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This invention provides novel 5-HTr agonists which are useful for the treatment of migraine and associated disorders.
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-2- of sumatri pt t. & Eﬁ_ﬁbﬁétdYPeﬁﬂpﬁéédL—Qﬁ nM__sugges{s a role_

—of the S-HT[err] fFeceptor I 65 /6F7hils i nvention
provi des novel 5-HT[err] a p'§t"§s)wh| Ppged /___ to paged 7't pepti de
extravasation due to stinulla@ Dawingfs) t:ipegeds....... ‘Otﬁag‘t?em n

g ) nd are
therefore W@PROr the ! apstraltt eatpg@gu_,_o.t. tipgged Ne..ahd g;@'

di sorders. The present invention provi des hovel

5-substi t ut ed- 3- 1, 2,3, 6- tetrahydr_q_f__yrl di n- 4- yl)-1Hindol es and 5-
substi t ut ed- 3- (pi peri di n-4-y| )-1Hindoles of Fornula I: 10

[err] _ I n which A-Bis -CHCHerr]- or
_-C=ﬁl+; (1; | g[-sus]s'ﬁftemﬂws-QﬂRIs%ewﬂrﬁkrbnornmmc-(do) %)R[ ]e”]
i's or err]-Cerr] a err

- ONRerr]Rerr], -N ] R.[* e”frlnﬁﬂfé‘r'rﬂ ﬁ%@l{”ﬁ‘zs

-NHC(Q NR[err] OR[ err], -NHC(O)OQ[E?HF'GF‘H‘N ® R err] wher e
20 Qis O or S R err] i s phenyl, substituted

henyl , phenyl , | kyl henyl ] -CL.

ool eneb cubst i 1 o BeqRias, regreino the ypa%%%%ng?%?&p&%rﬁ{«hlsr%%é”
Rlerr] is (erhav€ilmer daminhrephsindtg G536 byChberyoxk lofl Grahampaady |
(C[err] 25  woff€r(drad Kyiletra) . sybﬁénia&gq 39_ thgvphsnvigaramg, pREPt hyl ,

met hyl - N- net hoxyam no, heteroaryl , ed heteroaryl,
het eroaryl (C eP¥T9ﬁ§ Py EPe) capse K B‘P'@S ﬁ é?%‘fr Weeclerr]-C err]
al kyl); vasodilatation of extracranial vessels. This view was
' 10 supported by knowledge that ergot alkaloids and

sumatriptan, a hydrophilic 5-HT1 agonist which does not
cross the blood-brain barrier, contract cephalic vascular
smooth muscle and are effecrive in the treatment of
migraine. (Humphrey, et al., Ann. NY Acad. Sci., $00,

15 587-600 (1990)). Recent work by Moskowitz has shown,
however, that the occurrence of migraine headaches is
independent of changes in vessel diameter (Cephalalgia,

33, 5-7, (1952)). :
Moskowitz has proposed that currently unknown triggers

20 for pain stimulate trigeminal ganglia which innervate
vasculature within the cephalic tissue, giving rise to
release of vasoactive neuropeptides from axons on the
vasculature. These released neuropeptides then activate a
series of events, a consequence of which is pain. This

25 neurogenic inflammation is blocked by sumatriptan and ergot
alkaloids by mechanisms involving S5-HT receptors, believed
to be closely related to the 5-HT]p subtype, located on the
trigeminovascular fibers (Neurology, 43(suppl. 3), S16-S20
(1993)). -

30 Serotonin (5-HT) exhibits diverse physiological
activity mediated by at least seven receptor classes, the
most heterogeneous of which appears to be 5-HT1. A human
gene which expresses one of these 5-HT] receptor subtypes,
named S5-HT1p, was isolated by Kao and coworkers (Proc.

35 Natl. Acad. Sci. USA, 90, 408-412 (1993)). This 5-HT1F
receptor exhibits a pharmacological profile distinct from
any serotonergic receptor yet described. The high affinity
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- 3- R4 is heteroaryl, substituted heteroaryl, -
Reteroaryl (CJerr]-Cerr] alkyl), or substituted heteroaryl (Cerr]-Cerr]

al kyl); Rlerr] and Rlerr] taken together with the nitrogen
atomform 5 a pyrrolidine, piperidine, substituted piperidine

pi per azi ne WO | t ut ed pi perazine, norpholine or lp“‘:"i"\’ﬁ"ﬁfﬂ:ﬁ*"bhoIine
ring; Rlerr] and Rlerr] are both trifluoromethanesul fonyl;
Rlerr] is Hor (Jerr]-Cerr] alkyl; 10 -2- Rlerr] is CJerr]- C[err]

al kyl , phenyl, substituted phenyl, or di(derr]-Cerr] alkyl)am no;

Rlerr] and Rlerr] are independently selected fromthe group

consi sting of of] Qﬁﬁitﬂ;ﬁfdﬂ atl ks &heryde, Ckged akedidgesekear toféerr]

cycl oal kyl sub tltute henyl henyl err err
a?/kyl enegl 15°f th hgﬁ%q Ff’%&f % s)psub}s/tl(ﬂjt ed]lg[the] phenyl
ring, (( OrBis] iryentiona pRoVides @ivel] SCHELF] agendsbsc whichy |
substi t ut ed) Clighi bi €] ﬁd;de extravaéé*&%ﬁlﬂﬂ%nﬁb sélﬁﬁidtfgﬂEBE]tﬁéky| v

[err]- sgpstlt ted th
n

Ror s Shhet R Srifeliial, aisIiRe. Shit FES HISTREPRECRE SR R the0 4

pyrrolidine, prpscmenteof migradpenand Aassduimted: disorders. pi per azi ne,
nor phol i ne or thi ofge p?ﬁe Ghﬁ@ntzon prov1des noBEfrﬁlsdﬁ%ﬂgfﬁEéh §lerr]

al kyl, Cerr]- en uhstitute

Cerr]-Cerr] ((::%' ﬁ‘oérwfr%dé é?rf B - ["§39}e§tﬂ§£d( =y ut ed Wi th
Cerr]-Cerr] sabsoiyuted-3 _(p:.per:.dmﬂgrl)] 185 indole€] ef Fox@udar I: al kyl ;
Rlerr] 46 (Jerr]-Cerr] alkyl substituted with up to three

substituents selected fromthe grgup consisting of hydroxy,

Clerr]-Clerr] al koxy, halo, arylo}y, Clerr]-Clerr] al koxycarbonyl and
heteroaryl oxy, Cerr]-Clerr] alkes Cerr]-Cerr] alkynyl, (err]-Cerr]
30 cycl oal kyl, phenyl, subs ed phegg napht hyl ,

phenyl (Clerr]-Clerr] alkyl ene), ‘Jﬂ alkylene) substituted
on the phenyl ring, 2- phenyl et hy i pherjyl net hyl ,

r] al kyl ene

o
@D
>
N
o
-
c
(2]
@D
o
QO
@D
-
-
&2
@D
-
-
(g}
<
0
o
)
~

[err]-substituted W th C[.‘ Cl err] cycl oal kyl, or a heterocycle;
35 Rierr] is Hor Cgrf err] al kyl ;
. R?
I.
in which
A-B is -CH-CH2- or -C=CH-;
15 R is H or C1-C¢ alkyl;

Rl is H or C1-C4 alkyl;

X is -s-R2, -c(0)R3, -c(0)NR4R15, -NRSR6, -NR7sSO2RS,
-NHC (Q)NR1OR1), -NHC(0O)OR12 or -NR13c(0)R14;
where

20 Q is O, or S;

R2 is phenyl, substituted phenyl, phenyl(C1-C4
alkylene), phenyl(C1-C4 alkylene) substituted in the phenyl
ring, or pyridinyl:

R3 is C1-Cg¢ alkyl, phenyl(C1-C4 alkylene), phenyl(Cj-

25 C4 alkylene) substituted in the phenyl ring, naphthyl, N-
methyl~N-methoxyamino, heteroaryl, substituted heteroarvl,
heteroaryl(C1-C4 alkyl), or substituted heteroaryl (C1-C4

alkyl);
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-4- subject to the proviso that when Rlerr] is H Rerr] is
not Cerr]-Cerr] alkyl; and pharnaceutically acceptabl e acid

addi tion salts and sol vates thereof. This invention also provides a
pharmaceutical fornulation which conprises, in association_5 wi th a
phar maceut W@ P§3902cept abl e carrier, diluent or ex c PHTRHFP603300
conmpound of Forrmula 1. A further enbodi ment of this invention
is a nmethod for I ncreasi ng actlvatéon of the 5-HT[err] receptor for
treating a vari ety of disorders which have been |inked to decreased
10 neur otransm ssi on of serotonin in manmal s. Included anong

these disorders age ¢dg pﬁ dy%ylnlgﬁgg@gtﬁggdnhéygrb prenenstrual
syndrone or te ute rone alcg | S &gy co abuse,
pani ¢ di sord eﬁﬂif% . °6F 'sybghituksd, ne %ﬁﬁéﬁ’ r ome,

menory Ioss,adkymmtla of 15 aglng soci al phobia, attention deficit

hyperactivity HaSQIST'eEa ‘?1 QBEM_F \Eh%rﬂ&gggﬁr on TS E

cont rol dlsor ers, border ersonal ity disor sessi ve
conpul $i ve dPsBYEEPLidinemn |R9-PF§t1F1§H€' s?\‘l‘éﬁ%teﬁr Ehﬁ?’ﬁ%@ne-
ej acul ati on, pepechise di {fdubstiyutadopipéraditie/omdrpidline o sorders of

sl eep, autis Engéﬂal{ﬁé(gl i.I'l omani a, trigem nal neural gia,

dental pain or F onangdi DUl ar joint dysfunction parn. The
conpounds of - t hi sR n@%ﬁt$ rAre both zriilnerenprdamesud fanylbphyl actic
treatnent for n1gRﬁ|me H or C1-CAnwlafrithese nethods enpl oy a conpound of

For mul . 25 un I e

acti va%l on RB l?hg{l?%‘sla[%‘ks;]] Pﬁggg?br&é)%rltt%ﬁ% RL%"H)‘i oénlhof pepti de
extravasatloﬁlﬂﬁlgﬁdeﬁ%ﬁYkﬁamﬂm9 to stinulation of the . trigem nal
ganglia specificagi, aaaohlbrazt&anhbsehasﬂﬁlpfselecced Ef'b!motf.hé herddipsor der s

descri bed su esent i

The gener al g'ﬁﬁ% é&nge %ggggdg§%§?h 8?cﬁ§nﬁ%§§n§§6vé3 EQ cyc 9%y?h6Ir
usual meani nghen¥dy substitaited pheayhs phemyd (C1-C4 alkwylers): and al kyl t hi o"
i ncl uds suchpﬁéﬁymffcigtscmwmn@t)hﬁhbsutur_ed fhp'i:ﬁEthemrPMﬁ@” n-butyl,

neopent i, “ndiyi Ea’ sl jor y-ce bbby sppRERC G )i
i ncl udes l)phenyl. C1-C4 alkyl a-substituted with C1-C4
alkoxycarbonyl; or '
R10 and R11l taken together with the nitrogen atom form
20 a pyrrolidine, piperidine, piperazine, 4-substituted
piperazine, morpholine or thiomorpholine ring:
R12 ig C1-Cs‘alkyl, C3-Cg alkenyl, phenyl, substituted
phenyl, C3-Cg cycloalkyl, €1-C4 alkyl w-substituted with
C1-C4 alkoxy:
25 R13 is H or C1-C4 alkyl:
R14 is C31-C310 alkyl substituted with up to three
substituents selected from the group consisting of hydroxy,
C1-C4 alkoxy, halo, aryloxy, Cji-C4 alkoxycarbonyl and
heteroaryloxy, C2-C1p alkenyl, C2-Ci10 alkynyl, C3-Cg
30 cycloalkyl, phenyl, substituted phenyl, naphthyl,
phenyl (C1-C4 alkylene), phenyl(C1-C4 alkylene) substituted
on the phenyl ring, 2-phenylethylen-1l-yl, diphenylmethyl,
benzofused C4-Cg cycloalkyl, C1-C4 alkylene w-substituted
with C3-Cg cycloalkyl, or a heterocycle;
35 R15 is H or C1-Cg alkyl;
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-5- vinyl, allyl, 1-buten-4-yl, 2-buten-4-yl, 1-penten-5-yl,.2-
penten-5-yl, 3-penten-5- yI 1-hexen-6-yl, 2-hexen-6-yl, 3-

hexen-6-yl, 4-hexen-6-yl and the like. The term "al kynyl " i ncl udes
acetyl enyl, 2-butyn-4-yl, 1-butyn-4-yl, 5 1- - 5oyl

2- pentyn-5-yl %%# e like. The term "acyl" I ncl udwgé?'ﬁ’esé‘gnpl e,
formyl, acetyl, propanoyl, butanoyl, and 2-net hyl propanoyl. The term
"cycl oal kyl " includes such groups ag-cycl opropyl, cyclobutyl,

cycl opentyl, cycl ohexyl, cycl oheptyl and cycl ooctyl. The term
"phenyl (CJerr]-Clerr] 10 al kyl ene)" includes such groups as benzyl,
plhﬁnleg hy: o pﬁlﬂiﬂﬁcﬁplyﬂo ghe phewiss WhatTiwheher™ i< & ,emB] 16l 86¢ |

al kyl ) sul fonyl &, nc e gkra%]ﬁﬁ eINY @%P n

pr opanesul fonyF1 Ca alky1} sgggoganesu l#al utggcr:rgé n;%cflgnﬁﬁ?hu?n ke.
The term salpg | and |Sﬁ>é-M§G§§ thepgef . cﬁméﬁolnﬁﬁwfaﬁdspoﬁﬁovﬂﬁs a

Thg Ee[m 3ubsph&ﬂﬁ£@la1m1%a)1| Folul PEEsY WHElchr ebmbt £5¢d, in assoéli#tl*/i&ﬂe)t
substituteed in Ao rri . n noi e

may be stabst [ tu@‘&g '@{?@maceﬂg%&f%}haﬁﬂfé‘épﬁﬁbﬁ s3F et %ﬁgph%é(group d
consi sting of BEFERietor @ compprRpad ok \Formula I. err] C[ err] al koxy,
tqu] d er {]h al ky! 4 hi@reHirt %ﬁ\boaiﬂéﬁt o (Hi@r ihveheiod 20 a mecﬁb&yfalam' no,
rifluorone or : ac

benzoyl or C%/ %pﬁé%m ]a%ﬁkra?}é $€E“-y’]?’e ? %ﬁﬁnlr?%e?th eef og 'Ere;tlna/ a
substi t uent s i Marpetry aoft Iq;.sge‘rlecsedhitﬂorha\deebget)ubmked to denseasedg of
hal o, niafor o, CLSﬁf&cfEﬁﬁﬂﬂss%thbf Qéréﬁéﬂﬂﬂ‘lg[ﬁéﬁﬁafﬁl“”@hcluded among The

term "heter ocygb kde ﬁn st ab, E non- ar omat i ¢
5- and 6- nembe ?l‘i’g%"r ers arEo ?B??ﬁﬁ?&nf rB‘ﬁ‘Ffai’Beaqué'{ ePb‘ B8’ sel ect ed
from t he grouppremenstiuaisisyndmgmef oni lateyduteslyphasarsymsixioma;, sai d rings

bei ng oa&eeﬁ@iigfn berpabusedbudd | Rhildaseotasss eﬁerieQ? eral
substituted with, up t'hr ee substitu ht's | ndepe dent1 se?ecte
From the. or ounbRbHG BOgt T TOmAEAE, SYBGHAne CREPBEY o[ RE%y, dementia ot

Cerr]-Qberr] abkwg, soad, phobis, atywencdon dSC@):ﬁ.erhﬂpe(z@[c&riw]rcﬁl[ err]
al kyl') aﬂgorﬁzo) [u“a!sfzhplﬂ%aybeﬂ‘é’&‘{o‘i- ?lﬁ%rger; oL I@lsuoeoaeeaft ic

rings for exang Oggrro [ E sy
pi perazi nyl , F%ﬁ ot 158 ‘?ﬂﬂhtﬁr gispyder gpbsessiyeany| | and
the like. - Bencohpehshmrdmﬂnrr. cchromixz fatiguel sxzhdn:lmq.nmlemayh;e

N2 B el angaequh il Ndrectiedafesiculey, bRbEERYE MR, MO T Y] and

the like., Aromafic rin
20 dlsorders of sleep, autism, mutism, trichotillomania,

trigeminal neuralgia, dental pain or temperomandibular
joint dysfunction pain. The compounds of this invention
are also useful as a prophylactic treatment for migraine.
Any of these methods employ a compound of Formula I.

25 The use of a compound of Formula I for the activation
of the 5-HT1F receptor, for the inhibition of peptide
extravasation in general or due to stimulation of the
trigeminal ganglia specifically, and for the treatment of
any of the disorders described supra, are all embodiments

30 of the present invention.

The general chemical terms used in the formulae above
have their usual meanings. For example, the terms “alkyl,
alkoxy and alkylthio® include such groups as methyl, ethyl,
n-propyl, isopropyl., n-butyl, isobutyl, sec-butyl, tert-

35 butyl, pentyl, 2-pentyl-, 3-pentyl-, neopentyl, hexyl,
heptyl, octyl and the like. The term “alkenyl" includes
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I nclude furyl, thienyl, pyridinyl, pyrrolyl, N __ neth ,
oxazolyl, 1soxazolyl, pyrazolyl, i m dazolyl, triazolyl, oxadiazolyl,
t hi adi azol yl, thiazolyl, pyrimdinyl, pyrazinyl, pyri da2| nyl, and
the 5 | i ke. Benzofused aromatic rings include isoqui rw,l]
benzoxazol YP 2683t hi azol yl, quinolinyl, benzofuranyl, onapht hyl ,

i ndolyl and the |iKke. The term™" heteroaryl is taken to nmean
an aromati c or benzof used ar omat i_g_het erocycle as defined in the
previ ous 10 paragraph. The term "substituted heteroaryl™ is taken to
mean an aromati c or benzofused aromatic heterocycle as defined in

t he previ ous\rm'lagaamizls ubsideri-a i, t B-bptém-4-yl, l-pbneensﬂ-b_\sl,i tarent s

i ndependent | L&t [ I S

Jerr]- C[err%(erﬁﬁ% 5 99 é(r)%ﬁ e% ?liél f(lyfxexen é)gﬁ ? ngg{l ? droxy,
-S(O[err]- (fq’@ﬂ‘]&'ﬁtﬂer rhexest§-vin@ndsthg [b%’F? pl’Rh‘PyFerm "alk ‘e nis 0,
% or ﬁ The i;z&rmdéseexﬁzéeﬁwh&ﬂ aSrdpyalyer r 2- m@ﬁ%-u%, 1-butyhadasL i o megn a
T anc or Jinear.a c rbo t su |tute at
some poi nt vd't‘h% 5 *af Ela%&“"%."Js-E’Q'bénzo FOR et JC)é:’jthrornti;f ero%{/cl e

moi ety. The %@Jm% for" eyanple utkarmyds crGEEY ( (I{I@REPOEF-erPTC%FPW A" is
taken to neagndg 2-methylbfaﬁ§ﬂ@ﬁl or uineneafmawyél&{myu "O&n?glﬁeeé ﬁimbon

at ons substituted.at_so rlt Wé ? omatla or ulsed
aromatic hetTrOWMR A FYCLPHTAY 'h SPBEYH¢ ‘t hr ee
subst i t uent sSYGReRtYdnangd mh@qre“alf roﬁ’b?héem o'll?ﬁle,!wl (Cl'ﬁénm sting of
ES‘L?&;‘[ e”S](aﬁfIér]e)a' Isaéhdg esfn{&lt Q[r%Fh and i}g)yaé@renetheln nitro, .
Where n' i s (PRerzomy1 e’ bhénSiiy T She) pBPR £ A0 SHe TSl oms,
mean a het erimglddes methanesellfmlyl.ute&dhahe‘selﬁmxyl mpopapesadforylned in the

previ ous, 30 1 sopRRdi¥eRlionh PNOS4iec BYICENEI MR Like, pﬁgﬁﬁexaggﬁpterm

"aryloxy" is t an phen
bonded to an %%sﬁb "§llg“f$'F %1“°r°' chlorey,cbrepe, and Jd@9o-i t ut ed” pi per azi ne"
is takbn to nean The term pupsr:alzmmd hepyddbeti tpveny liCit-8@ 4- posi tion

with a 35 ]aym{ tlé%F, F Py € | O+ QfF
Cerr]-(er ril & Etﬁ@ﬁ%f hEﬁ(ya?kgxy surg'sstt??‘t'??eaec?eeﬁ] derr]
al kyl , phenythe phenyl mo:Lety may be uted with one substituent

selected from the group consisting of halo, C1-C4 alkvl,
C1-Cg alkoxy, C1-C4 alkylthio, nitro, cyano, di(Ci-C4

20 alkyl)amino, trifluoromethyl, trifluoromethoxy, prhenyl, Cj-
C4 acyl., benzovyl or (C1-C4 alkyllisulfonyl, or two to three
substituents independently selected from the group
consisting of halo, nitro, C1-C4 alkyl, or C1-C4 alkoxy.

The term "heterocycle® is taken to mean stable

25 aromatic and non-aromatic 5- and 6-membered rings
containing from 1 to 3 heteroatoms selected from the group
consisting of nitrogen, oxygen and sulfur, said rings being
optionally benzofused. All of these rings may be
substituted with up to three substituents independently

30 selected from the group consisting of halo, C31-C4 alkoxy,
C1-C4 alkyl, cyano, nitro, hydroxy, -S(O)n-(C1-Cg alkyl)
and -S{0)p-phenyl where n is 0, 1 or 2. Non-aromatic rings
include, for example, pyrrolidinyl, piperidinyl,
piperazinyl, tetrahydrofuryl, oxazolidinyl, dioxanyl,

35 pyranyl, and the like. Benzofused non-aromatic rings
include indolinyl, 1,2,3,4-tetrahydroquinolinyl, 1,2,3,4-
tetrahydroisoquinolinyl and the like. Aromatic rings



substituted phenyl, phenyl ((err]-Cerr] alkylene), phenyl(Cerr]-Cerr]
WD 96/ 29075 . PCI/ US96/ 03500
-7- al kyl ene) substituted in the phenyl ring, heteroaryl, and
heteroaryl (Cferr]-Clerr] alkylene). The term "substituted

pi peridine" is taken to nmean a pi peridine ring optionall
substituted wWO%R2MMWbstituent 5 sel ected fromthe groupf %%ﬂ%ﬁ@?*%g of

hydr oxy, hydr oxynet hyl , and N, N-di (C[err] -Cerr] al kyl)carboxam do.
The term benzofused Clerr]- C[err] cycloal kyl is taken to mean a
Cerr]-derr] cycloal kyl group fused to a phéenyl ring. Exanpl es of
t hese groups include benzocycl obutyl, indanyl, 10

1,2, 3, 4-tetrahydpengadt hﬁﬁrylan@hiéﬁyil “'ﬁyrldl 1, pyrrol})’lyl' e all of the
conpounds of thIS %y entl 11, usef ;ﬁ :ﬁ%eréb agoni st s,
certain cl asses™§F %#%ﬁ ' exazoly 1*&?%%5998 74 aphs descri be
such preferred dmédseslvl, tr13201yl oxadiaxclyls tltkgHazolyl, ab)
A-Bis ‘CH'CH[eEﬁiazolyl pyrlmldlnyﬁc)pfidiiﬂﬁl,h ridazinyl, aﬁd)tﬁ%}s
Gerr]- "] i3 L ztude lsoqulnolxgﬁ} Xis

al k
Rlerr] is St hytikey Benzofused grompfic minas ip
-S-Rerr]; benzoxazolyl, hénzehi&¢6)H erndinolinyl, benzofurap¥lX is

C(O)NR[err]R[eH% aphBL JJdolyi‘klna(ér?e‘ﬂ'ﬂee”]R[e”] 25

al) Xis -NR er err amnm
- NHC( Q) NRerr]Rerr]’ The heteroagm} a8 stakmqq:e) mrq.r} aromatic or

ao) Xis -NRer bhﬁ(zé)ﬁﬁ@ed rgromatic heterocyclaplasQdefifed 3th the previous()
Rlerr] i heny sti i 4 ,

4-chl or o;]hognyl baQBBi?éb‘l? it pt%wa[ By %sutpdertllﬁ'?%f WJ] a[gerrgi( aI tyl ene);
at) Rerr] is b@ﬁ??lan aromatic or beaay [FFOMRt G hefsrAcycd

av) Rlerr] is 2definddnim;the previous paragraph substituted Wlth up to

three substituents independently selected from the group
consisting of halo, C1-C4 alkoxy, C31-C4 alkyl, cyano,
15 nitro, hydroxy, -S(0)p-(C1-C4 alkyl) and -S{O)p-phenyl
where n is 0, 1 or 2. The term “"heterocaryl(Ci1-C4 alkyl) is
taken to mean a branched or linear alkyl chain of 1 to 4
carbon ‘atoms substituted at some point with an aromatic or
benzofused aromatic heterocycle moiety. The term
20 *substituted heteroaryl(C1-C4 alkyl)* is taken to mean a
branched or linear alkyl chain of 1 to 4 carbon atoms
substituted at some point with an aromatic or benzofused
aromatic heterocycle moiety which is substituted with up to
three substituents independently selected from the group
25 consisting of halo, C1-C4 alkoxy, C1-C4 alkyl, cyano,
nitro, hydroxy, -5(0)p-(C1-C4 alkyl) and -S{0O)pn-phenyl
where n is 0, 1 or 2.
' The term “"heteroaryloxy" is taken to mean a heteroaryl
or substituted heteroaryl group, as defined in the previous
30 paragraph, bonded to an oxygen atom.
The term *arvloxy®" is taken to mean a phenyl or
substituted phenyl group bonded to an oxygen atom.
The term *4-substituted piperazine* is taken to mean a
piperazine ring substituted at the 4-position with a
35 substituent selected from the group consisting of C1-Cg
alkyl, C1-C4 alkoxy substituted Cj-Cg alkyl, phenyl,
substituted phenyl, phenyl(C3-C4 alkylene), phenyl{C1-C4q



aw) Rlerr] is (Jerr]-Cerr] alkyl; ax) Rlerr] is nethyl;

WD 96/ 29075 : PCT/ US96/ 03500
- 8- ay) Rlerr] is butyl; az) Rerr] is

phenyl (Cerr]-Cerr] alkyl ene); ba) Rerr] is benzyl;

bb) Rerr] is phenyl; 5 bc) Rerr] is heteroaryl.

bd) Rlerr] ™o Boaryl or substituted heteroaryl: MNWS'

Rlerr] is heteroaryl (Cerr]-Cerr] alkyl) or substituted
heteroaryl (CJerr]-Cerr] alkyl); - bf) Rlerr] is (Jerr]-Cerr]

al kyl; 10 bg) R7 is nethyl; bh) Rerr] is H,

bi) Rerr] is (err]-Cerr] alkyl; bj) Rerr] is nethyl;

EF) R][ err] dl ?aﬂkﬁyéne)lfsubfultuted i! theRphiein} 11 mﬁbﬁfl}ébte)rolg[zyl.] and bm
err] is di e n err] is

di rret hyl ami no %Eéf&a:gl fer-c3 EX@%?& r] is H bp) Rerr] is

Jerr]-Cerr] al kyFhe 2germ "substituped wnenidine " niéshydken to mean a br)

S[[e”:]| is et hiSLperldJ.ne ring optbéﬁaﬂ rédbdtitﬁ&@&Yﬁlth a subst:n:uent bt) bv)
err] igs iso r.r nyl : v

R err] |s C[egfggé[%q ﬁrog |E£‘ﬁ proup c nsz.s?: n]g of ﬁnggyrr] s allyl;

bx) Rerr] ishg émmﬁﬁhﬁlésuﬂé?@l NulNe@i (F 116 adkyl) carboxamido.  py) Rerr]

i's 4-fluorophenyl ;The term ‘benzofubéa &?fﬂd]cydioﬁiﬁbloriﬁﬂkﬁnén t30

ca) errl is henx'éq@yéyﬁ[‘igﬁﬁg&; S Bihoa vo a phenyt ri6. el 18
and Rl err] taEsampbegtdie thesehgnotps g hstenbenzocyclobutylphdndasyli ng;
10 1,2,3,4-tetrahydronaphthyl, and the like.
While all of the compounds of this invention are
useful as 5-HTiy agonists, certain classes are preferred.

The following paragraphs describe such preferred classes.
aa) A-B is -C=CH-;
15 ab) A-B is -CH-CH2-;
ac) R is H;
ad) R is C1-C4 alkyl:
ae) R is methyl;
af) Rl is methyl;
20 ag) Rl is H;
ah) X is -S-R2;
ai) X is -C{OIR3;
aj) X is -C(O)NR4R1S;
ak) X is -NRORS;
25 al) X is -NR7S02R8;
am) X is -NHC(Q)NR1Ogl1l;
X is -NHC(0O)OR12;
aoc) X is -NrRl3c(o)Rr14;
ap) Q is O;
30 ag) RZ2 is phenyl monosubstituted with halo;
ar) RZ2 is 4-chlorophenyl;
as) R2 is phenyl{C1-C4 alkylene);
at) R2 is benzyl;
au) R2 is pyridinyl;
35 av) RZ is 2-pyridinyl;
aw) R3 is C1-C4 alkyl:
ax) R3 is methyl;

an)



35 ce) Rlerr] and Rlerr] taken together with nitrogen forma

t hi onor phol i ne ring; WO 96/ 29075
PCT/ US96/ 03500 - 9-

cf) Rlerr] and Rlerr] taken together with nitrogen forma

pyrrolidine rin 178 _ - cg) Rerr] and Rerr] takw% wth
nitrogen f &¥ pi peridine ring;. 5 ch) d

Rlerr] taken together with nitrogen forma pyrrolidine ring;

ci) Rlerr] and Rlerr] taken together w tlgnitrogen forma

pi perazine ring; cj) Rlerr] and Rerr] taken together with
nitrogen forma 4- 10 substituted piperazine ring; ck)
Rlerr] is (err]-&fersd iad bubyl; cl) Rlerr] is nethyl;

cm Rlerr] is ethyly g3 C F {s propyl; 15 co) .
Rlerr] is CJerr]- ’erRr R Pgﬁwz;“clcé? ali[k?']'gleitp) Rlerr] is allyl;

cq) Rerr] is (] &pa)-KJ dsr bepg¥loal kyl ; cr) Rlerr] is

cycl opentyl; ) R3 is phéhyRlerr] is phenyl nonosubstituted with

bb
< I .20 t is 4-meth henyl ;

((::L)er rR][ gﬂ ]er |r]s ﬁ; kgéy R¥1s heterewjf-‘ffez r i?[_ie;r ]C[ Ie?r] - g[eer ?i(ygl Ew;

cw) Rlerr] is [ epd)]-RY disr hesekeayyl or substituted heterRpeyd} is allyl: 25

cy) Rlerr] is Cebél - ais hetpebapykydy-cq4 alkyl) or substlitRbear] isdb

cycl opropyl ; da rr] 1s cycl obutyl;
R{er rio i gyphgﬁ%f@lz@’r]‘r C-l(':f:ér ?%kgﬁ'yl ]ene) ; d d dc) Rerr] is
Clerr]-Cerr] al kpf) [RT ris €abC4i alkwkk wi t h phenoxy; 30 dd)
errhoi S err]- r s tr]-substituted with err]-Cerr
gl[koxb;o derrl-tgf ijdei)aj lg‘{r( 'i]s met hoxynet hyl ; derrl-d ]df) Rlerr]

i s et hoxynethyl; bh) #  dg) Rerr] is phenyl;
bi) R8 is C1-Cg alkyl;

bj) R8 is methyl;
bk) R8 is ethyl:
15 bl) R8 is phenyl;
bm) R8 is d@i(cy-cy alkyl)amino;
bn) R8 is dimethylamino;
bo) R10 is H;
bp) Rl is c1-C4 alkyl;
20 bq) R1l is methyl;
br) R1l is ethyl;
bs) R1l is propyl;
bt) Rl is isopropyl;
bu) Rl is phenyl;
25 bv) R11 is C3-Cg alkenyl;
bw) RIl is allyl;
bx) R11 is phenyl monosubstituted with halo;
by) R11l is 4-fluorophenyl;
bz) Rl is 4-chlorophenyl;
30 - ca) R11 is phenyl(C1-C4 alkylene)
cb) R11 is benzyl;
ce) R1l is phenethyl;
cd) R10 and Rl taken together with nitrogen form a
morpholine ring;
35 ce) R10 and R11 taken together with nitrogen form a
thiomorpholine ring:;



35 dh) Rerr] is 2-phenylethylen-1-yl; di) Rerr]

i s phenyl nonosubstituted wi th hal o; WD 96/ 29075 —
PCT/'US967 03500 _ _ -10-

dj) Rerr] is phenyl nonosubstituted with chloro; dk) Rlerr]

i s phenyl rnonosubstituted with fluoro; dl) Rerr] is

4-f | uor ophen¥O 96/29075 dm) Rerr] is 2-chlorophenyl; TUS96R3IS00

dn) Rlerr] is phenyl nonosubstituted with CJerr]-Cerr] al koxy;

do) Rlerr] is phenyl nonosubstituted w th ngethoxy; dp) Rlerr]
i s 4-nmet hoxyphenyl ; dq) R[er?f i s phenyl nonosubstituted with
Cerr]-Cerr] alkyl; dr) Rl err] is phenyl nonosubstituted
with nmethyl; 10 10 é&gyﬁg S kh
trifluoronethyl, q‘éf?)rﬁq e#ﬁ al ky%tﬁl 3\: cyano, W‘%F?Hg?@f%&eé%%zg err]-
Cerr] acyl orP¥ERebifine ring; dt) Rlerr] is 4-cyanophenyl:

du) Rlerr] is 4-ni tc@phelﬂ/landlill taken togebherRidrh] nisrdgerhdopmpaeny!| ;

dw) Rferr] is Q§Q ldf&» tuted with substitutents sel ected from
halo, ([err]- C? ¥ -CJerr] al koxy and nitro;

err
dx) Rlerd is phenthblngu%ﬁqdf R'ddtaken segepher with nitrogenyformarr] s
2, 4- dlchlorophppyfolfﬁhne ring; dz) R err] is a heterocycle;

ea) Rlerr] is furyl fﬁ?gt%maalrﬁ' nilib%k&ﬂt@gqﬂﬁé} Wik Jf}}%f%rr]r 15® B furyl

alkyl, Cferr]-Cerr
ec) Rerr] is super§zanH¥1ng. ed) Rlerr] is thienyl optionally
substi tut ed w th hab@) R10 and R3lekbkeh] ebgdrithk wWich nCt£6ddn G b alkoxy;

o Rt i3 Suhabiften mimemringuind® TETTL 500 O
5- met hyl - 2-t hi enyl ; €k} Rl 8 C1-Ceeplkrlerr] is pyridinyl optionally
substituted with habQ, R12 ig mdeg;]-Clerr] alkyl or C[err] C err] al koxy;
ek) Rlerr] is 3-pyrkg5n¥12 is ethyl: el) Rerr] is 4-pyridinyl;
cn) R12 is propyl;
15 co) R12 ig C3-Cg alkenyl;
cp) R1Z2 is allyl;
cq) R12 is c3-Cg cycloalkyl;
cr) R12 is cyclopentyl;
cs) R12 is phenyl monosubstituted with C1-C4 alkoxy:
20 ct) R12 ig 4-methoxyphenyl;
cu) R13 is H;
ev) R13 is c1-C4 alkyl;
cw) R14 ig c3-Cg alkenyl;
cx) R4 ig allyl;
25 cy) R14 is c3-C¢ cycloalkyl;
cz) R14 is cyclopropyl;
da) R is cyclobutyl;
db) R14 is phenyl(Ci-Cg alkylene);
dec) R4 is C1-C4 alkyl w-substituted with phenoxy;
30 dd) R4 is c1-C4 alkyl w-substituted with C1-C4
alkoxy:;
de) R14 is methoxymethyl;
df} R14 is ethoxymethyl;
dg) R14 is phenyl;
35 dh) R14 is 2-phenylethylen-1-yl;
di) R14 is phenyl monosubstituted with halo;



35 em) Rlerr] is 6-halo-3-pyridinyl; - en) Rlerr] is

pyrazinyl ; WD 96/ 29075 _ _

PCT/ US96/ 03500 -11 -

eo) Rerr] is isoxazolyl; ' ep) Rerr] is 2-benzofuranyl;

eq) Rerr] is hydraogen; er) Rerr] is (err]-(C |; 5
es) Rerr] wo §I; et) Rerr] is butyl; P%['I’Js’%éxoeu)
Rlerr] is isopropyl; ev) Rlerr] and Rlerr] taken together with
the nitrogen atom forma pyrrolidigg.ring; 10 ew) Rerr]
and Rlerr] taken together with the nitrogen atom forma piperidine
ring; ex) Rerr] and Rlerr] taken together with the nitrogen
atom f or m agpulrddi Get pReRy Pakdrbstibstit@ted with chloro;ey) Rlerr] and

Rlerr] taken together wigth_the_nifrogen. at 1 . Jor, | perazine ring; .
ez) Rerr] and R[eé}‘f)] :t}gké'ﬁ P§§%¥%er$°q’vﬁr}’t“%sggléu§?? r"gg%'n E?t“%’r‘ﬁg’ forma
4-substituted pi petbzi Asng-fluorophenyl; fa) Rlerr] and Rlerr] taken
together with the gy rrRigeRsadoshloropherhQ; M @ norpholine ring; 20
fb) Regr] and R e 1aK | ] Ltr n . at. . forma
t hi onor ;g)hol ine ri ng)] H ?Q bﬁgﬁf%?%gs%%ﬁ%gﬁéﬁ?#? acqf ?g]eatl)lé%’sf'
fd) The conpound idek R4 ds phenyl monosubst)t¥bed ooiiomethoxyt he
hydrochl oride sal tgpPR14 is 4-methdadypheydonpound is the funmarate salt;
fg) The conpound ig thagoxal ate salt. L ow ] be under d that the
above cl asses may %%) AR %Wﬂé?@@upgﬁfﬁﬁﬁwﬁ’b%félp?éf 3?'[% cl asses.
The conpounds of t#ni')s Rl dist pbenyl enorsssfubistitutedsritid n@@hyl; for -
| nereagpng act i vatagn 14 aephell] GhiddoduBReRtaEed dith treating a
variety of d|§or rs Wh'ﬁr{} ha¥|e ee |II"1_ ed to , decregsed]e'
neur ot r ansni s&T i S TEFY ni Rl T Fg10; { CYJPO, Ritro, BRRPYed Glvat the
mamal to be €4 ea®mad dyy behgoyl; admi ni stration of conpounds of this
invention is humangey rl4 jg 4-cyanophenyl ;
du) R14 jis 4-nitrophenyl;
15 dv) R14 is 4-phenylphenyl;
aw) R14 is phenyl disubstituted with substitutents
selected from halo, C1-C4 alkyl, C1-C4 alkoxy and nitro;
dx) R4 is phenyl disubstituted with halo;
dy) R4 is 2,4-dichlorophenyl;
20 dz) r14 is a heterocycle;
ea) R} jis furyl optionally substituted with C1-C4
alkyl, C1-C4 alkoxy., or halo;
eb) R14 is 2-furyl;
ec) RM is 3-furyl;
25 ed) R14 is thienyl optionally substituted with halo,
C1-C4 alkyl or C31-C4 alkoxy:;
ef) R14 is 2-thienyl;
eg) R14 is 3-thienyl;
eh) R14 is 3-methyl-2-thienyl;
30 ei}) R14 is 5-methyl-2-thienyl;
ej} r14 is pyridinyl optionally substituted with halo,
C1-C4 alkyl or C1-C4 alkoxy;
ek) R4 is 3-pyridinyl;
el) R4 is 4-pyridinyl;
35 em) R14 is 6-halo-3-pyridinyl;
en) R4 is pyrazinyl;



35 Since the conmpounds of this invention are am nes, they

are basic in nature and accordingly react with any of a D
96729075 PCT/ US96/ 03500
-12- nunber of inorganic and organic acids to form

har maceutically acceptable acid addition salts. Since f the
Pree anine?"ﬁ*mgﬁﬁ cogpounds of this invention are Tﬁ%?%@ﬁ??eoils at
roomtenperature, it is preferable to 5 convert the free amnes to
t heir pharnmaceutically accept abl e;acid addition salts for ease of
handl i ng and adm ni stration, since the latter are routinely solid at
roomtenperature. Acids commonly enployed to form such salts are

i norgani c aci ds sggh @8 RedsgeRbasiyr Acid, 10 hydr obroni c acid,

hydr oi odi ¢ acid, sulfurd ¢ agi hosphoric acid, and the |ike, and
organi ¢ acids, sutl §§A is E'QBFf%Pﬂ§HQBSquoniC aci d, methanesul fonic
acid, oxalic acideq) R1S isphipdvagemhenyl sul foni ¢ aci d, carbonic acid,
succi ni ¢ aci d, er) RIS Yid @138k daliBenzoic acid, acetic acid and the like.

15 Exanpl es of sug? pharmaceutically acceptable salts thus are
the suPfate, pyro®®h fRite ispMethydie, suifite, bisulfite, phosphat e,
nnno-hydrogenphosetmﬂn%5 dishipdegdenphosphat e, met aphosphat e,

pyr ophosphate, ch [ : ' I pdi de, acet ate, propion-ate,
decanoat e, capryléol e,éﬁcrl%%%,ggwﬂ formate, |jsobutyrate, caproate,

hept anoat e, propi ®Yht®, and bakenweoereg ikl thR Ritrogen aEBW at e,
sebacat e, form & ywpnilddirel eshe; butyne-1, 4-di oate, hexyne-1, 6-di oate,

benzogt,e, chl orob falsyl - z | nist {0
hydroé&benzoate, %@fﬁgiy éﬂ?%atgﬁﬁgﬁt éﬁéﬁﬁgﬁ g&k?ond€é§§%£§gen atom

xyl enesul f onfeEm IRABATiIAiNg Einghenyl propi onat e, phenyl butyrate,.
citrate, |actate,eor wtiramg/ mISytaken togetherghi€ehl thé enitrigenateom

met hanesul f opate, _ pr nesuyl f.o . qs ._napht hal ene- 1- sul f onat e,
napht hal ene- 8§ﬂl?cﬁé§%§£aﬁ§ﬁ Egggrldlne TiB94 the 1ike. Preferred

phar maceuti cal | y extept &%k Roal tgken together wibsbhethe BAkFagienhak®r ochl oric
aci d, igxal i c¢ggmba Qiperazinef ¥iRgECc acid. The follow ng group

s illustrative of,PARPOUMIFIS axen EEERHRALEEN LA £ 1530 0REROT 11 S
5- (4-f 1 uor opfienp| 3 t 4risulssriruzes, piperazinalxdpgri di n- 4- _
fa) R4 and R15 taken together with the nitrogen atom
form a morpholine ring:;
20 fb) R4 and R15 taken together with the nitrogen atom
form a thiomorpholine ring:;
fc) The compound is a free base;
fd) The compound is a salt;
fe) The compound is the hydrochloride salt;
25 £f£f) The compound is the fumarate salt;
fg) The cdmpound is the oxalate salt.
It will be understood that the above classes may be
combined to form additional preferred classes.
The compounds of this invention are useful in a method
30 for increasing activation of the 5-HTifF receptor for
treating a variety of disorders which have been linked to
decreased neurotransmission of serotonin in mammals. It is
preferred that the mammal to be treated by the
administration of compounds of this invention is human.
35 Since the compounds of this invention are amines, they
are basic in nature and accordingly react with any of a



35 yl)-1Hindol e

5-(3-chl orophenyl)thio-3-(1-(pent-2-yl)-1,2, 3, 6-

tetrahydropyri di n-4-yl)-2-nethyl - 1Hi ndol e - WO 96/ 29075
PCT/ US96/ 03500 -13-
5-(2- brormp% th|03(1 pentyl -1, 2, 3, 6- '
t et rahydr opyFi -yI )-1H i ndol e

5-(2- |odophenyl)th|o 3-(1l-isobutyl-1,2,3, 6-
tetrahydropyridin-4-yl)-1Hindole 5

5- ( 3- net hoxyphenyl )t hi o- 3- (1- (sec-butyl) - 1 2 3 6-

t et rahydropyridin-4-yl)-1Hindol e

5- (4-i odophenyhyhen-G¥ (ihorpant c2ayd )origahis, Geids to form.

t et rahydropyri %h? \ﬂ% éﬁtljéé‘l':idgl:ee%tablﬁ acxg gdgltni%n salts. Since

PCT/US96/63500

5- (2- et hoxyphe tert
t et r ahydr opyri gpﬁe4g§,|t)hel|q_r Jdmanes of the compounds of this invention

5- (4- et hoxypheaye) t¥icallyl oidepaopyboenl ,tmpefrature, it is preferable to

1’-59'2 gag)r/g:?ggz:)hglﬁgyér%lQh%'?ff@dg}n??ei b £ l})e:.r pharmaceutically
t et rahydr opyr i 8FfeRtahple ﬁ#ﬁdnééﬁéth?%lr%ﬂﬂlﬂ%rfpﬁeeiﬁe of handling and

5-(2- |sopropox;ﬁheﬁy¢ﬁi$umrﬁ eineéhyhe llaktdrbare routinely solid at

tetrahydropyrl ¥*# doI

5-(4- |sopropoxypﬁeny ke cégﬁnﬁ°Wﬂ°HfYZe§p%oyed to form such
t et rahydr opyri GRALE-3¥e - lﬂqrgﬁaépeaﬁi}'@# cﬂj.rq;'magehydrochlorlc acid,
5-(3- bUthyphehyhi'bﬁt&nfc (al'::l.l&lﬁ WatoLodid-acd@, sulfuric acid,

tetrahydropyri 1H—| I drpi.odi de
5-(2-i sobut oxygh ¥¥% Fgog%? flk.Le'Z agd organic acids, such as
t et r ahydropyri grﬁo uene-sylf qqd.§| gc:.d mechanesulfonlc acid. oxalic acid,

5- (4-i sobut OXyﬁhBﬁﬁh&:iﬂShéhyaﬂsﬁﬂfbhEétabm y|6arbo?1.13 &cid, succinic acid,

tetrahyd d H i t
575 sbc. bt oxBRERG| 1110 BERERIB REFdn GFokls. acid and che like.

t et rahydopyri &xamples )of lsychi piermaceutically acceptable salts thus are

5-(2-tert-but Oﬂghﬁﬁ]{faéé“ %}é‘o@i‘ﬂ?&@éﬂ ﬂ-ls%zl%a@_e, sulfite, bisulfite,
t et rahydropyri

i on
SRR R S DER AL SR I A —
t et r ahydr opyr i iehaphg$phatie.i pywbphosphate, chloride, bromide, iodide,

5-(2-pyridinyl hiBtQes; (ﬂrc&ﬁnLaEBt Yaeecdndacd Ocaprylate, acrylate,
I ndol e decanoat e

tetrah @ ri
5. (4- pz d%w %Fm“ﬁté (]J-sqw&'ﬁp 1c§p%o%te, heptanoate, propiolate,

oxalate, malonate, suc-cinate, suberate, sebacate,
fumarate, maleate, butyne-1,4-diocate, hexyne-1, 6-dioate,
benzoate, chlorobenzoate, methyl-benzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, phthalate, sulfonate,

25 xylenesulfonate, phenylacetate, phenylpropionate,
phenylbutyrate, citrate, lactate, b-hydroxybutyrate,
glycollate, tartrate, methanesulfonate, propanesulfonate,
naphthalene-l-sulfonate, naphthalene-2-sulfonate, mandelate
and the like. Preferred pharmaceutically acceptable salts

30 are those formed with hydrochloric acid, oxalic acid or
fumaric acid.

