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WO 2004/ 022061 PCT/ US2003/ 027990 METHOD TO TREAT
ALLERG C RHINITIS Field of the Invention 5 The

wonvere2en rel ates to novel, pharmaceutical ly RCTiU$2003/027990
fused heterocyclic conpounds and net hods of using
themto treat or prevent disorders and conditions
nmedi ated by the hlstamnel—|4rec§ FHS I% ound of
the I nventi oMEDHART & REATALLE @?C ﬁﬁ ed as a
hornmone (G Barger and H-H Dale, J. PhysiolL (London)
1910, 41:19-59) and has since been denonstrated to

play a major role inFialdefthetiyverftiomhysi ol og| cal
processes, including the infl|lanmatory

res plarhgenventwwlatéé &nevel, reha@aﬂe%ﬁ"%ﬁat'\f@ Bised
ngElbpittc gompouidS T el RUSIE et 0 oo Bt

dijor@érs, anpEondiidiy Bedibd 39 Fha BidtaminedH, receptor
neurotransmtter release in the central nervous

systemvia H3 receptors (J.-M Arrang et al ., Nature
1983,. 302:832- 83 HeftEYISRAtiend. H Il et al .,
Phar nacol . Rev. C((QR{(JQ) ed553 278) . AI | three

h| st ﬁg}ggrgeg\?stfﬂgt lgebtlﬁrqzﬂaas laalmg?wé@q(ﬁjdiwugf enddtiH: Bale, J.
Rf@/(?é%t(épéd?’ﬂ) 1Qitﬂt4z1 8° ’%SF %gﬁlgge %ﬁ%{] deq&éﬁ%ﬁ%ﬁ%@ to play a
45 e 178 B e SpaBhchevent g it
“Bipbe resianke” wiadd, resepiors (AS. A Aslhand 9. Sdhild, 5154g3harmac
TSy SosB0 7507 Rl A L R B e B R

§80et 4e Wéﬁl'r@qg?Z Fo56:888070(),; ahd nkBfdtrarRaniftee relbasd in the
enonstrated that histam ne and R-a 25 net hyl hi st ani ne

centriatinenyous systeravis Idarersiptors A&tMe Ariangretaln Nature 1983,.

I o LA Lt Ao R oot

Pig)chadhise hidearhitre reeeplopsubtypes have theiehi dgreonsirated to be
However, R-a-nethyl histam ne was si 8n| ficantly | %\%s?tha'

lpembms ofthe supartamieof Gurelein-gaup!s treeedp,’cggﬂ
0%, NBCAYSEESE, B s 081; BeioBeRsg T WL SRAborg @ al, Mol

esi zed the exi steénce of
Phé)ﬂ’#?ﬂol Mlmr%(@) 1 ‘r(}sk‘ram)(b'r MON aemashitapdtidls Rrbat Na&sAcad Sci.

anste T B se t 910} There arahomevabAdiioNal fihctions of
}%Zt%%@, tl?’gt?@veg@géﬁrep%rted, for which no receptor has been identified.

For example, in 1994, Raible et al. demonstrated that histamine and R-o-

methylhistamine could activate calcium mobilization in human eosinophils
(D.G. Raible et al., Am. J. Respir. Crit. Care Med. 1994, 149:1506-1511).
These responses were blocked by the Ha-receptor antagonist thioperamide.
However, R-a-methylhistamine was significantly less potent than histamine,
which was not consistent with the involvement of known Hs receptor subtypes.
Therefore, Raible et al. hypothesized the existence of a novel histamine
receptor on eosinophils that was non-Hi, non-H,, and non-Hz. Most recently
several groups (T. Oda et al., J. Biol. Chem. 2000, 275(47):36781-36786; C.
Liu et al., Mol. Pharmacol. 2001, 59(3):420—-426; T. Nguyen et al., Mol.
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Liu et al., MI. Pharmacol. 2001, 59(3):420-426; T.
Nguyen et al., MdIl. 1 WO 2004/022061 PCT/ US2003/ 027990
weéhemmanel . 2001, 59(3):427-433; Y. Zhu et al . PCKWIS2003/027990
Phar macol . 2001, 59(3):434-441; K L. Mrse et al., J.
iy 0Q1 ;,9&@ e
P. ﬁ%@h{?o??ée% 1 3(33%%9 éf IQZZQG%% 3u)r\/’t%?:E)'ﬁlrasrt am neimy|
59(@gaano44sumywmrse thal., ¥ Pleremcol ExphiTher.&083t @06(3): 58—

1%&%@1&8@&%‘%@5@@%@% ef\%ﬁﬂ%@&%ﬂﬁl&?ﬁ?ﬁ%ﬁ JeGRppr subtype,
th?qgo%gg:%}ﬂt& THG rdbe WPE&% Be39d Bmi rﬁ?SﬁB Oéevéﬁltrﬁﬁﬁmléﬂﬂirah@

ecetor primarily located in

Gqfr@tein-cbhpleMecepieth apmremmeéelgd@"/ahog}cé@gyeto the kistamine

o R AT, <SSy B s e
b ir@l,cth% I-Nl’%céﬁ't%%”@iﬂir@&é’ed 86 greatsr Iéﬁ@hWﬂeQﬁMﬁhﬁaﬁnd mast
sti'mul at on cl

udi ng rauma chem cal
celts, amiatg ather caﬂaaslrepg)rt @ylMQréglairﬂl dyea above)-gn

Bg,d%Ev;aratg gééa t%ﬁﬁ%ﬁgﬁ%ﬁg‘éﬁﬂ&ﬁﬁ%ﬁ{ﬂﬁ%l B¥mulation
(lﬁaﬂgﬁg%ém&t icABmicHl sﬂnﬁmmmfectrbmfarﬁhaseslon yrey foreign

con ions, such as allergies, asthma, chronic
bodyst Wbeumwmemaewortﬁes@&é@rqmd by pAlY. RGEeseRi s,
t oi ne dis S 1
GReRAN ot Sﬁu@wéf‘ﬁ@rrgd@ﬁé Hhclin; 3 BgEHhalch of inese.
r@x‘&ﬁﬂiﬁﬁ)ns' shitiavalleries, laﬁmmalcmmmfobsﬂmb@@pelmonary
r

ui tment can provi ni ficant therapeuti
direpge (CQHD)aﬁH”eﬁr@wemS%ﬁ'%satﬁP'm'HPP%ﬂ'Peﬁﬁ%ﬁ il o

rq%urﬁgtgyuqsgrtﬁ{w Qﬁéjh{ﬂu%n%ré ér‘é@?enz@ﬂt ﬂﬁe@@ﬂe'dr’ﬁrb%ged

| ammat i on
irflaneAbton.nfrhitsition bﬁmukaﬁytel\festmmnt ode- pyoxide! signifeant

S il PO i
8?131@“?? rﬂﬂﬂ}é %?%é"ﬂ@filrz\ﬁ@@ td, 'é‘!u@e infleashbion, dNengide

mminol ogi ca | ergens or
lrﬁmdnadonSénchdM'onlmnﬂammtmrngl cal (e.g., chemcal)

St i gb{/ﬁﬁﬁjlcgt{d%?gl'l%%u he gtéql)(?;/)g é%’);lgpﬁgg #hgﬁﬁ%g}ﬁaﬁ response
ti‘\}\ﬁ ﬁ?b‘éﬁmt@l@ éihér@bwr&eﬂ ya hl%fcérﬂmé&h@d)alated pdreatand flare

In turn cause the recruitnent ot her effector
reattion. t Aatidé varietyrof somundegieak(s-a- h@'ﬁ@?ﬂ%ﬁﬁﬁf‘tﬁ? |es) and

RS a0RS bR Gt R gusenl teassnt i
recruitment, and de-granulation of mast cells. Mast cell activation initiates
allergic (H,) inflammatory responses, which in turn cause the recruitment of
other effector cells that further contribute to the inflammatory response. The
histamine H2 receptors modulate gastric acid secretion, and the histamine H3
receptors affect neurotransmitter release in the central nervous system.
Examples of textbooks on the subject of inflammation include J.l. Gallin
and R. Snyderman, Inflammation: Basic Principles and Clinical Correlates, 3"
Edition, (Lippincott Williams & Wilkins, Philadelphia, 1999); V. Stvrtinova, J.
Jakubovsky and I. Hulin, “Inflammation and Fever”, Pathophysiology Principles
of Diseases (Textbook for Medical Students, Academic Press, 1995); Cecil et
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receptors affect neurotransmtter release in the

central nervous system Exanples of textbooks on the
weubjmerosof i nflammation include J.1. Gllin BOTAS2008027990

Snyder man, Inflanmmati on: Basic Principles and Cinical

aloct éﬁh@}ﬁgg.ﬁféﬁgggﬁ fg‘“ E?g@gﬂwg.'%imeﬁ]g\bg@ﬁm%); and
Stdmavs kedioati Dictionlahy.n, "1 nfl anmation and Fever",

Pat hoph siology Principles of Diseases (Textbook for
Medi cal Students, Academi c Press, 1995); Cecil et 2 WO

2004/,0 A Text book O

Medi ésﬁégﬁ‘%@{)&%ﬁ?ggﬁﬁ‘?wgw’é‘aﬂﬁﬁs Conpany, 1988);
and Steadmans Medical Dictionary. A summary of the
present invention follows. 5 3 WD 2004/022061

PCT/ US2003/ 027990 Sunmary of the Invention The

i nvention features a conmpound of forrmula (1) wherein:
RA RS XL z2 |~ REX2X3R3 R ~X4 (1R n 5
Wherein R1 is Ra, RaRb-, Ra-ORb-, or (Rc)(Rd)N Rb-,
where Ra is H cyano, -(CGONR ) (Rd), -C(=NH) (NH2),
C 1-10 alkyl, C 3.8 alkenyl, C 3-8 cycloalkyl, C 2-5
heterocyclic radical, or phenyl; where Rbis C 1-8

al kyl ene, C 2-8 al kenyl ene, C 3-8 cycl oal kyl ene,

bi valent C 3.8 heterocyclic radical, or phenylene; 10
and Rc and Rd are each independently H, C 1-8 al kyl, C
2-8 alkenyl, C 3.8 cycloal kyl, or phenyl;
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R2'" is H nmethyl, ethyl, NRpRg, -(CO NRpRg, -(CO ORS ,

- CH2NRpRg, or CH2ORr; where Rp, Rg, and Rr are
wondaperndent | y sel ected fromC 1-6 al kyl, C 3. BCT/US2003/027990

cycl oal kyl, phenyl; (C 3.6 cycloal kyl)(C 1-2

al kyl ene), benzyl @un%aﬂebmﬁke In@&ntih 15 and Rg taken

together with the nitrogen to which they are attached

forma 4-7 nmenbered heterocyclic ring with 0 or

add i opal atons _sel ected. fr d N R3,
e Brveplion Saliies Reapotnd hyqaie 1 WeP e ™

CH2NRSRt or CHROR, ,; where RS, R, and R' are

independently seI gcted fromC 1-6 al kyI C3.6 20

cycl oal kyl (C 3. 6 cycl oal kyI ) (C 1-2

al kyl ene) ) ; Z RS and, Rt taken

t oget her vvlth e nit ogen {o whych the 2are at t ached,

forma 4-7 ne ith O or 1
addi ti onal S, and N R5.
i s met hyl sl , or
H 4 WO 2(%4/ 1 PCT/ US2003/ 027P90 RT |s nmet hyl ,

ethyl, or H X4 id NRl or SRa
Br, CHO, Rf, RIRgR’ Rf-O Rg-,

Rf is H, 5C16a|ky| C26a|
cycl oal kyl, C 2-5 heteroc clic radicall,
where Rg is C 1-6 al kyl , C 2-6 \B'kenyl ene, C 3-6

cycl oal kyl ene, bivalent C 3-6 heterdcyclic radical,
or phenylene; and Rh and R, are each independently H,
C 1-6 alkyl, C 2-6 alkenyl, C 3-6 cycloalkyl, or

phenWheréih R lé\Rg RbeQRge R§, br (Ro)RINR@| where R16s K3

is N is = of R4
oy oo 50 o) N Bt € S omdliyl & 6+ Alkepyh C oo
C)g{ﬂ)%lﬁyl gygag] ﬁete&éy&ﬁ%%dfgﬂyor Pl’ie@l J\Tvﬁe@ RY Lsy% rl?% diRylhe, C 2.8

alkeaniene, OOCHydRbalkylene, bivalent C 3.8 heterocycllc radical, or phenylene;
and R. and Ry are each independently H, C 1.5 alkyl, C 2.5 alkenyl, C 3.8

or phenyl;

cycloalkyl, or phenyl;

Ry is H, methyl, ethyl, NRyRg, -(CO)NRyRg, ~(CO)OR, , -CHaNRpRg, or
CH.OR;; where Ry, Rq, and R; are independently selected from C 1.6 alkyl, C 3.6
cycloalkyl, phenyl; (C 3. cycloalkyl)(C 1.2 alkylene), benzyl or phenethyl; or Ry
and R, taken together with the nitrogen to which they are attached, form a 4-7
membered heterocyclic ring with 0 or 1 additional heteroatoms selected from
O, S,and N;

Ry is H, methyl, ethyl, NRsRy, (CO)NRsR;, -(CO)ORy , -CH2NRSR, or
CH.OR,: where Rs, Ry, and Ry are independently selected from C 1. alkyl, C 26
cycloalkyl, phenyl; (C 3.5 cycloalkyl)(C 1.2 alkylene), benzyl or phenethyl; or Rs
and R taken together with the nitrogen to which they are attached, form a 4-7
membered heterocyclic ring with 0 or 1 additional heteroatoms selected from
0, S,and N;

Rs is methyl, ethyl, or H;

Re is methyl, ethyl, or H;
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15 C 1-4 al koxy, or C1-4 alkyl; R7is H F, d, Br,

I, (CGCORMm OH nitro, NR Rm cyano, phenyl, -OCH2- Ph
wQ2004dh2:l6koxy, or C 1-4 al kyl; wherein each of PRLUSERI03/027990

R1, and Rmis independently selected fromH, Cl-6

aI kYR7 |§¥r§’étﬁgbletrﬁll‘€t§“r)1-li benzyl, phenethyl, and Cl-6
y: 20 each of the above hydrocarbyl (i ncluding

aI kyXA lsaNEh)qu phenyl, benzyl, cycloal kyl, and so on)
or hegt & clic groups being mdependently and
opti %substltut ed with between 1 and 3

SubSR'awﬁntﬁ l§|e|(ﬁ47®eﬂf, erragn P;f 4} R,-, @t KRA)(Rowa where Rris H,

hydr oxy, am no, and Xy, wherein

Cors @kyRereatkeny, € s &W@'O@BWth}}/ 25 @@Fﬂecy@m@d'qa& or p%enyl

BB o 5 Cot GISeRE: Ferd RIETay: o CROBRYErE. vl C o

h@ﬁaroé‘%ﬁcﬁ@dlc&l Qirfpﬁfenyl@ﬂe &hd RyemdRi are(leadnddppmdemw H,C
wher e is O, =1, and each of R4, R5, R6, R7, R2
1R3ikyl, @56 allsmwl @ ssicyclpalkylopr RheNWast 7, 8. or 9 of

thes%é%%%éaggo%sl_'%@ {%1 Htkppn (a) 30 where X2 is

not™ me pyridyl, phenyl, or
benzWs.is®: (ii) is select ed fromthe discl osed
possibilities, but not C1-2 alkyl and not a six-
nmenbd 8FQROJFSBr si x- nenber ed ni t r ogen- cont ai ni ng

het |
p?osr %@hydf R4°éncf’§e ”é’lnggpéné’entﬂi MYF eC?)BSr§ ﬁg@?ﬁgtﬂz?ﬁg‘)

a\‘ﬁhép@fd@@ﬁla%ﬁ%@zlamggo | east two (or three)

B, oot e Al i e

é%é“g,?g ,\/\b4e3| is 0, X2is NH n=1, Rlis mathyl
e

'7R2 R3', R5V, and R6. is H (or
at I é%\;srs H F8CI 8r, lofC30)R#, @Hesitroy NRIRmi %@n%r@%\w -OCHz-

A EAAPVAC AV 178 "Rl ko, or Liv) not
met hQRib{er‘éin By eh BKR;, R R apiR Friciedepenténthaseeptedidtam H, C1.c
salt, ester, or am de thereof. ordj to one
allgelaydrexy  phenyhwkanzyb Rhepeidyl, W@r§1 Q)ﬁ’kpg\éet ures
COMPoUNGS,thetdiov HydPstdreyl ((icildidg elk), alkoxy, phenyl, benzyi,
cycloalkyl, and so on) or heterocyclic groups being independently and
optionally substituted with between 1 and 3 substituents selected from C 1.3
alkyl, halo, hydroxy, amino, and C 1.3 alkoxy;

wherein nis 0, 1, or 2; where n is 2, the moiety —(CHRg)n =2- is <(CHRs-
CHR7)- where CHRz is between CHRg and CHR7;

provided at least one of Ry, Rz, Ra, R4, Rs, Rs, and Ry is other than H
when Z is O;

and provided, where Z is O, n =1, and each of Rq, Rs, Re, Ry, Rz, Rz,
Rg, and Rg is H, (or at least 7, 8, or 9 of these 10 limitations apply) then (a)
where Xz is NH, then R is (i) not methyl, pyridyl, phenyl, or benzyl, or (ii) is
selected from the disclosed possibilities, but not C 12 alkyl and not a six-
membered aryl or six-membered nitrogen-containing heteroaryl, or phenyl(C 12
alkylene) (alternatively, provided, where Z is O, n =1, and Xz is NH, then at
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R& R5 X1 Z X2 X3--- RR6 2 R7T N 10 Rl (IDb)

Wierein RL is Ra, RaRb-, Ra-O Rb-, or (Rc)(Rd)N Rb-,
wohen@mRa1is H C 1-10 al kyl, C 3-8 al kenyl, €CBAB2003/027990

cycloal kyl, C 2-5 heterocyclic radical, or phenyl;

B e 5 o AR ey et ran v

(b) defe X, 90, mﬁaml. waot methyRc and Rd are each
|ndepenéently

| .k
cyclAnd RiENIdash WheERyi 5 Gt 8 NiE RIS AV path df Ry, Re,

Rhg{gﬁa, g(s,@na‘z’%e EHG@FE&@% £9,8.9! Jrofgf )it nram.drfs

a;%li)(}tﬁgn qus () ok erf,tbek;chH) noMmetborey, d)rsethloxsc (![L) @ot C 14
-6 al ken -6 cycl oal kyl, C 2-5
alh@&éﬁcﬁ&'ﬁﬂ%”ﬁ&'&ﬁ”@ér hwo’ﬂhenyl where Rg is C 1-6

al ky+ ?haﬁ‘gggﬁgﬂ'}ah %%b@ ble%a?t @sféfcbpér‘dfd’é tHegeof.

bi va ete ocyc Ic radical, or phenylene; and
Rh aAdccRdnrsgm maspemmmmwenyon,%eanqntlpne‘eam{% C

2-6 al ken 6 cycloal kvl , or phenyl; 6 WO
C%GQWU@Z@%’@ ‘M@QC%’@PH X2 is NRe or O,
provided that X2 is fyke when X1 is N, Reis Hor C1-6
alkyl; X3 s N Zis|=0 or =S; 5 each of R4 and R6 is

|ndependentleéH I, COOH, OH, nitro,
am no, cyano'‘s Xr C 1-4 a kyl;

A\

X R
: /
\

(Ib)

Wherein R4 is Ra, RaRy-, Ra-O-Ry-, or (Rc)(Rd)N-Rb-, where R; is H, C 1.10 alkyl,
C 35 alkenyl, C 3.5 cycloalkyl, C 25 heterocyclic radical, or phenyl; where Ry is
C 1. alkylene, C 3.5 alkenylene, C 33 cycloalkylene, bivalent C 3.5 heterocyclic
radical, or phenylene; and R; and Rg are each independently H, C 1.5 alkyl,
C 3. alkenyl, C 3. cycloalkyl, or phenyl;

R, is ortho (like Rz in formula (1)) or meta (like Rz in formula (), and is
methyl or H;

X1 is CRs;

Rsis F, Cl, Br, R;, RiRg-, R-O-Rg-, or (Rn)(Ri)N-Rg-, where Ryis H,
C 15 alkyl, C 2.6 alkenyl, C g6 cycloalkyl, C 2.5 heterocyclic radical, or phenyl;
where Ry is C 15 alkylene, C .5 alkenylene, C 3.6 cycloalkylene, bivalent
C 1.5 heterocyclic radical, or phenylene; and Ry, and R; are each independently
H, C 1. alkyl, C 26 alkenyl, C 3.6 cycloalkyl, or phenyl;
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RS isH F d, Br, I, (CCORR OH nitro, NRIRK,
cyano, -OCH2-Ph, C 1-4 alkoxy, or C 1-4 alkyl; 10 R7

wOo0H/028061Cl, Br, |, (CCORmMm OH nitro, NR, RMTPCTHAZD3/027990

C 1-4 al koxy, or C 1-4 alkyl; wherein each of RR Rk,

Al ky 26 e o1 £ SRR BB X SRS WA LN R P ar G e

ang,wlrocar byl or heterocyclic groups being 15
i nde endently and optionally substituted with between
1 anXa3s Nibstituents selected fromC 1-3 al kyl, halo,

hydr exy,_~m na, and C 1-3 al koxy; provided at | east
one %¥F?Pag}R§§’R3 R4, R5, R6, and R7 is other than H
when gdch ®f RQ;aner Raisihdepesdentiydd) F yClaBedp COH, &4l tnitro,
ester, or amde thereof. 20 The invention also
anaipbue¥NOet hods of making and using such conpounds

in ti conposi tion, packaged drugs, and in
G s IR

meft “or 'prevention of H4- nedi ated di seases
and QRyigdiH,iFQiG!, Bpdr (C=0)Ry O, nitrm NRjRkeeysing, FOGHe-Ph,
desirable t ant"gg-oni ze the H4 receptor. For exanple,
Qhrea“@%}b’r@ 1RO the H4 receptor in imune cells,

i ncl ysli; k JTNRRGEEVano, C lkoxy, or C
est at)'%i 'ggﬁéf:@ gquéﬂ i%?’gﬂt’ ﬁ?rar' geth?oryt hoer ag)"éﬁt ioc):(y o
ssdlieylvention in a range of inmunol ogi cal and

i nfl ammat or i sorderso(su as. - ' LA, f
ot SRR S8y RSl e Py uenEg o . Cre
Ak, %8@,%4@1@@[;(0@?5“& for the treatnent or

prevention, of various mamal i an di sease st ai%ls%

Exanstash dfiiee ebeve ihyrregary! i netrrosy dierdfoups

B Ren B PGNP el 41 substtvens
b hon Sty ko hombon caso

i ni APYIoAR dRaRksIne R dseRel Bt ec 280 S g icer than H
I8 7085651 "Peti US2003/ 027990 1 n' addi t1on,

r ecepsics phamaactutivally hecersablel salls estsiruoamide tereof.

fﬂsgﬁfﬁé Ll%%gtécl)r? ntglggdZggt\ﬂ?esner%gﬁ%%sﬁof t F\‘lea%r{ga Ming ! D&ng such
compounds in pharmaceutical composition, packaged drugs, and in the
treatment or prevention of He-mediated diseases and conditions, particularly
those wherein it is desirable to antagonize the Ha receptor. For example, the
expression of the H, receptor in immune cells, including some leukocytes and
mast cells, establishes it as an important target for therapeutic intervention in a
range of immunological and inflammatory disorders {such as allergic, chronic,
or acute inflammation). Specifically Hy receptor ligands are expected to be
useful for the treatment or prevention of various mammalian disease states.
Examples include: inflammatory disorders (such as those mediated by
leukocytes or mast cells), asthma, psoriasis, rheumatoid arthritis, ulcerative
colitis, Crohn’s disease, inflammatory bowel disease, multiple sclerosis, allergic
disorders, allergic rhinitis, autoimmune disease, lymphatic disorders,

atherosclerosis, and immunodeficiency disorders.
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usi ng conpounds described in formula (1) and (Ib)

wi thout the provisos such as "provided at |east one
woRoRb22d62, R3, R4, R5, R6, and R7 is other thaaTiSeen27990

Z 5 is 0" above in pharmaceutical conpositions for

treagh 30df8nRY et flocRRAdS! AP bRl s BRIjlivsI%s 8

treatnment o I seases. Such onpound
chemdtioerapyaimthe abévempétods of tneatrment; ﬂ’i@/tﬁWﬁBtlDB also includes

L{ﬁp!{;é?nr??gle& Sﬁgg{%{b@%d% &Eul%gﬂpq%gln@ﬂd}vi&%qﬁﬁ%rpw\? 8§s such as
“Biifted A Ibég’t o] $ORY . RPR;, RY, RORLBAd Rtk @ﬂhélaﬂhahq—l when Z

er nodified to provide a W de range of
ns(Msabotvaenmpharnmctmrhcfabemmpesman@lfqdmimgdésnlﬁdlatﬁd

coBefitns, ot el fo8 i linarfel B el BagEs. S5l eR o
dafﬁfo rﬁﬂls%?%&?ﬁﬂﬁmxﬁaﬁplewentl on features conpounds

rmul ae net hods of rmaking them and
nmet hddmomﬁant;synibe’mch rrmedla’@sp}fé@gagpy%ﬁompounds lnclude

har eut i cal h
B?%Q/}Q’ ol %OF 94 W@ ér"g];de% §n01‘r 13c ndit ngf% all&od(y or
-BCHFHBWNIEE cA® bbcmrtner ﬁr@ﬂtmdabeprdaﬂe rewidestanige afnd by
their usage throughout the disclosure. "Al kyl"

qubstitu@sds.st r ai ght chain and branched hydrocarbons with
t |
a eé&\ﬁr f i RSy Q&%Qgé?@?ﬁ%{/&ﬂ&ﬁﬁ]l%é QEB&@nt in the

group groups 1

foliewingydtaildalidiadcriptionpentarhples; bmﬂ fhe anpem:ldtyblplmsyl
pentyl, isopentyl, sec-pentyl, hexyl, heptyl, octyl
and so on. Al kyl does not i ncl ude cycl oal kyl .

"Al kenyl " includes st r[%tg d PRabsptigd branched
hydr ocar bon radi cal s as ove wth at |east one

car boFhe mvbntlomlf&dmﬁesmmdp@mﬂb) of farmulagl (§) and (Ibjenethods of

rg,apen{the&) &ﬁéh%ﬁs gg[\grpgpﬁ'ylp\}ﬁ Sﬂ%&ar%méhf(fgwa{maceuncal

éBhE posifithyd forl@wé ﬁ@bﬁﬁéfﬂmtsor MenesivH 6f Hpmetited-dlsemsds and

so on. drocarbon radi cals having a m xture of
Gm'uliliicﬂ'lsbonds and triple 8

A. Terms

The following terms are defined below, and by their usage throughout
the disclosure.

“Alkyl” includes straight chain and branched hydrocarbons with at least
one hydrogen removed to form a radical group. Alkyl groups include methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, 1-methylpropyl, pentyl, isopentyl,
sec-pentyl, hexyl, heptyl, octyl, and so on. Alkyl does not include cycloalkyl.

“Alkeny!” includes straight chain and branched hydrocarbon radicals as
above with at least one carbon-carbon double bond (spz). Alkenyls include
ethenyl (or vinyl), prop-1-enyl, prop-2-enyl (or allyl), isopropenyl (or 1-
methylvinyl), but-1-enyl, but-2-enyl, butadienyls, pentenyls, hexa-2,4-dienyl,
and so on. Hydrocarbon radicals having a mixture of double bonds and triple
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WD 2004/ 022061 PCT/ US2003/ 027990 bonds, such as
2-penten-4-ynyl, are grouped as al kynyls herein.

weaéhkb@rgtostloes not include cycl oal kenyl . ™Al kyRgir/US2003/027990
i ncl ude straight chain and branched hydrocarbon

di cal,s
bopaﬁ;ogli‘crbgﬁé Re{ﬁ?ﬁ’ 4 WE’ ? ar¢ lg@?ct gg%g(y?\?ﬁ%é‘reﬁﬁfhﬂk@nyl does
no@'iriHhYdé/k‘,?cllekéNﬂW S, and pen}{ ygyl s. Hydr gcar bon
Lgnld‘;?ky:\ulé' ﬁli;/é@, @gtﬁ@g]héqt;ﬁépg)ﬁ%w brggpéed g?@@%@ﬂ)noiﬁédi@ellg as
2 kynﬁ] %%ﬁ?bﬁ%ﬁéb@ﬁ%rbg Ié%n'clr(%by%kynyls include

b BepyaLisyb ' pbnignyies hiydedcarbosly LCAls Waving 2
et xr%ﬂc Iyﬁ lsybutghyisparvd p n‘qny r car c

| k h f th |
RO TR o
gnoﬁh%#@?ﬁﬂk éérel %{‘Iﬁﬁ‘ﬁll’ F@FE n%f)lrﬂhde cydoaIRayry |

are anal ogous to0
al kokoxye ichedetoa siraight ehammbremyma%wb@fpyp withc fgrminal

o >\FM Mﬂt@l rgd tu{é( ;s QBeCt [ ‘\(/ﬁ %%%&\e re'glf2 é%w@'@%u%%lkoxﬁh}ﬂhdes
mg%’c%ro@{@%y p g&%ﬁﬂgip&bﬁkg 5 REXY, t-Butexg k?J‘ﬂh!?tixy and so on.

pen , 15 cycloheptyl, cyc
Aaﬁmosu(yﬂn thio@jkyl oan&ésqﬂdnylaﬂwl’ﬁ@r@sawegmioeﬂ pXY, réplacmg

| d
o R 58 o B LR s BAGAEREE AN, anc 50
(phe JJXP in gag%] gﬁ%@)mr}tgﬁgdwwm dn@ysd oal kynyl
bond‘é()ycﬂ@alkyletr‘@llbiﬁ?‘&(QYCl@nf@l@gN c@ycf!;@btitwe PM@%P%Wﬁ&YP'QP‘SM
T t b t d at | t
cwﬂe Reive PP BhadB e, heceront om mot ety (S
Iﬁ%iﬁl intludes c{ylclwuté.ﬂ:jyl eafclahlhacgllanglecyclopentenyl
e At R B P
cyﬁpggeﬁ?ﬂ&P %‘nd%‘:% a‘%fﬂééﬂ"ﬁ?’r{gl Oihc%db@tﬁé‘éﬁbhdgouernngs with one

teroatom” suc 5 N-piperi dyl

olnwéaﬁ?ﬂeytboncﬁxarrpl es of het erocycl i ¢ radi cal s i ncl ude
t hi azo

pyrr oHﬂeropyﬁllgdgélp%sp}/%}ﬁffl%rc&,ma %ric? hgﬁﬁ%?tlc rings having
CaPRrRAfIRS fanH éa%féi on@WeQe?rbBtﬂm é@y& ) fdjrﬂhyelteroatom moiety

pyridazi ny I zinyl, isoin

(S(Déa@(ﬂ )GQNb‘U ﬂ@@) in tbawmg Mnlesajcptgugaﬁ_\;sp m% t?élg @J]qj@rocyclic
rgé{crggmaya]w| av éﬁ{;ez B{JBﬁé?tmggll 1.4 | eIEV bfp tlhgerrnglzelcrl]ibe through a
carbon atom, such as 3-furyl or 2-imidazolyl, or through a heteroatom, such as
N-piperidyl or 1-pyrazolyl. Examples of heterocyclic radicals include thiazoylyl,
furyl, pyranyl, isobenzofuranyl, pyrrolyl, imidazolyl, pyrazolyl, isothiazolyl,
isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, indolizinyl, isoindolyl,
indolyl, indazolyl, purinyl, quinolyl, furazanyl, pyrrolidinyl, pyrrolinyl,
imdazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperidyl, piperazinyl,
indolinyl, and morpholinyl. For example, preferred heterocycllc radicals for Ra
include morpholinyl, piperazinyl, pyrrolidinyl, pyridyl, cyclohexyllmlno

cycloheptylimino,and more preferably, piperidyl.
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30 indolinyl, and norpholinyl. For exanple, preferred
heterocyclic radicals for Ra include norpholinyl,

woizpereazienyl , pyrrolidinyl, pyridyl, cyclohexyPCmuse3/027990
cycl oheptylimno,and nore preferably, piperidyl. 9 WO

20044 0 4 "l iBdo] S%d pesteratlyicro or
chlo bﬁé‘r‘fggh é%l’gg(?, g’atﬁg%por' erably fl Eoro oryLJ
Ch¢drboro "Patient" or "subject" includes mammal s such

?ZbEnglgat-nacggs @ﬁt Wsﬁpm{pg@ﬁqcﬂor Siitgmgbgéﬂd animals
(d8§§e(5é‘t LhQes® rrbﬁﬁfg mibé SRSARNMaAT pihaied)in ABed of

nnec 1 on wt rél evant di sease or condition.
oﬂ%fwﬁai‘cﬂble\xpetlhrenpatteament er pravention in capg@IONWighthe

i ncludes a product. co i Si.h he R
reiﬁY@lnééis@r?tS@pqrrFOPaE‘Ongqu?Taé’&? aﬁ:'r% ﬁ? gﬁ@g %/\ﬁgmaas any

pr odieed f)gﬁ’éloﬁ’ |ﬁHl|uH§s g ﬁr@@ﬁéﬂ/ccﬁﬁpmﬂﬂg lth?@bbefmfléd dngredlents

conbinattons of the specified ingredients in th

inghe @lpbcélédaamonmts asnelCan eny Rroduat ﬁiéavﬁﬁp%glfefétm Qrdndirectly
t hi
froByRAREINGHaTH EUEe SHEeTIad obREGS i T bHEES Afidints

ency

As WebRcatring theatcisiagicardh dhissdiédliysurecadip the claims, two
whet her saturated, unsaturated or aromat

gemmah lBErmarkSrafe rogde.i Ehe dirstapmark §ﬁa¢$fnsd’@5%}°é(néﬁdﬂth all
ng5Eram sl Ohotedrbih o pL SEORAED, fnsqdiagt &y

afomatiathd el enhot diclle) s—:trzinghia:’rﬁnmmbrtbmabl&ed and also
radi cal s as indicated by . the co

Sirptariyouiingl NEIRIPGRS rat ey S6th AGica Toudts By PR rgicats
oﬁ{qa? q\{r?é dlglgé %ﬁé&{cﬁ}épen?‘ﬁéé vQ@nﬁ WAl 8@nt Fé‘tﬁcé]@ I3ats€m(ﬂ|cated by

stituent is an al ﬁwene or
tHy e isteat diiher claiimsal Hydrobarby! |hehde3taAkpxwm thgéthe alighiortion

o SRSl =8 bo 0 e SO R R B e
1(1 %hh&ﬁt s\ Qmplbﬁe@‘rh Bﬁ)cﬁ%cﬁﬂﬁ(ﬁcalmd?baﬂ leatomwaLhyairogen

can’ |1 nk (Rd) with the ring nitrogen
ammmremouad (bwalenb)fortrh@re mysiregen etoms semerved kmnfivalent). An

|
o B Baftrble o, ol L BARS D ERISAER myip ol
(|2 aWRich c’:zarrﬂmwnqeg)@tdy aéthttpe Irlhglrutﬂ@g@ru bidrh ofi theslreshof thed s
r structure fragnents. Usin

recdeaplee, Ancthry exanspleaf @ walght m%%‘&d%l aﬂo’ﬂ‘?‘fﬁ%“%aéa'ke"y'e“e
substd L t-ad  a4kyk oP @88 re fragments as defined herein are

understood to include substituted radicals or structure fragments. Using “alkyl”
as ah example, “alkyl” should be understood to include substituted alkyl having
one or more substitutions, such as between 1 and 5, 1 and 3, or 2 and 4
substituents. The substituents may be the same (dihydroxy, dimethyl), similar
(chlorofluoro), or different (chlorobenzyl- or aminomethyl-substituted).
Examples of substituted alkyl include haloalkyl (such as fluoromethyl,
chloromethyl, difluoromethyl, perchioromethyl, 2-bromoethyl, aAnd 3-
iodocyclopentyl), hydroxyalkyl, aminoalkyl, nitroalkyl, alkylatkyl, and so on.
Preferred substitutions for R, include methyl, methoxy, trifluoromethoxy,
difluoromethoxy, fluoromethoxy, fluoromethyl, difluoromethyl, perfluoromethyl

