 2H), 7.28 (d, /= 8.1 Hz, 1H), 7.14 — 7.11 (m, 2H), 7.00 (t, J =
7.2 Hz, 1H), 6.80 (i, J = 7.2 Hz, 1H), 4.64 (s, 2H), 4.01 (d, J = 14.7 Hz, 1H),
3.89 (d, J= 14.7 Hz, 1H), 2.10 (s, 3H), 1.91 (s, 3H), 1.89 (s, 3H), 1.80 (s. 3H);
MS: ESI (negative): 478.6 (M-H).



WO 2006/ 034419 PCT/ US2005/ 034029 -92 organi c sol ution
was dried over MgSO4 and concentrated to give the
weumetossdie conpound as a yell ow solid (2.6Q). POT)NS2005/034029

{2-Met hyl - 3-[ (2- phenyl - et henesul fonyl i m no)-nethyl]-in

dol -1-yl}- acetic acid tert-butyl ester [00223] The

product of step a) (1.5 g, 5.5 innol),

2- phenyl - et henesul fonic aciggp-amde (1.0 g, 5.5 mmol),

and PPTS (75 ng) were treated with 500 nL toluene and

heated to reflux overnight in a flask equipped with a

Dean-Stark trap. The ken m xture was

decanted and al | owed tgﬁjéé%ﬁ%ﬁ%rﬁg resul ting

precipitate was filtered and washed with toluene to

gi ve 1{362-¢3-Fluordrbesayh)-3-ntetleyl- 1clothomo2eB-dihydroabilé-

sol i d. c.benzo[d]isothiazol-3-yl]-2-methyl-indol-1-yl}-acetic acid

{2- Met hyl - 3-[ 1- ( 2- phenyl - et henesul fonyl am no)-al | yl']-i

:zgl - eyg acetic acid tert-butyl ester [00224] The

5Bt step b) (2.2 g, 5 mMmoi) was treated with

[002117?0 ML TheProBiRe of Jihﬁgﬂé g5 rsfep/@)S(s@tmg ek Aindl) Hasbidsolved

treated with Me3Al |ntoluene)

f on IQOWédDMF \anwreatﬁégwbuléaﬁ@xr 6%21 g, 023 mmady and Fyfluoro-
b
e BOR R 5 b M el 6 Bl Ot e

Wréﬁtl@ﬂ&%%o&dﬁﬂil@te@@lﬁh EfOuk, padtvishedh 88 HE. wa&ha organic
water. and EtOAc (200 niL each).. The o(ﬁ%gl c Igyer was

mg}vélenvw%c@cm&ﬁ@an@ rireated itkr3 mysdFAdfer ghratritedlhe
O\fgé{ctlﬁh WS 2ot %ﬁ%&%@ﬁ{l{%&rﬁpéﬁd%é(ﬁs&la&% ) Heparhfice

I'e conpound as an ol
[ 3-QMIS Xe Bivetine @ Seanpophd o M$H+BS(hegative)ad 67.5 EMyH).- 2- net
hyl -indol -1- yl]-acetic acid tert-butyl ester [00225]

The product of step c¢) (1.26 g, 2.7 mmol) was
di ssolved in 300 nL DCEKAMRLE &R Ar at nosphere.
Grubbs catalyst (2'd generation, 154 ng, 0.19 nmol)

e
corrpound was %‘&Pidﬂisé@lw -Siyflradolyepli-aRfis At ogr aphy
(Et OAc/ Hex) to give 0.80 g of the sub-title conpound

agSéhenst)k oi | .
[00218] The title compound was prepared by the method described in example
66 using (2-bromo-ethoxy)-benzene. MS: ESI (negative): 489.7 (M-H).

EXAMPLE 68

{3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-3-ox0-2,3-dihydro-1H-isoindol-1-
yl1]-2-methyl-indol-1-y1}-acetic acid

a.) 2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-3-(2-methyl-1H-indol-3-yl)-2,3-
dihydro-isoindol-1-one (Scheme 4)

[00219] The product of example 22, step b) (230 mg, 0.89 mmol) was treated
with 2-methyl indole (196 mg, 1.5 mmol) and heated (neat) to 180° C for 1 h.

The reaction was cooled and the sub-title product was purified by silica

chromatography (EtOAc/Hex).



WD 2006/ 034419 PCT/ US2005/ 034029 -93 e.)
[3-(1, 1- Di oxo- ?P-i sothiazolidin-3-yl)-2-nethyl-indol-1

woypbjeraerdi c acid tert-butyl ester [00226] ThecCprszesn34029

of step d) (65 ng, 0.18 mmvol) was dissolved in 4 nL

I sopropanol and treated with NaBH4 (7 ng, 0.18 mmol).
The reaction was heated to 80 C for 2 h, after which
time an additional 7 ng of_ §pBH4 was added. Heating
was continued for 1 h. The reaction was quenched wth
HOAc and partitioned between DCM and water. The

ic.| hed Wwj t t trated
ORI o s MR SRR b i R B BB R B
US&ﬂnd’&lllhﬁ%_-rﬁéthﬂlﬁﬁﬂqlmiﬂli}feic@ﬁ& h@A terf-bhtyl ester
2&3_— [ 2- 3 5- D met hyl -i soxazol -4-|)§.I nmet hyl) -1, 1-di ox0- 2
[00226] i sot Hihgasedusi Fromatsp 8)(B0Gvmeh QB mmabiwas djgsplved spbME (4

D iE Pk N BRAYh GonflapSUENIE 282 0 Tl B RR00,
é _‘{ﬂO?ﬂﬁLgl, 0.78 anmsm: )Xft(aghb;ﬂing ind l@(l)"dgsctrmwl)h, $lﬁ5reactiorr]1 was diluted
i met -1 soxazol e : ml , : ter heatjn
O B SR b TR o e 0 Bt
a sk . .
i L R T VIV
(0.7 nmL). After heating to 80 Cfor |h the reaction

was congent d tpo dryness, and Lifie

Nl et X A T R LI e L Gt

( R6A01940 I-Q-Iﬁetﬁgl—iﬁﬂol-}lyﬂ-a?oeac bEid 1H), 7.33 (d, J =

8.1 Hz, 1H), 7.07 (t, J = 7.5 Hz, 1H), 6.980%{, J =
[00221] 3 Hz, Theryudeiprpdugtof stepb) wasalissolied in @, mb ELOgl and trepted

Hz). 4 . 3. . =~Tp 2

i 38 o el Bhot Bt s Ay v

1.38leds acidifled WNEi 1 BEIHCIhagaditeeded i40ODEM. MThH} extrdd/Ricke

70[3-(3-Butg/l-4-oxo-3,4,4a, 5, .8, o
a-dee anshhealite, pempqundy yas Quﬂg@qn?;y_gr%qttwq LCMS to

R AR PR (MR 0T 8, oy D T30

yl(ing; 28D 725 (&chre 88 H3, D), 20067 U3@d, 11I9PEPB 5200 3 /5032, 029,
6.69 (t, J = 7.5 Hz, 1H), 6.39 (d, J = 7.8 Hz, 1H), 3.73 (s, 1H), 4.85 (d, J =
15.2 Hz, 1H), 4.52 (d, J=17.1 Hz, 1H), 4.51 (d, J=17.1 Hz, 1H), 3.51 (d, J=
15.3 Hz, lH), 2.35 (s, 3H), 2.07 (s, 3H), 2.02 (s, 3H); MS: ESI (negative):
428.6 (M-H). '

EXAMPLE 69

{3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-1,1 -dioxo-A’-isothiazolidin-3-y1]-2-
methyl-indol-1-yl}-acetic acid

a.) (3-Formyl-2-methyl-indol-1-yl)-acetic acid tert-butyl ester (Scheme 6)
[00222] K,CO3 (15 mmol, 2.07g) and 1-formyl-2-methyl indole (10 mmuol,

1.59 g) were stirred in 50 mL DMF. t-Butyl bromoacetate (12 mmol, 1.77

mL) was added and the reaction was heated to 80° C for 1 h. The reaction was

cooled, diluted with 100 mL EtOAc, and washed with water (3x50 mL). The



-94 [00228] 2-Methyl indole (50 mml, 6.55 g) and
A1C13 (50 mmol, 7.3 g) were stirred in 500 nL DCE
woi2806032418, 6- Tet r ahydr opht hal i ¢ anhydri de (50 RODIUS2005/034029
7.6 g) was added and the reaction was heated to 65 C
for 6 h. The reaction was carefully quenched with 10
nmL water and stirred overnight. The resulting red
solid was filtered, washedogi-th water, and dried to
give 15 g of the sub- title conpound. b.)
2-Butyl -4-(2-nmethyl -1 Hindol -3-yl)-4a,5, 8, 8a-tetrahydr
Osrehhi kUied of le
GrE1p 0Eh e il o e 0 Sad ol AR et UL
navahpoufd as b lyellow bolid/(2.6g)dr azi ne oxal ate (0.71 mmol
126 ng) and 10 nlL toluene. The suspensi on was
refluxed for 48 h. The reaction was cool ed, treated

; o? h 15 et QG2 RenyA-ctenddMi A inindehdiied]-atllol-0-yT0 C

30" mn.” The organic | ayer was flltered t hr ough
smﬁhcamgéﬁibnﬁdﬁﬂﬂlher eluted with EtOAc. The

o022 e SRR SRSk & B e

f sthideqr.opysis ﬂnﬁﬁil) @ﬁld PRTS (75 mg) were treated with 500 mL toluene
[3 (3- Butyl -4-0x0-3,4,4a,5 8a- hexah dr o- p%%ﬁﬁl azi q, 1
d)hethqlép nii;fﬂlux oveaEhY 1n>a|f]asla§@tlplaedaw a5

&d e%étl rﬁ&% %gsw?g ag'te%ls 9+d’ %319Wd %Zﬁéﬁt ”?&e?f@ultmg

bp&ﬁipﬁﬁt%tvadseﬁl(@e(ﬁ amthwhshed 4vithl tplueé tce give et g nfythatsulysitle
for 2 h, the reaction was cooled, diluted with Et CAc
(?LQIHPFL‘)n ARGV RiEEREE- 3x water. The or gani ¢ sol uti on was
concentrated to dryness and treated with 4 nL TFA for
1.5 h. The reaction was concentrated and the title
corpouiz-Miethylpd+ i-{3-plaenlylethergsaifenylansinoEpibyl]-indonryl} -
(DVRO-d6). 8 d J =8.1Hz, 1H), 7.30 (d, J =
72estigaci 1“?5“’“*7%6&6{(3 99 (m 2H), 5.70 (d, J = 10.8 Hz,
[00224@ 5Tﬁ§ f{rgducﬂ of é&b 8) |(Z2 é"ﬂ mx%o 1wé§“tr,eatéd—w16h gﬂgGmL
qlluemte, Thg shlrey Wawlrrema; 0° @ agé tqeﬁted Jmth Me%]f@ 8 mmf M

11&?qj§en7ei A%ﬂbx{%cg%y v1n 5131&5;1‘? é‘lu{ﬂ;‘bgo de (}O%L 91"1\2] .’ e
7 yehctin wakhvardv&d toE‘$hncI sregslt fov &) MiB@as, ("Nhe tdhction was cooled
to 0° C, quenched with aqueous acetic acid, and partitioned between water and
EtOAc (200 mL each). The organic layer was washed with 1 M NaOH, dried
over MgSO, and purified over silica gel (30% EtOAc/Hex) to give 1.25 g of

the sub-title compound as an oil.

d.) [3-(1,1-Dioxo-2,3-dihydro-1H-?»6-isothiazol-3—yl)-Z-methyl-indol—1—
yl]-acetic acid tert-butyl ester

[00225] The product of step ¢) (1.26 g, 2.7 mmol) was dissolved in 300 mL
DCM under an Ar atmosphere. Grubbs catalyst (2™ generation, 154 mg, 0.19
mmol) was added and the solution was heated to reflux for 3 h. The reaction
was concentrated and the sub-title compound was purified by silica gel
chromatography (EtOAc/Hex) to give 0.80 g of the sub-title compound as a
dark oil.



WO 2006/ 034419 PCT/ US2005/ 034029 -95 EXAMPLE 71

[ 3- (3-Benzyl - 4- oxo- 3, 4, 4a, 5, 8, 8a- hexahydr o- pht hal azi n-
wa-29dejossimet hyl -i ndol - 1-yl]-acetic acid (ScheReT/I)52005/034029
[00231] The title conpound was prepared by the nethod
descri bed for exanple 70 except using benzyl

hydr azi ne hydrochloride in step b). 1H NVR (DVSO d6)
8 7.67 (d, J= 7.8Hz, 1H), 7942 (d, J= 8.1 Hz, 1H),
7.37-7.26 (m 5H), 7.12 (t, J= 7.5 Hz, 1H), 7.03 (t,
7.5, 1H), 5.71 (d, J= 12 Hz, 1H), 5.61 (d, J= 12

1 H, 515 (d, J = 14.7 Hz, 1H), 5.01 (s, 2H),
81(d,J:147Hz 1H), 3.11 (t, J= 5.6 Hz, 1H),
e@l 2.[3%1 (1@101:&%6-1&)tﬁ§z<{1ﬁ11n-34‘5*))«—2-211@'&@‘1-21:1&8 1C9-addtic. acid
07-1.88 (m 2H); I\/S ESI (positive): 428. 8 MtH) .
Exetbuiyl gsier 2. Vet hyl - - (4- oxo0-3 -phenet hyl -3, 4, 4a, 5,

8 |
onef AR LT, b s et
Commmﬂok\aﬁi prespdvdth NyBHh€7 meg, 08 dasel). bR feaction was
OIS o0 el L R BT 12 A
6. I—ai)%d&&z Irﬂe@mg 7wz§:5c0Zrtﬂiﬂecf %r Y'TQ T?le Q%ac(tfon vllas ﬁuénc'ﬁ'éd with
1HJOAS. @5 pzd'tltldned hei“&em-lzDCMl b-;l)d Wateﬂ (Télp cﬁ'@mc 4121518 was

povishid (il Joa5” oid) Finodtilped 35 2ethE 58, e of Sipdp subytie

7 .cdmifdund which v?asQﬁe(i 1{Nithéut:n"115151655 ﬂﬁﬁcaﬁ‘dﬂ) 2.76-2.66 (m
1H), 2.45 (s, 3H), 2.24-1.97 (m 4H); M5 ESI

(negative): 440.8 (M H. WO 2006/ 034419

PCT/ US 4 LE 7 . 6 : iy 1ias
3 1- Beraif e el e OB SRRy i o foper ipeigi
' C?ﬁ?l']JQ Bethy)limdol IyPr-Qeetidab@t hyl - i ndol -1 -yl ]-acetic
acid
[00227] The product of step e) (58 mg, 0.16 mmol) was dissolved in DMF (3
mL) and treated with K;CO; (44 mg, 0.32 mmol) and 4-chloromethyl-3,5-

dimethyl-isoxazole (0.32 mmol, 47 mg). After heating to 80° C for 2 h, the

reaction was diluted with EtOAc and washed 3x with water. The organic layer
was concentrated and treated with EtOH (3 mL) and 1 M NaOH (0.7 mL).
After heating to 80° C for 1h the reaction was concentrated to dryness and
purified by preparative LCMS to give the title compound. 'H NMR (DMSO-
dg) 8 7.70 (d, J= 7.2 Hz, 1H), 7.33 (d, J = 8.1 Hz, 1H), 7.07 (t, J = 7.5 Hz,
1H), 6.98 (t, J = 7.3 Hz, 1H), 4.77 (s, 2H), 4.61 (dd, 1H, J = 6.3, 10.2 Hz),
3.72 (s, 2H), 3.57 (dd, 1H, J= 7.2, 12.3 Hz), 3.25-3.05 (m, 1H), 2.62-2.25 (m,
2H), 2.21 (s, 3H), 1.88 (s, 3H); MS: ESI (negative): 416.8 (M-H).

EXAMPLE 70

[3-(3-Butyl-4-0x0-3,4,4a,5,8,8a-hexahydro-phthalazin-1-yl)-2-methyl-indol-1-
yl]-acetic acid

a.) 6-(2-Methyl-1H-indole-3-carbonyl)-cyclohex-3-enecarboxylic acid
(Scheme 7)



a.)

4- (5-Chl oro-2-net hyl -1 H i ndol -3-yl) -2, 2-di net hyl - 4- oxo
wohooieys#a9aci d (Schene 7) [00233] PCT/US2005/034029

3, 3-Di net hyl - di hydro-furan-2,5-dione (7.8 mol, 1.0

g), 5-chloro-2- nethylindole (13.8 mml, 2.28 g), and

AlC13 (9.0 mol, 1.2 g) were stirred in 100 nL DCE

overni ght at 65 C. The reaétion was cool ed and

guenched with 10 nL water. The resultant precipitate

was filtered and washed with a small anmount of DCE

[0022@I vi ngZ?vIgl%r(lg &{1? gmnﬁﬁ’cﬁ bis5|§Ang! ﬁU(S@ mihol, 73 ) were

Benz ro-2-net hyl~ 1 Hindo dlrret
i‘sﬂrred 15-506|ﬂnIyd)G:E 2b£splyZ B;ﬂia’fe:&ah&dmpbthpb@g@m] rrdnéSO mmol,

PhB dusies %081 b Bt Tiharab e ) (B0 sLh T b S drstib!
(\gas catERlly ﬂtg&h&g%ﬂ:ﬁ NQ &t 3Mtdr hind stifB®bverdight. Ule redilléng

reaction mas refl uxed overni ght then cooled to rt.
Fieltsotid ivos flterask greskedowith ofater, pnd drigdfo gkl lGwsaf Bip sub-
eITtlon w th Et OAc gave the sub-title conpound. c.)
? 1-5,5-di net hyl - 6-oxo-1, 4,5, 6-tetrahydro-pyr
|da2|n 3-yl)-5- chl oro-2- nethyl-indol 1l-yl]-acetic

acid [00235] The product of s

db.3sol IBatylrf-&-methpivitHzado!l-3- éeﬁgédg {q@aﬁ@gggli-l mol ,

315& %%nqn&t butyl bronpacetate (1 mmol, 195 ny).
eatlng to 80 Cfor 1/2 h, the reactlon was

[00229]o0! edThéliptaduedofistef a) Eﬂmmgwwamn@bi VB tweates witlrHEsN
reacti on was concent d di ol v
S0 FEERIODS 4 -0uh driing RN AP 1aa e W 10
E&Lctol Ak, Yde Bus gtﬂ'i&%ﬁ %& AR VRS 4Ch,dThé RAcHbH {i'aé3 chled

ext ract

dinto . _The title product
wasatpd withi EdmibyEi6rAspandas imvle 1M:%>EOPE, rnfirateivs@0d 6) fo 30

Jini T cimagic pyer g S et Bend Slhsf e B85

%?oﬁc 04rh(esoon?&*hed uddt s cdidnirde®bo (BmedHo, giZe 3o fuh-
2 (s, OH): MB: ESI (negative): 436 (MH.
E}{AMDQ@npmmd ‘which was used without further purification.

[ 3-(1, 1- Di oxo- 2- phenyl -2, 3-di hydro-I H 2, 6- benzo
[d]isothiazol-3-y|)-2-nethy|-
c.) [3-(3-Buty1-4-oxo—3,4,4a,5,8,8a—hexahydro-phtha1azin-1-y1)-2-methyl-

indol-1-yl]-acetic acid

[00230] The product of step b) was dissolved in DMF (4 mL) and treated with
K,COs (0.7 mmol, 97 mg) and t-butyl bromoacetate (0.5 mmol, 74 ul). After
heating at 75° C for 2 h, the reaction was cooled, diluted with EtOAc (10 mL)
and washed 3x water. The organic solution was concentrated to dryness and
treated with 4 mL TFA for 1.5 h. The reaction was concentrated and the title
compound was purified by preparative LCMS. '"H NMR (DMSO-dg) & 7.76
(d, J = 8.1 Hz, 1H), 7.30 (d, J = 7.5 Hz, 1H), 7.09-6.99 (m, 2H), 5.70 d,J=
10.8 Hz, 1H), 5.63 (d, J = 10.8 Hz, 1H), 3.91 (dt, J = 6.9, 13.2 Hz, 1H), 3.62
(dt, J = 6.6, 13.2 Hz, 1H), 3.36 (quint., J = 5.7 Hz, 1H), 2.96 (t, J = 5.1 Hz,
1H), 2.79-2.71 (m, 1H), 2.35-1.94 (m, 4H), 1.64 (quint., /= 7.1 Hz, 2H), 1.31
(sext., J= 7.5 Hz, 1H), 0.91 (t, J = 7.2 Hz, 3H); MS: ESI (negative): 392 (M-
H).



i ndol -1-yl]-acetic acid a.)
[ 3-(1, 1- Di oxo- 2- phenyl -2, 3-di hydro-1 H a, 6- benzo[ d] i sot
waizewoB4439yl ) - 2- net hyl -i ndol - 1-yl ] -aceti c aci #CT/US2005/034029
tert-butyl ester (Schene 1) [00236] The product of
exanple 3, step c¢) (150 ng, 0.36 mmol ) was di ssol ved
in toluene (8 nL) and treated with Cul (69 ny, 0.36
mmol ), N, N -dinmethyl ethylepediamne (77 uL, 0.72
nmol ), bronobenzene (85 ng, 0.54 nmmol), and K2C03
(149 ng, 1.1 mol ). The reaction was heated to refl ux
for 3 days. Upon cooli action was filtered
and concentrated to gi vﬁeﬁplﬁ?@zge product which was
used without further purification. b.)
[ I34(3-Henbyld-ox@-3phvay; 8,8 2-h8x atiydydplathblbiif; 1 -yl)-2-methyl-indol-
6- benzo[ d] i sot hi azol - 31yl)-ackticreeidhyl -i ndol - | -yl]
-acetic acid [00237] The crude product, fromstep a)
(7 15 mmol ) was dissolved in 8 nL EtCOH and
r(g‘élf{ng't?&th 1 m of 1 MNaOH. After heating to 80 C
[0023f1P r 2 The titR&ohPBGAd R8s %\%ﬁat@& ib¢ithd ettt ldascribee Borsextiable
X

extracted into nml). The title conpound
vvz?@ epoeptiisieg beyzyd haariashydroctiogde instpi). (H)NB@ MSD-

Sid s F6d9a T 788% 1, T (07 S8 e, £t J6 6, D), 7.1

6.0 0= (1 5 le—lFI) 07.0%(t, JH7.5 61}9)156717(21 =12 leb 1H)5 508 @dsJ =
ositive % II-_9 WO 2006/ 034419
o 065 45 1690 18 Sa btk b1 1o 26D, 4 80 (€ 21871 ),

[%bgﬁg ? % %T%z 3%??8?2@@ 4ﬁad Qfg_l(%, 3H), 2.35-2.18 (m, 2H),

f 12u07- 088(met2HylMSnESil (pdsitivd): 428 (M+EDI d a.)