The following group is illustrative of compounds
contemplated within the scope of this invention:
5-{4-fluorophenyl)thio-3-(1,2,3, 6-tetrahydropyridin-4-

35 yl)-1H-indole

5-(3-chlorophenyl)thio-3- (1~ (pent-2-yl)-1,2,3,6~
tetrahydropyridin-4-y1l)-2-methyl-1H-indole



tetrahydropyridin-4-y|)-1H—indoIe 35

5- (2- phenet hyl )t hi o-3-(1-isopropyl-1,2, 3, 6- o

t et rahydropyridin-4-yI) - I 1 ndol e caprylate WD 96/ 29075

PCT/ US96/ 03500 ' -14- 5
-(4 -phenbutyl)thio- 3 - (1-ethyl -1, 2, 3, 6-

t et r ahydr opwoiosi2e078- y| ) - 1H-i ndol e PCT/US36/03500

5- (2-chl orophenyl )t hi o- 3- (1- (neopent yl ) pi peri di n- 4- yl)-1Hindole
acrylate 5 5- (4- bronophenyl )t hi 9-3-(1-(pent-3-yl)piperidin-4-yl)-
1H-i ndol e -13-

5- (2-bronophenyl )t hi o-3- (1-(sec-butyl) pi peridin-4-yl)- ~ 1Hindole
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35 indole
5~ (2-furoyl)amino-3~(1-(gec-butyl)piperidin-4-yl)-1H-
indole '



tetrahydropyridin-4-yl)-1H i ndol e WO 96/ 29075
PCT/ US96/ 03500 -47-

- e e p i ¢

N-[ qui nol i n-4-yl]-5-carboxam do-3-(1-nmethyl-1,2,5, 6-
tetrahydropyridin-4-yl)-1Hindole

N-[ 1 m dazol - 44 =nocar boxam do- 3- ( 1- met hyl pi peri di n- 1S96/03500
4-yl)-1H1i ndo?é”‘gaﬂg N-[fur-3-yl]-5-carboxam do- 3-(1- ﬁg{,ﬁisll -1,2,5, 6-
t et rahydropyridin-4-yl)-1Hi ndol e

N-[ pyri m di n-5-yl]-5-carboxam do- 3- (1- met hydggi-peri di n-

4-yl)-1Hindol e ,

N-[indol -2-yl ]-5-carboxam do-3-(1-nmethyl piperidin-4- 10 ~ yl)-lHindole
N—[isoxazol-5-y|]-5-éaﬂ@oﬁ@ﬁ¢2ki4F#FP?ﬁeﬁEyF&ﬁ#ﬁﬂhﬂ&VAJPlperldln-4-yl)“13'
4-yl)-1Hindol e jngole The conpounds of this invention are prepared

by 15 met hods wel_| known to one of dinary skill .in fhe art, .

such as t hat generaIFV(gé EF?¥&%FWH?QD?S?£ﬁﬂ?qﬁéégﬁ?fflﬁé?éﬂﬁfi)‘1h"lnd°le

i ncor porated by refeSeri2efuiiylmanino-Skiipt €2 +petuiydd piperidin-deyild edddfor t he

preparati of of tjheysg@mpounds of this i nvention are generally

commercially available, their EO ) re arftions are deiﬁribed in
’amm°s§ﬁt‘ a8t PRE

Robi nson, The Fi scheP I'Aa6PESY PR pL T4 Yd1 galy.
Hanel , et al., Jmdolel of Organic Chem stry, 59, 6372 (1994); and
Russell, et al., _¢nC i enarath o L _ARj8rRAati onal ,
17, 391 (1985 {550%8@8”&5{1 3-3%%%%%5&‘@1{&?%%9?%6% I e
S -NR[err]SC{eﬂWHHP%%J may be prepared by first nodi fying an
appropri ai@ 5- 5-q2-Baro¢D) fmindian (R Rexy 1pipdiidingeryl t41H-indole

5-ami noi ndol e is - ¢l 14 h an,.ap ' Syl feny], hal i
anhydride to %SI v‘g ? ﬁg&gg)rgrngfs%o%di(gggé%%%ae%%g% min) Q?Jerlgﬁﬁé

| ower 30 al kyl , véproy haminaridnd i nesery Iniperidinat whtddi-indale
then reduced w th an SIprépfo@l Famiiib~3d€ 1F S0t dify 13g@eridin-4-yl1) -1H-

Al ternatively, tlﬁ§4iéaninoindole may be reductively - al kylated with
an appropriate arge yde or ketone in the presence of a suitable
hydri de r¥3uci ng agert Bofyroellamino-3-(1-butylpiperidin-4-yl)-1H-indole

5-(3-furoyl)amino-3-(1-isobutylpiperidin-4-y1)~-1H-

indole .
5-({3-furoyl)amino-3-(1l-{gec-butyl)piperidin-4-yl)-1H-
indole
20 5-(3-furoyl)amino-3-(1-(text~butyl)piperidin~4-yl)-1H-
indole

5-(3-furoyl)amino-3~{l-pentylpiperidin-4-yl)~-1H-indole
5-(3-furoyl)amino-3-(1-(2-pentyl)piperidin-4-yl)-1H-

indole
25 5-{(3-furoyl)amino-3-(1-{3-pentyl)piperidin-4-yl)-1H-
indole
5~ (3-furoyl)amino-3-(1-neopentylpiperidin-4-yl)-1H-
indole
5-(3-furoyl)amino-3-{1-hexylpiperidin-4-yl)-1H-indole
30 N-[pyridin-2-yl]-5~carboxamido-3-{l-methyl-1,2,5, 6~

tetrahydropyridin-4-yl)-1H-indole
N-[fur-3-yl}]-5-~carboxamido~3~{1-methyl-1,2,5,6-
tetrahydropyridin-4-yl})-1H-indole
N-{pyrazol-3-yl}~5-carboxamido-3-(1~-methyl-1,2,5,6~
35 tetrahydropyridin-4-yl)-1H-indole .
N-[{thiazol-2-y1]-5-carboxamido-3- (1-methyl-1,2,5, 6-
tetrahydropyridin-4-yl)-1H-indole



35 appropriately substituted indole. These substituted I ndol es

are then reacted with a sul fonyl halide or ~anhydride_to give the
correspondl ng sul fonamde. This WO 96/ 29075

PCT/ US96/ 03500 _ - 48- chem stry is
illustrated in Synthetic Schene |, where Mis met hoxy, t hyl ,
ethyl, propWYO9&®®Ssopropyl, LGis chl oro or brono, andsﬁ*g#ﬁ%[ err],
and R[err] are as defined supra. Synthetic Schene | 5 Rlerr]=H

[err] Rlerr]=lower alkyl _aq_

0 [err] V[)96/%9075

PCT/ US96/ 03500 -49-

N-[quinolin~-4~yl]-5-carboxamido-3-{(1l-methyl-1,2,5,6~
tetrahydropyridin-4-yl)-1H-indole

N-[imidazol-4-yl]-5-carboxamido-3-(l-methylpiperidin-
4-yl)-1E-indole

5 N-[fur-3-y1l]-5-carboxamido-3-(l-methyl-1,2,5,6-

tetrahydropyridin-4-yl)-1H-indole

N- [pyrimidin-5-yl]-5-carboxamido-3- (1l-methylpiperidin-
4-yl)-1H-indole

N-[indol-2-yl] -5~carboxamido-3- (l-methylpiperidin-4-

10 yl)-1H-indole

N-[isoxazol-5-yl])-5-carboxamido-3~ (l-methylpiperidin-

4-~yl)-1H-indole

The compounds of this invention are prepared by

15 methods well known to one of ordinary skill in the art,
such as that generally described in U.S. #4,443,451, hereby
incorporated by reference. While the simple indoles
required for the preparation of the compounds of this
invention are generally commercially available, their

20 preparations are described in Robinson, The Fischer Indole
Synthesis, Wiley, New York (1983); Hamel, et al., Journal
of Organic Chemistry, 59, 6372 (1994); and Russell, et al.,
Organic Preparations and Procedures International, 17, 391
(1985).

25 The compounds of the invention where X is -NR7SO2RS8
may be prepared by first modifying an appropriate 5-
aminoindole. wWhen R7 is hydrogen, the 5-aminoindole is
reacted with an appropriate sulfonyl halide or anhydride to
give the corresponding sulfonamide. When R7 is lower

30 alkyl, however, the 5-aminoindole is first acylated, and
then reduced with an appropriate hydride reducing agent.
Alternatively, the 5-amincindole may be reductively
alkylated with an appropriate aldehyde or ketone in the
presence of a suitable hydride reducing agent to give the

35 appropriately substituted indole. These substituted
indoles are then reacted with a sulfonyl halide or
anhydride to give the corresponding sulfonamide. This



Wien Rlerr] is to be hydrogen, a solution of 5- am noindole in a

sui tabl e sol vent, such as_tetrahydrofuran, ) di oxane, diethyl ether or
di mret hyl formam de, at a 5 tenperature from about anbient to about
Oferr]C, 1is reacted with a comrercially available R err]-sulfonyl
halide or Rerg]- sul fonic anhydride in the presence of a suitable
base such %93?9%§ri dine or triethylam ne. The resul tant F&FSNNIN
may be isolated by dilution of the reaction m xture with 10 wat er,

adj ustrent of pH, and extraction with a vat efg i mm sci bl e sol vent
such as di chl oronet hane. The product may be used for further
reaction as recovered, or may be purified by chromatography, or by

recrystal lizati cheimistrg is illustitiatelll ensSsymeidticlBcheme 1, whdMRES! ]
qindole in a uit%bLe

is to be |over gdeplox,a §9ﬁ%,§%e%1y§’. et ]bkf%[(ag;pyl’ 9 tFRR= Ber LOa18 4

n
sol vent, such as tetrahxdro 1 0
tenperature frofit95@: OF bromo ., @ndenfls oRAbcand ®earpcas i defigwst aupmat h a

conpound of 5¥n;g§gﬂglgﬁﬁh@égmc»-halo'in the presence of a suitable base
20 su as pyridine or triethylamne. The resultant conpound IS
isolated By dilution of the reaction m xture with water and

extraction with a watBf=lmniscible solvent such as di chl or onet hane.
Thi s acyl ated product may either be purified ﬂﬁsnatogégphically or
used directly in the 25 | ﬁubsequent step. The ad§ ad uct is then
di ssolved in a suitapl'e solvent, such as tetrahydroffjuran or diethyl
ether, at a tenperature frglp about anbient to about O[err]( and is

treated with a suitable e edyss 8 h di bor ane or
@ Rbe v LS

l'i thi um al um num hydri de 1 to 24 hours
and is then treated w t h\g —e -0k SOdi ate. The
6 | t ered, gggethe filtrate ™

resul tant suspension is trated
Yhe product may be used for

under reduced pressuge. ‘ er reaction
as is, purified by Omnyt ogr aphy, or recrystallizeﬁ“l a 35
ear natively, a solution # a 5-3

sui tabl e sol vent. H A } noi ndol e
in a sol vent suitable for the azeotropic renoval of water, such
WD 96/ 29075 R PCT/USQG/O%?OO

=lower alkyl

aldahr:%ketone [HG)]

H’SOz\N, RY

H N,R’

% R®S0,CI or (R®*S0,),0 E%
base

/

W\ | N,




- 50- as toluene, benzene or cycl ohexane, is reacted at refl ux

with an appropriate al dehyde or ketone, such as f or mal.-dehyde -
acetardehyde, propanal, butanal or acetone, in the presence of
0.1-10% of a proton source such as p- 5 t ol uenesul fonic acid. Wen the
reaction is agﬁghg}e t he vol atiles are renoved underdkﬁﬂﬂésﬂggh
pressure and 7S resi due redissolved in an al kanol ano
or et hanol. This solution is then subjected to hydrogenation
conditions, or is treated with an appropri_gge hydride 10 reduci ng
agent, such as sodi um borohydride or, preferably, sodi um

cyanobor ohydride in the presence of an anhydrous acid such as
hydrogen chl oride. The reaction is then diluted with water, treated

w th base and extra%%g 'iﬁ Cisat ?%a\@% n'l rgnsgghm&?s& \ent such as

di chl or onet hane. The das 1s for further reaction,
purified by aman@Wi@Hhﬂégﬁaﬁﬁytéhl%r%&ﬁ%ﬁﬂﬁvzéﬂchr%ﬁnQ?QﬁﬂPVQSP§u§%$vent

Thi's product Ialaﬁa:hére@i@:hw e@har COFMEImdtHy 1 foRiamidd) @t a

R8-sul fo hal i de_or sulfa n drld St d ri supra
to give t e r e GEPPERR E‘fRJ’I[ r#gl*ﬁ 5%? 2 %“&&}/t to gB% o@i %q‘eﬁgtenvent i on
where X is - S Withra, conpied)iiaddy] availableR8 ’®@¢FNF¥brh§1{d§'PF &Fe prepared
by first Convershlﬁgnﬁc 5anhydr1de RHhOPRE NSk sericet @faa sultable base such

5-b 3-(1, 2, H-

S bromo. 3 (1. pRBePYERHLE 15 tierhudatine. The Eekuitabt SutaRamigscn: i on
where X i s - NRmayr b& £solatelb by Ailtkilh) MR[ther FRpetidén middOre) @REbrr] or
-NRlerr[{g O Rl %Elararédﬂié‘tﬂx?ér&d oEypH, and dltrtlctGBAVELEh Y vArayni trO0- or

5-am noi ndol e int

5- ami no- 3- (1, 215“"65%1?}%%"&5% FHFH Qsﬂﬁcmmmethaner nd8t% BEPARREG t he
correspondi ng magi beoused forarfurchét-reaction @ispeecdverddylor iy bdol e.
Compounds of t ls t elet-bmO
-NR[err]C(ORérr t@!@& %’%&the8¥%§ﬁ§ o by, onvg?%%a:gﬁa{edl?gpr (%%Irnl %t ely
substituted i n§yf aPﬁFoS?¥¥Fnt cor r espondi ng

3-(1, 2, 3%-tetrahydwhpyrRli 1 40/ lbe 1bwendaileyl, a solotion of 5-

3 (1. pi per i gt} bk i oul BB SNEE R, (e ag seddalifbuet "

Synt heti c Schene
“NR[ err] ¢( O R] &dpgang, owm@qtysopéhpm[w rg tmratum cfFqm akpoutr ]
Rlerr], Rerr] antdentecs]amsr acjefibnedaétéd Iith a compound ofVO 96/ 29075
PCT/USQG/OBSOOstructure M-C{0)-~halo in the presence of a suitable base
20 such as pyridine or triethylamine. The resultant compound
is isolated by dilution of the reaction mixture with water
and extraction with a water immiscible solvent such as
dichloromethane. This acylated product may either be
purified chromatograbhically or used directly in the
25 subsegquent step. The acylated product is then dissolved in
a suitable solvent, such as tetrahydrofuran or diethyl
.. ether, at a temperature from about ambient to about 0°C,
and is treated with a suitable hydride reducing agent such
as diborane or lithium aluminum hydride. The reaction is
30 stirred from 1 to 24 hours and is then treated with agueous
solution of sodium sulfate. The resultant suspension is
filtered, and the filtrate concentrated under reduced
pressure. The product may be used for further reaction as
is, purified by chromatography., or recrystallized from a
35 suitable solvent.
Alternatively, a solution of a 5-aminoindole in a
solvent suitable for the azeotropic removal of water, such



-51- Synt hetic Schene |1 [err]
5 The 5-substituted indole is condensed with a 4-

pi peridone in the presence of a suitable base to give the
correspondi ng 5-substituted-3-(1, 2,3, 6-tetrahydropyridi n-4-

yl)-1Hi ndol T eaction is performed by first di hﬁ%ﬂﬁ
excess of thguﬁﬁggvgtypically sodi um or 10 potassiun1hy3?QX| e,ﬂﬁﬂ a

| ower al kanol, typically methanol or ethanol. The indole and two
equi val ents of the 4- pi peridone aLgglhen added and the reaction
refluxed for 8- 72 hours. The resulting 5-substituted-3-(1, 2,3, 6-
tetrahydro-pyridin-4-yl)-1Hindol es may be isolated from 15 t he

reacti on m xt uas tniuedne,athdntens of aqallehexaibnpirintscted at méfiloix

precipitate moy; b 4 AopkBfrfht €d1denpbel bk kS, such as
formaldehyde, acetaldehyde, propanal, butanal or acetone,
in the presence of 0.1-10% of a proton source such as p-

5 toluenesulfonic acid. when the :eaction is complete the
volatiles are removed under reduced pressure and the
residue redissolved in an alkanol such as methanol or
ethanol. This sclution is then subjected to hydrogenation
conditions, or is treated with an appropriate hydride

10 reducing agent, such as sodium borohydride or, preferably,
sodium cyanoborohydride in the presence of an anhydrous
acid such as hydrogen chloride. The reaction is then
diluted with water, treated with base and extracted into a
water immiscible solvent such as dichloromethane. The

15 product may be used as is for further reaction, purified by
chromatography or crystallized from a suitable solvent.
This product is now treated with a commercially available
Ra-sulfonyl halide or RB-sulfonic anhydride as described
supra to give the required sulfonamides.

20 Compounds of the invention where X is -S-R2, -C(O)R3
or -C{O)NR4R1S are prepared by first converting a 5-
bromoindole into a 5-bromo-3-(1,2,3,6-tetrahydropyridin-4-
yl)-1B-indole or 5-bromo-3-(l-piperidin-~4-yl)-1lH-indole.
Compounds of the invention where X is -NRSRS,

25 -NHC (Q)NR1OR11l, -NmC(0JOR1Z2 or -NR13c(0)R14 are prepared by
first converting a 5-nitro- or S5-aminoindole into a 5-
nitro~- or S5-amino-3-1(1,2,3, 6~tetrahydropyridin-4-yl}-1H-
indole or into the corresponding 5-~nitro~ or S5-amino-(1-
piperidin-4-yl)-1H-indole. Compounds of the invention

30 where X is -NR7502R8 or -NR13C(0)R14 may be prepared by
converting the appropriately substituted indole into the
corresponding 3-(1,2,3,6-tetrahydropyridin-4-yl}~1H-indole
or 3-({l-piperidin-4~yl)-1H~indole. This chemistry is
illustrated in Synthetic Scheme II, where Y is nitro,

35 amino, bromo, -NR13C(0)R14, or -NR7SO2R8, and R, R1, R7,
R8, R13 and R4 are as defined supra.



WD 96/ 29075 PCT/ US96/ 03500

-52- whil e others may be extracted by adjusting the pH of the

sol uriom and extracting wth a water Tnm sci blfe sol vent such as et hyl
acetate or dichl oronethane. The conpounds recovered may be used
directly in subsequent steps or first 5 purified by silica gel

chr omat ogr apWP %R cryst al | i zati on froma suitable Wﬂ%ﬂf’“’m

The 5-substituted-3-(1-substituted-1, 2, 3, 6-tetrahydro-
pyridin-4-yl)-1Hindoles may be used to prepare ot her conmpounds of
the invention or, if desired, may be 10 ‘hydrogenat ed over a precious
netal catal yst, such as pal | adi um on carbon, to give the

correspondirm;é&n;hﬁgig_sgﬂgﬁéliyted-3-(piperidin-4-y|)-1FFindoIes. When Y
IS brono, a hydrogenation catal yst such as sulfided platinum

on carbon, platinumoxide, or a myed catal yst system of 15 sul fided
pl ati num on carbon with platinumoX de is used to prevent

hydr ogenol ysi s of thd 5-bronmp sub uent duringY reduction of the
t et rahydro- pyri di nyl jdoubl e bond.} Th hydrpgenati on sol vent nmay
consi st of a | ower Rayol , such as net heMov

tetrahydrofuran, o xed sol ventt 20 systl i 3 nfLBRran and

ethyl acetate. Then . * hydr ogefnati on may besNpgs* ah initial
hydr ogen pr essyr e gof 20-88 p.s.f., preferably 60 p.s.i., at

rr]C,

0-60[err] C, preferabl -2 anbient tenperature to HRL4 for 1
hour to 3 days. Addhfion. sharges of hydrogen gﬁy be\2 required to
drive the reaction to comﬁeﬂion dependi ng on tRe specific
substrate. The 5-substituted-3-(piperidin-4- yl)-1Hi ndol es prepared
in this manner are isolated by removal of the catalyst by filtration
fol | owed by concentration of the reaction sollvent under reduced 30
pressure. The product recovered may be used directlly _i.n &
subsequent step or further purified by chromatograptyr®dyftion by
recrystallization froma suitable solvent. As an alternative to
hydr ogenati on, the 5-substituted-
3-(1, 2,3,6-tetrahydro-4-pyridinyl)-1Hindol es may bg 35 converted to
t he correspondi ng 5-substituted-3-(piperidin- 4-yl)-1H i ndol es by
treatment with trifluoroacetic acid/triethylsilane if desired. The
5-substituted-3-(1- _ '

N—J!

N
H R1
S The 5-substituted indole is condensed with a 4-

piperidone in the presence of a suitable base to give the
corresponding S5-substituted-3-(1,2,3, 6-tetrahydropyridin-4-
yl)-1H-indole. The reaction is performed by first
dissolving an excess of the base, typically sodium or

10 potassium hydroxide, in a lower alkanol, typically methanol
or ethanol. The indole and two equivalents of the 4-
piperidone are then added and the reaction refluxed for 8-
72 hours. The resulting 5-substituted-3-(1,2,3,6-
tetrahydro-pyridin~4-yl)-1H-indoles may be isolated from

15 the reaction mixture by the addition of water. Compounds
which precipitate may be isolated directly by filtration



WD 96/ 29075 PCT/ US96/ 03500

-53- substituted-1, 2,5, 6-tetrahydro-4-pyridinyl)-1Hindole is

di ssolved in trifluoroacetic acid to which is added an excess,
1.1-10.0 equivalents, of triethylsilane. The reaction mxture is
stirred at about anbient tenperature 5 for fromabout 1 to about 48
hours at whiWRRMES t he reaction mxture is concentr

reduced pressure. The residue is then treated with 2N sodi um or

pot assi um hydroxi de and the mxturg.extracted with a water

I nm sci bl e sol vent such as dichl oroffet hane or diethyl ether. The 10
resul tant 5-substituted-3-(piperidin-4-yl)-1Hindole is purified by

col um chr omat@finadlbthetsdesy el extracted by adjuestikyl tBe M tofSahew | |
appreci ate that

the 5-nikro . Subsiituent my be reduced before or
after condenseﬁQ%ﬁ$1°n an 9%%??95+%§pﬁ?§%r?éfé¥%flS%BégFﬁﬁﬂ =9 ﬁpfionally,
the nitro 15 suchyesuptbvil a¢rtate o3, dichlorgmathape:i dThe | cammevwndsbond may

be hydrogenat g cv@retangpuse Yuddd @eeebely in subsequent TH€egPBROYAES Of the
i nventi og wher.e )%.s d—gg(RZ.fr e [ eggr ed.fromthe corare@s-pondl ng

5-br omo- 3- ( 1, B Eied By Sifica gepchrUPALOTEARYy PF1 FEFRYR Ak hpRc ion

5- br onp- 3- ( pi faramdiansu2fable spimentiH- i ndoles as illustrated in Synthetic

Scherme 111, T 5 gbs Bi el &i-3- (A0EuBE e dde -9, 35306l i dahiiRba and R
= (err]-Cerr h 7 2

al ky] .. nt heti c, Schene
[err] Jyridinméyg )y Apdoles m2¥ be uéed to prepare other

PCT/ US96/ 0350Ccompounds of the invention or, if desired. may be

10 hydrogenated over a precious metal catalyst, such as
palladium on carbon, to give the corresponding 5-
substituted-3- (piperidin-4-yl}-1H~indoles. When Y is
bromo, a hydrogenation catalyst such as sulfided platinum
on carbon, platinum oxide, or a mixed catalyst system of

15 sulfided platinum on .carbon with platinum oxide is used to
prevent hydrogenolysis of the 5-bromo substituent during
reduction of the tetrahydro-pyridinyl double bond. The
hydrogenation solvent may consist of a lower alkanol, such
as methanol or ethanol, tetrahydrofuran, or a mixed solvent

20 system of tetrahydrofuran and ethyl acetate. The
hydrogenation may be performed at an initial hydrogen
pressure of 20-80 p.s.i., preferably from 50-60 p.s.i., at
0-60°C, preferably at ambient temperature to 40°C, for 1
hour to 3 days. Additional charges of hydrogen may be

25 required to drive the reaction to completion depending on
the specific substrate. The 5-substituted-3-(piperidin-4-
yl}-1lH~indoles prepared in this manner are isolated by
removal of the catalyst by filtration followed by
concentration of the reaction solvent under reduced

30 pressure. The product recovered may be used directly in a
subsequent step or further purified by chromatography, or
by recrystallization from a suitable solvent.

As an alternative to hydrogenation, the 5-substituted-

3-(1,2,3,6-tetrahydro-4-pyridinyl) ~1H-indoles may be

35 converted to the corresponding 5-substituted-3-{piperidin-
4-yl)-1H-indoles by treatment with trifluorocacetic
acid/triethylsilane if desired. The 5-substituted-3-(1-



-54- The 5-brono-3-(1, 2, 3, 6-tetrahydropyridin-4-yl)-1Hindol es

or 5-brono-3-(piperidin-4-yl)-1Hindoles in a suitable aprotic

sol vent, "such as di ethyl ether or tetrahydrofuran, are cooled to
about OC and treated with potassi um hydride 5 to deprotonate the indole
nucl eus at the 1l-position. Wile ot her hydrides are_useful for this
depr ot onat i 8@ s resul tant potassiumsalt is nore Freson

typi cal reaction solvents. The reaction mxture is then cooled to
about -78[err]C and hal ogen-net al exchangg effected by the 10 addi tion
of two equivalents of t-butyllithium %hls di ani on solution are
t hen added an appropriate disulfide and the reaction mxture allowed

to warmto anbalesdituted-1, lzeﬂpexteéwamyd‘r'bewpﬁfMDf-mMnaayenié onis
2ot ated B digsolldf 3 BE:E RS EREli AL KIS S A0UEAUS pase. sueh as

15 sodi um or potassium et
wat er i mmi si bexcessvdnil-30ch sgukﬁaiQﬂFS'epﬁetrt#thyl81lanelctheonEthane

The .reaction ﬁé@@m{n m&benlbeswﬁd e@ about arh:y:.éifﬂ Wehpebaoa®d ogr aphy.
Conmpoungds of nven

-C(O NRPerr] %$ rﬁr"é} gpgnﬁ‘a ?IP%% 48 gFR%e?f:) %Q:%mﬁr 5h8- 3-

(1,2,3,6-tet rqusymehtnre ¥6 ) can¢entguited undér bresueed pressure.
(pi peri din-4-4he éé—ham@ohestﬁénléféﬂé@%ﬁéhl BN YHdR ik potassimghene |V,

\Qﬂgré 'f‘ C[Berﬂyéf%f’r‘fe{ %Fh e{xt].ure e:ﬂ:RL‘act:lec'iare % g%f%gegm1scxble vpra
PCT/ US96/ 035080lvent such as dichloromethane or dlethyl-dﬁher The Synthetic
Scheme 3V resultant 5-substituted-3-(piperidin-4-yl)-1H-in8bil is
purified by column chromatography if desired.
The skilled artisan will appreciate that the S-nitro
substituent may be reduced before or after condensation
with an appropriate 4-piperidone. Additionally., the nitro
15 group and the 1,2,3,6-tetrahydropyridinyl double bond may
be hydrogenated simultaneously if desired.
The compounds of the invention where X is -S-R2 are
prepared from the corresponding 5-bromo-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indoles or S-bromo-3- (piperidin-

20 d-yl)-1H-indoles as illustrated in Synthetic Scheme III,
where A, B, Rl and R2 are as defined supra and R = C1-C4
alkyl.

Synthetic scheme III
25
R
Br =8
1. base
/\
B Nn—R 2 alkyliithium B \y-P
N . 3. R%S-8-R? N
' 4
H H



5 The di anion of the 5-brono-3-(1, 2, 3, 6-
tetrahydropyridin-4-yl)-1Hindol es or 5-brono-3-(1-

substi t ut ed- pi peridi n-4-yl)-1Findol e, prepared as descri bed supra,
is then treated with N, N -dinmethyl-N, N - 10 di met hoxyurea. The

resul ting N-nethyl-N-nethoxy- 5- car boxam do-1Hindole ig,] by
treating the re 9639975 m xture w th agueous base, such ai"‘t@ r
pot assi um hydr oxi de, and then extracting with a water immsible

sol vent such as diethyl ether or dichloronethgne. The 15 reaction
product may then be purified by colum chr omat ogr aphy.

WD 96/ 29075 PCT/ US96/ 03500

- 56- The 5-bromo-3-(1,2,3,6-tetrahydropyridin-4-yl)-1H-indoles

or S5-bromo-3-{piperidin-4-yl)-1H-indoles in a suitable
aprotic solvent, such as diethyl ether or tetrahydrofuran,
are coocled to about 0°C and treated with potassium hydride
5 to deprotonate the indole nucleus at the l-position. Wwhile
other hydrides are useful for this deprotonation, the
resultant potassium salt is more soluble in typical
reaction solvents. The reaction mixture is then cooled to
about -789C and halogen-metal exchange effected by the
10 addition of two equivalents of t-butyllithium. To this
dianion solution are then added an appropriate disulfide
and the reaction mixture allowed to warm to ambient
temperature. The compound of the invention is isolated by
treating the reaction mixture with agueous base, such as
15 sodium or potassium hydroxide, and then extracting with a
water immisible solvent such as diethyl ether or
dichloromethane. The reaction product may then be purified
‘by column chromatography.
Compounds of the invention where X is -C(O)R3 or
20 -C({0)NR4R1S are prepared from the corresponding 5-bromo-3-
(1,2,3,6-tetrahydropyridin-4-yl)-1H-indoles or 5-bromo-3-
(piperidin-4-yl)-1H-indoles as illustrated in Synthetic
Scheme IV, where A, B, Rl, R3, R4 and R15 are as defined
supra and R = C1-C4 alkyl.
25



Compounds of the invention where Xis -C(ORerr] are prepafed by
reacting a solution of the N-nethyl-N nmethoxy-

5- carboxamdo=3- (1, 273, 6-t et ranydr opyridi n-4-yl)- 11 ndol e or

N- net hyl - N- net hoxy- 5- car boxam do- 3- (pi peridin-4-yl)-1H 5 indole in a
suitabl e sol vent, such as diethyl ether or tetrahydrofuran, at about
O[err]C, wi t"WO86299%r opri ate reagent such as an aryl| PCEUSIEN3S00

al kyll'ithiumor an al kyl or aryl Grignard reagent. These reagents
are either comercially avai l abl e or may be prepared by net hods wel |
known to one 10 of ordinary skill in -PRe art. The aryl- or alkyllithium
reagents are conveniently prepared by treating an appropriate aryl

or al kyl hali - | &thi um The aryl or alkyl Gignard
reagents may epared by treating an appropriate aryl or alkyl
hal i de wi th magnesium The 15 conpounds of interest may be isol ated by
aqueous wor k- up foll owed by extraction into“g"ater inmmscible

sol vent such as diethyl ether or dichl or onefpaneo and then purified
by chromeBpgr aphy, or by recrystallizad;00 “froffa suitable

solvent. 20 The skilled artisan wll also appreciate that the
conpounds of theSgvention where ¥ i C(ORerr] ap€t™™ avai |l abl e
by the reacti of he dBan Rl XigdikAmthiun®- B/\N’R
brono- 3- (1, 2, 3NQ-J#tr ahgdr opy! i di Nedeyduadiiddobe B 22 !

br ono- 3- (pi peri d\n- 4pv ndol @. {CHION(CHZ)RC(DY | at ¢ 95\) or al kyl
N- et hyl - N- et ho #f boxanmi de. These car boxani des # are prepared from
the correspondigh ca boxyllc acids and N netﬁyl- t hoxyam ne
under standard peptldB coupling conditiprns using R

N, N' - di cycl ohexyl car bodi i m de. ounds of the ihvention where
Xis -C(ONRerr]Rerr] are 30 pr%gar by reacting a soIHtion of the
N- et hyl - N- net hoxy- (r9)

5- car boxam do- 3- (1, 2, 3, 6- tetrahydrop 1 din-4-yl)-1Hindol e RAN@®S)LI

N- met hyl - N- met hoxy- 5- car boxami do- 3,Api peri di n-4-yl)_ -+ indole in a

et her or %trahydrofjran, at about

appropri ate anNQpe. O Thesg anions are
the appropriate ani fRW t n-buty@lithiunl The
WD 96/ 29075

sui tabl e sol vent, such as dieth
O[err]C, mﬁthaghe ggi on of an
prepared by trea
conpounds

PCT/ US96/ 03500

The dianion of the 5-bromo-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indoles or 5-~bromo-3-(1-
substituted-piperidin-4-yl)-1H-indole, prepared as
described supra, is then treated with N,N'-dimethyl-N,N'-

10 dimethoxyurea. The resulting N-methyl-N-methoxy-5-
carboxamido-1H-indole is isolated by treating the reaction
mixture with aqueous base, such as sodium or potassium
hydroxide, and then extracting with a water immisible
solvent such as diethyl ether or dichloromethane. The

15 reaction product may then be purified by column
chromatography.



of interest may be isolated by aqueous work-up foll owed by

extraction into a water immscible solvent such as diethyl et her or
di chl oronet hane, and then purified by chromato- graphy, or by
recrystallization froma suitable solvent. 5 Al ternatively,
conpounds of the invention where X is ~-C(ONRerr]Rerr]_ are
prepared by sWE%@¥™g an appropriate i ndol e 5- car boxJFVESHEMR® ang
an appropriate anmne to standard peptide coupling conditions. The

i ndol e 5- carboxylic acid in an apprgpriate sol vent nmay be treated
10 wi th oxalyl chloride, thionyl chloride or phosphorous

tribromde in an appropriate solvent, for exanple tol uene, to

prepare the correspeogpBindsi St Nald devenbeorGibritaki §8 -c(0)R3 iaked suitable
sol vent, for exa Ieghe#nr(ah%/dr of uran o
or< f

, di nret hyl f ormam de, may be
treated with arP% oA B sau?—l'f\ﬁé#r] e&F%e?W]t%"ﬁFggﬁEe of a
sui tabl e base sirclardexamido-3+ (l.a%Bybaretmsahysinopyradinrd-yl)-1H-indole
di met hyl ami nopygyd §-BeehP1 P-Rddfoxy -5-carbOfaiR)-3edps paPAsiHl4 - 1§ -poduct

may be isolated b . agqueqQus work-up foll owed exiraction into a
wat er 5 nirﬂdl‘{’&iebl"ﬁ 3% Jﬁléﬁlﬁngi TURN as ﬁé%?—h%}h";ﬂ €cOFate or 20
di chl or onet hane;etaatiytihefupan, fdtedbout c0POBticdr aphrppoopihiate reagent

recrystallizatiQuyf amg %ﬁ?f@?‘gﬁmmm .oé( 8)nN kyDr&d efRA! Y-

conpounds of the 1nvention Lerr]Rerr] are
prepared by refFiGRranEeagRopr iThese FE3gRNLs are eiLREY |FARNGTSiZddY wit h
an appropri aL e ardilable dhemgy mmpla'éed byGiietﬁm%CQéi)LDG&idvdﬁ teovAki ng
reagent s, suc . g L m <

N, N - di (Y21 ohesdy c%graf}gﬁﬂ’rr?’&‘elfa“m%( ek B Yt B alkyllithium

1- ( 3- di net hyl arfie/ssnEgy pye cenvanientydrrapared by treayiR®@n ori de (EDC).
cﬁwu&a& of }hﬁ:ﬁﬁaipetihtenaﬁter& Ylky 1- hiERl ode Wy g]—buaﬁllithium. The i b
- err r < - r y
reacting the a%o%p]rofaﬁ g‘g& %r%%rd]( f,%é,gg%}@ Gi{a{y] ge Lﬂs&fédw tg.egg%&

t et rahydr opyr i 3 -2RPFPPriate tdlle a3r adkyki ol izl wishr magpesium. The

4-yl') - 1H5 ndol ecopigdimdsSuEt &t érétite tiafyOBhi 1€01at@S &y aqueoud efk-Qps are

ety kel 1T PRl BoRlRenton 188 & viths smadsclbEl Hor e, chen
supra and R = @=diethyér ethex o dichlorometimrgs/ 290@sthen purified by
PCT/ US96/ 03500 chromatography, or by recrystallizati®®h from a suitable
solvent. |
20 The skilled artisan will also appreciate that the
compounds of the invention where X is -C(O)}R3 are also
available by the reaction of the dianion of either a 5-
bromo-3-{1,2,3,6-tetrahydropyridin-4~yl)-1H-indole or a 5-
bromo-3- (piperidin-4~yl) -1H-indole with an appropfiate aryl
25 or alkyl N-methyl-N-methoxycarboxamide. These carboxamides
are prepared from the corresponding carboxylic acids and N-
methyl-N-methoxyamine under standard peptide coupling
conditions using N,N'-dicyclohexylcarbodiimide.
Compounds of the invention where X is -C(O)NR4R15 are
30 prepared by reacting a solution of the N-methyl-N-methoxy-
5-carboxamido-3-(1,2,3,6~-tetrahydropyridin~4-yl)-1H~-indole
or N-methyl-N-methoxy-5-carboxamido-3-(piperidin-4-yl)-1H-
indole in a suitable solvent, such as diethyl ether or
tetrahydrofuran, at about 0°C, with the anion of an
35 appropriate amine. These anions are prepared by treating
the appropriate amine with n-butyllithium. The compounds



Synt hetic Schene V [err] WO 96/ 29075

PCT/ US96/ 03500 - 59-
Conpounds—of—tte |nveanUﬁ“ﬁﬁ§T§‘X iS -NR5R6 are prepared by
treating a solution of the 5-am no-3-(1, 2,3, 6-
tetrahydropyridin-4-yl)-1Hindol e or 5-am no-3-(piperidin-

4-yl)-1H i ndOV@9%/2078 sui t abl e sol vent, such as 5 di chl oPGHHEREAIE00

tetrahydrofuran, acetonitrile or di et hyl formam de, with a suitable
el ectrophile, such as trifluoronet h_aélfsul fonic anhydride or N

car bet hoxyphthalimde, in the presence of a suitable base such as
pyridine or triethylamne. The reaction product is 10 | sol at ed by

evapor ation of aﬂran&aﬁsgt%af%é/q%méarby aqueod@%%ﬁduﬁrféﬁl&&d
product may be purif on

0 st al |
from an approp "&F@cr'mn Xn%‘blé!/éf??t‘:er T G818 %ﬂﬁﬁﬁ&l} guc % tﬁv ntion
where X i s - NHetDekiRper di 8hkordmethane, and phepagned figdt bnachngnaatas-ol ution

of the 5-anino g}aphy Reals 38y doRPHF ! 1 stithbie b LS, OF

5- am no- 3- err#n 4-yl) - go le in suitable so <i’vent such as
chl orof orfn or di chI @rlGﬁrFPﬁEh‘Eelm tCFPW“@Gﬁr Qﬁrﬂa? cinvention; wheye tis

i sot hi ocyanat e,-co@ RRARYE shé %ﬁéiﬁr@ﬁ (> 71§ EﬁB?dd:t% an appebbfifate .
Appropri ate car, ba‘ﬁlé[ 8chI o} are val l.abl e treatihg an am ne

of formul a HNREY r Ffr ¥h A& 8 @R 2 pﬁ’ropna&ecg%g% chlori de
or car banoyl bﬁﬁwmd@rdSPQBEdﬂet¢nap11ng conditiongs Fhe pododenkd in the

presence of a irtRly@ibageid in an a%;'kb bk ge bapesydritc hidgepantrase da/pi cal | y

used as id 25 e, or triethy]an ne,
comer ci gﬁ? ly a\)‘éﬁtlhaﬂ‘é&ﬁg g%‘?f’o‘iﬁmd" gt‘?? or ph °s¥i"°r°us
pol yvi nyl pyri divrsibriomidecéssam yapmpmwesssolveme. for exampdeycwhiene,

S0t i Cyanat e.co: 33l cbl Q5 RindibPRERN | nalide. BhAThEEA Ve Oyed
to ensure Coerl et e reaCt sta tl n am The reacti ons
5bP8 S0 Ltgten Foro SXBBRLE SR CE VAT OFBFaR Hr bout

are perfornmed af &Yt
t hree hours todalnmm:ylformamid\eeenadayze. tfeptedl with tame apinducf fowmida

iciﬁlcgﬁ ??%?iyng HNRARIAS BNEnk NErd Safdd 3 H ¥hYESpId HaP bR R4
triethylamine, pyridine or dimethylaminopyridine to provide
the desired compound. The product may be isolated by
aqueous work-up followed by extraction into a water
immiscible solvent such as diethyl ether, ethyl acetate or

20 dichloromethane, and then purified by chromatography, or by
recrystallization from a suitable solvent.

Preferably, compounds of the invention where X is
-C(0I}NR4R15 are prepared by reacting the appropriate indole
S-carboxylic acid@ with an appropriate amine in the presence

25 of typical peptide coupling reagents such as N,N'-~
carbonyldiimidazole (CDI), N,N'-dicyclohexylcarbodiimide
(DCC) and 1-(3-dimethylaninopropyl)-3-ethylcarbodiimide
hydrochloride (EDC}.

Compounds of the invention where X is -NR°RS,

30 -NHC (Q)NRIOR11, -nHC(0)OR12 or -NR13c(0)R14 are prepared by
reacting the appropriate 5-amino-3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indole or S5-amino-3-{piperidin-
4-yl)-1H-indole with a suitable electrophile. These
reactions are illustrated in Synthetic Scheme V, where A,

35 B, R1, RS, r6, r10, r11l, R12, R13 and rR14 are as described
supra and R = C1-C4 alkyl.



t he remai ni ng organi cs under .reduced pressure. \Wen an 35 excess of

i socyanat e, isothiocyanate—carhamyl| chloride or car banoyl brom de
has been used, however, a polyner bound WD 96/ 29075

PCT/ US96/ 03500 - 60- pri mary
or secondary aniwegesadssf) as an ani nonet hyl at ed pol ystyrene, may be
conveniently added to react with the excess reagent. |sol pggd,
products fromreacti ons where a pol ymer bound reagent has been use
is greatly 5 sinplified, requiring only fi 8trati-on of the reaction

m xture and then concentration of the filtrate Under reduced

pressure. The product.fromthese reactions nay be purified

chr omat ogr aphi cal Mﬁ@@m_ﬂzed froma suitabl e solvent if
desired. The skilled artisan will 10 appreci ate that conmpounds of the
invention which are R®as Rs may be converted into the correspondi ng

t hi ourea by trea t wth [2, 4-bi s(4-nmethoxyphenyl)-1,3-dithia-2, 4-
di phosphet ane- 2, 4-di sul fijde] (Lawesson's Reagent) or phosphor us

pent asul fide. 15 Lompounds of the invention where X is S

-NHC(O OR[ err] are D epargd-—lso( reacting the 5-amno-3-(1, 2, 3 6-
t et rahydropyri di n-4-yl8- 15k ndol £ or ﬁﬂiﬁi no- 3- (pi peri di n- "('\ _R"
{opry W substituted chl orofornmat® in
’E g ne r the 20 condi tions degdcribefl,n
1 K N

4-yl)-1Hindole with an
t he presence of a suitabl

t he previous paragraph,~s W se, conpounds of the ing On ere

Xis -NRerr]C(ORerrffare Rt prepared by reacting the B—/\ F
. .o : ] N~

5-am no-3-(1, 2, 3, 6- tetrahydropyridin-4-yl)-1Hindole 0 A

5-am no- 3- (pi peridin- 4-yl')-1Hindole with an apppopriatd cap oxy\i__c_/

acid 25 chloride, brom d# or anhydride, optionally
of an acylation catalyst suchh as_di methyl am nopyri di

presence of a suitable base, s(ﬁf?dﬂ t hose d@g% supra
Al ternatively, conpounds of §he invention where 1s 30
-NR[err]C(O R err] are prepated by reacting th - am no- 3-
(1, 2, 3,6-tetrahydropyridin-4-yl)-1H i ndol e or/-am no- 3-
(piperidin-4-yl)-1Hindole with an appropri2te carboxylic id
hal i de, carboxylic aci INNRIJdride, or a boxylic H R10
~ N~
: i
R"
(R%=H)
— BTN\-R
A\//
N
H R
0o 0
13 JL R‘lz
ﬂ“/u\ _R H\N o/
B\ _R BT \\-R
! N— A\//
A\/’
N H,N
H RI H1



acid in the presence of typical peptide coupling reagents 35 such as

c
N, N- car bonyl di i m dazole (CD ), N/ N di cycl ohexyl car bodi i m_de (DCC)

and 1I=(3- — WD 96729075

PCT/ US96/ 03500 : -61-

di et hyl am nopr opyl ) - 3- et hyl car bodi i m de hydrochl ori de ﬁEDCg. A
pol ymer suppWaa@9?8r m of EDC has been descri bed (Tet

Letters, 34(48), 7685 (1993)) and is very useful for the preparation
of the conmpounds of the present - 5 i nveption. The product fromthese
reactions is isolated and purified 35 described above.

The skilled artisan will appreciate that the order in whi ch the

steps are perform?dc&i??&{rﬁﬂaro‘% the ngr‘&%ﬁe X is Li5HE G3RNt

invention is not inportant 1n nmany C } exanpl_ e, conpounds
where X is - NRPEPPIXRY 49 [tREALANG oR eSQRHELH BEetRy S-amino-drifiledt #n§=t he
5- ami no- 3- E 1, Zth&mmdﬂwdﬁanyui-ﬂl n-7Hyindole or 5-Adrkndrdod (Qﬁpetlildin- .
5-am no- 3- (pi perdi nr4-:v . ~1H:1.ndo t [fions illustrate
in Synthetic Sghiéjr?réanjfﬁ1 1l%‘%‘%)e]'vqavl s’fé, Qé&fnékﬁe Qg%vﬁgf:hd%‘?%?%a%/ be subjected to
the reacBi on s@ichHeremethane, tpryshydrefunan,Sareneritridehé@re V prior to

reaction with aimethylfckmanidel, dRiichas dditvapleabedctrophilidlelsuenSasene |1.

Ty v AR AR ) o

i
TST . “d87eNith a sui tably
substituted i ngarketkoxynhthaidmides ebporhs pyegenge of a suitable base
(1,2,3,6-tetrabyuehoay rigiraﬁxeybk- tHh brlPl Afinel)i ChhgBYeddtSibn produckeis
|

hydrogenated if_desir Al ternativel - benzyl - 4- piperi done may
be subs'il |%t ut edlg?fﬁ#ﬁg rﬁvapﬁrﬁhéogy# h‘éﬁ g Hattitn $otvents d’i"%&ﬁl y
substituted 4- pegered @resshire.befhel pxpdugr may be puyifiesh bye renoved by

standard hydr ogRPSh Q8 ret,t o@NBy 2 Afi ;i bRAEE ¢ f e he
secondary am n.ngél %E%e ' iserCgrrryp%::Eai'l bllteﬁgr;e coir.r%‘f‘);?‘e.&i{?#g??&%& 3, 6-

t et rahydropyri Y1) -1H i ndol es may al so be reduced to t he

correspondi ng 3- ( pi fempaiinidst-off théHinvent s athexreyX is -NHCOWRIOBAL poi nt

i n the 9gnt het hee SEAMGIYER bie28ating a sAAAbhOBE Bhé B RRRAr ent in the

following Prep?i?&19??—:etrahyd%ggy5¥gfg!£¥;l)-lH-indole or S-amino-3-
{(piperidin-4-yl)-1H-indole in a suitable solvent, such as
chloroform or dichloromethane, with an appropriate

_ isocyanate, isothiocyanate, carbamoyl chloride or carbamoyl

20 bromide. Appropriate carbamoyl chlorides are available by
treating an amine of formula HNR1OR1l with phosgene. When
a carbamoyl chloride or carbamoyl bromide is used, the
reactions are performed in the presence of a suitable base.
Suitable bases include amines typically used as acid

25 scavengers, such as pyridine or triethylamine, or
commercially available polymer bound bases such as
polyvinylpyridine. If necessary, an excess of the
"isocyanate, isothiocyanate, carbamoyl chloride or carbamoyl
bromide is employed to ensure complete reaction of the

30 starting amine. The reactions are performed at about
ambient to about 80°C, for from about three hours to about
three days. Typically, the product may be isolated by
washing the reaction mixture with water and concentrating
the remaining organics under reduced pressure. When an

35 excess of isocyanate, isothiocyanate, carbamoyl chloride or
carbamoyl bromide has been used, however, a polymer bound
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- 62- ' : PREPARATI ON | .