10



one or nore substitutions, such as between 1 and 5, 1
and 3, or 2 and 4 substituents. The substituents nmay
woeoddve2sane (di hydroxy, dinethyl), simlar PCT/US2003/027990
(chlorofluoro), or different (chlorobenzyl- or
JeXf/IRe ffludiidsthiokyit fbro,
aﬁﬁkﬂﬂﬂﬁ%ﬁ%haﬁﬂﬁéﬁ%ﬂﬁﬂQ?h %hch astfllé)lj%ronethylkyl
chlbr@ rarmembmo, atid ¢artculady mathyl pﬁu@nqnaﬁtbwepﬁp‘luoro

voRORPIAR: GBI RPER kPR e R 20 on ~

Preferred substitutions for Ra include nethyl,

nmet hoxy, trifluoronethoxy, difl uoronethoxy,

fl uor omet hoxy, fluoronethyl, difluoronethyl,

perfl uoronet hyl 10 WO 2004/ 022061 PCT/ US2003/ 027990
(trifluoronethyl), 1-fluoroethyl, 2-fluoroethyl,

et hoxy, fluoroethoxy, fluoro, chloro, and brono, and
particularly nmethyl, fluoronethyl, perfluoro,
trifluoronethoxy, difluoronethoxy, nethoxy, and
fluoro. 11 WD 2004/ 022061 PCT/ US2003/027990 B
Compounds The invention features conpounds of fornula
(1) and (Ib). Preferred conpounds include those
wherein: (a) X1 is CR3; (b) X3is N (c) X2 is N (d)
RL 5is H nethyl, or ethyl; (e) X2 is Nand X1 is
CR3; (f) X2 is 0 and X1 is CR3; (g) X2 is Nand Z is
0; (h) Rt is Hor d; (i) RLis nethyl or ethyl; (j)
R3, or R2" is, or both are, H (k) R3is Hor d; (I)
each of R5 and R7 is independently selected fromH,

F, d, and Br; (m R3is d; (n) at least one of R5
and R7 is F, d, Br, or nmethyl; (o) R5, or R7, or
both is (are independently selected from H F, O, or
Br; (p) R3. 10 or R2. is nethyl where RLis H R3 or
R2' is otherwise H or (q) at least one of R5 and R7
is not H or (r) conbinations thereof. Additiona
exanpl es of preferred conmpounds or conbi nations of the
above include those wherein: (s) X3is N, R3is Hor
d; RisF, d, Br, or methyl; and R7 is H F, d, or
15 Br; (t) RBis Hor d; RBis F, d, Br, or nethyl;
and R7 is H F, d, Br, or

11
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methyl; (u) R2 is nethyl where RLis H R2 is
othermise H X1 is CR3; R3is H F, or d; X2 is NRe
wonro@02Re1is Hor C 1-3 alkyl; Zis =0 or =S; eathsef03/027990
R4 and R6 is 20 independently H OH, C 1-4 alkyl, C
1-4 al koxy, cyano, or anmino;, R5is H F, O, Br,
(CCORR, OH, am no, cyano, C 1-4 al koxy, or C 1-4
Bal kyCDnﬁbY)uinslsH F, d-, Br, (CORm C 1-4 alkyl, C

R 83" \qutloﬁa’feg@r&ggnqﬁgﬁpgaBFfo&n?u@RﬁgfﬁBig) Prkforred
cgjquuadﬁg]dufdé'wse%e@uﬁ ’géswg usZ:Rgi (nggis NS(C)QQ«QB NJf(d) Ry

isokl, ety or athyl; (&) XzsISI-H;I and Xalis Cﬁs, (fyXads @anéN«yss CR; (g) Xa

R OSBRSS oottt R . r o
af6 'H‘gR? §1§’H)or2@lf U?@Qéﬁ* Iof RE aAdIRYds %d@idndenﬂz selected from H,

perazin-1 anone;

F(ﬂAmchBF ‘(n‘r)ﬁdqlplcm(n-);at.lﬁaﬁtogepf&(an ﬂﬁyF Cl, Br, or methyl;

h
B} Rrabro2grgths (B AGPPEissS sPIBafea FroRfHILF ol gr Brtp) R
of RAT MGty WReRR ListHi R @r 12 iglothdrivisee Hywr {q) at least one of Rs
pi per azin-1-yl)-nmet hanone,

a@gﬁalamo@klzmét)@mqﬂammhhegeqﬁ) ( 4- met hyl -

Py P oDy pXeblEs, orI8Rrad dorhbHdt 8r BB atibns of the
abovBinwdetHusd wierein:H- i ndol - 2- yI) (4-methyl - 12 WO

2004/ 022061 PCT/ US200Q 279 .
-yl ) {$eknigNbnRs IS(Pg_oB,Cjﬂg Iﬁﬂ )%rir%e{hy}; and Ry is H, F, Cl, or

i ndol -2-yl)-(4-nmethyl - piperazin-1-yl)-nmethanone;
8- Br onp- 7- hydroxy-1 H-i ndol - 2-yl ) - (4-net hyl -

pi per®Ryis H gt LI,y ibdn &leBr, (mmtbmamdrﬁmlsdin,lCl Br, or
H-j ndol - 2-yl ) - (4- net hyl - pi perazi n-1-yl ) - net hanone;
't'%hgl’omo 7-methyl -1 Hindol -2-yl)-(4-nethyl 5

pi pegaTRgxslmétayl WRicha NS H; &ds 6ﬂme7xm OR;- ,Rs is H, F,
met hyl - pi per azi n- - met hanon
omc(éh Xb @rﬁiRe ex&)rpﬂees Hor Corglkividé is na %‘és gach of R and Ry is

{75%9%]%&85&3‘“ ) §L “régﬂaﬁ’dﬁ‘ Ikcz>%' gyano, or aming; Rs is H, F, Cl,

Bi'éwﬂ%bl?ﬁoﬂ )ar?inbeéﬁinmfiaybH(OWftdr&DQJaelkyl R7is H, F, Cl, Br,
uor o-

(B5Ret CoraylkY, € nedlkoKY.5iYBBP a9t MYy BNGnet hanone: 10

(5, 6- 0 Rl Cl; X» is NRgor O;
g 9”? lé‘?\rd;’Rf js meth IlorH XérlSaZC 3 lsl‘. H, F, ForCl Xl is NR.or
RéistH br O u@alkyl Zis —O or —S each of R4 and Re is H; Rsis H, F, Cl, Br,

r|r_1|_e{hr;/(ljI Oelthyl gr ?)roﬂayl andIH sq-l pF_er&z br or -arﬁv(sﬁhanone.

Examples of compounds include: (4-Methyl-piperazin-1—yl)-(5-
trifluoromethyl-1H-indol-2-yl)}-methanone; (7-Amino-5-methyl-1H-indol-2-yl)-(4-
methyl-piperazin-1-yl)-methanone; (5-Amino-7-methyl-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (7-Amino-5-bromo-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (5-Amino-7-bromo-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (5-Fluoro-7-methyl-1H-indol-2-y1)-(4-methyl-
piperazin-1-yl)-methanone; (7-Fluoro-5-methyl-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (6-Bromo-5-hydroxy-1H-indol-2-yl)-(4-methyl-

12
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Furt her exanpl es of conpounds include: 1-(5-Chloro-1

H i ndol e- 2- carbonyl) - 4- net hyl - pi per azi ne-2-carboxylic
weachd/mmshyl ester; 4-(5-Chloro-1 H PCT/US2003/027990

i ndol e- 2- car bonyl ) - 1- net hyl - pi per azi ne- 2-car boxylic

p??a"é'ré’zn‘?ﬁﬂt %he@ﬁérﬁine Moﬁﬁ@hydrdxyHH -indol-2-yl)-(4-methyl-

pm@rﬂlg-:ﬁyjkm%%&gr?%ecﬁﬁéfggbhy hy<|[j)||'o|?<(§/lr i Llnrzi%l %—yl?(f Oxexthyl-
pﬁga:r%glgﬁl] %li me"ﬁﬁﬂf ffléﬁrrgﬁ'&)hy Ihy Bt BGLAHintR1-2- PR A erdthyic

plrkelr@ﬂﬁh |%m‘eahémné . 6-Bromioay methplet la-dnda-22y ) 44-oathyt-c
aci d | am de; 1-(5-Chloro-1

plﬂeraziaﬂeyl)fmﬁh@mﬂﬂ )ana! (@eBroyma-gripethybi Handol- %é’pb‘é%{/'ﬂré’l'
P?P%(gz'@fgyw 51 e- 2- car bonyl ) -1-nmet hyl 20

IOI peMZiitkbﬁaEemhbm)dflconmnmddlm@luml & eRichloro-1H-indol-2-
1-(5-Chloro-1 H i ndol

yb)-pipemgin- bwlomeﬂrﬁmez?%i @@5&9@ {Hlador ZvhRiRsRzIn Iy
néé?hém)ﬁé Wu@@'ﬂ-ﬁmﬁb?& Ia/l )-(3-methyl Iplperazm -1- %II) -methanone;

4-ret hy erazin- [)1 hanane;
(5% ImﬂhormflEH mdol 2-y1)-(4- methyl plperazm -1-yl)-methanone; (4,6-Difluoro-

H-| ndo:’%drii)o%e’)“ E@l Eﬁ?tegg% I?%etﬁarqgﬁgyl pi perazin-1-yl
H | NGQkringr Ekémél%s’@‘tmm&y ihchdae1h(s-Chlareriaindole-2-

25 yl)- et hano | or o-

carbat) 4-Bhy' eraciiorB-cortreolig pals methyl agter; 4-(5-Chioro-1H-

uﬁ@ﬁ%{?ﬁ% | gopyq (rﬂgﬁyﬁ] ﬁ&%?%zmé% - EoBkflictacid methyl ester;

n’?b}ﬂcfl‘ﬂlwpﬁﬁbfélt dyrl@@iyﬁiﬂmnéthyybl})eraiir’fmﬁmboxyhc acid amide;
Chl oro-1 H i ndol

1d(5°f@hlwo-éﬂri insoia-Bygaraond ﬁynetbvbalpsmm 2yiarbaxligaihamide;

Ah(f ﬁg:g:ffg 19;’%%0 ezé Ocarb?rr% :'!1 an%thePlﬁy[azme -2- ca;bogylligee}cgc; |
thlyhdgmdeSg(%?m@mnld -indoleptabooil)d-miethyl gipemperirds

i ncl ude or o

arEbmpIc ACLmEIATICR: - (et RlorriE-eBle:2 araony) 1-methy-

[féér’é‘zme -2 f)éh*)oxg/ﬁc HBid i hrdhREREd; A= (5LEHIoroTe4-hrfote;carbonyl)-

Hmmﬂwlglﬁemtheemammhc 9f‘§dlmtwlam$d% (a3 Marmohld-indal2-yl)-

2004/ 0 61 P US2003/.027 hyl -1
W?"W%WFQG V&‘meg.‘ir*%'t ‘H?Pr%"bi )i)?ﬁ?tq% ; m)a/\t hanone;
(?55CI?I0R‘> f’IHUﬁHSr ﬂ-yU:(ﬁ; methoxymethyl-4 -methyl- plperazm -1-yl)-

- pi perazin-1-yl)- ?1
m@tfﬁﬂmeo(&Cqurndkhl 1@0}~|2)le -(R- methoxymethyl 4 et yl-piperazin-1-

t er t L -

e SR s e Sy stariony
;ﬁBgra(z%-ﬁ-ﬂ}mbtr@m (5-Oitsro- mymdo|<24y|pre4 nyethgl-2-
pl perazi n-1- met hanone. e prefg (Fd CATR éjr](&s II)TS
mﬁtlwlgnwmetgmmggraqrsjmlq-@pgqapone (5-Chloro-TH-Indol-2-y!

Slalf g hisfiothbmifa TREMYL-pRIcRLARAL)-MethndfRé; harpne:
(5 -Chloro-1H-indol-2-yl)-(2-dimethylaminomethyi-4-methyl-piperazin-1-yl)-
methanone.

Examples of preferred compounds include: (5-Chloro-1H-indol-2-yl)-(4-

methyl-piperazin-1-yl)-methanone; (5-Fluoro-1 H-indol-2-y1)-(4-methyl-piperazin-
1-yl)-methanone; (5-Bromo-1 H-indol-2-y1)-(4-methyl-piperazin-1-yl)-methanone;

13
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i ndol - 2-yl ) - (4- met hyl - pi perazi n- 1-yl ) - met hanone;
(5-Methyl -1 Hindol -2-yl)-(4-

warbdayk2gei per azi n- 1-yl ) - met hanone; (5, 7- D f| uoPOT/AIS2003/027990

Hindol -2-yl)-(4-nmethyl - piperazin-1-yl)-nethanone;
(ﬁé\p%ﬂg&g—Egl;'-iﬁ?&%ﬂﬁ-ﬁ%ﬁétﬁ&/?—ﬁi&éfe{%ﬂ Wiy-RieBrAHE (3, 7¥DiRudR-1H-
i|+(|ﬂ7dflrzi It)-éa-l-m%ﬂwyléﬁipmtzhyh-yb)i-mettmiamei (7Z-phjoroetHrindole-yl)-(4-
mﬁthwbelpﬁzaynﬂ -yumethananss (Hér Rishiore-PsindplididAanethyly

| - -
g(léeréélqul ‘éﬂ rﬂgafh(anane ?]nﬁl (%|5 [%lfzglgro-m lndol %gl )-(4 methyl
52_6 r(héhhllff- gKampthasoné. Mcgbquefatra:bcqcmpoui@ds lmdhlﬁm'oup include

(5-Ghnlprq- Aﬂwl@fiﬁt?# ﬁﬁﬂ@%%yhptpemmﬂexlha}%woqel (5-Bromo-1H-
%@él?jgho@ bty SipERIANM -y1)- kiR dive; 15-MethyD tHBR OGO MIg-(4-
mbihyuplpezagah91-y|)¢mmmwnqa.(wrlalﬂuprmwpdﬁbzwr(énr@ethyl-
SRR HAEAR: (6-Hlubrd AHIRLBY 2:yh)- AskfH R ptoetbiin Py

Handnkt 7Q\4n|H€J1PthBI lel)a(mme o) pdraznhamwn@menone (7-
g (o gl

€ nost referred COI‘I‘I)OUH I'S

ﬁﬁthyﬁd H-indpl-2-y)44rraethy plm@nazylhnletyaqoq@mg— Digfloro-
e b ed accordi t
T YT e G i S0 e BRI ieo005/ 027990
C. Symifiesi sxahfisteslobpletsred compounds imalydéd g6r@llerdst H-indol-
conbinatorial or traditional Q
wt)ﬁédgetml;pwamméwlbm%b@nqnes&ﬂ@ﬂaéo :ZE grﬂiethyl -piperazin-
n

FIF B R PR g FeingRl- 2 BRIt 8RR (9 ) methanone;
(BBrom&deRzZofteaN2-y1)i(4-irettii-piReraeimet -y1)-methanone; and (1H-
Indol-2-yl)-(4-methyl-piperazin-1-yl)-methanethione.

The most preferred compound is (5-Chloro-1H-indol-2-y|)-(4-methy|-
piperazin-1-yl)-methanone.

The disclosed compounds can be prepared according to the next

section.
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Conpounds of formula Il may be prepared fromthe

conpounds of 10 fornula Il using conventional nethods
woho@rmezbe1 bond formati on. For exanple the car BOxXgiS2003/027990
group of compound Il may be activated as an active

@st ergy@nkgis chloride, anhydride, nixed anhydride,
car bonYc m xed anhydride or the like and treated with

?n arf}'lm@ dllf@iﬂ%drﬁqn@)cwrmisgnam bgirnade by sephinatosal or traditional
| X
LAt i ST AT 3o, £ e

R pldseRBBESE bvahllogotly esdvihgnzot ri azol e in the
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t hyl uroni u

N N
an —Re

t, fo anpl e

treated with an amine containing group to give a compound of formula Ill." For
example the compound of formula Il may be converted to the corresponding
active ester upon treatment with 1-hydroxybenzotriazole in the presence of a
carbodiimide for example dicyclohexylcarbodiimide or 1-ethyi-3-(3'-dimethyl-
aminopropyl)-carbodiimide hydrochloride in the presence of a base such as
triethylamine or N, N-diisopropylethylamine to give a compound of formula lil.
In a preferred embodiment the compound of formula Il is treated with
O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluroniumhexafluoro-phosphate,
(HATU) and 1-hydroxy-7-azabenzotriazole, (HOAT) and N, N-diisopropylethyl-
amine in a solvent, for exam;gle DMF, THF or the like, together with an amine
component IV to give a compound of formula lil. In an additional preferred
embodiment a compound of formula 1l may be treated with carbonyldiimidazole
(CDI) in a solvent, for example THF, DMF, dichloromethane or the like,

followed by an amine component IV to give a compound of formula lll.
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Scheme 2

Compounds of formula 11l may be prepared according to the Fischer-
Indole synthesis, which involves the condensation of a phenylhydrazine with an
aldehyde or ketone to give an intermediate hydrazone. Thus a compound of
formula V may be condensed with ethylpyruvate, usually in the presence of an
acid catalyst, for example sulfuric acid to afford a hydrazone of formula VL.
Compounds of formula VI may be converted into indoles of formula VIl upon
treatment with a protic or Lewis acid, if required at elevated temperature, to
effect cyclisation. Examples of acids include; polyphosphoric acid, para-
toluenesulfonic acid, pyridine hydrochloride, zinc chloride, phosphorus
trichloride, polyphosphoric acid trimethylsilyl ester and acetic acid. Compound
VI may also be converted to compound VII under thermal conditions by heating
a compound of formula VI in a solvent, for example ethylene glycol, tetralin, or
the like at elevated temperature, for example at about 150 to 250 °C. It will be
recognized by one skilled in the art that cyclization of compounds of formula Vi

to compounds of formula VII can give rise to isomers when compounds of
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ethanol. Compounds of formula Il may be converted to compounds of formula

Il according to the procedures described previously.
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Scheme 3

Compounds of formula IX may be prepared from the compounds -of
formula VIl using conventional methods of amide bond formation as described
for the preparation of compounds of formula [l from compounds of formula Il
by condensing the appropriate carboxylic acid of formula VIl with an amine

component IV.

17



10

15

20

by condensing the appropriate carboxylic acid of
formula VIIl with an am ne conponent IV. 17 WD
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t - but oxi de. Reduction of the 10 nitro group of a
conpound of fornmula Xl Xlo the corresponding anYlline is
acconpani ed by cyclizati on, to the indole

2-carboxyl ate, a conpound "8f~grRul a, VIL. Typical
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Scheme 4

Compounds of formula Ill may also be prepared as depicted in Scheme 4.
Treatment of an optionally substituted 2-nitrotoluene (formula X) with an
oxalate, such as diethyl oxalate, in the presence of a base affords a 2-keto
ester of formula XI. Typical bases used to effect this transformation include
potassium ethoxide, sodium hydride, and lithium t-butoxide. Reduction of the
nitro group of a compound of formula Xl to the corresponding aniline is
accompanied by cyclization to the indole 2-carboxylate, a compound of formula
VII. Typical reducants for this transformation include hydrogen over palladium,
tin(l1) chloride, and sulfur. Compounds of formula VIl may be converted to
compohnds of formula 1l using standard methods for ester hydrolysis, for
example upon treatment with aqueous acid or base, if necessary at elevated
temperature. In a preferred embodiment hydrolysis may be effected upon
treating a compound of formula VII with a solution of lithium hydroxide in THF.

Conversion to the target compounds Ill is effected as described in Scheme 2.

Formulae Xl and Xl do not exist in this disclosure.
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Compounds of formula Ill may be also be prepared from compounds of
formula Il by condensing a piperazine-1-carboxylic acid tert-butyl ester of
formula XIV with a compound of formula il using conventional methods of
amide bond formation as described for the preparation of compounds of
formula 11l from compounds of formula Il. In a preferred embodiment a
compound of formula Il is treated with carbonyldiimidazole (CDI) in a solvent,
for example THF, DMF, dichloromethane or the like, followed a piperazine-1-
carboxylic acid tert-butyl ester of formula XIV to afford a compound of formula
XV. Compound XV may be converted to a compound of formula XVI upon
treatment with an acid, for example trifluoroacetic acid or hydrochloric acid in a
solvent, for example dichloromethane, THF, dioxane or the like. In a preferred
embodiment the acid is trifluoroacetic acid and the solvent dichloromethane. A
compound of formula Il may be obtained from a compound of formula XVI
upon treatment with an alkylating agent in the presence of a base. Suitable
alkylating agents include, alkylbromides, alkylchlorides, alkyliodides,
alkylmesylates, and alkyltosylates. This transformation is effected in the
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am de bond formation as described for the preparation

of conpounds of fornmula Il from conpounds of fornula
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acid is trifluoroacetic acid and the sol vent

di chl oronet hane. A 15 conpound of formula IIl nmay be
obtai ned froma conpound of formula XVI upon
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al kyl chl ori des, al kyRsQgi ¢

a orNrat i Rg effected in the /02&6932
CT/ SZO@@/ ({%@90 presence of a bggse &am
pot assi um carbmnat e, sodi um hydr oxi de, riethy I ne
and txllike, iRy a solvent, for exanpl e ¥¥Hanol , Ry
met hanol , acetone, di chtheme®et hane, DVF, THE and the
like. Preferred conditions use potassium carbonate in
acetone. The reaction nay be carried out at elevated 5
t enpeCanpoandp oéfamatd XVHt ey pﬁe:pa@bd MMCmpoREds of
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bromosuccinamide, N-iodosuccinamide in dichloromethane,
carbontetrachloride, chloroform or the like; formylation, for example by heating
a DMF solution of a compound of formula XVII with phosphorus oxychloride
(Vilsmeier-Haack conditions); aminoalkylation, for example by treating a
compound of formula XVII with a mixture of am amine and a source of
formaldehyde (Mannich conditions). One skilled in the art will recognize that
not all reactions of indoles with electrophiles will lead to substitution at C-3
alone and that additional substitution may also take place and that mixtures of
products may be obtained. It may be further recognized that the products of
the substitution reactions (3-substituted indoles) may be used for further
transformations.
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A compound of formula XXI may be obtained from a compound of
formula XIX using conventional methods for amide bond reduction. For

example using lithium aluminum hydride in THF, magnesium aluminum hydride

in THF, lithium trimethoxyaluminum hydride, sodium bis(2-methoxyethoxy)-

aluminum hydride, alane in THF and borane or borane-dimethyl sulfide

complex in THF. A preferred method is the use of lithium aluminum hydride in

a solvent, for example THF, dioxane, ether or the like at from 25 °C to the
boiling point of the selected solvent. In a more preferred embodiment the
reducing agent is lithium aluminum hydride in THF at reflux temperature.

As shown in the scheme below, compounds of formula XI may be prepared by

utilizing a Phillips-type reaction that involves the condensation of an ortho-
arylene diamine with a carboxcylic acid or the like, to generate the

benzimidazole core. Accordingly, a compound of formula XXII may be
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condensed with glycolic acid and typically with an acid catalyst, for example
hydrochloric acid, to afford compounds of formula XXIH. It will be recognized
by one skilled in the art that the condensation of compounds of formula XXII to
compounds of formula XXl can give rise to isomers when compounds of
formula XXI! contain substituents. Compounds of formula XXIil may be
oxidized with a suitable oxidizing agent to give compounds of formula X.
Oxidants may include potassium permanganate, chromium trioxide, sodium
hypochlorite, dimethy! sulfoxide with oxalyl chloride, manganese dioxide or any
combination thereof. Compounds of formula X may be converted to
compounds of formula Xl according to the procedures described previously for
compounds of formula Il by condensing the appropriate carboxylic acid of

formula X with an amine component IV.
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Scheme 10 illustrates methods of making substituted proximal and distal
regioisomers. Analogous methods may be used with rings of other than 6
5  members, such as 5- or 7- membered rings. Further modifications may be
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Cgroupafiphperatineitt, BydrtrichboRplic amdthbemd:egta;@tthhutybester
2-methyl ester can be accomplished upon treatment with, but not limited to, Hz
and Pd/C or ammonium formate and Pd/C in solvents such as ethanol or ethyl
acetatle or the like, to give piperazine-1,3-dicarboxylic acid 1-tert-butyl ester 3-
methyl ester. Conversion of piperazine-1,3-dicarboxylic acid 1-tert-butyl ester
3-methyl ester to 4-methyl-piperazine-1,3-dicarboxylic acid 1-tert-butyl ester 3-

methyl ester can be accomplished using standard conditions for reductive
amination. These include, but are not limited to, treatment with
paraformaldehyde in the presence of a reducing agent such as sodium
borohydride, sodium cyanoborohydride or sodium triacetoxyborohydride.or the
like, in a solvent such as tetrahydrofuran, methanol, ethanol, 1,2-
dichloroethane, trifluoroethanol, or the like. One skilled in the art will recognize
that addition of acid to decrease the pH of the reaction mixture to a pH of less
than about 7 may be necessary to effect reaction, wherein the acid is added as
needed and is such as acetic acid, hydrochloric acid, and the like. Preferred
reducing agents are sodium cyanoborohydride or sodium triacetoxyboro-
hydride. Removal the the BOC group can be accomplished upon treatment
with an acid, for example trifluoroacetic acid or hydrochloric acid in a solvent,
for example dichloromethane, THF, dioxane or the like to give 1-methyl-
piperazine-2-carboxylic acid methyl ester. Reduction of the methyl ester can
be accomplished using standard conditions including, but not limited to,
treatment with reducing agents such as lithium aluminum hydride or
diisobutylaluminum hydride or the like, in solvents such as THF or diethyl ether
or the like to afford (1-methyl-piperazin-2-yl)-methanol.

Alternatively, selective removal of the BOC group of piperazine-1,2,4-
tricarboxylic acid 1-benzyl ester 4-tert-butyl ester 2-methyl ester can be

24



10

15

20

25

acconpl i shed usi ng standard net hods. For exanpl e,
sel ective renoval of the CBz group of
woipEriaziene- 1, 2, 4-tri carboxylic acid 1-benzyl e6TRIS2003/027990
4-tert-butyl ester 2-nmethyl ester can be acconplished
i Lired il | 18 efEniphe trifliotdhcdtid acid or
acgg%l%bggwﬁgﬁit{ﬁé@%p Frg,zﬂe] ag\g%m%af;@&b{ﬁn sol vents such as
hyelrbetilotic acideiniy solvertefatexaople Wichloneaethang, Lk, dioxane or

thghﬁig{;g L aiperaane L AR S hia'1-bBhLyI U 2RI eter.
C@h\?ﬁ%%%l: @%e%‘zﬂiecﬂ@%éﬁbbﬁylﬁcé&d H-benyl btey 2-msttal ester to

er to 4-nethyl-piperazine-1, 3-di carboxylic
4-avethlylipiperazime+)2-dieathexylic acidt hhenad estercamelayl ester can be
acconpl i shed usjng _standard c | L e duet
aRoaRIaEEi NS Tireerd Rardtiens BTeLpaRg fnalBfl Thete
inbh Rt BEDArethdlimibal @ eeathgehwile parafohnaldebyde iethel  a
reduding agent such as sodi um borohydrlig%, ag’cfldl um
y

pegenob of ameduring agent suehas spHlR PeIRIVEF HEe. or
the, like

cyanghorenyd rjé:{enn%ﬁ%qso%%%ﬁécéﬁﬁ%ﬁ%ﬁ%&ﬁ%ﬁyQHinkUé,"JIH a solvent
stiéh b Uara)dienehn, methiahel, lettkanol Che-dikhlbreathame.t he ar t

ctbronocsh e ot B let ST Sl ei T Bigon o

asﬁg%;qgcag%e gﬁe d@g %gg'?eafe\écggg ‘?\flii%gﬁé 16 835H oPless\WhaH abbut 7

nee I'S such as acetic

ity Be nbizessarh to effectaendtiorawharhin thekacid i addad agneeded and
reduci ng agents are sodi.um cyangbor.ohydr i r '

@ suatves aeolonsd. FYAPERENS Reih PLING Ry heeBlededfdhyHgents

,ﬁtﬁﬁ { drecddimnttri kythoranyéridel, Rearoval of

a‘e@%ﬁ%‘ﬁ@@@ uo?ggag'gteidc acild otpg_%tgbr(%c.hrl oBr_/i ¢c acid ir\‘{laa

tis® OB2groupfaiid-metthipipatagnedr Skicathmeylicragd Theneyhesisr 2-
th i ke to give 1-nethyl- Riperazine:2rCcar I

e srehgan Deeeomiiad 1aih Bl RE s ittt to, Hs

a@% BELOSPhinphGHuMTbEatt #IRULC iroscidritosach as letitna or ethyl
ut not limted to, treatnment with regucin agents | oot

acetateas the fikeuim givafimethy hpigeraranen-egiboxylicacid methyl ester.
i i sobut yvl.al um ' e i

er 8 ofufe SRR o AbogMBlipficPupih stdepl canditions

ihkdiuBRighBUt REDIRHEEd, o Feptmentewhianeducing agentstsugh as lithium
sel ective renoval, of

gupérm ihydride .a_»,rAﬂisqbutﬁgﬁwg%ﬁéfﬁfqegérlthgéﬁgyin solyents such as
%%?f@'ﬁgg%étggﬁﬁfggg%g%é%%ﬁsﬁ%empﬁ%raﬁnlﬁ@l)-methanol.

acconpl i shed upon
treatment with an acid, for exanple trifluoroacetic
acid or
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hydrochloric acid in a solvent, for exanple
di chl or onet hane, THF, dioxane or the like to give

woizpEriaziene- 1, 2- di carboxylic acid 1-benzyl estecT/US2003/027990

2-methyl ester. Conversion of

pi perazine-1, 2pdi carboxylic acid 1-benzyl ester Me
2-met hyl es to 5 N
4 nﬂ%mlegn%i:T zine-1, 2-di carboxyl i.,c acid 4beﬁZyK_—>
> e can be acconpli sRe LA ~/
jodi tions for reductive am nati|
gdeN buD are not limited to, treatRe 'tg
.morﬁhldehyde in the presence of a red@&si ng agent
such as %8&¢un1borohydr|de sodi um cyanobor ohydyyi de
or sodium'triacet oxyborohyd ri de, the like, in a

sol vent 10 such as tetrahydrofuran; ®net hanol , et hanol ,
1, 2-di chl or oet hane, tr|§1u0§oe ha@ol or the Iike.

One skilled in the agt | réc eXhat addition of
acid to decrease the pH eactllon m xture to a
pH of | ess than abou g cnece@sary to effect
reaction, wherein the®acid it added @ needed and is
such as acetic acid, hydfochloric aci’d.® Prthe li ke.
Preferred reduci ng agents 15 §¥¥’sod|un¥ PR

cyanobor ohydride or sodiumtriacet oxyborohydri de.
Renoval of the CBz groupgpfeme 11

4- et hyl - pi perazi ne- 1, 2-di carboxylic acid 1-benzyl
ester 2- methyl ester can be acconplished upon
treatment with, but not limted to, H2 and Pd/C or
amoni um formate and Pd/ C in sovents such as ethano

or ethyl acetawe or the like, to give Me
4- et _hyl Mzi ne- 2- carboxyl i ¢ acid nethyl ester—N0
Redu’tlom%o<é+ e nethyl ester can be accorf |sh§d(_—>

.NdJc@mﬂOHlons i ncl udi ng, Ra HTIN—éRI\CHBr
A\ W th reducing agents such a§
R LnNhyd®|de or diisobutylal um nurggt or @ he
IlkeR i Msol vents such as THE or dlethyl :théi or the
like, to afford (4-nmethyl-piperazin-2-yl)- z&g%l 25
25 WO 2004f¥%2061 PCT/ US2003/ 027990 Me Me N N *RMka

REBCNRRARIOH R I NCERZM S N O Ne

" N
4 Ry
AN
- Re NN oHyy
Rg N O

Ry H Y = OR; or

SXIX Y = NRyR,
Scheme 12

Compounds of formulas XXIV and XXVII may be prepared from compounds of
formula Il using conventional methods of amide bond formation, as described
for the preparation of compounds of formula lll from compounds of formula I,
by condensing the appropriate carboxylic acid of formula 1l with an amine

component such as those described in Scheme 10. Schemes 11 and 12
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RS NO RS RT HR7 XXIV XXV M NR R3 ~Y R5 J\
NN-/ / O R NOH R7Y =O0R or XXVI Y = NRPRq
waehame2061 M M 4 R3 R4 R3 N LN) N Rs NCH2COHPR&S/US2003/027990
CH2Br Rs NO RNORG H R7T HR7 XXVI1 XXVIII M N

ifhsiratd Romvhiritity mefody for préliding TEEabstittted M GBuch as the

substituted piperazines shown in compounds XXVI and XXIX. For Scheme 11,
hydrolysis of the ester can be accomplished using standard methods for ester
hydrolysis, for example upon treatment with aqueous acid or base, if necessary
at elevated temperature. Compounds of formula XXVI where Y is nitrogen can
be prepared using conventional methods of amide bond formation, as
described for the preparation of compounds of formula IlI from compounds of
formula 11, by condensing the appropriate carboxylic acid of formula XXV with a
suitable amine component. Compounds of formula XXVI where Y is oxygen
can be prepared using conventional methods of ester formation such as, but
not limited to, conversion to the acid chloride using reagents such as oxalyl
chloride, or the like, followed by treatment with an appropriate alcohol. For
Scheme 12, compounds of formula XXVIll can be prepared from compounds
of formula XXVII using conventional methods such as, but not limited to,
treatment with triphenylphosphine and carbon tetrabromide, thionyl bromide or
HBr. Compounds of formula XXVIIl may be treated with alcohols or amines to
afford compounds of formula XXIX where Y is oxygen or nitrogen respectively,
possibly in the presense of a suitable base such as, but not limited to, cesium

carbonate or triethylamine.
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XXI X Scheme 12 5 Conpounds of fornulas XXI'V and XXVI |
may be prepared from conpounds of fornmula Il using

woamagntieonal net hods of amnmi de bond formati on, PAE/US2003/027990

descri bed for the preparation of conpounds of fornula
DLl fyesgconpounds of fornula I, by condensing the
appropriate carboxylic acid of fornmula Il wth an

am ne 10 conponent such as those described in Schene

10. S . 26 ; .
ror UAsaesDdBE demtiot e isRied E6fbbunds and compgsitions
preovsefunfor theamelistationtfdyrpigms sssobiated With, the treatment of,

substituted piperazines shown jn conmpounds XXVI and
s j0e prsvention pb the follawing gopditiong anditiseases: ipfiampeatory

i usi t " .
EESRARY. e AR AR, PR A0l bt Sy ooratve
ecliti$, Qrolals disaasenmflarmaatpnpbaiveldissases dnukipiecs dérases, allergic

unds, of, formula XXV] where.Y is nitraogen can, be
RO BB IsBsi Sh ey BRIl O R isISSsh ol Enwos disease,
hyRfigTRiicHsorBérs, SRRMMARTbAeHidndd RIcBelsn TS dRkclosed
compbynds miyralso detusefdms agjuvarnts inahdooihérapyor ih tfe

or jrul XV, Wi t h sui tabl e .am.ne comonent. ..
AR ey sl e Skt S8 st R I B ceytigal, b
@mﬁ@gmdnsl G E10A SN AmiRIbACESe BF nRSTERST the diRidsed
such as, but not limted to, conversion to the acid

gampeuads, aidghareasentisalyiaccaptaie gayier arraxsiniert. or

a1 conby Beqts Br Wi ¥on AR B AlhdlyitsPRER e Bption
campkisingreanpduihd ofifarai® U ds (Ibpforfomenar moreptdietrad ng

conventional nethods suych as, but not |limted to, 15
EPRROHBAS 3Wd€ﬁcﬁlb$$h@ﬁw,p%ﬂ%§ RhAEMagRUtically @sceptable carrier; (b)

FAREOTIR oSSk (TF Aoy coffiPBReR Sy tiioing o
tompatifidiod clatmply 21 ds 3cdnd @ pimatraacedtiali eceeptabte cayigerand
()R e s Hocamini g0 satd sampelio &5 Fedrament or
pRIVRPNSA ®f 8h H}Héﬁfb)fé@@ié}é%se%ﬂ condition.

The invention also provides a method for treating an Hs-mediated
condition in a patient, said method comprising administering to the patient a
pharmaceutically effective amount of a composition comprising a compound of
formula (I) or (Ib) or other disclosed or preferred compounds. For example, the
invention features a method for treating an Hy mediated condition in a patient,
said method comprising administering to the patient a pharmaceutically
effective Hy-antagonizing amount of a composition comprising a compound of
formula (1) or (Ib) or other disclosed or preferred compounds.