4- (5-Fluoro-2-nmethyl-1Hindol-3-yl)-2H benzo[e][1, 2, 3]
t hi adi azine 1,1-dioxide. (Schene 2) [00238] Al1C13
(1.2 g, 10.5 mmol) was BHAMPLB 72 sol uti on of

4-chl or o- 2H benzo[ e] [1, 2, 3] thiadiazine 1, 1-di oxi de

O S o L,:E ,45;”%8%5%@1&8%@@&%?@@@

70 C. The reaction B1Uti-@ha6Re 454 uted with H20, and
the product was extracted wth a solution of CH2Cl2 /
EtQhde¥ B Vv/v). The extracted product was

[00232] The title compound was prepared by the method described for example
70 except using phenethyl hydrazine sulfuric acid salt in step b). 'H NMR
(DMSO-dg) 8 7.73 (d, J= 6.9 Hz, 1H), 7.35-7.14 (m, 7H), 7.08 (t, /= 6.4 Hz,
1H), 7.03 (t, J = 6.4 Hz, 1H), 5.66 (d, /= 11.1 Hz, 1H), 5.55 (d, /= 11.1 Hz,
1H), 4.47 (s, 2H), 4.18 (dt, J= 7.2, 13.2 Hz, 1H), 3.88 (dt, /= 6.9, 13.5 Hz,
1H), 3.32 (quint., J = 5.4 Hz, 1H), 2.99 (t, /= 7.2 Hz, 1H), 2.93 (t, /= 5.6 Hz,
1H), 2.76-2.66 (m, 1H), 2.45 (s, 3H), 2.24-1.97 (m, 4H); MS: ESI (negative):
440.8 (M-H).



concentrated and purified via silica ge

chromat ography eluting with a gradient of 0 to 70 %
wan@sm3in hexanes to afford 0.44 g (19 % of t RET/US2005/034029

sub-title conmpound. M cal cul ated for Cl16HL12FN302S- H

328, observed: 328. b.)

[ 3-(2-Benzyl -1, 1-di oxo-1, 2-di hydro- | X6

-benzo[e][1, 2, 3]t hiadi azi n98- yl)-5

-fluoro-2-nethyl-indol- 1 -yl] -acetic acid tert-butyl

ester. [00239] Benzyl bromide (10 L, 67 nol) and K2CO3

(10 ng, 72 nol) were agdedpie73 sol ution of

4- (5-fluoro-2-nethyl -l Hindol-3-yl)-2H

benzo[e][1, 2,3]thiadiazine 1, 1-di oxi de 20 ny,

B GHBGNYLS bipehyiictor .5 detcisatichs guESain SIS clpro”

addi ti onal anpun2-méthipiadal-1-yti-aegtic #2d ol ) and

tert-butyl bronpacetate (14 L, 92 nol) was added, and

e
LI 1 CEREL R R RS PP ARy Zolls 0
QﬁB@&ﬁe7pnd filtered through an Extrel ut columm. The

| C12,
[002331. frel ut colym was aasned Wil oGz ang HNE cgro-o-
el pu}{‘ﬁfl § huf22.985 1286 ACLQOUNARENL2 §f Brainiea it

cati1on or characterization. )
[ H}(XlﬁLEEe@Ey)Iveﬂn,lg’ht di 6XdC.1The thanielr waam@eda@rdz@[e@]ﬂp@ withy
t hi adi
|19 whe: 3k sesglpgperpsiaite 1 fftendatnd vaghed vifhg mel!

2 GiHUSBHR 5f 83408 %itled BOmpOHGRKO
?Q&%g%gg)r% , 1- dI%XO 1, 2- dltﬁydroblz !

6 benzo[e] [ 1, 2, 3]th|ad|a2|n 4-

e R e e e

f @ihydrotUpSrideAnsedier at ed, and purl fied by preparative
CN% give the title conmpound. d6-?NB
[00234). 14 (a?he ppq)ducqoﬁgtep (aQ (0. §n|.1§mol7 1§Z 1(1g) Wiu,;_';reatﬁ %’[ﬁuene

1

orgfy Begrfyspiding ity o 0 ROl B o
fﬁﬁnolCZSHZzﬂBl\B(’MaS- tdactibn6wae hsﬂlnmédovatmeht EhennFodgieds go .
é%@géﬂ(ﬂz ) %r O l:ﬁ)aéf %Pll%weé%y 6'11%10% \I??’l).’{ﬁj HOAS gave the

rrethyl-lndol 1- yI} -acetic acid a.)
{ﬂgﬂ‘%ﬁémro benzyl )- 1, 1- di oxo- 1, 2- di hydr o- 1k 6-

c.) [3—(1—Benzy1-5,5-dimethyl—6-oxo-1,4,5,6-tetrahydro-pyridazin—3-yl)-5-

chloro-2-methyl-indol-1-y1]-acetic acid

[00235] The product of step b) (~0.3 mmol) was dissolved in 5 mL DMF and
treated with K,COs (1 mmol, 138 mg) and t-butyl bromoacetate (1 mmol, 195
mg). After heating to 80° C for 'z h, the reaction was cooled, diluted with
FtOAc and washed 5x water. The reaction was concentrated, dissolved in
EtOH (5 mL) and treated with 1.4 mL of 1M NaOH. After heating to 80° C
for ¥ h, the reaction was acidified with 3 M HCI and extracted into DCM (3x).
The title product was purified by preparative LCMS. 'H NMR (DMSO-dg) 8
7.65 (d, J = 2.4 Hz, 1H), 7.48-7.30 (m, 6H), 7.12 (dd, J = 6.6, 2.4 Hz, 1H),



benzo[e][1, 2, 3]t hi adi azi n-4-yl]-5-fluoro-2-nethyl-indo
| -1-yl}-acetic acid tert- butyl ester. (Schene 2)

wpQOAH1I412- Chl or obenzyl chloride (9 L, 67 pnol pCamg2005/034029

[002

K2C03 (10 nmg, 72 nol) were added to a solution of

4- (5-fluoro-2-nethyl-1Hindol-3-yl)-2H
benzof[e][1, 2, 3]thiadiazine 1,1-dioxide (20 ng, 61 nol)
in CH3CN (1 mL), and stirreg-overnight at 80 C. An
addi ti onal amount of K2C03 (10 nmg, 72 nol) and

tert- butyl bronnacetate (14 L, 92 nol) was added, and

€3 r tir =y I . .
Cfu (728, PO, Gty 858 G S5 248 B P2 ot s st
Crﬂﬁ@hﬂye)anﬁsmtfﬁ)ered t hrough an Extrelut columm. The
Extrel ut colum was washed with CH2C12, and the
filtrate was concentrated to afford the sub-title
conpound, whi ch was car EXe&PIE G4t he next step wi t hout
further purification or characterization.

{3%2@11 éflp}o-lzoé}%p?f%ydﬁyqﬁ iw#pﬁ(%ﬁiﬁlspféh%dfr&yw-mwcﬁ
| -1-yl }-acetic acid. indgdeloul Pcetlc acid
{3-[2-(2-Chl oro- benzyl) 1, 1- di oxo-1, 2-di hydr o- 1X6

bz ol §hlka Didkb B Atngrd A=y $.1§r-id.yafze BisBRbdsl-3 iy
I;L nol ) was

-yl }-acetic aci rt- ester (6
t rr&@thﬂdndmlt]hyl]ﬁéemczamd.)ern‘ buty]&:stem Bchenedncent r at ed, WO

ggg? 419 SZOO%9 3?%%%} OO g(ﬂ-g%ouri ;i ed&}%gglved
( df 'tol@é@f)g §1L§ a%g tféﬁtedl‘b@th Chd 969 Qﬁlg ol4d mn?ol?:‘NN »dlﬁié‘r)nyl
zmhylmed@rr(lm (727H)L 0272)12m(c§) bmot}@pmneMSS a.%, @Lﬁ‘lem@@) and

0 b d
(G TN T R et GEIGRT S doe
}]hﬁﬂ&fblfng] ‘d{e ﬂea@tlcﬁl Wablfﬁtéteﬂzaﬂ& concentrated to give the crude
5-fl uoro-2-net hyl -i ndol - t} acetic acid a.)
u@)fl@a 10

{eprP c{whmw%mtypytfﬂﬂherm - di hydr o- | k6-
benzo[e][1, 2, 3]thiadiazin-4-yl]-5-fluoro-2-nethyl-indo
I-I-yI} acetic acid tert- butyl ester. (Schene 2)

%4313]%(1 @hﬂ)m;(g@ﬂieylbd -2l dinydie-1{PA L berf6[dTisbihidsot3-y1)-2-
methyl- 1ndoltrlg-y1] acetlgrgmd

[00237] The crude product from step a) (73 mg, 0.15 mmol) was dissolved in 8

mL EtOH and treated with 1 mL of 1 M NaOH. After heating to 80° C for 2
h, the reaction was acidified with aqueous HCI and extracted into DCM (2 x §
mL). The title compound was purified by preparative LCMS. 'H NMR
(DMSO-dg) & 8.09-8.06 (m, 1H), 7.72-7.65 (m, 2H), 7.46-7.26 (m, 5H), 7.17
(t, J= 7.3 Hz, 1H), 7.13-7.09 (m, 2H), 6.97 (t, J = 7.0 Hz, 1H), 6.91-6.77 (m,
2H), 5.05 (s, 2H); MS: ESI (positive): 434.5 (M+H).



were added to a sol ution of
4-(5-fluoro-2-nethyl -1 Hindol-3-yl)-2H

woenmsope|ip 1, 2, 3]t hi adi azi ne 1, 1-di oxi de (20 ngPCOUSE®EN34029

in CH3CN (1 nL), and stirred overnight at 80 C. An
addi ti onal amount of K2C03 (10 ng, 72 nol) and
tert-butyl bronpacetate (14 L, 92 nol) was added, and
the reaction mxture stiryrggd an additional 2 h at 80
C. The reaction mxture was diluted with H20 and
CH2C12, and filtered through an Extrelut colum. The
Extrel ut colum was wa it £H2C12, and the
filtrate was concentrated to afford the sub-title
conmpound, which was carri ed ont o the next step wthout
f ur{BH@+Bepayli ,1-ditiooh2-dihyclhai 2t benzofedfli 23] thibdipzin-4-yl)-5-
{3-[ 2- (3- Chl or dhioesr2ythgthtl-ihdal- Byt- a]:ﬁti’emmdhydro 1X6-
benzo[e] [1, 2, 3] t hi adi azi n-4-yl]-5-fluoro-2-nethyl-indo

I -1L-yl}- [
(D 5 (LR ﬁwi{"wﬁal“%mxz@ Pl P ipgisgine
b@ﬂz&iokﬁ}: (Scheme 2)

3] t hi adi azi n-4-yl]-5-fluoro-2-nethyl-indol -

[0023%1/| } - #debi d-2Zaei d0demmolhytay|added do a( wiutian pf \ﬂ&lloro -2H-

t t
AT R0 8 Dol W oo o2
Cmﬁqﬂﬁﬁhold{-l 0NYR7. Odgmzlgl\lﬁQClg(ﬁ. ﬂ16&),gmd s:cjirrbljl i)vérn%\/é) at 70°

) [ . t, ,
2g%ﬁ@m@@nﬁ@tw@smsm@owh%z@eindgthé ff?ddlﬁmithfacted

2.

AT P PR of CEICh SRS D T Bl oyt gas
Exéhdenfratéd and purified via s111ca gel chromatography eluting with a gradlent

{S}Bﬁié%)?l {@@Mg?@ﬁ%ﬁ tézarcﬂfpré % 2}4 g 89hy/? c% &16 sub-title

oémf |Msrc9rcarafe%1t1tiyb1gmmh 0,SYH}328C ShdefvedCBZB. . )
{3 [ 2- (4-Chl oro-benzyl)-1,1- d3|oxo 1, 2- di hydr o- 1X6-

benzo[e][l 2, 3] thi adi azi n-4-yl]-5- fluoro 2-nmet hyl -i ndo

| S0 A Bney oAy LArabib f Tl s b4
K205 fludfd- ﬂ%eﬂ?y?-mcﬂﬂl ﬂﬂ%&&lcaa‘éﬁﬂ@rﬂlﬁt}ﬂ eStet.ut i on of
4-(5-tl uor o- 2-rret h i ndol - 3-yl ) -2H

[002319¢nz o[ Benzylhr8inide (aeu relzi6Teurol) and &xCle (IRMeG?2 etolhwvieye
BTG e s uiluig Seos Fp ot Fetn i Hhatt-3 A0 2m-
benzo[e][1,2,3]th1ad1azme 1,1-dioxide (20 mg, 61 umol) in CH3CN (1 mL),

and stirred overnight at 80 °C. An additional amount of K;CO; (10 mg, 72

umol) and tert-butyl bromoacetate (14 pL, 92 pmol) was added, and the
reaction mixture stirred an additional 2 h at 80° C. The reaction mixture was
diluted with H,O and CH,Cl,, and filtered through an Extrelut column. The
Extrelut column was washed with CH,Cl,, and the filtrate was concentrated to

afford the sub-title compound, which was carried onto the next step without

further purification or characterization.

c.) [3-(2-Benzyl-1,1-dioxo-1,2-dihydro-1 AS-benzo[e][1,2,3]thiadiazin-4-
yl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid.



nol) and tert-butyl bronpacetate (14 L, 92 nol) was
added, and the reaction mxture stirred an additional
wa 206884489 C. The reaction m xture was di |l ut edCHiUSR005/034029
H20 and CH2C12, and filtered through an Extrel ut
colum. The Extrelut colum was washed with CH2Q 2,
and the filtrate was concentrated to afford the
sub-title conmpound, which wes.carried onto the next
step w t hout further purification or
characterization.

b.)
1002458, o 3 B a4 B namelsth Diyiaings

' 15(Jﬂ}uoﬁﬁﬁlmé%h Ghdbl-1-{10Q84R] acid tert-butyl ester (61 pmol) was
3” | or o}qbenzyl qn% 1- d?colxoel g}a ehsyedr(o-ll)l(G )

béreztﬁfleYl[mTEAf{? nHi)efai 2 2pwrs copegntmitad, and purphiefehpiepaTative

t d t |

RS o s ok R i 2 SN TR B la BT gL, 7.2

ar(d 1D Zfsu ei(El %menemrm) V$8L(Ql\/$H)Q6Q8\(&t g, 6.61 (&, 1H),
oun

( 1496 Asg 2Tk 4;{%&( 72H) ’e’ﬁ%sgﬂﬂ)( zH%zﬁ?n( ér%éfssltqﬁlwgﬁdscfor
S
pg?ﬁfH%?ENé af c'gﬁa? éﬁ’bS%g?d- égngchu\eozts- H 510,

observed: 510. WD 2006/ 034419 PCT/ US2005/ 034029 -102

EXAMPLE 79

{3-[2-(3-Met hoxy- benzyl ?W%ngo 1,2-dihydro-1 a 6
benzol e]

[ 1{32[23(2-Chlaeh-barizyl) 4, 1Hd]oxb- If, 2-ddrydrd21 hebdngble] i3 [thiadindin-
acetic acid 4ayl]-5—ﬂuoro-2—methy1—indol-1-y1}-acetic acid
{3-[2-(3-Met hoxy- benzyl) -1, 1-di oxo- 1, 2- di hydr o- 1k 6-

e Ll T SRR ) 7
6
B A
4- Hﬂylfdstmr(SelibmmZ)hyl -1 Hi ndol - 3- yI )-2H
o S e T O
%r'é' Oa'aﬂ% d 2pPUDt <Al B8 113(9 ffﬁgro 7 %16’[15591' DH- ﬂﬂl@l 3-yl) 2H-

butyl bronvacetate (14 L, was added,
t ft%nzds[eﬁc 121,33th1m1a<zt1m=r & 1sdioxide szmgcﬁdl ;lmoloah C2H3|Chﬁl(l &GL)
C. The reaction m xture was dllnEi(ed wth H20 a %T‘H
crpdistirred pyemightet §§° Chr gt ﬁmeP%ItOfcf&Qﬁ’m(l 8 72

umol) and tert-butyl bromoacetate (14 plL, 92 pmol) was added, and the

reaction mixture stirred an additional 2 h at 80° C. The reaction mixture was
diluted with H,O and CH,Cl,, and filtered through an Extrelut column. The
Extrelut column was washed with CH,Cl,, and the filtrate was concentrated to
afford the sub-title compound, which was carried onto the next step without

further purification or characterization.

b.) {3—[2-(2—Chloro-benzy1)—1,1-dioxo-1,2-dihydro—1?»6-
benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl} -acetic acid.
[00242] {3-[2-(2—Chloro-benzy1)-1,1-dioko-1,2-dihydro-17&6-
benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-
butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,



Extrel ut colum was washed with CH2Cl12, and the

filtrate was concentrated to afford the sub-title
woanpmand9 whi ch was carried onto the next stepCwiuSkman34029

further purification or characterization. b.)

{3-[2-(3-Met hoxy-benzyl)-1, 1-di oxo-1, 2-di hydro-12, 6-

benzo[e][1, 2, 3]thiadiazin-4-yl]-5-fluoro-2-nethyl-indo

| -1-yl}-acetic acid. [00248p-

{3-[2-(3-Met hoxy-benzyl)-1, 1-di oxo- 1, 2-di hydro- 1a, 6

benzo[e] [ 1, 2, 3] t hi adi azi n- 4 yI] 5-fl uoro-2-net hyl -indo

B T R N

aanwytSfSI 1@0kdbprr7apxa(t@IH)4c—7 83%{81}1)9 7g115v(ﬁ1 t@m 6. 88 I(@t 1H),

1@)51 (vld,sth t5 191@1)8; 2171) 4.%4-’( 6!5 ZIIZII)-I)Z 09/ (ssgli)onpmm)fs Cal?ulzsed
5.06 (bs, 2

21?‘?51(“12'6_%1591@51)9,]0@%1 (3 °b5@5‘&)a $ gbjll (s, 3H péms I\/SH)

cal cul ated for C26H22FN305S-H:. 506, observed: 506. WO
2006/ 034419 PCT/ US2005/ 403 EXAMPLE 80
{3-[2-(4- Met hoxy- benzyl§ % ? (Foxo 1, 2-di hydro-1? 6-
benzo[e][1, 2, 3] thi adi azi n-4-y|]-5-fluoro-2-nmethyl -indo
| {B- [9+(§-(Eﬂat0|-ln,enay:]i)d ladipxo-1,2-dihydro- 128 -benzo[e][1,2,3]thiadiazin-

{3-[ 2- (4- Met Hhokly5-flaowoy2-methyl-intlob: eyl 1;aeth dvydir 0- 12 6-
benzo[ e] [ 1, 2, 3] t hi adi azi n- 4- yI] 5-fl uoro-2-net hyl -i ndo

-1 -yl d $ch 2
[ 802401 iRt | dn e b8 ol ) and
E’_%(g%%#é]ﬂ-pZ @hlaa?azugmﬁ])S nEé8- ?_aﬁﬁ@ﬂﬂll 'iIRiO@-lSﬂ} lbdtRNacdd tert-

["tudro- 2- met | “I"'Hi ndol - 3-yI') -
béntyb bt ![Scih,eﬁﬂetﬁ)l ad| azine 1, 1- d| OXI de (20 ng, 61

o8 ey (8 5T

¢ DYiddd bbonpagatiine dl4- @-ﬂu&% ﬂfﬁét%d wasmadma@l) 2H-

the reaction mxture stirred an additional 2
8(beﬁ‘zo[é|][1132,r3§mcxhazmeni kdinxedené® mdj bUtreebhnvit KH-LTY élnr!lL)

ST L B

n&ﬁpcggagd e o %Bfn%éée%ﬁe 4l thgl, ch}% wild Daddied) fnd.the

was carri e next step Wi t hout
reac‘uon mixture stirred an additional 2 h at 80° C. The reaction mixture was

diluted with H,O and CH,Cl,, and filtered through an Extrelut column. The
Extrelut column was washed with CH;Cl,, and the filtrate was concentrated to
afford the sub-title compound, which was carried onto the next step without

further purification or characterization.

b.) {3-[2-(3-Chloro-benzyl)-1,1-dioxo-1,2-dihydro-17u6-
benzo[e][1,2,3]thiadiazin-4-y1]-5-fluoro-2-methyl-indol-1-yl}-acetic acid.
[00244] {3—[2-(3-Chloro-benzy1)-1,1-dioxo—1,2—dihydro-1k6-
benzo[e][1,2,3]thiadiazin-4-y1]-5-fluoro-2-methyl-indol-1-yl} -acetic acid tert-
butyl ester (61 pmol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (ds-
DMSO) & 8.18 (4, 1H), 7.92 (t, 1H), 7.84 (t, LH), 7.45 (m, 6H), 6.90 (dt, 1H),



further purification or characterization. b.)

{3-[2-(4- Met hoxy- benzyl)-1, 1-di oxo- 1, 2-di hydr o- 1X6-
woemsope|p 1, 2, 3]t hi adi azi n-4-yl]-5-fl uor o- 2- mrePayiusecdo34029

| -1-yl}-acetic acid. [00250]

{3-[2-(4- Mt hoxy-benzyl)-1, 1-di oxo-1, 2-di hydr o-1 X6

benzo[e][1, 2, 3]thiadiazin-4-yl]-5-fluoro-2-nethyl-indo

| -1-yl}-acetic acid tert- bufyl ester (61 gnol) was

treated with TFA (2 nmL) for 2 hours, concentrated,

and purified by preparative LCV5S to give the title

PP, 2O 210288 el Bl

( rfbr GFH;  FEINZ04SIH: 510)obsétv@R 5(0s, 2H), 4.51 (s, 2H),
3.73 (s, 3H), 2.09 (s, 3H) ppm Ms calcul ated for
C26H22FN305S- H: 506, observed: 506. WO 2006/ 034419
PCT/ US2005/ 034029 - 104ERANYPLE 781

{3-[2-(2-Fluoro-benzyl)-1, 1-di oxo- 1, 2-di hydro-,, %

’?6 b hi adi

et bt hob i roridarnysis (A spesepellch {ihisgiazin-
{3 [2 ( 2- FI udrl-bhey )Z'T!Letllyldﬂé‘?(lo]- 11} acqiiqgeido- 1a, 6-
benzo[e][1, 2, 3] thiadiazin-4-yl]-5-fluoro-2-nmethyl-indo

I tr I hene 2
[Odo)zgl%sg'égt%u%}rﬂggdeﬁ ?f)blr’ 10%}6:’:% 1(%8%%%)7 ?r%CDI ) and) K2C03
( enoaje][7,2, Me)dwmﬂql}aﬁldhdrd Dneetlgdinddldnyldfacetic acid tert-

5-fl uorg-2-met hyl -1 H i ndol - 3-yl') - 2H
etigﬂ%[eétﬁ ﬁg Shemq 4 adi azi ne 1, 1-di oxi de (20 my, 61 nol)

0025 Dbt ALY i Tk 28, G109, 7

t airholputert addeimenaedodition( dA41(S5-fRBrorBinetivds] Fritdietl 3-ya)a2iH-
the reaction mxture stirred an additional 2 h at 80

C.bempei el b3k thindizring Ldedigide () ma &4 m:n@lh ipEDl4AN (1 mL),
|t
e 5 i S BB b i e 7

filhégtRdVRs:- tﬁ@ﬂcslr&ﬁc%@cﬁket Q4 @tfor olnhm wasbaddeld] @nd the
conmpound, which was carried onto the next step w t hout

f uneadﬁ@n migrhirg istiared on addltlcwéﬂdwte%%@ct ilba reastipn mlxture was

beBrETih PO et FRGE kY i Al ohetial SRR chfi e
| -Exthelldt-cati@in ¢adGiashed with CH,Cly, and the filtrate was concentrated to

afford the sub-title compound, which was carried onto the next step without

further purification or characterization.

b)  {3-[2-(4-Chloro-benzyl)-1,1-dioxo-1,2-dihydro-1A°-
benzo[e][1,2,3]thiadiazin-4-yl1]-5-fluoro-2-methyl-indol-1-yl}-acetic acid.