5- brono- 3-(1- nethylplperldln 4-yl)-1Hindol e Preparation of
5-brono-3-(1-nethyl -1, 2, 3, 6- tetrahydropyridin-4-yl)-1Hindole 5

To a solutio 11 gn1(306 mvbl ) pot assi um hydr oxi ' 0 nL
met hanol g"ﬁ%5§§538 m. (306 mvbl) 1- nethyl-4-ping? g%@“ ol | owed
by 30.0 gn1(153 mvbl ) 5- br ono- 1H i ndol e. The reaction m xture was
stirred at reflux for 18 hours. Theggeaction m xture was then cool ed
to anmbient 10 and diluted wwth 1.5 L water. The resultant white solid
was filtered, washed sequentially with water and diethyl et her, and
then dried underimaryow tseagndaryz4apinen (gdwps an aminomethylated

5-b 3-(1- I 15
> ! ;?;T. 3 ﬁ ydr‘gbgiggf%gﬁn& @aéﬁtb@a%ﬁ{rénfeﬂm diaaxs) té"i‘eact withi gﬂﬁwgl)

5- br onp- 3- (1- ©%Cess LeRAgRAt. §S§1e‘=%%’e r%ﬁﬁf (Slugtﬁyh?f? rﬁﬂ%% gﬂf‘n%?rée
1.95 L meppahydrdﬁmunﬂ1nﬂagenadueﬂ ¥edh geedl asigeeatdyi de. The

reaction gr xtuy %Efb&’&” Oéb‘d?ﬁtr%.ﬁg""ngiy aﬁi!}?att';%h Qfdﬁ?&%a%Q;on pr essure

of 60 p.s.i. at ahbi ent tenperature reaction
m xture was fi PESFBTSRRA (' HED jqopFgpEration °§:5§€eﬁ?%€ﬁiﬁflﬂﬂﬁgF reduced
pressure. The nreduded pesssure. Thecpyeduddlﬁnam theaeareﬂanmchslmaytbeglve

32.6 gm (73. 79 5
MS(me): 293( Q&:Lié Chréﬁﬁ%}%?ﬁﬁ for %?r?r e?zrﬁ erﬁé Theory
C, 57.32; H G5SsydtaRle solveny légdeﬁbﬁﬂ@ Ehesgkidle a’stls‘aﬁn Nild
PREPARATI®N | | appreciate that compounds of the invention whlch are ureas

y[gearg:ng;rgtmﬁéyhé 88ﬁ$@#fﬁﬂ‘¥hﬁ% éﬁgr§6£9%§£§%?}h§ iﬁo%ﬁfﬁﬂﬁ& pot assi um
hydride in 16. GI#EtFBPFaﬂy%h(ﬁQJﬁaP1§ﬁ4OT%#WHK¥RM£§Y doégd zdithia- é 4ol ution
of 1.0 gm (3. 4hllﬂdbhbh5tﬁli@¥w -B-dikulfdde] (mERidBgopi’ BerReslbentd- wir) - 1H-i ndol e

in 16.0 nL tetr furan .and the solution stirred for about 30
m nutes. The g ?en%fsul i%%é was cool ed to about -78[err]C and to
it were 15 Compounds of the invention where X is -NHC(O)OR1Z are

prepared by reacting the 5-amino-3-(1,2,3,6~
tetrahydropyridin-4-yl)~1H~indole or 5-amino-3-(piperidin-
4-yl)-1H-indole with an appropriately substituted
chloroformate in the presence of a suitable amine under the
20 conditions described in the previous paragraph. Likewise,
compounds of the invention where X is -NR13c(0)R14 are
prepared by reacting the 5-amino-3-(1,2,3,6-
tetrahydropyridin-4-yl)~1H-indole or 5-amino-3-(piperidin-
4-yl)-1H-indole with an appropriate carboxylic acid
25 chloride, bromide or anhydride, optionally in the presence
of an acylation catalyst such as dimethylaminopyridine, in
the presence of a suitable base, such as those described
supra.
Alternatively, compounds of the invention where X is
30 -NR13c(0)R14 are prepared by reacting the S5-amino-3-
(1,2,3,6-tetrahydropyridin-4-yl)~1H-indole or 5-amino-3-
(piperidin~4-yl)-1H-indole with an appropriate carboxylic
acid halide, carboxylic acid anhydride, or a carboxylic
acid in the presence of typical peptide coupling reagents
35 such as N,N'-carbonyldiimidazole (CDI), N,N'-
dicyclohexylcarbodiimide (DCC} and 1-(3-
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-63- added 4.4 nL (7.5 mWol) t-butyl lithium which had been
precooled to -78[errJC, via cannula. After about 15 minutes 0.66 gm
(3.41 mwol) N, N -dinmethyl-N, N -di met hoxyurea were added and the
reaction mxture was allowed to warm 5 gradual ly to anmbient. The
reaction m xRS t hen treated with 5N sodi um hydrBIBE6A3%90
extracted with diethyl et her. The ether extracts were conbi ned,
washed w th saturated aqueous sodium chloride, dried over sodium
sul fate and concentrated under reduced pressure. 10 Purification by
flash chromat ography, eluting with 4.5:0.5:0.2 ethyl

acet at e: met han@imné ehyRiEnopa¥py D) 53- &yl carbodf S8%de Ay dridniblige conpound.

M5(m e): 301( ) |R 1632 C rl 1 Cal cul ated for
Clerr]Herr] N[Ngglr%h er} POJYDST | SYpPo %’rl" E§ BRC Ags &Eeen gescr.ypqql; N,
13. 73. Found: (Tebwahedran LptyersN, 340489. 7685 (1993)) and is very

PREPARATI ON | | bseful for the preparation of FREN¥bmpodHdGf @hbnngE%ﬁg) :
To a solytion of 2.0 gm ( 5.4 n%glg 2-net hyl -5-nitro- . . 1H1ndole in
100t 151 ot hEREFBCAH-an TR PEPOHEchbth Fege Feactions dsyisaearad | adi um
on carbon. Theandspwridiied assdescribedabowgenat ed at anbi ent tenperature at
an initial hydroge ; e o) bps r action
Mixture 5 0 voc Tof ARLRISERELEaR v Rebrocidny hat, W BrhOE LCS
pressure to gi Vetah ShfnSEEPE BLe PeFiRAmes, tPJPrepare dihe compounds af

purified by flthé mesentt dgvepbion eigitriotg impbhtant in marg edsest Ofor

di chl or gget ha &l oiolinddd RLAR0!ie LARTS0RE 4He Gckebd Bt (). 70 Of
the title conpqég as, I|% t brown 30 pl at es. nlp.;i -156[err] C
MS(i e): 147( \NFePI§Gting the gxamiponiaf i@y 3cheteyrirdyoqyaidin-4ebly: C,

73.94; H, 6.891HNindoles orlS-afinoF urpiper@dind44p1) Hu-Gnd3leh td %k
conditions illustrated in Synthetic Scheme I. Likewise, 5-
aminoindole may be subjected to the reaction sequences

15 illustrated in Synthetic Scheme V prior to reaction with a
4-piperidone as illustrated in Synthetic Scheme II. The
skilled artisan will also appreciate that compounds where R
is H may be prepared by condensing 4-piperidone with a
suitably substituted indole to give the corresponding 3-

20 (1,2,3,6-tetrahydropyridin-4-yl)-1H-indoles which may then
be hydrogenated if desired. Alternatively, 1-benzyl-4-
pPiperidone may be substituted at any point in the synthesis
for a suitably substituted 4-piperidone. The benzyl group
may then be removed by standard hydrogenation conditions

25 after reactions for which the secondary amine would be
incompatible are complete. The 3-(1,2,3,6-
tetrahydropyridin-4-yl)-1H-indoles may also be reduced to
the corresponding 3-(piperidin-4-yl)-1H-indoles at any
convenient point in the synthetic sequence. These

30 variations are made apparent in the following Preparations
and Examples.
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- 64- Many of the 5-((err]-Cerr] alkyl)am no-1Hindol es
required for the preparation of compounds of the invention are

avai |l abl e through the procedure described in Preparation V. 5
PREPARATI ON |V 5- met hyl am no-1 Hi ndol e A
Preparati on of WRe8R#M38Xycar bonyl - 5- am no- 1H i ndol e PELUSIIY: i on
of 4.27 gm (32.3 mwbl) 5-am no-1Hindole 10 in 50 nL tetrahydrofuran
were added 5.4 nlL (38.8 nmwl) triethyl.gmne and the reaction mxture
was then cooled to O[err]C. To this sg ution were then added

dropwi se 3.4 nL (35.5 mwbl) ethyl chloroformate. After 4 hours the
reaction mxture was diluted with 1IN Hegpesrrh™wen then 15 extracted with

F et or and satur at od RaEBBL (L weciSAgEbar a4 SAT TRk el ng

organi cs were dr s ‘ seht rat ed under

reduced pressure oil. This oil was purified
by flash 20 chromat ogr a ,. el utl th a gradje of di chl or onet hane
cont ai ni ng - 2. 5% et kqn I’,"g "{F’@”vé’ﬁgg#\%m 7‘33856a5‘f4°¥Lep°taSSlu“'t itle

conmpound as a tahydebkilde in 300 miLpmethi&ndl Afexrer h@ded 38 mIVHQEP6eiMol) 1-
204(Merr]) 25 chl Sf r 2 lgf : egL¥;
64.69: H 5.92: ﬁet@h #l gl E%%%;Wé’?@& ;j[é’;e bH],‘“@[s?iggzj- mﬁ@? 5L trond-
B. Reduction of NHsiRER}ear bOW FeBCEAPRMIFEYTR Mg Stirred at refjux for
suspensi on of 6. 38ghkoGEs4. SrvdVirieactibhi mixxture wasakhen ncooled tiocdambhes®d ni
t et rahydr ran : dizopw S ' 194 MVl )
N- et hoxycgéd;onyl \-%% ag:“gsg%&g’rﬁtrll‘o-lia- ?’%%Fee@] nollf(#t E%E?g%?ng%%% I)E:‘et(J_rgg%idThe
reaction west fidtarednhamshed sepueprtialiy withhwater and, figkbrl g
was consumed as nrethgt, candyrhidn @disdeundbr ovadogr aphgivdhds.6 gm (1008Eti on

m xture was then < _to,anmi _an rea _aWL b natad
aqueous sodi um Stﬁcggthg‘gt% &gsrﬁ')éro leéégéé'eaeg&éﬁ'idfﬁi ﬁ%ﬁ?ﬂl ur)n gdri de.

The resul ting sud®d®dBen was filtered and the filtrate concentrated
under redursed i i

- *)¢ER =8 CHIL D 134

To a solution of 44.6 gm (153 mMol) 5-bromo-3-(1-
methyl-1,2,3,6-tetrahydro-4-pyridinyl)-1H-indole in 1.95 L
tetrahydrofuran were added 9.0 gm platinum oxide. The
reaction mixture was hydrogenated with an initial hydrogen

20 pressure of 60 p.s.i. at ambient temperature for 24 hours.
The reaction mixture was filtered and the filtrate
concentrated under reduced pressure. The residue was
recrystallized from acetonitrile to give 32.6 gm (73.7%) of
the title compound as a white solid.

25 MS(m/e): 293(M*).

Calculated for C14H17N2Br: Theory: C, 57.32; H, 5.96; N,

9.69. PFound: C, 57.35; H, 5.84; N, 9.55.

PREFARATION II
30 ' N-methyl-N-methoxy-5-carboxamido-3- (1-methylpiperidin-4-
v1l)-1H-indole
To a suspension of 0.72 gm (3.58 mMcl) potassium
hydride in 16.0 mL tetrahydrofuran at 0°C was added a
solution of 1.0 gm (3.41 mMol) 5-bromo-3-(1-
35 methylpiperidin-4-yl)-1H-indole in 16.0 mL tetrahydrofuran
and the solution stirred for about 30 minutes. The
resulting mixture was cooled to about -78°C and to it were
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- 65- pressure to give 3.6 gmof a dark solid. The solid was

subj ected—toftash chr‘OTT'Hf'Gg_r’ﬁT)W' eluting with a gradient of

di chl or onet hane cont ai ni ng 0-2% net hanol, to give 3.3 gm (97.19% of
the title compound as a tan solid. 5 M5(m e): 146(!\/[err]r)

Cal cul ated f OVOGWOTY H err] N err]: Theory: C, 73,94; H, 6. 90FCRUSI6N3S00
19.16. Found: C, 73.78; H, 6.94; N, 19.04. Al'l of the

5-sul fonam do-| H-indol es required for the preparation of conmpounds
of the invention are avail able by 10 tr%%ltlng 5-am no-1Hindole with an
appropriate sul fonyl chloride as described in Preparation V.

PREPARATI ON V' added 4.4 mL (7.5 nMol)5trIBhE9me§i%ﬁﬁﬂnﬁmw§'ﬁtiﬂ‘hh8dﬁé&x 15
To a solution of

-am no- 1H-j
t et r ahydr of ur arpmlgg]dga ! gl&lr\]/ib ‘%‘f? F ARG ¢ about: fg) ’&?ﬁ“ﬁ‘ées The
reacti on m xtur@. 66agmcdadl. 3 mMokin N.0¥ -dzmethybemm‘a-@mexhomtes werd\bl )

met hanesul fony'aa"dad)rah °chE feaction na%%eda&@vxsffoweﬁ‘ &8/ ydrm hours the
reaction xture was Ear |t|on bet wee sodi um hydr oxi de and

ethyl acefate. graduallyhgo ’t’:'ph&' ﬁﬁ?"%k‘?ﬁ‘éﬁ’t’%‘r{e\/\n"’é‘é WReR 1N sodium
hydr oxi de. Al | tasdtusd widhoSN dsodihas dydrexédeoatid nedtracted w:LaHJ dbétrtayl O

ith id I
pH=5 with aci xt\?\.ggt ggh%g exthd equen%g ?mb:.nc?cﬁc% £5€ organic

phases were conbl ne ter an%1 sat ur at ed
aqueous sodi umSaturateghpgueens %ﬁq’éﬂ‘ chdpride; Lﬁ?%ﬁﬂ foxvex grdivBncentrat ed
under I eslilcfat ep BAAS H6RcE KHOAR] BndegMréBuded Wrdssugel.i d. This

s01 d vego ot yotglld At LT Vel A Nehat Atk o BES! Uskidlly yien O1Ve 2.5 om

(78.6% o t he e congo
m p. =133- 135[ er4{x¢0-5:0.2 gthy} eacetzaf@ mt fRp} : toluene, C§PU§I 8t 64 gor
Clerr]H err] N er6d¥d] &% kLhe dheDé Yeorpoum@.41; H, 4.79; N, 13. 32.

Found: C, 51. 1%&,4._9350%“1’3. 27. 35
IR: 1632 cm-1
15 Calculated for C317H23N302¢0.25 H20: Theory: C, 66.75; H,
7.74; N, 13.73. PFound: C, 66.47; H, 7.72; N, 13.68.

PREPARATION III
2-methyl-5-amino-1H-indole
20 To a solution of 2.0 gm (11.4 mMol) 2-methyl-5-nitro-
1H-indole in 100 mlL 1:1 ethanol:tetrahydrofuran were added
0.25 gm 5% palladium on carbon. The suspension was
hydrogenated at ambient temperature at an initial hydrogen
pressure of 60 p.s.i. After 5 hours the reaction mixture
25 was filtered and the filtrate concentrated under reduced
pressure to give 1.5 gm of a dark brown solid. The solid
was purified by flash chromatography, eluting with a
gradient of dichloromethane containing 0-3% methanol, to
give 1.19 gm (71. 7%) of the title compound as light brown
30 plates.
m.p.=154-156°C
MS(m/e}: 147 (M+1)
Calculated for CgHipN2: Theory: C, 73.94; H, 6.83; N,
19.16. Found: C, 74.15; H, 6.93; N, 19.27.
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- 66- PREPARATI ON VI .

5-am no- 3- 1- nethylplperrﬁ*—TZTVTT-lF+|ndole A. From
5-nitro-1Hindol e To a solution of 10.38 gm (185 niwl)
potassium 5 hydr oxi de in 200 nL net hanol were added 10. %

mvbl ) WORRI% 1H i ndol e fol | owed by 13.96 gm (123 mWﬂél
4-pi peri done. The m xture was heated to reflux for 4 days under a
nitrogen atnosphere. The reaction mxture was_ then all owed to cool
to anbient and the solid which forned 10 filtered and washed with

nmet hanol. This solid was dried under vacuum at 50[err]C. The

conbi ned filtrates v td¥ethe 5- (clmm@ammahmdnmmdadeeeﬁemm@re and
t he residue £ %Jectedtoflafsh chro to‘gﬁa%% el u with 92.5:7.5
di chl or onet hane*Fet Hh &* PRF &R P T FRERVEES cOht ipyenti ﬁr%ﬂ%ct wer e
conbi ned and coavaitabiteethrodgh thelprotedure degewihed dn Phepasatiaoh was

conbined with tgat isol ated directly fromthe reaction mxture to
gi ve 13. 78 gm (87%
5-nitro-3(1-nmethyl -1, 2,3, 6-tetrahydropyridin-4-yl)-1H I ndol e. 20

To a solution of 38.2 gm (145 mvbl ) FREPARATION IV

met hyl -1, 2, 3, 6- tetrahydropyrldln54mg%%¥1uﬁ1hedghelﬁdbﬂe59 L et hanol
and 30 nL SN HC 3 d 10. 0 ¢ . The
reaction m xtur ‘ el ; with an

initial hydrogen I’e'BGLH @uﬁutﬁﬁnpoﬁ 4. 272@1!1 (32TBemnehbt5-(ammanFmdmbe
filteredygnd thep 6npenididaflarofuran WAR JBARECEh RZS3Y. 8. mibe) resi due
he so

was dlssolved in utron filtere |Itrate
was conc bRt fEREAMinGe AN Hiye ERAFTAST PéXERER (RS (tienjgaoled to
redi ssol ved i n gfbancto tHi® sollutiom were chencatided alkdpwise 3.4 mbout 500

[ oive 48 5 g PoLs s, BERpACEhiSfotorklite,  af as” My KRR i or 1 de
salt, ethanol sBF%%E%Pn mlxt“renW$5-€HkF P@gg] Hek and was them e
229( IV[ erap) 35 extréeted wiithdethyl Ghestddd .er mhbl efgalnﬂH@ha@bewai; HrzshddD
Theory: C. 55 Llgubhesarty wifnPhy A1 13l ERH"Gacrack Sduebbs /- 610 N
sodium chloride. The remaining organics were dried over
sodium sulfate and concentrated under reduced pressure to
give 7.4 gm of a dark oil. This o0il was purified by flash
20 chromatography, eluting with a gradient of dichloromethane
containing 0-2.5% methanol, to give 4.95 gm (75%) of the
title compound as a tan solid.
m.p.=113-114C
MS{m/e): 204(Mt)
25 Calculated for C11H12N202: Theory: C, 64.69; H, 5.92; N,
13.72. Found: C, 64.76; H, 5.92; N, 13.76.
To a suspension of 6.3 gm (164.5 mMol) lithium
aluminum hydride in 50 mL tetrahydrofuran was added
30 dropwise a solution of 4.8 gm (23.5 mMol) N-ethoxycarbonyl-
5-amino-1H-indole in 40 mL tetrahydrofuran. The reaction
mixture was heated to reflux until the starting material
was consumed as measured by thin-layer chromatography. The
reaction mixture was then cooled to ambient and treated
35 with saturated aqueous sodium sulfate to destroy excess
lithium aluminum.hydride. The resulting suspension was
filtered and the filtrate concentrated under reduced
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-67- To a solution of _1.29 gm (20 bl ) potassiumhydroxi de
in 10 nL et hanol were added 1.32 gm (10 mvbl ) 5-am no- 1H i ndol e
followed by 2.46 nL (20 mwbl) 1-nethyl-4-piperidone. The reaction
m xture wasS then heated to reflux for 18 5 hour s. TMW

m xture waNe¥AMY 1o anmbient, diluted with 20 m he
precipitate collected by filtration. The solid was recrystallized
from et hyl acet at e: net hanol to gi yﬁ_l. 11 gm (48.9% 5-am no- 3-(1-
met hyl -1, 2, 3, 6-tetrahydropyr-idin-4-yl)-1Hindole as a tan 10 solid
(m p.=200-203[err]C). The tan solid was subjected to flash

ghrﬁlnat Ograﬁfbres@utbi i give 100:gd0 ok & dark solid. The solid was

I chi or onet hane: e nol : I I t s .

5-am no- 3-( 17}&3ﬁxﬁt£? g?B?@%tr %98§??$§Y'n%‘%‘}(’31%?8’? a,. grac}lnegxg} e as a
cr eam col or ede§ dliichlopepethane xxpitainiag( 8rdYy | methanol, gEet Gitee Fethafol )) .
MS( e):  227(dd are)] bf the tike Wondorsdl 85 &lwid lsdigar] Nlerr]: Theory: C,
73. 98; F, 7.3é% N ye é§)49. Found: C, 73.76; H, 7.48; N, 18.22

To a soPution®f™/e? 3 §4P(%0' mwvol ) 5-amino-3-(1- 20

met hyl - 1, 2, 3, Gakatlasedd fopyForl oN2s- yTheeryi nded 394258, n6-90: N.  net hanol
wer e added 3-£>9.91ra.5‘yos%hhadi@mm193rmns.éﬂi',e W) 4dlguioq . was

hydr ogenated at ro t ragure, under, an_[niti hydr ogen ressure
of 60 p.s.i. for 1@3@?@?‘91' s °ﬁ11§fﬁ’?‘égiﬁ req“?vﬁ?‘if f?fe‘i"b% and the
filtrate concmepatardonndér compmoels of the jpnmearstion faregaveilahl bygum

whi ch ygs sl Ué{%féé{dg‘ 15h§§§2§4;ie%j’3d°le35&weaﬁ Ngppildprd ateMBRYEGhyS @ brown

sol i d.

PREPARATI ON \fltloride as described’in EnepgrgtiPRelnyl - N- met hoxybenzam de
To a solution of 11.38 gm (116.7 nvbl) N nethoxy- N nmet hyl am ne
hydrochl oride in 700 nL 1N sodi um ' Q‘EON v was added a sol ution of
18.56 gm (106. 04 mwbl) 4- 35 chl orobenzoyl chl oride in 200 nL

di chl or omet hane and the 5“meW§Péf9@®“%<¥Q‘rlﬁeénéPlanbi ent. After 18

hours ttbe phases To a solution of 2.0 gm (15.1 mMol) 5-amino-1H-indole
in 25 mL tetrahydrofuran were added 2.4 mL {17.2 mMol)
triethylamine. The reaction mixture was cooled in an ice
bath as 1.23 mL (15.9 mMol) methanesulfonyl chloride were
_ added dropwise. After 3.5 hours the reaction mixture was
20 partitioned between 1N sodium hydroxide and ethyl acetate.
The organic phase was extracted twice with 1IN sodium
hydroxide. All sodium hydroxide phases were combined,
adjusted to pH=5 with acid and extracted well with ethyl
acetate. These organic phases were combined, washed
25 sequentially with water and saturated agueous sodium
chloride, dried over sodium sulfate and concentrated under
reduced pressure to give 3.0 gm of a purple solid. This
s0lid was crystallized from cyclohexane/ethyl acetate to
give 2.5 gm (78.6%) of the title compound as light purple
30 crystails.
m.p.=133-135°C
MS(m/e): 210(M*)
Calculated for CgH13N2028: Theory: ¢, 51.41; H, 4.79; N,
13.32. Pound: C, 51.16; H, 4.93; N, 13.27.
35



wer e separated and the renmai ni ng agueous was extracted wel |
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- 68- wi t h di chToronet hane. All organic phases were conbined,
dried over sodium sulfate and concentrated under reduced pressure to
give 27.9 gm (95% of the title conpound as a clear oil. 5
MB(ne): 165WRAPERI0TS IR 3011, 2974, 2938, 1634 cni ePEFIUSIN3IS00
PREPARATI ON VI | |

5-carboxy-3-(1-nethyl -1, 2,5, 6-tetrahydropyridin-4-yl)-1H 10

I ndol e To a solution of 5.8 gn1% 0 mwbl ) potassi um hydroxi de
in 50 nL nethanol were added 4.83 gm (30 mwbl) indole 5- carboxylic
acid followed by 7.4 nL (60 mvbl) 1- pREBXRAYTION VI piperidone and the
resulting solution was heated The reaction

m xture was then conceRi PR u'“‘“ﬁﬁ&@f"?ﬁﬁf&d"b’?és r%“%ﬁ?tfthe

resul ting oi | disscEXQELi-mpitxo-lH-gmdoka water. The solution was gradually

ot itﬁeg Y o i dnied! of 10130 di NIBEORALLT dordedunthe with
0o P aser 1 ohRERHAE drog0h rrres il mpre afied G o5 pador F S

d!ssolved i n 106-nitxn-SHNinddilenfdliowed dy, 1Bi P6 egred(ldsd mMol) 1—mémhy1—
filtrate treateg.yi d[s %&:f&t 1%9 dﬂb@&tﬂ&wa% fiehtea T8 reflux féP'éddéﬁﬁl}
dri ed e 5. 46

formed was fllter ressyre to
gm (71% of the ?1’ @ dHHFogRs. aE'S°sPhe"iﬁ p. 3‘?&9{%’?‘?‘? n mIXLurfoy
256(Merr]) allowed ad aoed torampieny ldner thh( sol.idivémch fﬁhnedy C

70.29; Hiyg6. 29 i rered andlgagﬁ F@M “éeq:{‘fz‘gloz 5% a'd wis %z
t

PREPARATI ON | X ¥ met h plpeH
5- et hoxycar bonyPD4eY 1VapuRy ar1 59°G. 6-Tha (compdnsgyf1irrates were

vl )-1Hindol e concentrated under reduced pressure and the residue
subjected to flash chromatography, eluting with 92.5:7.5
dichloromethane:methanol. Fractions shown to contain

15 product were combined and concentrated under reduced
pressure. This solid was combined with that isolated
directly from the reaction mixture to give 13.79 gm (87%)
5-nitro-3-(l-methyl-1, 2,3, 6~tetrahydropyridin-4-yl)-1H-~
indole. -

20 To a scolution of 38.2 gm (145 mMol) S-nitro-3-(1-
methyl-1,2,3,6-tetrahydropyridin~4-yl)-1H-indole in 1.9 L
ethanol and 30 mL 5N HCl were added 10.0 gm 5% palladium on
carbon. The reaction mixture was hydrogenated at ambient
for 18 hours with an initial hydrogen pressure of 60 p.s.i.

25 The reaction mixture was filtered and then concentrated
under reduced pressure. The residue was dissolved in
methanol and the solution filtered. This filtrate was
concentrated under reduced pressure and the residue
redissolved in ethanol. The solution was concentrated to

30 about 500 mL and product allowed to crystallize. The
crystals were filtered to give 48.9 gm (95%) of the title
compound as its dihydrochloride salt, ethanol solvate.
m.p.=310-320°C (dec.)

MS(m/e): 229(M*)

35 Calculated for C14H]9N3¢2HCleC2HgO: Theory: C, 55.17; H,

7.81; N, 12.06. PFound: C, 55.23; H, 7.61; N, 12.30.

|ndole



A solution of 0.513 gm (2 mwl) 5-.carboxy-3-(1-methyl- 35
1,2,5,6-tetrahydropyridin-4-yl)-1Hindole in 5.1 nl ethanol ee_\NAS

cool sd—Tmanm ice bat hwhrTe 0. 5T nL sulfuric acid was added

dropwi se. The resulting m xture was heated at refl ux WO

96/ 29075 PCT/ US96/ 03500

- 69- WO %/29835hour s. The now honpgeneous sol ution was TRIPEEIE o

50 mL cold water and was then nade basic with saturated anmoni um
hydroxi de. The |ight yellow precipitate was collected by filtration
and then recrystallized from5 et hanol ?o provide 0.24 gm (42% of the

desired conpound as | i ght yellow crystals. m p. =249[err] C
MS(me): 284( lV[ err] o a solutddw WAEG gh Q@rmﬁdd[)erﬁokube&ﬁhcﬁﬁdfdmde

Theory: C, 71 Qer 1\, 10 und 9 . N,

0. 71, T 19 plPeengron Hers ARRSR 1 iF 20 DMLY B e 1

To a sol ution cﬁndblmfgﬂwi(mad Foyrivbi46 BiLe tl A e o dmyrethy1- 4-plperld°ne

3;% 1- rrf:t hyl - 1d2nh3> %E@EE@%%’/:E'{WJ éddia@‘ énxh)n%a\%émcw @efux {E%r 1:3100t m

et hano s adde 0 adi um an _car bon e reacti

i xture drogg'f?éiré"d aﬁﬂ‘? FaGPE St B3PS dodie 13 ts Awhien iﬁ i al
hydr ogen pressm:é:bﬂ%@lpwster afe the precipitatieorcalilected h\ns fil tered and

the filtrate cqn%&fa&;%ﬁd [The soltaraiefasr Eée%ﬂﬁ%%'dr %roinrhétﬁyef' dual oil,
whi ch stal lized %ftan I.n %taroom{ ragure wa
e

recrystalli zed GEMRtSeMAED iR p?’Bv no- “1'( 55% of
t he desired conmhyd-aszwlG-Fttassahyrmts:.dm-4—yl)mlﬂ—;ﬁ851é5€$ & rdai

MS( 1 86 t ed

Theory, 19071 UEIHY .5, =200 24RO Cong el A4 %’e@ %‘&Séé*%f Wos N

9. 73. aﬁ;‘@rﬁhf %P%H?%F%Rr&hatqlé‘ﬁmg with 100 Rture of 0.859 gm
(3 mvbl) 5- et hayutdoromgthdné imethanol : ambhyhxwlmmmidmeé} yb)give itwd® e, 6.0

ours. 30 a”dﬁ%ngf“ nes ol LRr Koy R C AR MR Rl L)l O 2

remai ni ng aquectPESI® @i BnCHRAM RRAGTAY f@él@l l'h-lz.ﬁlﬁl_z@ﬁf)c (ethyl
hydrochlDBi c acdcktabeemeeRahding. oi |l suspended in water is

MS{m/e): 227(M*%)
Calculated for C34H17N3: Theory: C, 73.98; H, 7.54; N,
18.49. Found: C, 73.76; H, 7.48; N, 18.22.
To a solution of 11.3 gm (50 mMol) 5-amino-3-(1~
20 methyl-1,2,3, 6-tetrahydropyridin-4-yl)-1H-indole in 250 mL
methanol
were added 3.0 gm 5% palladium on carbon. The mixture was
hydrogenated at room temperature under an initial hydrogen
pressure of 60 p.s.i. for 18 hours. The reaction mixture
25 was filtered and the filtrate concentrated under reduced
pressure to give a dark gum which was slurried in hexane to
give the title compound as a brown solid.
MS(m/e): 229(M*)

30 PREPARATION VII
4-chloro-N-methyl-N-methoxybenzamide
To a solution of 11.38 gm {(116.7 mMol}) N-methoxy-N-

methyl amine hydrochloride in 700 mL 1N sodium hydroxide
was added a solution of 18.56 gm (106.04 mMol) 4-

35 chlorobenzoyl chloride in 200 mL dichloromethane and the
mixture was stirred at ambient. After 18 hours the phases
were separated and the remaining agqueous was extracted well



treated with a small anmount of dichl oronethane and cool ed. The

resulting solid is filtered, washed with water_ and 35 acetgne, and then
recrystallized from15 niL water to provi de 0.308 gm (40% of the
title conpound as col orl ess crystals. WO 96/ 29075

PCT/ US96/ 03500 -70-

m p. >280[ er r ] (WO 962907S \g( 1 e): 258(Merr])  Cal cul at ed PETUSS603s00
CerrJHerr]Nerr]derr]: Theory: C, 69.74; H 7.02; N, 10. 84.

Found: C, 69.66; H 7.03; N, 10.92. 5 -68-

PREPARATI ON X Preparation of a poﬁ ystyrene bound i socyanate
resin To a stirred suspension of 50 gm (61 mvbl)

am nogtét gyllgge%ﬂvﬁmmr( %égtyhhumlé xglaﬂiags(.l. 221 ndbdamig phasSQOvlvete kibmbinetipol uene
was adde : : e [

stirring the reactli ono{r;nggt u?_e 1'?nor ?_89%8 Sa érhnrfuetngg,atf%g #ﬁ 54&%?)
triethyl ani ne wRFeSGHER BRAPIYR 27-9 om _r‘%'é’t’c i *f rﬁhﬁt Gieleeompaundeasiar 18
hours at room clear bebhperature. The m xture was filtered and the

recovered g5 mg.{,%giawaﬁﬁ&w th 10 tinmes with dichloromethane. A |ight

pi nk resin m xe e solid was obt aifed. Thi s solid mxture
was resuspended IRt 78014t 29t 293 %et ASAS, cm stirred for 10 mi nutes

and then filtered and washed wel | wi th di chl oronet hane. The

resulting solid was again 20 SUSW,{;@N ggfﬂ and washed with

di chl or onet hane to rovi de the desir restn. . I'R(KBr): 2252

cni err] (char act eSi-serbopgak- {ormetiyd-=0a) 2.5, 6-tetrahydropyridin-4-yl)-1H-

EXAVMPLE 13@5 5- phenyl t hi o- 3- ( 1- nigaylepi peri di n-4-yl)-1Hindol e

To a suspension of 0O 1gm&é.05 o) POt asgiu hydride jn 5.0 nL

tetrahydrofuran at Ofrzr?] EOWRST Ay d"%’i8 gn° 750 s'@hft)i SHCSF¥E‘.“§ L VI

5- br ono- 3- ( 1- netiy I5§i pbrinethanol were added-4+83 rgio|(80i MME1D indole 5-

tetrahydrof uran @nRthokheischeid ¥b13@wed bF! 77468, T@0 ali8Y] Blndtgules. The

resulting m xture_was ' . . .

piperidone and the resulting solution was heated at reflux

15 for 18 hours. The reaction mixture was then concentrated
under reduced pressure and the resulting oil dissolved in
200 mL water. The solution was gradually neutralized by
addition of 18 mL 5 N hydrochloric-acid. The precipitate
which formed was isclated by filtration and washed with

20 water to provide 6.09 gm after drying. This solid was
dissolved in 100 mL 0.5 N sodium hydroxide., filtered and
the filtrate treated with 50 mL 1N hydrochloric acid. The
solid which formed was filtered and dried under reduced
pressure to provide 5.46 gm (71%) of the title compound.

25 m.p.=249°C
MS(m/e): 256(M*)
Calculated for C35H1gN202: Theory: ¢, 70.29; H, 6.29; N,
10.93. Pound: C, 70.02; H, 6.39; N, 11.02.

30 PREPARATION IX
5-carboxy~3- (1-methylpiperidin-4-yl)-1H-indole

1) -1H-indol
A solution of 0.513 gm (2 mMol) 5-carboxy~3-{l-methyl-
35 1,2,5,6-tetrahydropyridin-4-yl)-1H-indole in 5.1 mL ethanol

was cooled in an ice bath while 0.51 mL sulfuric acid was
added dropwise. The resulting mixture was heated at reflux



cooled to about -78[err]C and to it were added 1.47 niL (2.3 mvol )

t-butyllithium which had been precooled to -78[err]C, ~via cannul a.
Af t er—about—15 i nutes, 0. 43 gm (2 rivbl) ' di phenyl disulfide were
added and the reaction m xture was 35 allowed to warmgradually to
anbient. The reaction m xture was then treated with 5N sodi um
hydr oxi de arNO862902%t ed WO 96/ 29075 PCT/US96/03500
PCT/ US96/ 03500 -71- with
di ethyl ether. The ether extracts were con%%ned, washed with

sat urat ed aqueous sodium chloride, dried © sodi um sul fate and

concentrated under reduced pressure. Purification by flash

chr omat ogr aphyg zE|5U bRgsWi t'ﬂﬁ ow oﬂ\oéegeéug goﬁf% was poured :.m:o

acet at e: nethano uene, owe recrysta I|za I on m

hexane: di et hyl %t“ﬁef’% v@abeQSB’Iﬁn"‘aS then gadq ohasic MiLh; BRFRTARHound as a
white solid. ammonium hydtdxXid®0[ @hel Cight yelldnf rﬁ:e)clp?nﬁa(:é/[ms] ) 10

Cal cul ated f . N,

5.69. Found: Oonpdpdl Bt G On, abiolhdn réeryitallizbl Bri O
Exanpl es®2-5 vﬁﬁh@ﬂﬂﬂeﬁarﬁé°¥%ﬁﬁ(ﬂﬂaﬁggm'(42%’t?ﬁeﬁﬁﬁIﬂﬁ?laéchP@ERPW4145etalI
in Exanple 1. light yellow crystals. EXAMPLE 2

5- (4- met hoxyp 1) o- 3- (1 met hyl pi peridin-4-yl)-1H
i ndol e nﬁqy 26?Bb% gm (1.0 mwol) 5-brono- 3-(1-nethyl pi peridin-
4-yl) -1 Hindol¥S @H®)G. 5 3@&?‘(& 99 mbl) di (4- net hoxyphenyl) 20

di Isuljf i de gavmﬂ:ﬂﬁf(;gd(@aﬁéroéﬁ'fwjonm st H’heoﬁjbffp(mn(ﬂ(lﬁl/[fala ii). 7.09cqdorl ess
SOl | = err
gntﬁgerr%ﬂf‘é‘g' q% F‘]su’/séﬁieo y: 933’21'71 55, 1, 6.86; N 25

Calcula%%d for
7.95. Found:
EXAVPLE 3 To émnéxbﬁhw $; iﬂy?ﬂetthxl Q'ﬂ%lﬂlﬂle‘i:hbkircéfbbﬁhﬁpl e
3-(l-methyl-1,2,5,6~-tetrahydropyridin-4-yl)-1H~indole in
100 mL ethancl was added 0.8 gm 5% palladium an carbon and

15 the reaction mixture hydrogenated at: room temperature for
18 hours at an initial hydrogen pressure of 60 p.s.i. The
reaction mixture was filtered and the filtrate concentrated
under reduced pressure. The residual oil, which
crystallized on standing at room temperature, was

20 recrystallized from 30 mL acetonitrile to provide 1.79 gm
(55%) of the desired compound as colorless crystals.
m.p.=155-157°C
MS{m/e}: 286(M*)

Calculated for C37H22N202: Theory: C, 71.30; H, 7.74; N,

25 9.78. Found: C, 71.07; H, 7.88: N, 9.73.

A mixture of 0.859 gm (3 mMol) S-ethoxycarbonyl-3-{(1-
methylpiperidin-4-yl)~1H-~indole, 6.0 mL ethanol and 6 mL 2N
sodium hydroxide were heated at reflux for 2 hours.

30 Ethanol was distilled from the resulting solution and the
remaining agueous solution was neutralized with 2.4 mL 5N
hydrochloric acid. The resulting o0il suspended in water is
treated with a small amount of dichloromethane and cooled.
The resulting solid is filtered, washed with water and

35 acetone, and then recrystallized from 15 mL water to
provide 0.308 gm (40%) of the title compound as colorless
crystals.




Using 0.325 gm (1.11 mwvbl) 5-brono-3-(1- 30

met hyl pi peridin-4-yl)-1Hindole and 0.55 gm (2.22 mibl) —dibenzyl

di sul fide gave 0.065 gm (17.0% of the title conpound as a col orl ess
solid. m p. =138-141[err] C M5(me): 336(Merr]) 35

Cal cul ated for, [err]N[err]S: Theory: C, 74.96; H 7.]9

8.33. Found: O "H 7.32; N, 7.95. W0 6/ HESssto
PCT/ US96/ 03500 -72-

EXAMPLE 4 5- (pyridin-2-yl)thio-3-(1-4gt hyl pi peridin-4-yl)-1Hindol e
Using 0.3 gm (1.0 mwbl) 5-brono-3-(1-nethyl pi peridin-

4-yl)-1Hindole and 0.44 gm (1.99 mvbl) di(pyridin-2-yl) 5 di sul fide
gave 0.12 gm (3mP)>280cche titl e conpound as an of f-white solid.

m p.=83[err] C ( 3(Merr]) Cal cul ated for
C[err]H[err]N[errig?,é¥5e3?§§‘ ?70 55; H, 6.54; N, 10 12.99. Found:

C, 70.25; H, 6.6eAL Wla}‘zds or ¢15H18Nzoz Theoty:  C, 69.74: H. 748Ra\PiE 5

5- (4- chl or ophenyid 144 .0- Fohhdretdy| 68 B5;i &, n7463] )n,1hoi.ndol e

Using 0.4 gm (1.36 nmwl) 5-brono-3-(1-nethyl piperidin- 15

4-yl)-1Hindole and 0.78 gm (2.73 mwl) di(4-ch|oropheny|) di sul fide
gave 0.39 gm (79.6% of the title conmPREFARABIGN X col orl ess solid.

m p. 1ﬁ8 150[Ne”] CS Preparah@éﬂ”f@ﬁ a ﬂ%@@éﬁ&)b&&d 1so@§hﬁ§£é‘t1%¥1fr955
%ﬁ;;] [Cerg]7 El?”] d g sﬁzrye§4¥usperisa.on 09 55‘ gm P& mu’ol) '
EXAMPLE 6 aminometrglaea@mls&qmem MeEp pbk 2% MMOLYtin) 1tk i8OS 25

To a sol ugpon of ¢ Q1 fehdlwaOadded™dd mhaByls! fidi M M phosgeffe AidTL

tetrahydrofuran at1££EHrﬂ %f%ggeségkrlng t%P geaétzon mixture for 10

minutes, 67 mL (482 mMol) triethylamine was added and the
reaction mixture was stirred for 18 hours at room
temperature. The mixture was filtered and the recovered
15 solid washed with 10 times with dichloromethane. A light
pink resin mixed with a white solid was obtained. This
solid mixture was resuspended in 700 mL dichloromethane,
stirred for 10 minutes and then filtered and washed well
with dichloromethane. The resulting solid was again
20 suspended, stirred and washed with dichloromethane to
provide the desired resin.
IR(KBr): 2252 cm~l (characteristic peak for -N=C=0)

EXAMPLE 1
25 5-phenylthio-3-(1-methylpiperidin-4-yl)-1H~indole
To a suspension of 0.21 gm (1.05 mMol) potassium
hydride in 5.0 mL tetrahydrofuran at 0°C was added a
solution of 0.3 gm (1.0 mMol) S-bromo-3-(l-methylpiperidin-
4-yl)-1H-indole in 5.0 mL tetrahydrofuran and the solution
30 stirred for about 30 minutes. The resulting mixture was
cooled to about -789C and to it were added 1.47 mL (2.3
mMol) t-butyllithium, which had been precocled to -78°C,
via cannula. After about 15 minutes, 0.43 gm (2 mMol)
diphenyl disulfide were added and the reaction mixture was
35 allowed to warm gradually to ambient. The reaction mixture
was then treated with 5N sodium hydroxide and extracted



mvbl ) N-net hyl - N- met hoxy- 5- car boxam do- 3- ( 1-

met hyl pi peridin-4-yl)-1Hindole (Preparation 11) in 2.0 nL
tetranydrofuran. After 1 hour the reaction m xture was 30 guenched with
2N sodi um hydroxi de and the m xture extracted wel | with diethyl
ether. The ether extracts were then washed with satur %@ﬂ us
sodi um chl or i(WRM2MPed over sodi um sul fate and concen? g%ﬁ%ﬁﬁ
reduced pressure. The residue was purified by radial chromatography
(2 mm 35 silica), eluting with 10:1 dighl oronethane: nethanol, to

give 0.096 gm (91% of the title conmpound as a |light yellow sol i d.
WD 96/ 29075 PCT/ US96/ 03500

-73- Mikh—d0étky1 |éther. ThiGéthey exthk¥échsewel¢ combined,R 1644

| O,
O Gt 1y 7. 1ol ALRH sh ey WhhEbhy NEliu Bt el A bys
The conpounds sodiumnsriiate ang conceaprRERr dnsiasy FRguced presswreret hod
described in dewaiilficat Ry €lash chromatography, elut:.ng w:l.th

EANPLE 7, 10, 57358b¥h- stk ToaikbB\REELEAIT Aot Lrd  EHEb R by

0.30 gm (1.0 niwecyyRtadlizatiemdrionhegane:diethyl ether gave 0.28 gm
car boxani do- 3- ((bsn\:%blywlméltsiﬂécbhbo&ﬁhlmq @hite sol{& eparation I1)

Usi ng

and 3.56 nL (4 98 1) % yl I'ithium gave 15
5-acetyl - 3- (1- y pﬁ fn-4-yl)-1Hindol e which was converted to
its hydrochlorm@dndsbt Eﬁleﬁ*bn1(60@a of the title conpound were

rcglcovler?bd f Calcm]atHe§5£@f {d 22N28S: 'VFﬁé% o %?rﬁbm.ﬂw]ﬁc 2%1898.2N.H

cul ate or rr er err r ry ' ,

7.46: N, 9.01. 3%% é"% g 7]|4 2? %éé} 8.77.

EXAMPLE 8 The compounds of Examples 2-5 were prepared employing
the method described in detail in Example 1.

15 | EXAMPLE 2
5~ (4~methoxyphenyl)thio~3-(1-methylpiperidin-4-yl)-1H-
indole
Using 0.3 gm (1.0 mMol) 5-bromo-3-{l-methylpiperidin-~
4-yl)-1H-indole and 0.55 gm (1.99 mMol) @i (4-methoxyphenyl)
20 disulfide gave 0.28 gm (64.0%) of the title compound as a
colorless solid.
m.p.=160-162°C
MS{m/e): 352(M*)
Calculated for C231H24N20S: Theory: C, 71.55; H, 6.86; N,
25 7.95. Found: C, 71.67: H, 6.89; N, 8.24.

EXAMPLE 3
S5-benzylthio-3-(1l-methylpiperidin-~4-yl)-1H-indole
Using 0.325 gm (1.11 mMol) 5-bromo-3-(1-

30 methylpiperidin-4-yl)-~1H-indole and 0.55 gm (2.22 mMol)
dibenzyl disulfide gave 0.065 gm (17.0%) of the title
compound as a colorless soligd.
m.p.=138-1416¢C
MS{m/e): 336(M*t)

35 Calculated for C21H24st: Theory: C, 74.96; H, 7.19; N,
8.33. PFound: C, 75.55; H, 7.32; N, 7.95.



5- pent anoyl - 3- (1- et hyl pi peri di n-4-yl)-1Hindol e 25

hydr ochl ori de Usi ng 0.20 gm (0.66_mbl ) N-nethyl- N net hoxy-5-
car boxam do- 3- (1- et hyl pi peri di n-4-yl)-1Hi ndol e (Preparation I1)
and 1.66 nmL (2.67 mvbl) n-butyllithium gave

5- pent anoyl net hyl pi peri di n-4-yl)-1Hindol e which 30 erted
toits hydrocﬁéﬁvpﬂg Ssalt. 0.124 gm (63% of" t he tltrg¥@§%%§§*d
were recovered as a tan solid which was crystallized from

et hanol : di et hyl ether. m p. =242-245[ e4r] C M5(m e):
299(Merr]) 35 Calculated for Cerr]JHerr]Nerr]OHO: Theory: C,
68.15; H, 8.13; N, 8.37. Found: C, 67.89; H, 8.05; N, 8.64.