The effect of an antagonist may also be produced by an inverse agonist.
Inverse agonism describes the property of a compound to actively turn off a
receptor that displays constitutive activity. Constitutive activity can be identified
in cells that have been forced to over-express the human Hy receptor.
Constitutive activity can be measured by examining CAMP levels or by
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27 WD 2004/ 022061 PCT/ US2003/ 027990 D. Uses According
to the invention, the disclosed conpounds and

woanp@az2asi ons are useful for the ameliorati onPof/US2003/027990

synptons associated with, the treatnent of, 5 and the

ﬁﬂ%‘?ﬁb@%ﬁe@"&?* @@né eéhgm&g) ERI‘W’ k/@l%saf@i‘% e 5RASHRWith a

rders eroscleros IS,
pAbR-atims)atingeagent sich astfdmskoilrs Cellstl*radbweeexp:dsstl—rlg,
oSl S gier oD el ANel foesHanc ertmept e ron-
eﬁﬁﬂ&%%&u%alocﬁﬁﬁdm%rtﬁat BELASTHY PG SHoRRAS Riill dose-

hat i'c di sorders, and i1 nmunodefi ci éncy di sorders.
tﬂapenldem:tlydswer ﬂcwsl«mmpsiundlatecthMlPslevele insfadpressing cells.

dj uvant enot her a r, in th reat nent o

ORI that Rl Bis i aSp R U e R or it a
§ﬁr‘ﬁﬁfé&é fc!AW lévl@ﬁot m'HhCék&%ssmfgtdéﬂs't ddnﬁﬁdtﬂfds(?cﬁat Béﬁa\ﬂa’ as H,
nore of the disclosed onpounds, and pharmaceutically

aotagonisls wiltbloek eitheyr Heagomsémdumé paibitionof cAMP or inverse
v iQn_ingl jmaceut i cal conposition 15
t@#&g‘f—%&%%ggﬁﬁgé% ﬁ}@é}@l‘] mula (1) or (Ib), or one

or nDFarthéeémbbaiﬂnerﬁQfmwﬁﬁeﬂﬁod‘iﬁdﬁ!d@@@ch@édld@mmﬂwds that
a pharmaceutically acceptable carrier a packaged

arwh&ﬂm pEamapmealign mambhlf%ﬁpt@bf(#ﬁé%q"ﬂ i ipRibitors of
ﬁﬂﬁmmah&g P@lqﬂ%ﬁ{mﬁiﬂ@g{e‘%o%@é W ivodr gﬁ gltl%( %Hhu'fators of the

ar naceut y acceptable carrier,

'eraprtetssml afrsmiaaiméalizn hidtamingtH ataceptarfpreizirg Inhlbltors of
osi ion for the treatnent or .20 'prevent| on of

PHPRMCIATIRUREYER SERYRION Brvivoreibin Wi Ar cmainghons of
conébaﬁé aﬂd'@)tnté%goﬁ&ﬁtgtrh@al QQ)ffl‘ yﬁeﬂfi‘ r@bIRflaxis, and

|t|on|nap I en rrsing

dtagnnsstcmmptgsmg)thermqaafaeimclaseqatmnpwum| caI ly
ef fective amount of a conposition conprising a

compound of fornula (1) or (Ib) or other disclosed or
prefeqred pegpgeds. For exanple, the 25 invention
features a nethod for t(eatin? an H4 nedi at ed

condi fThese iskilled jrathiecart will baiableris deigroinep areending to known

BT B pBroiPelst R S R et BRAEhiSE Bbcql actors such

asmpe| Me tag@mmmmtmfthe fypenafl s*;yn(dt&m\@rreqmﬁlhgqrea!h'iéﬁt and
d| scl ose &eferred corrpounds The effect of

Hie BIgSANSE Ofrﬁ esmedigatiqnsed 0(9&!1‘%@‘ an Qﬁﬁ%‘f%éw walt be
between 0.01 and 1000 mg/kg per day, preferably between 0.5 and 300 mg/kg

body weight, and daily dosages will be between 10 and 5000 mg for an adult
subject of normal weight. Capsules, tablets or other formulations (such as
liquids and film-coated tablets) may be of between 0.5 and 200 mg, such as 1,
3, 5, 10, 15, 25, 35, 50 mg, 60 mg, and 100 mg and can be administered
according to the disclosed methods.

2, Formulations

Dosage unit forms include tablets, capsules, pills, powders, granules,
aqueous and nonaqueous oral solutions and suspensions, and parenteral
solutions packaged in containers adapted for subdivision into individual doses.
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30 Inverse agoni sm describes the property of a

conpound to actively turn off a receptor that
wdize@liaysiconstitutive activity. Constitutive BCTIUS210$/027990

can be identified in cells that have been forced to

DY gEURIt RSiing Eh HYOWR dHaptes fort\vairious FRSHOUE & iadeninistration,
activity can be neasured bé‘ exam ni ng cAMP | evel s or

ingluggeortadiedogtease feromyl 3ugh Asgnibchtanaausigpiants.

AGRIAEAEPBIRERHAE S, S, hh et thayenpys
ihaAtUecLRr, @ﬂidu&idé@)@b),QNﬁécigmmai$Bltr’d43?ihen et aperitohéal,

display |ower cAWP |evels after forskolin treatnent, .
intiavesionl, losrbtdsers. meWdars sOiNteMSuBRIS or esearpy rANFeby inhalation

' idl..dose 5 dependently | ower
@gt;@%%ﬂbﬁﬁé#ﬂ#u raa?ﬂ'ed CAMP | evel s in H4-expressing

cel | sParcftenabiordrildtiont ibelbde phasmbosticatly ldéceptablesdgueous or
wi || dose-dependently  stinulate cAVP | evels i a@ )
NenagURoNs Soldians) fispersiom SUsAENSIRAS, ¢BHISIRNS, @npypterile

% | Thpire welgk@ioﬂcthe?é&fh ‘E”xaﬁﬁﬂég BRL&friehd! %&fgfgg  water,

itron o or T nverse agoni st-
ethanehpetyais)(prépfend glyeol, obyetieytene glyent)svegdetable oils, and
T g e S - BB B 8 rintained by
theNfdd &M cOBMPELA &s Ricithin &l mérﬁpopﬁualiméinﬁhmwobnate

responses in vivo or in vitro, nmodulators of the
pasticlessizexn Cafriers fansalid dosagedoems ircludie (@)didlerser extenders,

B B o) PR ) R B PGRRTE R p LG s,
{fnEabse1BHER a8DElcfRbIsS EPtEONSanTe! () dsbriants, §pUfeting agents,
prophyl axi s, and diagnosis conprising the use of a

and §) peanellebtiound. 1. Dosages Those skilled in the

art w -abl t " : ' 2 .
et nogem ARSI AP AR B BUIRERRE Shafal Brodtiiie? foting,
emuisifgingg antl dissersirg sgeits; astimigeobiakagents sgeimes garabens,
health, the type of synptons requiring treatnent

f s ., and
¢iHerghudane]cahesol pank porRicAeid; isgirnic ?Eg@'fé |1as g gugar or

. ' . i 1] / k
ot B Ropfion pRfondh® 48RS Ut A el HRGpTE. O
meingbtearatedanthgélptiniemabelksamptionteahbetingeagents.and 5000

ng for an adult 25 subject of nornmal weight. Capsul es,
tablets or other formnulations (such as

3. Related Compounds

The invention provides the disclosed compounds and closely related,
pharmaceutically acceptable forms of the disclosed compounds, such as salts,
esters, amides, hydrates or solvated forms thereof; masked or protected forms;
and racemic mixtures, or enantiomerically or optically pure forms.

Pharmaceutically acceptable salts, esters, and amides include
carboxylate salts (e.g., C 1.s alkyl, cycloalkyl, aryl, heteroaryl, or non-aromatic
heterocyclic) amino acid addition salts, esters, and amides that are within a
reasonable benefit/risk ratio, pharmacologically effective and suitable for
contact with the tissues of patients without undue toxicity, irritation, or allergic
response. Representative salts include hydrobromide, hydrochloride, sulfate,

30



10

15

20

25

30

liquids and filmcoated tablets) nay be of between 0.5
and 200 ng, such as 1, 3, 5, 10, 15, 25, 35, 50 ny,

woQommp22amd 100 ng and can be admi ni stered aceoraiSzg3/027990

to the disclosed nethods. 30 2. Fornul ati ons Dosage

higulfateonitiate rrgaiate, pxapie; yaleratgsoleate, palmitate, ﬁéﬁﬁi@tes laurate,
0B et AR, PR AR WSPHE Rifte, Rieasdfurfiiete,

atirfite Stastraleapbp Ht gmﬁe,aﬁ artlewmcnoheptmnateillactthtﬂtbnate and
doses. 29 WD 2004/0 2061 P 8200?/ 027990 Dosage

laHMsylfanate.c Zheae swybiaciyde @kall metal aadialkali aarth sationsy such
BT3RS, EACIHEIRE FABREALIE SSELIPAS Ron-toxic

i'ons,  su eous I'npl an
Aimonising thamnawtdmnlmnlumlandbamrm caticast such as tetramethyl
i ntravenqus, intramu

SR e By lamie.dmettyiarEine. PHE Cl0daiing., See example, S.M.
BQ %?éltWhac@uhéﬁlrsaaYtES'JCP‘harMOS%I {%719 -1-19, which is

érs, ‘oi ntnents, gels or crean al at1on
lhaommamd rmrermbwefepamg) Relpaiemntah\ae pham&altlcahysacceptable

I n‘,ﬂﬁlfé&ﬁg?é\(? ’t%%hg'%lﬂ)(@%?@f‘i&@%%l @Q@kﬁ&%ﬁ,@rpnmaw C 1. alkyl
Sitled %se@é]ﬁa?r? & ¥¢ &5 alRgNBfTifes OSebBﬁd&’yeé?ﬁfr@%'lﬁélude 5- or

thereof. ExanpleS of carriers include watér,
émh@rnbereqob¢t¢o¢<s/0( 90D bglemaa'omeyl@mng m@t@tsrgq%aiamg at least

g Bickep AiOFL 8ay Rpfondy ftlesh 1l 4 & ¥l Reforoatoms.

PRif8frad 2esldBy aré Berive®rom amamia,nC 15 alkyl pﬁn'iaftyi thhés and di
a surfactant, or maintaini ng appropri at e

& zealkgdamingss Represeniatives ag@aﬁ%wtne@“m@paat@b{%ysters of the
Pl eGP G b BYBaRF BRepys and HEAEE S )glkyi
fé&%ﬁablzﬁfgtredresws?hdu@é mrethyl (eg)eraolil g(rj bants, (h) |
or opel Paiented At NS ﬁ%psoﬁ%or@eﬁyéé%hazﬂﬁnem%r miore
@Hﬁﬁoﬁé‘l gﬁbﬁﬁ@ géf tkjn GydABi, 'a\‘?ﬂngl Sﬁ?:'ér%bwlz Su(lfa%sy a protecting

I spensi‘hg ag ant1"m crobi al agen
graupbeSame of ihlheseamashe@br pm’nemteﬂ conmpbwuishare pharmaceutically

%%g%fp?{,\ielpoﬁt?\g? t Sg}ﬁée? ﬂagéégﬁfrﬁg r Zoaéwﬂhﬁﬁqmn%rmeéj ates and

ﬁf%ee%@@a@bl%séaqne@éinabh@ muﬁ&dm@aﬁ%ﬂbhg fheérBBRREE B0 within
agent s.
thge scope of the invention.

HYDROXYL PROTECTING GROUPS

Protection for the hydroxyl group includes methyl ethers, substituted
methyl ethers, substituted ethyl ethers, substitute benzyl ethers, and silyl

ethers.

Substituted Methyl Ethers
Examples of substituted methyl ethers include methyoxymethyl,

methylthiomethyl, t-butylthiomethyl, (phenyldimethylsilyl)methoxymethyi,
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3. Rel ated Conpounds The invention provides the
di scl osed conpounds and closely rel ated, 25

wohemrmazeut i cal |y acceptable forns of the di scPOs@82003/027990

conpounds, such as salts, esters, am des, hydrates or

BenAxgehdtRyINp- mbmytsenzryﬁﬁ&ymbﬂwl @- nteem)q@hfeﬂbny)methyl

and racemic m xtures, or enantionerically or optically

auaiacalmetiayl, tahaﬁogm@@thw apegteayloxymetnyd, @lﬂxvmetléﬂt%-r s,
AR5 R 2.2 PSRRI, S ErnefocBometny.

thnhﬁﬁthyISW)ﬁth@)yrﬁ@mw t@tml@da@blyramyl n3smbindtetesiyeirepyranyl,
and am des that are within a reasonabbe benefit/risk

telrahyd roywapml domehaxyciglohap mataoxierakyaopyianyl, 4-
o)q%&i ﬁ}}arétfl'ﬁ)[ptykw eé nﬁth&mét%ﬁr&hﬁwény‘@ geleXIdO 1-

rr res
[@E-rahlme-mt Arteitivd) phiny B- 44-methmkgpipy3ddmb4<ym 1J4-dioxan-2-yl,

ehussryh joSon e infuian s fr08 adek deectahydro-7.8.6-

RibARtAYI 7Vr§bﬁ{a%%e Shiepdfppal Mtate, stearate,

aur a orate enzoate | act at e, phosphate,
t osyl ate citrate, nmaleate, fumarate, succinate,

tart rgt!eE nEEEfEEM Ehe, nmesyl ate, gl u‘cohept onat e,
| acti ryl sul fonate. These may i ncI ude
al kal Exambfs @Ebb@hﬁﬁéd el éthewtncmﬁe $leqnoxﬁ3tﬁ>a

sodi um pot assium cal cium and magnesi um as V\E

dajﬁrqeeﬂmw)athybri.-meihsd;damethm@tha{rnﬂumaﬂml hhanarh)methyl 1-

R P2 LRk TR L% BERRREU Ry, bt @Tifetn, 2-

779Isg6 ﬁbthylv\m Cﬁlnanyﬂup%hl@lro;ﬂﬁéﬁﬁ do-mbth&@”ﬁ@nyﬁ@ 4-,

I ncor porated herein by
ﬁ@ft@rpéﬂﬁﬁw aRQpr!!?éfht ative pharmaceutical |y acceptable
10 ami des of the invention include those derived from
ammoni a, primary C 1-6 al kyl amnes and secondary di
(C 1. Substityted Bennd Eth&scondary am nes i nclude 5- or

cI| or heteroar ticr

ol of PRI o SRy tted Péiad SUHis TRURS Gemel P aRaY. 34+
Gmétﬁ&%‘t{?haﬁf Vﬁ%béﬂ%’g P %Itgﬁiﬁo ; %al@@ér?iﬁai Gr}ﬁcr?lﬁrobenzyl

Preferr es are moni a, C 1
myamlyermnl,rmpheayibedzyl,lz qrd 4—pmodylk§+n)lahmyh@mlcolyl N-OXIdO
ent tive har [

SRBETTITRAY) P Hialamenchd s, SGRTEds Bt Fohea kgt o
Q@@gﬂ idhyRAERY), %}%ﬁ%&t&%ﬁbéﬁ@ldipﬁ%h?lh‘?ethﬁ[ afgL red

methoxyphenyl)phenylmethyl, tri(p-methoxyphenyl)methyl, 4-(4'-

bromophenacyloxy)phenyldiphenylmethyl, 4,4',4"'-tris(4,5-
dichlorophthalimidophenyl)methyl, 4,4',4"-tris(levulinoyloxyphenyl)methyl,

4,4' 4"-tris(benzoyloxyphenyl)methyl, 3-(Imidazol-1-ylmethyl)bis(4 ',4"'-
dimethoxyphenyl)methyl, 1,1-bis(4-methoxyphenyl)-1'-pyrenyimethyl, 9-anthryl,
9-(9-phenyl)xanthenyl, 9-(9-phenyl-10-oxo)anthryl, 1,3-benzodithiolan-2-yl, and
benzisothiazolyl S,S-dioxido.
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The invention al so includes disclosed conmpounds havi ng
one or nore functional groups (e.g., hydroxyl, am no,

wonomanexyl ) masked by a protecting 20 gr oupPCHQISE006/027990

t hese nasked or protected conpounds are

phar rg8iigeBtheesl | y acceptable; others will be useful as
i nt er med| at es. nthetic internedi ates and &oc sses

di sclEamplexpEsiiy etharsinclede trypethytsiyl Biethylsibd csiisopserylsilyl,

e | ‘DROXYL

G@é%ﬁ’f%ﬁ?%&%ﬁﬁi‘p@%%% UL AL
gﬁmbihylggﬂ Wbutyl:iirﬂ‘f@ylsilyb&ﬁbénzg&dyl trephgylylsilyhetr iphenylsilyl,
stituted ethy thers, substitute benzyl ethers,

damermlmthylséylh@ngt yimethexypheadstds hyl Et her s
Exanpl es of substituted nethyl ethers include
nmet hyoxynet hyl , et hyl t.hi onet hyl, t-butylthionethyl,
( pherBgtetisnet hyl si | yl ) met hoxyrret hyl, 31 WD 2004/ 022061
PCT/ 82083/ 027990 benz

o et RSRRSER 1915y BRIODA TR 32y BecpisIgstad e ester.
Lg)llﬁ%gég 'o?‘@éqé)/é inclu Pﬁéf@tﬁéHzro%ﬁrgﬁé?é‘é’é@f@{ BBidtsheetate,

ynet h 2- met hoxyet’hoxy ,
(ﬂclﬂomabetateu tdcblerdanejatet, trifluoroacetate, methoxyacetate,

DR BIRBIT S P SIS, oeHsatate. PioRPRERONGGRIAtE. -

ém%eta% r@Pﬁ@hﬂBVd;ﬁBMéte 3-8 Péﬁ%@i&(w\@nﬁé@)ﬂ 4-
oheXxyl t hoxyt et rahydropyranyl’, 4

t hox
(amwtg[ogmmanom Dplgalqath adamantoate, cro onate 4-

T?%e%ﬂ?% a&é 3?3‘%%37% ﬁ@?ﬁwg&@aﬁ%‘%g%en di n-4-yl,

tﬁnﬁ@lﬁé@fﬂ@afe(ﬁiesntobfé)r ahydr of uranyl ,
t et r ahydr ot hi of uranyl and

2,3,3a,4,5,6, 7, 7a- oct ahydro- 7, 8, 8-
trlnéﬁﬂyﬁﬂﬂﬁi met hanobenzofu ran-2-yl. 10 Substituted

el EETIEES R S8 RngTes incRst bRl SEDTOEHVITRS. Byt 2:2.2-

tﬂlclﬂletdwlhyl 12-'('I¢hﬁtﬁhyl€ﬂy1)éthy112 =(phéhystiifoni/etisl, 2-
nzyl ox I-1-benz|ox-2f|uoroeth|

(rohemhosthenisiathyl 1SopLA iYL A-Diteplgnyl, Behzy, p-

methoxybenzyl, 3,4-dimethoxybenzyl, o-nitrobenzyl, p-nitrobenzyl, S-benzyl

thiocarbonate, 4-ethoxy-1-naphthyl, and methyl dithiocarbonate.
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15 (phenyl sel enyl )ethyl, t-butyl, allyl,
p- chl or ophenyl, p-nethoxyphenyl, 2,4- dinitrophenyl,

wana4merwyl . Substituted Benzyl Ethers Exanpl eBCo0fUS2003/027990

substituted benzyl ethers include p-nethoxybenzyl, 3,4
20 diﬁggﬁgxy@@@vyge o- ni trobenzyl, p-nitrobenzyl,

p- hal obenz i chl orobenzyl, p-cyanobenzy

p- phehya fasznstgdl glepvgpe dngude 8- Iﬂ%@bﬁnm@iepu 4-grigobutyrate,

bS5 B, e fritohery 1

famyﬁédz@n@balmﬁat@tzw(ﬂnetrmtmm@twwﬂ@n?d Garblosvaye, bt hyl |

di (p net hoxyphenyl) phenyl p- m et hoxyp he .
trpethyiteiomett o&y)putyrat%and 2 (methylthlom hoxymethyl)benzoate

br omophenacyl oxy) phenyl di phenyl net hyl ,

4,4" 4" -tris(4,5- dichlorophthalinidophenyl)nethyl,
4, 4' | Misdelianédbey Beierey!| oxyphenyl ) net hyl ,

4,4' 4" trls(b nzoy| oxyphen

3-(I mEéfﬁ'Zkﬂ es ol MiseeiRng Y sse q?s4|@§|5de2 6-dichloro-4-

ﬁ*é}ﬁ%%ﬁ%@ﬁ@%a&mb _46;1/?1e?13l met hyl, 9-anthryl,
eat(agﬂlhglbéuﬂ)zl)ﬁngngﬁmdetaw ggﬂabhggytcgﬁsm)dp«opglz)gmeno)gylapetate,
1, 3- odi

shigro g aacess %é@%ﬂﬁ@zmowm oG5 aoheu-2-
§biéﬂoa§$(ﬂ§!’oﬁt<ﬁ<é‘t it gﬁ@kaﬁ?dr?ﬂ)béﬁ%té beQbé'ﬁlfoate a-

met hyl triisopropylsilyl,

fapethopte, sﬂtpattepalkyll NN, NG %trmheﬁwmrmsphetdoydamudate, N-
dlnethylthexyIS|I¥ t- butyldlnethyIS|I§
phepylgathamaia, payple, dimethyiRhosphiiqtipyl, and 2,4-

= e triphenylsilyl, 5
H' @H%%t@bbm lyl, and t-butyl met hoxyphenyl silyl.
Esters In addltl on to ethers, a hydroxyl group nmay be
pr ot esut:‘dnaiesan ester. Exanples of esters include
formate, benzoyl formate, ace chl or oacet at e
(i chl EXEASS esulfgn@m pebskeuate. Tetenasiiiahaeunesyiate),
heordsyiianaterand tosyigtRny | met hoxyacet at e,
phenoxyacet ate, p-chl orophenoxyacetate, p-P-
phenyl acet at e, 3- phenyl pr opi onat e,

PRODEETIQNTEDR (1, 2VANDNHBeDIOIS 4-
(et hyl enedi t hi 0) pent anoat e, pi val oate, adanmant oat e,

cr ot omythe ABetalPAMPKLE49t onat e, benzoat e,
p-pherll:y enzoat e,
xa

mples of cyclic acetals and ketals include methylene, ethylidene, 1-+

butylethylidene, 1-phenylethylidene, (4-methoxyphenyl)ethylidene, 2,2,2-
trichloroethylidene, acetonide (isopropylidene), cyclopentylidene,
cyclohexylidene, cycloheptylidene, benzylidene, p-methoxybenzylidene, 2,4-
dimethoxybenzylidene, 3,4-dimethoxybenzylidene, and 2-nitrobenzylidene.

Cyclic Ortho Esters
Examples of cyclic ortho esters include methoxymethylene,

ethoxymethylene, dimethoxymethylene, 1-methoxyethylidene, 1-
ethoxyethylidine, 1,2-dimethoxyethylidene, a-methoxybenzylidene, 1-(N,N-
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15 trimethyl benzoate(nesitoate) Carbonates
Exanpl es of carbonates include nethyl,

weO-20d400208my | net hyl , ethyl, 2,2,2 trichioroet hyPCT/US2003/027990

2-(trimethylsilyl)ethyl, 2-(phenylsulfonyl)ethyl, 2 20

ﬂhﬂ&zth?l@hﬁh@)&h}ﬂhene @bﬁV@We od-ﬁ@ bu@)’ﬂeth?dbm'rﬂlo)béhlzylidene
p-ni trophenyl, benzyl oxybenzy

éemvaiw&ean@%@@cyylppeatyﬁdem@benzy| p- ni t robenzyl ,
S-benzyl thiocarbonate, 4-ethoxy- 1- napht hyl, and

met hyl -dithiocarbonate. 33 WD 2004/ 022061

PCT/ USIAMT3E021108¢ Assi sted O eavage Exanpl es of
aSS|sted cl eavage i ncl ude 2-i odobenzoate

2- azi ESBRPRSEkSIY! deriialives Inghdangh pombsiIvians, group, and 1,3-
b |
O Ry ek RSO AT e o ielig "o g es v T onat ®

(et hyl t hi onet hoxy) butyrate, and
2- (et hyl t hi onet hoxynet hyl ) benzoate. M scel | aneous
Esters Exanples of miscellaneous esters include

N o IN henoxyacet at e,
2,6-dichloro-4-(1,1,3,3 10
t et r aReathglidruforlthe e geagt iatkide® caridraates] adiides, and

et hyl pr.opyl noxyacetate, chl orodi phenyl acet ate,
?%%% 1y tpéz)toeﬁﬁ noate, (E)-2-nethyl-2-
but enoat e(ti gl oat e) o- ( met hoxycar bonyl ) benzoat e,

p- P-benzoate, a- naphthoate, nitrate, alkyl
N, N, NExamplas: ef-nashaippisisosphidesaethyl aad ethykcarbamates,

SIS AT sl FouRler SR P s oS

aééflégéib@ﬂaalnﬁmbsldﬁeﬁﬂ*;ﬁ@ﬁ@nvatlves and miscellaneous carbamates.
t hanesul f onat e( nesyl at e) benzyl sul f onat e, and

tosylate. 20 PROTECTION FOR 1,2- AND 1,3-DIOLS Cyclic

Acet tal s 25 Exanpl es of cyclic acetals and
ket afbértﬂ}i}%g net hyl ene, ethylidene, 1-t-

Examples of methyl and ethyl carbamates include methyl and ethyl, 9-

fluorenylmethyl, 9-(2-sulfo)fluorenylmethyl, 9-(2,7-dibromo)fluorenylmethyl, 2,7-
di-t-butyl-[9-(10,10-dioxo-10,10,10,10-tetrahydrothioxanthyl)lmethyl, and 4-

methoxyphenacyl.

Substituted Ethyl
Examples of substituted ethyl carbamates include 2,2,2-trichloroethyl, 2-

trimethylsilylethyl, 2-phenylethyl, 1-(1-adamantyl)-1-methylethyl, 1,1-dimethyl-2-
haloethyl, 1,1-dimethyl-2,2-dibromoethyl, 1,1-dimethyl-2,2,2-trichloroethyl, 1-
methyl-1-(4-biphenylyl)ethyl, 1-(3,5-di-t-butylphenyl)-1-methylethyl, 2-(2'- and
4'-pyridyl)ethyl, 2-(N,N-dicyclohexylcarboxamido)ethyl, t-butyl, 1-adamantyl,
vinyl, allyl, 1-isopropylallyl, cinnamyl, 4-nitrocinnamyl, 8-quinolyl, N-
hydroxypiperidinyl, alkyldithio, benzyl, p-methoxybenzyl, p-nitrobenzyl, p-
bromobenzyl, p-chlorobenzyl, 2,4-dichlorobenzyl, 4-methylsulfinylbenzyl, 9-
anthrylmethyl and diphenylmethyl.
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butyl et hyl i dene, 1-phenyl et hyli dene,
(4- met hoxyphenyl ) et hyl i dene, 2, 2, 2-

wonrbahkzwoet hyl i dene, acet oni de (i sopropyl i denefT/Us2003/027990
cycl opentylidene, cyclohexylidene, cycloheptylidene,
benzx%élg%g #V?—‘géhoxybenzyl i dene, 2, 4-
di ne ne, 3,4 dlnethoxybenzylldene and
2 ni Exalipheydf aesisted 3kabage inch@e Bemelybhioetiydidd es of

eI (D HePRE AR DRY R (3-SR methyl, 4-
o2 SRR ey knicpheRyy piispRoPetin 2 1 n
trﬁ)hew;ﬂmahﬁﬂmbrmjﬂ UWBIIM-ZQQ@noethyI m-chloro-p-

di rret l i d

agy PR AR R A T SrenAseprazabimetnl apd 2
&) hgﬁﬂ,ﬁn yl Derivatives 5 Exanpl es of

t%ﬂﬁ?%?%%tb '\??tnlé%ﬂg I%ﬁg' di - t-butylsilylene group,

and 1,3- (1,1, 3,3-tetrai sopropyl disil oxanylidene)

deri yati ve, NO PROTECTI NG GROUPS 10 Protection for

t he E&‘-’E@Jﬂéﬁéﬁi’@ﬂa udes carbamat es, am des, and

Spec ekl Bf eh&@tytw@r\@g@mclﬁagmwnﬁﬁomfergarao@mt es

i ncl ude met hyl and ‘et hyl carbamates, . 15 substituted

dinétpoxybemaiee-sirobeszyls 8 dadigratbesye- “nitielpefad.cand phenyl(o-

| eavage carbanates, urea-type
d 5’:"\%&’ m%ﬂ,‘qand m scel | aneous car bamates. Car bamat es
Exanpl es of methyl and ethyl carbamates include nethyl

and ethyl 9- 20 fl uorenyl net hyl ,
et hyl ,

9 2
a ft ESamer ¥ PE%#’%’&S’%B"%‘?%*% gy shenethiaginyk(1Qcarpony
defivative INrephtpluenesdiichylarainocashumgtiaamd N'-Subst i t ut ed

Et hyl 25 Exanpl es of substituted ethyl carbamates
phesylaarinpthiocarbepylhl or oet hyl, 2-

Miscellaneous Carbamates

Examples of miscellaneous carbamates include t-amyl, S-benzyl
thiocarbamate, p-cyanobenzyl, cyclobutyl, cyclohexyl, cyclopentyl,
cyclopropylmethyl, p-decyloxybenzyl, diisopropylmethyl, 2,2-
dimethoxycarbonylvinyl, o-(N,N-dimethylcarboxamido)benzyl, 1,1-dimethyl-3-
(N,N-dimethylcarboxamido)propyl, 1,1-dimethylpropynyl, di(2-pyridyl)methyl, 2-
furanylmethyl, 2-iodoethyl, isobornyl, isobutyl, isonicotinyl, p-(p'-
methoxyphenylazo)benzyl, 1-methylcyclobutyl, 1-methylcyclohexyl, 1-methyl-1-
cyclopropylmethyl, 1-methyl-1-(3,5-dimethoxyphenyl)ethyl, 1-methyl-1-(p-
phenylazophenyl)ethyl, 1-methyl-1-phenylethyl, 1-methyl-1-(4-pyridyl)ethyl,
phenyl, p-(phenylazo)benzyl, 2,4,6-tri-t-butylphenyl, 4~
(trimethylammonium)benzyl, and 2,4,6-trimethylbenzyl.

Examples of amides include:

| 36



10

15

20

25

30

tri methyls ilyl ethyl, 2-phenylethyl,
1-(1-adamantyl)-1-nethyl ethyl, 1, 1-dinethyl-2-

woaabaaetngh, 1, 1-di et hyl - 2, 2- di br onoet hyl , PCT/US2003/027990
1,1-dimethyl-2,2,2-trichloroethyl, 1-
net hihnided 4- bi phenyl yl ) et hyl,

i (Syrfpglyi/t bug%tyf)rl]\lec%lo oaceﬁtl\rl“(rlc%g%acegyl(I%-tnﬂuoroacetyl N-
phatladh ws'pggﬂgm@bﬁgr F«;ﬁleamtth-ars yridylosrboxamide, N-

-i'so rop al y ,
behzoyishenylalanyltdesivative,iy-benseyjuN P eny .
roxypi peridinyl, alkyldithio, benzyl, p- nEthoxybenzyI

p-nitrobenzyl, p- bronobenzyl, p-chlorobenzyl
2, 4-&5&5@&%@@&9 , 4-methyl sul finyl benzyl, 9- -
t hryl 6

o BN B N o AR SR

dﬁ@‘?ﬁé?@?gﬁ @gﬁm“ﬁ ad@yl?t al enesh:lmyphbmll)pl@plonyl N-3-{o-
u - u u

n[tmp@éngnpropmyrmhy}l%mw& -(omitraph ng)@ Héw,,w 2-methyl-2-(o-
pﬁppgﬁéﬁs%ﬁ%@&@ﬁ?&%gF)—ﬁgdﬁf}%ﬁpyﬂﬂ' RE3- h‘YéthyI23 -Ritrobutyryi, N-o-

nitrokirtHamaylyN- ébet?ﬂmmle‘bhyie, derivatiVerN-genitrabghzayl by | |
Be(dl hydrox bory ) benzyl en Léoxazol Imet hyl , and
(Denzoy Xb’m% Ykanzpy), 25945+ Qﬂfg}%ﬂy TRAZOINBRAG T vt i ¢
Cl eavage 10 Exanpl es of photolytic cl eavage i ncl ude
m ni trophenyl, 3,5- dinmethoxybenzyl, o-nitrobenzyl,

3, 4- diyaht hakde Berivdtivesenzyl , and phenyl (o-

Qift SR St e T T
?@fdﬂ’r%' "Lt J"‘OZ)“T&‘?"&')‘a‘@""ﬁf"dISIE’»,’ﬁJVZa‘t‘@I:Ib éntaNe adduct, 5-

enesul f onyl'am nocar bony

qubematm ,r3fetﬂlmeibysirha@trlazmméw%@@ecﬁrmt%’%d 33
oﬁéea% o R e N R S
%’Y exyl cycl opentyl, cycl opropyl net hyl,

decyloxybenzyl diisopropylnethyl, 2, 2-
dlnethoxycarbonyIV|nyI

é’xa(mples dk GEL AU ﬁﬁ&%%g%)rmﬂcludje 1-di et hyl - 3-

N-Alkyl and N-Aryl Amines
N-methyl, N-allyl, N-[2-(trimethylsilyl)ethoxylmethyl, N-3-acetoxypropyl,

N-(1-isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl), quaternary ammonium salts, N-
benzyl, N-di(4-methoxyphenyl)methyl, N-5-dibenzosuberyl, N-triphenylmethyl,
N-(4-methoxyphenyl)diphenylmethyl, N-9-phenylfluorenyl, N-2,7-dichloro-9-

fluorenylmethylene, N-ferrocenylmethyl, and N-2-picolylamine N’-oxide.

Imine Derivatives

37



10

15

20

25

30

(N, N-di net hyl carboxam do) propyl, 1,1-d
i met hyl propynyl, di(2-pyridyl)nethyl, 2 25

wouo@armgtoset hyl , 2-i odoet hyl, isobornyl, i sobutpCT/US2003/027990

i sonicotinyl, p-(p' - nethoxyphenyl azo)benzyl,

1- metijyf Ndﬁh@ﬂmtbﬂométhméh@?’NCb/éHz?mﬁé N-)srmémbs&ybénzyndene,
cycl opropyl met Ayl , 1-nmeth

Nrﬂaplhmy;hpbﬂ‘ryj&r)&atNﬂ}(Q pyndyt)n‘re;sityl]metghylene and N-(N' ,N’-

ahe Klazqghen 1- net hyl - 1- phenyl ethyl, 1 -m
'(TH%B %\}'t‘% i )et hyl, phenyl,
p- (phenylazo)benzyl 2,4,6-tri-t-butyl phenyl, 4 30

(trimethyl anmoni um benzyl , and 2,4,6-trinethyl benzyl.
Exanpl es of ami des include: 36 WD 2004/ 022061

Eﬁg‘ﬁ %}\/L%}\?%%E %§6N§ N-Ni ?Icfelt ﬁlor oacetyl,

vartciTyT, N T T o1

N- phenyl acetyl, N-3-phenyl propi onyI N- pi col i noyl ,

N- 3- pyridyl car boxani de, N benzoyl phenyl al anyl

deri véﬂ@he_ggl_@ie@ﬂ@@t_a& p- phenyl benzoyl . 5 Assi sted
C eav C

o e BpeS BAAER GPéeR i ketaisdpghude dimethi, bis(2:2.2-

ichltresth ,ydllbéu I sie(2-hitiobeny Ay ehd diacetyl.
N- 3- (p- h%roxypﬁgnylﬁropl onyw: N 3-( o-y
ni t rophenyl) propi onyl,

N-2- ng AlsthR k fmgnoxy) propi onyl ,
N 2- =2- | azophenoxy) pr opi onyl ,

N- 4- cEkampka;stcl;frqyblic abétalmearhd' ket&lmnntlgdleut ﬁ@bxamesols-
ci nnamyyl, N acetyl net ne deriyative
ReieHe A cEripaanG: ABHibiEAey B'mn%t By Rysiyhyt 3-digigne,
4.3°didkaREY, '4-§rc9ﬁé‘ﬁ1‘élth)fl'123 ‘f@cola(ﬁéac l')lﬁ'ﬂeﬂ | 1 3 dioxolane, 4-
Derivatives 15 N-phth e, asucc

phanyi-1¢ dlm@iar‘rmﬂe(@ymltrophewi) -1¢8- dm(hlﬁlhpy|4r53ﬁymethoxymethyl-
t | disilyl dduct
D aabielne OO P Reeneion) ahe T i BES o aF e qanin.