[00246] {3-[2—(4-Chloro-benzyl)-1,1-dioxo-1,2-dihydro-17»6—
benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-
butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (ds-
DMSO) 8 8.15 (d, 1H), 7.91 (t, 1H), 7.82 (t, 1H), 7.45 (m, 6H), 6.89 (dt, 1H),
6.60 (dd, 1H), 5.08 (bs, 2H), 4.59 (s, 2H), 2.08 (s, 3H) ppm. MS calculated
for Cy5sH19FCIN3;04S-H: 510, observed: 510.



[ 00252]
{3-[2-(2-Fluoro-benzyl)-1, 1-di oxo-1, 2-di hydr o- 1k6
woemsope|p 1, 2, 3]t hi adi azi n-4-yl]-5-fl uor o- 2- mrePayiusecdo34029
| -1-yl}-acetic acid tert- butyl ester (61 nol) was
treated with TFA (2 nmL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title
conpound. 1H NMR (d6- DWVBON08-7.94 (d, 1H), 7.72 (t,
1H, 7.63 (t, 1H, 7.22 (d, 4H, 7.02 (m 2H), 6.69
(dt, 1H), 6.38 (dd, 1H), 4.92 (bs, 2H), 4.51 (s, 2H)
1.86 (s, 3H) ppm M5 tregg f or  C25H19F2N304S- H:
494, observed: 494. WO 4419 PCT/ US2005/ 034029
-105 EXAMPLE 82
{ 3- [ 2- ( 3- RB2#(dNbethaxy-pertzyl)- Ig1 -dicxol,, 2-ditiydyest v 1
a, 6bbenrd| 1,23 ]thiadiaZin3]-yiHSafliaai2amethyl-indol-1-yl}-acetic acid
4-yl]-5-fluoro-2-nethyl-indol -1 -yI} acetic acid a.)

3-[2-(3- b di 2-d - 196-
Eéﬁ[zo[gi?{[g(%?\éﬁ%{l%en’éffvn&%# lzlrd pp- %‘héféliolo (girgt hyl - i ndo
I - 2 _
[ SELTEE ek b r%?%‘?n“"d%*“e%@‘ ROLA N SERICAcid tors
( botyhgster7 Salmeimp 2) wer e added to a sol ut| on of
4-(5-f| 2-.net | H | -3-yl)-2H
100245 7 of S YeloRH R LI At 6 oo ba6g: (A me. 72
gn?ﬁag) RN {ola Thihtion d4- -{1{1&60'2 ﬁ%ﬁér[”lﬁ%d@l% 98-
di t1onal anount o 10 nm,

t @ehizdpelf 2, 3phgmamet1qtalc(x1@e {20 92, 6blu)nol\)am e:ﬁgém (lamiL),
the reaction mxture stirred an additi onal h at 80

cancns@rrﬁ@ aremnight gf 80UFe vasddigiondlt PRt of %@34&8 mg, 72

é}z&f‘gqgﬁt E?H‘Meg §%o£ 8%4 - ’?%&%),th ang {i8Ed. AR the

f iréatch@ﬁ EhiNEPe SaPIeH zidilitﬁﬁlal 0 h &fg0eId] Therdattiord mittare was
npound, which was carried onto the next step wthout

{ dhlutedrwishi 01 anst GG lor anchiliered @xpugh b Rxrgluy column.  The

ey TR AR hmetich gy Bty oo o

| -alffoyd Yheastttitte @miysbund] GARA4Yas carried onto the next step without
{3-[2-(3-.El uoro- bgnz yl).-1, 1-di oxo- 1, 2-di hydro-12 6
bl dprification qrignargbly izdfion. yl1-5-f1 uor o- 2- et hyl - i ndo

| -1-yl}-acetic acid tert- butyl ester (61 nol) was
treated with TFA (2 L) for 2 hours, concentrated
b.) {3-[2-(3-Methoxy-benzyl)-1,1-dioxo-1,2- dlhydro 1AS-

benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl} -acetic acid.
[00248] {3-[2-(3-Methoxy-benzyl)-1,1-dioxo-1,2-dihydro-1A°-
benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl} -acetic acid tert-

butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (ds-
DMSO) § 8.13 (d, 1H), 7.91 (t, 1H), 7.84 (t, 1H), 7.48 (d, 1H), 7.38 (dd, 1H),
7.28 (t, 1H), 6.91 (m, 4H), 6.69 (dd, 1H), 5.06 (bs, 2H), 4.51 (s, 2H), 3.71 (s,
3H), 2.11 (s, 3H) ppm. MS calculated for CysH2FN305S-H: 506, observed:
506.



and purified by preparative LCM5 to give the title
conpound. 1H NWR (d6- DMSO) S 8.17 (d, 1H), 7.95 (t,

waBe6/03486 (t, 1H), 7.42 (m 3H), 7.19 (m 3H) PCTAS3H5/034029

(dt, 1H), 6.61 (dd, 1H), 5.09 (bs, 2H), 4.53 (s, 2H),
2.09 (s, 3H) ppm M5 calculated for C25H19F2N304S- H:
494, observed: 494. WO 2006/034419 PCT/ US2005/ 034029
-106 EXAMPLE 83

{3-[2-(4-Fluoro-benzyl)-1, 1 dIOXO 1, 2-di hydro-1
2P-benzo[e] [ 1, 2, 3]th|ad|a2|n-

4-yl]-5-fluoro- 2 nmet hyl | }-acetic acid a.)
{3-[2-(4-Fl uoro- benzyI)E¥2$%§H%§§ 1, 2- di hydr o- 1X6-
benzo[e][1, 2, 3]t hi adi azi n-4-yl]-5-fl uoro-2- nethyl-lndo
[ -1-yl}- ac{sL[Zc(4av1bth&okﬁrbbnzyﬂ))aI,yld1©&i B-dilfySetra ik

[ 00%2hio {é]{ tb laﬂlthﬁbﬁﬁﬁm yhrnaise-A-hethyl fndol10)} )acétﬂ:Chmd
K2C03 (10 ng, nol) were added to a solution of

4-(5-fluoro-2 yl -1 H-i ndol - -
bénzo[ ePt2:¢; MP@IHX%rB?IhZYDn]e1‘@“.2‘-%?%7@&@%%29 ny, 61 nol)

i gt g
SRS b RS AR 2 e a08 e
tthﬂbmkyKS&mnnnBcetate (14 L, 92 mol ) was added, and
the reaction mxture stirred an_additional 2 h_at 80

[0024@] The 4-Meshaxgbenayk elpadeg0 nly pY teeelheng K603 {1f me, 72

e T T e

flﬂehﬁ&[kgl,\a?ﬂthmmzﬁm 1, 0skib® @06l (1h6l) $vITHON €1 mL),
conpoun was carried onto the next step w thout
f umntlhstirreg oviefnighdtak 8A° 6¢  Ahzaddiionel emeurdrof KpGOs (10 mg, 72

{ éH‘E‘é‘ eﬂéfllflftlegqbé‘fiflbgnz Oa%t%‘ 403| 59’)4(29% |%‘ﬁg n%‘l‘%r@ and, ge
ETC)ﬁlO%l rﬁi‘iﬁhé Stidéd &h ad({1991?a'1_’§]h at 80° C. The reaction mlxtulée was

4- Fl uoro-benzyl)-1, 1-di oxo- 1, 2-di hydro-1
beh]ndr[de‘}wth H,0 and CH,Cl,, and filtered through an Extrelut column. The

00 kB8 it e Berr gt

Wi dford ke §ub-1lld cdrporhd Mbich w@@ Baeisl roﬁtoeﬂw ne&hetep without
purified by preparative LCM5 to give the title

c dirgbentuhrifiaion ghactepr@on. 6 8. 15 (d, 1H), 7.93 (t,
1H), 7.84 (t, 1H), 7.47 (m 3H), 7.38 (dd, 1H), 7.21
(m 2H), 6.89 (dt, 1H), 6.57 (dd, 1H, 5.09 (bs, 2H),
481 (S{3-2H4-MRiHQy-benzyl)-1,1-dioxo-1,2-dihydro-1A°%-

benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid.
[00250] {3-[2-(4-Methoxy-benzyl)-1,1-dioxo-1,2-dihydro-1A°-

benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-
butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. '"H NMR (ds-
DMSO) 8 8.12 (d, 1H), 7.91 (t, 1H), 7.81 (t, 1H), 7.44 (d, 1H), 7.32 (m, 3H),
6.92 (m, 3H), 6.62 (dd, 1H), 4.99 (bs, 2H), 4.51 (s, 2H), 3.73 (s, 3H), 2.09 (s,
3H) ppm. MS calculated for C;¢H2,FN305S-H: 506, observed: 506.



3H) ppm MS cal cul ated for C25H1I9F2N304S-H:. 494,
observed: 494. WD 2006/ 034419 PCT/ US2005/ 034029 -107

wexMdRE184 PCT/US2005/034029
{3-[2-(4-Trifluoromethoxy-benzyl)-1, 1-di oxo-1, 2-di hydr
0-12 -

benzo[e][1, 2, 3]thiadiazin-4-yl]-5-fluoro-2-nethyl-indo
| -1-yl}-acetic acid a.) -104-
{3-[2-(4-Trifluoromethoxy-benzyl)-1, 1-di oxo-1, 2-di hydr
0- 1X6-

benzof[e][1, 2, 3]t hi adi az 5-fl uoro-2-net hyl -i ndo
l-1-yl}-acetic acid te%?ﬁglest er. (Schenme 2)
[00257] 4-Trifluoromet hoxybenzyl bromde (11 L, 67
rT@B{ZWl\i&@Ban(yl)Ql,1mj;oxo722mﬂi})drmé?x%baw{ae:}[1t,2;3]ahiadiazin-
sol ution of #Ayl]F-flhdate2omethybinkdyl-11yt:-heetiolacis-

yl)-2H benzo[e][1, 2, 3] thi adi azi ne 1, 1-di oxi de (20 ny,

) A Sl Biaro bl bR T 7o o1 5 and
: ﬁ%ntzb &g@?ﬁg‘ﬁgﬁ@ﬁﬁ%ﬁﬂ 8_lukfob.maBy RS- V55! -ALHE Cheid -

m xture stirred an additional 2 h at 80
Gbutyhestere¢ichema 2)i xt ure was diluted with H2O and

oasGLEC12, A L pLed ol e, Sk oB . o7
F et Aol s, C AN GBRKGA! o 39(5-1@6&912%56391-?th&&ltj-?l%-zﬂ-

n

compound, which was carried onto the next step wthout

f beiZops][ 1p2iB]thiadiatine 1, bdioghiar @0 treg,i @apinod). inbCH;CN (1 mL),
(4-Trif] uoronet ho

{1§r1c{ é{ix@%o‘@r@,ggp hty%q°pC1 %ggcﬂtzlgrlw?l ‘amount of K,CO; (10 mg, 72
PERED! AL dorfodht MAHbAELL S L I |0 was TRl arla"de

-aceti c-acl
{ Eeiafétzoﬁ frifintd $tiresdameidditonab® hzy 182 T, 1Tl mactich, Rixtire s
o_
béHutefl &yifh PO FpodriHafila And fiteprd thsough, gy Bx5elnkealynny nd
| Bhadiod cQGHH W%sge& Ghth-CHREY lang ShEfilnbflw AP onc¥Rfated to
A m.) for 2

treated w hours, concentrated,
aaffopluthiefsubditleycompenad,avhick wasMBriial giteghe hexit step without

conpound.. .1H NMR ( d6- O S 8.17 (d, 1H), 7.93 (t,
1%;],31167138@%%@0“10#‘1)05”?‘?%2 ’ﬁ% 3H), 7.38 (m 3H), 6.89
(dt, 1H), 6.59 (dd, 1H), 5.11 (bs, 2H), 4.52 (s, 2H),

2.08 (s, 3H ppm M calculated for C26HI9FAN305S- H:
5860, ot{ge{m(édilu@ﬁ@).enm-E,OEIBmGBM@hYlEWlQJé-Z005/ 034029

) %gr?zo[e][1,2,3]thiadiazin—4-y1]-5-ﬂuoro-2—methyl—indol—1-yl}-acetic acid.
[00252] {3-[2-(2-Fluoro-benzyl)-1,1-dioxo-1,2-dihydro-11°-
benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-

butyl ester (61 pmol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (de-
DMSO) & 7.94 (d, 1H), 7.72 (t, 1H), 7.63 (t, 1H), 7.22 (d, 4H), 7.02 (m, 2H),
6.69 (dt, 1H), 6.38 (dd, 1H), 4.92 (bs, 2H), 4.51 (s, 2H), 1.86 (s, 3H) ppm. MS
calculated for C,sH1oF2N304S-H: 494, observed: 494.



EXAVPLE 85

{3-[2-(3-Trifluoronethyl-benzyl)-1, 1-di oxo-1, 2-di hydro
WO 280681344a2nZ0[ €] PCT/US2005/034029

[1, 2, 3]thiadiazin-4-yl]-5-fluoro-2-nethyl-indol-1-yl}-

acetic acid a.)

(3-[2-(3-Trifluoronethyl -benzyl)-1, 1-di oxo-1, 2-di hydro

-1k 6- - 105 -

benzo[e][1, 2, 3]t hi adi azi n-4-yl]-5-fluoro-2-nethyl-indo

[-1-yl}- acetlc acid tert- butyl ester. (Schene 2)

[00259] 3-Trifl uoronet rom' de (10 L, 67

gnol ) and K2C03 (10 ngﬂggfﬁ“ﬁ were added to a

sol ution of 4-(5-fluoro-2- msthyI-IH-lndoI 3-

y |{B-[24B Femsrofbehiil)-2,13ibke- adi-ditydre-11.5-bentiafe] H2, 3] tRrdingin-

61 gnol) in LPRCNA(dro-Tinethydidlostl iylf-acktioveidi ght at 80

C. An additional anpunt of K2C03 (10 rrg, 72 nol) and

tert- but bronmpacetate (14 L yas added, and
t Ad %@1@1&71%&11)6?@’1)51:&?‘1&@@ 52 dé%gf? |18Ynal 2 h at 80

szﬁfé%gel bV A e et PO S ERURig fore

Elo’afyieémr (Suhene 2)as washed with CH2C12 and the
ate was_concentrated to aff itle
[0025§brrpou AdTlugmrbenzyhbromgs (4 ik QYrHIBO ﬁ%d #é&@ Zfoa gwl] 1 heeh

(Ol o) 0SB Sp ek Oohs ?ﬁlﬁg‘g’xéﬁlﬁl S
- bknz@{[e]{l ,2,3]thiadiazine 1,1- d10x1de (20 mg, 61 pmol) in CH3CN (1 mL),

benzo 1,2, 3]t hlad|a2|n 4-yl]-5-fluoro-2- neth¥l-indo
| and glizredh ewernighh et §0° G O@Q@éti(ltlonal amount of K,CO; (10 mg, 72

h %é)o%) (an 11t-fb|u rbqnﬁggé/eltatg ?M XJI), 912 1111%1}3)6&5 ]ad%le&i, gﬁ/dj ke

beaeabe hlitde siridd @dhditichati2 Wl dt-88° 10. u@n@reaeuimt imy;ktmtendas
I-I | }-acetic acid tert- butyl ester (61 p
dilutedovith FhOTHA CHxGlp) aqdoﬁlteze%%m?légh S FEEHET a?léam The

a

LSk ot WiPRIRR iRy, Rluefy pACcbgkhuied to

1 Hffcrd? th%ﬁsubttltleld:d)mpoimﬂﬁwbrdl widd) carfied} 8ntpckhe Tielt, stefy wathout
1K), 6.89 (di, 111). 6.52 (dd, 1H), 5.18 (bs,

ZI-%MhQIPH’BﬁE"%nO%c amcigHZation. 31y ppm . MS cal cul at ed

for C26HL9F4N304S-H: 544, observed: 544. WO

2006/ 034419 PCT/ US2005/ 034029 109 EXAMPLE 86

{ ) 2- ({3- [{Zk(erﬁlheletﬁeylkyl)-l 11d1dj<co}>k;_2—dih52drd+1ﬁ\§dr 0-12
benzo| e 3]t hia I . .
 porrtel b BT HERAT fatlor upro g etk indahd-Wiagetic aid.
[00254] {3—[2—(3-Fluoro-benzyl)—l,l-dloxo—l,2-dihydro-17»6-
benzo[e][1,2,3]thiadiazin-4-y1]-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-

butyl ester (61 pmol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (dg-
DMSO) 6 8.17 (d, 1H), 7.95 (t, 1H), 7.86 (t, 1H), 7.42 (m, 3H), 7.19 (m, 3H),
6.89 (dt, 1H), 6.61 (dd, 1H), 5.09 (bs, 2H), 4.53 (s, 2H), 2.09 (s, 3H) ppm. MS
calculated for C,5sH9F2N304S-H: 494, observed: 494.



a.) {3-[2-(1-phenyl-ethyl)-1, 1-di oxo-1, 2-di hydro-1| X6-
benzo[e][1, 2, 3]thiadiazin-4-yl]-5-fluoro-2-nethyl-indo
woO-2b06yB341aceti c acid tert- butyl ester. (ScheneCRUS2005/034029
[00261] (1-Bronoethyl)benzene (9 L, 67 nol) and K2C03
(10 mg, 72 nol) were added to a solution of
4-(5-fluoro-2-nethyl -1 Hindol-3-yl)-2H
benzo[ e] [ 1, 2, 3] t hi adi azi ne 1hsl- di oxi de (20 ng, 61 nol)
in CH3CN (1 nL), and stirred overnight at 80 C. An
addi ti onal amount of K2C03 (10 rTg, 72 nol) and
tert-butyl broinoacet at]?}d,‘MlP 92 ol ) was added, and
the reaction mxture stirred an additional 2 h at 80
C. The reaction mxture was diluted with H2O and
CHBRA4-Binatoflichzd)-4 d -dior ot PrdibpdiBxin’ dlento[e]p I AAjthiabhein-
Extrel ut col guyil-Svilsomed-nethyMindol CHAThZeticavdd t he
fi Itrate was concentrated to afford the sub-title

SO ARSI 000 Kb 315 W o
{ %ehgo éelf* E@gﬂ%]hmgfrf;ﬁé lyg 5Lﬂ301‘3 ?f%tﬁ!yi Zrddi Iiy}qE %célti%6ac1d tert-

benzo zin-4-y ['uor o-2=met hyl -1 ndo
| blutyflejteacBahieme®gi d. | 00262]

1002358z of e oBDYR PE s (e T hoBaDrond §:065 R ey P2 e
| Shery! gd@e?iettbc aacéoguﬁcﬁg ?f bygﬁlﬂuﬁ%tﬁﬁle( lPPinholA@%ll) 2H-

treated wth TFA ( ours centrated,
andnpjej 1, Q,egihhxxdlamnepammomm (20MBgs 61 ginwd) ith €H;CIN el mL),

1 o B Tl
Do o B 30y Pkt ot

V‘@eﬁﬁeﬁ&lﬁlﬁﬁﬂé anﬂﬁr Al JSRB0G&a0 3402 B0° CL 1’(Dh£)%h@d>rEnﬁﬂure was
2- ph t

1 @{uadgwﬁlggiz qu,q:f]zoxo ) dn2ogihydro. 120 benzof &) [Th

Y CH; @6 SildGh Bl tthtwh trated t

]rfﬁlt%glrﬁl& y%ls-YQ%-%gl‘%xo¢ Z@le hydr o- 12waséﬁ%rg[e1é]a[tel 2O

&]ffolrd th]bl saubktitle compound which was carried onto the next step without

4-yl ]-5-fl.uoro- 2- t |.-indol -1-yl}-acetic acid

te%(d‘%wﬁc%t&“eqr c (‘@8‘?‘/?86%“0?) [ 00263]

(2- Bronoet hyl ) benzene (9 L, 67 nol) and K2C03 (10 ng,

72 nol)

b.) {3-[2-(4-Fluoro-benzyl)-1,1-dioxo-1,2-dihydro-1 AS-

benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid.
[00256] {3-[2-(4-Fluoro-benzyl)-1,1-dioxo-1,2-dihydro-1 AS-
benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-

e

butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (d¢-
DMSO) 6 8.15 (d, 1H), 7.93 (t, 1H), 7.84 (t, 1H), 7.47 (m, 3H), 7.38 (dd, 1H),
7.21 (m, 2H), 6.89 (dt, 1H), 6.57 (dd, 1H), 5.09 (bs, 2H), 4.51 (s, 2H), 2.09 (s,
3H) ppm. MS calculated for C,5H;9F;N304S-H: 494, observed: 494.