WD 96/ 29075 EXAMPLE 4 PCT/ US96/ 03500

- 74- 1d1n- -yl)thio- (1-m5¥ﬁpE ridin-4-yl)-1H-i dole
5- phenyl acet yl - 3- (f et o bgb Y U;1 30

4
gm (1.0 nm\bl ) N—n”eth :.r@/rf,&.‘sﬁe“ |n @Xo]? —bromo-3 (1-methylp:.per1diqn—
car boxam do- 3- (a-yrbtm-plrmlledandqu -giH-(1ndd| mMol) di(pyPidpar2d¢yin | 1)

and 2.5 Mg (5. Odi%{?iélélﬁfb?a\de”ﬁgﬁs#ﬂm7 08) %hkﬂé'é&f‘tl%a\é%mBoéé? pr o

t he t|tIe conpoun te so err|

MB(m e): 333(MPEEryhite solid.r 1662 cnferr] Cal cul ated for
Clerr]Herr] N emcpE83eory: C, 79.48; H, 7.28; N, 8.43. Found: C,
79.68; H, 7. 47 ? gﬂ. 323% EXAMPLE 10

5- (4- nethoxybenzoxgu I peridin-4 yI) 1H—|ndole

sol ution of 0.352 52“-%’2 %&9& 2383 $rox FheoTry W-ovcoBnzEnedi N3 0 n1_

t et r ahydnaef uranlat9978[r&>"\frid<:_ were7acdz®d B, 6.60; 1N_831mo(.2. 93 mbl)
n-butyllithiumand the reaction mxture 20 stirred for 30 m nutes at

-78[err]C. To this solution were t hen added 0.17 gm (0. 56 mwbl)
N- met hyl - N- net hoxy- 5- car boxan dXRMPLE. fet hyl pi peri di n-4-yl)

-1Hindol e 5-{4-chlorophenyl)thio-3- (1-methylpiperidin-4-yl)-1H-indole
Using 0.4 gm (1.36 mMol) S-bromo-~3-(l-methylpiperidin-
15 4-yl)-1H-indole and 0.78 gm (2.73 mMol) di(4-chlorophenyl)
disulfide gave 0.39 gm {79.6%) of the title compound as a
colorless solid.
m.p.=148-150°C
MS(m/e): 356(M*)
20 Calculated for C2pH21N28Cl: Theory: C, 67.30; H, 5.93; N,
'7.85. Found: C, 67.47; H, 6.10; N, 7.84.

EXAMPLE 6
5-benzoyl-3-{l-methylpiperidin-4-yl)-1H-indole

25 Tc a solution of 0.41 mL (0.73 mMol) phenyllithium in
4.0 mL tetrahydrofuran at 0°C were added 0.10 gm {(0.33
mMol) N-methyl-N-methoxy-5-carboxamido-3-(1-
methylpiperidin-4-yl)-1H-indole (Preparation II) in 2.0 mL
tetrahydrofuran. After 1 hour the reaction mixture was

30 quenched with 2N sodium hydroxide and the mixture extracted
well with diethyl ether. The ether extracts were then
washed with saturated aqueous'sodium chloride, dried over
sodium sulfate and concentrated under reduced pressure.
The residue was purified by radial chromatography (2 mm

35 silica), eluting with 10:1 dichloromethane:methanol, to
give 0.096 gm (91%) of the title compound as a light yellow
solid.



(Preparation I1) in 2.0 nL tetrahydrofuran. The reaction m xture was

allowed to warmgradual |y to anbient and was 25 ___ then quenched with 2N
sodi umhydroxi de. ~ The resulting m xture was extracted well with

di ethyl ether. The ether extracts were then washed with saturated
aqueous sodi um chloride, dried over sodiumsulfate and concentrated
under r e Sessure. The residue was purified by radi qﬁgmﬁgm
chromat ography (2 mmsilica), eluting with 10:1

di chl or onet hane: net hanol, to give 0.135 gn1( %Q of the title
conpound as a |ight ye||OM/SO|Id 349(Merr])

Calculated for err]Herr]Nerr]Jerr]: Theory C 75.84; H 6.94; N, 35
8.04. Found: C p75.8fp1dd 7.11; N, 8.06. The conpounds of
Exanpl es 11-19 mere [ epar enpl oyi ng the nethod described in
detai | in Exanp M /et Ho e VO 96/ 29075

PCT/US96/03500 IR: 1644 cm-1 - 75-

EXAVPLE 11 Calculated for C21H22N20+H20: Theory: C, 74.48; H, 7.19;

5- (4- quorobenzoyI) éﬁn |per|d|n -yl) - 1H—|ndole Usi ng
0.20 gm (0. 86 mvbl) & hﬁ°%dnetﬁox?/ 585; g1, 7.00; N, 8.67.

car boxam do- 3- ( 1- met hytive peonpbiundé- pif) Ekaiap 1ebo|7e-9 were ptép&xndzﬂﬂp&ayihg

d 0.36 ni (4.98 |dLor 0 b .158 gm (719
of the title compiiadiasibd di¥ciiked, in gecUIRPRRARPEe 8T O 150 AT 1 O1TH

MS(me): 336(Merr]) EXANPLE 12
5- (4- net hyl benzoyl ) - 3- (1- net hyl pi peri di n-gxaMprelL B | ndol e Usi ng
carboxam 03°5. (1 TernS P ot FFREI P Rafidiing o) sn-intste pyssechiorige
and 0.41 nmL (3.32 mWbl) 4-nmethyl - mongipsivgsenzene gave 0.180 gm (79%
of the title conpound @sifg 0.30 gnVQhLOV\mﬁ@ii N-methyl-NRneei&dt-g- | C 20
Ms(nt e) : 332(N[eEQ}goxamido-3-(1—methylpiperidin-4-y1)-1H-indole
(Preparation II) and 3.56 mL (4.98 mMol) methyllithium gave
15 5-acetyl-3-(l-methylpiperidin-4-yl}-1H-indole which was
converted to its hydrochloride salt. 0.153 gm (60%) of the
title compound were recovered.
m.p.=65°C
MS(m/e}): 256(M*%)
20 Calculated for C3gH20N20+HCleH20: Theory: C, 61.82; H,

7.46; N, 9.01. Found: C, 62.13; H, 7.86; N, 9.24.

EXAMPLE 8
S5-pentanoyl-3-(l-methylpiperidin-4-vl)-1H-indole
25 hydrochloride
Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5-
carboxamido-3-(l-methylpiperidin-4-yl)-1H-indole
(Preparation II) and 1.66 mL (2.67 mMol) n-butyllithium
gave 5-pentanoyl-3-(l-methylpiperidin-4-yl)-1H-indole which
30 was converted to its hydrochloride salt. 0.124 gm (63%) of
the title compound were recovered as a tan solid which was
crystallized from ethancl:diethyl ether.
m.p.=242-245°C
MS{m/e): 299(M*+)
35 Calculated for C319H26N20+HCl: Theory: C, 68.15; H, 8.13;
N, 8.37. Found: C, 67.89; H, 8.05; N, 8.64.



Calculated for (Jerr]l]Herr]Nerr]O Theory: C, 79.48; H 7.28; N,
8.43. Found: C, 79.60; H,. 7.40; N, 8.54.

EXAMPLE 13 25 5-(4- trlfluoronethylbenzoyl) 3- (1 nethylplperldln 4-yl)
-1H i ndol e Using 0.15 gm
(0.50 mwvbl) N- | - \- met hoxy- 5-

car boxam do- 3%%&{% pi peridin-4-yl) -1Hindole (Prepar "fslggnr)lssﬂ)
and 0.35 nmL (2.49 mvbl) 4-trifluoronethyl- 30 1- bronobenzene gave 0. 122
gm (64% of the title conmpound as a yel4 ow solid.

m p. =160- 162[err] C M5(me): 386(Merr]) Cal cul ated for
Cerr]Herr]Nerr]OF[err]: Theory: C, 68.38; H 5.48; N, 35 7. 25.
Found: C, 68.54; H, 5.72; N, 7.47. WD 96/ 29075 '

PCT/ US96/ 03500 - 76-

EXAMPLE 14 5-(4-trifl uorongt hox enz jig _

(1- net hyl pi peri di n- 45yp enylacetyl- ethyl er:.d:.n- -y1)-1fzindgle

Using 0.17 gm (0. 56 nisslihgN\d 30 fgnd -(I3- 0efaoX y -15-methy 1 -N-methoxy~5-

b dar 3- (1 d t |
A e *1”'"‘&‘%?%%%%{%-;%11 B AL e
0.157 gm (699 of({Frgparation }3); apdcdrpofind( Bl AMAldhPepay IRAGNESLNE.

m p. =172-175[ err chlbRide gidd o .o gm4®86M edf Johe title Eompound a¢ bAr

Egﬁaa]H[?rgéN%gr%h§L§£%£5[§§iqp:iTheory C, 65.66; H, 5.26; N, 6.96.

EXAMPLE 15 15 m.p.=69°C
5-(4- d|nethwlan1m@hgn@@yl)3§3ﬁ@qnethylplperldln 4-yl)-1H

i ndol e ? 0. Zq_gn1(0 66 mvbl ) N nethyl - N- et hoxy- 5-
car boxam do- 3- (1%§éth§ g g i din-4 Iﬂq) 1H i ndol e SPreparatlon II)
and 0.80 gm (3. 9Fadwyilpted ifore19aaHa4Na0: 1-Theory: C. 79. H, 7.28; N,

8.43. Pound: C, 79. 68. H, 7.47; N, 8.61.

15 EXAMPLE 10
5~ {4-methoxybenzoyl)-3- (l-methylpiperidin-4-yl)-1H~-indole
To a solution of 0.35 mL (2.82 mMol) 4-methoxy-~1-
bromobenzene in 3.0 mL tetrahydrofuran at -78°C were added
1.83 mlL, (2.93 mMol) n~butyllithium and the reaction mixture
20 stirred for 30 minutes at -780C. To this solution were
then added 0.17 gm (0.56 mMol) N-methyl-N-methoxy-5-
carboxamido-3- (1-methylpiperidin-4-yl)-1H-indole
(Preparation II) in 2.0 mL tetrahydrofuran. The reaction
mixture was allowed to warm gradually to ambient and was
25 then quenched with 2N sodium hydroxide. The resulting
“mixture was extracted well with diethyl ether. The ether
extracts were then washed with saturated aqueous sodium
chloride, dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified by radial
30 chromatography (2 mm silica), eluting with 10:1
dichloromethane:methanol, to give 0.135 gm (72%) of the
title compound as a light yellow solid.
MS{m/e): 349 (M*)
Calculated for C22H24N202: Theory: C, 75.84; H, 6.94; N,
35 8.04. PFPound: ¢, 75.85; H, 7.11; N, 8.06.
The compounds of Examples 11-19 were prepared
employing the method described in detail in Example 10.



20 br onobenzene gave 0. 159 gm (66% of the title conpound as a

| i ght yell ow solid. m p. =103-104[err] C MS(nmfe): 361(Merr])
Cal cutated—For—CerrfHerrINerrJO 0.5 H20: Theory: C, 74.56; H, 25

7.62; N, 11.34. Found: C, 74.46; H 7.53; N, 11.04.

EXAMPLE 16 5-(2-naphthoy|)-3-(1-nethy|piperidin-4;é¥ -1H-i ndol e
Usi ng 0.20 gWQ®/28¥3nibl ) N-net hyl - N- net hoxy-5- 30 596/03500
car boxam do- 3- (1- et hyl pi peri di n-4-yl)-1Hi ndol e (Preparation I1)

and 0.60 gm (3.32 nwl) 2-brononapht hal ene gave 0.178 gm (73% of

the title conpound as a light yellow ’75“solid. mp.=92[err] C
35 M5(me): 368(Merr]) WD 96/ 29075
PCT/ US96/ 03500 -77-

EXAMPLE 17

5-(2-pyridinecarbonyl)-3-(1-nethy|pipé??ﬁ?m@ﬁ;}l)-lkkindole

Usi ng 0.20 gm ( 05664 nfhiorolienzsony} -3 tieiretthylpiperidin-4-yl) ~-1H-indole

car boxam do- 3- (1-ne [ b Ho - (b ) 5 ' “N- ,g-peg_ation 1)
and 0 32 i (3.32 mopt Bz@ﬁ?%ﬁ%'gy‘?br isngﬁ&$,m%%’\¥§ ) Eﬁéﬂ‘m (42% of the
title compound SAEPIxpmiRe-36(}-HFthylpipeciginrd-y1}-1H-4n .ﬂQO[err]C

M5(m e): 319( M(erepardfion II) and 0.36 mL (4.98 mMol} 4-f£lio¥oAl-E 18

ool b < RbABHERLeds SpIE UG BR LTI B2 o Firtsromand o

car boxani do- 3- @R REENYRAEPITHiGh- 4- yI ) - 1H-i ndol e (Preparation I1)
and 0.30 nmL (3m3p.=BBPE aniline gave 0.118 gm (53% of the title
compoun s a Light, tan | m p.=97[err] C M5(m e):
S e?er) MRl e) 3 595 bk

EXAMPLE 12

5-(4-methylbenzoyl)-3-(l-methylpiperidin-4-yl)~1H-indole
Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5-
15 carboxamido-3-(l-methylpiperidin-4-yl)-1H-indole
- {Preparation II) and 0.41 mL  (3.32 mMol) 4-methyl-1-
bromobenzene gave 0.180 gm (79%) of the title compound as a
yellow solid. '
m.p.=92°C
20 MS(m/e): 332(MH)
Calculated for C22H24N20: Theory: C, 79.48; H, 7.28; N,
8.43. Found: C, 79.60; H, 7.40; N, 8.54,

EXAMPLE 13
25 5~({4-trifluoromethylbenzoyl) -3~ (l-methylpiperidin-4~yl)-1H-
indole
Using 0.15 gm (0.50 mMol) N-methyl-N-methoxy-5-

carboxamido-3- (1-methylpiperidin-4-yl)-1H-indole

{Preparation IX) and 0.35 mL (2.49 mMol) 4-trifluocromethyl-
30 l-bromobenzene gave 0.122 gm (64%) of the title compound as

a yellow solid.

m.p.=160-162°C

MS{m/e): 386(M*) _

Calculated for C22H21N20F3: Theory: C, 68.38; H, 5.48; N,
35 7.25. Found: C, 68.54; H, 5.72; N, 7.47.



20 Calculated for CJerr]Herr]Nerr]O 0.25 Herr]O Theory: C, 74.64;

H, 7.01; N, 12.43. Found: C, 74.29; H, 7.06; N, 12.51.

EXAMPLE 19 B-({NFbenzyl car boxam do) - 3- (1- net hyl pi peridin-4-yl)-1H
25 i ndol e Using 1.2 gm (4.0

mvbl ) "N- net hyl - N- met hoxy- 5-

car boxani do- 3WQ9690y| pi peri di n-4-yl )-1H i ndol e ( Pr e REERF6MISHY )

and 2.2 nL (20.0 mwol) benzyl am ne gave 0 788 gm (57% of the title

conpound as a white solid. 30 m p. 87[er M5(m e):

347(Merr]) Cal culated for Cerr]H er|5]°N[ err]O Theory: C, 76.05; H,
7.25; N, 12.09. Found: C 76.06; H, 7.51; N, 12.35. WO
96/ 29075 examMpLE 14 PCT/ US96/ 03500

- 78- ,

5- (4- chl or obenzoy! )(431:{&5}?'5?"?&"}3&}’}9%‘”’8?5%-&/TLaE'-(%l“‘FﬁB%}%lpendm'by“To a
suspension of 0.21 gm (1.05 mvbl) pot astiuindole hydride in 5.0 nL
tetrahydrofuran at 0O a - iLQD ,gqﬁ m(1.0
mvbl ) 5- brono-3-(1- nehtgﬁxg erle‘%@ckq}e@'k6 mMél) 2(}% ll ﬁd‘g gh .0 nL

t et r ahydr of ur an S2%POrRBLIART 31t { loypethy lpipey jdinsd 3y - 1BotR %JCF M nutes. The
resul ting m xtur(®reparation IXoGn&dOtd%ahbut3 -328mdol) Ghand to |t vvere added

1.47 ni (2.3 tr;flﬂypbﬁxeﬁ?w%' Prbﬂbﬂgiéu&‘ﬂélgi}n}éa‘é 2657 (A%, 82 the

-78[err]C, 10 . Via cannu m_nut es

gm (5.0 ritLE RomRPYRA a8 Pedighy-vellewsdéfzani de

(Prepar atl on VI lm. p| &13291‘h$°¢ et rahydr of uran were added. The reaction
m xture al I f@i‘ﬁ“ N vvar m to anbi ent and was then
guenched vvlth 2 od| um hydr oxi de. The m xture extracted well wth

di et hyl et her arﬁ?lFHéaEFﬁeﬁ"r C22H21é7)292§3:fs ReEN:heh  wah®RF it B -24¢ ur at ed
aqueous sodium N, 6.96Chl pouste; o, @8.08erus03li45p 8l fage. and concentrated -

under reduced pressure. The residue was purified by radi al

chromat ography (2 mmsilica), eluting with 95:5 ethyl 20

acetate: methanol, to give the title comh“aéf’a | i ght yel | ow

sol i d. 15 5-{4-dimethylaminobenzoyl)-3-(l-methylpiperidin-4-yl)-1H-
indole

Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5-
carboxamido-3- (l-methylpiperidin~4-yl)~-1H-indole
{Preparation II) and 0.80 gm {3.98 mMol) 4-dimethylamino-1-

20 bromobenzene gave 0.159 gm (66%) of the title compound as a
light yellow solid.
m.p.=103-104°C
MS(m/e): 361(M*)
Calculated for C23H27N30+0.5 H20: Theory: C, 74.56; H,
25 7.62; N, 11.34. Pound: C, 74.46; H, 7.53; N, 11.04.

EXAMPLE 16
5~ (2-naphthoyl) -3-(1l-methylpiperidin-4-yl)-1H-indole
Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5-

30 carboxamido-3- (l1-methylpiperidin-4-yl)-1H-indole
(Preparation II) and 0.60 gm (3.32 mMol) 2-bromonaphthalene
gave 0.178 gm (73%) of the title compound as a light yellow
solid.
m.p.=92°C

35 MS(m/e): 368(M%)



m p. =133[err] C MS(me): 352 (Merr]) Cal cul ated for

C[err]H[err]N[err]OO 0.5H err] O Theory: C, 69.70; H 25 6.13;. N

. H—Foumdr C, 70027 H, ©6.20; N, 7.93.
EXANPLE 21 5- met hanesul f onyl am no- 3- (1-net hyl -1, 2, 3, 6-
tetrahydropyridin-4-yl)-1Hindole 30 To a solution of 1.2 gm (21.4
mvbl ) pot asWiowG29075 hydroxi de in 12 nmL nethanol was addéﬂnfﬁﬁaﬁﬁﬁk4.76
mvbl ) 5- met hanesul f onyl am no- 1H-i ndol e fol l owed by 0.76 nL (6.2
mvbl ) 1-met hyl - 4- pi peri done. The honngenegzg sol ution was heated to
reflux for 18 hours under nitrogen. The reaction 35 m xture was then
cool ed and concentrated under reduced pressure. The residue was

di ssolved in water and the pH of examMbie ol ution adjusted from 14 to

8-9 by the ad
PCT/ U)é96/ 0350 Eé-pyr:.d:.necarbonyl) BVH-met%ygplperldln—%gl) -1H- J.ndol%lcI d.

The precipitate thasingr0wd® gms (0L 66 ondoll) Nagietlyl-N-methoxyirSmat er and
dried under Vé&f%ﬁ&éﬁidﬂlﬁe(i-ﬁ Hﬂﬁiﬁgbéifhlﬁt 1} 11-11ﬂ'ﬁ:ictll.'c-ztI e conpound as a
tan solid =210- 214L$ fi: qﬁ? err%%

Call cul abed 1 of PESRATAUACE: AE[ 8nf) &1 2 ks, (ridoPoL L 2 hrcabIvRIddhe ;.
13.76. Found: g&ye 59.0GRP, g (6220; of\ tH3 citle compound as a Thghtowpdlows of
Exanpl es 22- 2, e prepared 10 enpl oyi ng the procedure described in

detail in Exanple Jtr EXAMPLE 22

N et hyl - 5- mePHBAEEATS onyl ani no- 3- (1- net hyl - 1, 2, 3, 6-

t et rahydr opyrMsim/€} y| )31BHM*ndol e 15 Beglnnlng with 1.23 gm (5.5
mvbl ) nmet hyl - 5- nethanesulfonylanino 1Hindole and 0.88 nL (7.1
mvbl ) 1- met hyl - 4- pi peri done, §80@© of the title conpound
were recovered as a tan, crystalllneEﬁéﬂa E.

5- (N-phenylcarboxamido) -3~ (1-methylpiperidin-4-y1)-1H-

indole
Using 0.20 gm (0.66 mMol) N-methyl-N-methoxy-5-
15 carboxamido-3- {1-methylpiperidin-4-yl)-1H-indole

(Preparation II) and 0.30 mL (3.32:mMol) aniline gave 0.118
gm (53%) of the title compound as a light tan solid.
m.p.=97°C :
MS(m/e): 333 (M*)

20 Calculated for C21H23N30¢0.25 H20: Theory: C, 74.64; H,
7.01; N, 12.43. Found: C, 74.29; H, 7.06; N, 12.51.

EXAMPLE 19
5- (N-benzylcarboxamido}-3- (1-methylpiperidin-4-yl)-1H-
25 indole
Using 1.2 gm (4.0 mMol) N-methyl-N-methoxy-5-

carboxamido-3- (l1-methylpiperidin-4-yl)-1H-indole

(Preparation II) and 2.2 mL (20.0 mMol) benzylamine gave

0.788 gm (57%) of the title compound as a white solid.
30 m.p.=87°C

MS{m/e): 347(M%)

Calculated for C22H25N30: Theory: C, 76.05; H, 7.25: N,

12.09. Found: C, 76.06; H, 7.51; N, 12.35.



m p. =198-202[err] C 20 MS(me): 319(Merr]) Cal cul ated for

Clerr]Herr]Nerr](Jerr]S Theory: C 60.16; H 6.63; N, 13. 16.
Found: C, 60.30; H 6.76; N, 12.97.

EXAMPLE 23 25 2- met hyl - 5- met hanesul f onyl am no- 3-(1-net hyl -1, 2, 3, 6-
tetrahydropyrldln 9|Hrl) 1H-i ndol e Beginning with %@ﬁ?9§.1
mvbl ) 2- nethyl nmet hanesul f onyl am no- 1H i ndol e and O .9
mvbl ) 1- nethyl 4- pi peridone, 0.65 gm (33.3% of the title conpound
30 were recovered as a yellow solid. -78- M p.=176-184[err]C

M5(m e): 320( M+l) Calculated for CJerr]JHerr]Nerr]Jerr]S: Theory:
C, 60.16; H, 6.63; N, 13.16. Found: C, 60.39; H, 6.48; N, 13.10. 35
WD 96/ 29075 EXAMPLE 20 PCT/ US96/ 03500

- 80- - (4~ h oD 1)—3-(15?&@%5‘1513&1»;51:; -4-yl)-1H-indole

5- ethanesulfonylan1no ﬁOY

t et r ahydr opyri di n- 4-9\0)31@?9%%/’@“ ot 3.31 om S MIRY WRtRSSUE gm (6. 5
mvbl ) 5- 5 hyidrddesihf Sny Iniriteerabydndbhramat 0°03wete (dideardl ) 1-

et hyl - 4- pd peri %ﬂ%tlé)nnggﬁn:{ %?n 0, OORMBD? 4l ﬁ:léagnz? ggg?"mgxitglplper\ﬁﬁgﬁ—

recovered as pal e orange cr
MB(m e): 319(M &wiy -1 mdol@lﬂéhl%@eebf 6¢tqf§rdr=]qﬁpéfeﬁ] Apd reheoseiurgon

Igeg;y C, 60. ¥tirlded6£68; abbut 30 minhBedb. Tiwintsulring. ribxcdte @aB9; N,

5- (N, N- di et hyl &0 nc?flsquon t‘?31m7r18c'3"c3a F%%Wéf%%gdgd ‘?L':S‘r7 mL (2.3
tetrahydropyrl(ﬁm¥ﬂ4JyF)b§F¥ hitdriam, 1ch had Imey presgoied Ho ~TB%m (4. 89
mbl) 5- (NN via caﬁhﬁE&hWﬁﬂé?cO)aiiéhEOmS"xﬁmd&slHal BEvhEiabO0178 Gh (6.4

(5.0 mMol) N-methyl-N-methoxy-4-chlorobenzamide
{Preparation VII) in 3.0 mL tetrahydrofuran were added.
The reaction mixture was allowed to gradually warm to
ambient and was then quenched with 2N sodium hydroxide.

15 The mixture extracted well with diethyl ether and the ether
extracts were then washed with: saturated agueous sodium
chloride, dried over sodium sulfate and concentrated under
reduced pressure. The residue was purified by radial
chromatography (2 mm silica), eluting with 95:5 ethyl

20 acetate:methanol, te give the title compound as a light
vellow solid.
m.p.=133°C
MS(m/e): 352(M*)

Calculated for C23H21N20Cle¢0.5H20: Theory: C, 69.70; H,

25 6.13; N, 7.74. Found: C, 70.02:; H, 6.20:; N, 7.93.

EXAMPLE 21
5-methanesulfonylamino-3-({l-methyl-1,2,3,6-
tetfahydropyridin—4-y1)—1H-indole

30 To a solution of 1.2 gm (21.4 mMol) potassium
hydroxide in 12 mL methanol was added 1.0 gm (4.76 mMol) 5-
methanesulfonylamino-l1H-indole followed by 0.76 mL (6.2
mMol) l-methyl-4-piperidone. The homogeneous solution was
heated to reflux for 18 hours under nitrogen. The reaction

35 mixture was then cooled and concentrated under reduced
pressure. The residue was dissolved in water and the pH of
the solution adjusted from 14 to 8-9 by the addition of



mvbl )" 1- met hyl

16. 60.

25

-4-piperidone, 1.19 gm (72.6% of the title conmpound
were recovered as a pale yell ow powder. 20

MS(mrey—33a(M err ] )
Theory: C, 57.46; H, 6.63; N,

Calfcul ated for CJerr]Herr]Nerr]Qerr]S:
16.75. Found: C, 57.69; H 6.71;
EXAMPLE 26

5- met hanesul WO96/R2992% no- 3- (1-et hyl -1, 2, 3, 6- PCT/US96/03500

t et rahydropyridin-4-yl)-1Hindole

mvbl ) 5-

et hyl

Found:

-4-pi peridone, 1.34 gm (58.8% of thée
recovered as a |ight yellom/ crystalline powder.
(dec.)
Cerr]Herr]Nerr
C, 59.W%

met hanesul f onyl am no- IF#lnggle and 1.25 nL (9.3 mwl)
Ttle conpound wer e

16; H

jﬂ é@gé ﬂQate that @akﬁébaﬁéiiﬁiytered washed
%rgrr]?,gn I\Fi z.ypder vacuum to g:wg §'6/32§U7$89‘&§ y 106f

PCT/U896/03500the tltle compound as a tan solid. - 81-
EXAMPLE 27

tetrahydropyrlﬁln
55

mvbl )
pr opyl

C, 61.23; H 6.95; N,

5-

f 21f° @- met hanesul f onyl am no- 3- (1-propyl -1, 2,3, 6-
yl)
M3t iedies 3PPV ani no- 1H-indol e and 1.4 nL (9.3 mvbl ) 1-

- 4- pi pertalbmelat2dl fom ¢SSHL2EN3aFS:t hGheotye cOmbfL®®: H, 6.2NeM
recovered as
M5(m e):

334(

EXAMPLE 28
tetrahy

mvbl )

15

20

25

" 30

35

m p. =207-208[err] C _

N,

1-

H-|ndole Beginning with 1.50 gm (7.1

Beginning with 1.50 gm (7.1

30

m p. =218-219[err] C

: L7234~ d
%ﬁ)e}él'gwﬂw%glr Ccl:,lf a?%bp(%'.g]rbgcisé%ra]‘ |2_’% Ei'le\’{[ e]r rC] (q g?r] S:  Theory:

12. 60. Found: C, 61.51; H 7.23; N, 12.30.

The confpoliBBBase SkekindsaZ2n9 3wéde igaaparied - 1, 2, 3, 6- 15

EXAMPLE 22
N—methyl S5-methanesul fonylamino-3-(1l-methyl-1,2,3,6-
tetrahydropyridin-~4-yl)-1H-indole
Beginning with 1.23 gm (5.5 mMol) N-methyl-5-

methanesul fonylamino-1H-indole and 0.88 mL (7.1 mMol) 1~
methyl~4-piperidone, 1.4 gm (80%) of the title compound
were recovered as a tan, crystalline powder.
m.p.=198-202°C
MS{m/e): 319(M*)
Calculated for C1gH21N302S: Theory: C, 60.16; H, 6.63; N,
13.16. Pound: C, 60.30; H, 6.76; N, 12.97.

EXAMPLE 23
2-methyl-5-methanesul fonylamino-3-(l-methyl-1,2,3,6~
tetrahydropyridin-4-yl)-1H-indole
Beginning with 1.37 gm (6.1 mMol) 2-methyl-5-

methanesul fonylamino-1H-indole and 0.98 mL (7.9 mMol) 1-
methyl-4-piperidone, 0.65 gm (33.3%) of the title compound
were recovered as a yellow solid.
m.p.=176-184°C
MS(m/e): 320(M+1)
Calculated for C1gH21N302S: Theory: C, 60.16; H, 6.63; N,
13.16. Found: C, 60.39; H, 6.48; N, 13.10.

SQBOpyr i 9&&0‘{}%‘& _tyé" .bpgt%gure described ige&é&rﬁann%lg 2 (4.76



met hanesul f onyl am no- 1H-i ndol e and 0.873 gm (6.2 mwl) 1-

| sopropyl -4-piperidone, 1.02 gm (64.2% of the title conpoeund were
recovered as a tan powder. 20 m p. =211-213[err] C (dec.) M5(m e):
333(Merr]) Calculated for CJerr]J]Herr]Nerr]Jerr]S: Theory: C,
61.23; H 6.95 N 12.60. Found: C, 60.95; H 6.87; N 25
EXAMPLE 29 3’096129075 5- net hanesul f onyl am no- 3- (1- but yl Pf}@s%w

t et rahydropyridin-4-yl)-1Hi ndol e Beginning with 1.0 gm (4.76
mvbl ) 5- met hanesul fonyl am no- 1Hi ndgye and 0.96 gm (6.2 nmvbl) 1- 30
but yl - 4- pi peridone, 1.4 gm (84.8% of the title conpound wer e
recovered as a yell ow powder. m p. =202-204[err] C M5(nie):
347(Merr]) Calcul ated for ClerEXARuE [29[err]Jerr]S: Theory: C,

62 22, H 7.25 N 35 5 odifadihul by ininds-G3-hlepf 7,45 4L 12.28.

WO 96/ 29075 s ) 3500
-82- tetrahydropyridinpf v k- 1H-indole

5- met hanesul f onyl am Begihnihgnwitl| pi4ergndi(6- 8- yie2 L+ ndol e

oxal at e . Fon _E%ég ! - 45 _
met hanesuFfonyIg%lan%g%l?f?‘#g%%%l%, , -t@e%’r%%z%/’ rlc&pyritgi'%-mon 1
4-yl)-1H i ndol ¥R PEPRELRBRSI Ived3e 9BIAER- DE B1f Fhestdtle compoundadi um
on carbon. The wWéxé Wesorerelyds opeT@icidndle crystalsinbient for 18 hours with

an initial hydr N Lessupg of 60 p.s.i. The reaction m xture was
filtered and th'ggﬁO'ﬂdeﬁ:él ?r ate concentrated under reduced pressure. The
r esi dual MS{m/glzs PBdPilMied by flash chromatography, eluting with

90: 10 dL%bIanneiiwﬁﬁaﬁﬁﬂ|f680516ﬁﬁfN§GZSﬂS sEeMﬁyi()caommana; H, ?{Gaqr@ﬂSCt
were conbi ned a ncentrat ed_under, reduc ressure. The residue
was di ssol ved iﬂghﬁ)ha SUgid Fo ?fﬁ% W B0E96 Muddt 2Bral i o acid.  The

suspension was filtered to ' give 0.261 gm (25% of the title
conpound. EXAMPLE 25
5- (N, N-dimethylamino) sulfonylamino-3- (1-methyl-1,2,3, 6-
15 tetrahydropyridin-4-yl)-1H-~indole

Beginning with 1.17 gm {4.89 mMol) 5-(N,N-
dimethylamino)sulfonylamino-1H-indole and 0.78 mL (6.4
mMol) l-methyl-4-piperidone, 1.19 gm (72.6%) of the title
corpound were recovered as a pale yellow powder.

20 m.p.=207-208°C
MS(m/e): 334(M%)
Calculated for C1gH22N4028: Theory: C, 57.46; H, 6.63; N,
16.75. Found: C, 57.69; H, 6.71; N, 16.60.

25 EXAMPLE 26
5-methanesulfonylamino~3-{l-ethyl-1,2,3,6~
tetrahydropyridin-4-yl)-1H-indole
Beginning with 1.50 gm (7.1 mMol) 5-
methanesulfonylamino-1H~indole and 1.25 mL (9.3 mMol) 1~
30 ethyl-4~piperidone, 1.34 gm (58.8%) of the title compound
were recovered as a light yellow, crystalline powder.
m.p.=218-219°C (dec.)
MS({m/e): 320(M+1)
Calculated for C1gH21N302S: Theory: C, 60.16; H, 6.63; N,

35 13.16. Found: C, 59.89; H, 6.39; N, 13.24.



mp.= 119.1[err]C MS(me): 307(Merr]) 20

EXAMPLE 31 B

5- (Nethyt et hanesur TonyTam no- 3-( 1- net hyl pi peri di n- 4-

yl)-1H i ndol e Fol | owi ng the procedure described in detail in
Exanpl e 30, 0.807 gm (2.53 mwl) 5-(N-nethyl)nmethanesul f onyl am no-
25 3- MO 9R9BIS - 1. 2, 3, 6-t et rahydropyri di n-4-yl ) - 1H i ndBFHUSNS

(Exanmpl e 22) was hydrogenated to give 0.075 gm (9.3% of the title
conpound as a tan foam MS(m e): 2322(Mrl) Cal cul ated for
Cerr]Herr]Nerr]derr]S: Theory: C 59.79; H 7.21; N, 30 13. 07.
Found: C, 59.62; H 7.33; N, 12.82.

EXAVPLE 32 EXAMPLE 27

2- met hyl - 5- met hanesyl f o Iam er|d|n

1Hi ndol e 35 b-m q&t"r”é’&raﬁfnﬁ %5%'p 3’11'11ﬁ1'§/b{i - met hyl -

net hanesul f onyl am no- 3- (de&&y@mradydfﬁmlhdmmpl)! 1H— i ndol e
(Exanple 23) in J2a:ghiAEt AR 1 WY graqded fudily &y WO 96/ 29075

PCT/ US96/ 03500 5%
pal | ad? um oPethapsfulfanylpninesdii-dndais apd 1.4 b (ﬁyg 'B’ﬁ‘é”at]ed at . anbi ent
t enper at ur e pridplylak-papéridone, 2.1 kwdrl8§e2fk profs slvee tat 1€ 0cqupound After 18

hours t he r(é;éc‘l %cgvered géxgé;chw@s H,hgpred and the filtrate

concentrate ressure to give a yellowoil. The oil
was ARrR f524d ~By8 r'éﬂ‘?ai th'romat ography (2 mmsilica gel),
eluting w tsl@ye)::0. 33dikmbipr onet hane: net hanol : ammoni um hydr oxi de,

to giyg O. ZJC%?uqfatady?H:S% ﬁ%iﬁf‘g}'sch gﬁéoi-;lf'enc, 61. 2?prﬂc'@'§§i §d from

et hyl acetat e/ hexanes to 39 7 e titl'e conpound
as a white pAwf&- Found: g 6N.54; 12‘8[&‘??(3 -30ws(nfe): 321(Merr])
Calculated for CerrJ]Herr]Nerr]Jerr]S: Theory C, 59.79; H 7.21; N,
13.07. Found: C, 59.88; H, 7.24; Nzﬁqgt?a 28
5-methanesul fonylamino-3-(l-isopropyl-1,2,3,6-
15 tetrahydropyridin-4-yl)-1H-indole
Beginning with 1.0 gm (4.76 mMol) 5-
methanesulfonylamino-1H-indole and 0.873 gm (6.2 mMol) 1-
isopropyl-4-piperidone, 1.02 gm {(64.2%) of the title
compound were recovered as a tan powder.
20 m.p.=211-213°C (dec.)
MS(m/e): 333(M*)
Calculated for C317H23N302S: Theory: C, 61.23; H, 6.95; N,

'12.60. Found: C, 60.95; H, 6.87; N, 12.60.

25 EXAMPLE 29
5-methanesulfonylamino-3-(l1-butyl-1,2,3,6-
tetrahydropyridin-4-yl) -1H-indole
Beginning with 1.0 gm (4.76 mMol) S5-
methanesulfonylamino-1H-indole and 0.96 gm {6.2 mMol) 1-
30 butyl-4-piperidone, 1.4 gm (84.8%) of the title compound
were recovered as a yellow powder.
m.p.=202-204°C
Ms(m/e): 347 (M*)
Calculated for C31gH25N3028: Theoxry: C, 62.22; H, 7.25; N,
35 12.09. PFound: C, 62.10; H, 7.11; N, 12.28.



15 The conpounds of Exanples 33-38 were prepared by the

procedure described in detail in Exanple 32.

EXAMPLE 33

5- et hanesul f onyl am no- 3- ( 1- net hyl pi peridi n-4-yl)-1Hindol e 20

gm (2.2 mwbl)

1, 2, 3, 6-t et r 2NPIBWI?
hydrogenated to give 0.545 gm (77.4% of the title conpound as a

whi te powder.

Calculated for Clerr]Herr]Nerr]Jerr]S:

13. 07. Found:
EXAMPLE 34 -30

5- et hanesul f onyl am no- 3- ( 1- net hyl -
I din-4-yl)-1Hindol e (Exanple 24) were PCTUS96/03500

mp.=176-178[err]C 25_g5,_ MS(nfe): 322(Mrl)
f%eory: C, 59.79; H 7.21; N,
C, 60.07; H 7.22; N, 12.79.
EXAMPLE 30

5- (N, N-di met hy| emég)a%glsge@ﬁ@gﬂ&%{og}éi%wﬂ&%ﬁ@m:ﬁzyl) -1H- indole

yl)-1Hi ndol e

5- (N, N-di net hyl am no) sul f onyl am no- oxalgte 1- et hyl - 1, 2,
3, 6-tetrahydropyri di¥e 4 Wolutboh NOlod s gm (2.67 e &-25) were hydrogenat ed

to give 05333
powder .

WD 96/ 29075
-84 -

H 7.19; N,
EXAMPLE 35 5

i e T TS ol

if.e
n-
4-yl)-1H-indole in 125 mL methanocl were a oG

$&1 Xaditine &nf earkde! I Itdee mikbhes hdd Hfydrdgenleed Var C 57. 12;

ambielnGt' @%‘r Eguﬁgursc ’wiSt:Zi ?é%; igit:?élz%i.yd&ogg' QZéssure of

5- met hanesul f on§® v shd-.3- Cheetreatpigremiditnre- wag -fliltiexed| end the

0.96 gm (g. 0 mM\eiiesdeichnpeattdody \#lieiOrdahdedigPdssure. The residual
1,2,3,6-tetrahyd

hydr ogenat ed t

15

20

25

30

35

product were combined and concentrated under reduced
pressure. The residue was dissolved in methanol and to it
were added oxalic acid. The suspension was filtered to
give 0.261 gm (25%) of the title compound.

m.p.= 119.19C

MS(m/e): 307(M*)

EXAMPLE 31
5- (N-methyl)methanesulfonylamino-3~{(l1-methylpiperidin-4-
yvl)-1H-indole
Following the procedure described in detail in Example

30, 0.807 gm (2.53 mMol) 5-{N-methyl)methanesulfonylamino-
3-{1-methyl-1,2,3,6~tetrahydropyridin-4-yl)-1H-indole
{Example 22) was hydrogenated to give 0.075 gm (9.3%) of
the title compound as a tan foam.
MS(m/e): 322(M+1)
Calculated for C1gH23N302S: Theory: C, 59.79; H, 7.21; N,
13.07. Found: C, 59.62; H, 7.33; N, 12.82.

EXAMPLE 32
2-methyl-S-methanesulfonylamino-3- (1-methylpiperidin-4-yl) -
1H-indole
To a solution of 0.45 gm (1.41 mMol) 2-methyl-5-
methanesul fonylamino-3-(1,2, 3, 6-tetrahydropyridin~4-yl)-1H-
indole (Example 23) in 125 mL methanol were added 0.11 gm

Oo%f%%%@%#gﬁ&@é%‘s%k&%@?@%%@gﬁﬁgﬁggng with o5 an

~of f-white powde?Q:1® dichlorpmetlifhd Siftdhanpl. FractiviEmsbpwn3ed ddviterin] )



Cal culated for Clerr]Herr]Nerr](err]S: Theory: C, 59.79; H 7.21; N,
13.07. Found: C, 59.50; H 7.11; N, 12.81. 15
EXAMPEE—36—
5-met hanesul f onyl ami no- 3- (1- propyl pi peri di n-4-yl)-1Hindol e

1.0 gm (3.0 mwol) 5-nethanesul fonyl am no- 3-( 1- propyl -

1,2, 3, 6-t ewmosisr®?8pyri di n-4-yl)-1H i ndol e (Exanple 27) we rRET/USIEH3S00
hydrogenat ed to give 0.376 gm (37.2% of the title conpound 20 as an
of f-white powder. m p. =87- 90[err]g3 M5(me): 335(Merr])
Calculated for CJerr]Herr]Nerr](err] S “Theory: C, 60.87; H, 7.51; N,
12.53. Found: C, 61.12; H 7.32; N, 12.70. 25

EXAMPLE 37 P %/)? ladlum on carbon and the reactlon m:.xture
on

5- met hanesul am no- 3- (1-1 sQprop er| din
i ndol e hydrogengyed; affm %tn% gﬁ&é %?ohmltalrﬁlno 3-(1- 30
i sopropyl -1, ?ayarﬁgéntpnégsimqoprfl @0npdsyi ) - MtlemdéBehourS the CRRSHAPR 28)

wer e hydroge \ ﬁf&éd undegonpound as
a white po ﬂ&k@ﬁr&%gé ﬁl@e%L&Q%B er (e UdlcYare concen 335(Merr]) 35

Cal cul & ed fé’ledeFéiir?W%?"r‘%\l[th Pi¥ee r‘I%Jd‘U[ Sy H EPF ﬁgr"ﬁs Theory: C,
53.63; H, puriffed by Nradial7 chrbmandgramhy 52 88 SHlJ-@a Tel)N, 9.66.

Y\¢8)5?6/ 29075 e1uting with 100:5:0.5 dichloEroml\c/eFt):hangé mebhdhdHM0imbHENR

5- met hanesul fySyFPEiiac- 5o (W02 HBrPﬁli%MF-I]W’}” foam yhifch dras then

1.05 gm (3. O%rmd bitétsatfmnea;ﬂwyan;beﬁamfrﬂe:(ahdsutpl give 0.18 gm
1,2,3,8;tetr y re 5

hydr o at eda‘tr% r’?@e{’gdﬁ@%%lyé](ez?j&k’@gﬂ?eﬁ tr% é(g))rvrggﬁnd as a tan
f oam -128 2289 MS( i e): 349( Merr]) Cal cul at ed
for Jerr]H q;g(}ﬂ)dbe;r.r]glﬁgmi)s Theory: C, 61.86; H 7.79; N 10

12.02. Foun(ifalcg’laﬁédegér%1&&234‘1'30ys:11'r§g0ry: Cc, 59.79; H, 7.21; N,

13.07. Found: C, 59.88; H, 7.24; N, 13.33.
15 The compounds of Examples 33-38 were prepared by the
procedure described in detail in Example 32.

EXAMPLE 33°
5-ethanesulfonylamino-3- (1-methylpiperidin-4-yl)-1H-indole
20 0.70 gm (2.2 mMol) 5-ethanesulfonylamino-3-(l-methyl-

1,2,3,6-tetrahydropyridin-4-yl)-1H-indole (Example 24) were
hydrogenated to give 0.545 gm (77.4%) of the title compound
as a white powder.
m.p.=176-178°C

25 MS(m/e): 322(M+1)
Calculated for CjgH23N302S: Theory: C, 59.79; H, 7.2:].; N,
13.07. Found: C, 60.07; H, 7.22; N, 12.79.

EXAMPLE 34
30 5-(N,N-dimethylamino)sulfonylamino-3-(1-methylpiperidin-4-
vl)-1H-indole .
0.66 gm (2.0 mMol) 5-(N,N-dimethylamino)}sulfonylamino-

3-(l-methyl-1,2,3, 6-tetrahydropyridin-4-yl)-1H-indole

(Example 25) were hydrogenated to give 0.333 gm (50.2%) of
35 the title compound as an off-white powder.

m.p.=179-181°C (dec.)

MS{m/e}: 336(M*)



EXAMPLE 39

5- benzenesul f onyl am no- 3-.(1: net hyl pi peridin-4-yl)-1Hindole - To
a solution of 2.00 gm (5.74 mwbl) 5-am no-3-(1- 15

met hyl pi peridin-4-yl)-1Hindole in 50.0 nL dichl oronet hane wer e
added 1.63 mvbl ) pyridine and the sol ution to
O[err]C Tog?hgglg%%ol ed solution were then added dro%@mﬁlggﬁgkggl ution
of 2.23 gm (12.6 mwbl) benzenesul f onyl chloride in 50 nL

di chl oronet hane. The reaction m xture 20 _g4-was all owed to warm gradual |y
to anbient. After 24 hours - the reaction m xture was washed with 100
nm. water and the remai ni ng organi cs concentrated under reduced
pressure. Calcpiateds EaneCleH2 44H28ndeTheoryvat & SRdi2heHpH dd:;udted to
14 with sodi um hygl oXipgdgnaThee acga;egtgs phagexyasy t RgN g3° extracted wel |
with dichloronethane.  The organi ¢ phasé was washed sequentially
with water and saturated aqueous sodi um chloride, dried over sodium
sul fate and concentrated under EXMI&BadSpressure The aqueous phases

were congined %ﬂﬂem&esul%ongﬁ?méﬂfnuﬂ -ch s%pp&-wﬁ?-a&’-@%ﬁ'-% -9hagfd d and

or o opano ese organic

extracted 30
extracts were coan}regcf gRd (3 oR IR Y a3 eGRARESY mino-3- (1;d¥ire. The
conbi ned resi dugs, w-eesnbnwrmyﬁmm-asm) m—mddreormaanpwm)elmtbng

with a gradie Og 49 0

di chl or onet ha%&yﬁ Paaég (}11%& ogmd‘sg 2 Q)fljmg éltbe “S’r%u(lgg. 1%
of the title &ﬁr@hﬁéfayhatmq@er powder . m p. =246-249[err] C
(dec.) 10 m.p.=179\D826¢ 29075

PCT/ US96/ 0350 - 86-

M5(m e): 370%%9‘5’9) i 3218’?“ cul ated for CLer r]H er r]SN[ er r] q er rJ S Theory
C, 65.02; H, ecatculyted for CygHIBN3IGQaHindTheorsy. £B; 547 151 N44.

EXAVPLE 40 13.07. Found: C, 59.50; H, 7.11: N, 12.81.
5- (4-i odobenzenesul f onyl ) am no- 3- (1- net hyl pi peri di n-4-yl) -
1H i ndol e

15 EXAMPLE 36
S5-methanesulfonylamino-3-(1l-propylpiperidin-4-yl)-1H-indole

1.0 gm (3.0 mMol) 5-methanesulfonylamino-3-(1l-propyl-

1,2,3,6-tetrahydropyridin-4-yl)-1H-indole (Example 27) were .
hydrogenated to give 0.376 gm (37.2%) of the title compound
20 as an off-white powder.