5- substltuted 1, 3-
dibenzyl-1,3,5-triazacyclohexan-Z-one, and

1- subAcydliglithig Asethilsianddletalspyri donyl . 20 Exanpl es of
spect ELalee%rc%taec%flc gitl%t)oauc%%lls ?:l(r:lld Lf(%?als include S,S'-dimethyl,

S,S'-diethyl, S,S'-dipropyl, S,S’-dibutyl, S,S’-dipentyl, S,S'-diphenyl, S,S'-
dibenzyl and S,S'-diacetyl.

Cyclic Dithio Acetals and Ketals

Examples of cyclic dithio acetals and ketals include 1,3-dithiane, 1,3-
dithiolane and 1,5-dihydro-3H-2,4-benzodithiepin.

Acyclic Monothio Acetals and Ketals

Examples of acyclic monothio acetals and ketals include O-trimethylsilyl-
S-alkyl, O-methyl-S-alkyl or -S-phenyl and O-methyl-S-2-(methylthio)ethyl.

Cyclic Monothio Acetals and Ketals
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N-Al kyl and N-Aryl Am nes N-nethyl, N-allyl,

N-[2-(trinmethylsilyl)ethoxy]nmethyl, N 3-acetoxypropyl,
wa3o0i0@06i sopr opyl - 4-ni tro- 2- oxo- 3- pyrrol i n- 3- pCY/US2003/027990

quater nary ammni umsalts, N benzyl

N-d| X, Y. 3%“? I3

N-tr ﬂwsn% cg@ﬁ@ﬁﬁﬁ@%% %5%8 en?ﬁ“% Ip ‘Z‘%r net hyl ,
oRbtPigkesyy! f1 uorenyl, N-2,7-di chl oro-9-

fl uorenyl net hyl ene, N-ferrocenyl nethyl, and

N-2-picolylam ne N -oxide. 30 (m ne Derivatives 37 WD
M AU DR RIS
P ne, N-benzylidene,
N- p- mret hoxybenzyl i dene, N-di phenyl net hyl ene,
N-[(2-pyridyl)nesityl ]nethylene, and (N | N
di mQ&Hﬁﬂ_ﬂm 5 PROTECTI ON FOR THE
CARB @m(b.es of
acyc% et a s an ﬁdé?%lég in Grggq%#@n%?gagé
time syl O-1&thoxyektihyd randt(hatbt)ahyﬂrbpyra;nyl
bi s(2-nitrobenzyl) and diacetyl. Cyclic Acetals and
Ket al s Exanpl es of cyclic acetals and ketal s incl ude
1, 3-d | ene- 1, 3- di oxane,
5, 5- il H dr tngge, 5- 2-p ridyl)-1, 3-di oxane,
15 1 aammasabhmmmdrrwmmmunmmea# N%bm’qbyl and 2,4-
3- but nyl) -1, 3-di oxol ane, 4 phenyl -1, 3-di oxol ane,
lﬂ' QPW'? Dphenyl ) -1, 3-di oxol ane, 4, 5-di met hoxynet hyl -
1, 3-di oxol ane, 0, O - phenyl enedi oxy and

1, 5-di hydr o- 3H 2, 4- benzodi oxepin. Acyclic Dithio
Acet merdenyatizes 20 Exarrpl es of acyclic dithio

acet %dﬁs 5‘?&19? oFéﬂg}e ‘ggﬁ‘f opyr %@J%éj%m% jj O-benzyl and O

pﬁeﬁyﬂmbﬁfyﬁﬁy{l S, S -di phenyl, S,/ S - dibenzyl and
di acetyl. . Cyclic Dithio Acetals and Ketals 25
Exanpl es of cyclic dithio acetals and ketal s include

1, 3- qHH*gsane, 1, 3-

Substituted Methylene Derivatives, Cyclic Derivatives

Q.

Examples of substituted methylene and cyclic derivatives include
oxazolidines, 1-methyl-2-(1'-hydroxyalkyl)imidazoles, N,N'-
dimethylimidazolidines, 2,3-dihydro-1,3-benzothiazoles, diethylamine adducts,
and methylaluminum bis(2,6-di-t-butyl-4-methylphenoxide)(MAD)complex.

MONOPROTECTION OF DICARBONYL COMPOUNDS

Selective Protection Of a-and B-Diketones

Examples of selective protection of a-and p-diketones include
enamines, enol acetates, enol ethers, methyl, ethyl, i-butyl, piperidinyl,
morpholinyl, 4-methyl-1,3-dioxolanyl, pyrrolidinyl, benzyl, S-butyl, and
trimethylsilyl.
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di t hi ol ane and 1, 5-di hydr o- 3H 2, 4- benzodi t hi epi n.

Acyclic Monothio Acetals and Ketal s Exanpl es of
weaeyanezoemonot hi o acetal s and ketal s include PCT/US2003/027990

O-trinmethylsilyl- 30 S-alkyl, O nethyl-S-alkyl or

-S-p (@%@b mélsi%wbﬂmd aSd Difhiekedls hi o) ethyl . Oyclic
Mono cetals an etals 004/ 022061

PCT/ Exznaples 2f opdiic kelalspmepotbio apd dithioksialsHneudeet al s

B SO BEM s o BB A R gpes

O substituted cyanohydrins include O acetyl, O-
trimethylsilyl, 0-1-ethoxyethyl and
C}tetrahydropyranyl 10 Substituted Hydrazones

alpe Hos WA 23 i ncl ude
E&§2£~ ettt 08? .. Oxine
Derivatives 15 Exanples of oxime derlvatlves i ncl ude
0-nmet hyl, O benzyl and 0- phenylthionethyl. Imnes
SubstBSteised Met hyl ene Derivatives, Cyclic Derivatives
20 Exanpl es of substituted nethylene and cyclic
derivatives include oxazolidines,
1- netQubstifuted Mdthdristerms kyl )i m dazol es, N/ N -

S o EAERIGs of subsIERimauyl estersinlurls SlAEnyEtVL,

'ﬁﬁmngﬁﬁ‘@ﬁm@@ F‘le‘il@‘\ ftidhyér %dﬂ&%_,l“te'fﬁad@bdfuranyl

rﬂktﬁéﬁﬁﬂwwrﬁwwz\mmwlﬁwemxvmwt beneyixymeihyl.
mR_ejqaéﬁlégg?@@%xpﬁnﬁ %a oc-met%yﬁ) te'n\e/u(%y ;)%gt to'xf? é)nfac"illl and

carboxamidomethyl, and N-phthalimidomethyl.

2-Substituted Ethyl Esters
Examples of 2-substituted ethyl esters include 2,2,2-trichloroethyl,

2-haloethyl, e-chloroalkyl, 2-(trimethylsilyl)ethyl, 2-methylthioethyl, 1,3~
dithianyl-2-methyl, 2-(p-nitrophenylsulfenyl)ethyl, 2-(p-toluenesulfonyl)ethyl,
2-(2'-pyridyl)ethyl, 2-(diphenylphosphino)ethyl, 1-methyl-1-phenylethyl, t-butyl,
cyclopentyl, cyclohexyl, allyl, 3-buten-1-yl, 4-(trimethylsilyl)-2-buten-1-yl,

cinnamyl, a-methylcinnamyl, phenyl, p-(methylmercapto)phenyl and benzyl.

Substituted Benzyl Esters

Examples of substituted benzyl esters include triphenylmethyl,
diphenylmethyl, bis(o-nitrophenyl)methyl, 9-anthrylmethyl, 2-(9,10-
dioxo)anthrylmethyl, 5-dibenzosuberyl, 1-pyrenylmethyl, 2-(trifluoromethyl)-6-
chromylmethyl, 2,4,6-trimethylbenzyl, p-bromobenzyl, o-nitrobenzyl, p-
nitrobenzyl, p-methoxybenzyl, 2,6-dimethoxybenzyl, 4-(methylsulfinyl)benzyl, 4-
sulfobenzyl, piperonyl, 4-picolyl and p-P-benzyl.

Silyl Esters
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enam nes, enol acetates, enol ethers, nethyl, ethyl,
i -butyl, piperidinyl, 30 norpholinyl, 4-nethyl-

wa 284a220601 anyl , pyrrolidinyl, benzyl, S-butyl pCcams2003/027990
trimethylsilyl. 39 WD 2004/ 022061 PCT/ US2003/ 027990

Cycld c Ketal s,. I e npl es of

cyc legnkpj%g Pi S"% rE "?Chgdr%tr@l%ﬁy%"geirﬁt@yll cl ude
t-bbt;ﬂdrmehwlgnw dl—p’r&ﬁylﬂi&héﬁl’@tsﬂylephanyldtraeﬂwlsﬂplt and disk-sm

et’hyl en ed i oxy derivatives. 5 PROTECTI ON FOR THE
butymethisilVGROUP Esters 10 Substituted Methyl Esters

Exanpl es of substituted nethyl esters include

9-fluorenyl methyl, nethoxynethyl, nethyithionethyl,

5 t et rctivdted Bsieys a nyI tetra hyd rofu ra nyl,

nethoxyethox met.h tr| .Sl l'yl)ethoxynet hyl,
benZ ﬁ%y'ﬂlcwgtﬁﬁéﬁ iy inc é%¥ ﬂllﬁphenacyl,

a- nethylphenacyl p- nethoxyphenacyl, 15
carboxanidonethyl, and N-pht hal i m donet hyl .
2- SNistelanemlisEDanivatigeser s Exanpl es of 2-substituted
ethyl esters .ingcl chlor t h _
2 hapethigs ofmeRR Bnsa R eTvatiel RrEBR ezl Zly-1.3
10 x% gﬁﬁé‘%’% QIk £55%o- 1 3. o3<a%8h<ﬂhééﬂ5aaukm— 2-o¥ethgldioxolanes, ortho
ni't rophenyl sul’'fenyl) g
es?er(spphehylegrespIa‘r@m&r)t@ammoco alt@h) corppledy| ) et hy!
2- (di phenyl phosphi no.) et hyl, 1-nmethyl-1- phenylethyl,
t-butyl, cyclopentyl, cyclohexyl allyl,

3- bqggmn t Bsterd- (trlnethyIS|IyI) -buten-1-yl,
ci nnany a- met hyl ci nnanyl

p- ( Exapplesrafgiarn)yi iestars lwﬁ%ﬁrﬁiwmanﬁw apgh -peiytdgtannyl.
Benzyl Esters Exanples of substituted benzyl esters

i nclude triphenyl methyl, di phenyl nethyl,

bi s(Amddég ophenyl ) net hyl , 9- anthrylnethyl 2-(9, 10-

T &“r%ldésow e el BwtolicipypPREdiRY: 56
d@géro hteagenthrmea anﬂldggomoh%ﬁ?dhdo@r N-BINIBBD7Z 3,4

oxy enzyl 6 dlnethoxybenzyl

te‘ﬂrahvdﬂidwrhdyll bndw Pktmmhesmonamldes

15

20

Hydrazides
Examples of hydrazides include N-phenyl and N,N'-diisopropyl.
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sul f obenzyl, piperonyl, 4-picolyl and p-P-benzyl.

Silyl Esters 40 WO 2004/ 022061 PCT/ US2003/ 027990
wexzemnpkas1of silyl esters include trinethylsilpCT/us2003/027990

trlethylsilyl t-butyl di met hyl silyl,

| - pr I di wﬁé%y phenyl di methyl silyl and di-t-
buty Activated Esters Exanpl es of
activat ed esters include thiols. M scellaneous
Derivatives Exanples of niscellaneous derivatives

i ncl ude oxazol es, 2-al kyEX&M?-LEl oxazol i nes,

4- al kyl -5-oxo0- 1, 3-o0xazo

5-al kyl - 4- oxo- 1, 3-di oxo énes oPNho esters, phenyl

group and pent aan noadha ) oonplex. St annyl
Esters Exanples of stani es i ncl ude
triethylstannyl and tri- I's yl. 15 Am des

Exanpl es of anides include NH\-d{ nephyl, pyrrolidinyl,
pi peridinyl, 5,6- dihyd rophenantn di nyI
o-nitroanilides, N-7-nitroindolyl, N 8- N|tr01234-

e e AR [T by bt

EI N'Chdl i soIor Egyl 41 WD 2004/ 022_091 PCT/ US2003/ 027990
A A RIS BN i acid (0. 234°) > MaTd (0580'), HoAT
(0.203 g) and N, N-diisopropylethylamine (0.191 mL) in DMF (0.6 mL) was
treated with N-methylpiperazine (0.1 mL) stirred at ambient temperature for 48
h then concentrated under reduced pressure. The residue was dissolved in
ethyl acetate, washed with 1 M hydrochloric acid, saturated sodium hydrogen
carbonate solution and then brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The residue was purified via silica gel
chromatography (3-10% 2 M ammonia in r'nethanol/dichloromefhane) to give
the title compound (0.18 g). 'H NMR (400 MHz, CDCls): 8 9.60 (brs, 1H), 7.65
(d, J = 1.5 Hz, 1H), 7.40 (d, J = 8.6 Hz, 1H), 7.29 (d, J = 2.0 Hz, 1H), 7.26 (d,
1.8 Hz, 1H), 6.76 (d, J = 1.5 Hz, 1H), 4.0 (br m, 4H), 2.56 (t, J = 5.1 Hz, 4H),
2.41 (s, 3H). Analysis: Calc'd for C14H16CIN3O; C, 60.54; H, 5.81; N, 15.13;
Found: C, 59.99; H, 5.94; N, 18.87.
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HN 5 (5-Chloro-1
Hi ndol - 2-yl ) - (4- et hyl - pi perazi n-1-yl)-net hanone A
waizadamzenf 5- chl or oi ndol e- 2-carboxylic acid (@8CRB42@p/027990
HATU (0.569 g), HOAT (0.203 g) and N,
i
The %hggep{rpggphgwmﬁmw@e%ggﬁgI 1 ;Q Wafe drépéred adcording
tosthierger@raltprecddumatof tSohemea pag indivated forrExarenle
concentrated under reduced pressure. The reS|due was
di ssolved in ethyl acetate, washed with 1 M
hydrochl oric acid, saturgyggipgedp um hydrogen
carbonate solution and then brine, dried over sodi um
5 sulfate, filtered, and Kgsifc@td pbk ed under reduced

pressure. The reS|due was pur|f| d via silica gel 15
chr omat ogr aphy (3-10 0%

nmet hanol / di chl or onmet han e the title conpound
(0.18 g). 1H NWVR (400 5\'—’%6960(br s, 1H),

7.65 (d, J = 1.5 Hz, Iﬂ 8.6 Hz, 1 H),
7.29 (d, J 2.0 Hz, 1 H, 7. 26 (d,\ 1.8 Hz, 1 FD
6.76 (d, J 1.5 Hz, 1 H, 40 (br m 4H  2.56 (t, J
= 5.1 (Fluor)-1H-Indol2(d)-(4ampethykpinerszis:1 Hhiroethangne
Cl4H16CI N30; C, 60.54; H, 5.81; N, 15.13; 20 Found: C
59.99; H, 5.94; N, 18.87. 42 WD 2004/ 022061
‘ﬁ%ﬁnﬂ%&@@%ﬁ?@@@:m%@ YbYbes CRIP 78BN 02 H),1709-6.98 (m, 1H),
ng exa wer e prepared accordin to
10 6tre(etid), . gb(md4H¢ 2:53 Sdmede 4.7 Hig 4hi2e3R (81 Jrbr
Exanple 1. EXAMPLE 2 5 Ki=0.018M F QNHO
(5-Fluoro-1
H i ndol - 2-yl) - (4- net hyl - piperazin 1-yl)-nmet hanone 1H
NMR (400 MHz, CDCI3): 8 9.70 éfr s, | H, 7.33 (m
2H), 7.09-6.98 (m | H), E (m 1 H), 3.97 (br

m 4H), 2.53 (dm J = 4.7 2.38 (s. 3H).
EXAVPLE 3 K. = 0.008 M K 8,008 M

| N N
H <;;E

(5-Bromo-1H-indol-2-yl)-(4-methyl-piperazin-1 -yl)-methanone

15

"H NMR (400 MHz, CDCla): § 9.65 (br s, 1H), 7.78 (d, J = 1.0 Hz, 1H), 7.40-
7.26 (m, 2H), 6.73 (d, J = 2.3 Hz, 1H), 3.97 (br m, 4H), 2.53 (t, J = 5.1 Hz, 4H),
20 2.37 (s, 3H).

EXAMPLE 4
Ki = 0.117 pM
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Br p / ~NNNHO 15 (5-Bronp-1

H i ndol - 2-yl ) - (4- et hyl - pi perazi n-1-yl)-nmet hanone 1H
wOleh4(04881 MHz, CDCI 3): 8 9.65 (br s, 1 H), 7.78Ctas20h3527990

1.0 Hz, 1 H), 7.40- 7.26 (m 2H), 6.73 (d, J = 2.3 Hz,

1H, 397(brm4H), 3(t, d =51 H, 4H, 20
2.37 (s, 3H). EXAWPLE 7M 43 WO 2004/ 022061
PCT/ US2003/ 027990 O H T N

H 1 ndol - 2-yl ) - (4- net hyl - pi peftazin _1>yi) met hanone | H

NVR (400 Mz, CDCISlCDS(I)) S7 N7-56 (m 1 H), 7.40
(dt, J = 10 8.3 5 Hz, 7.26~7.20 (m 1 H

;517 % Bk Bt ek 0
2. 31 (Z’BSH) EXAVPLE 5 10 K;=7M O O\ | \ H o

(400 W (QDV%QRGOEQ) oo $3-7.58-(m,) LHeT Hdhte) =150, 8.3
5 éé_ Y9, 3065 R 1R HRIB (A2 oS UPLE. 1), 6.72 0,0 =

0.8 Hz), 3.88 (br m, 4H), 2.48 (t, J = 5.1 Hz, 4H), 2.31 (s, 3H).

EXAMPLE 5
10 4 Ki=7 uM

N N
H <__N§\

(5-Benzyloxy-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone

15
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J)O::"N H N (5-Methyl -
H i ndol - 2-yl ) - (4- et hyl - pi perazi n-1-yl)-nmet hanone 5
waoboiMMR06400 MHz, CDCl 3): S 8 91 (br s, 1 H), ?Cﬁmsgmbmpzw%
J=O.7Hz,IH),724 8.3 Hz, 1 H, 7.04
= 2.

(dd, J = 8.3, (dd, J 0, 0.8 Hz,
1H),388(brm4|—|) 2‘?%”‘“@@6 = 4.0 Hz, 4H), 2.37

(s, 3H), 2.29 (s, 3H). KJ,&(HMWBNE? K;=10M ONNH
N (5, 6-D nmethoxy-1

H i ndol - 2-yl ) - (4-nethy zin-1-yl)-met hanone 15
EXAVPLE 8 K;=2M N NOZ N.O

(4- Met hyl - pi perazi n-1-yl )= ( 7gni t o_-\}l
H i ndol - 2-yl ) - met hanone ' H NWVR 081 MHz, CDCI3): b
1046(brs 1H) 829(d 1 H, 806 (d, 1H) 7.34
(m 1 H, 1 H, 3.94 (br m 4H), 2.54 (t,
2.40 (65 l\/m%wl --ingiol-2000 (4 iyl mwamzbwﬁfmgﬂmne
EXAMPLE 9 K;=10M 02N O9NI O .~/ N 5

5 (4- Met hyl - pi perazi n-1-yl)-(5-nitro-3-phenyl -
1HNINRO408 MHE; BBIAN@®91 (br s, 1H), 7.34 (dm, J = 0.7 Hz, 1H), 7.24

(d, J =8.3 Hz, 1H), 7.04 (dd, J = 8.3, 1.3 Hz, 1H), 6.62 (dd, J = 2.0, 0.8 Hz,
1H), 3.88 (br m, 4H), 2.44-(t, J = 4.0 Hz, 4H), 2.37 (s, 3H), 2.29 (s, 3H).

10

EXAMPLE 7
Ki=10 uM

(5,6-Dimethoxy-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone
15

EXAMPLE 8
Ki =2 uM

20 (4-Methyl-piperazin-1-yl)-(7-nitro-1H-indol-2-yl)-methanone

H NMR (400 MHz, CDCls): & 10.46 (br s, 1H), 8.29 (d, 1H), 8.06 (d, 1H), 7.34
(m, 1H), (t, 1H), 3.94 (br m, 4H), 2.54 (t, 4H), 2.40 (s, 3H).
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EXAMPLE 10 K;=1.7M F3C OO0 10:-N~ HIN 10
(4- Met hyl - pi perazin-1-yi)-(5-trifluoromethoxy-1

weokbawderos2- yl ) - met hanone EXAMPLE 11 15 K; = OPQ24SA003/027990

O G NN HN (6-Chloro-1

H i ndol - 2-yl ) - (4-net hyl - pi perazin-1 -yl)-nmethanone 1H

NVR (400 MHz, CDCI3): S 10.14 (br s, 1 H), 6 7.55 (d,

J =83Hz, 1 H, 7.44 EZOAMPLElgzlon,I H, 7.10

(dd,J:83 18Hz|?% d,J=23,1OHz,
54 =

Il H, 4.00 (br m

(s, 3H). Ms: exact mass cal cu
277.10; mz found, 278.1 [ Mt} 46 WO 2004/ 022061
PCT/ US2003/ 027990 EXAMPLE 127k%¥=0.019M N N F HN 5
(5,7-Difluoro-1 O,N
H i ndol - 2-yl ) - (4- net hyI zi - 1-yl ) - met hanone 1H
NVR (400 MHz, CDCI3): 8 S Nbr 8~21 H), 7.10 (dd, J
= 8.8, 2.0Hz 1H, 6876H8(_\)1|—I), 6.77 (t, J =
2.8Hz,1H),397(brm4H)2 N(t, J =51 Hz,
4H), 2.37 (s, 3H. Ms: exact mass cabtcul ated for

cla ?}-ﬁémﬂpipégﬂlﬁ ’-yIﬂSZ-nltrgips-f)ﬂHRﬂ +1 @-%c{ll\ﬁt{][b-hethanone

EXAMPLE 10
Ki=1.7 uM

F3C/O®_/<°
N N
H Q;}\

(4-Methyl-piperazin-1 -yl)-(5-trifluoromethoxy-1H-indol-2-yl)-methanone

EXAMPLE 11
Ki = 0.124 pM

O
SN
cl N N
H
-
\
(6-Chloro-1H-indol-2-yl)-(4-methyl-piperazin-1 -yl)-methanone
H NMR (400 MHz, CDCls): 6 10.14 (br s, 1H), 5 7.55 (d, J = 8.3 Hz, 1H), 7.44
(t, J = 1.0 Hz, 1H), 7.10 (dd, J = 8.3, 1.8 Hz, 1H), 6.76 (dd, J = 2.3, 1.0 Hz, 1H),

4.00 (br m, 4H), 2.54 (t, J = 5.1 Hz, 4H), 2.38 (s, 3H). MS: exact mass
calculated for C14H4sCIN30O, 277.10; m/z found, 278.1 [M+H]".

46



10

15

20

EXAMPLE 13 K;=0.235M O F '"J: NN-4 H(\\-N 15
(6-Fluoro-1

weékbaderos?- yl ) - (4- et hyl - pi perazin- 1- yI ) - met haromasS1dd3/027990

NVR (400 MHz, CDCI3): 8 9.45 (br s, 1 H), 7.49 (dd, J
=8.8 56 H, 1H, 7.02(dd, J =, 9.4, 2.3 Hz, 1

H, 6.87-6.81 (m 1 H), 6.69 (dd, J = 2.0, 1.0 Hz, 20
1 H, 3.89 (br m 4H), 2EXAMRLEJ2= 5.1 Hz, 4H), 2.88
(s, 3H). EXAVPLE 14 K =3M 47 2004/ 022061

PCT/ US2003/ 027990 ¢ O KcF OlQ1R M N (4, 6-Di chl oro- 1

1-yl)-nmet hanone 5
(1

Hi ndol - 2-yl ) - (4- met hyg er azi
EXAMPLE 15 K;=2M O H
H I ndol - 2-yl )-(4-octyl - -yl ) - nmet hanone 10
I ndol e- 2- carboxylic acid (0. ) ilyw THE (25 m -) was
treated with carbonyl diinfdazol e 178 g) and stirred
at anbient tenperature for 2 h whereupon

&agcgl(lﬁ‘]p R %ig?g-w-ﬁm%ol- ?) (%)mmﬁwl pFIpde?gmnT‘{1 sl)%é%anone

- B

"H NMR (400 MHz, CDCl3): 89.94 (brs, 1H), 7.10 (dd, J = 8.8, 2.0 Hz, 1H),
6.87-6.78 (m, 1H), 6.77 (t, J = 2.8 Hz, 1H), 3.97 (br m, 4H), 2.53 (t, J = 5.1 Hz,
4H), 2.37 (s, 3H). MS: exact mass calculated for C14H15F2N30, 279.12; m/z

found, 280 [M+H]".

EXAMPLE 13
Ki = 0.235 uM

SR
F N N
H
-
\
(6-Fluoro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone
'H NMR (400 MHz, CDCls): §9.45 (brs, 1H), 7.49 (dd, J = 8.8, 5.6 Hz, 1H),

7.02 (dd, J =, 9.4, 2.3 Hz, 1H), 6.87-6.81 (m, 1H), 6.69 (dd, J = 2.0, 1.0 Hz,
1H), 3.89 (br m, 4H), 2.44 (t, J = 5.1 Hz, 4H), 2.88 (s, 3H).

EXAMPLE 14
=3 uM

47



10

15

20

anbi ent tenperature for 18 h, and the solvent renoved
under reduced pressure. The residue was dissolved in

weto2zeet at e and washed with 15 saturated so#CETMS2003/027990

bi car bonate sol ution, and the organic portion was
separated, dried over sodiumsulfate and filtered.

Sol vent was evaporated tolafford 6he title conpound
(0.28 g). 1H NWR (400 M7 .il\, 57.50 (d, J =8.0
Hz, | H, 7.32 (d, J G 7.13 - 7.09 (m 1
H, 6.98 - 6.94 (m 1H) (%H), 3.79 (s,
4H), 2.46 (t, J = 4.7 Hz, 4H) Zigg&gt, J = 7.7 Hz,
3H),146(brs 20 2H), 1.36 - 1. m 12H), 0.82 -
.79 48 \\O 2004 02206 CT/ USZ 3/ 02 0 The
1 et Tl D ue Y SREIRATES (IR IeIBn RS o
prepared according to the general procedure of Schene
1, "as indicated for Exanple 15. EXAI\/PLE 16 5 K1=3M O
~ 0 SI(]\I H 2 (4-Ethyl-piperazin-1-yl)-

H i ndol - 2-yl ) - met hanone E1l

N0 yl)- E)%RMP(@/? 7K15MONN
H I ndol - 2-yl ) - (4- |sopropyIK- leo&r(ﬂam n- 1-yl ) - met hanone
15 EXAMPLE 18 K1=5M i

L
(CH2);CH3
(1H-Indol-2-yl)-(4-octyl-piperazin-1-yl)-methanone

Indole-2-carboxylic acid (0.193 g) in THF (25 mL) was treated with
carbonyldiimidazole (0.178 g) and stirred at ambient temperature for 2 h
whereupon 1-octyl-piperazine (0.142 g) was added. The mixture was stirred at
ambient temperature for 18 h, and the solvent removed under reduced
pressure. The residue was dissolved in ethyl acetate and washed with
saturated sodium bicarbonate solution, and the organic portion was separated,
dried over sodium sulfate and filtered. Solvent was evaporated to afford the
title compound (0.28 g). 'H NMR (400 MHz, CD30D): & 7.50 (d, J = 8.0 Hz,
1H), 7.32 (d, J = 8.3 Hz, 1H), 7.13 — 7.09 (m, 1H), 6.98 — 6.94 (m, 1H), 6.71 (s,
1H), 3.79 (s, 4H), 2.46 (t, J = 4.7 Hz, 4H), 2.32 (t, J = 7.7 Hz, 2H), 1.46 (br s,
2H), 1.36 — 1.03 (m, 12H), 0.82 — 0.79 (m, 3H).
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NN HN 20 [4-(3-Di nethyl
am no- propyl)-piperazin-1-yl]-(1

weokbaderoe2- yl ) - met hanone EXAMPLE 19 49 WO 2002C0222®3/027990
PCT/ US2003/ 027990 KI=7TM O H O N

Thé-tBetcompoureisasfithe iolkyrhing ekamplesidi6-38 )yWerenprepanahe
5 EXAMPLE 20 Kl1=7M

H ON -
agaording @d@ﬁtgﬂnefﬁ Fpéqagqqlq{e 'Pﬁgh_eme 1, as indicated for Example 15.
Hindol -2-yl)-nethanon e 10 EXAMPLE 21 KI=7M N IN
HON 15 (1
H- | ndol - 2-yl ) - (4- phenet IBXAMPRE& Hzi n- 1- yl ) - et hanone
EXAMPLE 22 K1=7M 50 WD 2&05/3% 061 PCT/ US2003/ 027990
O i~

ke
)

(4-Ethyl-piperazin-1-yl)-(1H-indol-2-yl)-methanone

EXAMPLE 17
Ki=5 },lM

RERS

)_

(1H-Indol-2-y1)-(4-isopropyl-piperazin-1-yl)-methanone

EXAMPLE 18
Ki =5 uM

Q /

[4-(3-Dimethylamino-propyl)-piperazin-1-yl}-(1 H-|nd0|—2-yl)-methanone

EXAMPLE 19
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/ NHONHN (1

H 1 ndol - 2-yl ) -[4-(2-pi peridin-1-yl -ethyl)-piperazin-1-
we@i2ho4rerdeanone 5 EXAMPLE 23 K;=8M o ~| N N ONPETHSE)03/027990

[ 4- (2- Et hoxy-ethyl)-piperazin-1-yl]-

H i ndol - 2-yl ) - net hanone ,%0_ LE 24 K;=8M 01~- N

N H N (4-sec-Butyl-piperazi -yl)-

H i ndol - 2-yl ) - net hangnhe 5|\/PLE25 K;=8M 51 WO

2004/ 022061 PCT/ USZ 990 o 1 1 1\1 ~NINH

[ 4- (1- Et hyl - propyl ) - prpehazi

H i ndol - 2-yl ) - met hanone Eg\lA_ E 26 K;=8M O

(4-Butyl-piperazin-1-yl)-(1 H-indol-2-yl)—methanone

EXAMPLE 20
Ki=7 },LM

(4-Cyclopentyl-piperazin-1-yl)-(1H-indol-2-yl)-methanone
10

EXAMPLE 21

15 (1H-Indol-2-yl)-(4-phenethyl-piperazin-1-yl)-methanone

EXAMPLE 22
Ki =7 ]J.M
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01-X~NIN ON H (1

H 1 ndol - 2-yl ) -[ 4- ( 3- phenyl - propyl ) - pi per azi n- |
woyj4mmshanone 10 EXAMPLE 27 K;=8M o i N N PETNSM03/027990

(1 H1 ndol-2-yl)-[4-(1-methyl-piperid '

i n-4-yl)-piperazin-1- t panone 15 EXAMPLE 28 K;

=8M 52 WD 2004/ 022 2003/027990 i | o H ~ N

ONN\_ [4-(2-Dipr hyl ) - pi perazin-1-yl]-(1

H i ndol - 2-yl ) - met hanone 5 in)»;LE 29 K;=10M o N~ ~IN

ON H (1

H I ndol - 2-yl ) -[ 4- (3-phenyl -al | yN)_-pi perazin-1-yl]-neth

anone 10 EXAMPLE 30 K;=9M

(1 H-Indol-2-y1)-[4-(2-piperidin-1-yl-ethyl)-piperazin-1-yl]-methanone

5 EXAMPLE 23
Ki=38 ;,LM

<
VAN
N

—
°\

[4-(2-Ethoxy-ethyl)-piperazin-1-yl]-(1H-indol-2-yl)-methanone

10
EXAMPLE 24

0
H Q——r}
/N

(4-sec-Butyl-piperazin-1-yl)-(1H-indol-2-yl}-methanone
15

EXAMPLE 25
Ki =8 |,LM
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o N~INH (CH2)4CH3 (1
H 1 ndol - 2-yl ) - (4- pentyl - pi perazi n-1-yl)-nmet hanone 15

wexdpREe8l K, =9M ~NNIN ON H (CH2) 6CH3 53 WBCT/US2003/027990

2004/ 022061 PCT/ US2003/ 027990

(4- Heptyl - pi perazi n- 1= 1 FPindol - 2-yl)-net hanone
EXAVPLE 32 5 K; =9M @ N N

0.
[ 4- (2- Di et hyl ani no- et hy )-%ip mn-l-yl]-(l
H i ndol - 2-yl ) - net hanone 1 E 3 KK=9M O ~ NN
HN (CH2)40CH3 (1 N

H 1 ndol - 2-yl ) -[ 4- (4- met hoxy- but yl/))=Ri perazi n-1-yl ] - net
hanone 15 EXAMPLE 34 K;=9M O

[4-(1-Ethyl-propyl)-piperazin-1-yl]-(1H-indol-2-yl}-methanone

5 EXAMPLE 26
‘ Ki=8 uM

Saod

N

O

(1H-Indol-2-y1)-[4-(3-phenyl-propyl)-piperazin-1-yl]-methanone

10
EXAMPLE 27

Ki =8 uM

s
N N
IR
N
Q
\
(1H-Indol-2-yl)-[4-(1 -methyl-piperidin-4-yl)-piperazin-1-yl]-methanone
15

EXAMPLE 28
Ki=8 MM

52



HHO (4-Allyl-piperazin-1-yl)-

Hi ndol - 2-yl ) - met hanone 20 EXAMPLE 35 K;=9M 54 WD
waQod2akD61 PCT/ US2003/ 027990 O H N LN - N PCT/US2003/027990
[ 4- (2-Di nmet hyl am no- et hyl ) - pi perazin-1 -yl]-
H-indol - 2-yi ) -met hapqne 5 EYAMPLE 36 K;=10M o O N~
HN]N (1 HI ndo A- (I -net hyl - pi perid

i n-3-yl)-pi perazins Bi-hanone 10 EXAMPLE 37 K;
=0.1M O \ NJ) 4 HM (
H I ndol - 2-yl ) - (3- et hyl - pi p&ragi n-1- yI) met hanone 15
NVR (400 MHz, CDCl 3): 8916_(\3 , 7.65 (d, J =
Hz, 1 H, 7.42 (d, J 7.30-7.25

1

7.14 (t, J’=72Hz\1_+|)_\6—77 (s, 1H),

H.,
%4 W Dipropylamino-ethyl)-piperazin-1-yl}-(1H-indol-2-yi)-methanone

5 EXAMPLE 29
Ki= 10 pM

-4 |
H Q_—,}
0

(1H-Indol-2-y1)-[4-(3-phenyl-allyl)-piperazin-1-yll-methanone

10
EXAMPLE 30

Ki=9 pM

e

(CH,)4CH3

I

' (1H-Indol-2-yl)-(4-pentyl-piperazin-1-yl)-methanone
15

EXAMPLE 31
Ki=9 uM
O
N N
N
N
(CH,)gCH3

2
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15

20

2H), 3.10 (m 1H), 2.94-2.86 (m 2H), 1.65 (s, 3H),
1.14 (d, J = 5.6 Hz, 3H). 20 EXAMPLE 38 K;=10M 55 WD

waQos/e2BD61 PCT/ US2003/ 027990 O N N N (1- MePOyius1003/027990

H i ndol - 2-yl ) - (4- net hyl - pi perazi n-1-yl)-net hanone 1H

. (736 Papiasgiegh fRk ol ymndndng S,

1H),719714(m1H) 6.62 {d, J =0.8 Hz, 1 H),
3.86 (s, 3H), 3.83 (br m 4H), 2.49 (br m 4H), 2.37
(s, 3H). EXAMPLE 39 10 K;=0.023pM N N C H N
(7-Cnloro-1 EXAMPLE 32

H i ndol - 2-yl ) - (4- met hyl - pi per azi n-1-yl ) - net hanone

2- Chi or ophenyl hydr azi ne hikgg&cqkMoride (0.5 g) in

et hanol (25 nlL) was treated wi th ethyl pyruvate
(0.324 g) and conce furic acid (3 drops).
The m xture was st bi ent tenperature for

five mn and treated wt pol ygho phorlc acid (0.5
g). The nixture was heated at réfl enperature for
24 h whereupon additional pol ypRosphoric acid (0.5 g)

was added and heating continued for a furt h.
The Het&Digthylaminaethyharipetszined-w(1 md@ﬂ%ﬂbmethanone
tenperature and concentrated under reduced pressure.
The residue was partitioned between ethyl acetate and
wat er and the pH of the agueous |ayer adjusted to

neutrality by addltlon of d sodi um hydr ogen
carbonate sol ution. %gggﬁﬁgggraction was
separated, washed wt h bri Wg.g HM’ ed over

(CH2)4OCHS3
(1H-Indol-2-y1)-[4-(4-methoxy-butyl)-piperazin-1-yl]-methanone

EXAMPLE 34
Ki=9 uM

GEHO

(4-Allyl-piperazin-1-yl)-(1 H-indol-2—yl)-methanone

o

EXAMPLE 35
Ki=9 ;,lM
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20

magnesi um sul fate, filtered, and concentrated. The
residue was purified via 25 silica gel chromatography

wO3eP2e0et hyl acet at e/ hexane) to give 7-Chl or oPATHS2003/027990

i ndol e-2-carboxylic acid ethyl ester (0.227 g). This
material (0.102 Q) : ed @ thout further
purification. The es 5>—&reated wiwth T MIithium
hydroxide in 56 WO 28 §22064~PCT/ US2003/ 027990
ethanol (5 m-) followed By tep (3 mM-) and stirred
at anbient tenperature for 1 TiNe—sol uti on was
acidified with 10% hydrochl oric érei/d, diluted with
wat gp._ (o8 N - I '
ot 1 P R S g A ARE{RL o2 Riedifone
sulfate, filtered, and concentrated to afford give 7 5
Chl oro-1 Hindol e-2-carboxylic acid (0.089 g). This
material (0.089 g), was treated with HATU (0.259 q),
HOAT (0.093 g), N, N-diigsgalmme eghyl am ne (0.158
m -) and N-nethyl pi perazine (0.05 nL) in DVF (0.6 nL)
and stirred at anbient tEmpdOatMre for 18 h. The
reacti on m xture was oncentr%ted under reduced
pressure. The residu s\diggolved in ethyl acetate,
washed with 1 10 M.him\?gﬁg acid, saturated sodi um
hydr ogeri car bonate sol uti gn d xhen brine, dried
over nmagnesium sul fate, fil t2€g and concentr at ed
under reduced pressure. The res&iﬁ<l was purified via
2

silica gel chromatography (2-10% __anmmonia in
nmet hanol / di chi or onet hane) to giv e title conpound

0.56 ., 1H 40 , | 3) 8 9.17 S,, 1
G rihdoh i mehy Perdm-s e petzi 1 g -meihgnone
0.8 Hz, 1 H), 7.01 (t, J =7.8 H, | H, 6.73 (d, J =
2.3 Hz, 1 H, 3.88 (br m 4H), 2.45 (t, J = 5.1 Hz,
4H), 2.29 (s, 3H). The title compounds of the

foll owi ng exanpl es (40- 4&%&%5epar ed according to

t he general procedure of as indicated for
exanple 39. 20 EXAMPLE 4@ = i§;FgM010M CQ / O N QO Fi

I
AN
NH

(1H-Indol-2-yl)-(3-methyl-piperazin-1-yl)-methanone
'H NMR (400 MHz, CDCl3): 89.16 (s, 1H), 7.65(d, J=7.9 Hz, 1H), 7.42 (d, J

= 8.3 Hz, 1H), 7.30-7.25 (m, 1H), 7.14 (t, J = 7.2 Hz, 1H), 6.77 (s, 1H), 4.59 (m,
2H), 3.10 (m, 1H), 2.94-2.86 (m, 2H), 1.65 (s, 3H), 1.14 (d, J = 5.6 Hz, 3H).