were added to a sol ution of
4-(5-fluoro-2-nethyl -1 Hindol-3-yl)-2H

woenmsope|ip 1, 2, 3]t hi adi azi ne 1, 1-di oxi de (20 ngPCOUSE®EN34029
in CH3CN (1 rL), and stirred overnight at 800 C. An
addi ti onal amount of K2C03 (10 ng, 72 nol) and
tert-butyl bronpacetate (14 L, 92 nol) was added, and
the reaction mxture stirri@d-an additional 2 h at 80
C. The reaction mxture was diluted with H20 and
CH2C12, and filtered through an Extrelut colum. The
Extrel ut colum was wasg ggb)ﬂ) Cl2, and the
filtrate was concentrated to a?%HZd the sub-title
conmpound, which was carried onto the next step WIthOUt
f ur t her {3pir @ Trifitdromethox yhenzyt) bi idiato- bA-diligydyo- 1AS-
{ 3- [b2ngatielfEL B}thiadiatincd-gK eb-fluGroed-metryd-irkdd]-1-y1} -acetic acid
6 benzo[e] [ 1, 2, 3] t hi adi azi n-

y' ]64]{3{ 3: (ﬁélofﬁﬁl& %?X&B%% )lei/’ di X%C]g#ﬂ%’%gl %

L = - -
4- ngﬁﬁhb%h?ad%ﬁm ﬁﬂ'u@ro 2-methyl-indol-1-yl}-acetic acid tert

| uoro-2-met hyl -i ndol -1-yl'}-acetic” aci d
t dntyllosten|(Sdser2)(61 mol ) was treated with TFA (2 nl)

0023751 o S B REtiory PeE gt - Re e ey s (o
50 4y o5 iy g 2

( tyl)-2H)benZo[dR1 QB]thad)azu&. R1-d{sxide3¢0 mgrm pMBol)ah CHaMNe

for C26H22FN304S- H 490, observed:
200k), @84 stigedooyeruighoy 500 54049 addltlfml M@@&WE@@@ (10 mg,
é%%%zﬁ[aé@etngﬁgf?t %{rﬁz)a%ta%ez ?fn40 ﬁﬂ ) %Lrﬂjol’j%qg %Ei&ed and the

4-rkéi1dtroﬁ-rfn|xtiﬁé @tnied@t htldltld)ﬂltﬂ olh ht-80°}C.aTRE reacHon ehigtuye was
(2- Phenoxy- eH@é )-1, 1-di oxo- 1, 2-di h%dro 1a, 6-
CHe sz

beh deﬂﬂl T O3pidns sl Biltgreq tigopgh, ap Sxtrelyg cplppn. ngbe

| bl P GalhdhehShl CPUCH, @R SRS IS hped o

( 1Fford) ther Aubrtile comprmdaddédh was earsied whiootheafext step without
eﬁ{]gt fluoro-2-nmethyl -1 Hindol -3-yl)-2H
?réwfl%ﬂ%ﬂ?frﬁha@?‘&??ﬂé’n1 1-di oxi de (20 ng, 61 nol)
in CH3CN (1 nL), and stirred overnight at 80 C. An
addi ti onal anount of K2C03 (10 ng, 72
b.) {3-[2~(4-Trifluoromethoxy-benzyl)-1,1-dioxo-1,2-dihydro- 1A5-

benzo[e][1,2,3]thiadiazin-4-y1]-5-fluoro-2-methyl-indol-1-yl}-acetic acid.
[00258] {3-[2-(4-Trifluoromethoxy-benzyl)-1,1-dioxo-1,2-dihydro-1 AS-

benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-
butyl ester (61 pmol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (ds-
DMSO) & 8.17 (d, 1H), 7.93 (t, 1H), 7.85 (t, 1H), 7.50 (m, 3H), 7.38 (m, 3H),
6.89 (dt, 1H), 6.59 (dd, 1H), 5.11 (bs, 2H), 4.52 (s, 2H), 2.08 (s, 3H) ppm. MS
calculated for CysH{9F4N305S-H: 560, observed: 560.



nol) and tert-butyl bronpacetate (14 L, 92 nol) was
added, and the reaction mxture stirred an additional

wa 206884489 C. The reaction m xture was di |l ut edCHiUSR005/034029
H20 and CH2C12, and filtered through an Extrel ut
colum. The Extrelut colum was washed with CH2Cl12,
and the filtrate was concentrated to afford the
sub-title conpound, which-wgg-carried onto the next
step w t hout further purification or
characterization.

{3-[ 2-(2-Phenoxy- et hyI ) -1, 2-di hydr o- 1X6-
benzo[e] [ 1, 2, 3] t hi adi amwﬁfgﬁ-fl uor o- 2- net hyl -i ndo
| -1-yl}-acetic acid. [00266]

{ 3- [ 2- ( B-Phehaxifluetomethyl-bedzyd)- bt adidx 21 mdﬂy}aﬂro-ll?&ﬁ

benseiz] ], 2,3 Bhiadiagidagl] 13- aorb2~nethlylsrdot- 2-yiphdeyic acidd 0
| -1-yl}-acetic acid tert- butyl ester (61 nol) was

” afoﬁ??'ﬁ &Tﬁﬁﬁéﬁﬁﬁ&%ﬁé@w b%\/‘gﬁ&’ ter gxe fje
ﬁ%@@?%ﬁ?”?ﬁé‘%ﬂ?@%m%ﬁ, 1ol 1y aeriddid ort-
( butybehter. (SHBmEL) 2H), 4.39 (t, 2H), 4 28 (t, 2H),
00258h5 o BeTAHAORESIb oD R0 BoaR1ELPET HOESs 3B deRio(10
B2 7Bl SuelB added 1o a solution f 4-(5-flugro 2-methyL-1l-indol-3;

r 9118 Joenzo e][l 2,3]thiadiazine 1,1- d1ox1de (20 mg, 61 pmol) in CH3CN (1

benzo[(l 3]t |ad|a2|n4yl -5-fl uoro-2- et hyl -i ndo
| mil)y lal) stiread @vem,ightaéSyP C. An additional amount of K,COs; (10 mg,

(22 %13 a.{’lé tert ?bporr?ga%)e( 2 at h}X]L] 921 Ltmo‘ii)l WaS a&de% %&J‘%ﬁ%
beaabe Mikuee Hrtdl AtiidaN2 W 3t-86° 10, UPhOrccnmt ﬂw&tuﬂerwlas

|-1-yl)-acetic acid tert- butyl ester. %Scherre

[ @iﬂg@vl]wmh EhOomd Bk, andpileres fnguehetm Bxtrelutcofymng 7The
C ol fofiFin et e B TR P ARAAPR! Rrfbentrated o

Y laffoZd-Heesibaitt] folapbudilt Whintliveas cweridd dnwdi thxindet (&0 without
61 nol) in CH3CN (1 nl),. and stirred overnight at 80
clurtber pyrifieatinnar chameisizasionko 03 (10 my, 72 nol) and
tert-butyl bronpacetate (14 L, 92 nol) was added, and
the reaction mxture stirred an additional 2 h at 80
Cb.)The {Be@qBiTiiflutirothethel-asyl)-di, 1-diosd- 1\;\z-ﬂmy&aﬂ7a6nd
CH2C12, and_filtered through an Extrel t col u c[w
benzo[e][1,2,3]thiadiazin-4-y1}-5-fludro-2-methyl-indol-1-y1}- acetlc aci
[00260] {3-[2-(3-Trifluoromethyl-benzyl)-1,1-dioxo-1,2-dihydro-1 AS-
benzo[e][1,2,3]thiadiazin-4-y1]-5-fluoro-2-methyl-indol-1-yl} -acetic acid tert-
butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. 'H NMR (ds-
DMSO) & 8.18 (d, 1H), 7.95 (t, 1H), 7.86 (t, 1H), 7.70 (m, 4H), 7.48 (d, 1H),
7.37 (dd, 1H), 6.89 (dt, 1H), 6.52 (dd, 1H), 5.18 (bs, 2H), 4.48 (s, 2H), 2.07 (s,

3H) ppm.. MS calculated for C6H;0F4N30,4S-H: 544, observed: 544.



Extrelut colum was washed with CH2C12, and the
filtrate was concentrated to afford the sub-title

woanpmand9 whi ch was carried onto the next stepCwiuSkman34029

further purification or characterization. b.)
(3-{2-[2-(4-Cnhl oro-phenoxy)-ethyl]-1, 1-di oxo- 1, 2-di hyd
ro-1X 6-

benzo[e] [1, 2, 3]t hi adi azi n-4109l-} - 5-f | uor o- 2- net hyl -i ndo
| -1-yl)-acetic acid. [00268]

(3-{2-[2-(4-Cnhlor o-phenoxy) ethyl]-1, 1-di oxo-1, 2-di hyd
ro-16

benzo[e][l 2, 3] t hi adi a2| n- 4- y%? 5-fl uoro-2-net hyl -i ndo
| -1-yl)-acetic acid tert- butyl ester (61 nol) was

t r{ée{ﬂe(dl -phietijl-FEA) 1 A -dibXo-l @rdiydrotind;benoni e hy3atheadjazin-4-
and purified jy-Spihepaanethpgl-inGMS! -y} -gretie atide titl e
conmpound. 1H NMR (d6- DVsSO) 8 8.11 (d, 1H) 7.92 (t,

1H), 7. , L1 2 4 2 6. 95
o o5 B el oy 3 4 G L gy &0, 08, F1 0
2 b%ﬁzc([é}[l @@]thﬁ’zmiﬁzn{\@ Mﬁhﬁyﬂo@ sk Jinciaﬁ BB 98 &-thit-
540, observed 2006/ 03441 PCT/ 2005/ 034029

- gyl Emwresglem 2) |
00261} Lsdﬁ Birbgqonﬁ,&ﬂiégtz'gﬁg 70! 67 ol B otios o M9 1)
[ ]wc?re?’]aH@é@dioa)zé Nsdludidd - 8f T 4-¥enRor- Foatdmy1-TEnaRIt-B-yY)-2H-

acetic acid

(Dehle12: ﬁWMe 1 dadiaiot 20 wigrsl hyhyl) tn CHIDK 6L B,

AR pvatTgtAL 807 51 AnAdgitions] spamHt EKARRT 0. R
[ djda%lg }ang(:%ktl lﬁltﬁchq) ﬁo%étate t(gh%’[%L €54 Gfmol) Sp4re E'Efdea{ and the

orbmet h t’hyli'soxazol e (
nﬁ‘eactmndmbiﬁﬁ;@ 3tirréd Gn mj;dnﬂ&l Qdi at &r@ dhdeehction mlxture was

f. 4 | -1 Hj nda] -
Cblut eldg‘glil gé‘ki%é Filug 23]111 4 }]ilrﬁg_glli gli%gtrg%t &81% The
W%xtf&ut%mmﬁ RaEBENG With G‘H)zcmé}ﬂ b i '(f'lthﬁ@' WaN @sﬁueaﬁat)ea&o

addi ti onal anpunt of
araffdré rtlne buit-title bowpoasle wdich (as) CéLr;rle@ Z)ntmth)e IWHE stgp dathout
0(1d@1{1£hthe r action mx%ﬁl_lﬁet stirred an additional 2 h at
8 ST P&%%‘l?o‘i]?amc PP was diluted with H20 and
CH2Cl12, and filtered through an Extrelut colum. The
Extrel ut columm was washed with CH2Cl12, and t he
fid)rat 8- Eﬂa@-plmvfbethybdﬂedlomla? -flibiydrot - sub-t i t | e

bRtag il ek U M S
[00262] {3-[2-(1-Phenyl-ethyl)- 1,1-dioxo-1,2-dihydro-1A°-

benzo[e][1,2,3]thiadiazin-4-y1}-5-fluoro-2-methyl-indol-1-yl}-acetic acid tert-
butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. 'H NMR (de-
DMSO0) 6 8.11 (d, 1H), 7.91 (t, 1H), 7.81 (t, 1H), 7.36 (m, 8H), 6.91 (m, 1H),
5.72 (m, 1H), 4.52 (s, 2H), 2.07 (s, 3H), 1.85 (d, 3H) ppm. MS calculated for
C,6H20FN304S-H: 490, observed: 490.



b.)
{3-[2-(3,5-D net hyl -i soxazol -4-yl nethyl)-1, 1-di oxo-1, 2

wodbdeyds4a9 1? 6- PCT/US2005/034029

benzo[e][1, 2, 3]t hi adi azi n-4-yl]-5-fluoro-2-nethyl-indo
| -1-yl}-acetic acid. [00270]

{3-[2-(3,5-D net hyl -i soxazol -4-yl nethyl)-1, 1-di oxo-1, 2
-di hydro-1) 6 -110 -

benzo[e][1, 2, 3]t hi adi azi n-4-yl]-5-fluoro-2-nethyl-indo
| -1-yl}-acetic acid tert- butyl ester (61 nol) was
treated with TFA (2 ni)pkanm2 rs, concentrated,

and purified by preparaFl ve L(ﬁﬂli\]/g?lto gi ve the t|t| e
conpound. 1H NVR (d6- DMSO) 6 99 & H%t é
11{Br[2-phenethyt-1,14dipxo0-7,236hydto- 13 ¢1.28 hlaﬂ.ta)zm- 1179
(dt, 1H), 6.62 ﬂmc—Zalh&thyninadl-I-sfl} &idjic adid39 (s, 2H),
2.23 (s, 3H, 2.04 (s, 311), 1.98 (s, 311) ppm M

2306/ 034329 BesOLEEEPQahg ey dier 1y B iAoz

[ 2 {él?-ﬁﬁhfb}‘&-ﬂméthﬂ-%gt- ? -scflY d¢ia1drt-bhtyP 88t (Sdheme 2)
3] t hi adi azi h-4-yl)

[00263|] uor o{2—Bremb7tﬂ1y1)hmbn¢ Syil).,-cienp aad KdC&3 )10 mg, 72 pmol)

NG IR S e e s R
SGeld(ER | 2 ML ASCRETR A, 609% i edmeshen)

nmol ) were added
a aﬂdlstltrled) ovedight @6-807 @br An2ddiiohsl arh«bunt red 3Gy (1)- rﬂgi— 72

benzo e]l[1, 2, 3]thiadi azi ne 1- d| |de 1
5 o (hrom%cetataré 4 gt ﬁwﬁsggﬂdegt ag the

oﬁ‘iiﬁji?(fdg@ 0o ARP H&Hltl?\{al 52&9580( J@ ‘THe re7a%t1019 Hﬁi('alr@@gs

tert- uty ronoacetate (14 L, 92 nol) was added, and
t hlutedewith IHO zmckCH@@lzsand ﬁhlcireduthraulgh am Emelup chluatn 80he

C._Th t | t h H20
Gt oG s Beshd orbaeChy e ' wbF Ghitenipigd o
Exdrfopd We ﬁﬂ’)'—t'i’t[@“cc\ﬁﬁﬁolﬂﬁs RasthvhN cdeH8EbARt0 MBChekD Ste w1thout

filtrate was concentrafed to afford the sub-tit

c diptberparifightiaphoneheragterizatead. ont o t he next step V\/lthout
further purification or characterization. b.)

[3 (2-Ethyl -1, 1- di oxo-1, 2-di hydro-1?

nzo{[’i@!—ﬂlﬁgtﬁeﬁ%ﬁhﬂ Qﬁb)&;l Q d‘}h))dré AA%-benzo e][l 2, 3£ch1ad1azm—

uor o- i ndol - 1- -aCGtIC aci

[ 34-y12=5Eﬂ1tp,rb~21mchdl-md@1 - acpqmy@m 126

10026412l Bl blpr2n3hi ) 3948214 dro-108-benzo[e][1,2,3 thiadiazin-
4-y1]-5-fluoro-2-methyl-indol-1-y1} -acetic acid tert-butyl ester (61 pmol) was
treated with TFA (2 mL) for 2 hours, concentrated, and purified by preparative
LCMS to give the title compound. "H NMR (ds-DMSO) & 8.07 (d, 1H), 7.89
(t, 1H), 7.83 (t, 1H), 7.45 (m, 2H), 7.20 (m, 5H), 6.91 (m, 2H), 4.56 (s, 2H),
4.11 (t, 2H), 3.12 (t, 2H), 2.21 (s, 3H) ppm. MS calculated for CsH2,FN30,4S-
H: 490, observed: 490.



5 -fluoro-2-nethyl-indol- 1 -yl] -acetic acid

tert-butyl ester (61 nol) was treated with TFA (2 nl)
wobanoed3agr s, concentrated, and purified by prepamnariose34029

LCMS to give the title conmpound. 1H NWVR (d6- DMSO) 8

8.09 (d, 1H), 7.91 (t, 1H), 7.84 (t, 1H), 7.48 (d,

1H), 7.42 (dd, 1H), 6.97 (m 2H), 4.52 (s, 2H), 3.96

(g, 2H), 2.21 (s, 3H), 1.391(t, 3H ppm M cal cul ated

for C20H18FN304S-H. 414, observed: 414. WO

2006/ 034419 PCT/ US2005/ 034029 -115 EXAMPLE 92

[ 3-(2-Propyl -1, 1-di oxo- ' 0-12 6-benzof[e] [

1.2, 3]t hi adi azi n- 4-yl )-%?MLW

fluoro-2-nmethyl-indol-1-yl]-acetic acid a.)

[ 334 2-(PPopydseylctiylitil dxdiogo-2 ;6 dihydhoel f benzole][1,2,3]thiadiazin-

6- benzo[ e] [ | 4-21)3-fihérocl-aettyi4ndol-1-yl}-acetic acid

yl)-5-fluoro-2-nethyl-indol-Il-yl]-acetic acid

L -GS o i e
5 Dtk O 25tk ol 4 O AadiBt il B Ballde &t o

i bugHa&et. (Schednp 2) and stirred overnight at 80 C. An
addi ti onal ampunt of K2C03 (10 . A ) and
[00268L t - brTomnphersiele Gt én%’léﬂ( ol g iﬂa@&) v(i% g &g FmoD)
a h eagtio Xt ur e Stij an § b o - i
507 "I AL 0 ot T SIS ARGoRnRAGLY HORGY 2 1) A1
Cilefole][ B2 3 |thiabiagine dl, T ldicxtidh (20nmEx 6 @imutl) aoCHREN (thml),

Extrel ut colum was washe i t he

hed h c12,
f jand stirred waemiehh ek RO &t eﬁntavémditﬁsp%aow Q?Eflzg% (P gns, 72

C d, \whi ' t '

F OPRAL A, e B E T 03 7 oY e SR blP e
[ 3edcBofrmaRritre stirredlarr stiddtkenal 2 2r £1i 809 €. 0Th¢ Rabtietbriztofeeyas
[ 1,2,3]thiadiazin-4- yl)-5 -fluoro-2-nethyl-i nldol -

- yilnteda¥ith FoOxandCHp @ 2anu filtered through an Bxtrdlut column. The

Li%xgl%hﬁ Fc8ﬁ§l_:r \)%?%wgéh?f{ Qith @lg?(bl@,y%gﬁhéhltﬁ%‘é‘%% &ddctnatdd to

adiazin- uor o- 2- net -1 ndol -1-yl]-acetic
aciffdrd eid subktitld caspoamd( Ghichok)s eased bnathediewd sthp THKout
(2. m) far, 2, hour%, concentrated, and purified by
pridpher purifigation QushegelgigdMhe titl e conpound. 1H NVR
(d6-DMSO) 6 8.10 (d, 1H), 7.91 (t, 1H), 7.84 (t, 1H),
7.47 (m 2H), 6.97 (m 2H), 4.57 (s, 2l—|),6 3.86 (t,
2H).) {3-[2-(2-Phenoxy-ethyl)-1,1-dioxo-1,2-dihydro-1A"-

benzo[e][1,2,3]thiadiazin-4-y1]-5-fluoro-2-methyl-indol-1-yl}-acetic acid.
[00266] {3-[2-(2-Phenoxy—ethy1)-1,1—di0xo—1,2—dihydro-17\,6-

benzo[e][1,2,3]thiadiazin-4-y1]-5-fluoro-2-methyl-indol-1-y1}-acetic acid tert-
butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. '"H NMR (ds-
DMSO) § 8.12 (d, 1H), 7.92 (t, 1H), 7.82 (t, 1H), 7.46 (m, 2H), 7.22 (m, 2H),
6.96 (m, 5H), 4.58 (s, 2H), 4.39 (t, 2H), 4.28 (t, 2H), 2.21 (s, 3H) ppm. MS
calculated for C,¢H22FN305S-H: 506, observed: 506.



2.23 (s, 3H, 1.84 (m 2H), 0.92 (t, 3H ppm M5

cal cul ated for C21H20OFN304S-H 428, observed: 428. WO
waQos/084419 PCT/ US2005/ 034029 -116 EXAMPLE 9BCT/US2005/034029

[3-(2-1sopropyl -1, 1-di oxo- 1, 2-di hydro- 1X6 X6-benzo{e]

[ 1,2,3]thiadiazin-4-yl)-5-

fluoro-2-nethyl-indol-1-yl]-acetic acid a.)

[ 3-(2-1sopropyl -1, 1- di oxo--13,12--di hydr o- 1?

6- benzo[e][ 1, 2, 3]t hi adi azi n-

4-yl)-5-fluoro-2-nethyl-indol-1-yl]-acetic acid

tert-butyl ester. (Sch 275] 2- 1 odopr opane (7

L, 67 nol) and K2C03 (W% Fgml ) were added to a

solution of 4-(5-fluoro-2-nethyl-IHindol-3-yl)-2H

benzo[ €}{{2;[2;(3]AHoraditanoxnd-ethyl}-tljl adioxte1,0alhydyo-16.3- nol )

I N GEBAARE]( 1,2 B1thiadiagined-$1} -3 -fledroo¥-Biat i datl -A-aeticAiRid

addi ti onal anount of K2C03 (10 ng, 72 nol) and

mét iy HoXp VGt 2 e hi%a@%% Lo 30
LIPS i Sl LT QRN o
Ebutyd lester. (Stheme 2)as washed W|th CH2C12, and the

[oozaivi)'nézﬁﬁaécﬂi%?ﬂ R SbieaoR et S 616 6 flbrmedr i KiRo (R0
454 578 uBD R QR (P MRS S At vl
szl)tmaﬂmg}pt 281t alliaBinkl IyDAx2de@0MNE, -G 1NGabh) ih CEKCN (1

-aceti c aci

[ 3n1e)2 ang m@bwetmght%i@x& 1Ap addlﬁymlcﬂnmnt 0f K,CO; (10 mg,

en di
479 oD U DA B AGHRERE 140 2 gl wesgigpd and the
% Qééc‘gbﬂ&ﬂikttﬁ@ bieed ﬁl]-adﬂi’ﬂl()namsh attsroeal ePhadabtidiEAiktdrdWeas

hours, concentrated, and purified b pr epar atlve

L dilstedovigh WOt and €HCle angnliered thronghwREKHeL he

Sy o o i B i

( affosdhhe subditle camddhdppiichMBascedriied ahtedthe @iext step without
C21H20OFN3Q4S- H: 428, aqbserved: 428. WD 2006/ 034419
pEmhes oD eipnry ghatagignzation.

b.) (3-{2-[2-(4-Chloro-phenoxy)-ethyl]-1,1-dioxo-1,2-dihydro-1 AS-
benzo[e][1,2,3]thiadiazin-4-yl}-5-fluoro-2-methyl-indol-1-yl)-acetic acid.