MS(m/e): 335(M*)

Calculated for C17H25N302S: Theory: C, 60.87; H, 7.51; N,

12.53. Found: C, 61.12; H, 7.32; N, 12.70.

25
EXAMPLE 37
S-methanesulfonylamino-3~(l-isopropylpiperidin~4-yl)~-1H-~
indole
0.75 gm (2.25 mMol) 5-~methanesulfonylamino-3-(1-
30 isopropyl-1,2,3, 6-tetrahydropyridin-4-yl)-1H-indole

{Example 28) were hydrogenated to give 0.310 gm (41.1%) of
the title compound as a white powder.
m.p.=104-108°C
MS(m/e): 335(m*)

35 Calculated for C317H25N302S¢C2H204: Theory: C, 53.63; H,
6.40; N, 9.87. Found: ¢, 53.38; H, 6.34; N, 9.66.



Fol 1l owi ng the procedure described in detail in Exanple 39, 0.791 gm

(3.45 mwol) 5-amino-3-(1l-nethylpiperidin-4-_10 = yl)-1Hindole and 1.1 gm
(3762 Tvbl") 4-i odobenzenesul fonyl chl oride were used to prepare
0.809 (47.3% of the title conpound as a white powder.

m p. >250[ err] C. MS(me): 495(M+) 15 Cal cul ate
C[err]H[eﬂV?LﬂE%W#]C{err]S: Theory: C, 48.49; H, 4.48; qWQﬂﬁwaﬁFmb.48.
Found: C, 48.68; H, 4.47; N, 8.26.

EXAMPLE 41 _ac.
5-(di(trifIuoronethanesulfonyl))anino-B-?i-nethylpiperidin- 20
4-yl)-1Hindol e hydrochl ori de To a suspension of 1.00 gm (2.87
mvbl ) 5-am no-3-(1- met hyl pi gramelig-38 vyl ) - | H-i ndol e di hydrochl ori de

in 100 nL - Lchl o t.hane were, added 2. (143 mMal ). di hgopropyl -
et hyl am ne fgl P‘S\tﬁgagﬁ?uf@%l@%‘l?‘g\.’\'g ﬁ%/g‘?‘)‘%ﬂﬁ %Egbéﬁrlre?tglnm . °1§sul fonic
anhydride. Afterl b ramuBe92tmiokledemeshanerulfeny lanino-jad lnkatiek- wit h
wat er, drl$d1Qﬂﬁiti?ﬂ@d&ﬁh§&£$ﬁ§fﬁ&ﬂﬂiﬂryl)-1HCQEH61&rﬁ?k%ﬁpm8d29)ﬁﬂﬂﬂ&ﬁdt_
pressuge. e residu . led,hy,.f]|as r ogra uting
b 5% aydeasishel neoten Al g dadiat 60 Y 3151828k d
(di(trifluor@mnahaueéhkmopyl))anino-3-(1-nethy!piperidin-4- .
yl)-1Hi ndol g,p Iigograt eri al was converted to its hydrochl ori de salt
and was cryst iﬁ} ed fr etonitrile to give 0.34 gm (22.3% of
the title ch% k 343qh§ﬁ1p.=175-185[err]c (dec.) 35 MS(nf €)
493(Merr]) Calculated doraCagHiTN3IGYSer r THRerY} N[ @r r§iQB8&nr Ho[ @r 79 F[Mrr] . HO :
Theoryp C 38223. Heound: c3.@3ied) o, 937450011 @7.36.48; H 3.58; N

7.85. 075
PCT/ US96/ 03500 -87- ,
EXAMPLE 42 5- (met hoxycar boBxAMBRE 39 3- ( 1- net hyl pi peri di n-4-yl)-1H

indole 5  s5-penzenddA £8hYithEndi3-1Q HReh 18454 {AMH Ja-3713Th B0  Rad e
To a solution of 2.00 gm (5.74 mMol) 5-amino-3-(1-

15 methylpiperidin-4-yl)-1H-indole in 50.0 mL dichloromethane
were added 1.63 gm (20.7 mMol) pyridine and the solution
was cooled to 0°C., To this cooled solution were then added
dropwise a solution of 2.23 gm (12.6 mMol) benzenesulfonyl
chloride in 50 mL dichloromethane. The reaction mixture

20 was allowed to warm gradually to ambient. After 24 hours
the reaction mixture was washed with 100 mL water and the
remaining organics concentrated under reduced pressure.

The residue was suspended in water and the pH adjusted to
14 with sodium hydroxide. The agueous phase was then

25 extracted well with dichloromethane. The organic phase was
washed sequentially with water and saturated agueous sodium
chloride, dried over sodium sulfate and concentrated under
reduced pressure. The aqueous phases were combined and the
pH adjusted to 10 by the addition of acid and extracted

30 again with 3:1 chloroform:isopropanol. These organic
extracts were combined and concentrated under reduced
pressure. The combined residues were subjected to flash
chromtography, eluting with a gradient system of 100:10:0.5
to 100:11:0.5 dichloromethane:methanol:ammonium hydroxide,

35 giving 0.83 gm (39.1%) of the title compound as a white
powder.
m.p.=246-249°C (dec.)



net hyl - pi peridin-4-yl)-1Hindole and 15.0 ng (. 131 n\bl)
pol yvinyl -pyridine in 3.0 nL dichl oronet hane were added 4.3 _ ny

(0.0458 mwol ) net hyl chToroformate. The reaction m xture was m xed

for 18 hours at anbient tenperature. To 10 this mxture were then added
170 mg (0. 137 mwol) am nonet hyl at ed pol ystyrene and the reaction
m xed for an WO9629028ditional 18 hours. The reaction mixtureP 6papo

filtered and the volatiles evaporated to give 10.2 ng (81% of the
title conpound. 15 M5(me): 287(Merr]) The conpounds of
Exanpl es 43-50 were prepared by the ?%cedure described in detail in
Exanpl e 42. 20 EXAMPLE 43

5- (et hoxycar bony@ﬁmé)o- 33GdEihyl piperidin-4-yl)-1H

Irrgg(rjlille pi peri di n= ilfﬁeﬁ%?& ?ﬁﬁ%é%%ongﬁ%%% é)m%él ?hggﬂ’?) é]zgt hyl

chl or of or mat e,

111 B37y FeeMi: of Ct hed t78;: &,conPdurtd, 11.44.

MS(me): 301(Merr]) EXAMPLE 44 30
5- (propoxycarbonyl)anlno 3-(1- ﬁEthy|plperlq@ﬁ§4dy|)-lFF

i ndol e

Begi nning with 10 ng mvbl ) 5-am no- 3-( 1-

met hyl - pi peri di n54-(l-jiodbbéemzinesudfonyl b@minmp {0- (A4p@thiwbpiperidin-4pydpy|

chl or of or mat e,

11.2 ng (81% of the tltg 38 gnd 35 wer e recover ed.
/

MS(me): 3l6(Merr])

PCT/ US96/ 03500
EXAMPLE 45

10

15

20

25

30

35

Following the procedure described irggletail in Example

were recover ed.

39, 50 (H1 YmoX$Cas havyl)) Bramind-34 ¢ Iridutiylppperildin-d-yl ) - 1H

vl)-1H~indole and 1.1 gm (3.62 mMol) 4-iodobenzenesulfonyl’
chloride were used to prepare 0.809 (47.3%) of the title
compound as a white powder.

m.p.>250°C,

MSi{m/e): 495(M+)

Calculated for C20H22IN302S: Theory: C, 48.49; H, 4.48;
N, 8.48. Pound: C, 48.68; H, 4.47; N, 8.26.

EXAMPLE 41 -
5~ (di(trifluoromethanesulfonyl))amino-3-(l-methylpiperidin-
4-yl)-1H-indole hydrochloride
To a suspension of 1.00 gm (2.87 mMol) S5-amino-3-(1-
methylpiperidin-4-yl)~1H-indole dihydrochloride in 100 mL
dichloromethane were added 2.5 mL (14.3 mMol) diisopropyl-
ethylamine followed by 1.06 mL (6.3 mMol) trifluoromethane-
sulfonic anhydride. After 20 minutes the reaction mixture
was washed with water, dried over scdium sulfate and
concentrated under reduced pressure. The residue was
purified by flash chromatography, eluting with
dichloromethane containing 15% methanol, to give 5-
{(di (trifluoromethanesulfonyl) )amino-3~(l-methylpiperidin-4-
¥l)-1H-indole. This material was converted to its
hydrochloride salt and was crystallized from acetonitrile
to give 0.34 gm (22.3%) of the title compound.
m.p.=175-1859C (dec.)
MS{m/e): 493 (M*)
Calculated for CjgH]17N304S2FgeHCl: Theory: C, 36.27; H,
3.23; N, 7.93. Found: C, 36.48; H, 3.58; N, 7.85.



I ndol e Beginning with 10 ng (0.0437 mwbl) 5-am no-3-(1- 5

nmet hyl - pi peridin-4-yl)-1H.indole and 5.5 ng (0.Q458 mwbl) —allyl ..
chl oroformate, 9.7 ng (/1% of the title conpound wer e recover ed.
MS(me): 314(Merr]) 10 EXAMPLE 46

5- ((2- et hoxyet car bonyl ) am no- 3- ( 1- met hyl pi peri di n- 4-

yl) - 1H i ndol eW™ o Sabors Begi nning with 13 mg (0.0567 mvbl ) BCHFIRES (1.
nmet hyl - pi peridin-4-yl)-1Hindole and 8.65 ng (0.062 mvbl) 15

2- met hoxyet hyl chl orof ormate, 10.25 ngy (54@% of the title conpound
wer e recover ed. M5(me): 332(Merr])

EXAMPLE 47 20

5-(cyc|opentyloxycarbonyl)anino-3-(1-nethy|piperidin 4-yl) -

1H i ndol e Beginning with 1%533? ‘g§67 mvol ) 5-am no- 3-(1-

met hyl - pi peri din-4 é#)-lH—lndole and 9 062 mwvbl )

cycl opentyl chl or 3t Brerhoxycagbenyd) gy~ lﬁ ﬁéth¥P¥P€§}d1n°4cth0Hﬂﬂ wer e
recover ed. MS(me): 342(Merr]) indole

EXAMPLE 4 - (phen Xyearpo a (1- perldl -4-yl)-1H
30 g '?o & % Q ﬂ%z?\ erWM%? %&H’ Th 10 ng

(0.0437 nbl) SmeEkvt-Eperidin- 4-ylhnlwnqglpeand|h540 49 -(LASINaeE) and 7. 2
mg (0.0458 mvbl bolyv:.nyl—&ﬂ‘i"iﬂhnéhiﬂrﬁf@rnﬂﬁfd@.chigr&n@ﬂ'zér?el%ez@f alifeqtdtie

\3\%”88;128075 mg 58 6&0\@03? t:hyl chl\is(r %Z:matg’?g( %rr ‘3350

-89- ' mixture was mixed for 18 hours at ambient temperature. To
10 this mixture were then added 170 mg (0.137 mMol)
aminomethylated polystyrene and the reaction mixed for an
additional 18 hours. The reaction mixture was then
filtered and the volatiles evaporated to give 10.2 mg (81%)
of the title compound.
15 MS{m/e): 287(Mt+)

The compounds of Examples 43-50 were prepared by the
procedure described in detail in Example 42.

20 EXAMPLE 43
5-(ethoxycarbonyl)amino-3-{1-methylpiperidin-4-yl)-1H-
indole
Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 4.97 mg (0.0458 mMol)
25 ethyl chloroformate, 11.1 mg (84%) of the title compound
were recovered.
MS(m/e}: 301(Mt)

: EXAMPLE 44
30 5~ (propoxycarbonyl)amino-3-{1-methylpiperidin-4-yl)-1H-
indole
Beginning with 10 mg (0.0437 mMol) S5-amino-3-(1-

methyl-piperidin-4-yl)-1H-indole and 5.62 mg (0.0458 mMol)

propyl chloroformate, 11.2 mg (81%) of the title compound
35 were recovered.

MS(m/e): 316(M*)



EXAMPLE 49
5- (4- met hoxyphenyl ) oxycar bonyl ) am no- 3- (1- met hyl pi peri di n-

4-yl)-1Hindol e Beginning with 13 ng (0.0567 mwbl)

5-am no- 3- ( 1- 5 met hyl - pi peridin-4-yl)-l1Hindole and 11.1 ng (0. 062
mvbl ) 4- met hoxyphenyl chl oroformate, 13.4 ng (63% o I.tl e
compound wer MOS8 ed. MS(me): 380(Merr]) 10 QC&Rﬁmhb&%
EXAMPLE 50

5- (4-chl or ophenyl ) oxycar bonyl ) am no- 3- ( 1- ng hyl pi peri di n- 4-

yl)-1Hi ndol e : Begi nning with 13 ng (0.0567 mibl) 5-amni no-3-(1-
nmet hyl - pi peridin-4-yl)-1Hindole and 11.1 ng (0.062 mwl) 15

4- chl orophenyl chloroformate, 18.1 nUuexA89%E @b the title conmpound

were recover ed. , _ _ EXAMPLE
51 20 °°°'N met Ry ekt Ethmy antner 3 (- RepPY mipeigin-d-y B

To a solution of 2.0 gm (5.74 mvl) 5- aiR9R-e3- (1-

met hyl pi peri di n 4-yg Hrhh@dﬁb.ehdlmw qohbaB? dRMeING-amino-3-~ efhanol ate and

0. 74'ni B12. 6 A ﬁvé%' P85 L deThagye ana 3] L,

stirred for 15allyl chlmrn@oemaceujQmatmghéﬁlﬂhs¢ﬁuﬁhﬁ ﬂﬁtleocﬂmeﬁndNater The

remai ni Ng or gaphLs 2icedtbaed over sodium sul fate and concentr at ed
under reduced ég ssure. lg resul tant residue was crystallized from
acetonitrile t §? .8 3%1?649@ of 30 the title conpound.

MS(mfe): 287(Mtl) Calculated for CerrJ]Herr]Nerr]O Theory C
69.11; Wg 7.74; N, 19. 56. FoungxaMprL®2e37; H 7.82; N, 19.67.
Ygg?6/29075 5-((2-methoxyethy1)carbony%*gmém@;%;#l-meﬁ%u§gﬁég$§51n-4-

yv1l)-1H-indole
Beginning with 13 mg (0.0567 mMol) 5-amino-3-~(1-
methyl-piperidin-4-yl)-~-1H-indole and 8.65 mg (0.062 mMol)
15 2-methoxyethyl chloroformate, 10.25 mg (54%) of the title
compound were recovered.
MS(m/e): 332(M*)

EXAMPLE 47
20 5- (cyclopentyloxycarbonyl)amino-3- (1-methylpiperidin-4-yl)-
1H-indole
Beginning with 13 mg (0.0567 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 9.27 mg (0.062 mMol)
cyclopentyl chloroformate, 18.1 mg {93%) of the title
25 compound were recovered.
MS(m/e): 342(M*%)

EXAMPLE 48
5- (phenoxycarbonyl)amino-3-(l-methylpiperidin~4-yl})-1H-
30 indole
Beginning with 10 mg (0.0437 mMol)} S-amino-3-(1-

methyl-piperidin-4-yl)-1H-indole and 7.2 mg (0.0458 mMol)

phenyl chloroformate, 13.9 mg (91%) of the title compound

were recovered.
35 MS(m/e): 350(M*%)



N- phenyl - N - (3- (1- et hyl pi peridin-4-yl)-1Hindol -5-yl)urea

hydrochl oride ~To a sol utlon of 2.0 gm(5 74 m\vbl) 5-am no-3-(1-
5 ——TerhyTpiperi din-4-yl)- 1M i ndol e di hydrochl ori de nono-

et hanolate and 5.0 nL (36 mwbl) triethylam ne in 100 nL

di chl oronet hane were added 1.37 nL (12.6 nmi\bl). phenyl | SO ate.
The reacti ¥OM3WW¥re was stirred for 15 m nut es and® washed
with 100 mL of water. The 10 remai ni ng organi ¢cs were dried over sodium
sul fate and concentrated under regyced pressure. The resultant

resi due was crystallized fromacetonitrile to give 1.40 gm (70% N
phenyl -N - (3-(1-net hyl pi peridin-4-yl)-1Hindol-5-yl)urea. Thi s

mat eri al was di ssol ved in nmethanol #xmperi 49was added 15 an equi val ent

f th | h t trated
Cnder r educed plEmAFAExgRRenyf forrqatbonyd) guifSct | (CReLRR PIERREGRES ™ T2 ©
et hanol to give the titl e éowvpbrkitindole m p. =215-220[err]C 20
MS(me): 348(M epp inmn with2h8Uhgt ¢, 62¥7 &v1n] BLamiadter -0 HA :

-{Zeggy C 63 5§yl-p1per1din-4-yl) %—1ndmgq5é 15 6(1:'0 20 62 mMo(i)43 N

N-et hyl -N - zr(nmhexhyﬂmyﬁemﬂpmtcymamﬁuhdomgaﬁB&Urtefa the title To a
sol ution of nBollRd (wéks> éfWe}eé am no- 3- (1-
met hyl pi perlglé i ? -1Hindole in 3.0 nL chlorof ormwere added 9.3
ng (.131 mvoMP E‘t’ﬁ f |%%Q:%r?ate The reaction was m xed for 48 hours
and to it were then added 0.23 gm 30 (.131 mvbl) am nonet hyl at ed
pol ystyg ene and the reactlon ' gl 86 an additional 18 hours. The
reaction mxture was hen filtere and the voI atiles evaporated to
give 16.1 ng>~14- Chl?’B@)Be’B‘fl’ﬂ’chPFPP%Y%’cﬁW&%& 1-methy \pinardpingg-
WD 96/ 29075 yl)-1H-indole PCT/ US96/ 03500
- 91- Bed MinEAFROHNIS 0P8BS 8F mib19° sWahEnBLFPA£d by the
methyl-piperidin-4~yl)-1H-indole and 11.1 mg {0.062 mMol)
15 4-chlorophenyl chlorcformate, 18.1 mg (93%) of the title
compound were recovered.
MS (m/e):
EXAMPLE 51
20 N-methyl-N'-(3-(l-methylpiperidin-4-yl)-1H-indol-5-yl)urea

To a solution of 2.0 gm (5.74 mMol) S-amino-3-(1-
methylpiperidin-4-yl)-1H-indole dihydrochloride mono-
ethanolate and 5.0 mlL: (36 mMol) triethylamine in 100 mL
dichloromethane were added 0.74 mL (12.6 mMol) methyl

25 isocyanate. The reaction mixture was stirred for 15
minutes and was then washed with 100 mL. of water. The
remaining organics were dried over sodium sulfate and
concentrated under reduced pressure. The resultant residue
was crystallized from acetonitrile to give 1.05 gm (64%) of

30 the title compound.

MS(m/e): 287(M+l)
Calculated for C3gH22N40: Theory: C, 69.11; H, 7.74; N,

19.56. Found: C, 69.37; H, 7.82; N, 19.67.



procedure described in detail in Exanple 53.

EXAMPLE 54 5 N-propyl-N - (3-(1-nethyl pi pecidin-4-yl)-1H i ndal-5-yl)urea
Beginning with 15.0 ng (.0655 mvbl) 5-am no- 3-(1-

met hyl - pi peridin-4-yl)-1Hindole and 11.1 ng (0.131 mwbl) propyl

| socyanate, 5. the title conpound were recovere

MB(nie): 315( W” o ECThbs603s00

N—aIIyI-N'-(3-(1-nethyIpiperidin-4-y|)-1FFindoI-5-yI)urea
Beginning with 15.0 ng (. 0655 mwbl) 5-am no-3gtl- 15

met hyl - pi peridin-4-yl)-1Hindole and 11.1 ng (0.131 mwbl) al lyl

| socyanate, 19.6 ng (96% of the title conpound were recover ed.
MS(me): 313(Merr]) 20 EXAMPLE 52 EXAMPLE 56

N-i sopropyl -N - (3N(ﬂhéﬂ§ﬂmﬁhpkﬁef1£Héthﬁibhbe¥thiﬂmkﬂyis-1H-1ndol 5-yl)urea
yl)urea Begi nning with 15. é%%éﬁ} 5-am no- 3- ( 1-

met hyl - pi peridin-4-yl)-1Hindol e and 18 °FB f31 nwbl) 25 i sopr opyl
isocyanate 21.9 ng offot desalutimncofp2ubdgrmetie 74 mMol) r Bcamigieed- (1~
Ms(nfe): 3&(Me 1 -4-y1)-1n-indole dihyd hf&@i“fe“ﬁ\ﬁ& 30
bty - (5 RS e s

Begi nning with 1 thapglat Aimpl). eriet mine in 100 mL

met hyl - pi peri di nddchllprdmethedes erearadadded 137 @rl3l1206/0t¥ol) phenyid- but yl
:Véoga”?t 63230 61@f{3§%e of qifae rkhs\b?. W‘l was stidRdf fdzcqyered. 35
pcglugg6/035ogw[mlnu es and was then washed with 100 mL_of water. The
10 remaining organics were dried over sodium sulfate and
-concentrated under reduced pressure. The resultant residue
was crystallized from acetonitrile to give 1.40 gm {70%) N-
phenyl-N'-{3-{1l-methylpiperidin-4-y1)-1H-indol-S~yl)urea.
This material was dissolved in methancl and to it was added
15 an equivalent of methanolic hydrogen chloride. The
solution was then concentrated under reduced pressure and
the residual oil crystallized from ethancl to give the
title compound.
m.p.=215-2209C
20 MS(m/e}: 348(M*)
Calculated for C21H24N4OeHCl: Theory: C, 65.53; H, 6.55;

N, 14.56. Found: C, 65.27; H, 6.43; N, 14.35.

EXAMPLE 53
25 N-ethyl-N'-(3-{1l-methylpiperidin-4-yl)-1H-indol-5-yl)urea
To a solution of 15.0 mg (.0655 mMol) 5-amino-3-(1-

methylpiperidin-4-yl)-1H-indole in 3.0 mL chloroform were
added 9.3 mg (.131 mMol) ethyl isocyanate. The reaction
was mixed for 48 hours and to it were then added 0.23 gm

30 {.131 mMol) aminomethylated polystyrene and the reaction
mixed for an additional 18 hours. The reaction mixture was
then filtered and the volatiles evaporated to give 16.1 mg
(82%) of the title compound.
MS({m/e):

35



EXAMPLE 58 N-cycl ohexyl - N - (3-(1-net hyl pi peridin-4-yl)-1Hindol -

yl )urea Begi nning with 15.0 ng (. 0655 nibl) 5-am no-3-(1- 5
‘methyt=prperidi n-4-yT)y-IHT1ndole and 16.37 ng (0.131 mwl)

cycl ohexyl isocyanate, 20.1 ng (87% of the title conpound wer e
recover ed. M5(m e): 355(!\/[err]) 10

EXAMPLE 59 WO 9629078 N- (1- et hoxycar bonyl - 2- net hyl propy|’5‘~"f(!’596'§”('&

met hyl pi peridin-4-yl)-1Hindol -5 -yl) urea Beginning with 15.0
ng (.0655 mwbl) 5-am no-3-(1- met h é-piperidin-4-y|)-1H—indole and
14.56 ng (0.0852 mwbl) 15 et hyl - 2-i so€yanat o- 3-net hyl butyrate, 25.0 ng
(959 of the title conpound wer e recovered. MS(nie): 401( M)
EXAMPLE 60 20 The compounds Examples 54-75 were pre ared by the

gl—i/ldf)Llrggr o)phen dedire g@&%ﬁﬁgeéh%’p i dl Ry é{'x'ﬂéjs%%l) 5- anmi no- 3- (1-

nmet hyl - pi peri di n-4-yl)-1Hi ndol e and99 mg (0.072 mwbl) 4-
f 1 uor ophenyl isocyanate 20 7 ny (86MLﬁr‘§4title 25 conmpound were

r red. 7
E;Z%EE gl N-propy -N‘ — ( 3 3(61 (ml\é[t%ylL peridin-4-yl)-1H-indol-5-yl)urea

N- ( 4- chl or 0) pheny| Bégiraingl withhyb p0 pag | iG655- pMd1 1 H +amioio-3301-
5-yl - I ' 3-(1-
el e, B PR APl S 557 0 haclan

4-ch|orophenyPr?E%%Yﬁﬂﬁﬁ@naEE 45} TBH the FHEl?l?? ourld Wergommound wer e
recovered. 35recovéfddu e): 383(Merr]) WO 96/ 29075

PCT/USY@/ 035085 (mse) : 315+

EXAMPLE 55
N-allyl-N’-(3-(1-methylpiperidin-4-yl)-1H-indol-5-yl)urea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-

15 methyl-piperidin-4-yl)-1H-indole and 11.1 mg (0.131 mMol)
allyl isocyanate, 19.6 mg (26%) of the title compound were
recovered.

MS{m/e): 313{M*)

20 EXAMPLE 56
N-isopropyl-N'~-(3~(1l-methylpiperidin-4-yl)-~1H-indol-5-
vl)urea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-{1-
methyl-piperidin-4-yl)-1H-indole and 11.13 mg (0.131 mMol)
25 isopropyl isocyanate, 21.9 mg of the title compound were
recovered.
MS{m/e): 315(M*)

EXAMPLE 57
30 N-n-butyl-N'- (3~ (1-methylpiperidin-4-yl)-1H-indol-5-yl)urea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 11.1 mg (0.131 mMol)
n-butyl isocyanate, 20.6 mg (96%) of the title compound
were recovered. '
35 MS(m/e): 329(M%)



- 93- EXAMPLE 62
N- (4- met hyl ) phenyl -N -(3- (1-nethyl pi peridin-4-yl) -1Hindol -

5-yl)urea Beginning with 15.0 ng (.0655 mvbl) 5-a&rno-3-(1- 5
met hyl - pi peridin-4-yl)-1Hindole and 9.6 ng (0.072 mwol) 4-

met hyl phenyl isocyanate, 23.7 ng (99% of the title C PP PRSIE3NR" €
recovered. WO? me): 363(Merr]) 10 BCP

EXAMPLE 63

N-(3-trifluoronethyl)phenyl-N -(3-(1-nmethylgpperidin-4-yl)-

1H i ndol - 5-yl )urea Beginning with 15.0 ng (.0655 mwl)

5-am no- 3- (1- : nmet hyl - pi peridin-4-yl)-1Hindole and 16.0 ng (0. 0852
mvbl ) 15 3- trifluoronethylphenyl | BXAMRLEASE, 26.0 ng (95% of the
title conpound wege Lper fdiH{-911 L1 - indoL5-
EXAMPLE 64 20 s c#é%ﬁ%éﬁgﬁhoxy phennF§N9&§ per Réthy?ﬁlperldln 4-yl)-1H
indoI-5-yI)urea Begi nni ng WYEH 0 mg (.0655 mwbl)

5- ami no- 3-(1- BéGinhingpwiehi TS 10 4ngy | (). 0555 mdal e Sramhiho-7- fdr (0. 072
m\vol ) S 2, fﬂd % b (Be131 th135
conpound mere rg%%@@ﬁég&%&X aih> Qﬁ%fﬂﬁgfln§§%§ ji 5

EXAMVPLE 65 cyclohexqyl dseryRy3d e R -nmg( 38 (4R SibLei GPTRIAA )
-1H 30 were recovered i ndol - 5- yI)urea Begi nni ng
with 15.0 nyg | )o@k no- 3- (1-

met hyl - plperldlﬂgimQ? ﬁﬁgﬂgg}e and 10.7 nmg (0.072 mwol)

2- met hoxyphenyl isocyanate, 21.7 ng (88% of the title conpound were
recoveredp 35 MS(me): 379(M err] EXaMPLE 59

N- {1-ethoxycarbonyl-2-methylpropyl)-N'-(3-(1-
methylpiperidin-4-yl)-1H-indol-5-yl)urea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl) -1H-indole and 14.56 mg (0.0852 mMol)
15 ethyl 2-isocyanato-3-methylbutyrate, 25.0 mg (95%) of the
title compound were recovered.
MS(m/e}: 401(M*)

EXAMPLE 60
20 N- (4-fluoro)phenyl-N'-(3~-(1l-methylpiperidin-4-yl)-1H-indol-
5-yl)urea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 9.9 mg (0.072 mMol) 4-
fluorophenyl isocyanate, 20.7 mg (86%) of the title
25 compound were recovered.
MS(m/e): 367(M%)

EXAMPLE 61
N-(d-chloro)phenyl-N'-(3-(1-methylpiperidin—4-yl)-1H-indol-
30 _ 5-yl)urea
Beginning with 15.0 mg {(.0655 mMol) 5-~amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 11.0 mg (0.072 mMol)
d-chlorophenyl isocyanate, 21.4 mg (86%) of the title
coﬁpound were recovered.
35 MS(m/e): 383(M*)



W 96/29075 PCT/ US96/ 03500

- 94- __EXAMPLE 66

N (4- methyTt hi o) phenyl - N= 13- (1 nethylplperldln 4-yl) - 1H

i ndol - 5- yI)urea Beginning with 15.0 ng (.0655 mvbl)
5-amno-3-(1- 5 met hyl - pi peridin-4-yl)- 1H—|ndole and 14.0 52
mvbl ) WNORHIMTS hi ophenyl isocyanate, 24.1 ng (93% of ?ﬁﬂggkg
conmpound were recovered. MS(me): 395(Merr]) 10

EXAVPLE 67 | -93-
N—(3-acety|)pheny|-N‘-(3-(1-nethy|piperidin-jiyl)-lkkindol-

5-yl)urea Beginning with 15.0 ng (.0655 nmvbl) 5-am no-3-(1-

met hyl - pi peridin-4-yl)-1Hindol e and 13%&xAMme(620852 niwbl) 15

3-acet yl phenyl i zqgyg ﬁ?ﬁ?l)égﬂ%’ﬁ[% L%?‘Vql%eéﬂ]&plbteﬁdm- -y 1SR ver e

recover ed.
EXAMPLE 68 20 5-yl)urea

N- (4- but oxycar bonyl ) pagRyhihly -wiH L5718t Ayl m@sss diMb14- $-hmino-3-(1-

5ol 35 Y1) ikny1-pineriqin RINIT R0 d00 o i T8 laCPd 0 ieny 45,

mvbl ) 4- eethyBpheryphigndyanaseyaddi e m@7(98 %y oforbe vitlee title 25
conpound were I QmERhLAE: were recdRird®): 449(Merr])

EXAMPLE 69

N- ( 2- pheny! ) phe$i Me) ¢ 3- 43 Bt hy i pi peri din-4-y1)- 1Hi ndol - 30

5- yI)urea Beginning with 15.0 ng (.0655 nmvbl) 5-am no-3-(1-

met hyl - :E@I’I din-4-yl)-1Hindole and 1 E(Q30852 mvbl )

2- phenyl phe

nyl |soc anat 26. 7 69 t he tle wer e
recovered 3% N- (95 y 3 iuorqmggﬁﬁig —N -(3 (1-methylp1perxéqn) q)
1H~-indol-5-yl)urea

Beginning with 15.0 mg (.0655 mMol) S-amino-3-(1-
methyl-p;per;d1n-4—yl)-1H-1ndale and 16.0 mg (0.0852 mMol)
15 3~trifluoromethylphenyl isocyanate, 26.0 mg (95%) of the
title compound were recovered.
MS(m/e): 417(M*)

EXAMPLE 64
20 N- (4-methoxy)phenyl-N'-(3-{(1-methylpiperidin~4-yl)-~-1KH-
indol-5-yljiurea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1~

methyl-piperidin-4~yl)-1H-indole and 10.7 mg (0.072 mMol)

4-methoxyphenyl isocyanate, 22.4 mg (91%) of the title
25 compound were recovered.

MS(m/e): 379(M*)

EXAMPLE 65
N- (2-methoxy)phenyl-N'~{3~{1l-methylpiperidin-4-~yl)-1H-
30 indol~-5~yl)urea .

‘ Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 10.7 mg (0.072 mMol)
2-methoxyphenyl isocyanate, 21.7 mg (88%) of the title
compound were recovered.

35 MS(m/e): 379(M%)



WD 96/ 29075 PCT/ US96/ 03500

- 95- o EXAMPLE 70 —

N- (4- phenyl ) phenyl - N - (3-(1- et hyl pi peri di n-4-yl)-1Hi ndol -

5-yl)urea 5 Beginning with 15.0 ng (.0655 mwl) 5-am no-3-(1-

met hyl - pi peridin-4-yl)-1Hindole and 16.6 ng (0.0852 mwl)

4- phenyl phenyW® nate, 26.2 ng (95% of the title Pgﬂﬂ%ﬁﬂﬁﬂnmere
recover ed. MS(me): 425 (Merr]) 10

EXAMPLE 71 N- (2, 3-di chl or o) phenyl - N 4.( 3-

(- met hyl pi peridin-4-yl)-1H I ndol -5-yl )urea

Beginning with 15.0 ng (.0655 mwbl) 5-am no-3-(1- 15

met hyl - pi peridin-4-yl)-1Hindol e and l¥xaMpmg 66. 0852 mvbl)

2, 3-di chl or ophenyl, ,i_ . (9829 ' s_d w13 C ound
2, 5~ dl Cn or OPTeRL (4 EBE%%%);%@X@?& eff]/gl Q-Ee&hﬁ}ipibéi-f‘dm 4-y1)SOHP
EXAVPLE 72 indol-5-yl)urea

N-benzyl - N - ( 3- ( 1- n@aihping rvitim-14-. 9 hglik 068 Imbly| Fuamino-3-(1-

Begi nningewith T VR _Ss.aml ROr 3-
et hyl - piper i di’“g??l’w?é_ﬁg?%%’o| s &hd%l%‘g&n% | 0859° R (0-0852 mMpLY )
i socyanate, 9.4 hgtdylthiophenyd dsesyanacteerdd . domg (23Rt Rertde title
N phenet hyl N B o 4 y1)- 1Hindol -5 30
phenet hyl - N -{ 3- (,1- e Lperidin-4-yl)- I ndol - 5-
yl)urea Jsg‘m/e%egiﬂ#ﬁ@gwth 15.0 my (. 0655 m\bl) 5-ani no- 3- ( 1-
nmet hyl - pi peridin-4-yl)-1Hindole and 12.51 ng (0. 0852 niwbl)
2- phenet{yyl isocyanate, 15.8 ng (65% wéaMdie gt e conpound wer e
recovered. 35 N-(gysggigi)phéggglﬁfykSL%1-methylpiperidin-4-yl)-1H-indol—
5-yllurea
Beginning with 15.0 mg (.0655 mMol) S5-amino-3-(1-
methyl-piperidin~-4-yl) ~1H-indole and 13.7 mg (0.0852 mMol)
15 3-acetylphenyl isocyanate, 25.0 mg (98%) of the title
compound were recovered.

MS{m/e): 391(M*)

EXAMPLE 68
20 N- (4-butoxycarbonyl)phenyl-N'-(3-(1-methylpiperidin-4-y1) -~
1H-indol~5-yl)urea
Beginning with 15.0 mg (.0655 mMol) S-amino-3-(1-

methyl-piperidin~4-yl)-1H-indole and 15.8 mg (0.072 mMol)

4-carbobutoxyphenyl isocyanate, 27.1 mg (92%) of the title
25 compound were recovered.

MS({m/e): 449(M*%)

EXAMPLE 69
N- (2-phenyl)phenyl-N'~- (3-(1-methylpiperidin-4-yl)~-1H-indol-
30 5=yl)urea
Beginning with 15.0 mg (.0655 mMol) S5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 16.6 mg (0.0852 mMol)
2-phenylphenyl isocyanate, 26.7 mg (96%) of the title
compound were recovered.
35 MS(m/e): 425(M*)



WD 96/ 29075 PCT/ US96/ 03500

- 96- . EXAMPLE 74 -

N- (Terr]-nmet hyl benzyl)-N - (3 (1- et hyl pi peridin-4-yl)- 1H i ndol -

5-yl)urea Beginning with 15.0 ng (.0655 nmol) 5-am no-3-(1- 5
met hyl - pi peridin-4-yl)-1Hindole and 12.51 ng (0. 0852 nil

[err]-nmet NYPRERIP i socyanate, 24.0 mg (97% of the titIeikT“ﬁ*Mmﬁghpound
wer e recover ed. MS(nmie): 377(Merr]) 10

EXAMPLE 75

N-([err]-(ethoxycarbonyl)phenethyl)-N - (g (1 nethylplperldln 4-

yl)-1H i ndol -5-yl ) urea Beginning with 15.0 ng (.0655 nibl)
5-am no- 3-(1- met hyl - pi peri di n-4-yl) - 1H—indo|e and 16.6 ng (0.0852
mvbl ) 15 et hyl 2-isocyanat o- 3- pEﬁﬂM&E& 'onate , 28.0 ngy (95@@ of

the title conpound were recover ed. nm e) 4494§irr]

The conpound¥-&4- Eb@ﬂm&)@§e¢817§'v%ﬁr#%nﬂﬁ&hVéﬁln?rtdknn4 ) -1B-$0delT] C by

t he procedure described in detail ing-ExqgnRes 42.

EXAMPLE 76 N N-di ne th ridin-4-yl)-1Hindol -
yl)ured 25 Beg Hineieh ¥ ﬁ%jp‘v}?n 1'$§ ‘(r&fg? E%Bﬂm% ‘5“°an 373 (1-

met hyl - pipermdthwlkgﬂgetmdlnnddYb)e&ﬁ#xndolngapo DGQSrmanqo 0852 mMol et hyl
car bamoyl chiogh z&lﬂ&s&Zia(ﬁ\a@é tzhﬁzt ! §95%) of HURIYAE vere

recover ed. Q‘ﬁ Ié I\/Lirrr
EXAVPLE 77 Compoun geEPKGT (3- (1 met hyl pi peri di n-4-yl)-1H i ndol - 5-

yl ) urea MS(m/e) : Ba@S{M*ag with 13.0 ny (.056 mwbl) 5-amino-3-(1- 35
met hylygpi peri di n-4-yl)-1Hindole and 8.0 ng (0.062 mbl)
EXAMPLE 71 :
N-(2,3-dichloro)phenyl-N'-(3-(1l-methylpiperidin-4-yl)-1H-
indol-5-yllurea
Beginning with 15.0 mg (.0655 mMol) S-amino-3-(1-

15 methyl-piperidin-4-yl)-1HE-indole and 16.0 mg (0.0852 mMol)
2,3-dichlorophenyl isocyanate, 26.7 mg (98%) of the title
compound were recovered. |
MS{m/e}: d417(M*)

20 EXAMPLE 72
N-benzyl-N'-(3-{1l-methylpiperidin-4-yl)-1H-indol-5-yl)urea
Beginning with 15.0 mg (.0655 mMol) S5-amino-3-(1-
methyl-piperidin-4-yl) -1H-indole and 11.32 mg (0.0852 mMol)

benzyl isocyanate, 9.4 mg of the title compound were
25 _recovered.

MS(m/e): 363 (M%)

EXAMPLE 73
N-phenethyl-N'-{3~-(1-methylpiperidin-4-yl)-1H-indol-5-
30 yl)urea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1l-
methyl-piperidin-4-yl)-1H-indole and 12.51 mg (0.0852 mMol)
2-phenethyl isocyanate, 15.8 mg (65%) of the title compound
were recovered.
35 MS(m/e): 377(M*t)



WD 96/ 29075 PCT/ US96/ 03500

-97- di et hyl carbanoyl chloride, 16.05 ng.(86% of the title
conpound were recovered. MS(me): 329(Merr]) 5
EXAMPLE 78

N—nethyl-N—phem*B—N‘-‘ -(1- et hyl pi peridin-4-yl)-1Hi ndol -

5-yl)urea

eginning with 13.0 ng (.056 niwbl) 5-anino-§§2f-

nmet hyl - pi peridin-4-yl)-1Hindole and 10.1 ng (0.059 mwbl) 10 _
N- et hyl - N-phenyl carbanoyl chloride, 17.4 ($§6% of the title

conpound were recovered. MS(me): 363(Merr])
EXAMPLE 79

5- (nor phol i n-1-yl) car bonyl ani no- 3- (1- met BYAMRLE74di n- 4-yl ) - 15

1H i ndol e N- (o-1Re3iy 1 Biefigy 14 118+ 13 -0 1FtethPHbipedil

met hyl - pi peridin-4-yl)-1Hindole and 8.9 ngy $0.059 mvb
nor phol i ne- 1- car bonyl chloride, 16.2 (85@yY&

dginsaam no1B-inkol -

UreR title conmpound

were recovered. 20 Bedimyiay: witd3(9][®mg )(.0655 mMol) S-aménoedpimds of
Exanpl es 80g86 wep& i eRALEY: BYnl £Sy1) -1n-1nBERES %ggig.%b?mésﬂm'ﬁ in
) o

Exanmpl e 53.

N- et hyl - N - ( 3- (1% HReHRYIeREY L gl sy anater2dn doPe st he title

yl )t hi our ea compoundBa@rentagovérdd.15. 0 ng (. 0655 mvbl ) 5-am no- 3- (1-
met hyl - pi peri di n-ééé“e-)l_l—l- éwqhe) and 9.56 ng (0.098 nwl) met hyl -

i sot hi ocyanate, 170 'ng (86% of the title conpound 30 wer e recover ed.

M5(nfe): 303(Merr])
N- phenyl - N1g( 3- ( 1- net hyl pi peri di n-4-yl) - gkhmpiol7s5- 35

EXAMPLE 81

yl)thiourea - (B~ (ecBRAYRBEBGNA Fibenpe By TV {1 0 %%ichy%fﬁéﬁ(ﬁi%-@'

met hyl - pi peridin-4-yl)-1H1n e and my (0.098

v1l)-1H-indol-5-yl)urea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 16.6 mg (0.0852 mMol)
15 ethyl 2-isocyanato-3-phenylpropionate , 28.0 mg (95%) of

the title compound were recovered.
MS(m/e): 449 (M%)

The compounds of Examples 76-79 were prepared at about

20 50°C by the procedure described in detail in Example 42.
EXAMPLE 76
N, N-dimethyl-N'-(3-(1-methylpiperidin-4-yl})-1H-indol-5~
vl)urea
25 Beginning with 13.0 mg (.056 mMol) S5-amino-3-(1-

methyl-piperidin-4-yl)-~-1H-indole and 6.4 mg (0.059 mMol)
dimethyl carbamoyl chloride, 13.2 mg (79%) of the title

compound were recovered.
MS(m/e): 301(M*)
30
EXAMPLE 77

N,N-diethyl-N'-{3-(l-methylpiperidin-4-yl)-1H-indol-5-

yl)urea

Beginning with 13.0 mg (.056 mMol) 5-amino-3-{(1l-
35 methyl-piperidin-4-yl)-1H-indole and 8.0 mg (0.062 mMol)



WD 96/ 29075 PCT/ US96/ 03500

- 98- phenyl isothiocyanate, 16.8 ng (71% of the title conmpound
wer-e—eeeveret: : VSt - 365(MerrT) 5

EXAMPLE 82 N- (4- nmet hoxy) phenyl - N - (3- (1- et hyl pi peridin-4-yl)-1H
I ndol - 5-yl ) thiourea Beginning with 15.0 ng (.0655 mwbl)

5- ami no- 3- (Wosesmeers net hyl - pi peridin-4-yl)-1Hindol e and PCT/ESI#ISP0. 098
mvbl ) 10 4- met hoxyphenyl i sothiocyanate, 18.4 ng (71% of the title
conpound were recovered. MS(me): 395(M.err])

EXAMPLE 83 15 N- =97~
(3-trifluoronethyl)phenyl-N -(3-(1-nethyl piperidin-4-yl)-

1H i ndol - 5-yl )1 hi.our ea .Begi nni | t . . mivbl )

5- ani no- 3- ( y! diebr CREPRDPY i ukorie? 428, 05 aly T JRE W %y (0. 098
mvbl ) enpaunduwesaeregoyerad:] i sot hi ocyanate, 15.6 ng (55% of 20
the title congpugydywer g2oegeyered. MS(nme): 433(Merr])

EXAMPLE 84 .

N- ( 2- phenyl ) phenyl -N - (3- (1- net hyl pi peridin-4-yl)-1Hindol - 25
5-yl)thbourea Begi nni ng RKAMPLIE. 78 ng (. 0655 niwbl) 5-am no- 3-(1-
met hyl - pi peri g4 ) | -and j oMby -18-1 -

2- bi phenyl i S;*i[ thg¥gn%fﬂg?ér%?J§engg(%%9ngo tf}g)(étrlqtal%ez 1) mcé'r?ggllmd wer e
recovered. 30 MS(m e): 441(M err rea

EXAMPLE 85 Beginning with 13.0 mg (.056 mMol) 5-amino-3-(1-

N-(2, 3-di chl apeppientbebiaid=4 Jy 1Rl ibaBse! Sha-1o W kigltto. 059 mMol)
10 N-methyl-N-phenyl carbamoyl chloride, 17.4 (86%) of the
title compound were recovered.
MS(m/e): 363 (M*}

EXAMPLE 79
5~ (morpholin-l-yl)carbonylamino-3~(l-methylpiperidin-4-yl)-
15 1H-indole
Beginning with 13.0 mg (.056 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-~1H-~indole and 8.9 mg (0.059 mMol)
morpholine-l-carbonyl chloride, 16.2 (85%) of the title
compound were recovered.
20 MS{m/e): 343 (MT*)
The compounds of Examples 80-86 were prepared by the
procedure described in detail in Example 53.

EXAMPLE 80
25 N-methyl-N'-(3- (1l-methylpiperidin-4-yl)-1H-indol-5-
vl)thiourea
Beginning with 15.0 mg (.0655 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl) -1H-indole and 9.56 mg (0.098 mMol)
methyl isothiocyanate, 17.0 mg (86%) of the title compound
30 were recovered.
MS(m/e}: 303 (M*+)

EXAMPLE 81
N-phenyl-N'-(3-(1—methy1piperidin-4-yl)-1H-indol-5-
35 vl)thiourea
Beginning with 15.0 mg (.0655 mMol) S5-amino-3-(1-
methyl-piperidin-4-yl)~1H-indole and 13.26 mg (0.098 mMol)



i ndol -5-yl)thiourea 35 Beginning with .15.0 ng (.0655 mwl)

5-am no- 3- (1- met hyl - pi peridin-4-yl)-1Hindol e and 20.04 ng (0.098
mvbl ) WO 967 29075 -

PCT/ US96/ 03500 - 99-

2, 3-di chl or ophenyl isothiocyanate, 17.7 ng (62% of the 1t
conpound werWOPsR¥WIEr ed. MS(me): 433(Merr]) 5 PCT 56103500
EXAMPLE 86 N- benzyl -N - (3-(1-net hyl pi peridin-4-yl) -1Hindol-5-
yl )t hi ourea Beginning with 15;98pg (.0655 mwbl) 5-am no-3-(1-
met hyl - pi peridin-4-yl)-1Hindole and 14.63"ng (0.098 mwl) 10 benzyl

| sot hi ocyanate, 17.0 ng (86% of the title conpound were recovered.
MS(m'e): 379( Mpkéryt]) isothiocyanate, 16.8 mg (71%) of the EXAMPLEonpoulid
5-pht hal i m do- 3-(1- et hyl pi-peri di n-4-yl)-1Hindol e oxal ate To a
sol ution of 0.% . ﬁWbI) 5-am no- 3- ( 1-

met hyl pi peri diMSim4e):= 13654M80e in 8.0 nlL di chl or onet hane wer e added
0.438 gm (2.0 mvbl) N-carbet hoxypht hal i m de. The reaction m xture
was stirged 18 hours at ambient 20 gégﬁggﬁwégtnea at which tine the

sol vent s renoved under r edu pressure. The residue was

subj ected to fl adtr (4-methoxniphenydgNaph§ T (btnethyd piperidiw- 1) -3H-

di chl or omet hane: met hanol : anmoni un Ayer-GxhAe chibiréd 0. 467 gm (65%

of 5-phthalim do-3-(1-nethyl pi.peridi n-4-yl).- 5 i_ndal a yel |l ow
foam The yel |l ow f %ﬁﬁ%&t§5u5§§5|@gd5”WF ('Os%g-Qﬁﬁ+kt§ﬁ§?%59'ﬁé?§énol:ethyl
acet ate and t omethyhrpipitddiand-yl) -1H-goqdiolal and b6. 2l &g ¢ 02098 mPRID

col orl eggy pr eChDﬁé?&&wﬂe@m isothid&fdHt ¢\@gg! §Chy S{AlY)i edrhe ORERS hanol
to give 0.267an10 t he t|t|§kconpound as colorless crystals. 30

m p. =224[ er r ] CEOmPOUnd \yere XPCO¥EBERS o v )
MS (m/e): 395(M*)

EXAMPLE 83
15 N- (3-trifluoromethyl}phenyl-N'-(3-(1l-methylpiperidin-4-yl)-
1H-indol-5-yl) thiourea
Beginning with 15.0 mg (.0655 mMol) S5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 19.94 mg (0.098 mMol)
3-trifluoromethylphenyl isothiocyanate, 15.6 mg (55%) of
20 the title compound were recovered.
MS(m/e): 433(M*)

EXAMPLE 84
N- (2-phenyl)phenyl-N'-{3-(l-methylpiperidin-4-yl)-1K-indol-
25 5-yl)thiourea
Beginning with 15.0 mg (.0655 mMol) S5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 20.73 mg (0.098 mMol)
2-biphenyl isothiocyanate, 21.2 mg (74%) of the title
compound were recovered.
30 MS{m/e): 441(M*)

. EXAMPLE 85
N-(2,3-dichloro)phenyl-N'-(3-(l-methylpiperidin-4-yl)-1H-
indol-5-yl)thiourea
35 Beginning with 15.0 mg (.0655 mMcl) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 20.04 mg (0.098 mMol)



Calculated for (err]l]Herr]Nerr]gerr]-Cerr]Herr]err]: Theory: C,
64.13; H, 5.16; N, 9.35. Found: C 63.88:. H 5.27: N 9.51

WO 96729075 PCT/ US96/ 03500

-100- EXAMPLE 88

5- (acetyl )am no-3-(1-nethyl-1, 2, 3, 6-tetrahydropyridi n-4-

yl)-1H i ndol ewomgovs To a solution of 1.0 gm (4.4 mbl) %Q%%SW(L
5 met hyl -1, 2, 3, 6-tetrahydropyridin-4-yl)-1Hindole in 60 nL
tetrahydrofuran were added 0.67 nL (4.8 mblggtriethylam ne and the
solution was cooled to O[err]C. To this solution were t hen added
0.32 nL (4.6 mwbl) acetyl chloride and the reaction m xture was
stirred at anbi @)3-deehopdphienyflorisbhibeyanat®urly..7 e (62%ctobrehs xt ure
was filtered and .cqnc reduced pressure to give a dark
oil. The oil wag:ﬁﬁg EB&%?%’S?ewfrﬁ fﬁc\&/%/ggg%dfo give a black gum This

resi due was MS(migdiifi €33 B¢ ¥ adi al chromatography (2 nmm silica),

el uting wi th 100:10: 1 di chl or onet hane: net hanol : amoni um hydr oxi de,
15 to give 0.20 gm (16.9% of the tiJ rIT%,prggound as a yell ow

solid. m p. =186-189[err] C me): 269( errL).