EXAMPLE 38
Ki=10 pM
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N_(5,7- D chloro-1
H i ndol - 2-yl ) - (4-met hyl - pi perazin-1 -yl)-nethanone 25

WaboNMR06400 Mz, CDCI3): 8 9.08 (br s, 1 H), PCB@SLadn27990

J=1.8 0.8 Hz, 1 H, 7.12 (d, J = 1.8 Hz, 1 H
6.56 (d, J = 2.3 Hz, 1
Hz, 4H), 2.20 (s, 3H).|
PCT/ US2003/ 027990 EXANE
N (4- Bronp-1 V¢

H- i ndol - 2-yi ) - (4- met hyl - pi per azi yI) met hanone 5

3, 7(b|Un4H) 2.34(t,J= 5.1
5NWE 2004/ 022061
E~gi1 KN-—0. 040 M Br 6~N N H

I(EXAI\/PLE 42 K1=0.188M i O Br | ~ ~NNI NH N 10

6-Bro

1 ndol EMeihyl-Hindgk-y1)-(4-methyl-pipgra Zm 1y)rmethanone,.
vaR(400|sz CDCI3): 8 9.70 (br s, 1 H, 7.69 (t, J =

TE NI, (40060, CDG); 6784 (fhid = .G 72%4? 1+, 7ae @y L .3,
o512, 48 Loapri 248, b 1gdeTp 14 6800, 3080052, 1),

3.86 (s, 3H), 3.83 (br m, 4H), 2.49 (br m, 4H), 2.37 (s, 3H).

EXAMPLE 39
K; = 0.023 uM

(7-Chloro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone

2-Chlorophenylhydrazine hydrochloride (0.5 g) inqethanol (25 mL) was treated
with ethylpyruvate (0.324 g) and concentrated sulfuric acid (3 drops). The
mixture was stirred at ambient temperature for five min and treated with
polyphosphoric acid (0.5 g). The mixture was heated at reflux temperature for
24 h whereupon additional polyphosphoric acid (0.5 g) was added and heating
continued for a further 48 h. The reaction mixture was cooled to ambient
temperature and concentrated under reduced pressure. The residue was
partitioned between ethyl acetate and water and the pH of the aqueous layer
adjusted to neutrality by addition of saturated sodium hydrogen carbonate
solution. The organic fraction was separated, washed with brine, dried over
magnesium sulfate, filtered, and concentrated. The residue was purified via
silica gel chromatography (5-10% ethyl acetate/hexane) to give 7-Chloro-1H-
indole-2-carboxylic acid ethyl ester (0.227 g). This material (0.102 g) was used

without further purification. The ester was treated with 1 M lithium hydroxide in
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NBr HN 20 (7-Brono-1

H i ndol - 2-yl ) - (4- net hyl -pi perazin-1-yl)-nmethanone | H
wOlR4(04861 MHz, CDCI 3): 8 9.06 (br s, 1H, 7. 51Pcmms20])3/927990

0.8, 8.1 Hz, 736(dd J=7.7, 0.8 Hz,

etger? %bﬂﬂgésélbwﬁ%@ ks %@b&ﬂemﬁﬁﬁ'“m for

4 th 20288 h(SrocRidric adid, dikded withssater
ch 3”‘I ‘é“?"o‘?’aéf{fﬁl'%%o 321905 mz found, 322.

alﬁd\/éki}acted”lmth ethyleaccﬂia’@o UFte efganiteXtRAGts WeRg |with brine,

drﬂﬁcbe\gauna%«??ar FeHES et ophcpfafi Blior oixe 77,

5 %BOH rﬁé‘dBLeﬁ% Ocaat?c%yllc acid (0,089 g) This mateelrngalZ I(C:] .089 g), was
tredidavith HATB} (ﬁrawemzldém a(§9 3c9.>r i\Li‘s}fiP%O%r&’PM'e%'@X@%ﬂg‘e
((ﬁl@%gﬁ} %,p‘i@%@%@%}b?ﬁ m\’l‘é H;PerFr 6 mL) and stirred at

Péﬁatﬁﬁi Bog 158 h. wﬁéeeg?mmabduyﬂe\pageeoazemteated under
rmmem“f'sznzm,%@.mg"désa S i i
10 I\/ﬁﬁgﬁ' Blﬁlgﬁgféﬁg%g Haroes du-mlqn oﬁ@%ﬂ?ﬁr%@ si)‘}@tr otfand then

sodi um
bRhé adrieeneder meguémm suvbfmqa e‘llmeoed tamsl conpentratesd updemreduced

was separated out, dried qver. sodiu 0
pressuee.cihe Teeidys Was-puTied g SiicR a‘&eé&m@ﬁ%lto%ﬁ%@]@s? Yo M

a\ﬁﬁ’ﬁ%ﬁ? i H&Haﬁb@dléw &f\?ﬂh%hefw GivetRg e Ryn{FeendN0.56 g). H

di chl oronet hane) to afford t he

NN’IR W@WL@DC(Q 37 (bﬂs—|1lk|NR7(4(74(doJm—§1 idcitd),7.24 (dd, J
15 =i 408 H2317H)( 7,00ty £ 5 Bz, g 7%3(d8§ 2% 8z, ) 388 orm.
4 2 13C NMR (400
4%7'-)&?4%&31 flll—%ghlﬁ) éilgg & ﬁgo 3 129 6, 129.0, (
124. 9, 116 8, 113.5, 111. 3 55.3, 54.9, 46.8, 46.1,
TABZe' t%tl'e compounds of the following examples (40-43) were prepared

according to the general procedure of Scheme 2, as indicated for example 39.

20
EXAMPLE 40
K;=0.010 uM
Cl
\Qf\»_(o
N N
H
L
\
(5,7- Dichloro-1 H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone
25
'H NMR (400 MHz, CDCls): 8 9.08 (br s, 1H), 7.36 (dd, J = 1.8, 0.8 Hz, 1H),
7.12(d, J = 1.8 Hz, 1H), 6.56 (d, J = 2.3 Hz, 1H), 3.77 (br m, 4H), 2.34 (t, J =
5.1 Hz, 4H), 2.20 (s, 3H).
30
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25 EXAVPLE 45 Ki =10M 59 WD 2004/ 022061
PCT/ US2003/027990 O NN~ . HO N (CH2)5CH3

wWO2eH@2ul61 pi perazin-1-yl)-(1 Hindol-2-yl)-net RENWIS2003/027990

I ndol e-2-carboxylic acid (5.2 g) in THE (200 m-) was
treated with 5 carbonyl e (4.8 g) and stirred
at anbi ent tenperature ?XANQ?)EEQ‘J wher eupon )
4- et hyl - pi per azi ne- 1- c¥ bdx940 pMaci d tert-butyl ester
(5.0 g) was added. The gnixture was stirred at anbient
tenperature for 72 h an sol vent renoved under
reduced pressure. The di ssol ved in ethyl
acetate and washed wt t uyatied sodi um bi car bonat e-
solution. The organic IT&poftio S separated, dried
over sodium sulfate and fil tler _mgnd sol vent was
evaporated to afford a solid. R stallization from
hot ethanol afforded 4-(1 H

| ndol e(ﬁsﬁcﬂﬁbqwkr)ddmzom eqammhw -iperaainyd iyb)-mettinone
tert-butyl ester (4.2

4- (1H 1 ndol e- 2- carbonyl) plpera2|ne 1-carboxylic acid
tert-butyl ester (0.165 g) 15 in dichl oronethane (10
m.) was treated with trifluoroacetic acid (2 m-) and
stirred at anbient tenpEXAMPEE42 | h. The sol vent
was renoved under reduced ressure to afford
(1H I ndol - 2-yl) - plpera2| 95 M hanone

trifluoroacetate salt. ( N R (408 NFE CDC13): 8 7.63
(d, J =8.07 Hz, 1 H), ddy J 8. 3, 0.8 Hz, 1
H, 7224 (m 1 H, 7. R H ., N 91 (s, 1 H, 4.12

(t, 203 = 5.0 Hz, 4 t 3. 35 it J 5.3 Hz, 4H)).
This internedi ate was di ssol ved iwn-Nacetone (5 nl),
treated with potassi um carbonate (0.22 g), iodohexane

of "t no @ BroBRt 1G5 Ptk Aherdirl - YR

'H NMR (400 MHz, CDCls): 8 9.70 (br s, 1H), 7.69 (t, J = 0.8 Hz, 1H), 7.51 (d,
J =86 Hz, 1H), 7.24 (dd, J = 8.6, 1.8 Hz, 1H), 6.76 (dd, J = 2.0, 1.0 Hz, 1H),
3.98 (br m, 4H), 2.54 (t, J = 5.1 Hz, 4H), 2.37 (s, 3H).

EXAMPLE 43
K; = 0.055 pM
O
gag
N N
H
Br Q;;}
\
(7-Bromo-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone

H NMR (400 MHz, CDCls): & 9.06 (br s, 1H), 7.51 (dt, J = 0.8, 8.1 Hz, 1H),
7.36 (dd, J = 7.7, 0.8 Hz, 1H), 6.96 (t, J = 7.8 Hz, 1H), 6.76 (d, J = 2.3 Hz, 1H),
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pressure afforded crude product which was purified via

preparative thin |layer chromatography eluting with
woQdesroerdsanol / di chI oronet hane to give the titl eC2a52003/027990

conpound (0. 06 . 1H NWMR (400 MHz, CD3OD): 8 7.60 (d,

ST, 2, B g 2B 6 S M el

cél%ulalech%r @149I963rN503324|d)5,, ndz féur(d, 322. F[\NG+E]Hz,  4H)
H), 1.58 - 1.52 (m 2H), 1.34 (br s,
, 0. 94 - o 90 (m 3H). ~60 WD 2004/ 022061

ks f§@f§"'“?>éﬁe"‘ﬁp$@‘$@@par ffepdi gosorng o

tHdge g6 prdceduaceSeisern 3Schene 5, as indicated for
Exanpl e 74. EXAMPLE 46 5 K;=10M 0 CN H\--~O

[4-(2-Cycl ohexyl -ethyl)-piperazin-1 -yl]-(1

H-|(ndol 2-yl) - et hanone pxQuPKAMAE 47 K =10M 0 N ON
H(1l HI

ndol - 2-yl ) - [ 4- (4- met hy| 4e0.908% M per azi n- 1-yl | - met han
one 15 EXAMPLE 48 K;B:3M Br 0O N~ H\

(5-Bromo-benzofuran-2-yl)-(4-methyl-piperazin-1-yl)-methanone

5-Bromo-benzofuran-2-carboxylic acid (0.346 g) in THF (7 mL) was treated
with carbonyldiimidazole (0.214 g) and stirred at ambient temperature for 2 h
whereupon methyl-piperazine (0.129 g) was added. The mixture was stirred at
ambient temperature for 18 h and then concentrated under reduced pressure.
The residue was dissolved in dichloromethane and washed with saturated
sodium bicarbonate solution, whereupon the organic portion was separated
out, dried over sodium sulfate and filtered. The solvent was evaporated, and
the residue was purified via silica gel chromatography (5% 2M ammonina in
methanol/dichloromethane) to afford the title compound (0.222g). 'HNMR
(400 MHz, CDCl): §7.75 (d, J = 1.9 Hz, 1H), 7.45 (dd, J = 8.8, 1.9 Hz, 1H),
7.37 (d, J = 8.8 Hz, 1H), 3.83 (br s, 4H), 2.48 (t, J = 4.8 Hz, 4H), 2.33 (s, 3H).
3¢ NMR (400 MHz, CDCl3) & 159.4, 153.4, 150.3, 129.6, 129.0, 124.9, 116.8,
113.5, 111.3, 55.3, 54.9, 46.8, 46.1, 42.9.

EXAMPLE 45 !
Ki=10 },lM
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N 20 (3-Brono-1 Hindol-2-yl)-(4-nethyl-piperazin-|
-yl)-met hanone 61 WD 2004/ 022061 PCT/ US2003/ 027990
WO 2bb4tonziel - 2- yl ) - (4- met hyl - pi per azi n-1-yl ) - net R@NWIS2003/027990
(Exanple 4, 0.222 g) in acetic acid (1 nml-) at '
anbi ent tenperature was treatgd with brom ne (0.05
m-) and stirred f h\ e reaction m xture was
poured into water a to basic pH by
addi tion of 1 M sodi um hyroxi d§. The nixture was
extracted with 5 dichl oronet The organic extracts
were conbined, dried over sodiufgHseHiate, filtered,
and concentrated to give crude product. Purification
via sili ca(4-pekyleipenmaino trydpiiyi- IndIOIJB'rMh)gmﬂ/ﬂ’taﬁlODGS%
met hanol / di chl or omet hane, afforded the title conmpound
(06é54 g). 10 E;(AI\/PLE49 K;=3M Br Br \ 0O NIN H H
Indol &3 d 2 g) in THF (200 mL) was treated with
S22 RBPadd (9.2,8)n THE

perazi n-1-yl)-net hanone 15

céﬂbdﬂryldetiaZelyl )18(91)em§i streg apambient lamperatuee; fos 18Hain

Wik e fe e bela 1 ABbficOud sl 6B (G o) wes

dided. THEYMBLFd W8s Efrred ab ambiéntrieaperatararfor 72 e andghe
poured 1nto water and adjusted to basjc

saumm removed ungeseduged pyessieddn eﬁﬁé‘@ﬁ'ﬁ%@%ﬁ géﬁa@ed in ethyl
t .
H@Wi&c\gﬂ%gh g%rgo lﬁ]@\r}g?a@gﬁ??mgﬂ@b The organic
Hgaﬂ;c?r{?fl\?gtse@@%tédrmﬁ]d Wémbo}mgamfate: and dilteredd aud solvent was
ion via sjlica
enPPRIaLSRdp RBOTLA DI RRCHSIREAARN G GOt GTor ey 4-(1H-
lﬁg&g%-ggrtfo%yﬂ)?p’%p&)azme-1 -carboxylic acid tert-butyl ester (4.2 g).

4-(1H-Indole-2-carbonyl)-piperazine-1-carboxylic acid tert-butyl ester (0.165 g)
in dichloromethane (10 mL) was treated with triflucroacetic acid (2 mL) and
stirred at ambient temperature for 1 h. The solvent was removed under
reduced pressure to afford (1H-Indol-2-yl)-piperazin-1-yl-methanone
trifluoroacetate salt. ('H NMR (400 MHz, CDCl3): &7.63 (d, J = 8.07 Hz, 1H),
7.44 (dd, J = 8.3, 0.8 Hz, 1H), 7.24 (m, 1H), 7.08 (m, 1H), 6.91 (s, 1H), 4.12 (1,
J = 5.0 Hz, 4H), 3.35 (t, J = 5.3 Hz, 4H)). This intermediate was dissolved in
acetone (5 mL), treated with potassium carbonate (0.22 g), iodohexane (0.106
g) and heated at 50° C for 10 h. Evaporation of the solvent under reduced
pressure afforded crude product which was purified via preparative thin layer
chromatography eluting with 10% methanol/dichloromethane to give the title
compound (0.06 g). 'H NMR (400 MHz, CD30OD): & 7.60 (d, J = 8.0 Hz, 1H),
7.42 (d, J = 8.3 Hz, 1H), 7.21(ddd, J = 8.1, 7.1, 1.1 Hz, 1H), 7.16 — 7.04 (m,
1H), 6.81 (s, 1H), 3.89 (br s, 4H), 2.56 (t, J = 5.0 Hz, 4H), 2.43 — 2.40 (m, 2H),
1.58 — 1.52 (m, 2H), 1.34 (br s, 6H), 0.94 — 0.90 (m, 3H).
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25 EXAWVPLE 50 K;=9M 62 WD 2004/ 022061
PCT/ US2003/ 027990 Br Br / 0 N Br HO

wO2e0RIgl - pi perazin-1-yl)-(3,5,7-tribrono-1 PCT/US2003/027990
H i ndol - 2-yl ) - net hanone (1

TI‘I(?J,r ﬂlt@@dlamégmhgs (Zagtzhﬁﬁohgwmgl @anages (46-47) wese prenaied
e 4, in
aceaniionto taspenailPbasura FLSTIRI G ROt gRRRY (B EXaTRlg 74

10

15

20

and stirred for 7 h. The reaction m xture was poured
into water and adjusted to basic pH by addition of 1
M sodi um hydr oxi de. TheEXAMRUE4Gas extracted with

di chl or omet hane. The or ganlgl ﬁlr acts were conbi ned,
dried over sodium sul fake? Pint ered, and concentrated

to give crude produc Purifeocation via silica 10 gel
chr omat ogr aphy, e 1- 8%
met hanol / di chl or ometgangy af feeded the title conmpound

(0.038 g). EXAMPLE 51 1% K{=7M .CHO O--'":~-NN O N H
N 2-(4- Met hyl - pi perazi ne- 1-cafbonyl ) -1

H- i ndol e- 3- car bal dehyde (1H 1

ndol - 2-yl ) - (4-net hyl - pi perazi n-1-y net hanone
(Example 4, 0.206 g) in 20 DMF (1. ) at 0 C was
treated with phosphorus oxychlorid 0.1 m-) over 10

te rrpe[gggiélﬁ%% ?myp @36&3%31 AL (ARCinkBI- 8P FBthanone

EXAMPLE 47
Ki=10 !,tM

O

Y

N

A

(1 H-Indol-2-yl)-[4-(4-methyl-pentyl)-piperazin-1 -yl]-methanone

5

o

EXAMPLE 48
Ki =3 },LM

Br
Qe

N N

H Q:r}\

(3-Bromo-1H-indol-2-y1)-(4-methyl-piperazin-1-yl)-methanone
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for 16 h. The reaction m xture was poured into water
and adjusted to neutral pH by addition of 1 M sodium

waypdngz2de. The mi xture was extracted with PCT/US2003/027990
di chl or onet hane The organi c extracts were conbi ned,
' B A ’-rﬁéthéﬁél@éi Exdifiple 4, 0.222 g) in
ggn@g%% Hglve écrrg%lh g oduct . Pusl fi cgu on Vi ag)

aiettic @aid elsnmg)atammmeﬁmemmwmae@@awm brgatine (0.05 mL)

St o Shenreertioh MavsrHeRIPPHIRY 11q Materapsbadiysted to
lﬂé%ﬂ,l adcﬂtlmw i s2Riunhydi@ddeiaTkad Midlurdiwis extracted with

drsmommema;ne) 1%he angiehid exhiasts werecampinedysiring myies sodigm

el dfered A Ranated g PHlds Progugt, ;Pystiogtion yig piica

g?él%hﬂirﬁalbbrép , Sutiswith 828% tnathbhokdidhlorvipeteine aifdeled the
0.0 stlrred at anbient tenperature for 3 h.

mwwd (W484 @noved under reduced pressure, and
the residue treated with saturated sodi um

hydr ogencar bonat e sol ution and extracted with

di chl oronmet hane. The organic 15 extracts were dried
over sodiumsul fate, fil teredclaéé\ g concentrated. The
resi due was purified vi aE a | chromat ogr aphy,
eluting with 1-8% rrethanq{/_dégpﬁ oronet hane, to afford
the title conpound (0.042g). EXAMPLE 53 K;=9M ON
O0-~?Nd CN HN (4- I\/bthyl plﬁIerazm I

-yl)-(3-pyrrolidi n-1-3BF \
Q

H i ndol - 2-yl ) - met hanone
(3,5-Dibromo-1 H-indol-2-y|)-(4-methyl—p|perazin—1-yI)-methanone ‘

(1H-Indol-2-y1)-(4-methyl-piperazin-1-yl)-methanone (Example 4, 0.222 g) in
acetic acid (1 mL) at ambient temperature was treated with bromine (0.10 mL)
and stirred for 7 h. The reaction mixture was poured into water and adjusted to
basic pH by addition of 1 M sodium hydroxide. The mixture was extracted with
dichloromethane. The organic extracts were combined, dried over sodium
sulfate, filtered, and concentrated to give crude product. Purification via silica
gel chromatography, eluting with 1-8% methanol/dichloromethane afforded the

titte compound (0.123 g).

 EXAMPLE 50
Ki=9 uM
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WD 2004/ 022061 PCT/ US2003/ 027990
(1H I ndol - 2-yl ) - (4-nmet hyl - pi perazi n-1-yl) - net hanone
wOBs@Empre14, 0.231 g) in acetic acid (1.5 nl - PpCcatws2003/027990
anbi ent tenperature was treated with parafornmal dehyde
(0.4-9g) and pyrrolidine (0.1 ). The reaction
m xture was heated gt 6Q1 for 65h then poured into
wat er and the sol uti on&d] s 0 basic 5 pH by
addition of 1 M sodi um fkydro The m xture was
extracted with dichioronethgne/ T organi c extracts
were combi ned, dried ovePrsodiu ulfate, filtered,
and concentrated to give crude product. Purification
via silica gel chronmatogra ,elutin 1th 1-89
met r(afi\dewuknineaza?rétmhﬁfeg&rﬁ@%&ﬁ@“‘ﬁ“%@"&%ﬁ%@%%
(0.1 g). 10 EXAMPLE 54 K; = 0.378 M CHIN N 15
(3-Chloro-1 .
(1Hk-iHRD=B)- (- netryl-pipdrakingt -prmaethanong (Examplaf o822 g)in

5 aqutenn ¢ MGt SrpeR e RIS Sk At W PRRIRE .15 mL)
a@zﬂ?ﬁff@a idr"Re Wg%%ﬁ@% rlﬂifd%?é fesWduRedVinto water and adjusted to

osucci ni m de %1) and stirred for 6 h. Th? th
basiepH ipnadiitonos 1Vdsopturdinydraxidey The &pigiire Wassedepcted wi

i th water, tur at ed sodi .
dishlaremginancs THOA AN P Apre pOHRETEH A Gyer sodium
s{g. dib efiiesled 2850 EoRGATEdted Q@'Ptv@ crgdle eraduade Furifidation via silica

urrfication via silica gel chromatography, .eluti
10 gel ¢Hromat@rapby raluting witbri 8homettanydicaroisthans affdrded the
title co (Q.36 g). 1H NVMR (400 MHz, CDCI3): 8
t"i@ﬁ@“kp@Hj‘n,B?éfbg?Q%m, 3.79 (4H), 7.21 (1 H), 7.31 (1
H, 25 7.38 (1 H, 7.64 (1 H, 9.05 (1 H).. EXAVPLE 55
K. =7.0 M 65 WD 2004/ 022061 PCT/ US2003/ 027990 Ci

EXAMPLE 51
15 Ki=7pM

CHO
O

&

2-(4-Methyl-piperazine-1-carbonyl)-1 H-indole-3-carbaldehyde

IZ

(1 H-Indol-2-yl)—(4-methyl-piperazin-1-yl)-methanone (Example 4, 0.206 g) in
20 DMF (1.5 mL) at 0° C was treated with phosphorus oxychloride (0.1 mL) over
10 min. The reaction mixture was warmed to ambient temperature and stirred
for 16 h. The reaction mixture was poured into water and adjusted to neutral
pH by addition of 1 M sodium hydroxide. The mixture was extracted with
dichloromethane. The organic extracts were combined, dried over sodium

75  sulfate, filtered, and concentrated to give crude product. Purification via silica
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Cl O HN (3,5-Dichloro-1
H i ndol - 2-yl ) - (4- met hyl - pi perazi n-1-yl) - nmet hanone

WO 3e@@hhoen- 1 PCT/US2003/027990
H i ndol - 2-yl ) - (4- net hyl - pi perazi n-1-yl) - net hanone

le 1, .0.23.,5 ol ' . i}
R S
tittedh {oMe8 gp (0.123 g) and stirred for 18 h. The

reaction mxturée was diluted with ether, washed with

wat er, saturated sodi um hydrogencarbonate solution
and then brine, dried over sodiumsulfate, filtered,
and concentrated to give crude product. Purification
via silica gel chromatogiXMplL.E&2uting with 1 10 8%
nmet hanol / di chl or omet hane afforded the title conpound
(0.13 g). 1H NWR (400 MKZF@J@MS): 8 2.36 (3H), 2.53
(4H), 3.79 (4H), 7.22 (1 Hp, 7.29 (L H), 7.58 (1 H),
10.39 (1 H). 15 EXAWPLE 56 YK1=0.238 M C Br O HH
IN (5-Bronp-3-chloro-1 I ndol - &yl )-(4-nethyl -

pi perazi n-1-yl)-net han 205(%- Brono- 1

H i ndol - 2-yl ) - (4- et hy pPRr azNa-~1- yl ) - met hanone
(Example 3, 0.27 g) in dichHl okonephane (3 nL) at
anbi ent tenperature was treated“wnN h N

chl orosucci nimide (0.103 g) and stirred for 18 h. The

e e S T e

and then brine, dried over sodiumsulfate, filtered,
and concentrated to 25 give, cru

2R VeI PIRsTeainer 1srarPeRY N O Bt AlppY e (Sxagle 51,
OM%IEQ Oe%%%'%g%?%/ ' apeitbangthaddanimesbrohgdiide (02024

66 WO 2004/ 022061
gPEhidBRRA3 2Tt tetriraivdie foChtl Shhe golgeriongs pgmoyed snder

rggflggpct gr'e;ggr(e? 5'216 trZ'e %gsigtlje "Epe’atca?d #rh Ghtdhted doditim( T B,
hydrogencarbonate solution and extracted with dichloromethane. The organic
extracts were dried over sodium sulfate, filtered, and concentrated. The
residue was purified via silica gel chromatography, eluting with 1-8%
methanol/dichloromethane, to afford the title compound (0.042 Q).

EXAMPLE 53
Ki =9 uM

G

N

o)

(4-Methyl-piperazin-1-yi)-(3-pyrrolidin-1 -ylmethyl-1H-indol-2-yl)-methanone
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5 EXAMPLE 57 K;=9M / ,N N HN
(3- D net hyl am nonet hyl -

weokbawderoe2- yl ) - (4- et hyl - pi per azi n-1-yl ) - met haromaS2@6/027990

The title conmpound was prepared from (1

(’rHJme'é!Lz% th)métﬁypﬁbébéa@w;ﬂ) _AfEthadond (Exaetplenyie231 g) in

according to the general procedure of

aEgbmpc@ (5£ MB@éamIGMﬁﬁﬁw%UT%M@S treatedmith 1949). 1H

pﬁl\gg 4%{%@% (%% Hﬁ?ﬁig@jné@ ﬁ]nzl;g Tﬂg_ge%cég’g éﬂ{@re was

h%'é‘ied at36@‘9fo@|€rh tl’fé'ﬁ)po&eé(?ntbhﬁateﬁ Hhd tRe 28Iution atilisted t@Hasic

M5 (el ectrospray): 15 exact mass cal cul at ed
ptbby addl’elmwfd M3m0iuo hydrexideunbe mixiure wasggtracted with

132M
dEhioTRETetBaDF) T e EraE wsld Embhed,drind euersodium
s(ﬂkété 'ﬁﬂg*ir(ﬁ"ahh)lcghéemét@ﬂ toﬁE‘&@bﬂweﬂpr byt - Petiffeationevia silica

(Ex g) -) was treated ta
gﬁbab@matogramw@émﬂngmm& 8% r@fﬁbaae dighlaromethang Affasded the

ni ght. The reaction m xture was
tJE'S%E‘W%E{ﬂ% reduced pressure, and the residue
was purified via preparative thin layer 67 WO
2004/ 022061 PCT/ US2003/ 027990 chr onat ogr aphy to
afford the title conpound (0.02 g). 1H NWR (400 MHz,
CDCI3): S 9.21 (br s, 1%@%5@, J =8.0Hz, | H,
7.40 (d, J =8.3 Hz, 1 , . d, :73Hz,1H),
7.12 (m 1 H, 6.60 (s, Ki3,378. 4 (br s, 4H), 3.85
(br s, 4H), 2.63 (s, 3H). o

Z; /?
z 0

I

-

(3-Chloro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone

(1H-Indol-2-yl)-(4-methyl-piperazin-1-yl)}-methanone (Example 4, 0.5 g) in
dichloromethane (3 mL) at ambient temperature was treated with N-
chlorosuccinimide (0.301 g) and stirred for 6 h. The reaction mixture was
diluted with ether, washed with water, saturated sodium hydrogencarbonate
solution and then brine, dried over sodium sulfate, filtered, and concentrated to
give crude product. Purification via silica gel chromatography, eluting with 1-
8% methanol/dichloromethane, afforded the title compound (0.36 g). "H NMR
(400 MHz, CDCls): § 2.36 (3H), 2.52 (4H), 3.79 (4H), 7.21 (1H), 7.31 (1H),
7.38 (1H), 7.64 (1H), 9.05 (1H).

EXAMPLE 55
Ki =7.0 IVLM
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5 The title conpounds of the follow ng exanples (59
and 60) were prepared according to the general

wonrom@dence of Schenme 1. 10 EXAMPLE 59 K; =46nMPCO/US2M3/027990

10:"NHN H N (4-Methyl -piperazin-1 -yl)-(5-nitro-1
H i ndol - 2-yl ) - net hanone 15 m xture of

S-nitroindol e-2-carbgyylic acfd (4,38 g) and 1-(3

di met hyl am nopr opyl ) - 3- carbgdi i m de hydrochl ori de
(EDC, 4.89 g) in dichmgﬁ% 50 mM-) was
treated with N-nethyl pi perazime . m-) and

stirred at anbient tenperature f 6 h. The reaction
m xture was poured into dichloronet\hane (200 ni),

hed with d sodj um 20
by i oIk -3V AV e T Vb eLPTNe

sodiumsul fate, fil tered and concentrated under
reduced pressure. The resi due was purified via silica
(@-ﬂhI@dmr-uﬁanoqpapm@(n@etmpl%lpmaﬂmfﬂfyl)ameﬁwnone (Example 1, 0.23

oyt BRBroet b b dosdbipordlU g oL RAY T

590&&@1%@& (6.123 ? ) hAd 'ﬂ?rre@i fb'? 18& 1'|1hé ﬁb‘bctlénm&tulé was
dilstedlwith ;etmergv'ya§bed mlthzwgter zsaegtzra(th sgdlﬂnuhygyog@ncampnate
TR T (et e
e MokE, pﬁ@du@lS M&?lf%@ﬂéﬁ QR28da BETEHIGARAGHRPRY luting with 1-

6.6 nMi
8% methanol/dlchloromethane afforded the title compound (0.13 g). "H NMR

(400 MHz, CDCl3): 8 2.36 (3H), 2.53 (4H), 3.79 (4H), 7.22 (1H), 7.29 (1H),
7.58 (1H), 10.39 (1H).

EXAMPLE 56
K = 0.238 uM
Cl

I
-

(5-Bromo-3-chloro-1H-indol-2-y1)-(4-methyl-piperazin-1-yl)-methanone

IZ2_ -

(5-Bromo-1H-indol-2-yl)-(4-methyl-piperazin-1-yl}-methanone (Example 3,0.27
g) in dichloromethane (3 mL) at ambient temperature was treated with N-
chlorosuccinimide (0.103 g) and stirred for 18 h.‘ The reaction mixture was
diluted with ether, washed with water, saturated sodium hydrogencarbonate
solution and then brine, dried over sodium sulfate, filtered, and concentrated to
give crude product. Purification via silica gel chromatography, eluting with 1-
8% methanol/dichloromethane afforded the title compound (0.16 g). "H NMR
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(7-Methyl -1 Hindol-2-yl)-(4-nethyl-piperazin-1
-yl)-nmethanone 5 A m xture of
WaG-20@itagisi ndol e- 2- carboxylic acid, (1.79 g, 10PamwIS}q03/027990
1- (3 di net hyl am nopropyl) - 3-et hyl car bodi i m de
(MCMHQh Coclde & 2R6, (3M)83.58,(4 1P, 3. ﬁﬁ’dprb'l),l h2sir),2r .89 ¢tH),
m-) was treated with N nethyl pi perazine (2.22 ., 20
7iAdH), 84 (AEbcti on mixture was stirred at anbient
tenperature for 16 h and then concentrated under
reduced pressure. The residue was dissolved in 10
CH2Cl 2 (100 nL), washed with water (25 nL X2) and then
brine (25 nmL), dried o ' sulfate, filtered,
5 and concentrated under %ﬂggtﬁssure This product
was purified via silica grl-¢g glmmatography (5-10%
nmet hanol / di chl or onet hane) to Ive the title conpound
as a white solid (2.5 g, 977 3%9. 1H NMR (400 MHz,
CDCI3): S 11.07 (br s, 1 HN 7.43 (d, J =7.04 Hz, 15 1
Hy, 7.00-6.92 (m 2H), =1.96 Hz, 1 H), 3.86
(br s, 4H), 2.37 (s, 3H .28 (m 4H), 2.19 (s,
3H). M5 (el ectrospray) X Rss cal cul ated for
C15H19N30, 257.15; mz foun& _‘3 [ MEH] +. 20 EXAMPLE
61 K, =19 nM H2N/ \1 O NHO Ani no- 1
H i ndol - 2-yl ) - (4- et hyl - pi perazi n-N -yl)-nethanone 25
The product of Exanple 59,
(8- mmemylamupemamwtbmnpl-zwl)rﬁ%méiwlﬂwa@n byhimethanone
nmet hanone (1.8 g) was dissolved in CH3OH (50 L) . At
roomtenperature, amoniumformate (3.94 g) was
10 THAR cdrﬁ%b@ﬁ‘@d«é&?ré%ﬁ(ﬂd@&%rﬁdﬂHlnhndol eqn)g@nrr@mw\@lperazm -
2004/ 022061 PCT/ US2003/ 027990 = (0. 66 : Th rea}%(l 53
yhinethanones Exeaniel 4) sceardingdorthe aesef erPﬁe ds st Exartnle

(et o S | GRHIROE S 040 gﬁfl:[r)\!ur\yl 480 Wifiz, CPCls: 59.39

‘ﬁﬁ?ﬁgﬂgf”%‘r@ﬁfﬁfgﬁi‘f fm.. 960,724 b %"ﬂ“" (n. 14, 528 (S 20,
| | V
709 . d1)- 2AONDR A0 20 toy BF) o551 Skl VS SREROEhay):

ey kS efuhed Br g NG, 400.26; R filnd] 3912 BbHr.