[00268] (3-{2-[2-(4-Chloro—phenoxy)-ethyl]-1,1—dioxo—1,2-dihydro-1?»6-
benzo[e][1,2,3]thiadiazin-4-y1}-5-fluoro-2-methyl-indol-1-yl)-acetic acid tert-
butyl ester (61 umol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (dg-
DMSO) 6 8.11 (d, 1H), 7.92 (t, 1H), 7.83 (t, 1H), 7.46 (m, 2H), 7.24 (m, 2H),
6.95 (m, 4H), 4.52 (s, 2H), 4.39 (t, 2H), 4.27 (1, 2H), 2.20 (s, 3H) ppm. MS
calculated for C,sH,1FCIN3OsS-H: 540, observed: 540.



EXAMPLE 94 [ 3-(2-Cycl ohexyl -1, 1-di oxo-1, 2-di hydro-1?
6- benzo[e][1, 2, 3] thi adi azi n-4-yl) -

wo-20d6t004409 2- net hyl -i ndol - 1-yl ] -acetic acid a.) PCT/US2005/034029

[ 3-(2-Cycl ohexyl -1, 1-di oxo-1, 2-di hydro-12 6
-benzo[e][1, 2,3]thiadiazin- 4-yl)-5
-fluoro-2-nethyl-indol- 1 -yl] -acetic acid tert-butyl
ester. (Schenme 2) [00277}10y€¢l ohexyl brom de (8 L, 67
nol ) and K2C03 (10 ng, 72 nol) were added to a
solution of 4-(5-fluoro-2-nethyl-|Hindol-3-yl)-2H
benzo[e][1, 2, 3] t hi adi azixyevbrE-g oxi de (20 ng, 61 nol)
in CH3CN (1 nmL), and stirred overnight at 80 C. An
addi ti onal amount of K2C03 (10 ng, 72 nol) and

t er t {B[A-A, 5 Divsthatsosazel- easdmzthybzl heioxona2-diydet! M and
t hebenzefdftli 13 thirdibzin-d-¥i- B rfluego-3rmetbiyli-indolnkiyl}2adstia acid 0
C. The reaction mxture was diluted with H2O and

Cl2 ter e t hr ough C 6

oo 1 ot Ao o e Ay AR b L i oy ard 17
fbéﬁz()Pé]ﬁ, \ mﬁ&’iﬁﬁlﬁm-frlﬁﬂS%dr@-z-rﬁéﬁl?I ghdbhe yslubeetic tdcd tert-
compound was carried onto the next step wthout

fbmwh@nmpﬁkmﬁmcablon or characterization. b.)

IOOZG%Ebenz?(%l[)rfrff}{fﬁl%{rﬁl egl})ﬁﬁ%}tazzofje Y 91965 pmol) and K,CO;
: 8%92%575 L HRN P e Ry fo 4 Beitionlop/d | 5-AG6id E-nitghyl-1H-indol-

[ 33&1)221@63@6[&]{3{ J2;30thiaditizineot, 1,d20xddd (2 mg) &b ey o] €HpAN
2,3]thiadiazin

4y mL)sand siarest oversight SR dol A %ﬂd}tl%ls?@e“%tc‘?fo‘@c@ (10
LSl Buta{' ) % &Lt b gf&adpa e g d,msﬁ WEAadd’d el

concen preparative
L%eb@acgi Mextieestivict laa addionairgih a1+80NKZR Thtﬁrdatsm méxture

8.08 (d, 1 7.88 (¢

Ships ook wih E5iG) and, CsCPe iy fteieg thtpghanpiefu ngnn.
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(g Py By v, SO B0, B ve

468ncentrseﬂ\t@ dffopﬂ&ﬁe SWNEL 200818, §hiRT TYasS20 38 /gy the gext

-118 EXAI\/P ndi n say [00279] A CRTH2
bisteai g g£@%98?85@ﬁ“?%gﬁéigﬁre the ability of
corrpounds to inhibit the binding of PG2 to human

CRTH2 using a
b.) {3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-1,1-dioxo-1,2- dihydro- 18-

benzo[e][1,2,3]th1ad1az1n—4-y1]-5-ﬂuoro-2—methyl—1ndol-l-yl}-acetlc acid.
[00270] {3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-1,1-dioxo-1 ,2-dihydro-1 AS-

benzo[e][1,2,3]thiadiazin—4-yl]—5-ﬂuoro-2-methyl-indol—l-yl}-acetic acid tert-
butyl ester (61 pmol) was treated with TFA (2 mL) for 2 hours, concentrated,
and purified by preparative LCMS to give the title compound. "H NMR (ds-
DMSO) § 7.99 (d, 1H), 7.78 (¢, 1H), 7.70 (t, 1H), 7.30 (d, 1H), 7.27 (dd, 1H),
6.79 (dt, 1H), 6.62 (dd, 1H), 4.71 (s, 2H), 4.39 (s, 2H), 2.23 (s, 3H), 2.04 (s,
3H), 1.98 (s, 3H) ppm. MS calculated for CpqHa1FN4OsS-H: 495, observed:
495.



scintillation proximty assay. [00280] Menbranes
contai ni ng hCRTH2 receptors were prepared from HEK
wawBEBBMNIMCRTH2 cel | s (a HEK 293EBNA cel | | i nePetraiskops/034029
expressing human CRTH2). The cells were grown to
confl uency, harvested and washed w th PBS. The cells
were resuspended in 10 nM Hepes pH 7.4, 1 nM EDTA and
protease inhibitors and incuhated for 30 mn on ice.
The cells were honogeni zed and centrifuged for 10 mn
at 1000 x g. The supernate was centrifuged for 30 mn
at 100,000 x g and the eI | et was then
resusupended in 10 mM }-E%W% 4 and 1 nM EDTA. The
protein concentration of the menbr ane preparation was
det ¢3-(-kdd/11yl -Broadflg2- -diydwai\’-HeBraleJRh3)3 | thia@s1}-yPhe-
ability of conpfusrd-methiyhmdbi-1-yireetiob@dact i on of
PGD2 to human CRTH2 was determ ned at seven conpound

Ao 1 e GRnelrORp e R TER el sl o Gan -
( B0fuorb2HEPBS1-frido -1 41]-dce i/ EDTA bii§1 BbrMEEhEhe LY Si X

times the final desired concentration. 20 L of the

[0027d] | ut edodasthsoa kil $:Lwér ermalhet KrGQd(i0me. Honmobuwerg @dded

@Q%Sﬁﬁﬁ e Foadl 1 ri-Gleod e a BBt 3P 2m-
BRSNS 2, 3@94&&&@ 131%%& (E)dm§2613 qzaﬁdlphn CMEONS (1 2Dy,

of these wel | s cont ai ned 20 buf fer w t hout
glapd stivkd ovaiméghe ah80T €. wén@dd@@dalt mmﬁsafn kGt @0 mg, 72

blndl l.I.s cont |ne 20 L ffer
il g ot oR0Racu TR Hlacvbmall s riiled” (e
V\@E&hoﬂ %‘ﬁg‘uﬁ@ stBAB A 8dd186a3 Racatfdoe (i MHE P&ch&?ﬁﬁxtu%as
CRTH2 nenbranes were resuspended in H2

buﬁlmmd xwtlu Q) 3rseCHhCl.l andnfiltened SyougiHay Extrelut gpiugmT AThe

o AU Pt o A S R ey e Bt ey

Palriokd/ SHe@ibCtadd eshpotindl inliBhSwhs etied S® fheardst step without
(Amersham were added to the nenbrane mx to a WO

2 Joshey pan figatpayrgbaroRTiesin®?9 119 concentration of
0.4 ng/ 100 gL and finally 3HPG2 was added to the
menbr ane/ SPA bead mx to 3.6 nM_ 100 gL of the

nayipr arfs/(ShBhylel tHidito-1,2-dihydro-11°-benzo[e][1,2,3]thiadiazin-4-y1)-

5-fluoro-2-methyl-indol-1-yl]-acetic acid.

[00272] [3-(2-Ethyl-1,1-dioxo-1 ,2-dihydro-1A°%-benzo[e][1,2,3 ]thiadiazin-4-yl)-
5-fluoro-2-methyl-indol-1-yl]-acetic acid tert-butyl ester (61 upmol) was
treated with TFA (2 mL) for 2 hours, concentrated, and purified by preparative
LCMS to give the title compound. 'H NMR (ds-DMSO) § 8.09 (d, 1H), 7.91
(t, 1H), 7.84 (t, 1H), 7.48 (d, 1H), 7.42 (dd, 1H), 6.97 (m, 2H), 4.52 (s, 2H),
3.96 (q, 2H), 2.21 (s, 3H), 1.39 (i, 3H) ppm. MS calculated for
CooH1sFN304S-H: 414, observed: 414.



PGD2 m x was added to each well of the non-surface
bi ndi ng plates containing the diluted conpound pl us
woamicrooks9 The plates were i ncubated for 2 houP€TAIS2005/034029

roomtenperature with shaking and then the plates were
counted on a Mcrobeta scintillation counter (Perkin
Elmer) for 1 mn per well. [00282] |1C50 val ues were
determ ned fromthe experinmgntal results by nonlinear
regression using Prism4.0 software. The | C50 val ues
were then used in conjunction with the Kd for hCRTH2
and the 3H PGD2 concent [ d in the experinent
to calculate the K, for gtﬁ‘cl:\f?]p%%%gound. The results are
shown in Table 1. Table 1. Ex Conpound Ki Ex. Conpound
Ki  [3N®-Pfophd-1 MedioxXdv) ,2-dihydro- 136 berid[ <[ 12,8 thinGiazidHi-NkS-0
NO OOHCOH 3 lluore-mbthydHindot130]-ackic EidNH  MeO 91 \
NO\ N,O OHOH OO5\-~ =0 <10 6 s=O<1 NHNH C

/ al.) ! %—(%rc%_}lfl-l,l-dioxo-l,2-dihydro-17»6-benzo[e][1,2,3]thiadiazin—4-
yl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid tert-butyl ester. (Scheme 2)
[00273j 1-Todopropane (7 pL, 67 pmol) and K;CO3 (10 mg, 72 pmol) were
added to a solution of 4-(5-fluoro-2-methyl-1H-indol-3-yl)-2H-
benzo[e][1,2,3]thiadiazine 1,1-dioxide (20 mg, 61 pmol) in CH3;CN (1 mL),
and stirred overnight at 80° C. An additional amount of K;CO; (10 mg, 72
umol) and tert-butyl bromoacetate (14 pL, 92 umol) was added, and the
reaction mixture stirred an additional 2 h at 80° C. The reaction mixture was
diluted with H,O and CH,Cl,, and filtered through an Extrelut column. The
Extrelut column was washed with CH,Cl,, and the filtrate was concentrated to
afford the sub-title compound, which was carried onto the next step without

further purification or characterization.

b.) [3-(2-Propyl-1,1-dioxo-1,2-dihydro-1 AS-benzo[e][1,2,3]thiadiazin-4-
y1)-5-fluoro-2-methyl-indol-1-yl]-acetic acid.

[00274] [3-(2-Propy1—1,1-di0X0-1,2—dihydro-17»6-benzo[e][1,2,3]thiadiazin—4-’
y1)-5-fluoro-2-methyl-indol-1-yl]-acetic acid tert-butyl ester (61 pmol) was
treated with TFA (2 mL) for 2 hours, concentrated, and purified by preparative
LCMS to give the title compound. "H NMR (dg-DMSO) § 8.10 (d, 1H), 7.91
(t, 1H), 7.84 (t, 1H), 7.47 (m, 2H), 6.97 (m, 2H), 4.57 (s, 2H), 3.86 (t, 2H),
223 (s, 3H), 1.84 (m, 2H), 092 (t, 3H) ppm. MS calculated for
C1HyFN304S-H: 428, observed: 428.
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EXAMPLE 93

[3-(2-Isopropyl-1,1-dioxo-1,2-dihydro-1 X6-benzo[e] [1,2,3]thiadiazin-4-yl)-5-
fluoro-2-methyl-indol-1-yl]-acetic acid
a.) [3-(2-Isopropyl-1,1-dioxo-1,2-dihydro-1A%-benzo[e][1,2,3]thiadiazin-
4-y1)-5-fluoro-2-methyl-indol-1-yl]-acetic acid tert-butyl ester. (Scheme 2)
[00275] 2-Todopropane (7 pL, 67 pmol) and K>COs (10 mg, 72 pmol) were
added to a solution of 4-(5-fluoro-2-methyl-1H-indol-3-yl)-2H-
benzo[e][1,2,3]thiadiazine 1,1-dioxide (20 mg, 61 pmol) in CH3CN (1 mL),
and stirred overnight at 80° C. An additional amount of K,CO3 (10 mg, 72
umol) and tert-butyl bromoacetate (14 pL, 92 pmol) was added, and the
reaction mixture stirred an additional 2 h at 80° C. The reaction mixture was
diluted with H,O and CH,Cl,, and filtered through an Extrelut column. The
Extrelut column was washed with CH,Cl,, and the filtrate was concentrated to
afford the sub-title compound, which was carried onto the next step without

further purification or characterization.

b.) [3-(2-Isopropyl-1,1-dioxo-1,2-dihydro-1 AS-benzo[e][1,2,3]thiadiazin-
4-y1)-5-fluoro-2-methyl-indol-1-yl]-acetic acid.

[00276] [3-(2-Isopropy1-1,1-dioxo-1,2-dihydro-17\,6-benzo[e][1,2,3]thiadiazin—
4-y1)-5-ﬂuoro—Z-methyl-indol-1-y1]-acetic acid tert-butyl ester (61 pmol) was
treated with TFA (2 mL) for 2 hours, concentrated, and purified by preparative
LCMS to give the title compound. 'H NMR (dg-DMSO) & 8.08 (d, 1H), 7.90
(t, 1H), 7.83 (t, 1H), 7.47 (m, 2H), 6.97 (m, 2H), 4.71 (m, 1H), 4.53 (s, 2H),
2.23 (s, 3H), 1.47 (m, 6H) ppm. MS calculated for Cp;Hz0FN304S-H: 428,
observed: 428.
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EXAMPLE 94

[3-(2—Cyclohexy1—1,1-dioxo-l,2-dihydro—17»6—benzo[e][1,2,3]thiadiazin—4-yl)—
5-fluoro-2-methyl-indol-1-yl]-acetic acid
a.) [3—(2-Cyclohexyl—1,1-dioxo—l,2-dihydro—1%6-benzo[e][1,2,3]thiadiazin—
4-yl)-5-fluoro-2-methyl-indol-1-yl]-acetic acid tert-butyl ester. (Scheme 2)
[00277] Cyclohexyl bromide (8 pL, 67 pmol) and K;CO;3 (10 mg, 72 umol)
were added to a solution of 4-(5-fluoro-2-methyl-1H-indol-3-yl)-2H-
benzo[e][1,2,3]thiadiazine 1,1-dioxide (20 mg, 61 pumol) in CH3CN (1 mL),
and stirred overnight at 80° C. An additional amount of K,COs (10 mg, 72
pmol) and tert-butyl bromoacetate (14 pL, 92 umol) was added, and the
reaction mixture stirred an additional 2 h at 80° C. The reaction mixture was
diluted with H,O and CH,Cl,, and filtered through an Extrelut column. The
Extrelut column was washed with CH,Cl,, and the filtrate was concentrated to
afford the sub-title compound, which was carried onto the next step without

further purification or characterization.

b.) [3-(2-Cyclohexyl-1,1-dioxo-1,2-dihydro-1 AS-benzo[e][1,2,3]thiadiazin-
4-y1)-5-fluoro-2-methyl-indol-1-yl]-acetic acid.

[00278] [3-(2-Cyclohexyl-1,1-dioxo-1,2—dihydro-17»6-benzo[e][l,2,3]thiadiazin—
4-y1)-5-fluoro-2-methyl-indol-1-yl]-acetic acid tert-butyl ester (61 pmol) was
treated with TFA (2 mL) for 2 hours, concentrated, and purified by preparative
LCMS to give the title compound. "H NMR (ds-DMSO) & 8.08 (d, 1H), 7.88
(t, 1H), 7.81 (t, 1H), 7.42 (m, 2H), 6.91 (m, 2H), 4.55 (s, 2H), 4.29 (m, 1H),
2.23 (s, 3H), 1.88 (m, 5H), 1.65 (m, 2H), 1.47 (m, 2H), 1.11 (m, 1H) ppm.
MS calculated for Cy4H,4FN304S-H: 468, observed: 468.
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EXAMPLE 95
CRTH-2 Binding Assay

[00279] A CRTH2 binding assay was developed to measure the ability of
compounds to inhibit the binding of PGD, to human CRTH2 using a
scintillation proximity assay.

[00280] Membranes containing hCRTH?2 receptors were prepared from HEK
293EBNA-hCRTH2 cells (a HEK 293EBNA cell line stably expressing
human CRTH2). The cells were grown to confluency, harvested and washed
with PBS. The cells were resuspended in 10 mM Hepes pH 7.4, 1 mM EDTA
and protease inhibitors and incubated for 30 min on ice. The cells were
homogenized and centrifuged for 10 min at 1000 x g. The supernate was
centrifuged for 30 min at 100,000 x g and the membrane pellet was then
resusupended in 10 mM Hepes pH 7.4 and 1 mM EDTA. The protein
concentration of the membrane preparation was determined by Bradford assay
(Bio-Rad).

[00281] The ability of compounds to inhibit the interaction of PGD; to human
CRTH2 was determined at seven compound concentrations. Compounds were
serially diluted in DMSO then diluted into CRTH2 buffer without glycerol (10
mM Hepes pH 7.4, 1 mM EDTA, 10 mM MnCl,) to six times the final desired
concentration. 20 plL of the diluted compounds were transferred into non-
surface binding 96 well plates (Corning). Each concentration was done in
triplicate. In addition to test compounds, each plate contained 12 control
wells. Six of these wells contained 20 uL. of CRTH2 buffer without glycerol.
These wells were used to measure total binding. Six wells contained 20 pL of
CRTH?2 buffer without glycerol plus 1.5 mM indomethacin. These wells were
used to measure non-specific binding. Next, HEK 293EBNA-hCRTH?2
membranes were resuspended in CRTH2 buffer with glycerol (10 mM Hepes
pH 7.4, 1 mM EDTA, 10 mM MnCl,, 25% glycerol) so that the final
concentration was approximately 20 pg protein/100 pL. Polylysine coated

yttrium silicate SPA beads (Amersham) were added to the membrane mix to a
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concentration of 0.4 mg/100 pL and finally *H-PGD, was added to the
membrane/SPA bead mix to 3.6 nM. 100 pL of the membrane/SPA bead/*H-
PGD; mix was added to each well of the non-surface binding plates containing
the diluted compound plus controls. The plates were incubated for 2 hours at
room temperature with shaking and then the plates were counted on a
Microbeta scintillation counter (Perkin Elmer) for 1 min per well.

[00282] ICsp values were determined from the experimental results by
nonlinear regression using Prism 4.0 software. The ICso values were then used
in conjunction with the K4 for hCRTH2 and the *H-PGD, concentration used
in the experiment to calculate the K; for each compound. The results are

shown in Table 1.
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the 1C50 for these conpounds. EC50 and | C50 val ues

were determ ned fromthe experinental results by
waanmleionedy regression using the Prism 4.0 soft RATAIS2005/034029

The results are shown in Table 2. Table 2. Exanple

Nunmber HT1080- hCRTH2 1C50 (M 16 0.019 24 0.06 61

0.17 62 0.022 [002861 Having now fully described the

invention, it will be undergtiood by those of skill in

the art that the sane can be perforned within a w de

and equival ent range of conditions, fornulations, and

ot her parameters w thoug XA?V[{’EE ng t he scope of the
i nvention or any enbodi men ereo Al patents, WO

2006/ 034419 PCT/ US2005/ 034029 -129 pat ent
appl i cati ons andCRIBI2 Blavieseent nagia Assagi n are ful |y
i ncorporated by reference herein in their entirety.

00249, 200505441, RETALSRRRRL O3R! 05V E Tedts fr e
X, HERIH2 RacebtoervaR%te_mMed BS ﬂlelRSablhty- 0@khide increases in
intracellular calcium via binding to the CRTH2 receptor. The compounds
were also tested for their ability to act as antagonists for the hCRTH2 receptor
as measured by the ability of the compounds to block the increase in
intracellular calcium normally caused by PGD; binding to the CRTH2
receptor.
[00284] Assays were performed on HEK 293EBNA-hCRTH?2 cells that had
been grown in DMEM media containing 10% FBS, 3 uL/mL puromycin and
1% penicillin/streptomycin/glutamine (PSG) at 37° C in 5% CO; or on
HT1080-hCRTH2 cells (a HT1080 cell line stably expressing human CRTH2)
that had been grown in alphaMEM media containing 10% FBS, 500 pg/ml
hygromycin, 200 nM methotrexate and 1% PSG at 37° C in 5% COs,.
[00285] For the assay, HEK 293EBNA-hCRTH2 cells or HT1080-hCRTH2
cells were grown to approximately 90% confluency and then dislodged from
the plate with Trypsin-EDTA, resuspended in DMEM media, seeded in 384
well plates at 2x10* cells per well and incubated overnight at 37° C. The cells
were loaded with a calcium sensing dye by removing the growth media and
replacing it with 30 pL of dye loading Ringer's buffer (136 mM CsCl, 5.4
mM D-Glucose, 20 mM Hepes pH 7.4, 2.1 mM MgCl,, 0.8 mM CaCl,, 0.2%
BSA with 1x Calcium3Dye (Molecular Devices) and 2.5 mM Probenecid
(Sigma)) per well. The cells were incubated at 37° C for 1 hour to allow the
dye to enter the cells. Compounds were serially diluted in DMSO and then
diluted to 4x their final concentration with Ringer's buffer. The compounds
were added to a 384 well plate in quadruplicate. In addition to test
compounds, several wells contained Ringer's buffer with DMSO. These wells
serve as control wells. 10 pL was transferred from compound/control plate to

the plate containing cells loaded with dye by a fluorescent imaging plate
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Measurement at various compound concentrations allowed one to determine
the ICso for these compounds. ECsg and ICsq values were determined from the
experimental results by nonlinear regression using the Prism 4.0 software.

The results are shown in Table 2.