Cal cul ated for C er Nrepeey +Nf et {3-G1-mesbypiper idingd-yil) - ¥H1indol - 50

15.60. Found: C, 71.18; H 6.97; N $3)4Riourea The conpounds of
ggg: §58§_9 1125are YegRahess Wit a5 .0 mg (%85%%%%%{:&98931 fpdetail in
5- ( pr opanoyl ) anmimeshl-piner i§in-14-y13 ~-dH-andahe carsbh \Wdi.§3nmg - (0.098 mMol)
yl)-1Hingel e fWEiz34eisothiocyanateBedhNbi ff Y8é4) b0 8@ £ 4 fo dhipound
5-an1no-3-(1-netQ¥I- , 2, 3, 6-tetrahydropyridin-4-yl)-1Hindol e and
0.74 nL (5.3 30 ¥€re FfGPYS®pPOpanoyl chloride, 0.287 gm (23% of the title
conpound were rtSowmdredd ad378(Mtd powder. m p. =170-173[err] C

EXAMPLE 87
15 S-phthalimido-3~(l-methylpiperidin-4-yl)-1H-indole oxalate
To a solution of 0.458 gm (2.0 mMol) 5-amino-3-(1-
methylpiperidin-4-yl})-1H-indole in 8.0 mL dichloromethane
were added 0.438 gm (2.0 mMol) N-carbethoxyphthalimide.
The reaction mixture was stirred 18 hours at ambient

20 temperature, at which time the solvent was removed under
reduced pressure. The residue was subjected to flash
chromatography, eluting with 100:20:0.5
dichloromethane:methanol:ammonium hydroxide, giving 0.467
gm (65%) of 5-phthalimido-3~-(l-methylpiperidin-4-yl)-1H-

25 indole as a yellow foam. The yellow foam was dissoclved in
a mixture of methanol:ethyl acetate and to it was added an
equivalent of oxalic acid. The colorless precipitate which
formed was recrystallized from methanocl to give 0.267 gm of
the title compound as colorless crystals.

30 m.p.=224€C
MS{m/e): 359(M*t)

Calculated for C32H21N302+C2H204: Theory: C, 64.13; H,
5.16; N, 9.35. Found: C, 63.88; H, 5.27; N, 9.51.



M5(me): 283(Merr]) Cal cul ated for

Clerr]Herr]Nerr]O Cerr]Herr]Jerr]: Theory: C, 63.15; H, 35 6. 31
N, 10.52. Found: "C 62.9/7; H 6.04; N, 10.66. WD 96/ 29075
PCT/ US96/ 03500 -101-

EXAVPLE 90

5- (benzoyl )‘Hm(l met hyl - 1, 2, 3, 6-t et r ahydr opyri di n- 4- PCY/US6N3500
yl)-1Hi ndol e Beginning with 1.13 gm (5.0 mbl)

5-am no-3-(1-nethyl- 5 1,2,3,6- tetgggbgropyrldln 4-yl)-1Hindol e and
0.58 nL (5.0 mvol ) benzoyl chlori 0.477 gm (28.9% of the title
conpound were recovered as a |ight green solid. m p. >250[err] C
M5(m e): 331(r’r{err]) 10 Cal cul at exhaMpUE @ger r ] H[err] Nerr]O Theory

C, 76.11; H

) ; , 3 5 2 2.
EXAMPLE 91 ?acgky“a‘“’é”(é éﬁ ’Se%’%’enzdﬁ ?arzh ﬁg ’tyl"r% %W‘”& % 3, 6 15
tetrahydropyridin-4-yl)-1Hindol e yl)-1H-indoleBegi nning with 1. 13 gn1(5 0
mvbl ) 5 am no- 3- (IrgTet Rhution of 1L.02 g G4l £tmddydroRmihdEB= dry! ) - 1Hi ndol e

the 08 ™ BethvlstguRabrer e S ERb v s 4Ll it RRgobe o' ATRL2S- 9 O
m p. =224- 226[ ketyabydrofuranprere)addedo. ¥ [mhr{4.8 mMol) tpiethydiaadneor

Cerr]H err] Ny rdfdCso100 €6k Ywads el e84toHhod: Shic Mhis solutildh 4reFound:
C, 68.75; H, EXAMPLE 92

.65, N 11.63. .
5- (4- met hoxyb %ﬁ%ﬁﬁ hogé-'(“i- ﬁ‘ét‘n%“?},’z?é?%‘ll chloride and the
t et r ahydr opyrxeagtibdny mixtire ndas estirred at ambidugitempeyatunrd fori38gm (5.0

oyt A g ekt i 5
of the {Raqh Feduren RResIne Ho G1UPeR ATk QIn T, SLhas | 1.

treated with water to give a black gum. This residue was

purified by radial chromatography (2 mm, silica), eluting

with 100:10:1 dichloromethane:methanol:ammonium hydroxide,
15 to give 0.20 gm (16.9%) of the title compound as a yellow

solid.

m.p.=186-1890C

MS(m/e): 269 (M*) :

Calculated for Cj1gH319N30: Theory: C, 71.35; H, 7.1ll; N,
20 15.60. Found: C, 71.18; H, 6§.97; N, 15.46.

The compounds of Examples 89-110 are prepared by the
procedure described in detail in Example 88.

25 EXAMPLE 89
5- (propanoyl)amino-3-{1l-methyl-1,2,3,6-tetrahydropyridin~4-
 yl)-1H-indole fumarate
Beginning with 1.0 gm (4.4 mMol) S-amino-3-(l-methyl-
1,2,3,6~tetrahydropyridin-4-yl)-1H-indole and 0.74 mL (5.3
30 mMol) propanoyl chloride, 0.287 gm (23%) of the title
compound were recovered as a red powder.
m.p.=170-173°C
MS(m/e): 283(M*)
Calculated for C17H21N30+C4H404: Theory: C, 63.15; H,
35 6.31; N, 10.52. Found: C, 62.97; H, 6.04; N, 10.66.



m p. =232[err] C (dec.) M5(me): 361(Merr]) Cal cul ated for

Clerr]Herr]Nerr](Jerr]: Theory: C 73.11; H 6.41;, N, 35 11. 63.
Found: —€&—72-86; H, 638N —11: 33. WD 96/ 29075

PCT/ US96/ 03500 -102-

EXAMPLE 93 5- (2-chl oro- 4-f1 uor obenzoyl ) am no- 3- (1- et hyl -1, 2, 3, 6-
t et rahydr opyriwdiosr2o878/| ) - 1H- i ndol e Begi nni ng wi t h PETYSIEMISG. g
mvbl ) 5-am no-3-(1-nmethyl- 5 1,2, 3,6-tetrahydropyridin-4-yl)-1Hindol e
and 1.9 gm (9.7 mvbl ) 2-chl oro-4-flugrgobenzoyl chloride, 0.67 gm
(19.8% of the title conmpound were réQdvered as a light yellow solid.
m p. =212-222[err] C M5(nmfe): 383(Merr]) 10 Cal cul ated for
CerrJHerr]Nerr]OdF. Theory: C SpxaMpLE o0t 99 N, 10.95.

Found: C, 66.00; H 5.10; N, 10
EXAVPLE 94 5- (benzoyﬂsm{m-rh@r‘&?éhyéyh&n% frtecrahydropyridined 15

t et rahydropyridin-4-yl)-1Hi ndol e v1)-1H-indd&bgi nning with 2. 69 gm (11.1

mvbl ) 5-am 3-(1- A t gt dol
Tha L a5 m 015, 4t Bebtaning wi ?%uorov%en‘?o?ﬁmﬁ{wéﬂh% é Y“m%*?@‘% Y of
t he 5 t|t|Jeo?o@m§o&ﬁaraky mﬂ@e&xé al¥rindols ange0

m p. =127- 135[ erpiddl ) d@rzbyl chloridy, mfoe)aw g3(2§ %) bf the u@é cul at ed

Lo, e e Al her PR r 0 o2 bioht deddh Hasa. 1056

EXAMPLE 95 m.p.>2500C
5-(2-furoyl) ammamrdyk- mahyi+iL, 2, 3, 6-tetrahydropyri di n-4-

%l émlzzlgé(()lle ?%hfulated fogeeéﬁgéﬁg‘} etrg‘ﬁ%ag‘gpsﬁ é“5760 )7I k'l)l '|39n7dol]1’e and

0.52 nL (5.0 3012. GaﬁVbIFpuadf:ur@yW&-rﬂbr Hle§.22429, hA-(4..1% of the title

EXAMPLE 91
5-(4~chlorobenzoyl)amino-3- (1-methyl-1,2,3,6-
15 tetrahydropyridin-4-yl)-1H-indole
Beginning with 1.13 gm (5.0 ‘mMocl) 5-amino-3-(l-methyl-

1,2,3,6-tetrahydropyridin-4-yl)-1H-indole and 0.64 mL (5.0
mMol) 4-chlorobenzoyl chloride, 0.544 gm (29.9%) of the
title compound were recovered as a tan solid.

20 m.p.=224-226°C
MS{m/e): 365(M*)
Calculated for C23H20N30Cl: Theory: C, 68.94; H, 5.51; N,
11.48. PFound: C, 68.75; H, 5.65; N, 11.63.

25 EXAMPLE 92
5- {4-methoxybenzoyl)amino-3-(l-methyl-1,2,3,6-
tetrahydropyridin-4-yl) -1H-indole
Beginning with 1.13 gm (5.0 mMol) 5-amino-3-(l-methyl-

1,2,3,6-tetrahydropyridin-4-yl)-1H-indole and 0.853 gm (5.0
30 mMol) 4-methoxybenzoyl chloride, 0.367 gm (20.4%) of the

title compound were recovered as a light yellow solid.

m.p.=2320C {dec.)

MS(m/e): 361(M*)

Calculated for C22H23N302: Theory: ¢C, 73.11; H, 6.41; N,
35 11.63. Found: C, 72.86; H, 6.39; N, 11.33.



conmpound were recovered as a tan solid. m p.=190[err] C (dec.)

Ms(me): 321(Merr]) ~Calculated for CJerr]Herr]Nerr]derr]:
Theory: C, 71.01; H—5796;, N, 35 13.08. Found: C, 71.26; H, 6.17; N,
12. 85. WD 96/ 29075

PCT/ US96/ 03500 -103-

EXAVPLE 96  WO96/29075 %% rcmusssnsson

5- (2-thi enoyl )am no-3-(1-nethyl -1, 2, 3, 6-tetrahydropyri di n-

4-yl)-1Hindol e Begi nni ng mﬁth_éog_gn1(4.4 mvol )

5-am no-3-(1-nethyl- 5 1,2,3,6-tetrahydropyridin-4-yl)-1Hindol e and
0.494 nL (4.6 mvbl ) 2-t hi ophenecarbonyl chloride, 0.489 gm (33.0%
of the title conpound were recovExXmdpPI® 93 bright yellow solid.

m p. =229-233[err] C C, . v/ k] )ql Galcyl ated for
Clerr]Herr]Nerr] 6&?5‘?‘?\33%1?@7:4* Mé%g‘:gézoif) . é‘?’; QN,(l.leethyl %.ZAETaFound:
C, 67.44: H 5.70: N, 12.22.tetrahydropyridin-4-yl}-1H-indole EXAVPLE 97

5- E ﬁcgt %lo) ani ?g 3;1( 1‘§@§ifﬁgli&igpﬁﬁ.i:§i m.—lal-gtd )(ellg mMeD) es-ddmino-3- (1-metladi-nni ng
W . m . -a 0- o- 3. .

met hyl - pi pgri di nznzﬂ/-?é-'ﬁ%?ﬁgxaﬁ°ﬁ¥ﬁ/%“66‘ﬁ%? ARt I Oy 11
gm (25.8 n\bl ) amidel) 2tdhdorded-fluorehanzpyl3ghleride, 0.67gm {191§%) of

conpound wer e 1 egRy &f A A ompllhl SwddWd@icovered asna fLightlyébdbwrsédxid.dec. )
20 M5(nie): 271(5;423{??2)% Calculated for CJerr]Herr]Nerr]O -
] 6t \\h

Theory: C, 70.82™-Bt= 15.48. Found: C, 70.52; H, 7.83; N,
15. 37. MS(m/e): 383 (M*) EXAMPLE 98 25

5- (propanay ) am gg1éuldrdiettoy Qbﬂﬁi%ﬁidﬂ:ﬂ?:ﬂ Frhébrindate 65.71; H, 4.99;
fumarate o Begi nni ng W t 8 945 gm (4, 12 ﬁkﬁ#_ 5:an1no-3-(1-
nethyl-plperldlnNA-}?)9§H+|F 3 afd §éﬁb gt %4;é4 % 8 pr opanoyl
chloride, 1.3 gm(81.2% of the title conpound
EXAMPLE 94
5- {4-fluorobenzoyl)amino-3- (1-ethyl-1,2,3,6-
15 tetrahydropyridin-4-yl)-1H-indole
Beginning with 2.69 gm (11.1 mMol) S-amino-3-(l-ethyl-
1,2,3,6-tetrahydropyridin-4-yl}-1H-indole and 1.45 mlL (12.3
mMol) 4-fluorobenzoyl chloride, 2.39 gm (59.0%) of the
title compound were recovered as a burnt orange powder.
20 m.p.=127-135°C (dec.)
MS(m/e): 363(M*)
Calculated for C32H22N30F: Theory: C, 72.71; H, 6.10: N,
11.56. Found: C, 72.42; H, 6.14; N, 11.33.

25 . : EXAMPLE 95

5- (2-furoyl) amino-3-(1l-methyl-1,2,3, 6-tetrahydropyridin-4-

yl)-1H-indole
Beginning with 1.13 gm (5.0 mMol) 5-amino-3-(l-methyl-

1,2,3,6-tetrahydropyridin-4-yl)-1H-indole and 0.52 mL (5.0
30 mMol) 2-furoyl chloride, 0.129 gm (8.1%) of the title

compound were recovered as a tan solid.

m.p.=190°C (dec.)

MS(m/e): 321 (M*)

Calculated for Ci9H19N302: Theory: ¢, 71.01; H, 5.96; N,
35 13.08. PFound: C, 71.26; H, 6.17; N, 12.85.



30 were recovered as a tan solid. m p. =88-92[err] C (dec.)

MS (me) : 285 (Merr]) Cal cul ated for

derrHerriiNerr]O CerrrHerrJgerr]: Theory: C, 62.83; H, 6.78;

N, 10.47. Found: C, 62.61; H 6.84; N, 10.25. 35 WD 96/ 29075
PCT/ US96/ 03500 -104-

EXAVPLE 99 WO96290755_ (t et hyl acet yl ) ani no- 3- ( 1- net hyl pi peW’W) 1H
i ndol e Beginning with 2.00 gm (5.74 mwbl) 5-amino-3-(1- 5

met hyl - pi peri din-4-yl)-1Hindol e d|hydrochi§§|de et hanol at e and 1.78
gm (14.4 mwbl) trinmethylacetyl chloride 3 gm (34.69% of the
title conpound were recovered as an off- whi te powder.
nlp.:214-216[err]C (dec ) 10 - MS(nigexamprLEl8EM err]) Cal cul at ed
for Jerr]Herr rr.]Qo T . 18,6 Found:
C, 72.56: H, 8. 3 11 nganoCB 712 me]thyl 1.2, § SI\!:etrahydrowﬁki%LE 100
15 5- (benzoyl)an1no 3- (1- et Byypi ptitindele yi ) - 1H-i ndol e

oxal ate geahing NeLtm tah 0085454931&»2@14; Maimling= ammn&r(yh-

net hyl - er|d| I) 1H—|nd | e_an 2. Vb yl
chlori de 0 92 Jgr?\ (3 Wyﬁ g M:i%%le aﬁé Q-424 & @d%as an
of f-white sol i dMol) 2- thnmphen_ naqqyc chlorldaﬁxnnmgp g83833[ Q%) Jof the

Cal cul ated for (Ghqer ]:B%Séuﬂla“[v?éfé Qe%%{-w[sérd qﬁg& yeleowYs013a .65 24, H
5.95;: N, 9.92. Foun 12: N, 9.8

EXANPLE 101  ®-P.=229523 %Cf cH‘%Frc?benzoyl) am no- 3-
(1-met hyl pi per M8 (m/&}yl| ) 337m*) ~indole
fumarat eyg CalculatB8JESRI CHHYIINIOb2- 2THESHPS E\Dleh . 83805 31 Nyet hyl -

12.45. Pound: C, 67.44; H, 5.70; N, 12.22.

EXAMPLE 97
5-(acetyl)amino-3-{1-methylpiperidin-4-yl)-1H-indole

15 Beginning with 2.00 gm (5.74 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole dihydrochloride ethanolate
and 1.13 gm (25.8 mMol) acetyl chloride, 1.22 gm (78.3%) of
the title compound were recovered as a white powder.
m.p.=161-165°C (dec.)

20 MS(m/e): 271(M*)
Calculated for C1gH21N30: Theory: C, 70.82; H, 7.80; N,
15.48. Found: C, 70.52; H, 7.83; N, 15.37.

EXAMPLE 98
25 5- (propanoyl)amino-3-(i-methylpiperidin-4-yl) -1H-indole
fumarate
Beginning with 0.945 gm (4.12 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 0.689 mL (4.94 mMol)
propanoyl chloride, 1.3 gm (81.2%) of the title compound
30 were recovered as a tan solid.
m.p.=88-929C (dec.)
MS(m/e): 285(M*)
Calculated for C17H23N30oC4H404: Theory: C, 62.83: H,
6.78; N, 10.47. Found: C, 62.61; H, 6.84; N, 10.25.
35



30 pi peridin-4-yl)-1Hindole and 7.8 nL (66 mbl) 4-

fl uorobenzoyl chloride, 13.01 am (42.2% of the title. conmpound were
recovered as an off-white solid. m p. =139- 140[err] C (dec.)

MS(me): 351(Merr]) 35 Cal cul ated for

Cerr]Herr] Cerrl]Herr]err]: Theory: C, 64.23;

5.61; N, 8. oW dgtaatys C, 63.96; H 5.65 N, 9.05. PETROEI, o/
PCT/ US96/ 03500 - 105-

EXAMPLE 102

5- (2-chl or obenzoyl ) am no- 3- ( 1- et hyl pi peri d| n 4- yl)-1H

I ndol e funmarate Beginning with 1.14 gm (5.0 mwbl)

5-am no-3-(1-nmethyl- 5 pi peri di n- BXMIBLE 199 ndol e and 0. 63 nL (5 0
mol ) 2- cl aryak 59!5::8@5{9{&:65‘?10-9-49%9%@&&&:1% agyfxii
conpound were recovered as col orless cryst$ =209] er rﬁC (dec.)
MS(me): 367(Merr]) 10 Exact Mass ry. 368. 1530 Found:

368. 1531. Beginning with 2.00 gm (S5.EXAMMD) 1H<damino-~3-(1-

5- ( 3- ChlOSObenZﬂ%%ﬁjﬁndYbe§1dé HELyWJINﬁ¥¥ﬁ§@i@ ﬁzﬂ§été¥%}o§&gﬁ ethanolate

i ndol e fumar at

5- ani no- 3- (1- ne®R|1-78 gm (14 § ol )ntrf e)‘hﬂ-ﬁ?m chiRgiges0 23 wmp

mvbl ) 3- (34| ek ol zhyl tiblercspoundOdergnrédB ¥y ak ahecoffil e
conmpound were r@ﬁg%g § a colorless solid. m p. =185[err] C (dec.)
20 M5( i e) Cal cul ated for

C[err]H[err]N[eFr? HF@PF]tIerr] Theory: C, 62.05; H,

5.41; N, 19. 68. ﬁsumda)c A8.#@F) H 5.60; N 8.61.
EXAVPLE 104 25 @g

5- (4- chIorobenzog%?%&ﬁﬁﬁ?:§°{1Cﬁgﬁhg? perTlh PR 4- ? %ﬁ%gl H. 8.68; N
i ndol e fumarat e Found: Bggi ot 1§ 1314Ngrﬂ3( 28 mvbl )
5-am no- 3- (1- et hyl -
EXAMPLE 100
15 5-{benzoyl)amino-3- (l-methylpiperidin-4-~-yl)-1H-indole
oxalate
Beginning with 0.545 gm (2.4 mMol) 5-amino-3-(1~
methyl-piperidin-4-y1l)-1H-indole and 0.398 mL (2.85 mMol)
benzoyl chloride, 0.92 gm (90.5%) of the title compound
20 were recovered as an off-white solid.
m.p.=130°C
MS(m/e): 333(M*)
Calculated for C21H23N30¢C2H204: Theory: C, 65.24; H,
5.95: N, 9.92., Found: C, 64.98; H, 6.12; N, 9.84,
25
EXAMPLE 101
5- (4-fluorobenzoyl)amino-3- (l-methylpiperidin-4-yl)-1H-
indole fumarate
Beginning with 15.2 gm (66 mMol) 5-amino-3-~(l-methyl-
30 piperidin-4-yl)-1H-indole and 7.8 mL (66 mMol) 4-
fluorobenzoyl chloride, 13.01 gm (42.2%) of the title
compound were recovered as an off-white solid.
m.p.=139-140°C (dec.)
MS(m/e): 351(M*)
35 Calculated for C21H22N30F<CgH404: Theory: C, 64.23; H,
5.61; N, 8.99. ¥Found: C, 63.96; H, 5.65; N, 9.05.



pi peridin-4-yl)-1Hindole and 0.64 nL (5.0 mwbl) 4- chl or obenzoyl

chloride, 0.339 gm (14.0% of the title 30 conpound were_recaovered as a
cotl-ertess—sol i d. mP. =163[err] C (dec.) MS(me): 367(Merr])
Calculated for Clerr]Herr]Nerr]Od.err]Herr]Jerr]: Theory: C, 62.05;
H, 5.42; N, 8.68. Found: C, 61.92; H, 5.47; N, 8.52. 35

VD 96/ 2907W0 96729075 pCT/ REFVPLBH

-106- EXAMPLE 105

5- (2- met hoxybenzoyl ) am no- 3- ( 1- net hyl pi p (# din-4-yl)-1H

I ndol e fumarate Begi nning w 1.14 gm (5.0 mwbl)

5-am no-3-(1-nethyl- 5 pi peridin-4-yl)-1Hindole and 0.74 nL (5.0 nbl)
2- nmet hoxybenzoyl chl ori de, MB;@()QZS 7% of the title

conpound were e S _an f Whlt =90Lerr] C (dec.)
VB(M e): 364( ??ﬁ“’i‘&'&e"z@%g&"%%s %Pylmg%ﬁ B YDkl

364. 2029. indole fumar@xaMPLE 106

5- ( 3- et hoxybenzwbaﬁmmg %u(:ia &E&bybﬂl Perd diMy14- BL)miLﬁ‘b -{1l-methyl-

I&sng%l ﬁo‘f gn?rla%rﬁﬁéwm“ -yl) 15‘1‘838?% ‘%;fr) 1|‘—‘li gg]o 4'*2995”? 70 mL (5.0

mvbl ) 3- chlorrebmgmerﬂdplrldhl.omw on 635 .8/ (aF . g wiftlehe title
conpound mr%oﬁxﬁﬁ%ﬁ@ﬁt@%%%‘%v@ﬁaav‘@ét f&lléés crystaldl p. =152[err] C (dec.)

20 M5(m e) cul ated for
C[err]H[err]N[Brr rﬁ@ err]H[err]qerr] Theory: C, 65.12; H,
.10; N, 8.7&s({moand: IHF7@é4)85; H, 6.38; N, 8.48. _

EXANP'&'% 107 153 6§,1531.
5- (4- met hoxybe zoy 2 no- h§°(‘¥ Y p? poerl J‘oung ylg
i ndol e funarate

EXAMPLE 103
5-(3-chlorcbenzoyl)amino-3-{1-methylpiperidin-4-yl)-1H-
indole fumarate

15 Beginning with 1.14 gm (5.0 mMol) S-amino-3-(l-methyl-
piperidin-4-yl)-1H-indole and 0.62 mL (5.0 mMol) 3-
chlorobenzoyl chloride, 0.942 gm (38.9%) of the title
compound were recovered as a colorless solid. '
m.p.=1850C (dec.)

20 MS(m/e): 367 (M*)
Calculated for C21H22N30CleC4H404: Theory: C, 62.05; H,
5.41; N, 8.68. Found: C, 61.77; H, 5.60; N, 8.61.

EXAMPLE 104
25 5-(4-chlorobenzoyl)amino-3~{l-methylpiperidin-4-yl)-1H-
indole fumarate
Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(l-methyl-
piperidin-4-yl)-1H-indole and 0.64 mL (5.0 mMol) 4-
chlorobenzoyl chloride, 0.339 gm (14.0%) of the title
30 compound were recovered as a colorless solid.
m.p.=1639C (dec.)
MSi(m/e): 367(M*)
Calculated for C23H22N30C1l.C4H404: Theory: C, 62.05; H,
5.42; N, 8.68. Found: C, 61.92; H, 5.47; N, 8.52.
35



Beginning with 1.14 gm (5.0 mwl) 5-am no-3-(1-nethyl -

pi peridin-4-yl)-1Hindole and 0.853 gm (5.0 mwol) 4- met hoxybenzoyl
chloride, 0.398 gm (16.6% of the title 30 conmpound were recovered as
an off-white solid. mp.=151]err] C (dec.) M5(m e):

364(Merr])

ct Mass: Theory: 364.2025. Found: 364.2
WO 96/ 29075  WO96/2 ¢

PCT/ US96/ 03500

-107- EXAMPLE 108

5-(2-furoyl)am no-3-(1-nethyl pi peridi n-4-yl 3ok i ndol e

fumarat e Beginning with 1.14 gm (5.0 mbl)

5-ami no-3-(1-nethyl- 5 pi peridin-4-yl)-1Hindole and 0.52 nm. (5.0
mvbl ) 2-fur oyl chloride, 0.420 RBXAMPRE1WS5of the title conpound were

recovered as an of . i )
VB(nie): 324(M er 5f (%hgghéﬂ%%rzggléamnallp El ke 1 bSpeFEdin-4-y1) -1H

C[err]H[err]N[err]C{err] C[err]H[err]¥ﬂ49¥ﬁ fumgrat®y: cC 62.86: H
5.73; N, 9.56. Found:BégirfidinbSwikh 5.B89;gm\, (5208MmMol) 5-amino-3-(l-methyl-
EXAMPLE 10

- 74 mL mMol) 2-
5-(2-thi en%yl )arr?n% ??Jfl rretvl))ll 1leerrxc|1%|le az?d Io) 1H | n(dsol0 1o )

oxal at e methopdeanzovidg cRLeFRIde 70 -RiRd I™142 i) of &Hﬁnﬁlélfl

met hyl - pi peri di ncémybﬁndlwerredabeoaéﬂed) &2 anmb £E3wBimd/dglid. t hi enoyl
chloride, 1.2 gm,o 5556 3&4% gonpound wer e recovered as an

of f-white solid. 2 135[err] C (dec.) MS(me): 339(Merr])
Cal cul ated for CPSKNI%[ErﬁﬁNU@Fﬁ]CS Cerr]Herr]err]: Theory: C, 58.61
EXANPLE . 11? 54; bxa8t Mas0UNtheoty: 58364.2025.5. #dundt BEHA202925

5- (phenyl acet yl ) am no- 3- ( 1- net hyl pi peri di n- 4- yI) 1H—|ndole
oxal at e EXAMPLE

5-(3-methoxybenzoyl)amlno—3-(1-methylp1per1d1n-4-yl)-1H—
indole fumarate

15 Beginning with 1.14 gm (5.0 mMol) 5-amino-3-(l-methyl-
piperidin-4-yl)-1H-indole and 0.70 mL (5.0 mMol) 3-
methoxybenzoyl chloride, 0.653 gm (27.2%) of the title
compound were recovered as an off-white solid.
m.p.=152°C (dec.)

20 MS(m/e): 364 (M%)
Calculated for C22H25N302¢C4H404: Theory: C, 65.12; H,
6.10; N, 8.76. Found: C, 64.85; H, 6.38; N, 8.48.

EXAMPLE 107
25 5- (4-methoxybenzoyl)amino-3- (1-methylpiperidin-4-y1)-1H-
indole fumarate
Beginning with 1.14 gm (5.0 mMol) S5-amino-3-(l-methyl-
piperidin-4-yl)-1H-indole and 0.853 gm (5.0 mMol) 4-
methoxybenzoyl chloride, 0.398 gm (16.6%) of the title
30 compound were recovered as an off-white solid.
m.p.=1510C (dec.)
MS(m/e): 364(M*)
Exact Mass: Theory: 364.2025. Found: 364.2032.



Begi nning with 2.00 gm (5.74 m\bl) 5-am no-3-(1-
met hyl - pi peridin-4-yl)-1Hindol e di hydrochl ori de ethanolate 30 ..—and 2. 23

gm ( 14—4—mwty—phenyl acetyl chloride,” 0. 80 gm of . the title conmpound
were recovered as a tan solid. mp.<90[err] C M5(m e):
347(Merr]) Cal culated for CJerr]Herr]NerrJ]Oderr]H ]:
Theory: C, 65WOP627535 6.22; N, 9.60. Found: C, 65.68; ;‘&['6%’925”&

9. 83. WD 96/ 29075

PCT/ US96/ 03500 -107- -108-

EXAMPLE 111

5-(fur-2-oyl)am no- 3- (1 met hyl -1, 2, 3, 6-t etrahydropyri di n-4-

yl)-1Hi ndol e A. Preparation ofxfverd flggoyl! )am no-1H i ndole 5

To a sol ution of 0, olH-lnd

t et rahydr of ur an wgsre a%mé'éy;)%mﬁ° (%869?%} iperd m'tr?él) ﬁ% a%ﬁl%‘glégr_\d t he
solution was cooled in an ice bath. fumaratehe reaction mxture were

then added dropui e hediifing with (4. dnl0 sty SyknGhbos] denethgn-t hi s

addi tion s 10 (o30) ng_ bat e d.the reaction
m xture was stuPPBari‘?{sE)h%f‘Q Q‘F‘ ﬂgP;e a‘f%rﬁ;‘eﬁ\ﬁg Zgoit&"aﬂ Qﬂ" ?pm nt
t he reacti on washdprided G430 gmt ¢29ad¥) of the emltﬂaccmbMd weireh et hyl
acetate. The orggebge§ga Lgé(yhsoff_whnweg@l_ﬁpnbl ned and washed sequentially

with water, 2N so |Uﬂ%§ y roxi de, water and saturated aqueous sodi um
chl ori de. Mm-Phg i (48% lor ganics were then dried over sodiumsulfate
and concentr at eNSumde) : reﬂkﬂﬂ)pressure to give a dark purpl e solid.
The solidovas sehealigced Oedd Q‘.ﬁ@nzlmo o € ¥ SO to%@BE‘Y 9(':”"61‘936"”' uh a

gradi ent of di chI gronet hane 2 %al ni ng 0-2% hanol The recovered
solid was 5-dAysNal$i¥%d fFPb‘HFiet hgt &t &t §-8PvNe. B 8 (50. 39 of
5-(2-furoyl)am no-1Hindole as pale purple crystals.

m p. =181-182[err] C MS(me): 22 9 Cal cuI at ed for

C[err]H[err]N[errt]qurr] Theory C,
Found: C, 68.79; thiiengyl]ampmo-3- ‘l'methslpeaﬁﬁ%#a’ﬁr)oiﬂs%@m ut ed
i ndol e witsh 1-et hyl - oxalate

Beginning with 0.72 gm (3.14 mMol) 5-amino-3-(1-
methyl-piperidin-4-yl)-1H-indole and 0.525 mL (3.8 mMol) 2-
thienoyl chloride, 1.2 gm of the title compound were
recovered as an off-white solid.

20 m.p.=135°C (dec.)
MS(m/e): 339(M%)
Calculated for C1gH21N30S«C2H204: Theory: C, 58.61; H,
5.54; N, 9.64. Found: C, 58.90; H, 5.41; N, 9.89.

25 EXAMPLE 110
5- (phenylacetyl)amino-3- (1l-methylpiperidin-4-yl)-1H-indole
oxalate
Beginning with 2.00 gm (5.74 mMol) 5-amino-3-(1-
. methyl-piperidin-4-yl)-1H-indole dihydrochloride ethanolate
30 and 2.23 gm (14.4 mMol) phenylacetyl chloride, 0.80 gm of
the title compound were recovered as a tan solid.
m.p.<90°C ' '
MS(m/e): 347(M*%)
Calculated for C22H25N30.C2H204: Theory: C, 65.89; H,
35 6.22; N, 9.60. Pound: C, 65.68; H, 6.29; N, 9.83.



pi peri done 30 To a solution of 0.868 gm (15.5 niwl) potassium
hydroxide in 8 nL nethanol were added 1.0 gm (4.42 n\ol) 5-

(2-furoyl)am no-1HTndole and 0.774 nlL 1-ethyl-4-piperidone and t he
solution was stirred at reflux for 18 hours. The reaction m xture
was cool ed to anmbient and then diluted 35 with ice/water,  _ Th

resul tant pr NQ9MeBe was col | ect ed and dried under

solid was purified by radi al chromat ography (2 mmsilica), el ut| ng
with a gradi ent of WO 96/ 2907pgg -

PCT/ US96/ 03500 -109-

di chl or onet hane contai ni ng 5-7.5% net hanol and 0.5-1. 0% anmoni um
hydr oxi de. The product was then cryst gkAnpree 1fiaom ethyl acetate to

giO\\//\ge? 7é5 o %Aq“'ﬁ 26 %&fz[ erT C e(l-mEthna?gng)Sg%Md&%rxsél cul ated

for C[err]H[err]N[err]CIerr] Theor yYiC1HingipleH 6.31; N, 12. 53.
Found: C 71 5

B._Hprépadativn bE $3.(2-£ifbvl)amino-1H-indole
EXAMPLE 2; f t d dol
To a sol on of 0.780 g%?l(‘étulfwnﬁkl ?1 g? %ﬂé%é‘%&%ﬂeﬁ'aﬁfm 1¥1] )deil neone
et hyl pi peri di nis FD)m&l—mtﬁmmﬁuxennﬂexetmﬁoﬁumhnﬂaﬁwdﬁ mMol) 10 il
di met hyl f or rramr.dqewa{;@aﬁﬁ@@%x{a Fz%@ sia:uﬁéaéié v@éblcboiéd 1n at:{ IiQlehyhanl ne

followed by th i ti.on 348 ur oyl
chlori de. Aftglr" fgghﬁﬁ?g‘:%% “P‘é‘&b‘f'ﬁoﬂere then ﬁldféﬁﬁr% ?/%sc?o Iéa T“$1 an ice
bat h. The reactfildndnmMol) e2-furoyl whiotride pamtien chisd additdeom %88 ni et hyl

acetat e ggd 10%omp1ece the %xo&q%u%wd&&él%wmeaaaaéﬁ 2k isgpar at ed
and the 20 ueous extract ﬁgdelgg ng'th et h acet at e.
q

extracts were MRE JWaR oS TSt $ A4 thﬁpmperaturgodlﬁpn
hydr oxi de, wat eshisngosat urke erbamyienuwasodiluned with wateriad The

emai ning O gasAURER i PYANFechPl Uibeare. 1AMl bAIELANGARRGEALT At ed

under reduced pressure ue was _su &ect
chr onat ography Werenfipmbined anqg waghedopequenFialdy Yaph waker, 2N sodium

hydroxide, water and .saturated agueous sodium chloride.
The remaining organics: were. then dried over sodium sulfate
and concentrated under reduced pressure to give a dark
purple solid. The solid was subjected to flash
chromatography, eluting with a gradient of dichloromethane
20 containing 0-2% methancl. The recovered solid was
crystallized from ethyl acetate to give 1.8 gm (50.3%) of
5-{(2-furcyl)amino-l1H-indole as pale purple crystals.
m.p.=181-1820C
MS{m/e): 227 (M+1)
25 Calculated for C313H1(0N202: Theory: C, 69.02; H, 4.46; N,
12.38. Found: C, 68.79; H, 4.52; N, 12.25.

riperidone

30 To a solution of 0.868 gm (15.5 mMol) potassium
hydroxide in 8 mL methanol were added 1.0 gm (4.42 mMol) 5-
{(2-furoyl)amino-1H-indole and 0.774 mL l-ethyl-4-piperidone
and the solution was stirred at reflux for 18 hours. The
reaction mixture was cooled to ambient and then diluted

35 with ice/water. The resultant precipitate was collected
and dried under vacuum. This solid was purified by radial
chromatography (2 mm silica), eluting with a gradient of



di chl or onet hane: net hanol : ammoni um hydr oxi de.  Fracti ons cont ai ni ng
product were conbi ned and concentrated under _ reduced pressure,_ The
resi due—was—Tryst al |TZzed Trom et hyl “30 acet at e/ hexane to give 0.789 gm
(73.19% of the title conpound as an of f-white solid.

m p. =178-179[err] C MS(me): 338(mtl) Cal cul at ed for
Clerr]H err M98 err]: Theory: C, 71.19; H 6.87; N, JBCTUSI6NIS00
Found: C, 71.44; H, 7.09; N, 12. 40 WD 96/ 29075

PCT/ US96/ 03500 -110-

EXAMPLE 113 5-(4-fl uorobenzoyl )a?'r?%o 3-(1-ethyl piperidin-4-yl)-1H
I ndol e funmarate Fol | ow ng the procedure described in detail in

Exanple 5 dlaﬁloioﬂécmﬂe( %oh&aﬂﬂbh& $-71 &9 meehahel zand )m.rs'-aoﬁ (1-

et hyl - 1236tetra - 1 i ndol e enatedto
gi ve 0.527 gm %d’b‘(‘% (al tl g% %% was %eﬁscﬁ’ﬁ%ﬁ?'ld'
m p. =152- 155[@|thy¢: acetate \RY @iae: 0. '3?6$(m1()48 3%) of Calhe i idttled for

Jerr]Herr] Nb%gbﬁﬁaca@ré]ﬁih?hu Geeiéd pitRa’y: C 64.85 H, 5. 86;
N, 8.73.. Found 95; N, 8%

EXAVPLE 3114 18-P-=1 2%l or o- 4- | uor obenzoyl |
am no- 3-( 1- rrewmmperlm&wm-l) yl)-1Hi ndol e

Te5 SoL i ncatclusGeatd it Autir St 1 o 3. 8.51 .
4-y1)-1H i n)éol gn}"ﬁ 53?& trlc%/l J&ré%ce’fh cga%ﬁ'd){‘\ﬂe}gygﬁded 20 0.208 nL

(1.3 mwl) trlethyIS|Iane and the reaction m xture was stirred at
anbi entqo After 2 hours, the reaction ture was concentrated under
reduce pr essure, To th resi Sue was acféled 2N sodi um hydr oxi de and
the aqueous was 2~ {2- u’é&X#’a’é‘t‘é’&'\h‘t‘ﬁ et EnRiRardCRand -y rhelBumdioded or gani c
25 extracts weme wastbgtivr Lf2.960i gin Y/ awiode, Sdambso-Brerl -

sodi um sul f at %t?&%g&?gplﬁi\}pagfg}lbatlﬁd g&?f& :{rf"q}blcﬁ\i REES S drofuran ahd 9i Ve

an orange foam ect &
0 mL d:.methylformamlde were added 0.536 mL (3.85 mMol)
15 trlethylam:me followed by the dropwise addition of 0.348 mL

(3.5 mMol) 2-furoyl chloride. Aafter 18 hours the reaction
mixture was cooled in an ice bath. The reaction mixture
was the partitioned between 100 mL ethyl acetate and 100 mlL
2N scodium hydroxide. The phases were separated and the
20 aqueous extracted again with ethyl acetate. Organic
extracts were combined and washed sequentially with 2N
sodium hydroxide, water and saturated agueous sodium
chloride. The remaining organics were dried over sodium
sulfate and concentrated under reduced pressure. The
25 residue was subjected to radial chrbmatography'tz mm
silica), eluting with 100:10:1
dichloromethane:methanol :ammonium hydroxide. Fractions
containing product were combined and concentrated under
reduced pressure. The residue was crystallized from ethyl
30 acetate/hexane to give 0.78%2 gm (73.1%) of the title
compound as an off-white solid.
m.p.=178-179°C
MS(m/e): 338 (M+1l)
Calculated for C20H23N302: Theory: ¢, 71.19; H, 6.87: N,
35 12.45. Found: C, 71.44; H, 7.09; N, 12.40.



chromat ography (2 mmsilica), eluting with 100: 10:1

di chl or onet hane: net hanol : . apmoni um hydr oxi de. The resi due 30 . was
crystallized fromethyl acetate/hexanes to give 0.27 gm (67.3% of
the title conpound as a burnt orange powder. M5(me): 385(Merr])
The conpoun anpl es 115-124 were prepared by the re
descri bed i gﬁﬁg{”ﬁﬁs I n Exanple 42. 35 ' WO 96/ ZM’%

PCT/ US96/ 03500 -111-

EXAMPLE 115 -110-
5-(nethoxyacety|)anino-3-(1-nethy|piperid&n-4-y|)-1k+indole

Beginning with 13 ng (0.056 nmwl) 5-am no-3-(1-nethyl-

pi peridin-4-yl)-1Hindol e and 6.5 npEXAMEYEO 148Dl ) net hoxy- 5 acetyl
chloride, 14.2 i Q r. s oas. Vaked.
VBT €) - 302( M %W%%OPB&Wi)%ﬁn% gp?fﬂ&l%pqperld&ﬁ.'@ ?.%lg 10

5- ((2-t hi enyl ) acet yl ) anmi no- 3- ( 1- neiP§PIf FAFRERRS4-yI ) - 1H

i ndol e FBEDowINiGhe plrotddure (dedtxGbetibin detaliilndn3Ekdmpbé hyl -
pi peridigh-4-yh)- 1H-4 e ({ 5%3 Py A e Al

t hi opher?g) acelt%l' Ig%}g%e(ﬁ?% %MQIW(J%ZE% 0 O%E%lzgle’%no 3 é%)rrpound wer e
recover ed. ethyl“@x2ﬁ}ﬂé-;gggeh;gr@?grldin-4-yl)-1H-indole were

EX?gP%E 1%7 -hydrogen?ted to girf 0.527(51 (34.8ﬁ)|of the(;itlezgompound

5- (3- (et hoxygar Qo oyl ) am no- 3- ( 1- net hyl pi peri di n-
4-y|)-1H—indo%§ Q QXA lg)‘.‘;"gﬁleeginning with 13 ng (0.056 mwol)

5- am no- 3- ( 1- MePh§R52-155°C pjperidin-4-yl)-1Hindole and 9.0 ng (0. 059
mvol) (1 Ms (mpel hoxasam+agnyl ) propanoyl chloride, 14.1 ng (75% of the
title compoungayefifat &8 et andgnzor-CHifEe) - s M & Jou.es; n,

5.86; N, 8.73. Found: C, 65.15; H, 5.95; N, 8.95.

EXAMPLE 114
15 5-{2-chloro-4-fluorobenzoyl)amino-3- (l-methylpiperidin-4-
. ¥1l)-1H-indole
To a solution of 0.40 gm (1.04 mMol) 5-{2-chloro-4-
fluorcbenzoyl)amino-3- (1-methyl-1,2, 3, 6-tetrahydropyridin-
4-yl)-1H~indole in 5.2 mL trifluoroacetic acid were added
20 0.208 mL (1.3 mMol} triethylsilane and the reaction mixture
was stirred at ambient. After 2 hours, the reaction
mixture was concentrated under reduced pressure. To the
residue was added 2N sodium hydroxide and the aqueous was
extracted with dichloromethane. The combined organic
25 extracts were washed with 2N sodium hydroxide, dried over
sodium sulfate and then concentrated under reduced pressure
to give an orange foam. The foam was subjected to radial
chromatography (2 mm silica), eluting with 100:10:1
dichloromethane:methanol: ammonium hydroxide. The residue
30 was crystallized from ethyl acetate/hexanes to give 0.27 gm
(67.3%) of the title compound as a burnt orange powder.
MS(m/e): 385(M+)
The compounds of Examples 115-124 were prepared by the
procedure described in detail in Example 42.
35 '



EXAMPLE 118
5-(2-fluorobenzoyl ) am noz3- (1-nethyl piperidin-4-yl)-1H
i ndol e 30 Beginning with 10 ng (0.0437 mwbl) 5-am no-3-(1-
met hyl - pi peridin-4-yl)-1Hindole and 5.4 [err]L (0.0458 nil)
) / S .
2 quorobenz%%L chloride, 12.2 ng (80% of the title O 9 %gﬁgm»ere

recover ed. “m”ﬁﬁ(nie): 351(Merr]) 35

PCT/ US96/ 03500 -112-

EXAMPLE 119 -111-
5-(2-nethy|benzoyl)anino-3-(1-nethy|piperid}n-4-yl)-1k+

I ndol e Beginning with 10 ng (0.0437 mwbl) 5-amno-3-(1- 5

met hyl - pi peridin-4-yl)-1Hindol e and BxAMprs 1s (0. 0458 nivbl ) _

2- met hyl benzoy |s-§ﬂk£%%%3cér§’ié FEET§>Q§ Yiﬁ%eéﬂﬁp&bgrgdin-4 -yl )C-Q.IH-)-Q.“BQI&B re

recover ed. .
EXAMPLE 120 Beginning with 13 mg (0.056 mMol) 5-amino-3-(l-methyl-

_5-8 3|— met hyl benmplekaaiﬁm%l(ﬂ-m&hagmépﬁiads'o.gs ﬁtgyﬂll)-.db'b mMol) met}loxy-h |
i ndol e e Lng Wi ny . Dx -%-ﬁ - yl -
pi peri di r?—4-y| )a-cfﬂ'?ng%f‘gr %d 95‘2'%“‘?0.‘6&) rﬂ%blr%{%}n%égn&%r?e yf"gg zoyl
chloride, 17.rxesgvesedy of the title conpound were recovered.
MS(m e): 348( MMarthlb): 302 (M*+) EXAMPLE 121 20
5-(2-trifluoromethyl benzoyl)am no- 3-(1- net hyl pi peri di n- 4-
yl)-1Hindol e Beginning with 13 ng (0.056 mvl)
5-ami no- 3- (1- net hyl - pi peri di NEXANPRE D36 ndol e and 13.0 ng (0.062
mvbl ) 2-39 st 2L HR{ enpl fRd 913 amins b 011 Gfechglp3plBi 4 B994-yah ke title
25 conmpound were recovered. .
indocle
Beginning with 13 mg (0.056 mMol) S5-amino-3-{l-methyl-
piperidin-4-yl)-1H~indole and 9.6 mg (0.059 mMol) (2-
thiophene)acetyl chloride, 14.1 mg (72%) of the title
15 compound were recovered.