1.37 Hz, 1 H), 3.88,(br m

EXAMPLE 58
Ki = 0.132 uM

e

(1H-Indol-2-yl)-(4-methyl-piperazin-1-yl)-methanethione

20

(1H-Indol-2-y1)-(4-methyl-piperazin-1-yl)-methanone (Example 4, 0.123 g)in
THF (1 mL) was treated with Lawesson's reagent (0.243 g) and stirred at
25  ambient temperature overnight. The reaction mixture was concentrated under

reduced pressure, and the residue was purified via preparative thin layer
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4H), 3.70 (br s, 2H), 2.40 (t, J = 4.70 Hz, 4H), 2.25
(s, 3H. M (electrospray): exact nmass cal cul ated for
wQRdHENE6D, 258. 15; m z found, 259.1 [ MtH| +. 1@CEXAMBBEM27990

62_ Ki=7nM i | ONN NH2_H 0 N_ (7-Am'r110-1
%@ﬁ%?%%régy%? @xgxogﬂ%nm@éh%g ShrapsaTd (0.62yy)) FEUIR QDD MKS,

CBHQIPt Bya.2 pi(lpes,att )a 7163/ (d,J(7 810 HeotH)+7.4d .- L=\8.3 Hz, 1H),

TEoddnd 772k B 7 hisBe Tl P Bl s o D o dor .

AH ,222@3 Eg’r@ ‘was added, followed by 10% palladi um on
ca? bon (2. X])g, 2.22 mmol ). The reaction m xture was

heated 20 to reflux for forty mn, cooled, and then
filtered through a celite pad. The filtrate was
concentrated, and the residue was purified via silica

URE tild COMMoRGHaR Xhe (‘&rolwg?r‘)/% gxég‘ruﬁl@%qﬁbfadd‘?m were prepared

nmet hanol / di chl or onet hane ive the title conpound

édcordigg tg éhe gepnesal groeddure whiScheme 1.d. 1H NVR (400
MHz, CDCl3/CD3CD): 8 7.08 (d, J =7.83 Hz, 1 H), 6.94
(t, 3 =7.83 Hz, 1 H, 6.73 (s, 1 H, 6.58 (d, J =7.63

25 Hz, 1 H), 4.12 (s, 2HEXAMBREGY s, 4H), 2.51 (br
s, 4H), 2.34 (s, 3H. M5 (electrospray): exact nass
cal cul ated for Cl4H18M40, Ke5&618M n1 z found, 259.1

[ MtH] +. The title corrggwnd of theofol | ow ng exanpl es
(63 through 66) were pre N\30zaccording to the
general procedure of Sch 2004/ 022061
PCT/ US2003/ 027990 EXAMPLE 63 | :@ nM HO N N

N

\
(4-Methyl-piperazin-1-yl)-(5-nitro-1H-indol-2-yl)-methanone

A mixture of 5-nitroindole-2-carboxylic acid (4.38 g) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC, 4.89 g) in
dichloromethane (150 mL) was treated with N-methylpiperazine (2.83 mL) and
stirred at ambient temperature for 16 h. The reaction mixture was poured into
dichloromethane (200 mL), washed with water, saturated sodium
hydrogencarbonate solution and then brine, dried over sddium sulfate, filtered,
and concentrated under reduced pressure. The residue was purified via silica
gel chromatography (0-10% 2M ammonia in methanol/dichloromethane) to give
the title compound (1.8 g). H NMR (400 MHz, CDCl3): 6 10.97 (brs, 1H), 8.58
(d, J=2.15 Hz, 1H), 8.11 (dd, J = 2.15, 7.04 Hz, 1H), 7.44 (d, J = 9.00 Hz, 1H),
6.89 (s, 1H), 3.95 (br m, 4H), 2.52 (t, J = 4.89 Hz, 4H), 2.34 (s, 3H). MS
(electrospray): exact mass calculated for C14H16N40O3, 288.12; m/z found, 289.1
[M+H]".

EXAMPLE 60
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H~ N 5 (6-Hydroxy-1
H i ndol - 2-yl ) - (4- met hyl - pi perazi n-1-yl) - nmet hanone
wo-20tozey- 1 H-i ndol e- 2- carboxylic acid ethyl eerTaIS2003/027990
(5.0 g) was treated with [ithium hydroxide (2.33 g)
in THE (90 ni-) foIIovveq(QyG r (30 mM-) and stirred
at ambient tenperature for 1 . The sol ution was
acidified with 10% 10 k ¢ Mic acid, diluted with
wat er and extracted w acetate. The organic
extracts were washed Wy —Srl ed over sodium
sulfate, filtered, and!contentrated to afford
6- Met hoxy-1 Hi ndol e- 2- car boxyl i d‘lam d (4.60 g). This
material (4.64 g) and
1-(3- qqueéth |L1a|q1|mmr21 Y (-rettyhyiberazirediyl)rimdhanone
hydr ochl ori de . ? i n di chl oronmethane (200 ni -)
were treated vvlth N 15 net hyl pi perazine (3.23 m-) and

5 AR o ZanBRYliidiie B PRRERIG St f1.7p %, A0 ion et on
d'ﬁ'ﬁ??@#dﬁﬁpr@hym‘mam byrtmukﬂphyler(E@Kh&Bﬁ @nabe

b d d
i) orG:Clabtoe aaras el Rt PElBERe AR 2 iy, 20
P s NI hbd R Wistitdd Gealort tepBadraRin h and

anmonia 1n anol / di chl or onet hane)
th@h%n@@nh@ﬁeﬂm«ﬁe‘t réﬁmcmtbppezsyte) -The residye was dlssolved in

0 oRBEED o Wb BEMRBISRRr 85 A, A2, R RS B8 i

é(]'gﬁg‘l Sirafe! "flﬁe eH Mn@Qfdh@ehfratI@Ude& réduedrprassurasThis
ro

PW Sé. e reaction m xture was heated to
progiuictiwas \perified vig snbmjget chramedegraahy erdf8hed wit h

e ST i B TR TR O ghd deiwnfS So 2.6 o,
gﬁlﬁ@e"@mﬁ/ﬁ% yéd‘W{z r@DClam ad.07V@F s$¢em) UMASYHf dt=7,04 Hz,

red concentrated. The residue was ri far?e{j
15 11),a7.804d.92 (meRHY . 8irdd od FA RS/ HEOH B & S8R 2; 3H),

t ol / dj ¢h
20548850, 4 R b s el radf et @a$9 SgRitteq for
5“')11/2%@'2:! (68 I[M+R]'15 Hz, 1 H), 30
C_?%gl-q%(.)%wj' 2H), 3. 689 (br[s ]4H) 2.30 (t, J = 5.09
Hz, 4H), 2.13 {s, 3H) ME 71 WO 2004/022061
PCT/ US2003/ 027990 (el ectrospray): exact nass
cal cul ated for Cl4H17N302, 259.13; mz found, 260.1
20 EXAMPLE 61

Ki=19 nM

N N
H Q:N}\

(5-Amino-1H-indol-2-y1)-(4-methyl-piperazin-1 -yl)-methanone
25  The product of Example 59, (4-Methyl-piperazin-1-y!)-(5-nitro-1H-indol-2-yl)-
methanone (1.8 g) was dissolved in CH3OH (50 mL). At room temperature,

ammonium formate (3.94 g) was added, followed by 10% palladium on carbon
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[ MPFH + 5 EXAMPLE 64 Ki=41 nM C / \ 0 ~~ H NH
(5-Chloro-1 Hindol-2-yl)-(3-nethyl-piperazin-1

woypbyp/mmishanone 10 A m xture of PCT/US2003/027990
5- chl or oi ndol e- 2-carboxylic acid (0.196 g) and 1-(3-

0 ?%#@t hi”ﬁ?ﬂ%a‘&ﬂ@ﬁ %xiu)re vt thedtea rt@ @émuwod ¢orby eincddoded dad

di chl-oronet hane (10 m -) was treated
filterechttRodih bylitepiade r B¢ filtrate wes apncaptiateshand the tgeidue was

oS VAL R O o v
M)/ dRA I MoaTbriEn 4 gclthelilies cmpand (1780 ) 6HlNMRn(4OO

rine, dried over sodiumsulfate, filter

MHudCﬂﬁlg)er& 1&ﬂ6c¢bu$l.d‘dﬂ) et thd) $Bedbizel HiH 81 4d; ﬁcre?- 15

r
HARUAR B LG B o2 OHERE T6) 03 @roert o 12 Jbfipaeqor m
4@%32?(2 (l%)s Hy, ?MB ((ispg éﬂ% HzCWEIDWQ 25&5,131-1539l\/(8)(elsctrospray)
exdrt mags) caIGuIated(fdd C1dHwsN1098584 565"/F|;f0u'!5 @59 b [@'gé'%o
(br s, 1 H, 4.55 (br s, 2H), 3.23-2.61 (m 5H), 1.76
(br s, 1 H, 1.08 (d, J =5.87 Hz, 1 H. M
(el ectrospray): exact nmass cal cul ated for C14HL6CI N3O,

277.10: mz found, 278.1 [ Mt 25 EXAMPLE 65 K:
=36nM C|o NINHHIF E%l@?r

H i ndol - 2-yl ) - ( 3- net hyl - |n1yI) net hanone 72
WO 2004/ 022061 PCT/ USZOOS/ b2 d@é 1H NVR (400 MHz,

CDCI3): S 10.99 (br s, ,\ {(d, J =176 H, 1
H, 7.33 (d, J = 8.80 7.14 (dd, J = 1.96,
6.65 Hz, 1 H), 6.63 (br usro@% (br s, 2H)

3.23-2.61 (m 5H), 1.76 1.08 (d, J =
Hz, 1 H. MB iy ( > 87

(7-Amino-1 H-indol-2-y1)-(4-methyl-piperazin-1-yl)-methanone

The product of Example 8, (4-Methyl-piperazin-1-yl)-(7-nitro-1 H-indol-2-yl)-
methanone (6.4 g, 22.2 mmol), was dissolved in CHzO0H (1 10 mL). At room
temperature, ammonium formate (14.0 g, 222 mmol) was added, followed by
10% palladium on carbon (2.4 g, 2.22 mmol). The reaction mixture was heated
to reflux for forty min, cooled, and then filtered through a celite pad. The filtrate
was concentrated, and the residue was purified via silica gel chromatography
(3-10% 2 M ammonia in methanol/dichloromethane) to give the title compound
(4.4 g, 76.7%) as an off- white solid. "H NMR (400 MHz, CDCI3/CD30D): &
7.08 (d, J =7.83 Hz, 1H), 6.94 (t, J =7.83 Hz, 1H), 6.73 (s, 1H), 6.58 (d, J =7.63
Hz, 1H), 4.12 (s, 2H), 3.92 (br s, 4H), 2.51 (br s, 4H), 2.34 (s, 3H). MS
(electrospray): exact mass calculated for C14H15N40, 258.15; m/z found, 259.1
[M+H]".

The title compounds of the following examples (63 through 66) were prepared

according to the general procedure of Scheme 1.
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5 (el ectrospray): exact nmass cal cul ated for
Cl4H16CI N30, 277.10; mz found, 278.1 [MH] +. EXAWVPLE

w6@004002061=34nM Cl o a ~-NNIN H ~~iH H ~4 NHPCT/US2003/027990

(5-Chloro-1

H i ndol - 2-yi ) - (3- net hyl - pi perazi n-1-yl)-net hanone 1H
NVR (400 MHz, CDCI3): S 10.99 (br s, 1 H), 7.55 (d, J
=1.76 Hz, 1 H, 7.33 EXAMPLHG63 8.80 Hz, | H, 7.14

(dd, J = 1.96, 6.65 Hz, 1 6.63 (br s, | H), 4.55
(br s, 2H), 3.23-2.61 (Kh:%,n .76 (br s, 1 H, 1.08

(d, J =5.87 Hz, 1 H. M-(electrgspray): exact nmass
cal cul ated for Cl4H16CI 3 2%240; mz found, 278.1
[ MiH] +. 20 EXAMPLE 6o Ks27NM ¢ 0 ~~INH C-- N H

(5-Chloro-1 H (
H i ndol - 2-yl) - (3, 4-di net hyl - pi peraayn- 1-yl ) - net hanone
25 The product of Exanple 64, (5-Chloro-1

H i ndol-2-yl)-(3- i i Qe =) -
(0. 10 () ok BaRoe VDR BERF L Postdat TP,
room tenperature, paraforml dehyde (0.031g) was

added, fol | owed b i c_aci
SROBIMGEC IR BT o pEBiSd T PRE(3-019) MER Braeth

88858 Y) it FIRS(Gd ML §diBived BY water (30 mL) and stired
at ambient temperature for 16 h. The solution was acidified with 10%
hydrochloric acid, diluted with water and extracted with ethyl acetate. The
organic extracts were washed with brine, dried over sodium sulfate, filtered,
and concentrated to afford 6-Methoxy-1H-indole-2-carboxylic acid (4.60 g).
This material (4.64 g) and 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (5.60 g) in dichloromethane (200 mL) were treated with N-
methylpiperazine (3.23 mL) and stirred at ambient temperature for 16 h. The
reaction mixture was poured into dichloromethane (200 mL), washed with
water, saturated sodium hydrogencarbonate solution and then brine, dried over
sodium sulfate, filtered, and concentrated under reduced pressure. The
residue was purified via silica gel chromatography (0-10% 2M ammonia in
methanol/dichloromethane) to give (6-Methoxy-1H-indol-2-yi)-(4-methyl-
piperazin-1-yl)-methanone (6.60 g). This material (0.16 g) was dissolved in
dichloromethane (10 mL). At room temperature, 1 M boron tribromide (1.5 mL)
was added dropwise. The reaction mixture was heated to reflux overnight, and
then cooled, quenched with saturated sodium hydrogencarbonate solution, and
extracted with dichloromethane. The organic extracts were washed with brine,
dried over sodium sulfate, filtered, and concentrated. The residue was purified
via silica gel chromatography (0-10% 2M ammonia in
methanol/dichloromethane) to give the title compound (0.12 g)- 'H NMR (400
MHz, CDCls/CD;OD): §7.22 (d, J = 8.41 Hz, 1H), 6.62 (d, J =2.15 Hz, 1H),
6.5"-6.47 (m, 2H), 3.69 (br s, 4H), 2.30 (t, J = 5.09 Hz, 4H), 2.13 (s, 3H). MS
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Sodi um tri acet oxybrohyd ride (0.318g) was added. The
reaction mxture was stirred at anbient tenperature

wobano4bB2ds1 and poured into dichl oronet hane (20 PALNS2003/027990

washed with water, saturated sodi um hydrogencarbonate

(TS8P M SRER P Ples B D15 00050143 Bk b, 260

[MhHPeSI due was purified via silica gel chroma,t ogr aphy
0% nethanol /di chl oronet hane) to give the title
conpou.nd (0.22 g). 1H NWR (400 MHz, CDCI3): 8 10.69
(br s, 1 H, 7.56 (d, J =1.76 Hz, 1 H), 7.33 (d, J =
8.80 Hz, 1 H, 7.16 (dd, J = 1.96, 6.66 (d, J = 1.57
Hz, 1 H), 4.63-4.36 (m BEXAMPREG® 10 2. 67 (m 3H),
2.30 (s, 3H), 2.30-2.20 ( -){ HM 2.18-2.09 (m 1 H),
1.12 (d, J = 5.87 Hz, 1'?‘?)‘. MM el ectrospray): exact
mass cal culated for §LSBI8CIN30,o 291.11; nfz found,
292.1 [MtH +. The titl € pyung of the follow ng
to 15 the general

procedure of Schene 5. EXAI\/FHLE §8_ = 43 nM P~~NN~
NH2HNH 20(7Amn01 N
H-indol -2-yl)-pi perazin-1-yl -met hanone A m xture of

7-ni t r (5-Gdhdore- PHdrda@yl)- i(fi-rmthhi Rinersgingd -Yanmeihanpne;
di met hyl am nopropyl ) - 3-et hyl car bodi i m de hydrochl ori de
(4.89 g) in dichloronmethane (50 nL) was treated with

AoirRRURZ 6NB-chidtaindeky2-cartindylic taeidt(02f9639) shd dgBer (1 63
g) and stirred at anbient te ;\gﬁ reI g @25&
diragthwiaminoproayhl-2- e\tmécqfeeéum OEIIQTIaR (L8R Wane
)
il Blsip PRI L b B warabgEbparia 16 g) and

stifrddumasutbitat emperatuee éat, 1&hd Thencaction eixtups was poured into
urified,via silica

duced h
dioomehans (e, tesao siien st FBIURE: hane)
h}/er%e%gﬁaﬁ?éﬂatb"sb I Rioh ah'rd t'ﬁ@ﬁ' tﬁm% @ikl GVt SodiupeB@Ate Ciltered

I C aci tert- ester (2.17 g). This
amitmncehtreiecﬁgnger neduced pgeﬂsue@ The residue was purified via silica

gel chromatography (0-10% methanol/dichloromethane) to give the title
compound (0.229 g). "H NMR (400 MHz, CDCl3): §10.99 (br s, 1H), 7.55 (d, J
= 1.76 Hz, 1H), 7.33 (d, J = 8.80 Hz, 1H), 7.14 (dd, J = 1.96, 6.65 Hz, 1H), 6.63
(br s, 1H), 4.55 (br s, 2H), 3.23-2.61 (m, 5H), 1.76 (br s, 1H), 1.08 (d, J = 5.87
Hz, 1H). MS (electrospray): exact mass calculated for C14H16CIN3O, 277.10;
m/z found, 278.1 [M+H]".

EXAMPLE 65
Ki = 36 nM

(5-Chloro-1 H—indol-2-yl)-(3-methyl-p|perazm-1 -yl)-methanone
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WD 2004/ 022061 PCT/ US2003/ 027990 in CH30OH (50 mL). At
roomtenperature, amoniumformate (2.85 g) was

wadadmd22d60l | owed by 10% pal | adi um on car bon ( OP@T/U§2003/027990

The reaction mxture was heated to reflux for forty
mn, cooled and filtered through celite pad. The

M0 5 G . 5 =7 P 1 oo
. ) i .

0 T8 oA TE 8k ob T e b o (6 e 1P, 4.5 (o
s,?ﬁg}s.@ LY 61§ el5H)§ 1.784bB%, 11))i1508 (dhtbrisaB7 He, 3H)) Ms

ated wth 20%'trifluoroaceti¢. agj d/di onet.han
(eleBOospiay): exatt massragicuated o & 1ﬁét¢g39va?t(:}l}lr ﬁ(S,frgfz f??”!‘ﬁ'.
Th ol yent was renoved under reduced pressure to
2751 i

7- Am no-1 Hindol -2-yl)-piperazin-1-yl 10
met hanone trifluoroacetate salt. This internmedi ate was
di ssolved in dichloronethane (100 nmL), washed wth
saturated sodi um hydrogencarbonate solution and then
brine, dried over sodiu filtered, and
concentrated under red%ﬁl‘%lfaéeggure. The resi due was
purified via silica gel KehiBdmid¥logr aphy (0-10% 2M

ammoni a i n nmet hanol / di chl oronet hane) to give 15 the
title conpound (0.8% NVR (400 Mz,
CDCI 3/CD30D): S 7.09 ( NC 83 Hz, 1 H), 6.95 (t,

J =7.63 Hz, 1 H, 6.727(s, 1 , 980 (d, J 7.63
Hz, 1 H, 4.20 (br s, 4H), 3.8 b S 4H), 2.94 (t, J
= 5.09 Hz, 3H. M5 (electrospray):. exact nass

cal cul @.efIdrr1 HEIdLONIN3-Réthyl-pipertzint byhenetwsone
[ MtH +. 20 The title conpounds of the foll ow ng
exanpl es (69-70) were prepared according to the

d f _ — .
g R B g LD 8P, S YRR = AT e hz My 7.33
(FJ D80 Przy MH)(AAHREAY) =i 9685 HZ, AH)) 6168 (harso b)), 4.55 (br
s, 2H), 3.23-2.61 (m, 5H), 1.76 (br s, 1H), 1.08 (d, J = 5.87 Hz, 1H). MS
(electrospray). exact mass calculated for C14H16CIN30O, 277.10; m/z found,

278.1 [M+H]".

EXAMPLE 67
Ki =27 nM

cl 0
\GE\B—/(
N N
H _B—
N
\

(5-Chloro-1 H-indol-2-y1)-(3,4-dimethyl-piperazin-1 -yl)-methanone

The product of Example 64, (5-Chloro-1 H-indol-2-y1)-(3-methyl-piperazin-1-yi)-
methanone (0.19 g) was dissolved in dichloromethane (10 mL). Atroom

temperature, paraformaldehyde (0.031g) was added, followed by acetic acid
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At roomtenperature, diethyl oxalate (13.6 nlL) was

added to a solution of 30 potassium ethoxide (8.4 Q)
wono@maydr ous et hyl ether (200 nL). After 10 nPaT/u82003/627990

WD 2004/ 022061 PCT/ US2003/ 027990 '

(B iR R e b ol gt ieogg e
%’dl@hﬁﬂ@@éﬁﬁ@bwmaﬁdé (0398gpwas atiddd byhé rédatiani mixturarveds
washed wi th anhydrous ether untjl the fijl

stisre ateamblsnbfardeeraturifer 46 hiandpaurgrdato @eﬁorqmethane (20

3 .
36 oSl UG AR S Safiri 8 soPfin hBratrtltihate Salution and
B%h IbRiekes dred evensbdidmyéulfatdyrfilieesd, ahd mcmnmatexbdndm reduced
sulfate and filtered, and.the solven

Resuree skhr eesidie wapipurigiad Viasilsq Q%acrlj Sétc%lrggﬁy% 5%

@EW@% @Q%r@&%f@‘i\féﬂhetﬂé%@ﬁoxo_ @122)92); YR (400

rgﬂzdclmzlgyla wser(b( §41 le) d).56 (Enus= |‘ra7t63H|za1I Hi, 17433 (d)J wds80
| SSOl ve

Hal 1HEMi7H I@Rj Z‘tﬁh?\nﬂ% @ggé)?ﬂ gLO')n"(%l i 8%‘143%%%" ﬁﬁ)a 3.63-

287 L2 SR SRR ImitiE, 181280 m, 1P, 112 0 =
5.87¢H el H). AUSdeldctrgspray) deact mq:ssd:a@mx];atpd rfof CegHGIN3O,

| t hy (5% 30% Et OAc/ He t
2?2)1 Zgﬁm?ﬁf%@hraggﬁlﬁth‘a‘ﬁdég 2- o/ Fexanes) to

yl)-(4-nethyl - 6- Met hoxy-1 H-i ndol e- 2-car boxylic aci d
ethyl ester (11.7 g). This 15 eth ester (4.0 g)
The title domipoundi dftihe folloydn g ekarspl e1{6‘83 WHSs prepare @qmdmg to

ol | owed, b 30 nL) and stirred at anbi ent
Eh@rq@%%%hﬂfecfﬁ%‘ﬂ%l%*eéh&eﬁ%%g solution was acidified with
10% hydrochloric acid, diluted with water and |
extracted with ethyl acet ate. The organi c extracts
were washed with brine, EXAMRLB®S sodium sul fate,
filtered, and concentrat e?%LQl |§Aord 6- Met hoxy-1 H 20 -
i ndol e- 2- car boxylic acid This material (3.50
g) and 1-(3- dimethyl aninep pyI@ 3- et hyl car bodi i m de
hydrochl ori de (5.26 g) or omet hane (100 ni)
were treated with N-net

) (3 05 nL) and
stirred at anbi ent tenpe im’@ h. The reaction
m xture was poured into d| chI or thane (200 nl),

washed With E{{ﬁ hﬁbﬁﬁ‘?@ﬂﬁ??en -43/1-methanone

hydrogencar utlon brine, dried over
sodi um sul f at e, flltered and concentrated under

,rb‘erﬁl%uerg o?%er?l%rlcj)lrn%ole-l: v arrggxy ic acvc\ga& By I) fa'n‘631d1 Yé a S' lica
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (4.89 g) in
dichloromethane (50 mL) was treated with piperazine-1-carboxylic acid tert-
butyl ester (1.63 g) and stirred at ambient temperature for 16 h. The reaction

mixture was poured into in dichloromethane (20 mL), washed with water,

saturated sodium hydrogencarbonate solution and then brine, dried over
sodium sulfate, filtered, and concentrated under reduced pressure. The
residue was purified via silica gel chromatography (0-5%
methanol/dichloromethane) to give 4-(7-Nitro-1H-indole-2-carbonyl)-piperazine-
1-carboxylic acid tert-butyl ester (2.17 g). This material (1.69 g) was dissolved
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gel chromat ography (0-10% methanol /di chl oronethane) to
give (7-Methoxy 1 Hindol-2-yl)-(4-nethyl-

woizperazicn- 1- yi ) - net hanone (4.50 g). This mat ePCaIUSE®3/527990
g) was dissolved in dichloromethane (85 nL). At room

SR R e Al et
%cﬁ YSNdved B r1O°/<§3Eé\’l‘laﬁﬁurnacmlcéaﬂlb%ﬁ (auEmgheThavédction mixture

urated so i um hydr ogencar bonate sol ution, The
wassh@atmi torrefles for forty rrmm., cavledrandt filtered froughsetitepad -+ hhe

rifate 2 SopSqaraif AL AL BTt S le "

cﬁ’ﬁb‘?ﬁatégﬁﬁpﬁw(élﬂ'm@h@etﬁgﬁolﬁdlblﬁlafcﬁﬁethand) BDgMem-(Mmlno-1 H-

evapor resi due was purified vi SI i
inclofer@etashprybRpipe Bzine! -Gasbeais aci] tont brivhe 5&@343}3 This
A A SR s Sl Y Sploer

nﬂ_)?l_al;hdkﬁlr%eg é(%%mﬁl\?ﬂﬁtdrhpedatlﬁe#oﬁ 163 e sdlveit was Témpsed

ungpr Fedglcgg pressuge 1o gfford {.TzAnwpg Hf-& négt%:cyl) @H?rézﬂ}y-yl-

LB RS s g e o0z,

dﬁﬂlorgnil‘étgdnhell\ﬂcm ﬁ‘lelwm;HQd with saturated sodium hydrogencarbonate

sg;lt;tlgn%n@tb)én %m-,(pg veP gg L az| ia%cf, yflg‘zen:a@ W%Wrated
z'uggl} reo%f%? ;frés%lée "')TheGreéﬁiue(\ﬂas éunﬂ& ‘l'Fé sﬁl?ca

cAréfiatogradiy) (0- W(ZM mms;alayyeth@m dlCh@g@m@mfmﬂ)é@ giye

thagiipeampoung O 2eta)- r MMR [l fir” EbCi/Bid8): £9.00 (@, 4
= 7.83 Hz, 1H), 6.95 (t, J = 7.63 Hz, 1H), 6.72 (s, 1H), 6.60 (d, J = 7.63 Hz,
1H), 4.20 (br s, 4H), 3.88 (br s, 4H), 2.94 (t, J = 5.09 Hz, 3H). MS
(electrospray): exact mass calculated for C13H16N4O, 244.13; m/z found, 245.1
[M+H]".

The title compounds of the following examples (69-70) were prepared
according to the general procedure of Scheme 4.

EXAMPLE 69
Ki =47 nM
O
04
N N
H
\
(7-Hydroxy-1H-indol-2-yl)-(4-methyl-piperazin-1 -yl)-methanone

At room temperature, diethyl oxalate (13.6 mL) was added to a solution of
potassium ethoxide (8.4 g) in anhydrous ethyl ether (200 mL). After 10 min, 3-
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(5- Hydroxy-1 Hindol -2-yl)-(4-nethyl-piperazin-1

-yl )-nmethanone 25 A m xture of the product of Exanple
w6 20(4B2Benzyl| oxy-1 Hindol -2-yl)- (4 net hyl - PCT/US2003/027990

pi perazin-1-yl)-nethanone (0.2 g) in a mxture of

AP ALl SR P8 st e
foWQiﬂh 12?3/90 %@??ﬁ pmpteapchtassl(lamﬂlmaaaepal;ated) b&iﬁraj)on
ok s T RIS LRIt o o
BRIl TRl BT Rs el el st

Wit SscHiremetinghd. hhe esmbiredargapic extranis wese svashed vyt brine,
chromat ogr aphy ( 3-

dﬁ ﬁmgaq%lmmugﬁgﬁég&%iﬁ%e%a%aﬁ%in"’FH*eW??t‘%VSP%ar’%%%uﬁ e
déféo EE%U ﬁ%@l@ %H:é\%gi drft&% Mbﬁr%mzo &th !20 (d, J
atdtateBhexanes) td.gidg, 3- (53 R/tetlo@(y-aﬂmtzmphelzylhz PI9-PLPRjONI® agé

ctuheaterbtiod s Shsmafiiil 14 p SRS SREIRef T pifdor CochnL

@Eégﬂﬁ o paiatid o@actﬂaté\di dbrbdnN1.418) and placed on a Parr

oro-1 H i ndol - [)-(4-nmethyl
hygriogenetdnah 68 ®si Iﬁlze After 12¢h éb%mmmngw% B&%&E@éugh Celite,

di h
Ha)%gbpgrﬂgqteg t(tagﬁl Eeragﬂ)' @@Sfﬁ% .nggs(ﬁgnglaa)@y sifica gel
cRRIESBErdprY (B%- °/,) Et@Ac/ll-reﬁéhesl) toeshiaint (7eMieshaxyt tH-indol-2-
et hyl pyruvate (2.6 nm-) and p- toguenes hfonl C

ymmmtjwyl ahicthpni-d Fanbls: Resareaiolt SPer sty SRR ElEt Ge This
e
followed by water (30 mL) and stirred at ambient temperature for 16 h. The
solution was acidified with 10% hydrochloric acid, diluted with water and
extracted with ethyl acetate. The organic extracts were washed with brineg,
dried over sodium sulfate, filtered, and concentrated to afford 6-Methoxy-1H-
indole-2-carboxylic acid (3.50 g). This material (3.50 g) and 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (5.26 g) in
dichloromethane (100 mL) were treated with N-methylpiperazine (3.05 mL) and
stirred at ambient temperature for 16 h. The reaction mixture was poured into
dichloromethane (200 mL), washed with water, saturated sodium
hydrogencarbonate solution and then brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The residue was purified via silica
gel chromatography (0-10% methanol/dichloromethane) to give (7-Methoxy-
1H-indol-2-y)-(4-methyl-piperazin-1-yl)-methanone (4.50 g). This material (3.5
g) was dissolved in dichloromethane (85 mL). At room temperature, 1 M Boron
tribromide (2.42 mL) was added dropwise. The reaction mixture was heated to
reflux for 2 h, cooled, and then quenched with saturated sodium
hydrogencarbonate solution. The suspension was filtered. The filtrate was
washed with saturated sodium hydrogencarbonate solution and then brine,
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[ (3, 4-di chl oro-phenyl)-hydrazono] - propi onic acid et hyl
ester. Separately a solution of p-tol uenesul fonic
weacehd/Ris1g) in benzene (150 nL) was heat ed at PEE/1US2003/027990
reflux tenperature (Dean and Stark conditions) for 2 h
r t
R RRF AR bhi bl B QAT P Sl ol e
resiiug whs pusifidd via dilich ggleshromatography 641004 on and

A et oaintia oa v s A6 SomRRHTa 11 DBREK HPRMR (00
M GO CRIAIOOE 72 G a1 8 BYT) 2 B80T R e R %06 ¢, J

—m@ 5ﬁ2$9g/@27q901 MRS, wmm @dga ®. @S\Hz aH)o3298g(®r s, 4H),
|

250 ek PR, 102 38T5 ety MstideSronskane Freet mAre

I i et hyl ester
gt Ry ittt 20 e: fusseligdce) paHTS. oS e
acid ethyl ester (0.297 g, 5%. These materials were
used 5 separately w thout further purification.
4,5-Di chl oro-1 Hindol e-2-carboxylic acid ethyl ester
(0.5 g) was teated w thgxMPLE poum hydroxi de in
et hanol (3 nL) and heated, water bath, for 2 h. The
sol ution was acidified wiKiF 309tMhydr ochl oric acid,
diluted with water and_ extractegywith ethylacetate.
The organic extracts we oMy ned, dried over 10
sodium sul fate and filteges vent was
evaporated to give 4, 5-di chlqaro NS%
H i ndol e- 2- carboxylic acid (0.27 60% Thi s
material was treated with -

et hyl - 3 nop car bOd.II

o S oM SR F 88 F fmetnanone
N-di i sopropyl ethylamne (1 nL) in DMF (2 nL) and

di chl oromethane (2 nL) was treated with

"N NBIRV A Q) MiktzaDDGs) 06 20.68)(bs i 1 HAT .20 (2t )e 680 65, 1H), 6.65

(ef”paré A5 7 b Bo S Br sl o €zinad W2 f 2HE . o1

ng eﬂqer%O(@!é&P&HHﬁ* &ackithds éél@!lﬁiéd 6pI04 64 N0a871.17;

under’ reduced pressure, and the residue was

mlzrﬁoﬁndd2?2:§ [MH4Hlca gel chromat ography (3-8% 2M
amoni a i n nmet hanol / di chl oronmet hane) to give the
title conpound (0.15 g, 40%. 1H NWR (400 MHz, CDCl 3):
8 10.2 (br.s, 201 H, 7.25 - 7.16 (m 2H), 6.75 (d, J
=2 Hz, 1 H, 3.92 (br. 47 (m 4H), 2.30 (s,
3H). M5 (el ectrospray): n%%&ggplﬂggg cal cul at ed for
C14H15C12N30, K= 19 nM

N N
H «——r}\

(5-Hydroxy-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone

A mixture of the product of Example 5, (5-Benzyloxy-1H-indol-2-yl)-(4-methyl-

piperazin-1-yl)}-methanone (0.2 g) in a mixture of ethanol (3 mL) and
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311.06; mz found, 312.0 [ M+H +. 25 EXAWPLE 73 K; =
259 nM C / O C N~~ HN(5,6-Dichloro-1

weokbaderoe2- yl ) - (4- et hyl - pi per azi n-1-yl ) - met haroOmaIS2009/027990

WD 2004/ 022061 PCT/ US2003/ 027990 Using the procedure

éiﬁglh l)gvag:xtgﬁiﬁﬁ \A(iﬁ'?il(?_‘z tﬁ’aglaﬁidrh BNCHIBSY (Qpﬁ’i'@ﬁlmately

are or o- ol e-2-carboxylic acid

Ost)Bsflg estl ehydrdgermm a{ mﬁbmﬂc@e}s@)re fer2ho '(htfv regction

r%_%qurﬁ]wﬂl?erggi-;gpoyg{\ 34%15 "’Eogg{% gnc? g]% re(sﬂggle w':a_ghed wﬁ%o

(O
LTS Ao A OB A g uner o

presd;mrec ang dloe desidue Wesfpurilﬂednwagsmagpl @rpmtogmhy (3-10%

@_Ae egﬁdﬁa';ﬁcfrﬁé 2N 8‘@10]@ Lhe ener)zi\o @H@cﬁﬁweﬁﬁ% @mﬁéi&ﬁ&*?o 034
d%ﬁ‘ WNM#(&WMH?OMOIM § 7 ity(H 92@8@ hy| iH) 6.90 (m, 1H),

- pi pejr azin-1 - hanone
67b61idd) &=2}, Galriboty), ﬁ ’:'p4 (J’Br 3ilz|b ra?eSQ(brambékh),l 2. 64401 dH), 2.27 (s,

B e ctroRREAD: sXadh Bk Crloulated forGrbrNeQs 258G Mz

benQI@@@@z[Mmq;ﬁar boxyl ate (10.5 g) and ,
di met hyl am nopyridine (6.3 g) in CH2Cl2 (200 m-)

vvas treated with a catal ytic anount of HOBT (0.2 g).
The resulting 20 m xture was cooled to 0 C, and EDCI
(10.8 g) was added. The reaction was then slowy
war med to anbi ent tenper gxaPlBF2stirred for 24 h

t hen
Ki=11 nM
Cl

"0
H Q—_r}

(4,5-Dichloro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl}-methanone

The title compound was prepared according to the general procedure of
Scheme 2. A mixture of 3,4-dichlorophenythydrazine (5.0 g) in benzene (50
mL) was treated sequentially with ethylpyruvate (2.6 mL) and p-toluenesulfonic
acid (trace). The mixture was heated at reflux temperature (Dean and Stark
conditions) for 5 h then cooled to ambient temperature to afford a solution of 2-
[(3,4-dichloro-phenyl)-hydrazono]-propionic acid ethyl ester. Separately a
solution of p-toluenesulfonic acid (15 g) in benzene (150 mL) was heated at
reflux temperature (Dean and Stark conditions) for 2 h and then treated with
the hydrazone solution. After 3 h the reaction mixture was cooled, treated with
saturated sodium hydrogen carbonate solution and diethyl ether. The organic
fraction was separated, washed with saturated sodium hydrogen carbonéte

solution and then brine, dried over magnesium sulfate and filtered, and solvent
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concentrated under reduced pressure. Water was added

to the resulting residue. The product precipitated
wanaamazenashed with water (2 x 50 m-) and EPRODUS3D3/027990

m.). The resulting solid was dried under reduced

whE @95HbRtER 1Y P%dan%raﬁ § s3lig) ThiBolid lvesst purifiechyi smca gel

exact mass calcul ated Tor Cl8H22C| N3 f%[} ﬁ
ctiromatography 3 15M5% ethylacstateinxgne) to a ord chloro-1

A e

cériaéxga)c a@a et re%m‘e(d 297 §;H26). 2ThEse miaerials wereAsedas
ropw se 5rrL]) The resulting solution was
s&parateim euhfugier aurificationent t erperature. The

4 FOR 15422 LIRS e oot vin

lithide! gfc?j)@@? méthaﬁoﬂatm{_)a\aad haqthif) t\mat&labmt[%fqrﬂ)b FHhe)

solufianas agaiequiti g ydesenioic Aet: did wryS R gnd
%%étga%ﬂ 8 lac@fét@emé%rﬁ%hc Kty Werk evabindd28¥d over

rgani € ayer was concentrated under reduced
spdiads s I&atemdoﬁuteréd aahdssalvent was egaporatast iongive gs2rgigjploro-

1%‘8‘!’1‘%%{?1%@“ :%])%/lll/@%bb%h Oﬁ#g é@@s ﬁgﬁg@ﬁr&éﬁ%ﬁéﬁéﬁté& Wlth-]- "
auisatigfeflantihaprthil) NaPbodiffide dydradtioddsi(Gl5 g3.640B
NN G e

(4 5 s SR BT NG berhe e o) s BB 3 00"

e et Dot
sephratedawasimed withbener deied) OM%%Q&P%{@@ 'B&'Eﬁ’@d ﬁPé"e”t
O A, P St o
gl Mﬁrdrﬁﬁobl’éﬂl?g(@%ﬁ@sm dmﬁrﬁoﬁlagy\ m&tlHaNMR:h(:ht@momngne) to give
thg tltle)cgmqwndJ(O—1(58984¢% 1A r%’\%g7(4983'\6‘da CEBCb) 501d_% (grl s,
1,728 7. 1%(@9%1? 6,75.7.) ggﬁm 11111:33 9B (S( BH).2.4Bih, 4H),

2380 (s,\8H). aliecletartiospsay): exacttmaassah:al%@d mre(émf'losClstO

C15H1'8Cl N3C2, 307./78; z found, 308.1 [ M+H] +.
371-06: iz found, 3130 TUFHI™ [ MrH]

EXAMPLE 73
Ki =259 nM

cl N N
H Q'_N?