Table 2.
Example Number HT1080-hCRTH2 ICs (uM)
16 0.019
24 0.06
61 0.17
62 0.022
[00286] Having now fully described the invention, it will be understood by

those of skill in the art that the same can be performed within a wide and
equivalent range of conditions, formulations, and other parameters without

affecting the scope of the invention or any embodiment thereof. All patents,



NN RBa R R4 R 4 (ll) R6 R M--COON wherein RL-R7

are as defined above. 3. The conpound of claim1,
woavierigefiormula 111: R2 0 111,00/ -RI N JNR PREUR2005034029

--COON N wherein RL-R7 are as defined above. 4. The

conmpound of claim 1, having Formula I'V: WO 2006/ 034419

PCT/ US2005/ 034029 - 132 2 Rea 419 R3 N R3a \Ri

R4 (IV) R6 R6E N\ . -129 -

patent applications and publications cited herein are fully incorporated by

reference herein in their entirety.
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aci d; WD 2006/ 034419 PCT/ US2005/ 034029 -133

{5-Chl oro-3-[3-(4-fluoro-kenzyl) -4-oxo- 3, 4-di hydr o- pht

hal azin- | -yl]-2- metﬁé/ gdol - | -yl} -acetic acid;
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the dotted lines are single or double bonds;

X is C=0, S=0, or SOy;

Z is N or a covalent bond;

R; is selected from the group consisting of H and optionally substituted C;.1o
alkyl, Cy.10 alkenyl, Cy.10 alkynyl, Ci.9 alkylaryl, Ci.1o alkylheteroaryl, -Ci.q0
alkyl-O-Cy.1o alkyl, -Ci.jp alkyl-O-aryl, -Ci.jo alkyl-O-heteroaryl, aryl, or
heteroaryl;

Ry, Rya, R3 and Rj, are independently selected from the group consisting of H,
halogen, or Cy.jp alkyl, wherein Ry, and Rj, exist only when the carbons to
which they are attached are saturated; or

R; and R; form an optionally substituted saturatedi unsaturated, or aromatic 5-
or 6-member ring; or |

R; and R,, form an optionally substituted saturated 3-6 member ring;

Ry is H, Cy.1g alkyl, Cy.19 alkenyl, Cy.1o alkynyl, or halogen, wherein R4 exists
only when the carbon to which it is attached is saturated,

R;s is H, Ci.10 alkyl, perhaloalkyl, C,.1 alkenyl, C,.19 alkynyl, C;.jo alkylaryl,
Ci1.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.i alkyl,

halogen, Cy.1¢ alkoxy, or CN;
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2006/ 034419 PCT/ US2005/ 034029 - 134
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-I-yI} acetlcagéld
dioRo- 1, 2- di hydro-1

wherein R;-R7 are as defined above.

4. The compound of claim 1, having Formula IV:



4-yl]-5-fluoro-2-nethyl-indol-I-yl}-acetic acid;

{3-[2-(4-Fluoro-benzyl)-1, 1-di oxo-1, 2-di hydro-1
wa@elsmazape] [ 1, 2, 3]thi adi azi n- PCT/US2005/034029

4-yl]-5-fluoro-2-nethyl-indol-I-yl}-acetic acid;

{3-[2-(1-phenyl -ethyl)-1, 1-di oxo- 1, 2-di hydro-1

26-benzo [e] [ 1,2, 3]thiadiazin-4-

yl]1-5-fluoro-2-nethyl-indolt32--yl}-acetic acid;

{3-[2-(3,5-D net hyl -i soxazol -4-yl net hyl ) -1, 1-di oxo-1, 2

-di hydro-12, 6-

benzo[e] [ 1, 2, 3]thiadiazin-4-yg]-5-fluoro-2-nethy|-indo

| -1-yl}-acetic acid, /0
[ 3-(2- Ethyl - 11d|ox012d| -12
6-benzo[e][1, 2, 3]t hi adi ars i-S-

uor o- 2- net hyI -i ndol - 1- le1 € aci d;

I

3-(2-Propyl -1, 1-di oxo- 1, 2-di oR1 X6-benzo[e] [

2, 3] thi adi azi n-4-yl) vy

uor o- 2- nethyl-lndakJ; yl
(2-1sopropyl -1, 1-di

2, 3]t hi adi azi n-4-yl) -5-

| uor o- 2- met hyl -i ndol - 1-yl ] - a;éTTﬁoﬁkld and

3- (2-Cycl ohexyl -1, 1- di oxo-1, 2-di hydro-12

6-Wienan [Reflliﬂa;r@assc]leﬂﬂeddba\mi. n- 4- yl)-

5-fluoro-2-nmethyl-indol-1-yl]-acetic acid. 7. A

pharmaceutical conposition conprising a conpound of

clai m & and e Rbaponegut digial 1 YhadhgaRiARlevcarrier. 8.

A pharnaceutical conposition conprising a conmpound of

claim2 and a pharnaceutically acceptable carrier. 9.

A pharnmaceuti cal conp05|t|qp compi sing a conpound of

claim 3 and a pharnaceut irga ceptable carrier. WO

2006/ 034419 PCT/ US2005/ OSéfO ) -\135 10. A

phar maceuti cal conposi t irg ‘onpr INS+Rg a conpound of

claim4 and a pharnaceut iy cceptable carrier. 11

A pharmaceuti cal conp03|t|o conprising a conmpound of

claim5 and a phar ngae€l \y acceptable ¢¥yrier. 12.

A net hod of i nhi bhg_l_lng t drng of endogenous

s aci d;

f
[
1,
£
[ 3- di hydro-1 X6-benzo[e] [
1,

f

[

ligands to the CRT sgpt or on a cell, conprising
contacting the cell W|th a ‘conpound of cI aim1.
OOH
wherein R;-R7 are as defined above.
6. The compound of claim 1, selected from the group consisting

of:
[3-(3-Benzyl-4-0x0-3,4-dihydro-phthalazin-1-y1)-5-chloro-2-methyl-indol-1-
yl]-acetic acid;

[3-(1,1-Dioxo-2-phenethyl-1,2-dihydro-1A6-benzo[e][ 1,2,3 |thiadiazin-4-y1)-2-
methyl-indol-1-yl]-acetic acid;
[3-(1-Benzyl-6-ox0-1,6-dihydro-pyridazin-3-yl)-5-chloro-2-methyl-indol-1-
yl]-acetic acid;

{2-Methyl-3-[2-(3-methyl-butyl)-1,1-dioxo-1,2-dihydro-1A°-
benzo[e][1,2,3]thiadiazin-4-yl]-indol-1-yl}-acetic acid,



13. The nmethod of claim 12, wherein said endogenous

ligand is prostaglandin D2 (PG)2) or a netabolite
woOhere®ai41914. The nethod of claim 12, wherei n BaraMS2005/034029

endogenous ligand is a thronboxane netabolite. 15. A

met hod of treating, aneliorating, or preventing a

di sorder responsive to inhibiting the binding of

endogenous ligands to the-CRIH 2 receptor in an

animal , conprising admnistering to said animal a

therapeutically effective amount of a conpound of

|€Ior do(]er 1@-@%@%@%&%@%&%‘3 F?g%ato- é%é s}s}g:l gPGDZ
%eﬂmyirﬁichbd)lyl}-acdﬂcemebf 17. The et hod gf cl ai m 15,
erejn
R R T e S RR MR
% qndMe a@et%cﬁ’d di sorder is asthma, chronic
structive nDnar di sease, bronchitis, rhinitis,

nz{1§<§]hlqro+3y[;3&(§;%dlhyéla)rhﬁnizcl[ds‘l]élOXﬂlal—ﬁbﬁetb}’lDﬂr@éo-?hi"rbr oi d

i e R S e e Y T B s 2005/ 084020
-iﬁ (33 éﬁamﬁ}ﬁdﬁ%&aaﬂ 40§/h1fé|t}§y1711 1 RioMBB&iiRy&Eai181-125-

is arthritis, ~ankyl osing spondylltls
Rbemz@[d]soﬂnmhéad] -Bdhk btylisactiis eside, Sj orgren's

SIS s B AL Pl B e 2
daﬂ%fd LES1. S SRR )i SRR 3- dﬂﬁﬂd@ﬂ-@%ﬁ} a@&iccb@[crml ysis

Fosa, urticaria, angl oder mas vascul i ti des

eF%{MM&Chm:b@hemg/)edaﬂ Hllgﬂmlu(bxoa%S -ddtrprdaril El- B n

ul cers uveltls rneal . ul.c t t

S penzrr iRk oM SR Y SO SDaRRICERE T sor der i <
| a 6

PSR oy cREBEV R IR OS BTN

| behdopdlisethianod3 }d) 2endhyl-indolf bglj-aceticcdd al | er gi es.

2R e 0 S s St SR BRELEY e

0'2?311&159&10%1—1-‘1 %e—g&ﬁ[ﬂis%ﬁﬂéz%lé'%hpl%dol- 1-yl}-acetic acid;
{3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-6-fluoro-1,1-dioxo-2,3-dihydro-1H-
1A5-benzo[d]isothiazol-3-yl]-2-methyl-indol-1-y1} -acetic acid;
[3-(6-Fluoro-1,1-dioxo-2-phenethyl-2,3-dihydro-1H-1 A8-benzo[d]isothiazol-3-
yl)-2-methyl-indol-1-yl]-acetic acid;
{3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-3-methyl-1,1-dioxo-2,3-dihydro-
1H-A5-benzo[d]isothiazol-3-y1]-2-methyl-indol-1-yl}-acetic acid;
{3-[2-(3,5-Dimethyl-isoxazol-4-ylmethyl)-1,1 -dioxo-A%-isothiazolidin-3-y1]-2-
methyl-indol-1-yl}-acetic acid;
[2-Methyl-3-(4-0x0-3-phenethyl-3,4,4a,5,8,8a-hexahydro-phthalazin-1-yl)-
indol-1-yl]-acetic acid;
[3-(1-Benzyl-5,5-dimethyl-6-0x0-1,4,5,6-tetrahydro-pyridazin-3-yl)-5-chloro-
2-methyl-indol-1-yl]-acetic acid;
{3-[2—(2—Chloro-benzyl)-1,1-dioxo-1,2-dihydro-1?h6-benzo[e][1,2,3]thiadiazin—
4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid;



denmentia conpl ex, Huntington's disease, Quillain-Barre

syndronme, multiple sclerosis, encephal onyelitis,
waopesitodenda gravis, tropical spastic parapar esPeT/USENS034029

trauma, mgraine, or stroke. 23. The nethod of claim

15, wherein said disorder is atherosclerosis, AIDS,

| upus eryt hemat osus, Hashinoto's thyroiditis, type I

di abet es, nephrotic syndrangg4-eosi nophilia fascitis,

hyper 1gE syndrone, |eprosy, thronbocytopenia

purpura post - oper ati ve adhesi ons, sepsi s,

TSISTURUEEREE MO LRI BRI, o o e

mtsﬂﬂfﬂe]@f ZGHtﬁiamaiﬁlr4 i) &3-HirrosRi@tidil-setolie ryl}-acaivitictd; or
chronic all gwaft rejection. WO 200@/034419
PE31@52d0wrodenn0)- 1,1 digyo-125dihydve- ldetraep el 1.8 34thindigin-

fuyrt 0jst e addi ti onal

% 12%33%“% qnehﬂ%n@%ﬁl }kmF188%ST|S|ng a conpound of
cI{@L[m(é-mﬁ&oméﬁiﬂ)wt1uﬁ8§o leEd1h§’c&611W6%ﬁid[éﬂgl 3 3itHliadiazin-
conpound to an animal. 27. The kit of cl ai'm26

f dfylﬂréfﬂlmﬂﬁrmgtthmdﬂl bobi-adetnatid; t her apeuti c agent .

PG ST 2 SRR EA R B bl

hayying. ﬂwrmatrﬁet}{ﬁ-ﬁqeoﬁ gwceﬁeqaaund haVI ng formla
VIT* VS, 5~ \'s/o QVI VIl b) al kylating

a {6dﬁﬂ¢tphdnﬁenﬂnyiblﬂedlm-é Z‘odlhydmﬂﬁ. danzafeld! .8, 3¢bindeaid4-

Vi I1] 5- ﬂuoIOOE-me?hﬁ nyoqul-}cljl} hoeti ngmé ormula 1% 0
{3—[2-(3,5-Dimethyl-lsoxazo1-4-y1methy1)-1,l-d1oxo-1,2-d1hydro-17\.6-
benzo[e][1,2,3]thiadiazin-4-yl]-5-fluoro-2-methyl-indol-1-yl}-acetic acid;
[3-(2-Ethy1—1,1-dioxo-l,2-dihydro-17»6-benzo[e][1,2,3]thiadiazin—4-y1)-5-
fluoro-2-methyl-indol-1-yl]-acetic acid;
[3-(2—Propy1-1,1—dioxo-1,2-dihydro-17&6-benzo[e][1,2,3]thiadiazin—4—yl)-5—
fluoro-2-methyl-indol-1-yl]-acetic acid;
[3-(2-Isopropyl-1,1-dioxo-1,2-dihydro-1 A8-benzo[e][1,2,3]thiadiazin-4-y1)-5-
fluoro-2-methyl-indol-1-yl]-acetic acid; and
[3-(2-Cyclohexyl-1,l-dioxo-l,2-dihydro-1?f—benzo[e][1,2,3]thiadiazin—4-y1)-
5-fluoro-2-methyl-indol-1-yl]-acetic acid.

7. A pharmaceutical composition comprising a compound of

claim 1 and a pharmaceutically acceptable carrier.

8. A pharmaceutical composition comprising a compound of

claim 2 and a pharmaceutically acceptable carrier.

9. A pharmaceutical composition comprising a compound of

claim 3 and a pharmaceutically acceptable carrier.



\' 5 RBc NRS RS I R NNH HWVIII R - IXc)

condensi ng a conpound having fornmula IX with a
woabwgenaded acetic acid al kyl ester to form BCT/US2005/034029

compound having formula X; WO 2006/ 034419

PCT/ US2005/ 034029 -138 0 \s Ral NRS N OOy Xd)

reduci ng a conpound having fornula X to forma

compound having formula X350 \/o Ra NHR5 K. /

\' N RY, s O Xl e) deprotecting a conpound havi ng

formula XI to forma conpound

10. A pharmaceutical composition comprising a compound of

claim 4 and a pharmaceutically acceptable carrier.

11. A pharmaceutical composition comprising a compound

of claim 5 and a pharmaceutically acceptable carrier.

12. A method of inhibiting the binding of endogenous ligands to
the CRTH-2 receptor on a cell, comprising contacting the cell with a

compound of claim 1.

13.  The method of claim 12, wherein said endogenous ligand is

prostaglandin D, (PGD,) or a metabolite thereof.

14.  The method of claim 12, wherein said endogenous ligand is a

thromboxane metabolite.

15. A method of treating, ameliorating, or preventing a disorder
responsive to inhibiting the binding of endogenous ligands to the CRTH-2
receptor in an animal, comprising administering to said animal a

therapeutically effective amount of a compound of claim 1.

16.  The method of claim 15, wherein said disorder is characterized

by elevated levels of PGD; or a metabolite thereof.

17. The method of claim 15, wherein said disorder is characterized

by elevated levels of a thromboxane metabolite.

18.  The method of claim 15, wherein said disorder is asthma,
chronic obstructive pulmonary disease, bronchitis, rhinitis, nasal polyposis,
sarcoidosis, farmer's lung, fibroid lung, idiopathic interstitial pneumonia,

cystic fibrosis, or cough.



having formula XIl; or 0 \SS O RaANHR5 KN R6 0
OH XII WO 2006/ 034419 PCT/ US2005/ 034029 -139 f)
wabkbosliatdimg or aryl ati ng a conpound havi ng f or RUOTASA105/034029
foll owed by deprotecting to forma conpound havi ng
formula XIIl; 0 \ ORRNR RS NR6 OH XII O
wherein Rl is selected fromthe group consisting of H
and optionally substitutedG§-10 alkyl, C2_10
al kenyl, C2-10 al kynyl, Cl-lo alkylaryl, C-lo
al kyl heteroaryl, -Cl-lo alkyl-O-Cl_lo alkyl, -Cl lo
al kyl-O-aryl, -ClL lo al kyl-O heteroaryl, aryl, or
heteroaryl; R5 is H Cl1_10 al kyl, perhal oal kyl, C2 1o
a: Eeln%Iw. C2 _Il@l mb&m?/d»f, cl@ij;l?1 113, alteydiargalid disolddrois arthritis,
a eteroaryl aryl, or heteroaryl, wherein said
argkylesing spendylitis, Reatgrs %éeaswqhsﬁéﬁgﬁa% Brargiens smdips;
0%‘?s§’&erﬂ1‘8rs‘éle§dél?ss.t ituents selected fromCl-1o0 al kyl,

20.  The method of claim 15, wherein said disorder is psoriasis,
dermatitis, Lichen planus, pemphigus, epidermolysis bullosa, urticaria,
angiodermas, vasculitides, erythemas, cutaneous eosinophilias, chronic skin

ulcers, uveitis, corneal ulcers, or conjunctivitis.

21. The method of claim 15, wherein said disorder is celiac disease,
proctitis, gastroenteritis, mastocytosis, Crohn's disease, ulcerative colitis,

irritable bowel disease, or food-related allergies.

22. The method of claim 15, wherein said disorder is Alzheimer's
disease, amyotrophic lateral sclerosis, Creutzfeldt-Jacob's disease, AIDS
dementia complex, Huntington's disease, Guillain-Barre syndrome, multiple
sclerosis, encephalomyelitis, myasthenia gravis, tropical spastic paraparesis,

CNS trauma, migraine, or stroke.

23. The method of claim 15, wherein said disorder is
atherosclerosis, AIDS, lupus erythematosus, Hashimoto's thyroiditis, type I
diabetes, nephrotic syndrome, eosinophilia fascitis, hyper IgE syndrome,
leprosy, thrombocytopenia purpura, post-operative adhesions, sepsis,
ischemic/reperfusion injury, hepatitis, glomerulonephritis, or chronic renal

failure.

24. The method of claim 15, wherein said disorder is acute or

chronic allograft rejection.



hal ogen, Cl_1o0 al koxy, or CN; R6 is one or nore H,
hal ogen, C1_10 al kyl, C2-1o al kenyl, C2.10 al kynyl,

WaR06/00R19 SR7, aryl or heteroaryl groups; R7 PETHS2005/034029

Cl1_10 al kyl, C2_1o0 al kenyl, C2.10 al kynyl, aryl, or
heteroaryl; R8 is H, halo, Cl-1o al koxy, cyano, Cl_1lo0
al kyl, C2 1o al kenyl, C2_10 al kynyl, Cl-lo alkylaryl,
Cl-10 al kyl heter oaryl -Clihp-al kyl-O-C1_10 al kyl,
-Cl lo alkyl-Oaryl, - C1_10 al kyl -O heteroaryl, aryl,
or heteroaryl Qis a hal ogen and Y is a protecti ng

rou 6/0 4419 PCT/ 4
et hod b pf ERARTIA & Hadand ey RpoR P atd i Erine &n
thdmorﬁq)méfdp%uﬁkgag&pr ot ect i ng a conpound havi ng

formula XI to forma conpound having formula XIt; or
0O \\ ,O RekRkNHR5S N~ REROOY Xl O \S,O Rs NH

RS/ &6 N OAI kit cg}ﬂpnsmg a compound of claim 1 and instructions for

administering said compound to an animal.

27. The kit of claim 26, further comprising an additional

therapeutic agent.

28. A method of preparing a compound having formula XII or

XIII, comprising

a) halogenating a compound having formula VI to form a compound
having formula VII;
0 o
\ O \ o
S =
R _n \ \ | \ s\
8 l NH Rs—l-
s = /
0 Q
Vi Vil
b) alkylating a compound having formula VII with an indole compound

VIII to form a compound having formula IX;

c) condensing a compound having formula IX with a halogenated acetic

acid alkyl ester to form a compound having formula X;



XI'l alkylating or arylating a conpound having fornul a

Xl followed by deprotecting to forma conpound havi ng
woanesBaXl | 1; WO 2006/ 034419 PCT/ US2005/ 0340298CTAIS1603/034029

0 ~SO RS NR RS NR6 OH XIIl Owherein Rl is

sel ected fromthe group consisting of H and optionally

substituted C-10 alkyl, C2 10 al kenyl, 02.10

al kynyl, Cl1 1o al kylaryl, .G3g10 al kyl heteroaryl,

-Cl-1o0 alkyl-OCl_lo alkyl, -C .10 al kyl -O aryl,

-C1_10 al kyl -O-heteroaryl, aryl, or heteroaryl; RS is

H Cl1 10 al kyl, perhal oal ky, C2.10 al kenyl, C2_10

al kynyl, Cl-10 al kyl aryl, Q@;ﬁn al kyl het eroaryl ,

aryl, or heteroaryl, i-nSsaid aryl or heteroaryl

can be optionall g with one or nore

substituents selecte 710 al kyl, hal ogen,

Cl 10 al koxy, or CN; is one or gore H, hal ogen,

Cl 10 al kyl, C2.1o0 al kenyl, al kynyl, CN, OR7,

SR7, aryl or heteroaryl groups; R7 is H Cl-10 al kyl,

C2_10 al kenyl, C2_10 al ky yrx\ , or heteroaryl; R8

is H halo, Cl_10 al koxy ~10 al kyl, C2.10

al kenyl, C2_10 al kynyl, . al kylaryl, Cl1_10

al kyl heteroaryl, -C -10Ralkyl-Ogf 30 alkyl, -Cl lo

al kyl-OC-aryl, - Cl-lo aIkyI-C)heteroé?yl, aryl, or

heteroaryl; and Y is a protecking group. 30. A nethod

of preparing a compound having fornmula XX

d) reducing a compound having formula X to form a compound having

formula XI,

X

€) deprotecting a compound having formula XI to form a compound

having formula XII; or




conprising a) condensing a conpound having formula XV
with hydrazine to forma conpound having fornula XV,
woRVE006/1034419 PCT/ US2005/ 034029 - 142 \ % PCTMS2008034029
iH RB RF ~ NH C®2M XIV XV O b) hal ogenating a
conpound having formula XV to forma conpound having
formula XVI; NH R8 XVI Q c) condensing a conpound
having forrmula XVl with ani3gdol e conmpound VIII to
forma conpound having formula XVIl; 0 O \ H R8 NN
R 1 \ R\ R NHNH VIII Re XVII d) alkylating or
arylating a conpound having fornula XVIl to forma
compound having forrmula XViIl; WO 2006/ 034419
PET/ US208%dti346128ylatihd 3 compound having formula XI followed by

deprotecting to form a compound having formula XIIT;

wherein

R; is selected from the group consisting of H and optionally substituted Ci.10
alkyl, Cy.10 alkenyl, C,.10 alkynyl, Ci.10 alkylaryl, Ci.0 alkylheteroaryl, -Ci-10
alkyl-O-Ci10 alkyl, -Ci.q0 alkyl-O-aryl, -Ci.jo alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, C1.10 alkyl, perhaloalkyl, Cs.10 alkenyl, Cs.1o alkynyl, C;.10 alkylaryl,
C1.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.1o alkyl,
halogen, C;.1¢ alkoxy, or CN;