MS({m/e): 354(M*)

. EXAMPLE 117
5- (3~ (methoxycarbonyl)propancyl)amino-3-{1l-methylpiperidin-
20 4-yl}~-1H-indole
Beginning with 13 mg (0.056 mMol) S-amino-3-(l-methyl-
piperidin-4-yl}-1H-indole and 9.0 mg (0.059 mMol) (3-
methoxy-carbonyl)propanoyl chloride, 14.1 mg (75%) of the
title compound were recovered.

25 MS(m/e): 344(M%)
EXAMPLE 118
5-(2~-fluorchenzoyl)amino-3- {l-methylpiperidin-4-yl}-1H-
indole
30 Beginning with 10 mg (0.0437 mMol) S-amino-3-(1-

methyl-piperidin-4-yl)-1H-indole and 5.4 pL (0.0458 mMol)
2~-fluorobenzoyl chloride, 12.2 mg (80%) of the title
compound were recovered.
MS(m/e): 351(M%")

35



MS(me): 401(Merr]) EXAMPLE 122
5- (3, 4-di chl or obenzoyl ) am no- 3- (1- net hyl pi peridin-4-yl)-1H 30

i ndol e Beginning wmth 10 ng (0.0437 mwol) 5-am no-3-(1-
met hyl - pi peridin-4-yl)-1Hindole and 9.6 ng (0.0458 mnbl)

3, 4-di chl orobenzoyl chloride, 14.4 ng (829@ of the title und
WECTESH

were recover &P S M5(nmfe): 401(Merr])

PCT/ US96/ 03500 -113-

EXAMPLE 123

5- (2, 4-di chl orobenzoyl ) am no- 3- ( 1- nethylplperldln 4-yl)-1H

I ndol e - Beginning with 10 ng (0.0437 mwbl) 5-amno-3-(1- 5

met hyl - pi peridin-4-yl)-1Hi ndol e and Exampierile (0. 0458 nivbl)

2 -0 ol o bl il it 500, B oeiin-o-v1) SOun

EXAMPLE 124 5- (i soxazol - 5- oyl)bﬂ¢ 3-(1-net hyl pi peridin-4-yl)-1H
i ndol e Begi ritiingg wat hh1 @ 3ngrl . 2465 6mdD] )5-Gndfiord~ 814 1- et hyl -

pi peridi g-4-yl he éﬂﬂji-[y'ﬁéh%'iﬂ 8- %ﬂ)%-(x%@@% ah8q. olfim (0.0458 matol)

| soxazol e- 5- car%onyl chlorid 7% of the tit conmpound

wer e recovered2'MEthY1quaﬁmﬂeF OBQQth rp)mg {95%) of the title
EXAMPLE 125 20compound weAlel eeBatrer&¥nt hesis of 5-(2-thienoyl)amn no-3-(1-

met hyl pi peri di p=4-vyl oxal at e ' To a solution of 0.615
gm (4.8 m\bl) §$éﬂ¥%% 5]§Q965? in 10 nL dichl oromet hane were added

0.778 gm (4.8 mvbl)
10 EXAMPLE 120
5« ({3-methylbenzoyl)amino-3~ (l-methylpiperidin-4-yl)-1H-
indole '
Beginning with 13 mg (0.056 mMol) 5-amino-3-{l-methyl-

piperidin-4-yl)-1H-indole and 9.2 mg (0.059 mMol) 3-

15 methylbenzoyl chloride, 17.1 mg (88%) of the title
compound were recovered.
MS(m/e): 348 (M*)

EXAMPLE 121
20 - 5={2-triflucromethylbenzoyl)amino-3-(l-methylpiperidin-4-
y¥l})~-1H-indole
Beginning with 13 mg (0.056 mMol) 5-amino-3-(l-methyl-
piperidin-4-yl)-1H-indole and 13.0 mg (0.062 mMol} 2~
trifluoromethylbenzoyl chloride, 20.3 mg {(89%) of the title
25 compound were recovered.
MS(m/e): 401 (M*+)

EXAMPLE 122
5-(3,4~-dichlorobenzoyl)amino-3~(l-methylpiperidin-4-yl)-1H-
30 indole
Beginning with 10 mg (0.0437 mMol) 5-amino-3-(1l-
methyl-piperidin-4-yl)-1H-indole and 8.6 mg (0.0458 mMol)
3,4-dichlorobenzoyl chloride, 14.4 mg (82%) of the title
compound were recovered.
35 MS(m/e): 401(M*)



NN- car bonyl di i m dazole in 2 nL dichl oronethane. After 1.5 25

solution of 1.0 gn1(4 4 mvbl) 5-am no-3-(1-
nmet hytprperidin-4-yl)-TH1ndole in 15 niL dichl oronet hane

and the reaction mxture stirred for 18 hours at anbi ent .
reaction mxture was washed sequentially with 1IN so
wat er and sWPIFZIIY aqueous sodi um 30 chloride. The r

hour, a

I

was added

i

The

|de
or gani cs

were dried over sodi um sulfate and the volatil es renoved under
reduced pressure. The residual brow, foam was subjected to radial

chr omat ogr aphy (2 nn1si|ica), eluting witha gradi ent of
di chl or onet hane cont ai ni ng 5-7. 5% net hanol and 0. 5% 35

et hyl acetate

PCT/ US96/ 03500 indole -114-
treated with oxal |Qe§£m€l1.ﬁ¢) viithe 10- R 00N 443Y. FiMo10f St&Rino-3

5" OUC o aPsay SR Sy LT A R g vy Y ‘?’“‘Fﬁ

anmoni um
hydr oxi de. Fractions shown to cont agxaNeFIEIURE wer e conbi ned and

concent rat ed_unger o1 eONCRE RLESSYS Paming:3-{1 BeRogb &L Aa Ry Fhssphyed in

-{1-titl

58.73; H 2,4- 61@@10mbesxzml Ebliodides 12326mg KR0S sif the §icde

Cener al proce@ghﬁoﬁﬁa aéygtygggbbggdof carboxylic acids with
To a suspensi on of

5-am no- 3- ( 1- I pe n-4-yl)-1Hindole 10
4-5 equivalen ¥ B yﬁt& Mdund 1-

ethyl-3;(3-d|nethylan1nopropyl)carbodiinide (Desai, et al.,

Tetrahedyon Letters, 34(48), 7685 ( 1883)pr.E A2gh! or of orm

1H-1

ar e

was
e

§9(|V[e”])

gory: C,

added 1

equi val ent of 5 no 3- eri_di n-4- dole and 2-3
egui val ents of t g?ir é%"ﬁ‘PS3 ‘1"Fﬁ5h¥%%’&q%ﬁl)lf‘s4a§ Vat¥d until

the reaction is conplete

cvapor ati on of .. besimapng yickdo B, 89io8e RIS SFhn 8 £
126- 1Pdpespdin-4-yl) - 1H-1ndole and 8.21 mg (0.@63\WM9d )25

5- (1- prifpanoyliseragol &-3-lcamonyllpchkor ide)- 4:-0/.14) mgH(5MEp|6f the title

compound were recovered.
MS{m/e): 325(M*)

EXAMPLE 125 -

20 Alternate Synthesis of 5-(2-thienocyl)amino-3-(1-
methylpiperidin-4-yl)-1H-indole oxalate
To a solution of 0.615 gm (4.8 mMol) 2-thienoic acid

in 10 mL dichloromethane were added 0.778 gm (4.8 mMol)

N,N-carbonyldiimidazole in 2 mL dichloromethane.

25 hour, a solution of 1.0 gm (4.4 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole in 15 mL dichloromethane
was added and the reaction mixture stirred for 18 hours at
ambient. The reaction mixture was washed sequentially with

1N sodium hydroxide, water and saturated aqueous sodium
30 chloride. The remaining organics were dried over sodium

sulfate and the volatiles removed under reduced pressure.
The residual brown foam was subjected to radial

chromatography (2 mm silica), eluting with a gradient of
dichloromethane containing 5-7.5% methanol and 0.5%

35 ammonium hydroxide. Fractions shown to contain product
were combined and concentrated under reduced pressure.
This material was dissolved in ethyl acetate/ethanocl and

heat ﬁmﬁohe applied if necessary. The

dﬁ%mgégynples

After 1.5



Beginning with 12.0 ng (0.05 mwbl) 5-am no-3-(1-

met hyl pi peridin-4-yl)-1Hindole and 8[err]L (0.1 mwl) 1- 25 propanoi c
acid, 13.0 nmg (91% of the title conmpound were - recover ed.
MB(m e): 286(Ml) EXAVPLE 127 30
5- (2- et hyl propanaoyl ) am no- 3- ( 1- et hyl pi peridi n-4-yl)-1H

i ndol e °9ﬁ&ﬂé§inning with 12.0 ng (0.05 nmbl) 5-am noPSFLE6ISE0
nmet hyl pi peridin-4-yl)-1Hindole and 8.8 ng (0.10 nmwl) i sobutyric
acid, 11.8 ng (79% of the title conpound Wel4§ 35 recovered.

M5(m e): 300(M+1) WD 96/ 29075

PCT/ US96/ 03500 -115-
EX?!PLE %Z?b was treated with OXﬁlic_acid to gjvelg.%2+gm (10.7%) of the

- (3- net hyl but an = 3= (a1 I per.d g n-4-yl) - '

I ndol e Qﬂ%%é%%%ﬁ’(d\}magﬁsléég Qr%?l .05 mwl) 5-amno-3-(1- 5

net hyl pi peri di n- ®BP+ 516926 ndol e and 10.0 ng (0. 10 nivbl) i soval eric
acid, 17.0 ng (1f6tRGepf (3B M+l e conpound were recover ed.

VB (nie) : 314 ( EE&%Q ayr c oS- : : L]
5- (1- pent anoyl) a%&no- -?el- %rhyg&ﬂﬁyﬁ cﬁ; nc-zz{{-zﬁ")'- 1?—1’?%’%1 e%XA%% 219
Begi nning with 12-80pgN{ @ OB .nvEPUNE: arg NP8 6Q1-H, 5.54; N, 9.64.
nmet hyl pi peridin-4-yl)-1Hindole and 10.0 ng (0.10 mbl) pent anoi c
acid, 12.8 ng (8R%.9f,the tisle conpaund were 15 [,eco ered. ., ‘
M5(m e): 314( M+l EXRRPER 4136
5- (et hoxyacetyl ) am no- 3 : ol -
10 To a suspension of 4-5 equivalents of polymer bound 1-
ethyl-3-(3-dimethylaminopropyl)carbodiimide (Desai, et al.,
Tetrahedron Letters, 34(48), 7685 (1993)) in chloroform
are added 1 equivalent of 5-amino-3-(l-methylpiperidin-4-
Yl)-1H-indole and 2-3 equivalents of the carboxylic acid.
15 The reaction is agitated until the reaction is complete,
heat may be applied if necessary. The resin is removed by
filtration and the product isolated by evaporation of

solvent. This procedure is illustrated by Examples 126-

178.
20
EXAMPLE 126
5-(l1-propancyl)aminc-3-{l-methylpiperidin-4-y1)-1H-indole
Beginning with 12.0 mg (0.05 mMol) S-amino-3-{1-
methylpiperidin-4-yl)-1H-indole and 8 uL (0.1 mMol) 1-
25 propanoic acid, 13.0 mg (91%) of the title compound were
recovered.
MS(m/e): 286(M+1)
EXAMPLE 127
30 5- (2-methylpropanoyl)amino-3- (1-methylpiperidin-4-y1) -1H-
indole

Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-
methylpiperidin-4~yl)-1H~-indole and 8.8 mg (0.10 mMol)
isobutyric acid, 11.8 mg (79%) of the title compound were

35 recovered.
MS(m/e}: 300(M+1)



20 Beginning with 12.0 ng (0.05 mwl) 5-am no-3-(1-
met hyl pi peridin-4-yl)-1Hindole and 11.0 [err]L (0.10 mbl)
et hoxyacetitacid, I5.Z ng (9/% of the title conpound were
recovered. MS(me): 316 (Merr]) 25

EXAMPLE 131

5- ( phenoxy N®e62M M no- 3- (1- et hyl pi peri di n-4-yl ) - 1H i ndol RCT/US96/03500
Beginning with 12.0 ng (0.05 mwl) 5-am no-3-(1-

met hyl pi peridi n-4-yl)-1Hindole and 15.0 Hg (0.10 mwol) 30
phenxoyacetic acid, 9.4 ng (52% of t he "&tre conpound were
recover ed. M5(nfe): 364(M1) WO 96/ 29075
PCT/ US96/ 03500 EXAMP 28 -116-

LE 1
EXAMPLE 132 5- (di phenyl acetyl ).am.no-3-(1-peth i peridin-4-yl)-1H
i ndol & 5~ (3-meghyAgnRV haRbte’ ol sy fRgper L iy d - k- L
nmet hyl pi peridin-4-yl)-1Hindol e and 2lifdode (0. 10 mvbl)

di phenyl aceti c acigl.;lds . f bt ko OEAMAS -3-- L. vere
recover ed. %@(1#?"6‘99”&5%}?%12(9 t.ngtlgﬁ b5 fuffo £1° 0-3-(
EXAMPLES 133 methylpiperidin-4-yl)-1H-indole and 10.0 mg (0.10 mMol)

5- (ci nnanoyl ) ssovaletriclasedhylDipaig dil004%y| of lthe ndalle compound were

Begi nning wt e (0.05 mwbl) 5-am no-3-(1-

met hyl pi peri di ie4-y1)~1H i ndol e and 15.0 ng (0.10 m\bl) ci nnani ¢
acid, 7.2 ng Msim4elsf 3q8dMP Yt e conpound were 15 recover ed.

MB(m e): 360(M+1) EXAMPLE 134

5-(cyc ﬁpropanecar bonyl ) am no- 3- ( 1- %Bi 8 idin-4-yl)- 20

1H i nddlre Begi nning w t ) %0. 05 mwol ) 5-am no-3-(1-

5- (l-pentanoyl)amino-3-(l-methylpiperidin-4-yl)-1H-indole
Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 10.0 mg {(0.10 mMol)
pentanoic acid, 12.8 mg (82%) of the title compound were
15 recovered.
MS(m/e): 314{M+1)

EXAMPLE 130
5~ {(ethoxyacetyl)amino-3-{1-methylpiperidin-4-yl)-1H~indole
20 Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-

methylpiperidin-4-yl)-1H-indole and 11.0 pL (0.10 mMol)

ethoxyacetic acid, 15.2 mg (97%) of the title compound were
recovered.
MS{m/e): 316(M+1)

25
EXAMPLE 131
5- (phenoxyacetyl)amino-3-(1l-methylpiperidin-4-yl)-1H-indole
Beginning with 12.0 mg (0.05 mMcl) S-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 15.0 mg {0.10 mMol)
30 phenxoyacetic acid, 9.4 mg (52%) of the title compound were

recovered.
MS({m/e): 364 (M+1)



met hyl pi peridin-4-yl)-1Hindole and 9.0 [err]L (0.10 mwl)

cycl opropanecarboxylic acid, 11.4 ng (77% of the title conpound
were recovered. 25 VE(m-e): 298( M+l)
EXAMPLE 135

5- (cycl obut anecar bonyl ) am no- 3- (1- et hyl pi peri din-4-yl)-1H
I ndol e 30 ”’”gégl nning with 12.0 ng (0.05 nWl) 5-am no"‘?"l’I""”‘”
nmet hyl pi peridin-4-yl)-1Hindole and 15.0 ng (0. 10 mbl)

cycl obut anecarboxylic acid, 15.0 ng (969 ofighe title conmpound were
recover ed. M5(me): 312(M+l) 35 WD 96/ 29075

PCT/ US96/ 03500 -117-

EXAMPLE 136 EXAMPLE 132

5 (eycl opent anecar QoRi i Adedeydy %ﬁééﬂ'ﬂ(ﬁ?@%égglﬁn}\%%ﬁdm 4-y1)-1H-

1H i ndol e ning w amn03(1-' 5
nmet hyl pi peridin-4-yl)-1Hindole and 11.0 10 mivbl)
cycl opent anecar boxy! isegatning with rmp. (019@+%1 08 rniMea )t iStBmino-3-{1-conpound

d. 1
&E/PLEC% e met:hgl lé@%{réexan a&%ﬂ%mlé%e nac?ds 2(1 9 m?h%/? pjl'opénruloglggw4 yl)

- 1H d:.phenylacet:.c ac1d 0ip of the ti

12.0.ng (0.05 mvadre Teadiveped: (1- rret hyI pi peridin-4-yl)-1Hindole
and 13.0 ng (O. ]D%(l;q\/%l) 354 1)cycl ohexanecar boxylic acid, 20.6 ng (100+%
of the title c&rrpoun VWere recovered. MS(rﬂe) 340( M+1)
EXAMPLE 138 20 5-(1, 2, 3, 4-tetrahydr onapht h- 1- oyl ) am no- 3- ( 1-
met hyl pi pgoi di n-4-yl)-1Hindol e EXAMPLE 133

5- (cinnamoyl)amino-3-(l-methylpiperidin-4-yl)-1H-indole
Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 15.0 mg (0.10 mMol)}
cinnamic acid, 7.2 mg (40%) of the title compound were
15 recovered.
MS(m/e): 360(M+1)

EXAMPLE 134
. 5- (cyclopropanecarbonyl)amino-3-(l-methylpiperidin-4-yl}-
20 1H-indole
Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-
methylpiperidin-4-yl}-1H-indole and 9.0 puL. (0.10 mMol)
cyclopropanecarboxylic acid, 11.4 mg (77%) of the title
compound were recovered.

25 MS{m/e): 298 (M+1)
EXAMPLE 135
5- {cyclobutanecarbonyl)amino-3~(l-methylpiperidin-4-yl) -1H-
indole
30 Beginning with 12.0 mg (0.05 mMol) 5-amino-3-{(1-

methylpiperidin-4-yl)-1H~indole and 15.0 mg (0.10 mMol)
cyclobutanecarboxylic acid, 15.0 mg (96%) of the title
compound were recovered.
MS(m/e): 312(M+1)

35



Beginning with 12.0 ng (0.05 mwbl) 5-am no-3-(1-

nmet hyl pi peridin-4-yl)-1Hindole with 16.2 ng_(0.10 mwl)

1, 2,73, 4-Tefrahydro- 1-naphthoic acid at 70[err]C, 16.2 ng (84% 25 of
the title conmpound were recovered. _ M5(nfe): 388(Mrl)

EXAMPLE 139

5-(3-f|uorobéﬁ?ﬂ???yhino-3-(1-nethy|piperidin-4-y|)-1FL 30 PCT/US96/103500

i ndol e Beginning with 12.0 ng (0.05 mwbl) 5-am no-3-(1-

net hyl pi peridin-4-yl)-1Hindole and 21.0 nmy46Q. 15 mwbl) 3-

fl uorobenzoic acid, 11.8 ng (67% of the t|tIe conpound wer e
recovered. 35 M5(nie): 352(N%1) WO 96/ 29075

PCT/ US96/ 03500 EXAMPLE 136 -118-

EXAMPLE 140 1)-1H
I ndol e 5= (ﬁ§a o%nfgéﬂgggﬁ&égﬁdEﬁﬁh? 070 é%ﬁ%ﬁ#ﬁ%gBé%?é%ﬂSP?ﬁ{W L

net hyl pi peri di n-4-yl)-1Hi ndol e and 52¥§ A§dpde 131 nbl ) 4-

bronmobenzoi ¢ acid, ZPegimling/GiBA)1Df0 nide (0. 05 emONPBHGhino-3~-(1WeEre

E;Z%E[Eegzl 10 metrl\{ﬁ(p?p@:idi‘ﬂig’zzfy £I{d)indole and 11.0 mg (0.10 mMol)

5- (4- i odobenzoysyekAneatanecarberyd ift Raiiddi Ab44ymg - (490+3doPé the title
Begi nning wi th démgbufil Werl4fesdldded- am no- 3- (1-

met hyl pi peri di zlq%?, 1#3 gbgg and 32.0 nmg (0.131 mwol) 4-
: . G .

| odobenzoi ¢ aci of the title conmpound were
recovered. 15 M5(nfe): 459(Merr])
EXAMPLE 142

EXAMPLE 137
o, (5 odsbenzont oo (el ST ST 0
nmet hyl pi peridin-4-yl)-1Hindol e and 32.0in@pxéL131 mvbl ) 3-
Beginning with 12.0 mg (0.05 mMol) S5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 13.0 mg (0.10 mMol)
15 cyclohexanecarboxylic acid, 20.6 mg (100+%) of the title
compound were recovered.
MS(m/e): 340(M+1)

EXAMPLE 138
20 5-(1,2,3,4-tetrahydronaphth-1-oyl)amino-3-(1-
methylpiperidin-4-yl)}-1H~indole
Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-
methylpiperidin~4-yl)~1H-indole with 16.2 mg (0.10 mMol)
1,2,3,4~tetrahydro-1-naphthoic acid at 70°C, 16.2 mg (84%)
25 of the title compound were recovered. '
MS{m/e): 388{M+1)

EXAMPLE 139
5-{(3-fluorobenzoyl)amino-3-(l-methylpiperidin-~4-~yl)-1H-
30 indole
Beginning with 12.0 mg (0.05 mMol) S5-amino-~3-{1-~
methylpiperidin-4-yl)-1H-indole and 21.0 mg (0.15 mMol) 3-
fluorcbenzoic acid, 11.8 mg (67%) of the title compound
were recovered. '
35 MS(m/e): 352(M+1)



| odobenzoic acid, 15.9 ng (80% of the title conpound were

recover ed. MS(me): 459(Merr]) 25 _

EXAMPLE 143 '

5- (4- et hyl benzoyl ) am no- 3- ( 1- net hyl pi peri di n-4-yl)-1H

I ndol e Reacting 12.0 ng (0.05 mwol) 5-am no-3-(1-

met hyl pi per iY@ BP6/280%8 ) - 1H-i ndole with 14.0 nmg (0.10 nibl ) 4- PGEUSI6/03S00
nmet hyl benzoic acid at 70[err]C, 12.0 ng (69% of the title conpound
wer e recover ed. M5(m e): 348(N%1)_118_ WO 96/ 29075

PCT/ US96/ 03500 -119-

EXAMPLE 144

5-(4- hexyloxybenzoyl)an1no 3- (1- met helkpMPEET - 4-Y! ) - 1H

i ndol e nnln (0.044 1- 5
et by pi per i di n- 8 §F75% hf&wﬁgﬁa%-g% m(e&hxé&lm%ﬂsw@-ﬂ’ 24
hexyl oxybenzoi ¢ aci d, 16 8 ng (89% of indoleitl e conpound wer e
recover ed. MRgTh ek ng S0, 0 mk0 (0.087 mMol) S-amino-3- (1-

EX?XP%FI ﬁﬁordﬁﬂ?ﬁﬁﬁﬁgﬁgb?}?fﬁnxﬁj?}H{i“ﬂﬁ}ﬁy??ﬂ;ﬁ%’odpﬁ 49131 miol) 4-

yl)-1Hi ndol e bromobenzozc eid Nr@h@ wgt 175289) mf (theO5indel gompoamdno- 3- (1-

met hyl pi peri di gdole and 29.0 ng (0.15 mwbl) 4- 15

trlfluoronethy en20|c aC| 11.6 ng (58% of the title conpound

were recovered® ): 402(N%1)

EXAMPLE 146 20 EXAMPLE 141

)5” § 3- 1u ;Lél Idu?)r 05“3{43’ o%%ﬁ%}i‘%%o?‘ 3(-]( lnﬁgpﬂyfﬁﬁéfﬁyxﬂ-i—yl) -lH-indole

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-{(1-

methylpiperidin-4-yl)~1H-indole and 32.0 mg (0.131 mMol) 4-
iodobenzoic acid., 12.0 mg (60%) of the title compound were
recovered.

15 MS(m/e): 459 (M*)

EXAMPLE 142
5-{3-iodobenzoyl)amino-3-{1-methylpiperidin-4-yl)-1H-indole
Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1-

20 methylpiperidin-4-yl)-1H-indole and 32.0 mg (0.131 mMol) 3-
iodobenzoic acid, 15.9 mg (80%) of the title compound were
recovered.

MS(m/e): 459 (M*)
25 EXAMPLE 143
5-({4-methylbenzoyl)amino-3-(l-methylpiperidin-4-yl)-1H-
indole

Reacting 12.0 mg (0.05 mMol) 5-amino-3- {1~
methylpiperidin-4-yl)-1H~indole with 14.0 mg (0.10 mMol) 4-
30 methylbenzoic acid at 70°9C, 12.0 mg (69%) of the title
compound were recovered.
MS(m/e): 348(M+1)



Beginning with 7.0 ng (0.03 mwl) 5-am no-3-(1-
met hyl pi peri di n- 4- yI) 1Hindole and 17.1 ng (0.09 mwbl) 3-

triflOoromet hyl benzoiC acid, 8.7 ng (72% of the title 25 conmpound were
recovered. M5(m e): 403(N%2)

EXAMPLE 147

5- (4- cyanobenWO AR no- 3- ( 1- et hyl pi peridin-4-yl)-1H 30 PCT/USH6/03500

i ndol e Begi nning with 20.0 ng (0.087 mwbl) 5-am no-3-(1-

met hyl pi peridin-4-yl)-1Hindol e and 38.0 ng, % . 131 mwbl ) 4-

cyanobenzoic acid, 13.5 ng (43.1% of the titTe conpound wer e
recovered. 35 M5~nf e): 359( M+l) WO 96/ 29075

PCT/ US96/ 03500 EXAMPLE 144 -120-

SONPLE 10 s AUl 40O AL ) - 1

met hyl pi peridin-4-yl)-1Hindol e and 44. 0 ingiole. 131 mbl) 4-

nitrobenzoic acid, lge 1&1&%%&% 19, ot h\e {0l 644 GMMQUBHamino-3- VBY €

E;Zﬁ;ﬁ&egi§ met¥5&p1p£r1§£nflw§ﬁ% 1H- 1ndole and 30.0 mg (0.131 mMol) 4-

5- (4- (et hyl t hi debydpsybpazein-Bidl- A6t Bykpi Pi%)diof- the| yitle compound

1H-i ndol e were re@ggépgdng with 20.0 ng (0.087 mwbl) 5-amni no-3-(1-

met hyl pi peridin-4 ole and 44.0 ng (0.131 mwbl) 4- 15

(et hyl t hi 0) beni’t’ﬁ‘c‘?"&él d‘éig‘“&)lng (57.1% of the title ~ conpound were
recover ed. M5(nfe): 380(M1)

EXAMPLE 1H9 20 '

5~ (3 (dlnEthylan]no)b%@i%Xu%ﬁ%RéEﬂylbenzoy&E théngIé%-gétﬁylplperldln—4-

yl)-1lH-indole
Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)~1H-indole and 29.0 mg (0.15 mMol) 4-
15 trifluoromethylbenzoic acid, 11.6 mg (58%) of the title
compound were recovered.
MS(m/e): 402 (M+1)

. EXAMPLE 146
20 5-(3-trifluoromethylbenzoyl)amino-3-{(l-methylpiperidin-4-
vl) -1H-indole
Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1l-
methylpiperidin-4-yl)-1H~-indole and 17.1 mg (0.09 mMol} 3-
trifluorcmethylbenzoic acid, 8.7 mg (72%) of the title
25 compound were recovered.
MS{m/e): 403 {M+2)

EXAMPLE 147
5-{4-cyanobenzoyl)amino-3-(1-methylpiperidin-4-yl1l)-1H-
30 . indole
Beginning with 20.0 mg (0.087 mMol) S5-amino-3-(1-
methylpiperidin-4-yl)-1H~-indole and 38.0 mg (0.131 mMol) 4-
cyanobenzoic acid, 13.5 mg (43.1%) of the title compound
were recovered.
35  MS(m/e): 359 (M+1)



yl)-1Hi ndol e Reacting 12.0 ng (0.05 mwol) 5-am no-3-(1-
met hyl pi peridin-4-yl)-1Hindole wwth 17.0 ng (0.10 mwol) 3-

(di et hyl am no) benzoic acid at 70[err]C, 12.4 ng (66% of the 25 title
conmpound were recovered. M5(me): 377(m+l)

EXAMPLE 15

5- (4- phenyl gﬁ?%???anino-3-(l-nethylpiperidin-4-y|)-1FL 30PCWU$KN¥W0

i ndol e Reacting 12.0 ng (0.05 mwol) 5-am no-3-(1-

met hyl pi peridin-4-yl)-1Hindole with 20.32% (0.10 mwl) 4-

phenyl benzoic acid at 70[err]C, 10.0 ng (49% of the title conpound
were recovered. 35 MS(nfe): 410(M+1) WO 96/ 29075

PCT/ US96/ 03500 EXAMPLE 148 -121-

EXAVPLE 152 5« (4~nitrobenzo 1)amino-3r(1-me;hy;£iperidin-4-yl)-1H-

5-(4- (acetyl)benzoyl ) am no- 3- 1-nethy|9| eridin-4-yl)-1H

I ndol e Begi nning with 20.0 H8°{%.087 mvbl ) 5-am no-3-(1- 5

met hyl pi peri di n- 4-Bégiringnaddkh 2000 4vg X ONPETOMUSL) rAvEmMind-3~- (1-
acet yl kbenzoj { (ol AR : h [ u re
( yl s h&tﬁ;ci’.\%(p e ding%%%glfl%m%ﬂe 8ndl 84 S GRYMOUAS1 mMo1) 48

recover ed. , : .
EXAMPLE 153 Ditrobenzo acid, 13.8 mg (41.8%) of the title compound

5- (4- (benzoyl yerazoedgwerieada- 3- (1- et hyl pi peri din-4-yl)-1H

e
by

i ndol e £ HAYY with 10.0 nmg (0.044 mwol) 5-am no-3-(1-
et hy! pi per i df‘ﬁ-"ﬂf‘?ﬁ e and 30,0 g (0. 131 Ml ) 4. 18
(benzoyl ) benzoic acid, 14.4 ng (75% of the title conpound wer e
recovenad. MS(nle): 438( M+rl) EXAMPLE 149
5-(4- (methylthio)benzoyl)amino-3-({1l-methylpiperidin-4-yl)-
1H-indole

Beginning with 20.0 mg (0.087 mMol) S-amino-3-{1-
methylpiperidin-4-yl)-1H-indole and 44.0 mg (0.131 mMol) 4-
15 {methylthio)benzoic acid, 18.9 mg (57.1%) of the title
compound were recovered.
MS({m/e): 380(M+1)

EXAMPLE 150
20 5-(3-(dimeth?lamino)benzoyl)amino-3—(1-methylpiperidin—4-
' vl)-1H-indole
Reacting 12.0 mg (0.05 mMol) 5-amino-3-(1-

methylpiperidin-4-yl)-1H-indole with 17.0 mg (0.10 mMol) 3-

{(dimethylamino)benzoic acid at 70°C, 12.4 mg (66%) of the
25 title compound were recovered.

MSi{m/e): 377 (M+1)

EXAMPLE 151
5-(4-phenylbenzoyl)amino~3- (1-methylpiperidin-4-yl)-1H-
30 indole
Reacting 12.0 mg (0.05 mMol) 5-amino-3~(1-
methylpiperidin-4-yl)-1H-indole with 20.0 mg (0.10 mMol) 4-
phenylbenzoic acid at 70°C, 10.0 mg (49%) of the title
compound were recovered.
35 MS({m/e): 410{M+1)



EXAMPLE 154 20

5- (4- (et hanesul f onyl ) benzoyl ) am no- 3-(
yl )= IH1ndol e Begi nning wt
met hyl pi peridin-4-yl)-1Hindol e and 18.

1- net hyl pi peri di n- 4-

h 770 ng (0.03 mvbl) 5-amino-3-(1-
0 my (0.09 m\bl) 4- |

f t

(et hanesul f onyl ) benzoic acid, 7.2 ng of the title compound 25 re
recovered. WO S e): 411(Merr]) PCTUS96/0

EXAMPLE 155 '

5- (3, 5-di chl orobenzoyl ) am no- 3- (1- net hyl pigeri din-4-yl)-1H 30

I ndol e Beginning with 7.0 nyg .03 mwbl ) 5-am no-3-(1-

nmet hyl pi peridin-4-yl)-1Hindole and 17.2 ng (0.09 mwol)

3, 5-di chl orobenzoi ¢ acid, 10.3 ny ofpiaMpriE tkg conpound wer e
recovered 35 5- (MRl vedstd Fiddo-3- (1-methy1pipte iy n2d%T) - 18-
EXAMPLE 156 5-(3,4-dinethylbenzéydqhmino-3-(l-nethyIpiper!din-4-y|)
-1k Beginning with 20.0 mg ' (1989 mMol) 5-aming380i(ADIi ng Wi th

10.0 ng _(0.044 mvb] ). 5-am.no-3-(1- 5, met hyl pi peridin-4-yl)-1H i pndol e
and 19. 8 ny (deglMl ’)"dm“]‘yiéﬂﬁ‘c{‘ﬂﬁ’&lﬁyla‘ﬂéngﬁi% "é&:i‘g’,'lﬁ. %Mﬂ{t}_ (J;'GO/() of
the title {aceryhyimnzdiccneidechiv s agy (50.5%) &MS(ttee)ritle2¢hiniound 10
EXAMPLE 157 yere retdviragdi Met hyl benzoyl ) am no- 3- (1- et hyl pi peri di n-4-yl)

-1H i ndol e Beginning with
10.0 ng (0. 04¥SiRER): 276 3- (1- net hyl pi peri di n-4-yl)-1Hindol e
and 19.6 ng (0.131 mwbl) 15 3, 5-di net hyl benzoic acid, 15.0 ng (95% of
the titlse conmpound were recows&s&mE 153 MS(m e): 362( M+l)

5-(4-{benzoyl)benzoyl)amino-3~-{1-methylpiperidin-4-yl}-1H-~
indole
Beginning with 10.0 mg (0.044 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 30.0 mg (0.131 mMol) 4-
15 (benzoyl)benzoic acid, 14.4 mg (75%) of the title compound
were recovered. '
MS(m/e): 438(M+1)

EXAMPLE 154
20 5-(4-(methanesulfonyl)benzoyl)amino~-3-(1-methylpiperidin-4-
v1l)-1H-indole
Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-

methylpiperidin~4-yl)-1H~indole and 18.0 mg (0.09 mMol) 4-

{methanesulfonyl)benzoic acid, 7.2 mg of the title compound
25 were recovered.

MS(m/e): 411(M*)

EXAMPLE 155
5-(3,5-dichlorobenzoyl}amino-3-(l1-methylpiperidin-4-yl)-1H~
30 indole
Beginning with 7.0 mg (0.03 mMol) S5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 17.2 mg (0.09 mMol)
3.5~dichlorobenzoic acid, 10.3 mg of the title compound
were recovered. |
35 MS(m/e): 402 (M%)



EXAMPLE 158 20

5- (2, 3-di net hoxybenzoyl ) am no- 3- ( 1- net hyl pi peridi n-4-yl)-

1Hi ndol e Beginning with 7.0 nmg (0.03 mwbl) 5-am no- 3-(1-

met hyl pi peridin-4-yl)-1Hindole and 16.4 ng (0.09 mwbl)

2, 3-di met hoxybenzoic acid, 11.4 ng (97% of the title 25 compound were
recovered. WO9S29RE(nfe): 394( M+l) Pc'rmgpsmgsog
EXAMPLE 159 5-(3-nitro-4-chl orobenzoyl ) am no- 3-

1- net hyl pi peridi n-4- 30 ~122~ yl')-1Hindol e
Beginning with 10.0 ng (0. 044 mwol) 5-am nd-3-(1-

nmet hyl pi peridin-4-yl)-1Hindole and 26.4 ng (0.131 mvbl) 3-

nitro-4-chl orobenzoic acid, 11.4 ng (x3MBUE Dé6the title conmpound
B e Y e 72, 4-aimeeny1 Bbhe oy Tidiliflo- bL (1-methy1pipsridih P2 4n-
EXAMPLE 160 indole

5|- (3,4,5-tr : et hoxy@@gﬁﬂwf%awﬁenjﬁa(olm@etdmybahméﬂi G-4mino-3-(1-

2 Bl pi BerrenizeriaiRtarvh [k dndels,ndind (b g Bt midty Mo (1
3, 4, 5- t ri net hoXydedimethylbenzols. #cidy 1259 mof (16%) taf the title conpound
were recovered d WReMrerovdrdd Mrl) 10

EXAMPLE 161 o b0 o lps?‘('di “t- but yl ) - 4- hydr oxybenzoyl ) ami no- 3- ( 1-
nethylpiperidiﬁsﬁ@9$5= il 6 e Beginning with 10.0 ng (0. 044

mvbl ) 5-am no- 3-(1- nmet hyl pi peridin-4-yl)-1Hindole and 32.8 ng
(0.131 giol ) 15 3, 5-di (t-butyl) - 4nhy@rexybenzoic acid, 15.0 ng (75% of
t he -
5-(3,5-dimethylbenzoyl)amino-3-(l-methylpiperidin-4-yl)-1H-~
indole

Beginning with 10.0 mg (0.044 mMol) 5-amino-3-{1-
methylpiperidin-4-yl})-1H-indole and 19.6 mg (0.131 mMol)
15 3,5-dimethylbenzoic acid, 15.0 mg (95%) of the title
compound were recovered.
MS{m/e): 362 (M+1)

EXAMPLE 158
20 5-(2,3~dimethoxybenzoyl)amino-3- (l-methylpiperidin-4-yl)-
1H-indole
Beginning with 7.0 mg (0.03 mMol) S5-amino-3-(1-
methylpiperidin-4-yl)-1H-indcle and 16.4 mg (0.09 mMol)
2,3-dimethoxybenzoic acid, 11.4 mg (97%) of the title
25 compound were recovered.
MS({m/e): 394{M+1)

EXAMPLE 159
5~ (3-nitro-4-chlorobenzoyl)amino-3~{l-methylpiperidin-4-
30 y¥1l)-1H-indole
Beginning with 10.0 mg (0.044 mMol) 5-amino-3-{(1-

methylpiperidin-4-yl)-1H-indole and 26.4 mg (0.131 mMol) 3-

nitro-4-chlorobenzoic acid, 11.4 mg (63.3%) of the title

compound were recovered.
35 MS(m/e): 412 (M*)



title conpound were recovered. M5(me): 462( Mrl)
EXAMPLE 162 20 e

5- (pyrTdime-2-car bonyT )am no- 3- ( 1- net hyl pi peri di n-4-yl)-1H
i ndol e Beginning with 12.0 ng (0.05 mwbl) 5-am no-3-(1-

met hyl pi peridin-4-yl)-1Hindole and 19.0 ng (0. 15 mwbl) .

pyridine- 2- WRWINMi c acid, 14.2 ng (85% of the title 25 Pﬂ'ﬂ%ﬁﬂ%d wer e

recover ed. MS(m e): 335(Mrl)

EXAMPLE 163 ~123-

5- (pyri di ne- 3- car bonyl ) am no- 3- (1- net hyl prperi di n-4-yl)-1H 30

I ndol e Beginning with 7.0 ng (0.03 mwl) 5-am no-3-(1-

met hyl pi peri di n-4-yl)-1Hindol e and giaderie 16 09 nivbl)

S L U FL AR R S UL
PCT/ US96/ 03500 y1l)-1H-indole -124-
EXAMPLE 164 eginning with 10.0 mg (0.044 mMol) 5-amino-3-(1-

g, B ; 2 W
Tncore 5 methyiplae sl Gl TR NaBkO el B Y i mon) <

met hyl pi peri di3n445ytyidethoxidienzaig a¢id, nip (0.9 (7Hk) )of the title

pyri di ne- 4- car, L8 L e e®gof the title conpound wer e

recovered. é&%’)\ﬁ/gim e :éj3r35c( I\/Hre% 10 EXAMPLE

165 5- M5 (mrdF ob9t ¥t He- 3- car bonyl ) ani no- 3- (1- net hyl pi peri di n-

4-yl)-1Hindol e Beginning with 7.0 ng (0.03 mwl) 5-am no-3-(1-
10 EXAMPLE 161

5-(3,5-(di-t-butyl) -4-hydroxybenzoyl)amino-3-(1-
methylpiperidin~-4-yl)-1H-indole
Beginning with 10.0 mg (0.044 mMol) S5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 32.8 mg (0.131 mMol)
15 3,5-di (t~butyl)-4-hydroxybenzoic acid, 15.0 mg (75%) of the
title compound were recovered.
MS{m/e;: 462 (M+1)

EXAMPLE 162
20 5- (pyridine-2-carbonyl)amino-3-(l-methylpiperidin-4-yl)-1H-
indole
Beginning with 12.0 mg (0.05 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 19.0 mg {(0.15 mMol)
pyridine-2-carboxylic acid, 14.2 mg (85%) of the title
25 compound were recovered.
MS(m/e}: 335(M+1)

EXAMPLE 163
5- ({pyridine-3-carbonyl)amino-3~ (l-methylpiperidin-4-yl)-1H-
30 indole
| Beginning with 7.0 mg (0.03 mMol) S5-amino-3-({1-
methylpiperidin-4-yl)-1H-indole and 11.1 mg (0.09 mMol)
pyridine-3-carboxylic acid, 7.4 mg of the title compound
were recovered.
35 MS(m/e}: 335(M+1)



met hyl pi peridin-4-yl)-1Hindole and 14.2 ng (0.09 mwl) 6- 15

chl oropyri di ne-3-carboxylic acid, 4.4 ng (40%_of the title conpound
wer e recover ed. M5(m e): 369(M+l)

EXAMPLE 166 20 '

5-(2-qui nolino 1. no- 3- (1- net hyl pi peridin-4-yl)-1Hindol e 96/03500
Begi nning wt h*ﬁég‘@% (0.05 mwbl) 5-am no-3-(1- PCTIOS

nmet hyl pi peridin-4-yl)-1Hindole and 17.0 ng (0.10 mwbl) 2- qui nal di c
acid, 17.6 ng (92% of the title conpound wefg4. recovered. 25
MS(nie): 385(Mkl) EXAMPLE 167

S5- (pyrazi ne- 2- car bonyl ) am no- 3- (1- et hyl pi peridin-4-yl)-1H

i ndol e 30 Begi nning with 20.0 EYAMBLB8®4\bI) 5-am no- 3-(1-

met hyl pi peri di n- As-ylﬁyr?tﬂihadﬁ’l@aﬁiﬂ?aaafﬂn&OBlal]-n@A?Mlplperldm- -yl)-1H-
pyrazi ne- 2- car boxyl ¢ acid, dt etit conmpound were
recover ed. MS(mie): 336(Mrl) 35 indo WD 96/ 29075

PCT/ US96/ 03500 Beginning with 7.0 mg (0.03 mMol)- B2Bmino-3-(1-

EXAMPLE 168

5. ( 2- pyrroy?)am e ethy(lflperhd}n 4o(¥rl|)d|1rﬁl-é ?}e and él 1 mg (0.09 mMol)

Begi nning with 1P¥¥ ifnegdpgar ‘?ﬁ??ll)lqsﬁgﬁfno"?, (e of "—he title compound

met hyl pi peri di n- 4vatte) xEdovagdede and 21.1 ng (0.131 nvol) 5

pyrrol e- 2- car boxykd i.d (78% of the title conmpound were
recover ed. }ﬁ%\@t’%ﬁé) 33%%’3%) .

EXAMPLE 169 10

5- (N- net hyie 2- pyrroyl ) am no- 3- ( 1- et hyl pkaweigi p6st- yl ) - 1H

i ndol e

5-(6-chloropyridine-3-carbonyl)amino-3-(l-methylpiperidin-
4-yl)-1H-indole
Beginning with 7.0 mg (0.03 mMol) S5-amino-3-{1-
methylpiperidin-4-yl)-1H-indole and 14.2 mg (0.09 mMol) 6-
15 chloropyridine-3-carboxylic acid, 4.4 mg (40%) of the title
compound were recovered. '
MS(m/e): 369(M+1)

EXAMPLE 166 .
20 5-({2-quinolinoyl)amino-3-(1-methylpiperidin-4-yl)-1H-indole
Beginning with 12.0 mg (0.05 mMol) S-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 17.0 mg (0.10 mMol)} 2-
quinaldic acid, 17.6 mg (92%) of the title compound were

recovered.
25 MS(m/e): 385(M+1)
EXAMPLE 167
5~ (pyrazine-2-carbonyl})amino-3- (l-methylpiperidin-4-y1l)-1H-
indole
30 Beginning with 20.0 mg (0.087 mMol) 5-amino-3-(1-

methylpiperidin-4-yl)-1H-indole and 32 mg (0.131 mMol)
pyrazine-2-carboxylic acid, 6.9 mg (24%) of the title
compound were recovered.
MS(m/e): 336(M+1)
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Beginning with 12.0 ng (0.05 mwbl) 5-am no-3-(1-
nmet hyl pi peri di n-4- yI) 1H-indole and 19.0 ng (0.15 mwol) N

met hylpyrrote= 2- carboxyrTc acid, 18.0 ng (100+% of the 15 title
conpound were recovered. MS(m e): 337(Mtl)

EXAMPLE 170

5- ( 2- met hyWo3628™y| ) am no- 3- (1 nmet hyl pi peridin-4-yl)- 1H PEEIUSI6NIS00
i ndol e Beginning with 7.0 ng (0.03 mwbl) 5-am no-3-(1-
met hyl pi peridin-4-yl)-1Hindol e and 11. %El (0.09 mwl) 2-

met hyl -3-furoic acid, 0.4 ng (4% of the tl e conpound were
recovered. 25 NB(nie) 338( M+1)

EXAMPLE 171 EXAMPLE 168

5- (3-furoyl)aning: 3- t hyl, ndo_

Begi nni ng wi t h° 1&2t9§ﬁf'n§ ﬁﬁb?)kglﬁﬁﬁﬁﬁpépfil 451) -18-indole _
netgylﬁgpgrldln 4Bg¢;nﬂi§§|wmmhﬁlanﬂ ng. Uaf§4(oM95)nim#@lQPﬁ (lé furoic
aci el Eﬁﬂﬂm& weke21.1 (RacvemRel)

V(i e): 324 Biflr il VD" 96129075 e
PCT/US@B/OSSBUrr°1e'2 carboxylic aci 12 mg (78%) of ﬁEﬁsthIe

EXAMPLE 172 compound were recovered.
5- (5- net hyl - ﬁsQHIQYl)iﬁﬁlﬂlis (1- net hyl pi peridin-4-yl)-1H

i ndol e Inning with 7.0 ng (0.03 mwol) 5-amino-3-(1- 5
met hyl pi peri di n- 4- yI) 1H—|ndole and 11.3 ng (0.09 mwl) 5-
met hyl -2-furoic acid, 8.8 ng (87% BXAMPLE 269l e conpound wer e

recovered. g 0 NOGThEh p3PBEM Y AminolS - (1-methylpiperidin-4-y1) -1H-

EXAMPLE 173 ]
5- (5- br ono- 2- f ur oyl ) am no- 3- (1- net hyl gPgeLRdi n-4-yl ) - 1H
Beginning with 12.0 mg (0.05 mMol) S-amino-3-{(1-
methylpiperidin-4-yl}-1H-indole and 19.0 mg (0.15 mMol) N-
methylpyrrole-2-carboxylic acid, 18.0 mg (100+%) of the
15 title compound were recovered.