(5,6-Dichloro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone
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weokbaderoe2- yl | - (4- et hyl -

25 EXAMPLE 75 K;=0.145M o0 NCN~ H\___ N
[ 5- (3- Met hoxy- phenyl ) -1

pi per azi n-1-yl) - met haromaS2@®3/027990
WD 2004/ 022061 PCT/ US2003/ 027990 A suspensi on of

TR ol T RO iyt
l;t?fr‘%réd m& %&hl@@%ﬁﬁﬁddl@am@érbowhom?dletm estetr dH NMR
spher resultin re was_then treate

(400 MHz, SDEk)os Pghms, BbD.ond¢ (Beild).(6794m, JH)ed@4t(med H),

LB b 21T (AT B0 L0 Mt telfsbedy: BBt mage

caicuited for CIyHABCIBN 0 23 M.05; mnefdupidyene.o M+HY) . The
orgam c layer was separat ed and washed with brine (2
dried over Na2SO4, filtered, and concentrated

T&%‘*ﬂe ARG BY BRI a4 b ey poraing o
th@géﬁéﬁdl thcdtlupe offSichame)5.t o give the title conpound
0.005 g). 1H NWR (400 MHz, CDCI3): 8 9.96 (br s, 1H),
;gggd\]:16l—lz 1H), 7.51 (d, J:16HzIH),
: t, J 7.9 Hz 7.21 (s, 1 :
7.17 (m 1 H), 687(ddE)§A’m;g$27481Hz 1I(—|), 6.:;)2
(d, J=1.8 Hz 1H, 3. QQ=(0102§HMH) 3.86 (s, 3H),
2.52 (t, J =4.9 Hz, 4H), 2.35 (s, 3H. M5 15
(el ectrospray) exactcI cujrated for C21 H23N302,
349.18; mz found, 350. Mt The title conpound
of the foll ow ng exarrpl e 761}1 wag® pxepared accordi ng

to the general procedure of Exagple 75. 20 EXAMPLE 76
K: = 0.327pM '}

OH

(5-Chloro-1H-indol-2-yl)-[4-(2-hydroxy-ethyl) -piperazin-1-yi]-methanone

A. 4-(5-Chloro-1H-indole-2-carbonyl)-piperazine-1-carboxylic acid tert-butyl

ester.

A mixture of 5-chloroindole-2-carboxylic acid (10 g), tert-butyl 1-
piperazinecarboxylate (10.5 g) and 4-dimethylaminopyridine (6.3 g) in CHzCl>
(200 mL) was treated with a catalytic amount of HOBT (0.2 g). The resulting
mixture was cooled to 0 °C, and EDCI (10.8 g) was added. The reaction was
then slowly warmed to ambient temperature and stirred for 24 h then
concentrated under reduced pressure. Water was added to the resulting
residue. The product precipitated and was washed with water (2 x 50 mL) and
Et,0 (30 mL). The resulting solid was dried under reduced pressure to yield
(18.2 g). MS (electrospray): exact mass calculated for C1gH22CIN3O3, 363.13;
m/z found, 362.3 [M-H]".

B. (5-Chloro-1H-indol-2-yl)-piperazin-1-yl-methanone.
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NN HN (4-Mthyl-piperazin-1-yl)-(5-p-tolyl-
H i ndol - 2-yl ) - met hanone 25 1H NMR (400 MHz, CDCI 3): 8

weo . 200/0ee1s, 1 H), 7.81 (m 1 H, 7. 54-7.46 ( mPCB/USR003/027990
7.26 (d, J =7.8 Hz, 1 , 6.82 (dd, J 0.7, 2.1 Hz,

T%\%@rogﬁgﬁ??ﬁ%tgaﬁ %g \%ﬁg%?%%%ndregi n @PéIX}CaIg:kV'erﬁ%)“@nﬂ SFA
vz added dbpindse (mmmoe reaBting; so%ﬂ,@nmmatlrremavgmght at

a%g &'l]\t tenlsq%mvdir)@i Aé/ r%%z%l éq& ngf,?‘a% 3 OZ?ﬁ%PedluEﬁg%'}zPEEuced
ﬁ'%ﬁ“u?%b RdNHZé résihun% r'éléldu@'\/%?é éi%:ls?lgéd)iﬂlm_b blmzfgoonﬁl_ H
&‘at@ﬁated aquedus blaiCO (jLOOJmI:)zwas addedsloyly withy g’[ll‘(lﬂg Affer 20

rw e thaGraanie avstaras sSiral, Wigkhed vittuater{ 18 mid diti then

38GhNE @ndddHedldverMia, SO0 Tribthanidlyd én 83
WO 3004/%%2361 PCT/\(Jesrzoos/%zmgo fba. B O B{NF‘E:?‘

maaplrat@dml_rgdqcecsplaSﬁurer@"'Cbgga@e%war%'&ﬁm nant

QPR bAY G Te RS AR Blct it o Hiff Hei compound
gr@%);d {bﬁél:tm@@y)sgmt endgswratculatseor C45],CiNy@,r263.08,;

salin solution, scraped with a cell
etz faped, %%HM*I"QCt ed by centrifugation (1000 rpm 10

5 mn). Cell menbranes were prepared by honobgeni zation
of the cell pellet in

C. (5-Chloro-1H-indol-2-y1)-[4-(2-hydroxy-ethyl) -piperazin-1-yll-methanone.
The product from Step B (1.0 g) was dissolved in CH3CN (10 mL) and treated
with 2-bromoethanol (0.5 g) and then KzCO3 (0.8 g). The resulting mixture was

heated at 60 °C overnight. The mixture was cooled to ambient temperature,
filtered, and concentrated under reduced pressure. The resulting residue was
purified via silica gel chromatography (0-10% methanol/dichloromethane) to
give the title compound (0.5 g). 'H NMR (400 MHz, CDCl3): § 10.09 (br s, 1H),
7.61 (d, J = 2.0 Hz, 1H), 7.37 (d, J = 8.8 Hz, 1H), 7.23 (dd, J = 2.0, 8.8 Hz, 1H),
6.69 (d, J = 0.8 Hz, 1H), 3.95 (br m, 3H), 3.72-3.69 (m, 2H), 2.67-2.64 (m, 4H),
2.52 (br's, 3H). MS (electrospray): exact mass calculated for C15H1sCIN3Oz,
307.78; m/z found, 308.1 [M+H]".

EXAMPLE 75
Ki=0.145 uM

R,
o

[6-(3-Methoxy-phenyl)-1 H-indol-2-yl]-(4-methy|-piperazin-1 -yl)-methanone
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20 MM Tris-HCI with a polytron tissue honogeni zer for

10 s at high speed. Honpbgenate was centrifuged at
waeoR/mepsifor 5 min at 4 C The supernatant WRETHIS2W3/027990

coll ected and centrifuged at 20,000 x g for 25 mn at

4 C. The final pellet was resuspended in 50 niV

APl 1 SRR PR T Bl ymethanore
(PlarBees: D.057 §) AdyeoiEHeq0.5ML) wascrdeted avitroPd(OH}RJ0.001
at roomtenperature for 45 mn. Menbr
ohandersNeatragsphaied Tihe restiting inistuee Wt-eRregted with 3-
rthSeheRbords 574 0,67 BE g b GSPERIl2 b gt o

o8g fopratiedThe freacﬁﬁjmmwmw wars c&tﬂeﬂl-tb’@nmhsle?npmbtwe and

20 expressing human hi stam ne H4 r%_ ptor were used to
diteteduvith water{Rimh) agd flueng () M) of %‘«@f@?n AYBUNES

STyt R, Ik shspeos, s, ana
cbhe@ﬁmtedqfndearedn&dcmmem afheoresulting nelsuduet was purified via

Sﬁl%g&%ggd(égﬁfg@@tm t@?gﬁ t%@nB@élphlgg ndrtequ give thg title
SO R O STAONLL ey, pebiRriei pbste.
=1 6CHz C‘IHE g.8n(d, \/+1.6°Has tifl}, m(te,l =XKi7.&Hz, (1:5[))7@3 (s 1H),

KD
7‘%1@3(@&4%@% G 11k 7 (85 e hiee] A 60 B EPaBepi 48 He
S 9 S,

g A S R B R 2R ok e
(bl@ctresmay()crexam:hnmysmaémﬂatedrfobCod“leaNk@z,pi’éiQ 1&nn{z feund, 350.2

¢ed by zynosan, which is the insoluble
[ saccharide conponent on the cell wall of
Saccharonyces cerevisiae. This is commonly used to

i nduce peritonitis in mce and appears to 5 act in g,
Thestitle compospd of e fallemirg exampled 6l mashigPREathaererding to

i mal s ss albino mce were
%%3&%@@?%@1‘%&%#@%% 7%'Mngman (T.O strain; Hull,
Hunber si de) and maintai ned on a standard chow pel | et
diet EXAMPLE 76

Ki=0.327 uM

Q

(4-Methyl-piperazin-1-yl)-(5-p-tolyl-1 H—lndol-2-yl)-methanone

"H NMR (400 MHz, CDCl;): 6 9.24 (brs, 1H), 7.81 (m, 1H), 7.54-7.46 (m, 5 H),
7.26 (d, J = 7.8 Hz, 1H), 6.82 (dd, J = 0.7, 2.1 Hz, 1H), 3.97 (br s, 4H), 2.52 {t,
J=5.1,4H) 2.40 (s, 3H), 2.36 (s, 3H). MS (electrospray): exact mass
calculated for C21Ha3N30, 333.18; m/z found, 334.2 [M+H]".
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with tap water ad libitumand a 12:00 h |ight /dark

cycle. All animals were housed for at |east 3 days
wonRm@ro2ew1 experi mentation to all ow body wei ght PC®D/US2003/027990

reach -30 g on the day of the experinent. For this

particul ar experinment body 15 weight was 30.5 0.3 g

(n =32). Animals were briefly (30-60 s) anesthetized

wi t h hal ot hane for all SF.X:AME’I!IE 17 p. treatnents

descri bed bel ow. Drug treatnent and Experimental

Desi gn 20 Drugs were stor =dn Moomten‘perature, in
expesi nment, drugs were
depi £t ed bel ow, and
generously vortexed. Th i on1Chewnca
Exanpl e | was prepared at 101mg/ and 25 injected
at 5 nL/kg. Inetit was prepared mg/ 5 nL, and
injected at 5 nL/kg. Thioperanide Was prepared at 5

/ ,
5 Conbdamas-grmelFkhindpkeapag Loy P Byreatganone
doses. 30 Tine O0: At tinme O, mce received 1 ny
zynnsan A (Sigma) i.p. Tinme +2h: Conmpounds or PBS

g emermaizs COClg): 516203 dpce, tiet), A39ds, 1HYi683 48, 1H), 6.67
(Bobe2m i T -3 R SEPA: 2aadinhs A isihEr 40D, 2 (é"%@ 2.31
(g‘éﬁkgg%ga?g@gww@ac%aéé c‘é@u?é?@d/f&%gﬁ IN030 201.41; miz

taking an aliquot (10

10 fbmmh@@ZflUWdH&nd diluting 1:10 in Turk's solutlon
(0.01 %crystal violet in 3% acetic acid). The sanples
were then vortexed and 10 pL of the stained cel
solution were placed in a Neubauer haenpcytoneter.
Differential cell counts were performed using a |ight
m croscope (A ynpus 5 B061). In view of their
chromatic characteristics and their nucl eus and
cyt opl asm appear ance, pol ynorphonucl ear | eukocytes
(PMN; >95% neutrophils) could be easily identified.
Experi nental groups are described below. PBS +
zynosan, n = 8 10 Conpound from Exanple | + zynpbsan, n
= 8
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Imetit + zynosan, n = 8 Thioperami de + zynpsan, n = 8
Statistics 15 Data are shown for single mce, and al so

wehoww2zsinean SD or Standard Error (SE) of 8CWius2003/027990

per group. The % of inhibition is also shown.
Statistical differences were determ ned by Anova

foll owed by Bonferroni's post-hoc test. 20 Results
Frabl Bigloglel Examplesconpounds on zynpsan peritonitis
Treatnment n PWN nean SD SE P value (106 per nouse) (%
inhib) PBS 1 15.9 17.2 2.4 0.8 (s.c.) 2 18.3 3 16.2
4 17.4 5 19.8 6 12.6 EXrKMBLEBA WO 2004/ 022061

PCT/ US2003/ 027990 8 17.7 Conpound 1 1 9.9 6.6 2.7

1.0. 0.001 (10ng/kg, S.c.) 2 3.6 (-62% 3 9.3 4 3.3

i@é s F%6150 reb Hunbarthisfirfing Hretebtdt © - S-

SK-N MC cells or COS7 cells were transiently transfected with pH4R
and grown in 150 cm? tissue culture dishes. ‘Cells were washed with saline

solution, scraped with a cell scraper and collected by centrifugation (1000 rpm,
5 min). Cell membranes were prepared by homogenization of the cell pellet in
20 mM Tris-HCI with a polytron tissue homogenizer for 10 s at high speed.
Homogenate was centrifuged at 1000 rpm for 5 min at 4 °C. The supernatant
was then collected and centrifuged at 20,000 x g for 25 min at 4 °C. The final
pellet was resuspended in 50 mM Tris-HCIl. Cell membranes were incubated

with 3H-histamine (5 nM - 70 nM) in the presence or absence of excess
histamine (10000 nM). Incubation occurred at room temperature for 45 min.
Membranes were harvested by rapid filtration over Whatman GF/C filters and
washed 4 times with ice cold 50 mM Tris HCI. Filters were then dried, mixed
with scintillant and counted for radioactivity. SK-N-MC or COS7 cells
expressing human histamine H, receptor were used to measure the affinity of
binding of other compounds and their ability to displace 3H-Iigand binding by
incubating the above-described reaction in the presence of various

concentrations of inhibitor or compound to be tested. For competition binding

studies using 3H-his’tamine, K; values were calculated based on an
experimentally determined Kp value of 5 nM and a ligand concentration of 5 nM
according to Y.-C. Cheng and W.H. Prusoff where; K; = (ICs0)/(1 + ([L]/(Kp)).

EXAMPLE 2
The inhibition of zymosan induced peritonitis in mice by histamine H4 receptor

antagonists
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314.1 4 15.3 5 21.3 6 17.7 7 14.1 8 18.6

Thi operamide 1 9.3 9.3 3.4 1.2 0.001 (5nmg/kg; s.c.) 2
waaoE/0R2086% 3 7.2 4 10.8 5 5.4 6 9.9 7 6.9CTAS03/027990

From data analysis it can be seen that zynosan

pr odddésiexarhpleldenorstraies thay dissovery thaidpsiamine ikt regaptor

P 5 FDIRF L8, R B e OB s g e

. r 1 1
IR BB RO b IO Tt

oseavisiaac fThisis oonemenly usesl igrinducsaperitpRilis in Ny agdragears to
s attained by 5 [ kg thioperam de. 87 WO

%M?@%@fﬁ%ﬁw&?ﬁg@?ﬁw@go Concl usi on To concl ude,

this study denonstrates that a histam ne H4 receptor

antagoni st, Conpound 1, given at the dose of 10

Maftekigls ared Methagls. ve in reducing PW 5 accunul ation in

an experinental nodel of cell recruitnment in response

to local application of zynpbsan in the nouse

Mridineal cavity. Furthernore thioperam de which is

a dual H3/HA receptor antagonist is also effective.
Male outthied Syismalbinepics WafpRUhasedEom Baaawrﬂdf'ngman

(8 o A oo Y et S Shofl et
With tap water ad libitum and a 12:00 h light /dark cycle. All animals were
housed for at least 3 days prior to experimentation to allow body weight to
reach ~30 g on the day of the experiment. For this particular experiment body
weight was 30.5 £ 0.3 g (n = 32). Animals were briefly (30-60 s) anesthetized

with halothane for all s.c. and i.p. treatments described below.

Drug treatment and Experimental Design

Drugs were stored at room temperature, in the dark. On the day of the
experiment, drugs were dissolved in sterile PBS as depicted below, and

generously vortexed.

The compound from Chemical Example 1 was prepared at 10 mg/5mL, and
injected at 5 mL/kg. Imetit was prepared at 5 mg/5 mL, and injected at 5
mL/kg.

Thioperamide was prepared at 5 mg/5 mL, and injected at 5 mL/kg.

Time -15 min: Compounds or PBS administered s.c. at the reported doses.
Time 0: At time 0, mice received 1 mg zymosan A (Sigma) i.p.

Time +2h: Compounds or PBS administered s.c. at the reported doses.
Time +4: Peritoneal cavities were washed 4 h later with 3 mL of PBS

containing 3 mM EDTA, and the number of migrated leukocytes determined, by
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10 zynosan. EXAMPLE 3 The inhibition of sodiumurate
crystal induced peritonitis in mce by histamne 15

wékow@enpt or ant agoni sts Thi s exanpl e denonst r RCEAISL8/027990
di scovery for the first time that histamne H4

tagﬁ'n e Qﬁ%@dlfﬁ(?gﬂléfbfsth%qgv%%ﬂgﬁté}ﬁi @iﬁItinbO’MD' iR Tu‘ﬁldsl @BHition

sodi stal's crystal s are the
(O|O(D1 %mrystalawelet wf3%rmetnfacwr)ﬂhecsarmjes wiese dhenwverexed and

1G5 o 2ol YRS e N BB Bocytometer
Dﬂféf n% Il 'cbamsRRere rgbr?élﬁméﬂ 0SIA8 ' light nferosEbpk MOlyrkibds
ersi de) ané

tal ned on a standard chow pel’l et
Bdse). In\me\lv dfﬂpalw\ehremaim: ¢hamactansfmja@d tmenorwcplew gnﬂ

cHaplaHt Fopearanes e RBa e SUREIbATN P8R 1o

né@l‘?&ﬁhlr sY@o8IdBe édsityda¥ntiried. he experlrrent For this
parti cul ar experinment body 30 weight was 30 |

Ekpetidpntabgoappsraretdaseribed delower i nent al Design 88 WO
2004/ 022061 Fﬁg/ UsS2003/ Oéig%) Conpound 1 was stored at
roomt enpera " FHMPRAN . On the day of the
experiment, Cafipeund flordExamhpsied vegmosapjrspdat e
buffered saline (PBS) to a concentration of 3 ng/nL.
At time -15 lnelitGoayBesaN,.1n Tds adni nistered s.c. at
t he dose of —Ggontrol group
recei ved the+8'8ﬁg{$grd§m?gﬁ%§?ﬁ’o nLCf?kg) M ce received
3 ng nono sodiumurate crystals (MSU) given
intra-peritoneally at time 0. At time +2h and tine
tickonpound 1 (10 ny/ kg) or vehicle (10 nli/kg) were
given s.c. Tine +6 h: Peritoneal cavities were washed
6 h later wth 3 nL of PBS 10 containing 3 nmM EDTA,
Ditd atrdshowntier singlemmipeanad dlsnisiayn as raear i A Stagdard

t aki I t 100 f
Ed?qug%,)é)? §a@{9 uq%rgug)tkp S‘I‘béf&qf'gﬂubl %X ﬁg@h & yngia‘ngfta’us’ucal
de'fé}leﬁEeé We%/‘défe?lhhﬁécﬁﬁy Ahovd W@Ilcﬁ@éﬂ)bﬁsowﬁrﬁomﬁqmst-hoc test.

vortexed
Results

Table 1. Effect of compounds on‘zymosan peritonitis

Treatment n PMN mean SD SE Pvalue
(10° per mouse) (% inhib)

15.9 172 24 038

18.3

16.2

17.4

19.8

12.6

19.8

PBS
(s.c.)

N oo bW NN -
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10 pL of the stained cell solution were placed in a

Neubauer hematocytoneter. Differential cell counts
woenw/paei or med using a |light m croscope (A ynpas/us2003/027990

BO61). In view of their chromatic characteristics and

their nucleus agd cyt gplf;\sm appear ance,. cells

pol ynor phonucl ear cell s  UPMN, >95% neutrophils) could

DE CarmbbundHT T €Rent i at eglgExperi nedi&l geaups.@re 0.001
d @Hﬁg@i pehowp 20 Vedigcl e + MU crystals n=8 (-62%)
Cer‘po nd 1 + MBU crystals n=8 Statistics Data are
shown for singl & mice, @8d al so shown as nean SE of
(n) mce per 2 group.3§t atistical differences were
determ ned by St'udent's™t test. A P value <0.05 was
taken as signifigcant. Rgqults 30 Table 2. Effect of
Compound | on MSU-induced | eukocyte migration as

eval uated at th® 6 h tiPd- poi nt. 89 WO 2004/ 022061
PCT/ US2003/ 0279%O Treaggent n PMN nean SD SE P val ue
(106 per nouse; (%inhib) PBS 1 9.6 8.9 2.2 Q.8
(S.C.O)meétit2.9 3 7.2 4989 5 6.67.3 726 70.90.5 ng.
7.5 Conpound 1 1 7.8 6.8 2.1 -0.7 0.04 (10ng/Kkg;

s. d5mgpkg; s50.) - 248 17.1

14.1
15.3
213
17.7
14.1
18.6

9.3 9.3 34 12 0.001
16.5 (-46%)

7.2
10.8
5.4
9.9
6.9
8.1

Thioperamide
(5mg/kg; s.c.)

0 ~N O O S W NN oW

From data analysié it can be seen that zymosan produced a leukocyte
extravasation response that was intense at the 4 h time-point. Treatment with
10 mg/kg Compound 1 significantly reduced PMN influx (compare PBS group
to Compound 1 group in Table1). The degree of inhibition was >60%. Imetit (5
mg/kg) was inactive, whereas a significant inhibitory effect was attained by 5
mg/kg thioperamide.
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33047.8 581 69.3 76.6 87.2 Mce were
treated with either PBS (10 ni/kg) or Conmpound 1 (10
waoubdagp20et - 15 min, +2 h and +4 h, and w th 3Pag/usBig3/027990
crystals at tinme 0. PMN influx into 5 the peritonea
g@@*mﬁgbm@s measured at the 6 h time-point after
ection of the lavage fluids and specific staining
as descri bed |n the experinmental section. Conclusion

0 q}"‘%}gieg?ﬁl gy gmééé’tﬁ@éi@% ﬁ%?%ﬂ@%ﬁmce%or antagonist,
CorRpouRd Y, Yiveh 2R ttngsdd 61 0 inig/Rg) |§%ffblét|\7@i¥ﬁl@tiobmg PMN

ant agoni st Compound 1, significantly reduced PWN
agtgmatation lnme@ezlynertta.lernaéglr@‘ecaﬂfrecww%tﬂn gsprase to local

ehpliatih 6P Ao Al R SIRARE Ry T EtiGmEre

tﬁl@ B rideRMicA < 8 dubipi /PR ré@epiﬁr éﬂta\g&'lmﬁbfléléamuive. The
/ US2003/ 027990 experi nmental nodel

dnuel: HafHarregepion ag@@lﬁb rh@@t't éiqeémt h@ﬁﬁﬁ@aﬁ‘f‘%ﬁ% Shisyghigws that
ﬁﬁﬁhﬁlﬁi pf {3 ?}ﬁ&a aif B &ﬁnflérnﬁ?&ﬁ%ﬁ“ﬁdd‘ced by

1on o cro uce topi ca
zyn&hannatlon in mce by hlstanlne H4 receptor

ant agoni sts This exanpl e denpnstrates the di scovery
that histam ne H4 receptor 10 antagoni sts can bl ock
the inflammati on associated with topical application
of croton oil. Materials and Methods. 15 Aninmals
Mal e or femal e | CR deri vEXANREEWei ghing 22 1 g were

Sei(rjlm ibRieh af s .Ir%cat{' on Lo %.q%%%%r‘?oﬁ/}ﬁg in4|5ni8% g\?hf%té"r‘ﬁine

Hg receptor antagonists

This example demonstrates_ the discovery for fhe first time that histamine Hy
receptor antagonists can block the peritonitis induced by sodium urate crystals.
Such crystals are the primary cause of the inflammation associated with acute
gouty arthritis.

Materials and Methods.

Animals

Male out-bred Swiss albino mice were purchased from Bantin and Kingman
(T.O. strain; Hull, Humberside) and maintained on a standard chow pellet diet
with tap water ad libitum and a 142‘:00 h light /dark cycle. All animals were
housed for at least 3 days prior to experimentation to allow body weight to
reach ~30 g on the day of the experiment. For this particular experiment body
weight was 30 % 1 (n=32).

Drug treatment and Experimental Design
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cages. Al animals were maintained in a controlled
tenperature (22 C- 24 ¢ and humdity (60% - 80%

wenviroeznsent with 12 h |ight/dark cycl es. FreePatass®3/027990
20 to standard |lab chow for Mce (LabDi et Rodent D et,

cE’anHuha I1twa§ s{dié@ GO ASIrR féthperatr® indhRé dapl. Ot the disof the

granted. Chemi cals Acetone (Wako, Japan), Croton oi l

e(megmenusﬁpmnqwdrmbwaadmo{\@dgnmhoashyte bufferad seline §BRS) to

1 hifedfrarh o hlmlo A 7 &t et b paminptered

418! & the Wdsefall Mg/ 2wh3;réhs/\ﬂ¥eecdrﬁﬂﬁlgr@WwéWéd the(vhicle
ﬁ@ﬂ@%%)@ and vehicl e 9% NaCl as we as the positive

migkghddieetmeeived @BDQrfgsl)R@FOd}é'ﬂéUéﬁimCﬂ(%@'é (MBU)

G R a 2ot ik CoAt TPl h oot Yy RaATGRPoyRE™ (10

ragikg) of vehielec @0 mL/Kgyves@sgivenngicvas rreasured by Dyer
nodel mcroneter gauge 6 h after croton oil as an

i ndex of inflammation. 91 WO 2004/ 022061

i HEROMLARA RS YIS JAH ) 8 181 S SmiCBrPRYTS
d'drﬂélamgﬁmMrEB'ﬁA de/ﬁieJmelﬁeeaf migrated I'éhkokytessietermlned by
’éfél}[\g arggim @W%Q@ g@ﬁ%ﬁﬁjﬁﬁé npl é@]fﬁ JIQ |r2(1‘§rl%§)solutlon
011/ rgstabuiblet |r23%0acfe‘t|38q1@d). Fhédamples were then vortexed and
10 pL of the stained cell solution were placed in a Neubauer hematocytometer.
Differential cell counts were performed using a light microscope (Olympus
B061). In view of their chromatic characteristics and their nucleus and
cytoplasm appearance, cells polymorphonuclear cells (PMN, >95% |

neutrophils) could be easily differentiated
Experimental groups are described below:

Vehicle + MSU crystals n=8

Compound 1 + MSU crystals n=8
Statistics
Data are shown for single mice, and also shown as mean * SE of (n) mice per
group. Statistical differences were determined by Student's f test. A P value

<0.05 was taken as significant.

Results

Table 2. Effect of Compound 1 on MSU-induced leukocyte migration as
evaluated at the 6 h time-point.
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5 16 I ndonethacin 1 5 10.0 1.3 0.001 (30ng/kg; s.c.)

2 10 (-40% 3 12 4 12 5 11 Conclusions In the
warai4on20ei | i nduced topical inflamation ear swreriuSz®3/027990

assay, a histam ne 10 H4 receptor antagoni st,

CoTpo a Se 0 g7 R ( )

si gni ?ﬂ%%ﬁ??@f redﬂged tﬁy*srvvel [i %Bé\?vlﬁt hssrlsespse%t t%V?IHg

vehicle control . Thi($0%péranbuseias sinilar to (% inhib)

| ndanethacin. (20 no/lkg x ) Th )

hi st ami nN@BB4 recepk or an9&goni st BB act2.ds G

anti-infla tory .Aagent. 92 WD 2004/ 022061

PCT/ uszdléﬁr-rggmgo PN 5 gl | ~type Distribution of
H4 Expression RNAgvas pregpared fromthe different
cells using an RNeasy kit (Q agen, 5 Valencia, CA
according to the rfanufac®®er's instructions. RNA
sanples (5 @) Wer g run ogean RNA gel and then
transferred overnight to"a nylon blot (Hybond,

Amer sham Phar maci @& Bi ot egJ?, Pi scataway, NJ). The bl ot
was pre- hybridized with ExpressHyb sol ution
(CLONTECH) for 30 hin atl068 C. The H4 recept or DNA
was | abel ed using ¢ he reﬂiBOri me Il kit (Amersham
Pharmaci a 10 Biotech). The bl ot was hybridized for 2 h
at 68Cémpbahdowed by one78ash st eps.8(23 X$C @Ad 0.MB%

SDS) (1mdfkgisle.)at 2 oom t4perature, and a second ﬁ\m%)
step (0.13 SSC and 0.1% SDS) of 40 mn at 50 C. The

bl ot was exposed td X—r%@fi Imat 27 Cwith two

i ntensifying scr eegf]s oveym ght. 15 Conclusion The
Northern Blot results indicate that the H4 receptor is
expressed on boné marro8iideri ved mast cells (BMWO)
peritoneal nmast ceéls, ag%

7 66
8 7.2

Mice were treated with either PBS (10 mL/kg) or Compound 1 (10 mg/kg) at -
15 min, +2 h and +4 h, and with 3 mg MSU crystals at time 0. PMN influx into
the peritoneal cavity was measured at the 6 h time-point after collection of the

lavage fluids and specific staining as described in the experimental section.
Conclusion

As expected, MSU crystals produced a PMN extravasation that was intense at
the 6 h time-point. Treatment with a specific histamine H, receptor antagonist,
Compound 1, significantly reduced PMN migration (Table 2): the degree of

inhibition was 24%. To conclude, this study demonstrates that a histamine Hg

receptor antagonist is effective in reducing PMN accumulation in an
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eosi nophils. These positive results are consi stent
wWth the published literature (eg. Oda et al., Nguyen
weto@lo2206and Morse et al. in the Background seeCTmis)e03/027990
20 However, the negative results of the Northern Bl ot
appamemmlnnod;elcdf ceﬂ retraltnfenhm mponsap@moahapphqajlon of MSU
sura le |levels % eptor expressed by
"f‘lsd% qag'IOLmefqe&og & fromthe above literature
findings. This may be explained by the different
met hodol ogi es used. Additional investigation may also
clarify these issues. 93 WO 2004/ 022061
PCT/ US2003/ 027990 Tabl e ~type Distribution of
H4 Expressi on by I\Iorther#)%ﬁ{g#’l‘l:'gpﬁeci es Cell Type H4

THEMAiLHRSH BP(@Hb'téﬁorhddMBB% céﬁﬁﬂém?‘rhétldﬁelhhﬁlce igtaenine Ha
Dendritic Cel + Monocyt es s - CD8+
MQLQH_@@EI s Neutrophils - I\/buse Eosi nophil's +
Peritoneal Mast Cells + BMMC + BM Derived Macrophages
- Peritoneal Macrophages CD4+ T Cells - B Cells - 5
This ekamiple-abadnetatss thedidcdvbry ¥t hlstamiheaHy, a@m)tmf
the invention are apparent to one of ar.dj nar

%@pp‘q@tlon of

amagonistgrean bgsk the milamnatignsassaciated wikiopig

%ﬁm det ai |l ed description, background, exanples,
ai ms, one of

Materials'and Methods.

Animals

Male or female ICR derived mice weighing 22 + 1 g were used. Space
allocation for 5 animals was 45 x 23 x 15 cm. Mice were housed in APEC R
cages. All animals were maintained in a controlled temperature (22 °C - 24 °C)
and humidity (60% - 80%) environment with 12 h light/dark cycles. Free access
to standard lab chow for Mice (LabDiet Rodent Diet, PMI Nutrition International,
USA) and tap water was granted.

Chemicals
Acetone (Wako, Japan), Croton oil (Sigma,USA), Indomethacm(Slgma USA)

and Pyrogen free saline (Astar, Taiwan).