Rg is one or more H, halogen, Ci.19 alkyl, Cp.10 alkenyl, Cy.10 alkynyl, CN,
OR7, SR, aryl or heteroaryl groups;

Ry is H, C1.10 alkyl, Cs.19 alkenyl, Cy.10 alkynyl, aryl, or heteroaryl;

Rs is H, halo, Ci.10 alkoxy, cyano, Ci.19 alkyl, Cz.10 alkenyl, Cs.10 alkynyl, Ci.1o
alkylaryl, Cy.19 alkylheteroaryl, -Ci.1o alkyl-O-Ci.10 alkyl, -Ci.10 alkyl-O-aryl, -
Ci-10 alkyl-O-heteroaryl, aryl, or heteroaryl;

Q is a halogen; and

Y is a protecting group.



o NN RL RBI NR5 NHR6 XVIIl e) alkylating a

conpound having fornmula XVIII with a hal ogenat ed
waceadeios44ei d al kyl ester to forma conpound haPCmgS2005/034029

formula XIX;, and O- /o N° RBNR5S O M R 6 Or XX

f) deprotecting a conmpound having fornmula XIX to form

a conpound having fornula XX, O \ SASNRL R8 R5 0

N~ R6 OH - 140 -

29. A method of preparing a compound having formula XII or
XIII, comprising deprotecting a compound having formula XI to form a

compound having formula XII; or

alkylating or arylating a compound having formula XI followed by

deprotecting to form a compound having formula XTII;



wherei n WO 2006/ 034419 PCT/ US2005/ 034029 - 144 Rl is
sel ected fromthe group consisting of H and optionally
weubststaaped CL_10 al kyl, C2_1lo al kenyl, C2_18CT/US2005/034029
al kynyl, C1_10 al kylaryl, Cl1_10 al kyl heteroaryl,
-Cl-lo alkyl-OCl_lo alkyl, -Cl-10 al kyl -O aryl,

-Cl |o alkyl-O heteroaryl, aryl, or heteroaryl; R5 is
H, Cl_10 al kyl, perhal oal kyhi-C2. 10 al kenyl, C2.10

al kynyl, C1_10 al kylaryl, Cl-l1o al kyl heteroaryl,

aryl, or heteroaryl, wherein said aryl or heteroaryl
can be optionally substitused with one or nore
substituents sel ected fron1¢é;po al kyl, hal ogen,

Cl 10 al koxy, or CN;I ' e or nore H, hal ogen,

Cl 10 al kyl, C2.1@raﬁkenyl —38, al kynyl, CN, OR7,
SR7, aryl or heteroaryl s; R7 is H C1_10 al kyl,
C2.10 al kenyl, C2.10 alkynyl \ arylr; or heteroaryl; R8
is H halo, C1_10 al koxy, cy Cl-l1o al kyl, C2.10

al kenyl, C2_10 al kynyl, CL. | kylaryl, C1_10

al kyl heteroaryl, -Cl lo lo alkyl, -d o

al kyl-O-aryl, - Cl.10 al het efoaryl, aryl, or
heteroaryl; Qis a hal —and Y _ IS a protecting
group. 31. A nethod of preparing©a tggpound havi ng
formula XX, conprising depr@yecting a conpound havi ng
formula XIX to forma conpound having formula XX; NR

RB~NR5 O N~Rs\ ~\ OY
wherein

R, is selected from the group consisting of H and optionally substituted Ci.1o
alkyl, Ca.10 alkenyl, Cy.10 alkynyl, Ci.10 alkylaryl, Ci.1o alkylheteroaryl, -Ci-10
alkyl-O-Ci.10 alkyl, -Cy.;0 alkyl-O-aryl, -Ci.io alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Cy.1¢ alkyl, perhaloalkyl, Cy.1o alkenyl, Cs.1o alkynyl, Cy.10 alkylaryl,
Ci.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.q9 alkyl,
halogen, C;.1o alkoxy, or CN;

R is one or more H, halogen, Ci.io alkyl, Cz.10 alkenyl, Cs.1o alkynyl, CN,
OR7, SR, aryl or heteroaryl groups;

Ry is H, C1.10 alkyl, Ca.10 alkenyl, Cy.10 alkynyl, aryl, or heteroaryl,

Rg is H, halo, Ci.1¢ alkoxy, cyano, Cy.1o alkyl, Cy.19 alkenyl, Ca.19 alkynyl, Ci.10
alkylaryl, Ci.1o alkylheteroaryl, -Ci.1¢ alkyl-O-Ci.1o alkyl, -Cy.10 alkyl-O-aryl, -
C1.10 alkyl-O-heteroaryl, aryl, or heteroaryl; and

Y is a protecting group.

30. A method of preparing a compound having formula XX,
comprising
a) condensing a compound having formula XIV with hydrazine to form a

compound having formula XV;



XI X WO 2006/ 034419 PCT/ US2005/ 034029 -145 0 NR R8
R5 O NRs \J OH wherein RL is selected fromthe
waresp3cansi sting of H and optionally substit uPeduS1003034029

al kyl, C2_10 al kenyl, C2_10 al kynyl, Cil-1o al kyl aryl,

Cl-10 al kyl heteroaryl, -Cl-lo alkyl-OCl_lo alkyl,

-G _|lo alkyl-Oaryl, -Cl 10 al kyl - O-heteroaryl, aryl,

or heteroaryl; R5 is H C}420 al kyl, perhal oal kyl,

C2_10 al kenyl, C2.10 al kynyl, C1.10 aI kylaryl, C1_10

al kyl heteroaryl, aryl, or heteroaryl, wherein said

aryl or heteroarylgcangbe optionally sgbstptuted wth

one or nore sub tltﬁgﬁts sel ected frgm ONgZ0 al kyl ,

hal ogen, Cl1_1 koXy ~cpr CN, R6 i g one 0r YaH e H,

hal ogen, CRs 1 yl, C2_10 al k&yj;, C2| 10 al kynyl ,

CN, OR7, SR7~at Pé et eroaryl AN s H,

Cl 10 alkyl, C2 10 a %nyl C2. 1o al kynyl aryl, or

heteroaryl; R8 is H halo, Cl_10 al kox oyano, C1.10

al kyl, C2.10 al ke, c2.10 alkynyl, cﬁ/_lo al kyl aryl

Cb)10 a:laloghﬂmilngra) aompoumﬂia\ﬁﬁ)g dbtoydla G\Clto 1formal & gbmpound

-Cl Jo a -%aryl - Cl-l1o alkyl-O heteroaryl, aryl,
aWé‘gé?%‘Hﬁ XVland Y is a protecti ng group. 32. A

rret hod of preparing a conpou hagving formula XXV,

conprising a) condensi ng und having formul a

VITT with'a 1,4-dihalg ¢ ™

8

c) condensing a compound having formula XVI with an indole compound

VI to form a compound having formula XVII;

Vi

d) alkylating or arylating a compound having formula XVII to form a

compound having formula XVIII;



pht hal azi ne conpound to form a conpound having fornul a

XXI'; WD 2006/ 034419 PCT/ US2005/034029 - 146 4 N R8
woOl2033RE9N H R5 VIII NH R6 xxl b) condensi RQTAIS2005/034029

compound having forrmula XXI with a hal ogenated acetic

acid al kyl ester to forma conpound having fornul a

XXI'l; QN R8/ NR5 NR6 O xxll OY ¢) hydrolyzing a

conpound having formul a XXljhsto form a conpound

having formula XXII1; and O NH R8

Xvii

e) alkylating a compound having formula XVIII with a halogenated

acetic acid alkyl ester to form a compound having formula XIX; and

O\\S //0

f) deprotecting a compound having formula XIX to form a compound

having formula XX;

wherein



R5 NR6 0O xxlIl OY WD 2006/ 034419 PCT/ US2005/ 034029
-147 d) alkylating or arylating a conpound havi ng

woanwmwBanXXl 11 foll owed by deprotecting to foPaTAS2005/034029

compound having formula XXIV; 0O NNRL R8 ~ NR5 \ N
R6 XXIV O OH wherein RL is selected fromthe group
consisting of H and optionally substituted C 10

al kyl, C2_10 al kenyl, C2_1qal-kynyl, C1_10 al kyl aryl,
Cl 10 al kyl het eroaryl , -ClL.10 al kyI O Cl_lo alkyl,
-CI _10 al kyl - Oaryl -Cl_| o al kyl - Oheteroaryl, aryl,

“.het R5 H C .

5 b SeUFRER PN 1 Brlyh sttt St S apeRGRlly PR o
a'al‘k‘vyll het graganyl, C,8f Mkyn}ﬂrChﬁ)t ﬁkﬂ&fyw Cy. 1%ﬁ{3ﬂldﬁer6a1yﬂ -Ci10
ar or heteroaryl can opti gnal substituted wth
oﬁ Ylno frore a%bstqltlmé\lkbé Q;éIYéct@dlof %ﬁ;vﬂ -Osheigogyleyaryl, or

?y Cl-10 al koxy, or CN; R6 is one or nore H,
ogen Cl1_10 al kyl, C2_10 al kenyl, C2_10 al kynyl,
Cle is (H?Ih 1§W<b’1 eshalaatkyheC e, adicenlyl, gT,qu p]sk;ynﬁ7 Cs.1dlkylaryl,

N 12@9 yl}qeteroar a:tlr?fl aolr ete%/oarylcv%he}rgmas!a¥ a 1 or I%Eééloéry{)crzan be
optlonally substituted with one or more substituents selected from Cj.jo alkyl,
halogen, C;.1o alkoxy, or CN;

Rs is one or more H, halogen, Cy.jo alkyl, Cy.10 alkenyl, Cy.1o alkynyl, CN,
OR7, SR, aryl or heteroaryl groups;

R7 is H, C1.10 alkyl, Cs.19 alkenyl, Cs.10 alkynyl, aryl, or heteroaryl;

Rg is H, halo, C;.10 alkoxy, cyano, Ci.1g alkyl, Cz.10 alkenyl, Cs.19 alkynyl, Ci.1o
alkylaryl, Ci.1¢ alkylheteroaryl, -Ci.1o alkyl-O-Ci.1o alkyl, -Ci.10 alkyl-O-aryl, -
Ci1.10 alkyl-O-heteroaryl, aryl, or heteroaryl;

Q is a halogen; and

Y is a protecting group.

31. A method of preparing a compound having formula XX,
comprising deprotecting a compound having formula XIX to form a

compound having formula XX




R8 is H halo, C1_10 al koxy, cyan, Cl1_10 al kyl, C2_10
al kenyl, C2 10 al kynyl, C1.10 alkylaryl, Cil- Io
wabboslonetier oaryl, -Cl_10 alkyl-O-Cl | o aIkyI, PCIL/US0005/034029
al kyl-O-aryl, - Cl-1o al kyl-O heteroaryl, aryl, or
heteroaryl; Qis a halogen; and Y is a protecting
group. WD 2006/ 034419 PCT/ US2005/ 034029 -148 33. A
nmet hod of preparing a conmpogsnd having formula XXV,
conprising al kylating or arylating a conpound havi ng
formula XXIIl followed by deprotecting to forma
conpound havi ng fornul a X>6V @OR NHN R8I I Rs
NN RB~\V\ R5 NNR6 s%b)Oﬂ\/C)XXIII Oy COH
wherein RL is sel ect tThRT group consi sting of H
and optionally suﬁ@trpute ad-10 alkyl, C2-10
al kenyl, C2-io al kyn ol kylaryl, Cl-lo
aIktheteroaryI, -Cl-10 alkyl-OCl-1o alkyl, -Cl-10
al kyl -O-aryl, -Cl-l1o0 alkyl - heteroaryl aryl or
heteroaryl; R5 is H C ; merhaloalkyl C2-10
al kenyl, C2-10 al kyny iozalkylaryl, Cl-to
al kyl het eroaryl, aryl Nroaryl wherei n sai d
aryl or heteroaryl Ran opt i y substituted with
one or nore substituents selxgcted fr@ Cl-1o0 al kyl,
hal ogen, C1-10 al koxy, or CN;, R6 is one or nore H
hal ogen, C1-10 al kyl, C2-10 al kenyl, C2-io al kynyl,

Cl¥herein

R; is selected from the group consisting of H and optionally substituted Ci.10

alkyl, Cy.10 alkenyl, Cp.1o alkynyl, Ci.o alkylaryl, Cio alkylheteroaryl, -Ci.10
alkyl-O-Cy.10 alkyl, -Ci.10 alkyl-O-aryl, -Ci.1o alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cy.10 alkenyl, Cz.10 alkynyl, Ci.10 alkylaryl,
Ci1.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.10 alkyl,
halogen, Ci.10 alkoxy, or CN;

R is one or more H, halogen, Ci.;o alkyl, Cs10 alkenyl, Cy10 alkynyl, CN,
OR7, SRy, aryl or heteroaryl groups;

R7is H, Ci.10 alkyl, Cs.10 alkenyl, C,.10 alkynyl, aryl, or heteroaryl;

Rg is H, halo, Cy.10 alkoxy, cyano, Ci.19 alkyl, Cz.10 alkenyl, Cs.10 alkynyl, Cy-10
alkylaryl, Cy.10 alkylheteroaryl, -Ci.19 alkyl-O-Cj.10 alkyl, -C1.10 alkyl-O-aryl, -
Ci.10 alkyl-O-heteroaryl, aryl, or heteroaryl; and

Y is a protecting group.

32. A method of preparing a compound having formula XXIV,
comprising
a) condensing a compound having formula VIII with a 1,4-dihalo

phthalazine compound to form a compound having formula XXI;



OR7, SR7, aryl or heteroaryl groups; R7 is H Cl-lo
al kyl, C2_1o al kenyl, C2-io al kynyl, aryl, or

woaebwrooanyl ; R8 is H, halo, Cl-1o0 al koxy, cyansCT@$2006/034029
al kyl, C2-io al kenyl, C2-10 al kynyl, C1-10 al kyl aryl,
Cl-1o0 al kyl heteroaryl, -Cl-l1o alkyl-O G -lo al kyl,
-C-io alkyl-Oaryl, - d-10 al kyl-O heteroaryl, aryl,
or heteroaryl; and Y is a.gugtecting group. WO
2006/ 034419 PCT/ US2005/ 034029 -149 34. A nethod of
preparing a conpound having fornmula XXVII1,
conprising a) reducing a conpound havi ng fordgmul a XXV
to forma conmpound having fornmula XXVlI; O
Rs I NNRI O HOH xxv xxvl b) condensi npound
having forpgula XXVI w th an indol er._cbnpotnd Vi1 to
forma c 0 vingformJIaXXVII;lan O/R-N-Rj
R6 R5RR5 R B11 XXVI1 c) condersi
compound rng~jormula XXVII with a hal ogenat ed
acetic acid al kyf ester followed by deprot i
forma conmpougg having formula XXVII / 2006/ 034419
PCT/ US2005/ 034029 -150 O

Rs/
XXI
b) condensing a compound having formula XXI with a halogenated acetic
acid alkyl ester to form a compound having formula XXII;
o
xxi  OY
) hydrolyzing a compound having formula XXII to form a compound

having formula XXIII; and

XX oY



R8- I NRI RS I -R6 NO OHXXVIII wherein Rl is

sel ected fromthe group consisting of H and optionally
weubststaaped Cl-10 al kyl, C2_ 1o al kenyl, C2_18CT/US2005/034029

al kynyl, Cl_1o al kylaryl, Cl1_10 al kyl heteroaryl,

-Cl-i0 alkyl-OCl_lo alkyl, -Cl_lo al kyl-Oaryl,

-Cl lo alkyl-O heteroaryl, aryl, or heteroaryl; R5 is

H, Cl-l1o alkyl, perhaloalkyh7_c2_1o al kenyl, C2 1o

al kynyl, Cl1.1o al kylaryl, C1_10 al kyl heteroaryl,

aryl, or heteroaryl, wherein said aryl or heteroaryl

can be optionally substituted with one or nore

substituents selected fromCl 10 al kyl, hal ogen,

G to gk Bﬁﬁg of ﬁrfmn %Cdtﬁpdﬁ.ﬁ@ h@i?lnglfélﬁlmﬁh xhaiogdowed by

C1_10 al kyl 10 al kynyl, CN, OR7,

SHgprotactjig torfomta@pm@pymd %wmgoff;rm }/\H Cl_10 al kyl,

C2.10 al kenyl, C2.10 al kynyl, oaryl or heteroaryl; and

R8 is H, halo, Cl 10 al koxy, Cl 10 al kyl, C2_1o

al kenyl, C2.10 al kynyl, Ik?iaryl C1_10

al kyl heteroaryl, -C 1 1o aIkyI, -C1_10

al kyl-O-aryl, - C1_1 teroaryl, aryl, or
het er oaryl . 35 A net hod of prieparing a conpound

having formula XXVII11, conprijsing condensing a
conpound havi ng fornmula X% M.t hRa hal ogenat ed
acetic acid al kyl ester by deprotecting to
forma conpound having aNXXVI 1 ; WD 2006/ 034419
PCT/ US2005/ 034029 - 1B RL O

OH

wherein

R, is selected from the group consisting of H and optionally substituted Ci.10
alkyl, Cp.10 alkenyl, Cy.10 alkynyl, Ci.10 alkylaryl, Cy.19 alkylheteroaryl, -Ci.10
alkyl-O-Cy.10 alkyl, -Ci.o0 alkyl-O-aryl, -Ci.10 alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cp.10 alkenyl, Cs.10 alkynyl, Ci.10 alkylaryl,
Ci.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Cy.1o alkyl,
halogen, C1.10 alkoxy, or CN;

R is one or more H, halogen, Ci.io alkyl, Ca.10 alkenyl, Cs.10 alkynyl, CN,
OR7, SR, aryl or heteroaryl groups;

Ry is H, C1.10 alkyl, Cy.10 alkenyl, Cy.19 alkynyl, aryl, or heteroaryl,

Rs is H, halo, C1.1¢ alkoxy, cyano, Ci.g alkyl, Ca.10 alkenyl, Ca-10 alkynyl, Ci.10
alkylaryl, Cy.10 alkylheteroaryl, -Ci.1o alkyl-O-Ci.10 alkyl, -Ci.10 alkyl-O-aryl, -
C1.10 alkyl-O-heteroaryl, aryl, or heteroaryl;

Q is a halogen; and

Y is a protecting group.



R8- NRIE RS-RE N RBI -R6E ONOH HXXVII XXVIII

wherein RL is selected fromthe group consisting of H
wanaegpidional |y substituted Cl-10 al kyl, C2_18CT/US2005/034029

al kenyl, C2_1o0 al kynyl, C1_10 al kylaryl, C1_10

al kyl heteroaryl, -C1-i0 alkyl-OCl.10 alkyl, -C1_10

al kyl-O-aryl, -C1_10 al kyl -O heteroaryl, aryl, or

heteroaryl; R5 is H Cl_101aBkyl, perhal oal kyl, C2 1o

al kenyl, C2-10 al kynyl, Cl-lo alkylaryl, C1_10

al kyl heteroaryl, aryl, or heteroaryl, wherein said

ont. or “Ror o e eetid SERr Qa8 PORRoI RIGRS AR KV

habmgssing Cllk{iatiag kaxarylatingCN,  ceposndneaving rformsulk, XXIII

hal ogen,. C1 10 al kyl, C2 10 al k [, .1 wl,
ciellovsdpy éﬂlﬂte%anwo &%@f@?&%@%&%ﬁ@?ﬁﬁw H,

Cl 10 alkyl, C2 10 al kenyl, C2_10 al kynyl, aryl, or
heteroaryl; and R8 is H, halo, O-10 al koxy, cyano,
Cl_1o0 al kyl, C2_19 al kenyl, C2.10 al kynyl, {C1. 10

al kylaryl, Cl-l1o @l kylheteroaryl, -CL|o alkyl-g Cl_lo
alkyl, -1 yDn@ aryl, - Cl-1og N~

al kyl - OR¥TE , laryl, or hetB8ogaryl .| 36. |A nethod
of prepari N

XXIX to forma c havi ng formul a ang WO
2006/ 034419 / 034029 - 152/~ R8 \
NH RS -R6 R \
% N
R5 RG
o xxiv ©O

wherein

R; is selected from the group consisting of H and optionally substituted Ci.10
alkyl, Cs.19 alkenyl, Cy.19 alkynyl, Ci. alkylaryl, Ci.1o alkylheteroaryl, -Ci-10
alkyl-O-Cy.19 alkyl, -Ci.;o alkyl-O-aryl, -Ci.0 alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Cy.1g alkyl, perhaloalkyl, Ca.1o alkenyl, C,.1 alkynyl, Ci.1o alkylaryl,
Ci.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.10 alkyl,
halogen, Cy.1g alkoxy, or CN;

Rg is one or more H, halogen, Ci.io alkyl, Cr.q0 alkenyl, Cs.10 alkynyl, CN,
OR7, SR, aryl or heteroaryl groups;

Ry is H, Ci.10 alkyl, Ca.10 alkenyl, C;.10 alkynyl, aryl, or heteroaryl;

Rg is H, halo, Ci.1¢ alkoxy, cyano, Ci.jg alkyl, Cs.19 alkenyl, Cz.10 alkynyl, Ci-10
alkylaryl, Cy.10 alkylheteroaryl, -C.1o alkyl-O-Ci.10 alkyl, -Cy.19 alkyl-O-aryl, -
Ci.10 alkyl-O-heteroaryl, aryl, or heteroaryl; and

Y is a protecting group.



OY ~-0OY O O XXI X XXX b) alkylating or arylating a

conpound having fornmula XXX to forma conpound havi ng
woanmBanXXXl; 0 O R3- FNRL R5 R6 N ~-OH Op&KXIS2005/034029

wherein RL is selected fromthe group consisting of H

and optionally substituted C1-10 alkyl, C2_10

al kenyl, C2_10 al kynyl, Cl1 1o al kylaryl, Cl-10

al kyl heteroaryl, -C-io al4gyl-O0Cl lo alkyl, -Cl _lo

al kyl -O-aryl, -Cl1_10 al kyl -O heteroaryl, aryl, or

heteroaryl; R5 is H Cl_10 al kyl, perhal oal kyl, C2_10

al keny CZ 10 al I 0 ryl XXV

al kyl hg er oérrf/lFt% grg?ﬁrepaﬁnﬁéat e oéérdﬁza, HA\XF& gmnﬁgaal i,

agaphpridindret eroaryl can be opti onal |y substituted with

one or nore substltuents sel ecte C1.10 al kyl

hal ogefeduging 19 campeyid hagyn Or’ﬁﬁg %8? d0ofEmop q%qﬁé)up‘d

%&g%%m%ﬁ vl kyl, C2_10 al kenyl, C2_10 al kynyl,

) , aryl or heteroaryl groups; WO
2006/ 034419 PCT/ US2005/ 034029 -153 R7 ispH Cl_1o
al kyl, C2.i0 2 ,CZloaIkynyI

het er oaryh 2 3 |ﬁ_ﬂ hal o, C1 cyano,

Cl. 10 al kyf, o_dl kenyl , c2 B9 ’Xd‘_‘uo

al kylaryl, C1_I10 alkyl heteroaryl, . I_h<yl O Cl. 1o
al kyl , - d _lo al kyl OO aryl, - C1_10 HO

al kyl - O heter oa)é%) , aryl, or heteroaryl. 37. A nethod
of preparing a Conmpound havi ng for mul a&XXXXI ,

b) condensing a compound having formula XXVI with an indole

compound VIII to form a compound having formula XXVII; and

=
RG_ I \ R5
A N
H

vill XXvi

c) condensing a compound having formula XXVII with a halogenated
acetic acid alkyl ester followed by deprotecting to form a compound having

formula XXVIII;



conprising alkylating or arylating a conpound havi ng

formula XXX to forma conpound having formula XXXI;
wOQoged3448 \ | NHRs - NNRL RS NI = R6 R5 N j PCTRE2005/034029

~ Oy ~OH O O xxx XXXI wherein Rl is selected from

t he group consisting of H and optionally substituted

Cl-10 alkyl, C2_10 al kenyl, C2_10 al kynyl, d 1o

al kyl aryl, Cl-10 al kyl het eriggryl, -Cl-10 ‘

alkyl-O-Cl_|o alkyl, -C1_10 alkyl-Oaryl, -C1_10

al kyl -O- heteroaryl, aryl, or heteroaryl; R5 is H,

ClL 10 al kyl, perhal oal kyl, @ 10 al kenyl, C2 10

al kynyl, C1 10 al kyl ar 1. 1o al kyl heteroaryl,

aryl, or heteroaryl, # er| _g%f aryl or heteroaryl

can be optionally Sulsti th one or nore

substituents sel ected om §1l-1 o al kyl, hal ogen,

Cl 10 al koxy, or CN;, and RG6 j or nore H, hal ogen,

Cl_10 al kyl, C2_10 al ker 02//10 gtRynyl, CN, OR7,

SR7, aryl or heteroaryl gro ; is H Cl-1o al kyl,

C2_10 al kenyl, C2_10 alkyny@, aryl, or heteroaryl; and

k

WO 2006/ 034419 PCT/ US2005/ 0 8 -154 R8 is H, halo,
Cl 10 al koxy, cyano, Cl_1o0 al/kyl, C2_10 al kenyl, C2_ 10
al kynyl, C1-10 alkylaryl, @-i0 al kyl heteroaryl,

-Cl1 10 alkyl-O0dC lo alkyl, -Cl-10 alkyl-Oaryl, -

Cl 10 al kyl-O heteroaryl, &XXYM,6 or heteroaryl. 38. A
nmet hod of preparing a conpound having formula XXXVII I
conprising a) alkylating a conpound having formul a
XXdreini t h a hal ogenated acetic acid al kyl ester to

f (Hlni]s aseﬁgtréggdl‘]orrllg tﬁ]eag\g/riolrf cgr%ﬁsrtrilr’lllg f I—iqa(r)l% Iollof.ionally substituted Ci.10
alkyl, Cs.10 alkenyl, C,.1 alkynyl, Ci.1o alkylaryl, Ci.10 alkylheteroaryl, -Ci.1o
alkyl-O-Cy.10 alkyl, -Ci.1o alkyl-O-aryl, -Ci.;o alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cy.10 alkenyl, Cy.10 alkynyl, Ci.1o alkylaryl,
Ci.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.10 alkyl,
halogen, Ci.10 alkoxy, or CN;

Rg is one or more H, halogen, Ci.10 alkyl, Cs.10 alkenyl, Cs.10 alkynyl, CN,
OR7, SRy, aryl or heteroaryl groups;

Ry is H, Cy.10 alkyl, Cy.19 alkenyl, Cs.10 alkynyl, aryl, or heteroaryl; and

Rg is H, halo, C.10 alkoxy, cyano, Cy.;o alkyl, Ca.10 alkenyl, C;.10 alkynyl, Ci.10
alkylaryl, C;.1o alkylheteroaryl, -Ci.19 alkyl-O-Ci.10 alkyl, -Ci.10 alkyl-O-aryl, -
C1.10 alkyl-O-heteroaryl, aryl, or heteroaryl.

35. A method of preparing a compound having formula XXVIIIL,
comprising condensing a compound having formula XXVII with a
halogenated acetic acid alkyl ester followed by deprotecting to form a

compound having formula XXVIII;



OHC OHC RS NI = R6 RS R6E -OY HO XXXI I XXXI | |

b) condensing a conpound having fornmula XXXI'II wth
wohesyBetimenesul fonic acid am de to form a conpoumg2005/034029

having formula XXXIV; 0 n Ph~//~SS=ON R5 = R6 N

"tOy O XXXIV c¢) alkylating a compound having formul a

XXXI'V with an alkylating agent to forma conpound

havi ng formula XXXV; WO 20961 034419 PCT/ US2005/ 034029

-155- Ou Ph-//~S=O NHR5 R6 N ~-OY O XxXxv

XXvii XXVl

wherein

R is selected from the group consisting of H and optionally substituted Ci-10
alkyl, Cy.10 alkenyl, Cz.19 alkynyl, Ci.10 alkylaryl, Ci.10 alkylheteroaryl, -Ci-10
alkyl-O-Cr.10 alkyl, -Ci0 alkyl-O-aryl, -Ci.io alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cz.10 alkenyl, Cz.10 alkynyl, Ci-10 alkylaryl,
Ci.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Cj.jo alkyl,
halogen, Ci.1p alkoxy, or CN;

R¢ is one or more H, halogen, Ci.io alkyl, Cz.0 alkenyl, C;.19 alkynyl, CN,
OR7, SR, aryl or heteroaryl groups;

R; is H, C1.10 alkyl, Cs.10 alkenyl, Cz.19 alkynyl, aryl, or heteroaryl; and

Ry is H, halo, Cy.1 alkoxy, cyano, Cy.1g alkyl, Cs.10 alkenyl, Cs.10 alkynyl, Ci.10
alkylaryl, C1.10 alkylheteroaryl, -Ci.1o alkyl-O-Ci.10 alkyl, -Ci.10 alkyl-O-aryl, -
Ci-10 alkyl-O-heteroaryl, aryl, or heteroaryl.

36. A method of preparing a compound having formula XXXI,
comprising
a) methylating a compound having formula XXIX to form a compound

having formula XXX; and



d) cyclizing a conmpound having fornmula XXXV to forma

conpound having fornmula XXXVI; CNH R5 = R6 N ~r OY
wO2006X84419€) al kyl ating or aryl ati ng a conpoun#Cinageg/034029

formula XXXVI to forma conmpound having fornul a

XXXVIT; and \S\ "0 ~NH R5 = R6 N ~-OY O XXXVI WO

2006/ 034419 PCT/ US2005/ 034029 -156 f) reducing a

compound havi ng formul a XXXgbl- fol | owed by

deprotecting to forma conpound havi ng fornul a

XXXVITT; 0 INR, R5E R6E NOH O XXXVIII wherein Rl

is selected fr@mthe group consi sting 06 H and

opti onally/sub JC{ uted C1_10

b) alkylating or arylating a compound having formula XXX to form a
compound having formula XXXT;

wherein

R; is selected from the group consisting of H and optionally substituted Cj.1o
alkyl, Cy.10 alkenyl, C,.10 alkynyl, Ci.10 alkylaryl, Ci.o alkylheteroaryl, -Ci.10
alkyl-O-C1.1o alkyl, -Cy.0 alkyl-O-aryl, -Ci.io alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cy.1o alkenyl, C;.10 alkynyl, Ci.10 alkylaryl,
Ci-10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Cj.1o alkyl,
halogen, Ci.19 alkoxy, or CN; and

Re is one or more H, halogen, Ci.jo alkyl, Cp.j9 alkenyl, C;.10 alkynyl, CN,
OR7, SRy, aryl or heteroaryl groups;



al kyl, C2_10 al kenyl, C2_10 al kynyl, Cl1_1o0 al kyl aryl,
Cl 1o al kyl heteroaryl -Cl-lo alkyl-O0dC _|o alkyl,
woelshosabkyl - O-aryl, -Cl_| o al kyl - O het er oar yPCTAIS105/034029

or heteroaryl; R5 i s H, < _10 al kyl, perhal oal kyl,

C2_10 al kenyl, C2_10 al kynyl, C1_10 al kylaryl, Cl-lo

al kyl heteroaryl, aryl, or heteroaryl, wherein said

aryl or heteroaryl can be.ieptionally substituted with
one or nore substituents selected fromCl-1o al kyl,

hal ogen, Cl1_10 al koxy, or CN, and R6 is one or nore H,

hal C | |,
5, g e AR, b
ﬁkfglﬂﬂalhdw,lcl égﬂkiﬁy @It}’ﬁlﬁgﬁl%lo ARyl1 0.3 iwm}’“,,czab ¥lkynylt Cy.10
et er oar met hod, o arin mpoyn
halkykgyl ér mAlsyekseopnyl, -Clwﬂ%‘ Gigo Al g aﬁ(y?-o-aryh -

k! | R h&PS2M foI | owed by
debrlo%iggtd?n X ri’br a?‘?co u}hd havi ng fornul a
XXXVI I I WO 2006/ 034419 PCT/ US2005/ 034029 -157 NH R5

R6 ~-0Oy O 0S.0 ~N-Rl R . N, yOH
oo P71 on BRI B PIPASEE b PUBPe R E PERE drrsele Xt
C eBmbabihP ik fatifls 3P SryPRingN@ipousd BedihE Wrak1LXXD0t0 form a
compound having formula XXXI;

wherein

R; is selected from the group consisting of H and optionally substituted Ci.1o
alkyl, Cs.19 alkenyl, Cy.10 alkynyl, Ci.1o alkylaryl, Cy.io alkylheteroaryl, -Ci.10
alkyl-O-Cy.1o alkyl, -Cy.10 alkyl-O-aryl, -Cio alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cy.1o alkenyl, Cy.10 alkynyl, Ci.1 alkylaryl,
C1.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.19 alkyl,
halogen, C;.10 alkoxy, or CN; and

Rs is one or more H, halogen, Cyi.ig alkyl, Cy.19 alkenyl, Cs.10 alkynyl, CN,
OR3, SR, aryl or heteroaryl groups;

Ry is H, Ci.1p alkyl, C,.10 alkenyl, C».1 alkynyl, aryl, or heteroaryl; and



al kyl, C2_10 al kenyl, C2_10 al kynyl, d _1o0 al kyl aryl,
Cl 10 al kyl heteroaryl -Cl-10 al kyI O Cl. 1o al kyl,

woehgiiesabkyl - O-aryl, -Cl_10 al kyl - O het eroar yPCT/aJlsydOS/034029

or heteroaryl; R5 i s H, Cil-1o al kyl, perhal oal kyl,
C2_10 al kenyl, C2.10 al kynyl, d _10 al kylaryl, C-10
al kyl heteroaryl, aryl, or heteroaryl, wherein said
aryl or heteroaryl can be-i@gt-ionally substituted with
one or nore substituents selected fromCl_1lo al kyl,
hal ogen, C1_10 al koxy, or CN; and R6 is one or nore H,
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Chlkargl, Ko almhét@roai‘}ﬂﬁ'@'iélé alk @200, g k) yCi 1 0allgyl; O-aryl, -

he er 40. e epari ng a conpound
rlﬁ@&%@rhﬂt%owa?{%%g]ﬁﬁf?% hg WD 2006/ 034419

PCT/ US2005/ 034029 -158 a) acylating an indole

conmpound having fornula VIII with a conpound haV|n%

f or nul 38XXXIXntethodorfmreparimgrocamapdvardihagingdormitla XXX VEHD

R RRa.OMXOR3 RR OR5 R RRaR5-Re ON HH
VIPTPRE™ME XL b) cyclizing a conmpound having fornula XL
Wighh an al k)é'llt}bl%fr%ﬂadeco%gpouil@r Madng OFR@UNs Kawmg with a

an

formul a XLI N R2a %RS R5 -R6
halogenated acetic acid alkyl ester to form a compound having formula

XXXIII,

OHC
=
OHG Re— | TR
N /
/7 g
R —_—
5 N = 6 S/OY
0]
XXX XXX
b) condensing a compound having formula XXXIII with

phenylethenesulfonic acid amide to form a compound having formula
XXXIV;

c) alkylating a compound having formula XXXIV with an
alkylating agent to form a compound having formula XXXV



N H XLI c¢) alkylating a conpound having fornula XLI
with a hal ogenated acetic acid alkyl ester foll owed
woypoa@psabecting to forma conmpound havi ng f or RUTAIS2005/034029
XLIT; WD 2006/ 034419 PCT/ US2005/ 034029 -159- 0 R2
RR NRRza %R3 NR5 R6 N~r- O HO XLII wherein Rl
is selected fromthe group consisting of H and
optionally substituted Cl-ligs-al kyl, C2_10 al kenyl,
CZ_lo al kynyl, Cl.1o alkylaryl, Cl1_10 al kyl heteroaryl,
-C-1lo0 alkyl-O0C1_10 alkyl, -Ci1_10 al kyl -O aryl,
-Cl.10 alkyl-O heteroaryl, aryl, or heteroaryl; R2,
R2a, and R3 are independently selected fromthe group
consi sting of H, hal ogen, or Cl 10 al kyl, wherein R2a
exi sts only when the[naLQOﬁs—oo which it is attached
is saturated; or R2 and R3 f\gy m an optionally
substituted saturated, u/ urated, or aromatic 5- or
6-menber ring; or R2 and R2Zg g an optionally
substituted saturated 3RS RNg; RS is H Cl_1o

al kyl, perhal oal kyl, C2_10 M Ayl , C2_10 al kynyl ,
Cl.10 al kyl aryl, S/
oYy
0
XAXV
d) cyclizing a compound having formula XXXV to form a
compound having formula XXXVI;
O\\S\éO
| NH
AN
R 1 e
N F
S/OY
0]
XXXVI
€) alkylating or arylating a compound having formula XXXVI to

form a compound having formula XXXVII; and

N A
o
O



Cl-10 al kyl heteroaryl, aryl, or heteroaryl, wherein
said aryl or heteroaryl can be optionally substituted
waoizods/oona9oor nore substituents sel ected from CRETWS2005/034029
al kyl,  halogen, Cl_1o al koxy, or CN;, and R6 is one or
nore H, hal ogen, C1_10 al kyl, C2.1o al kenyl, C2_10
al kynyl, CN, OR7, SR7, aryl or heteroaryl groups; and
R7 is H Cl1_10 al kyl, C2_1Qsg@lLkenyl, C2_10 al kynyl,
aryl, or heteroaryl. 41. A nethod of preparing a
conpound having formula XLII, conprising condensing a
conpound having fornmula XLI with a hal ogenated WD
2006/ 034419 PCT/ US2005/ 034029 -160 acetic acid al kyl

egf er fol | ovatichig ﬁiﬁt{@fr@bﬁmi haging ofofratlan HXoOvpdolidwed by
having fornmula XLII; R2a R5 -R6 NH
Xgeprooctips wioxn Rremprand h@%fonnu%o%ﬁﬂ wherein R1L
is selected fromthe group consisting of H and
optionally substituted C _10 alkyl, C2_10 al kenyl,

C2_10 al kynyl, C1_10 al k(y\ ijl G _lo al kyl heteroaryl,
-Cl-io alkyl-OC1 10 a , -Cl 10 al kyl -O aryl,

-C1_10 al kyl - O het er oar Na‘ﬁyl or
Rs Re
N
S/OH
O
XXXV

wherein

R; is selected from the group consisting of H and optionally substituted Ci.1o
alkyl, Cy.19 alkenyl, Cy.19 alkynyl, Ci.1o alkylaryl, Ci.10 alkylheteroaryl, -Ci-10
alkyl-O-Cy.19 alkyl, -Ci.10 alkyl-O-aryl, -Ci.10 alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cy.19 alkenyl, Cs.10 alkynyl, Ci.1o alkylaryl,
Ci.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.1o alkyl,
halogen, Ci.19 alkoxy, or CN; and

Re is one or more H, halogen, Ci.1o alkyl, Cy.10 alkenyl, Cs.q0 alkynyl, CN,
OR7, SRy, aryl or heteroaryl groups; and

Ry is H, Cy.10 alkyl, Cs.10 alkenyl, C,.1¢ alkynyl, aryl, or heteroaryl.

39. A method of preparing a compound having formula XXXVIII,
comprising reducing a compound having formula XXXVII followed by

deprotecting to form a compound having formula XXXVIIL;



heteroaryl; R2, R2a, and R3 are independently sel ected
fromthe group consisting of H  hal ogen, or C1_10
wabbosloz4aber ei n R2a exi sts only when the car boR6THS2005/034029
which it is attached is saturated; or R2 and R3 form
an optionally substituted saturated, unsaturated, or
aromatic 5- or 6-nenber ring; or R2 and R2a form an
optionally substituted sat yyated 3-6 nmenber ring; WO
2006/ 034419 PCT/ US2005/034029 -161 RS is H, dio
al kyl, perhal oal kyl, C2_10 al kenyl, C2_10 al kynyl,
Cl1_10 alkylaryl, Cl1_10 alkylheteroaryl, aryl, or
het eroaryl, wherein said ar\gJ(O or heteroaryl can be
optionally substituted w [hepe or nore substituents
sel ected from Cl1_10 al kyl ,~¢hal ogen, C1_10 al koxy, or
CN, and R6 is one or nore H,)h en, Cl1_10 al kyl,
C2_10 al kenyl, C2-1o0 al ky, , —RER7, SR7, aryl or
het eroaryl groups; and R7 i NH 10 al kyl, C2.10
al kenyl, C2.1o0 al kynyl, aryl%/%rY het er oaryl .

o)
XXXVI

wherein

R is selected from the group consisting of H and optionally substituted Ci-10
alkyl, Cp.10 alkenyl, Cp-10 alkynyl, Ci.1o alkylaryl, C1.10 alkylheteroaryl, -Ci.1o
alkyl-O-Ci.1o alkyl, -Ci.o alkyl-O-aryl, -Ci-10 alkyl-O-heteroaryl, aryl, or
heteroaryl;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cy.10 alkenyl, Cz.10 alkynyl, Cj.1o alkylaryl,
Ch.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.jp alkyl,
halogen, Ci.19 alkoxy, or CN; and

R is one or more H, halogen, Ci.0 alkyl, Ca.10 alkenyl, Ca10 alkynyl, CN,
OR, SRy, aryl or heteroaryl groups; and

Ry is H, Ci.10 alkyl, Cs.10 alkenyl, Cy.10 alkynyl, aryl, or heteroaryl.

40. A method of preparing a compound having formula XLII,

comprising
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a) acylating an indole compound having formula VIII with a compound

having formula XXXIX to form a compound having formula XL;

o)
XXXIX
AN R, P
RS‘(I}RG Raa Rs 4 7 Re
N e o) N
H H
Vil Rs o} XL

b) cyclizing a compound having formula XL with an alkylhydrazide to

form a compound having formula XLI; and

XL

C) alkylating a compound having formula XLI with a halogenated acetic
acid alkyl ester followed by deprotecting to form a compound having formula

XLII;



WO 2006/034419
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N
-
HO
XLil

wherein

R is selected from the group consisting of H and optionally substituted Ci-10
alkyl; Cs.10 alkenyl, Cs.1p alkynyl, Ci.10 alkylaryl, Ci.o0 alkylheteroaryl, -Ci.10
alkyl-O-Cr.10 alkyl, -Ci.io alkyl-O-aryl, -Ci-10 alkyl-O-heteroaryl, aryl, or
heteroaryl;

R,, Ry,, and Rj are independently selected from the group consisting of H,
halogen, or Ci.1o alkyl, wherein Ry, exists only when the carbons to which it is
attached is saturated; or

R, and R; form an optionally substituted saturated, unsaturated, or aromatic 5-
or 6-member ring; or

R, and R,, form an optionally substituted saturated 3-6 member ring;

Rs is H, Ci.10 alkyl, perhaloalkyl, Cs.1o alkenyl, Ca.10 alkynyl, Ci.10 alkylaryl,
C1.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.10 alkyl,
halogen, Cj.10 alkoxy, or CN; and

R is one or more H, halogen, Ci.10 alkyl, Cy10 alkenyl, Cz.10 alkynyl, CN,
OR7, SRy, aryl or heteroaryl groups; and

R; is H, Ci.10 alkyl, Ca.10 alkenyl, Cz-10 alkynyl, aryl, or heteroaryl.

41. A method of preparing a compound having formula XLII,

comprising condensing a compound having formula XLI with a halogenated

PCT/US2005/034029
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acetic acid alkyl ester followed by deprotecting to form a compound having

formula X1LII;

wherein

R; is selected from the group consisting of H and optionally substituted Ci.10

alkyl, Cy.10 alkenyl, C;.19 alkynyl, Ci.io alkylaryl, Ci.1o alkylheteroaryl, -Ci.10

alkyl-O-Cy.10 alkyl, -Ci.io alkyl-O-aryl, -Ci.o alkyl-O-heteroaryl, aryl, or

heteroaryl;

Ry, Raa, and R; are independently selected from the group consisting of H,

halogen, or Cy.1o alkyl, wherein R, exists only when the carbons to which it is

attached is saturated; or

R, and R form an optionally substituted saturated, unsaturated, or aromatic 5-

or 6-member ring; or

R, and Ry, form an optionally substituted saturated 3-6 member ring;
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Rs is H, Cy.1o alkyl, perhaloalkyl, C,.19 alkenyl, Cs.1¢9 alkynyl, C;.1o alkylaryl,
C1.10 alkylheteroaryl, aryl, or heteroaryl, wherein said aryl or heteroaryl can be
optionally substituted with one or more substituents selected from Ci.;o alkyl,
halogen, Cj.19 alkoxy, or CN; and

Rg is one or more H, halogen, Ci.19 alkyl, Cs.19 alkenyl, C,.19 alkynyl, CN,
OR7, SRy, aryl or heteroaryl groups; and

R7 is H, Cy.19 alkyl, Cy.10 alkenyl, Cs.10 alkynyl, aryl, or heteroaryl.