Protocol Croton Oil Induced Topical Inflammation

Groups of 5 ICR derived male mice weighing 22 + 1 g were used. Compound
1 (10 mg/kg) and vehicle (0.9% NaCl) as well as the positive control
Indomethacin (30 mg/kg) were administered subcutaneously to test animals at
30 min before, and 2 and 4 h after croton oil (8% in 20 pL acetone) was
applied topically. Ear swelling was measured by Dyer model micrometer
gauge 6 h after croton oil as an index of inflammation.
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ordinary skill in the art wll be able to make

nodi fi cati ons and adaptations to 10 various conditions
wana4ezges. Publications descri bed herei n ar ePCT/US2003/027990

incorporated Dby reference in their entirety. These

ot her enbodi ments are also within the scope of the

i nvention. 15 94 WD 2004/ 022061 PCT/ US2003/ 027990

What is clained is: Clains 1. A nethod for treating
RabUigg gic rhinitis in a patient, said nethod 5

~conprising adnmnistering to the patient a

pharmaceutical Iy effective amunt of a conposition

TSORG. 1230 & GamRoRAd A% ISttt eldubeatodfal fafidmiation
is Ra, RaRb-, RaORb, or (Rc)(Rd)N-Rb-, where Ra is
H_ cyano, -(CCONRe) (R, - C=ND (N C 1-10

al'kyl, C 3-8 al kenyl ,Diffe®n@e icgaroal kyl, C 2-5 Pvalue
heterocycllc radi cal, .or enyl ; whe Rb i 8. .
al kyl erpatmeng-g 8l khé?fgneé ZX& é%m %aé‘al k%Eg 1(%8‘"“"’)
b i =t S IIC CT ULYyCT adl Cal , pne elne,

and Rc Er%s Rd are each mo@pendently 6 T)ﬂ 8 alkyl, C
2-8 al kQ tt? C 3-8 15 cyclqqal kyl, or phenyl, R2' is H,
met hyl , yl, NRpRqg, -(CO NRqu, -(CO ORr, -CH2NRpRq,
or CHZCRr V\,here Rp, Rq, d Rr are independently
selected fromC 1,6 al kyl, 3-6 cycloal kyl, phenyl;
(C 3.6 cycl oal kyl §(C 1-2 a1| yl ene), benzyl or
phenethyl; or Rp 5and Rq t2tken together with the

nitrogen to which they arr_e—ax-t-aehed,—{—fr—m—a—ég—?—————
Compound 1 1 12 0 1. 0.03

(10mg/kg; s.c.) 2 10 (-28%)
3 13
4 9
5 16

Indomethacin ; 5 10.0 1.3 0.001
3
4
5

(30mg/kg; s.c.) 10 (-40%)
12
12
11

Conclusions

In the croton oil induced topical inflammation ear swelling assay, a histamine
H, receptor antagonist, Compound 1, at a dose of 10 mg/kg x 3 {s.c.)
significantly reduced the swelling with respect to the vehicle control. This effect
was similar to Indomethacin (30 mg/kg x 3). These results show that a

histamine Ha receptor antagonist can act as an anti-inflammatory agent.
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20 nenbered heterocyclic ring with O or 1 additional

het eroatons selected from 0, S, and N, R3'" is H,
warbda206et hyl , NRsRt, -(CO NRsRt, -(CO OR' , PCT/US2003/027990

-CH2NRsRt, or CH2ORu; where Rs, R, and Ru are

i ndependent |y sel ected fExmPIIE® al kyl, C 3-6

cycl oal kyl, phenyl; (C 3.6 cycloal kyl)(C 1-2

al kyl ene), benzyl or phenethyl; or Rs 25 and Rt taken

, ) to which they are attached,

1 PCT/ US2003/ 027990

ﬂenbﬁrw vm ﬁr"e%}’é‘d frérrf’dh@gjlﬂ‘éﬁeht Belly uémg@m\u RNeasy kit (Qiagen,
het erocatons selected from 0, S, and N _RT is nethyl,

\flendia, GA) REcorHig ﬁosthe,f@@mfyactu&rfﬁ,qnstrgptlcpms BNAysamples

(ge ug&%er%ﬁal!? ég@noaf\lﬂ ggl d tﬁﬁp F%n%ensed &V ”ﬂ?ﬂﬁ% Blot

(}Wﬁbﬁd Fiﬁmb?sﬂém Phatm@cid lkibiechCP?sc@t@h#ﬁWJ) 'Khe’SbI@t was pre-
ycIoaIkyI C 2-5 heterocycllc radi cal , or

hMbHdEedawtl’sEKDmssHablapltéwa (Cd;Oi\J'BEQHRéfPrﬂ%HBn SE%Q @ “The Ha

EREURE RIVA A8 1o Bl e TelpuhfE, TR RershaR R lidimacia
§otebh ’#hé)ﬂlot \ﬁaéhﬁor&hk@cﬂidrz ICaB68 °Cy fdllvatdd/by one wash step

is NRe or 00 R is Hor C 1-6 alk X3
R3¢ znditﬁﬁ%SSD&@ﬁ4QfmlR@téﬂQFnFtGm%ef? S AN serondwash

5?;%&13%"80 E’nf_ s yI ;) Oagbirl‘@m'_?t%;g ‘% Tﬁératﬂé‘li whs &xfosed to

X-FéﬂllRRat ZH°Cnith two MRSMfyingysoreenpbeeryiight: OCH2- Ph, C
1-4 al koxy, or C 1-4 alkyl; 20 R7 is H F, d, Br, I,
(CCORmMm OH, nitro, NR Rm cyano, phenyl, -OCH2- Ph C
rf'cl@glg Xy, or C 1-4 alkyl; wherein each of R, R,
Rmis independently selected fromH, Cl 6
The Northern Blot results indicate that the Hy receptor is expressed on

bone-marrow derived mast cells (BMMC) peritoneal mast cells, and
eosinophils. These positive results are consistent with the published literature
(eg. Oda et al., Nguyen et al., and Morse et al. in the Background section).
However, the negative results of the Northern Blot experiment, such as the
finding of apparently no measurable levels of H, receptor expressed by
neutrophils, differ somewhat from the above literature findings. This may be
explained by the different methodologies used. Additional investigation may
also clarify these issues.
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al kyl, hydroxy, phenyl, benzyl, phenethyl, and Cl1_6

al koxy; each of the above hydrocarbyl (including
wal2boslo220&l koxy, phenyl benzyl, 25 cycl oal kyl pCcams2@6/027990
on) or heterocyclic OG\FIE bei ng, |nde en ent |B¥ and
T@bie 4nQalltype $trlbutl@m FXpEASRIQIbY ot
substituents selected fromC 1-3 al kyl, haI o,

hydroxy, ami no, and C 1-3 al koxy; V\,herel nnisO0 1,
or 2; where n1s 2, the noiety -(CHRS. )" _2- 15

- (CHRS' - Ct8pedies wher e CHR5'CélkTyra ween CHR6s Hand
CHRY' 3-0—p-pew-d-ed—a-t—l-ea-s-t—ene—e-f-—FE—R2—Re-—R4

R5, R6, andHRMans ot her t hE@smophils: z is 0; 96 WO
2004/ 022061 PCT/ USZOOB{M;R@er,gg@guged where Z is
0, n =1, and each of R4, Rb, R6, R/ RT, RV, and
R6' is H t hen (a) V\herl‘damelDBritﬂHIlctO&iis RLis {i) not
met hyl, pyridyl, phenyl nz and (b) where X2
is 0, then RL is not neti?ﬁ{ 3\2 %‘Pﬂ%ded whete Z is
0, X2is NH n=1, RlLis ch of R4, R6, 5
R7, R, R3', R5V, and R’ Eﬂﬁi‘ﬁ(:eﬂgn R5 is not

met hoxy; or a pharmaceuti c@Dy BCeflpt abl e salt; ester,
or am de thereof. 2. The net hod of claiml wherein

sai d conposition conprises aB€6lound of the fornula:
4 R5 X1 Z X2 X3--\ R Rg 7 10 R1 Werein RL
is Ra, RaRb-, Ra-O Rb-, lel?ﬁf sN-Rb where Ra is
H,Cl.loa L,dtsalk 8cyc|oalky| C
2-5 heterocy |c radi cal , ?P%?ﬁ%&h 7 where Rb is C
1.8 al kyl ene C 3.8 al kléeuytoawal Mas3. Gelts/cl oal kYl ene,
bivalent C 3.8 15 heter ocycmy{ﬁdi cal, or phgnyl ene;
and Rc and Rd are each indep ly H C

BM Derived Macrophages -

Peritoneal Macrophages -
CD4" T Cells -
B Cells -

G.  Other Embodiments

The features and advantages of the invention are apparent to
one of ordinary skill in the art. Based on this disclosure, including the
summary, detailed description, background, examples, and claims, one of
ordinary skill in the art will be able to make modifications and adaptations to
various conditions and usages. Publications described herein are incorporated
by reference in their entirety. These other embodiments are also within the

scope of the invention.
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1-8 al kyl, C 2-8 al kenyl, C 3-8 cycloal kyl, or phenyl;
R2 is ortho or neta, and is nethyl or H X1 is CR3;

w&20d4m28061Cl , Br, Rf, RfFR9-, Rf-O Rg-, or (Rh) ¢8r/US2003/027990

J)N-Rg-, where Rf is H 20 C 1-6 alkyl, C 2-6 al kenyl,
ie-C 2-5 heterocyclic rad| cal, or
phenﬁ{@(?é\/\g@rﬁgélls is C1-6 al kylene, C 2-6 aI kenyl ene,
C 3.6 cycl oal kyl ene, bival@lim& 3-6 heterocyclic
radi cal, or phenylene; and Rh and R, are each
i ndependently H C 1-6 alkyl, C 2-6 alkenyl, C 3-6
cycl gal ky it thod
SV 981 KV P e I L Betont, et
PCT/ uszoosqsmzvsm@ acﬂmmstemg)to the; pasienh aqgtharmageyticalyi s
i ndependen @(I]ﬁ A
ani no, cy% 6&“@ qm,g;u(g:* QB?(W"’BPS OT.&’"&‘P%?Q Féo?pgowd of
F, d, Brforl‘nué )R, OH nitro, NR Rk, cyano,
OCH2P (L, 4 alkoxy, or C1-4 alkyl; R7 is H F,
a, Br, I, (C:O) OH, nitro, NRIRm cyano, C 1-4
al koxy, or C 1-4 al kyl; wherein each of RR, Rk, Ri1,
and Rmis p@depenntly sel ect ed fﬁom H Cl1_6 al kyl,
hydr oxy, pheny en fienet hyl,” and {l. 6 “al koxy;
het ef ocyclic
gr oups bei ng tional/l y substituted
wi th between 238 >
al kyl , halRg hydroy,
provided at |east
R7 is other than g
pharmaceutically acceptabl e sal t
thereof. 3. The nethod of claim el ein said
conmposition conprises a onpound Wherfein RL is Ra,
-RaRb-, Ra-O Rb-, or (Rc) Rd) N-Rb-\° Where Ra is H C
1-10 alkyl, C 2-5 al kenyl, C 3-8 cycloalkyl, C 2-5

R6, and

Wherein Ry is Ra, RaRp-, Ra-O-Ry-, or (R¢)(Rq)N-Rp-, where R is H,
cyano, -(C=0)N(Rc)(Ra), -C(=NH)(NH2), C 1.10 alkyl, C 3.5 alkenyl, C 38
cycloalkyl, C 2.5 heterocyclic radical, or phenyl; where Ry is C 18 alkylene, C 2.8
alkenylene, C 3.5 cycloalkylene, bivalent C .5 heterocyclic radical, or phenylene;
and R; and Ry are each independently H, C 1.5 alkyl, C 2. alkenyl, C 35
cycloalkyl, or phenyl;

Ry is H, methyl, ethyl, NRRg, -(CO)NRyRg, -(CO)OR; , -CH2NRgR,, or
CH.0R;; where R;, Rq, and R, afe independently selected from C 1.6 alkyl, C 3.6
cycloalkyl, phenyl; (C 3. cycloalkyl)(C 1.2 alkylene), benzyl or phenethyl; or Rp
and R, taken together with the nitrogen to which they are attached, form a 4-7
membered heterocyclic ring with 0 or 1 additional heteroatoms selected from
0, S,and N;

Rg is H, methyl, ethyl, NRsR;, (CO)NRsRt, (CO)ORy , -CH2NRR;, or
CH,OR,; where Rs, R;, and R, are independently selected from C . alkyl, C 36
cycloalkyl, phenyl; (C 3.5 cycloalkyl)(C 12 alkylene), benzyl or phenethyl; or R
and R taken together with the nitrogen to which they are attached, form a 4-7
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20 heterocyclic radical, or phenyl; where Rois C 1-6

al kyl ene, or C 2.8 alkenylene; and R, and Rd are each
wondaperdent |y H C 1.8 alkyl, C 2-8 al kenyl, PCr@s8003/027990

cycl oal kyl, or phenyl; is methyl or H R3. |

R2' IS
ooty i, i O e fBlodtersidention
Ong, layd,Net hyl , or propyl; 30 X2 is NRe or 0; Reis H

or C1-6 alkyl; X3 is N Zis =Oor =S, 98 WD
2004%2%6@!%@??*@ /027990 each of R4 and R6 is

i nde I, COOH OH nitro,
am nggqgﬁgggb)yl g‘hfi: Or(plikoxy, or C1-3 alkyl; R5 is H,

F, CR,7 |3|methyl etbyQariH; OH, nitro, NRIRk, cyano,

- -4 al koxy,'or C1-4 alkyl; 5 R7 is H,
'SBNRHO" '\C=0)Rm OH, nitro, NRLRm cyano, C 1-4

aI koyo{ls eRrR,C 1-4 alkyl; wherein each of Rj RK, Rl

and Rmis i ndependent| %{ sel ected from Cl 6 al

hydr Reys Fplbrdi CHidny Reph B+ Rigt, or o (RINGR wbszga Rris H,

h. of 28

oAl oy RB G R 2 25 8‘%34@[’9@&@]3?@ (& ptienyt

4TS gavhn S it i
A e phatit Sdbpgnderitly H, C

hptefocw:él@ radicab @ pheRrlene: and Rrand Rarergachyy
115??5%&0%8% eglw@%cgag kﬁé gﬁ?nags?gr i or am de
t her &@fis NRe or O; Re is H or C 1. alkyl;

Xsis N;

Zis =0 or =S;

each of R4 and Rg is independently H, F, Cl, Br, {, COOH, OH, nitro,
amino, cyano, C 14 alkoxy, or C 14 alkyl;

Rsis H, F, Cl, Br, I, (C=0)R;, OH, nitro, NRjR, cyano, phenyl, -OCHz-Ph,
C 14 alkoxy, or C 14 alkyl;

R;is H, F, Cl, Br, I, (C=0)Ry, OH, nitro, NRiRn, cyano, phenyl, -OCH,-
Ph C 14 alkoxy, or C 14 alkyl;

wherein each of R;, Rk, R;, and Rn, is independently selected from H, C1.5
alkyl, hydroxy, phenyl, benzyl, phenethyl, and C1. alkoxy;

each of the above hydrocarbyl (including alkyl, alkoxy, phenyl, benzyl,
cyclbalkyl, and so on) or heterocyclic groups being independently and
optionally substituted with between 1 and 3 substituents selected from C 1.3
alkyl, halo, hydroxy, amino, and C 1.3 alkoxy;

wherein nis 0, 1, or 2; where n is 2, the moiety -(CHRs') =2- is <(CHRs-
CHR7)- where CHRg is between CHRg and CHR7;

provided at least one of R4, Rz, Rs, Rs, Rs, Re, and Ry is other than H
when Z is O;
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4. The method of claim 1l wherein said conmposition
conprises a conpound wherein RL is H, nethyl, or

wetmao22@d One of R2, and .RX is nmethyl, and t ReTaiSk®B/027990

is H where RLis H R2 is otherwise H Xl is :
i s Handpravidedowh@re Z ig0; B =AiRand eagh oRKG; Bs,rR@chgﬁps %3 L

R?L%li(i) gﬁdé E} @rﬁéaﬁ&[ﬁérg)% iiq\zlﬁ&yr%?n I%“iﬁﬂ‘i’\ogﬁ(égﬁyl: pyridyl,
plﬁé’%g@r bgnz?mah@:(bﬁﬁlhbﬁe N, i0, Ghen Ry is iiGhethdl, ani no,

y , 1-4 al koxy,_or C 1-4 alkyl; and 3 7 i !
F, cand providedi whegeidis OcXaisNH) R&x{», RthGSW reaﬁ’i ‘:’?54 Re,

Rbfta S50 KR (B BbBs BB R 12 o of ol ai m

1 whgr giphafpacbutioaiy sictéptabliosglt, iestes, ar amidepthereof.
wherein RL is H, nethyl, or ethyl; R2' and R3, are

i ndependently nethyl or HH 5 X1 is CR3 or NN R3 is H,
F, or d; ' - ' i iprisés a
is =0 or Iég "E%E‘ﬁﬁ%? QEA'Q'a‘In?ﬁSEéPE a&{ccggé?gitlgb %E?npd ,
Br, methytompobnd of the foropya:; and 10 R7 is H F, O,
Br, or C1-4 alkyl; provided at |east one of R5 and R7
is not H 6. The nethwd of claim 1l wherein said
conposition conpriseg a conpound wherein X2 is N.

X4 y4

Xz X: 3 _>>R2
N

\
R

Wherein R4 is Ra, RaRs-, Ra-0-Rp-, or (Rc)(Ra)N-Rp-, where Ra is
H, C 1.10 alkyl, C 3.5 alkenyl, C 3¢ cycloalkyl, C 2.5 heterocyclic radical, or phenyi;
where Ry is C 1.5 alkylene, C 3.5 alkenylene, C 3.8 cycloalkylene, bivalent C 38
heterocyclic radical, or phenylene; and R and Ry are each independently H, C
1.8 alkyl, C 2. alkenyl, C a. cycloalkyl, or phenyl;

R, is ortho or meta, and is methyl or H;

X1 is CRa;

Rs is F, Cl, Br, Rr, RRg-, R-O-Rg-, or (Rn)(Ri))N-Rg-, where R is H,
C 1.6 alkyl, C 2 alkenyl, C 3.6 cycloalkyl, C 25 heterocyclic radical, or phenyl;
where Ry is C 1. alkylene, C 2. alkenylene, C 36 cycloalkylene, bivalent C 3
heterocyclic radical, or phenylene; and R and R; are each independently H, C
1.6 alkyl, C 2.5 alkenyl, C 3.6 cycloalkyl, or phenyl;

Xo is NRe or O; R is H or C 1.5 alkyl;

Xzis N;
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15 7. The nmethod of claim 1l wherein said conmposition

conprises a conpound wherein X2 is 0. 8. The nethod
wofomloazost 1 wherein sai d conposition conpri sesPar/u&2003/027990

conpound wherein RL is H nethyl or ethyl. 9. The

met hod of Zoka@ot=8herei n said conposition conprises a

d wh R1 h
Crarm 1 wRasBiaf Rcang %ogtﬁ@iyepﬁﬁﬁe@b’nlﬁrgségﬁ L aSaBh RH,
n‘m&,oa% ario% ;pko hg; CKEMI‘di.of claim1 wherein
sali conp 1t1’on Ve

es a npound wherein R2, is

methyl . 3®RsigH 'Fne:)InBt Ho(C=0)Ry| BHNtroy R, cpanal ".OCH,-Ph,
corrp sition_conprises a conpound wherein R3 is H or
Con-+ akOBY\RD Qoo AMYi2061 PCT/ US2003/ 027990 13. The

T L e e

a conpound Whéréin met ho clarm
dlkostyeoeCny4sadkyl; conposi tion conprises a 5 corrpound

Bro 15, WETRE oRR of Re Rl R et B RoBaphdenty Sbiect¥d from
gigel !)M@{ %}q,@f R5
%@k?" H?%S ge%'gl ﬁ’ly s%q)ect e(?%from tqu F, d, Br,

and met hy|eacprqf\1helaboae hydeanariyl or bietecyeic grpupsdeing
H ., 18 |
iSdsnsncehily ahdcerlionafl sbsy vt bRl 1 YRk sypstigyents

s@l@bté?@from crydaemyldﬁard hytroxyehmito, aner CGls-alkéxyd 7. The

net hod of claim1 wherein said _conposition conpris
conpound \ieyided akipast onenf R, RoRBaii B4,Rs, &6, apd R?D'P‘ ‘other

tﬂgﬁ rI]-‘r/wheﬁ"iz(]'is %

ora pharmaceuﬁcally acceptable salt, ester, or amide thereof.

3. The method of claim 1 wherein said composition comprises a
compound wherein Ry is Ra, RaRp-, Ra-O-Ryp-, or (Re)(Ra)N-Rp-,
where R is H, C 110 alkyl, C 25 alkenyl, C 3.5 cycloalkyl, C 2.5
heterocyclic radical, or phenyl; where Ry is C 1.6 alkylene, or C 2.8
alkenylene; and R; and Ry are each independently H, C 1.g alkyl,
C 2.5 alkenyl, C 3.5 cycloalkyl, or phenyl;

R2 is methyl or H;

Rz is methyl or H;

Rs is methyl or H;

Rg is methyl or H;

Rz is methyl or H;

X1 is CRg;

Rz is F, Cl, Br, methyl, ethyl, or propyl;
X2 is NRe or O; Re is H or C 1.5 alkyl;
Xsis N;

Zis =0 or =S;
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is H F d, or Br. 20 18. The nethod of claim 17
wherein said conposition conprises a conpound wherein

weacad¥/atosR4 and R6 i s independently H, nethyl, pPCoUSE03/027990

19. The net hod of cI aim1 wherein said conposition

compr | 5€5 gy 28 A -m§5e34dé I3, K €l, BY, |, BOH, OH,

met hod of &Fairm 03| t'i oh conprises a
nity2eming, @yzimtbda élkony, G Chhatkyh- 1

H i ndol - I met hanoneg;
(5- Fl uor oRél%H E &/)H ﬁj@%'ﬂyr‘&%w"lm cydno; "6CHPh,
t hanone; (5-Brono-1
"{)glg% gb-r]?h% et hyl - pi perazin-1-yl) - net hanone;
(5- Met hyl Ry istH, 7 @1 B, 1) (CIO)Rwe OH nitrpi pEBazi eyano, C 14
Eé z ne han ? (5,7-Difluoro-1
de 24 l53"(4 met hyl - pi perazi n-1-yl ) - net hanone;

(7-Chloro ( liRdeY$hdSHIY/ S878A6d. from
PCT/ uszoo?heggggo h&g;r(apzqr,nmlgﬁﬁg IlW“ln'gt han%ﬁ 2 ©

H, 531Yedlkyihhydmxst, wlhenydidoerzyy pheqathybtang C1.s alkoxy;

EL Pﬁagfl A e@pﬁ c{l jfhe Sﬂf?; F\ygro&gpbﬁoﬂﬁgf%rpgﬁ%hﬁydg s being

AtPapal dptienall UBﬁﬂuteawth between 1 and3subst|tuents
eﬁq%e ? d?jltpera);'lsn 1-yi)- rrethanone 5 21. The

semomﬂjfrom 6I 1as| aik)l', baley BW‘TOQ%A Q]’nkf'@mé‘ﬁgl 10@kBWpr i ses a
compound sel elct ed from (6-Chloro-
H i ndol - Z%X/F) *(4- met hyl - pi perazi n- 1 yl)-met hanone; (1

H- I ndol - byided -atksdsy onpigf &1aR>NR; Ry, Rs, Ry, Iaadd?tﬁls other
(7-Br orm- Hindol-2-yl)-(4-nmethyl-piperazin-1-yl) 10
then hwber Z is O;

(5- Br ono- Q)ﬁ‘-”az W’[%éﬂy séeoTRANS salti BSteRZomarhidd thereof

met hanone;
ndol - 2-yl) - (4 nmet hyl - pi perazin-1 yI) nmet hanet hi one.

22. Th h d 1

comprt Ees nsthopfAm 4R B RSy BpiPrses o
H-i ndol - LﬂTdTWHbe pi perazi n-1-yl) - met hanone;

(5- BrormlH-ln 2-yl)-(4-methyl -

R4 is H, methyl, or ethyl;

One of R» and Ry is methyl, and the other is H, where Ry is H; Rz
is otherwise H; ‘

X4 is CR3; Rz is H, F, Cl, or Br;

X2is NRe or O;

Re is H or C 4.3 alkyl;

Zis =0 or =S; v

each of R, and Rg is independently H, OH, C 14 alkyl, C 14
alkoxy, cyano, or amino;

Rsis H, F, CI; Br, COOH, OH, amino, cyano, C 1.4 alkoxy, or C 14
alkyl; and

Ry is H, F, Cl, Br, C 14 alkyl, C 14 alkoxy, cyano, or amino;

provided at least one of Rs and Ry is not H.
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pi perazi n-1-yl)=net hanone; (5-Methyl -
H i ndol - 2-yl ) - (4-nmet hyl - pi perazi n-1-yl)-nethanone;

WO03004/022d6h uor o- 1 H-i ndol - 2-yl ) - (4- net hyl - PCT/US2003/027990

pi perazi n-1-yl)-net hanone; and (5,7- Dichloro-1

H- i ngol - 2Tnk)méthodlofrotditny1 whiepsinasichedmpbjitioatdommises a
23. The nethod of claim1l wherein said conposition
conpr i sescﬁm%‘ﬂﬂow §r&d| ected from

4- Met hyl S-trifl t hyl
I(—I-l ndol - d Rpl ?ﬂ %étﬁgt’ ﬁyb%h e; (r7| AmU(r)nr)Ogerre%/hyl

H- i ndol - ZR@ )andﬂgmtdwmdepmdmﬁmnetrwl ot i; net hanone;

5- Ami no- (-
Snst hyl - no H%Q 9'3:1%%&169%4:1') ( 7- Ani no- 5- br ono- 1

(HSi ano'no_ Xas NR, Aofq‘_ﬁé’fs HoPer azalkyil- ! ) - met hanone;

i ndol - 2- yIZ)|s(=Gmet=5yI - pi perazi n-1-yl) - met hanone;
(5- Fl uor o- B Re is H:
met hy! - | HSAGAAT B39 Re B et hyl - pi perazi n- 1-y1 ) - met han

one; (7- IR li@’H’ I5 GIEBPMheﬂayI ethyl, or prop I and
H i ndol - -pi perazin-1 - - met hanone;

( 6- Br ono- Rmyds d%c;CI;LBqurGjm alicymrowdeﬁat igast one of Rs and Ry
{pgﬁaam n-1-yl)-met hanone; (5-Brono-6-hydroxy-1

ol -2-yl)-(4 102 WO 2004/022061 PCT/ US2003/ 027990
nmet hyl - pi pera2| n-1-yl)-methanone; (6-Brono-7- hydroxy 1

Hindol - 2-yl)-(4-nethy]-piperazin-1- Inz t ha

( 4- Bbono- Ahey oficlaim 1 wherein said co posmon compnses a
H i ndol - I | azin-1 -yl)-nmethanone;

( 6- Br ono- .P\()n}r%étﬁ':ﬁfjgﬁém R BN

H i ndol - 2-yl ) - (4-nmet hyl - pi perazin-1 -yl)-nmet hanone;
and 5 (4-Brono-7-

i ndol - 2. Y19 CEAAGHLPH RIS ehegeim said cprposiiangaroRtses 2
24. The ”Péd?ﬁ’[ﬁjo@{d \g,h ?(e\;g@: ein 'said conposition

conprises a conpoun cted from (5,7-Dichloro-1
H i ndol - 2-yl) - p| per azi n- 10 1-yl - et hanone;

(5 7-Difl Uﬂ{ ﬂE?# Pﬁ%?5"1 wherRiPELid%dhbostion comprises a

met h@none

H-i ndol - 2-ggpp él%ldTﬁ/thém Rﬁ@l—lamah;d onéthyl. net hanone;
(5, 6- D|f|uoro 1 Hindol-2-yl)-(4-nethyl- p| perazin-1

-yl')- methanone; and (4,6-D fluoro-1
Hinqpl - 2-4ld H{ AR 0% bP¥aiR 1RGhEEIN said composition comprises a

compound wherein Ry is methyl.

10. The method of claim 1 wherein said composition comprises a

compound wherein Ry is H.

11. The method of claim 1 wherein said composition comprises a

compound wherein Rz is methyl.

12.  The method of claim 1 wherein said composition comprises a

compound wherein Rz is H or Cl.
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1-yl)-nmethanone. 15 25. The nethod of claim1l wherein
sai d conposition conprises a conpound selected from

wa-20E/0Skléor o- 1 PCT/US2003/027990

H i ndol e- 2- car bonyl ) - 4- net hyl - pi per azi ne-2- carboxylic

aci d qmet hyfthesgletiiod &f diintR vterdin said composition comprises a
H i ndol e- 2- carbL;)'Q/ 2‘ 1- 20

nmet hyl - pi FOMRe wherginBsys Cb aci d methyl ester;
4-(5-Chloro-1 H

I ndol e- 2- car bonyl ) - 1- net hyl - pi per azi ne- 2-car boxylic

aci d Jal{n deThe ﬁwgﬁ%c{hﬂ ¢lain 1 r\]erxerein said composition compnses a

H i ndol e- 2- car bon 4- et hy | perazi ne-

acid anmi deﬁomlpql{ﬂ %%ﬁedﬁ Rsi$ Fn&)l 5 or F!!?rﬂmg d)aﬁll's)%/ é' or Br.
nmet hyl - pi per azi ne- 2-carboxylic acid nethylamde; 1
-(5-Chloro-I H 25

i ndol1&. 2- CRidnehod éf a:iairﬂnylwlms'erp‘ﬂ'r said menipasitidroeyhprises a
acid nethyl am de; ? 1 - d
H- i ndol e- zccwwd/w BTPJ'?@?E@/P Rsiane: Rz isriRdopendaniiyyeiecte
aci d di metgpy lqumlﬂ%l Br, éxﬁ; Yrovided at least one of Rs and Ry

i ndol e- 2- car bonyl’) - 4- plpera2|ne 2- carboxylic
acid di nmdsimpk &ri de; (5-Chloro-1

Hindol - 2-yl) - (3- hydr oxynet hyl - 4 30

nmet hyl - pi perazi n-1-yl)-nmet hanone; (5-Chloro-1

H-indg. - 2-pie n{e'%hodrﬁf HQP&Y "fﬂhl’i’é’@rﬂsé‘iﬁtdﬂn‘{hpd&lﬁtﬂf édmprides a

-yl)-met hanone; <5-Chl oro-

H i ndol - 2- gampmadmhaneuyaschplf Raamlﬂglsmﬂgeem@mlyﬁ methyl
-yl)- nmethanqne; (5-Chloro-1 Hindol-2-yl)-(4-nethyl-

103 W0 200%/'9'22061 PCT/ US2003/ 027990 ‘

met hyl am nomat hyl - pi perazi n-1-yl) - net hanone;

{5-Chl oro-1

i ndol1%2-y| The meﬁb@d@f claimdrwherein sRidaaPosiionFampHses a

bt ot - 2GR Rl Kl ffeig - O Br or methyt; and R

met hyl - pi pet##,ClleyB).- et hanone; and ~5-Chloro-1
Hindol -2-yl) 5
(2- di net hyl am nonet hyl - 4- net hyl - pi perazi n-1-yl ) - met han

one. 6. ﬁ?n’z‘é}ﬁ@@ﬁf‘ﬁla 1FWRERI sﬁﬁté%pésﬁlon comprises a
H-| ndo 2- - pi perazin- 1-yl)-met hanone.
compound wherein each of Rs and Rs is lndependently H, methyl,

or Cl.

19.  The method of claim 1 wherein said composition comprises a

compound wherein Z is =S.

20. The method of claim 1 wherein said composition comprises a
compound selected from: (5-Chloro-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl}-methanone; (5-Fluoro-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (5-Bromo-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)}-methanone; (5-Methyl-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl}-methanone; (5,7-Difluoro-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (7-Chloro-1H-indol-2-yl)-(4-methyl-
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21.

22.

Cco

PCT/US2003/027990

piperazin-1 -yl)-methanone; (5,7-Dichloro-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (5-Chloro-7-methyl-1 H-indol-2—yl)—(4—
methyl-piperazin-1-yl)-methanone; and (3,5-Dichloro-1H-indol-2-
yl)-(4-methyl-piperazin-1-yl)-methanone. '

The method of claim 1 wherein said composition comprises a
compound selected from: (6-Chloro-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (1H-Indol-2-yl)-(3-methyl-piperazin-1-
yl)-methanone; (7-Bromo-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-
methanone; (5-Bromo-benzofuran-2-yl)-(4-methyl-piperazin-1-yl)-
methanone; and (1H-Indol-2-yl)-(4-methyl-piperazin-1-yl)-
methanethione.

The method of claim 1 wherein said composition comprises a
mpound selected from: (5-Chloro-1H-indol-2-yl)-(4-methyl-

piperazin-1-yl)-methanone; (5-Bromo-1H-indol-2-yl)-(4-methyl-

piperazin-1-yl)-methanone; (5-Methyl-1H-indol-2-yl)-(4-methyl-

piperazin-1-yl)-methanone; (5,7-Difluoro-1H-indol-2-yl)-(4-methyl-

piperazin-1-yl}-methanone; and (5,7- Dichloro-1H-indol-2-yl)-(4-

methyl-piperazin-1-yl)-methanone.

23.

The method of claim 1 wherein said composition comprises a

compound selected from:

(4-Methyl-piperazin-1-yl)-(5-trifluoromethyl-1H-indol-2-yi)-
methanone; (7-Amino-5-methyl-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)-methanone; (5-Amino-7-methyl-1H-indol-2-yl)-(4-
methyl-piperazin-1-yl)-methanone; (7-Amino-5-bromo-1H-indol-2-
yl)-(4-methyl-piperazin-1-yl)-methanone; (5-Amino-7-bromo-1H-
indol-2—yl)—(4-methyl-pipérazin-1-yI)-methanone; (56-Fluoro-7-
methyl-1H-indol-2-y1)-(4-methyl-piperazin-1-yl)-methanone; (7-
Fluoro-5-methyl-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-
methanone; (6-Bromo-5-hydroxy-1H-indol-2-yl)-(4-methyl-
piperazin-1-yl)}-methanone; (5-Bromo-6-hydroxy-1H-indol-2-yl)-(4-
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methyl-piperazin-1-yl)-methanone; (6-Bromo-7-hydroxy-1H-indol-
2-yl)-(4-methyl-piperazin-1-yl)-methanone; (4-Bromo-7-hydroxy-
1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone; (6-Bromo-7-.

© methyl-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-methanone; and

24.

25.

(4-Bromo-7-methyl-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-
methanone.

The method of claim 1 wherein said composition comprises a
compound selected from: (5,7-Dichloro-1H-indol-2-yl)-piperazin-
1-yl-methanone; (5,7-Difluoro-1H-indol-2-yl)-piperazin-1-yl-
methanone; (5,7-Difluoro-1H-indol-2-yl)-(3-methyl-piperazin-1-yl)-
methanone; (5,6-Difluoro-1H-indol-2-yl)-(4-methyl-piperazin-1-yl)-
methanone; and (4,6-Difluoro-1H-indol-2-yl)-(4-methyl-piperazin-
1-yl)}-methanone. '

The method of claim 1 wherein said composition comprises a
compound selected from: |

1-(5-Chloro-1 H-indole-2-carbonyl)-4-methyl-piperazine-2-
carboxylic acid methyl ester; 4-(5-Chloro-1H-indole-2-carbonyl)-1-
methyl-piperazine-2-carboxylic acid methyl ester; 4-(5-Chloro-1H-
indole-2-carbonyl)-1-methyl-piperazine-2-carboxylic acid amide;
1-(5-Chloro-1 H-indole-2-¢érbonyI)-4-methyl-piperazine-2-
carboxylic acid amide; 4~(5-Chloro-1H-indole-2-carbonyl)-1-
methyl-piperazine-2-carboxylic acid methylamide; 1-(5-Chloro-1H-
indole-2-carbonyl)-4-methyl-piperazine-2-carboxylic acid
methylamide; 4-(5-Chloro-1H-indole-2-carbonyl)-1-methyl-
piperazine-2-carboxylic acid dimethylamide; 1-(5-Chloro-1H-
indole-2-carbonyl)-4-methyl-piperazine-2-carboxylic acid
dimethylamide; (5-Chloro-1H-indol-2-yi)-(3-hydroxymethyl-4-
methyl-piperazin-1-yl)-methanone; (5-Chloro-1H-indol-2-yl)-(3-
methoxymethyl-4-methyl-piperazin-1-yl}-methanone; {5-Chloro-
1H-indol-2-y1)-(2-methoxymethyl-4-methyl-piperazin-1-yl)-
methanone; (5-Chloro-1H-indol-2-yl)-(4-methyl-3-
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methylaminomethyl-piperazin-1-yl)-methanone; {5-Chloro-1H-
indol-2-yl)-(4-methyl-2-methylaminomethyl-piperazin-1-yl)-
methanone; (5-Chloro-1H-indol-2-yl)-(3-dimethylaminomethyl-4-
methyl-piperazin-1-yl)-methanone; and (5-Ch|oro¥1 H-indol-2-yl1)-
(2-dimethylaminomethyl-4-methyl-piperazin-1 -yl)-methanone.

26. The compound (5-Chloro-7-methyl-1H-indol-2-yl)-(4-
methyl-piperazin-1-yl)-methanone. ‘
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