MS(m/e}: 337(M+1)

EXAMPLE 170
5-(2-methyl-3-furoyl)amino-3-(1-methylpiperidin-4-yl)-1H-
20 indole
Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 11.3 mg (0.09 mMol) 2-
methyl-3-furoic acid, 0.4 mg (4%) of the title compound
were recovered.
25 MS(m/e): 338 (M+1)

EXAMPLE 171
5-(3-furoyl)amino-3-(1-methylpiperidin-4-yl}-1H-indole
Beginning with 12.0 mg {0.05 mMol) 5-amino—3-(1-

30 methylpiperidin-4-yl)-1H-indole and 17.0 mg (0.15 mMol) 3-
furoic acid, 13.8 mg (85%) of the title compound were
recovered.

MS(m/e): 324 (M+1)



I ndol e Beginning with 10.0 ng (0. 044 mwl) 5-am no-3-(1-
nmet hyl pi peridin-4-yl)-1Hindole and 25.0 ng_(0.131 mwbl) 5- 15

brono-2-furoic acid, 8.4 ng (48% of the title conpound wer e
recovered. MS(me): 403(Merr])

EXAMPLE 174

5- (benzof ur an- ?%ggpgonyl)an1no 3- (1- net hyl pi peridin-4-yl)- PCI/DS6I03500
1Hi ndol e Beginning with 12.0 ng (0.05 mwl) 5-am no-3-(1-
met hyl pi peridi n-4-yl)-1Hindol e and 24.0 mgz@0.15 mvol )

benzof uran-2-carboxylic acid, 15.6 ng (84% of the title 25 conpound
were recovered. MS(nfe): 374( M+l)

EXAMPLE 175 EXAMPLE 172

5- (3-t hi enoyl )ansnossuéthymuhzhpwpraﬁnb-éwh}méthymiqiee;a@n- 4-yl)-1H-
Beginning with 7.0 ng (0.03 mwol) 5- am no-

met hyl pi peri di n- 4 yl)-1H i ndol e and 11. 5+ ° %.09 mbl) 3- t hi enoi c
acid, 9.4 ng (92% oBegirnima watbohpdurgl Lo03 mMol) StamigpeBedl-

NB(nie) 340(N“ﬁétﬁ§ﬁp1per1d1n- -y1 VO 25 é5and 11.3 mg (0.09 mMol) 5-

E§;®g526232500 ethyl-2-furoic acid, 8.8 mg (87%) of thezkltle compound

5- ( 3- net hyl - 2- t Wereosegavened~ 3- ( 1- net hyl pi peri din-4-yl)-1H

i ndol e MS (mBSOI ygneMth 7.0 ng (0.03 mwbl) 5-amino-3-(1- 5

met hyl pi peridin-4-yl)-1Hindole and 12.8 ng (0.09 mwl) 3-

nmet hyl -2-thienoic acid, 9.6 ng (90% of the title conpound wer e

recover ed0 NB(nie)' 354(M+r1l)  EXAMPLE 173 '
5-(5-bromo~2- furoyl)amxno-B {l1-methylpiperidin-4-yl)-1H-

indole

Begimning with 10.0 mg (0.044 mMol) S-amino-3-{1-
methylpiperidin~4-yl)~1H-indole and 25.0 mg (0.131 mMol) 5-
15 bromo-2-furoic acid, 8.4 mg (48%) of the title compound
were recovered. |
MS(m/e): 403 (M%)

EXAMPLE 174
20 5- (benzofuran-2-carbonyl)amino-3-{1-methylpiperidin-4-yl)-
1H-indole
Beginning with 12.0 mg (0.05 mMol) S5-amino-3-(1l-
methylpiperidin~4-yl)-1H-indole and 24.0 mg (0.15 mMol)
benzofuran-2-carboxylic acid, 15.6 mg (84%) of the title
25 compound were recovered.
MS{m/e): 374 (M+1)

EXAMPLE 175
5-(3-thienoyl)amino-3-(l-methylpiperidin-4-yl)~1H-indole
30 . Beginning with 7.0 mg (0.03 mMol) S5-amino-3-(1-

methylpiperidin-4-yl)-1H-indole and 11.5 mg (0.09 mMol) 3-
thienoic acid, 9.4 mg (92%) of the title compound were
recovered.
MS(m/e): 340(M+1)
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10 EXAMPLE 177

5- (5-net hyl - 2-t hi enoyl ) am no- 3- (1- net hyl pi peri din-4-yl)-1H
i ndole Begimnming with 12.0 ng (0.05 mwbl) 5-am no-3-(1-
met hyl pi peridin-4-yl)-1Hindole and 21.0 nmg (0.10 mwbl) 5- 15

met hyl -2-thienoic acid, 13.0 ng (74% of the title corrpound
recovered. WO9%29ME nfe): 354( Mr1) Uss603s60

EXAMPLE 178 20 5- (4- net hoxy- 3-t hi enoyl
am no- 3- ( 1- net hyl pi peridin-4-yl)- -1 1H i ndol e
Beginning with 7.0 ng (0.03 nmWl) 5-am no 23 1-

nmet hyl pi peridin-4-yl)-1Hindole and 14.2 ngy (0 09 mwol) 4-

met hoxy-3-thienoic acid, 12.1 ng of gwevers hgsconpound were 25
recovered:  5-(3-nell £)7-A38hM £l dhdno-3- (1-methylpiperidin-d-y1)-1x-
5- (1- napht hoy! ) ani no- 3- ( 1- net hyl pi per i drdodey| ) - 1H-i ndol e 30

hydrochl ori de Beglnnaner%hsﬂsbelﬂé' oo, o M}gméﬁl&m\m)-

tSe?;naR;(?’;of urgﬁthylplpe%w4 ﬁgbjdéﬂgﬂg‘w{ lHI Ie‘)'é n‘i%ﬂtﬁ%ﬁ‘ %F\I ori de

dropwi se. Aft @ethglhdehlsianedcr agddi o%h. Grimg dﬂ@%wagf%he titfld wcompdund The

recovered fil egber¥esSvébesol ved in 10 nL di net hyl f or mam de to which
wer e added 1. 0. ) triethylamne followed by 0.8 nL (5.3
m\vbl ) 1- napht Efégt’é}‘ 54 k1) WO 96/ 29075

PCT/ US96/ 03500 -128-

chloridg After 18 hours the reacti owﬁ; gwas partitioned

bet ween et hyl rc‘gt M? 1N sodlg The phasetsl wg
separated and>f éla‘&g%‘?’rﬁ u'“‘“%?hp%‘f Ac¥ldr et The
conbi ned ethyl acetate extracts 5 dmidelehen washed sequentially with 1IN

sodi um hydr oxi de, Beginnix‘l@tvﬁrtrf’”ig ﬁaﬁ&r%% mqqug_éﬁgﬁg_@_cm_ori de. The-
remai nin ) ) '
g methylpiperidin-4-yl)-1H-indole and 21.0 mg (0.10 mMol) 5-
15 methyl-2-thienoic acid, 13.0 mg (74%) of the title compound
were recovered.
MS(m/e): 354 (M+1)

EXAMPLE 178
20 5- (4-methoxy-3-thienoyl}amino-3-(1l-methylpiperidin-4-yl)-
l1H-indole
Beginning with 7.0 mg (0.03 mMol) 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole and 14.2 mg (0.09 mMol) 4-
methoxy-3-thienoic acid. 12.1 mg of the title compound were
25 recovered.
MS(m/e): 369 (M*t)

EXAMPLE 179
5-({l~naphthoyl)amino-3-(l-methylpiperidin-4-yl)-1H-indole
30 : hydrochloride
To a suspension of 1.2 gm (5.2 mMol} 5-amino-3-(1-
methylpiperidin-4-yl)-1H-indole in 50 mL tetrahydrofuran
were added 0.946 mL (6.3 mMol) l-naphthoyl chloride
dropwise. After 18 hours the reaction mixture was
35 filtered. The recovered filtrate was dissolved in 10 mL
dimethylformamide to which were added 1.5 mL (10.5 mMol)
triethylamine followed by 0.8 mL (5.3 mMol) l-naphthoyl



organics were dried over sodiumsulfate and concentrated under

reduced pressure. The residue was subjected to f| ash chr omat ogr aphy,
eluting with 100: 107110 — di chl or onet hane: net hanol : amoni um hydr oxi de.
Fractions shown to contain product were conbined and concentrated
under reduced pressure. The residue was taken up in I

treated withY@9¥81S ¢ hydrogen chloride. The sol ut i ﬁ#}%‘mﬂw
concentrated under reduced pressure and the 15 residue crystallized
from et hyl acet at e/ et hanol to give 1.28 gm (58.2% of the title
conpound as a tan powder. m p. =193- %%[err] C M5(m e):

384( M+1) Calculated for errJHerr]Nerr]OHO.O0.3

CH err] CO err] GilwirikieH eafter e tionrsCrh@lreactith Mixthke Grakl; N, 9. 41;

SXAN;LEA'BOFOUngérti%’ioggalgét#één ethyl Gcdtardand 1 sGhiuf 'thAdroxide.

5- (2- napht hoy| )Zhe mhases1ware hsensyaseddppd tle Jaqueougdereracted again g g
sol lﬁt : on of 8 %@;clg@t &Eécéi\.@ié 5*13@' @omBikdd ethyl acetate extractg .

met hyl pi peri di n- LN e in te \V nd 10 nL
di met hy! f or mami W& aﬁﬁﬁg % mgl %gf‘] 1 YodiGh h’rdf%xﬁd;em ne

foll owed by 0. 9¢akeymand. Batwhated zaqmmshgg»dmm chloréﬁporl'a%e M@nlils

hours the feaCtéﬁhr{‘ﬂest WePeV@PiEP UG 20dium Sl Futd ﬁﬁdbdbﬁcémckédw
diluted with 100

hydroxi de. The ik e\%‘r‘:@gcpressu%ee'palm%eﬁeﬁh%’? H’f?éa Baﬁgg%;( c#?& Wit h

et hyl acetate. chromatobrapbygaeluting meéchs 10820 conbi ned t hen washed
sequenti gply chlc#cﬂét%%‘néOﬂé&ﬁﬁﬂmdraﬂ%bﬁﬁumvﬁitﬁ‘oﬁ'a@ .Sappaét fsheiqueous
35 sodi um chl or e, renal |ntg ani cs %i&ﬂgr Qver

sodi um sul fate m&%maiﬁdpmfg@? 088 mi} c°n°entraﬁﬁad resi due
was subj ected tundénstedutednptegsupdy, Theureagdue was taken up\Gime6/ 29075

PCT/ US96/ 03500 ehl 3 el h
eth 1 d treat th ethanollc I drog hloride.
100: 10: 1 di chl ororr?art1 ar‘?‘é1 nmet gn?)? wi y Fracti.ons shown

amopni um
to contain prodBRIutiIN WG EPREENEFAFed und eEoﬁE@ Fe P ESSHEES 2P art}'beed
pressureisThe reesildite WAystallized efign texhydatevatetdnhanatetat eimmr?@ to

give 1.355 gm gm (58.2%) of the title compound as a tan powder.
m.p.=193-2039C
MS(m/e): 384{M+1l) :
Calculated for C25H25N30eHC1le«0.3 CH3CO2CH2CH3: Theory: C,
20 70.50; H, 6.41; N, 9.41; C1, 7.94. Found: C, 70.10; H,
' 6.41; N, 9.41; Cl, 8.34.

EXAMPLE 180
5- (2-naphthoyl)amino-3- (1-methylpiperidin-4-yl)-1H-indole
25 To a solution of 0.989 gm (4.31 mMol) 5-amino-3-{(1-

methylpiperidin-4-yl)-1H-indole in 20 mL tetrahydrofuran
and 10 mL dimethylformamide were added 0.721 mL (5.2 mMol)
triethylamine followed by 0.904 Qm (4.74 mMol) 2-naphthoyl
chloride. After 18 hours the reaction mixture was cooled

30 in an ice bath and then diluted with 100 mL ethyl acetate
followed by 50 mL. 2N sodium hydroxide. The phases were
separated and the aqueous extracted wi;h ethyl acetate.
The organic extracts were combined then washed sequentially
with 2N sodium hydroxide, water and saturated aqueous

35 sodium chloride. The remaining organics were dried over
sodium sulfate and concentrated under reduced pressure.
The residue was subjected to flash chromatography, eluting



5 (82.1% of the title conpound as a tan powder.

m p. =153-155. 5[ err] C M5(nfe): 383(Merr]) Cal cul at ed—for
CerrTH err[NNerr]O Theory: C, 78.30; H 6.57; N, 10. 96. Found: C,
78.24; H, 6.63; N, 11.10. 10 EXAMPLE 181
Alternate Synthesis of 5-(2-chloro-4-fluorobenzoyl)an no- 3-

(1- et hyl pi peWOMRAS y| ) - 1H i ndol e To a suspensi &0 §" 8% gm
(3.5 mwl) 5-am no-3-(1- 15 met hyl pi peridin-4-yl)-1Hindole in 10 nL

t et rahydr of ur an and 5.0 nL dinet hyl fpggmam de were added 0.586 nL
(4.2 mvbl) triethylamne followed by a solution of 0.744 gm (3. 86
mvbl ) 2-chl oro-4-fl uorobenzoyl chloride in 5 nL t et rahydr of ur an.

After 18 hours whehre0@iitl @ichloeomashaiie:methadinbilt ammonium diyirioxadet at e

fol Loved by 2N 3adbbibhy diii'Sp consain TGRS HErLCESGRR U] and the

aqueous extractée ganlc extracts wer e
conbi ned t hen concen9ﬁﬁ#ﬁ§jQﬂQGEeﬁ?@HF?? RYeSPWR -sogheny wat er

and " satupabgdpwsﬁadbuﬁymhbeéukﬁa/h%neeﬁal Five pra@?nbﬁlz 25
were dadrie@g over e n reauce
(32 %gf‘”é{ h&% ?gdg%ﬁﬁu&i% 4 ‘éﬂ oyder

pressure. "The resid onatography, el uting
with 100:10:1 ®™.p.=133cih thane.nethanol.annnnlun1hydrOX|de
Fractions MsIhoen: t 3gmi+gi n product were conbi ned and concentrated 30

under reduced p The. resi S Lpitatedsfgom e hyI
acetate to gi veegiggigﬁ?ﬁi(@ ﬁ;&"ggﬁgﬁg tﬁ‘%g}p . 98 ﬁeou}%\d a557é i ght

pi nk powder . 10.96m pFoursd- 162[ @Bk B&: H, 6.63vBMNnl &1: 1@85( M) 35
Calculategy for Clerr]Herr]Nerr]OdF: Theory: C, 65.37; H 5.49;

N, -10. 89. Found: C, 65.15; H 5.55; N,_10.74. WD 96/ 29075

PCT/ US96/ 03500 EXAMFLE 181 - 130-

EXAMPLE 182 Alternapé t SynrtesiSy pifh&s i 2- cildro-4-fluor chenzapl Namineo3 3- (1-

net hyl pi peridi n-4-yl)-1H i nqelgef WBSfl&ridin-4-y1) -1H-indole
To a suspension of 0.804 gm (3.5 mMol) 5-amino-3-(1-
15 methylpiperidin-4-yl)-1H-indole in 10 mL tetrahydrofuran
and 5.0 mL dimethylformamide were added 0.586 mL (4.2 mMol)
triethylamine followed by a solution of 0.744 gm (3.86
mMol) 2-chloro-4-fluorobenzoyl chloride in 5 mL
tetrahydrofuran. After 18 hours the reaction mixture was
20 diluted with ethyl acetate followed by 2N sodium hydroxide.
The phases were separated and the agqueous extracted with
ethyl acetate. The organic extracts were combined then
washed sequentially with 2N sodium hydroxide, water and
saturated agueous sodium chloride. The remaining organics
25 were dried over sodium sulfate and concentrated under
reduced pressure. The residue was subjected to flash
chromatography, eluting with 100:10:1
dichloromethane:methanol:ammonium hydroxide. Fractions
shown to contain product were combined and concentrated
30 under reduced pressure. The residue was precipitated from
ethyl acetate to give 0.921 gm (68.2%) of the title
compound as a light pink powder.
m.p.=159-162°C
MS(m/e): 385(M*)
35 Calculated for C27H21N30ClF: Theory: C, 65.37; H, 5.49;
N, 10.89. Found: C, 65.15; H, 5.55; N, 10.74.



5 A. Preparation of 5-(4-fluorobenzoyl)am no-1Hindol e To

a solution of 3.96 gm (30.0 nibl) 5-am no-1H i ndol e in 150 mL
tetrahydrofuran were added 5.6 nL triethylam ne foll onwed by a
solution of 5.2 gm (33.0 mwbl) 4- fl uor obenzoyl chloride in 30 nL

t et r ahydr of fter 18 10 ‘hours the reaction m xtu mg,ggﬁred

i nto water wﬁ%@é"”ﬁ\ basic with sodi um hydr oxi de sol uti gﬁ? and extracted
W th di chl oronet hane. The organic extracts were conbi ned, dried

over sodium sul fate and concentrated undgggreduced pressure to give
a purple solid. This residue was recrystallized 15 from et hyl

acet ate/ hexane to give 6.37 gm (84% 5-(4-

fl uoro-benzoyl ) am no- 1Hi ndol e as bESRAMPBE Al s in two crops.

Cerr]Herr]Nerr] O 11.02. Found:

C, 70.64; H, 4.43. N "i?)‘r}‘?’gpgpenﬂm“’s‘yqﬁ &b‘a%ﬂ??%%

5-(4- quorobenzoyI)am no- 3- (1- rrethyl 1.2. 3.

m p. =205- 207[ er rllieernate SPAHESS)s o%5§(-MEfIdaro%nzo%l%ﬁk3 afqd.-for

rate

6-tetrakvdropya.i Gira o ¢ lqlge orobenzon .54 gm (10
mvbl ) 5- (4f|uoroenzo m 15 0. mvbl)
1- et hyl - éP' weiRe iof ?o@ﬁgmodljé?mq maAPdEoxi de
was h eiaxt acSOt er tétmahydrofiranhware addead [5e6 at.l onbek Hyd amtine

W t hout heati 1 Q&’HE resyl tan op._ 30 was
filtered, theﬂgl de’f wabghgd W|t CIrrrlhtat%r’lsaﬁo bﬁ bt"ﬁ H@Bib ¥ under

reduced pres sﬂ‘@@e&ﬁ’@l ochprjde 45, %ms tfqp_rahydrofuran After 18
f | uor obenzoylhowrs rtthe3réaeﬂmﬂ1yﬁ1-:éhu2'33wﬁstﬁuﬁ&dmpywaden made

4-yl)-1Hind acs“?)thagoﬁﬁ‘ﬁﬂ'%gydrqxlde s?l err [er r%\f{ arg'dg% Theory

Ms(nfe): 34

C, 72.19; H, orgmethane. i@lﬁ)?rgﬁaaﬁdexgaCFE yerercombiyed.Ndrigdoy .
WO 96/ 29075 over sodium sulfate and concentrated underPEedu&dd/fidsdlre
-131- to giGe MIpROENAT LN LT Bnid- LA AP HREOVEL- L i eql - B DY -
15 from ethyl acetate/hexane to give 6.37 gm (84%) 5-(4-
fluoro-benzoyl)amino-1H-indole as brown crystals in two
crops.

m.p.=205-207°C
MS(m/e): 254(M*)

20 Calculated for C15H11N20F: Theory: C, 70.86; H, 4.36; N,
11.02. Found: C, 70.64; H, 4.43;: N, 10.73.

25 A solution of 2.54 gm (10 mMol) 5-(4-fluorocbenzoyl)-
amino-lH-indole and 1.7 gm (15.0 mMol} l-methyl-4-
piperidone in 20 mL 10% methanolic potassium hydroxide was
heated to reflux for 3.5 hours and then allowed to stir
without heating. After 18 hours the resultant suspension

30 was filtered, the solid washed with methanol and then dried
under reduced pressure to give 2.30 gm (65.8%) 5-(4-
fluorobenzoyl) -amino-3- {1-methyl-1, 2,3, 6-tetrahydropyridin-
4-yl)-1H-indole as a tan powder.
m.p.=187.5-189.5°C

35 MS(m/e): 349(M*) _
Calculated for C21H20N30F: Theory: C, 72.19; H, 5.77; N,
12.03. Pound: C, 72.36; H, 5.87; N, 12.01.



1.2.3. 6-tetrahydropyridin-4 -yl)-1Hindole To a sol ution of
0.84 gm (2.4 mwbl) 5-(4- 5 : .
~froorobenzoyl ) -am no- 3- (1-nethyl -1, 2, 3, 6-t etrahydropyri di n-

4-yl)-1Hindole in 100 nL nethanol were added 0.25 gm 5% pal | adi um
on carbon and the m xture stirred under a hydr ogen e

mai nt ai nedVRP¥EOTS hydr ogen fill ed bal | oon. After ﬁ%@?‘h

m xture was filtered and the 10 filtrate concentrated under reduced
pressure. The residual light yeljls,qw gl ass was then subjected to
Florisil[err] chromat ography, eluting with 4:1

di chl or onet hane: net hanol containing a trace of anmoni um hydr oxi de.
Fractions shown to contain product were conbi ned and concentrat ed
under 15 r r r The § S ; ,

acetate and ) g [ of
fumaric amWM@M@@from t he

preci pitate whi chrovas gaotishabti geslh fgmpmeedhyibol) s5- (4-acet at e/ net hanol to

0.3 6 f..th 20 | dl
9, 05377 B3Rl LBRCdo 2 o SOTBHTE S 300001 o5 1
Cal cul at ed fé&ryl)aif-jimdede] Apelfq Ol aleghahp] cwel€agded 0TB§0W S’C 64. 23;

H, S.fd11Mivh % cheHBA akd thfke 5@xth|re5s§§£ré\é wRdés. a2d
EXAMPLE 183 | uor obenz

Q t hy,
am no- 3- (1, 2¥8%9es Pﬁ&&pgere Safiethet Witk &/ FAged ﬁ"&lﬁﬁi) 1H i ndol e
fumar at e balloon. BREtersdbubours (ﬁhe()nﬁ&tgrre(ﬁaslff:riimlr)adSanéttt;é am no- 3-

30 1,2, 0 '
di met %39I(for rrgimﬁ%feﬁére a E%téﬁg;gﬁ’dé&l ehg‘:bad?#&éd}ez Fhe rﬁsT%urﬁlne

fol | oned by 91ARE| yag then ubJFFESﬁiOB%I’FZ]&Wls&H?OI’I de. After 3
hours t he reeh:tcnmanndplwe eluting waishdidl:at ddichl dondéihanie : Adksankhlim

hydr oxi de foé&:?t‘!@ﬂu% H0%race of Mmdityl 39&?Eﬁi§e -B}Pacﬁl:i'.aﬁgs Worganl c

separ at ed and ﬂueous extracte acet at e,
extracts to CM%MFI Eh wWeke \@qumes’eaaén?%ﬁwrﬁt@ﬁ Wwade¥ and
WD 96489075 reduced pressure. The residue was dissolvdl/iHS86RPB500

- -132- acett ! AHE Lnd QU EBYT PG 4 BaERUOLE PR - 2 Tt urETBENES S PI RN CS
of fumaric acid in methanol. The solvent was decanted from
the precipitate which was recrystallized from ethyl
acetate/methanol to give 0.377 gm (33.6%) of the title

20 compound as colorless needles in two crops.
m.p.=155-1589C (dec.)

MS{m/e): 351(M*)
Calculated for C21H22N30F«C4H404: Theory: C, 64.23; H,
5.61; N, 8.99. Found: C, 64.50; H, 5.58; N, 8.78.
25
EXAMPLE 183
5-( {4-fluorobenzoyl) -N-methyl) amino-3- (1,2, 3, 6-tetrahydro-
pyridin-4-yl)-1H-indole fumarate

To a solution of 0.59 gm (2.45 mMol) S-methylamino-3-

30 (1,2,3,6~-tetrahydropyridin~4-yl)-1H-indole in 20 mL
dimethylformamide were added 0.409 mL (2.9 mMol)
triethylamine followed by 0.318 mL (2.7 mMol) 4-
fluorobenzoyl chloride. After 3 hours the reaction mixture
was diluted with 100 mL 2N sodium hydroxide followed by 100

35 nl ethyl acetate. The phases were separated and the
agueous extracted with ethyl acetate. The organic extracts
were combined and washed sequentially with water and



were dried over sodium sulfate and concentrated under reduced
pressure. The residue was subjected to flash chr omat ogr aphy, el uting
with a gradient of dichloronethane 5 cont ai ni ng 0-5% net hanol and

0- 0. 5% amoni um hydr oxi de. Fractions shown to contain product mere
conbi ned and concentrated under reduced pressure. Fu

formed in andvﬁqmsl I zed fromethyl acetate/ethanol to W&I"gq’@ggsé" 868
gm (73.9% of the title conpound as a tan 10 powder .

m p. =203-206[ err] C (dec.) MS(me): 3f34Merr]) Cal cul ated for
CerrJHerr]Nerr]Or.Clerr]Herr]Jerr]: Theory: C, 65.13; H, 5.47,
N, 8.76. Found: C, 65.43; H 5.73; N, 8.92. 15

EXANPIc_iEI 184 | sacurate&-é@zéausr algdonf ohbade.- 3Thé- férha(imimbh'd'arl;.és yl()
1H i ndol e oxal a 5-(2-
furoyl)am no- 3- ( égf'ei 3"? (fot-gg'ﬁra'agagg%)%gw c%ﬁég? Uhall I ndol e
in 50 nL et hanoIr%ﬁ'ﬁeQSPﬁEssf‘é"f%ah?&PoFﬁFh‘ﬁuW s“b3e° & 3288 gm 5%

pal | adi um on cardhenatdgtashyy dlutding with A\aajenat ef @ickﬂrdtimthane
terperaturg at an.cisbial VK GURHARR1 ana PSP Sbn O Arvidorsghlter 24

hours the Teacti© red "an Gha
reduced pressur &rapgdons shown & @eetmg Preduqteere coamibined @ndmat ogr aphy

(2 nmm Si |dtentehtiéd Nghddr FrellRel: pressure. Fumarate salt was

contaln pr odoct PR B FRL Y REALERH FEom £er0T aCCharslernapbioht ' °

pressure. The resiveu®-868 amstid A8 pf theytitle compaumia@s; at@rn r eat ed

with an eggi val idelr oxal i ¢ aci d. The solid which fornmed was
filtered, mashe Wt C and dried under reduced pressure
to give 0.32 gn1 g@? g¥k%§'&i Cthe title conpound as a white powder.

m p. =103- 105[errlqaxm/e) 363(M*) WD 96/ 29075
PCT/ US96/ 03500 calculated for C32H22N30F«C4H404: Theoryl33e, 65.13; H,

5.47; N, 8.76. Found: C, 65.43; H, 5.73; N, 8.92.

15
EXAMPLE 184 ]
5-(2-tetrahydrofuranoyl)-3-(l-ethylpiperidin-4-yl)-
l1H-indole oxalate
20 To a solution of 0.52 gm (1.55 mMol) 5-({2-

furoyl)amino-3-(l-ethyl-1.2,3,6-tetrahydropyridin-4-yl)-1H-
indole in 50 mL ethanol and 25 mlL tetrahydrofuran were
added 0.13 gm 5% palladium on carbon and the mixture
hydrogenated at ambient temperature at an initial hydrogen
25 pressure of 60 p.s.i. After 24 hours the reaction mixture
was filtered and concentrated under reduced pressure. The
residue was purified by radial chromatography (2 mm
Silica), eluting with 100:5:1
dichloromethane:methanol:ammonium hydroxide. Fractions
30 shown to contain product were combined and concentrated
under reduced pressure. The residue was dissolved in ethyl
acetate and treated with an eqguivalent of oxalic acid. The
solid which formed was filtered, washed with ethyl acetate
and dried under reduced pressure to give 0.32 gm (47.9%) of
35 the title compound as a white powder.
m.p.=103-105°C
MS{(m/e): 341(M*1)



Cal cul ated for:

61. 24;

EXAMPLE 185 5

1H i ndol e hydr

H 6.77, N 9.74. Found: C 61.42; H 6.80; N, 9.65.

Bonyl ani no- 1H-indole in 5 nL net hanol fol

1.1 gm (7.1 mwol) 4-piperidone hydrochl oride nonohydrate. The
resul ting suspension was stirred at eflux for 18 hours. The

reaction m xture was then concentra?ed under reduced pressure. The

residual oil was 15 then dissolved in water and the pH of the solution

adj ust ed ca¥culdtc@dwebh: 5. @d‘nzleogcbhaﬁcb@ aaghéoryhe spl 6t ipn was

3?Eﬁ[g?ﬁﬂa?%éﬂbfgghgqgﬁg; F. ph égg&ggp ex%%ﬁﬁ% g{aﬁégo’ N, 98%%bentrated

pressure. The residual SO|Id 20 was crystallized from
to give 0.815 gm gof the title conpound as

under reduced
met hanol / wat er

Cal cul ated for

g 2 oA sl BT

5.53; N, 12.82. Found: C, 51.B8'indole. Bgdrochlxide

EXAMPLE 186

pyridin-4-yl)-
pot assi um hydr

5- (4-f
( Exanpl e 182A)

The reaction % thrle Sfad7cdom¥el) & meé'ﬁfi"aﬁd‘if%? loride poyred sl OV\A y

5-(4- quorobenzoyI)anino 3-(1, 2,3,6-tetrahydro-
5.8 gn1 (90 mwbl)

A EPLFSEIm (60 Mol )

4- pi per| done hydroxlldpdlincmOmm.d(euTmmhydenéeaddaéd awad ghy (Z.86 o130 mivbl )

1H i ndol e 9
oxi deFe a 50 upfon oty 1 HH‘néP

gol uti on of

g ﬁ{?ié]&rﬁ: 1|?i Eﬁhggé “1:4 %’ g luié‘thgfilgi efg’.?low%i

IS SO Uthﬂ was stirre

into 150 nL waterohyiragieal NThe fdxulting suspensiin Was28@ibred at
PCT/U896/035CK§eflux for 18 hours. The reaction mixture was then

15

20

25

30

35

concentrated under reduced pressure. The residual oil was
then dissolved in water and the pH of the solution adjusted
to 8.0 with 5.0 N hydrochloric acid. The solution was
saturated with sodium chloride and then extracted with
dichloromethane. The organic phases were combined and
concentrated under reduced pressure. The residual solid
was crystallized from methanol/water to give 0.815 gm
(52.2%) of the title compound as yellow needles.
m.p.>2500C

MS(m/e): 291(M*)

Calculated for: C14H17N3802~HCl: Theory: C, 51.29;

H, 5.53; N, 12.82. Found: ¢, 51.53; H, 5.55; N, 12.73.

EXAMPLE 186
5- (4-fluorobenzoyl)amino-3-(1,2,3,6-tetrahydro-~
pyridin-4-yl)-1H-indole

To a solution of 5.8 gm (90 mMol) potassium hydroxide
in 75 mL methanol were added 9.22 gm (60 mMol) 4-piperidone
hydrochloride monohydrate followed by 7.8 gm (30 mMol) 5-
(4-£luorcbenzoyl)amino-3-{piperidin-4-yl)-1H-indole
(Example 182A). This solution was stirred at reflux for 18
hours. The reaction mixture was cooled to ambient and then
poured slowly into 150 mL water, maintaining the

C[err]H[err]N[err]C{err] Cerr]JHerr]Jerr]: Theory: C,

5- nethanesulfonylan1no 3-(1,2,3,6- pyr|d|n 4-yl) -
ochl ori de To a solution of 1.47 gm (26.2 nmVol)

pot assi um droxide in 10 nL nethanol were added 1.0 4. 76 mvbl )
10 5- rretW&’rﬂi@ﬁ% m&a si0d

by



-134- tenperature of the solution at about 20[err]C. The resulting

precipitate was filtered and recrystallized fromethanol to .. gi ve
4.72 gm (47.2% of the title conpound as tan crystals. 0. 725 gm of
the material were crystallized again from5 et hanol to provide 0.241 gm
i ght yellowcrystals for anal ysi s. m p. =241] )
M5(nle): 33§Y9fé§??§ Cal cul ated for: C[err]H[err]N[e??T : eory:

C, 71.63; 10 H, 5.41; N, 12.53. Found: C, 71.85; H 5.50; N, 12.61.
EXAMPLE 187 5- (4-fl uorobenzoyl ) amggno- 3- (pi peridin-4-yl)-1Hindol e
15 Fol 1l owi ng the procedure described in detail in Exanple

30, 3.93 gm (11.7 mwbl) 5-(4-fluorobenzoyl)am no- 3-
(1,2, 3, 6-tetrabpsipersthirtl Rfdthe) sdthtiviplat wbott 20°C. Irper egsardiatg t o gi ve

ST ool e B0, eSS ks o
. =229- 230 ey
?:]alocul at ed fgfgril; :rﬂe%[g]ﬂ]‘l [-8&i]¢:thm@ée:§e G?mgqufzg;rar?)tan crystalsyg: N,

élﬁ 4%) Ff)und: 6.774 g ofHthe hitedialvetd crybtallifeQigdlinPeggwdure for
e Coup

ing of Am wi.th_l.ndole, b .
car boxyl isc aci agﬁ\an&estc' prw"ggnb 5(‘?'%’ eg"bfhfgtnﬁe%b%ﬁyrﬁ%llf for
5- car boxy- 3- (1an@iysis. 1,2,5, 6-tetrahydropyridin-4-yl)-IHindole, 18
mg (0.088 m.pa»41°ali @eed.0hexyl cabodii mi de, 12 ng (0.088 mvbl) 30
hydroxybenztriﬁggk?e)an%3g( +qquiva|ents of an appropriate amne in
2 nL di met hyl f or pany de aré heated at _75[err]C for 18 hours. The
reaction is al FBhE AP Far :an§20H18 j odet€arY: €. Tnédia VAR AN BOND

ELUT SCAlperr] fYasi4n: ¥an20s53C tyoukds ¢, 71.88; SHA 9.50nNeXePpagge col um
(3 n./0.5 gnm. The colum is 35 washed with 6 nL net hanol and then the

desired conpound is ~stripped fromthe colum by eluting with 2M
anmoni um hydr oxi de in met hanol EXAMRLE dBdant i s concentrated under

5-{4-fluorobenzoyl)amino-3-({piperidin-4-yl)-1H-indole

15 Following the procedure described in detail in Example
30, 3.93 gm (11.7 mMol) 5-(4-fluorobenzoyl)amino-3-
{1,2,3,6-tetrahydropyridin-4-yl)-1H-indole were
hydrogenated to give 1.83 gm (49%) of the title compound as
colorless crystals.

20 m.p.=229-230°C (methanol)

MS{m/e): 337(M*)
Calculated for: C2qQH20N30F: Theory: C, 71.20;
H, 5.98; N, 12.45. Found: C, 71.46; H, 6.17; N, 12.40.

25 : 1 3 c he C 1i : . ith Indole 5=
| 13 id
A mixture of 15 mg (0.058 mMol) 5-carboxy-3-{(l-methyl-
1,2,5,6~tetrahydropyridin-4-yl)-1H-indole, 18 mg (0.088
mMol) dicyclohexylcabodiimide, 12 mg (0.088 mMol)

30 hydroxybenztriazole, and 1.5 equivalents of an appropriate
amine in 2 mL dimethylformamide are heated at 75°C for 18
hours. The reaction is allowed to cool and is then loaded
onto a VARIAN BOND ELUT SCXT™ (Varian, Harbor City, Ca,
U.S.A.) ion exchange column (3 mL/0.5 gm). The column is

35 washed with 6 mL methanol and then the desired compound is
stripped from the column by eluting with 2M ammonium
hydroxide in methanol. This eluant is concentrated under
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- 135- reduced pressure and the residue dissolved in 2

di chtorometitane. ToThis soluftion is added 0.118 gm (0.118 mvbl ) of
a pol ystyrene bound isocyanate resin and the ~ mxture agitated for 18
hours. The reaction mxture is 5 filtered and concentrated under
reduced prcWOP6@978 provi de the amides of the inventBHAPSIP3Ms; red,
t he conpound may be further purified by |oading onto a VAR AN BOND
ELUT SAX[ err] (Varian, Harbor Cit_y,3 CA, U S A) ion exchange col um
(10 nL/0.5 gm. The desired conpound is §tﬁ pped fromthe 10 col um by
eluting with nethanol and concentrating the el uant under reduced

pressgre- Therg@iesy PestirEXan®! @ residueld8s28Pvereriay prapared by this
pr ocedur e.

. . __EXAMP
N[ (pyr i n- 28553 IRRTRATRABS. PBCERI dolutiprrishorasd 3 413 om (0.118
t et r ahydr opyrmMoh) 4% |3 pbillyshvoene bound isocyahstegresimviamdnshlyl pyri di ne,

5.2 gy (269 fixtbfe ldditdited for FOMANY Wahel BERVEISH mixeure i¥B( N €):
337(N%1% 20 . EXANPHE 189 )

N-[ ( pyr Pdi n- 3531 9%eh AN SopSeRERatsdsnsier FREYAGH - Rressyrg to provide

t et r ahydr opyr thenanides -ofHthedbheention. If deblred, Xhemcompouhdl p3yi di ne,
8.3 mg (42% [t | : r ) M5(m e):
337( MH1) 8t fﬁﬁtﬂéf.ﬁ%r%§1ed bﬁQ?EEHﬂﬂﬁ'E@%ﬁpﬁéﬁ%§%§ﬁiaonn ELUT

N-[ (pyri di n- 453¥) et VAR dans. BArBex .5 e $41UySr Ayl - 30D exchangg column

t et rahydropyr (20 nm@d/§)9 ghi).i ntheedesired compouhdi g sewmippednEicbpl pyei di ne,

10 T 0%0%  ebibhi by (i ang s R WBEHLARa" EERYEBbing che MBI )

337( M+
pCT§U596/035051uant under reduced pressure. The compounds of Examples

188-202 were prepared by this procedure.

EXAMPLE 188
15 N-[{pyridin~-2-yl)methyl]-5-carboxamido-3~(1l-methyl-1,2,5,6-
tetrahydropyridin-4-yl)-1H-indole
Using 2-aminomethylpyridine, 5.2 mg (26%) of the title
compound was recovered. '
MS(m/e): 337(Ms+1)
20
EXAMPLE 189
N-[(pyridin-3-yl)methyl]-5-carboxamido-3-(1-methyl-1,2,5, 6~
tetrahydropyridin-4-yl)-1H-indole
Using 3-aminomethylpyridine, 8.3 mg (42%) of the title
25 compound was recovered.
MS{m/e): 337(M+1)

_ EXAMPLE 190
N-[ {(pyridin-4-ylimethyl)-5-carboxamido-3~ {l-methyl-1,2,5,6~
30 tetrahydropyridin-4-yl)-1H-indole

Using 4-aminomethylpyridine, 7.9 mg (40%) of the title
compound was recovered.
MS(m/e): 337(M+l)



- 136- EXAMPLE 191
N-[(fur-2-yl)nmethyl]-5-carboxam do-3-(1-nethyl-1, 2,5, 6-

t etrahydropyri di n-4-yT)y-IH i ndol e Usi ng 2-am nonet hyl furan, 8.0
ng (51% of the title 5 conmpound was recovered. M5(m e):
335(Merr]) EXAMPLE 192

N-[ (t et r ahydr SV@9639%9% ) net hyl | - 5- car boxani do- 3- (1- et hyl - 10 PCT/US96/03500
1,2,5,6-tetrahydropyridin-4-yl)-1Hindol e Usi ng

2- am nonet hyl t etrahydrofuran, 3.8 ng (2096.356_ the title conpound was
recover ed. M5(m e): 340( M+l) 15

EXAMPLE 193 5-(pyrrolidin-1-yl)carbonyl-3-(1-nethyl-1,2,5, 6-

tetrahydropyridin-4-yl) -1Hindole EXAMPLE 185ing pyrrolidine, 7.1 ny
(39% of the title,cC nd, 5y, S I 20 .. 1£), D9 ( M)
EXANPLE 194 WPy Lymeehy 5 Poks g%?/%’%‘% T?%’?g;f'-iﬁsz, . 6-

t et rahydr opyri di n-4-yl) - 1H i Rebrahgdropyridin-4gl hpllpiipdelei ne, 9.7 ny

(5199 of the title coymy@-aminometBFl AR CBE0. mg (51%) MB Bhe)title
323(Merr] EXAMPLE 195 30

5- (ror phol Pn- 1- yFRIHH RS TREOYRESR1 - 1, 2, 5, 6-
t et rahydropyri di MS ¢mig)):- 1335/iM5) e Usi ng norpholine, 7.2 ny
(38% of the title conmpound was recover ed. M5(m e):

325(Merr]) 35 EXAMPLE 192

- N-[ (tetrahydrofur-2-yl)methyl]-5-carboxamido-3-(1l-methyl-
10 1,2,5,6-tetrahydropyridin-4-yl)-1H-indole
Using 2-aminomethyltetrahydrofuran, 3.8 mg (20%) of
the title compound was recovered.
MS(m/e): 340(M+1}

15 : EXAMPLE 193
5-{pyrrolidin-l-yl)carbonyl-3-{(l-methyl-1,2,5,6-
tetrahydropyridin-4-yl) ~1H~indole
Using pyrrolidine, 7.1 mg (39%) of the title compound
was recovered.
20 MS(m/e): 309(Mt)

EXAMPLE 194
5-(piperidin-l1l-yl)carbonyl-3-{l-methyl-1,2,5,6-
tetrahydropyridin-4-yl)-1B-indole
25 ﬁsing piperidine, 9.7 mg (51%) of the title compound
was recovered. ’
MS (m/e): 323(M*%)

EXAMPLE 195
30 5-(morpholin-l-yl)carbonyl-3-(l-methyl-1,2,5,6-
tetrahydropyridin-~4-yl)-1E-indole
Using morpholine, 7.2 mg (38%) of the title compound
was recovered. |
MS(m/e): 325(M*)
35
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-137- EXAMPLE 196

5- (t hi onprphotin- 1-ylM)carbonyl - 3- (1-nethyl -1, 2,5, 6-
tetrahydropyridin-4-yl)-1Hi ndol e Usi ng t hi onorpholine, 11.2 ny
(56% of the_ title 5 conpound was recovered. IVB( .
341(Merr]) WO9612907S EXANPLE 197 Frfdsacnsson

5- (4- hydr oxypi peri di n-1-yl)carbonyl -3-(1-nethyl-1,2,5,6- 10
tetrahydropyridin-4-yl)-1Hindol e -137- Usi ng 4- hydr oxypi peri di ne,

3.6 ng (18% of the title conpound was recovered. M5(m e):
340( M+1) 15 EXAMPLE 198

5- ( 3- hydr oxynet hyl pi peri di n- 1- yl ) car bexaMprE (196net hyl -

1,2,5,6-tetrahydrogygi %g& -

3- hydroxym::thylp|pgr|Ecfgli"'Hm‘%:f%‘.cé'J";ll_|1 ggg qoqyl S3- meéﬁ&i%l, ﬁpound was
recovered. 20 MB(m e): tQ&S&P;EEPP¥§1d1n“ 4-yl)-1H-indole

EXAMPLE 199 Using thlomorphollne, 11.2 mg (56%) of the title
5-(3-(N, M diet g!@ di n- 1-yl ) carbonyl - 3- (1-

met hyl 1N% 5, 6%¥h§gﬁﬁ8 |n?%hyl) 1H i ndol e 25 Usi ng

3- (N, N-d|ethylH§ﬂﬂéﬁbh\dﬁﬁéﬁbérldlne 11.0 ngy (44% of the title
conmpound was recovered. MS(me): 422(Merr])

EXAMPLE 200 30 5-(4- cyclopenty iga- 1-yl ) car bonyl - 3- (1- net hyl -
1,2,5,6-tetrahydropyridin-4-y -lHln%g*"gﬁcézl@ Usi ng

4-cycl opentyl pi p&r hmgrosyplngr;dmm@11mﬂlphebonyl -3~ ti-meghydnpodnl. vas
recover ab MS(nfe): te33hiatbpyPidin-4-yl) -1H-indole

Using 4-hydroxypiperidine, 3.6 mg (18%) of the title
compound was recovered.
MS{m/e): 340(M+1)

15 EXAMPLE 198
5~ (3-hydroxymethylpiperidin-1l-yl)carbonyl-3-(1-methyl-
1,2,5,6-tetrahydropyridin-4-yl)-1H-indole
Using 3-hydroxymethylpiperidine, 10.1 mg (49%) of the
title compound was recovered.
20 MS(m/e): 353(M*%)

EXAMPLE 199
5-{3-(N,N-diethylcarboxamido)piperidin-1-yl)carbonyl-3-{1-
methyl-1,2,5, 6-tetrahydropyridin-4-yl)-1H~-indole
25 Using 3-(N,N-diethylcarboxamido)piperidine, 11.0 mg
(44%) of the title compound was recovered.
MS(m/e): 422(M*)

EXAMPLE 200
30 5-(4- cyclopentylpxperazxn- -yl)carbonyl-3-(l-methyl-
1,2,5,6-tetrahydropyridin-4-yl)-1H-~indole
Using 4-cyclopentylpiperazine, 8.7 mg (38%) of the
title compound was recovered.
MS(m/e): 393(M+1)
35
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-138- ) EXAMPLE 201

5- (4- ( 2- met hoxyet hyl ) pi perazi n- 1-yl ) car bonyl - 3- ( 1- net hyl -
1,2,5,6-tetrahydropyridin-4- yI) 1FLindoIe Usi ng

4- (2 met hoxyet hyl erazi ne, ng (43% of 5 the tit d was
recover ed. cy‘h%55nie) 383(N%1) 5%1&8&&8&3
EXAMPLE 202

5-(4- (pyridin-2-yl)piperazin-1-yl)carbonyl_13g(1-methyl - 10
1,2,5,6-tetrahydropyridin-4-yl)-1Hi ndol e Usi ng

4- (pyrldln 2-yl)piperazine, 8.6 ng (369 of the title conpound was
recover ed. NB(nie) 402( Mr1) EXAMPLE 201 To denonstrate the use
of the conpound L _ i p ne,

Phet reant Py dss < Ofq b ﬁeth?jxg{etﬁﬁv)@%bbe zif ire(:)té:%\%kﬁgﬂ 3 1-@@1&'&@&

det ermi ned. The &Pt Pt §- TRy org Qﬂyltﬁ '%ﬂ |on to bind
to the 5- HT[ argilngr de¢pimetisayiathy l\piperasiieed 9essmot (434 ofs 20
describedgin N t he Nati onal Acadeny
of SC|ences (U%éfgqg'1948§ﬁéi3n{}8§§§% cBoe- 8. Menbr ane Preparation:
Menbr anes wer e ad fp3Mm+l) transfected Ltk- cells which were grown
to 100% confl uency. The cells were mashed twice with
phosphat e- buf fered sal i ne, scr 4he culture dishes into 5 niL
of ice-cold hosphate buf f ered™sa |ne and centrifuged at 200 x ¢
for 5 m nfivd-dpvaidint Ty pinesarin- vl earbopradad (3 thethylr of

i ce-coldigris buffer (24, gﬁ@T@Lﬁe&fghydgaﬁyrﬂdfﬁ éﬁﬁjgnuhCﬁnéon@A EDTA)

and honogeni.zed wt at,.on t r.inder. The

subsequently centri P{fg'&? gt {%ﬁl L$ 'piperazing, ut 0o B o ¥§? r?ﬁl\%%to
pel l et |arge freifikencompensd ue$erecoveredd|scarded The supernat ant was
coll ected and aenimAd)ugedo2 m+1) at 40,000 x g for 20 mnutes at 4[err]C

The pellet resulting fromthis centrifugati on was washed once in
ice-cold Tris 35 wash buffer and resuspended in a final buffer

cont ai ni & 50 Taridemonstrigte dthe Mse ol EOF conpennds af eRisrr]C. .
Menbr ane inVetAloRl LANEhYPEFedtditintOBE! AifgAdithe]! ithed 8dabi1ftiyh dono hours

bind to the 5-HTjp receptor subtype was determined. The
.ability of the compounds of this invention to bind to the
5~-HT1r receptor subtype was measured essentially as
20 described in N. Adham, et al., Proceedings of the National
Academy of Sciences (USA), 90, 408-412 (1993).
Membrane Preparation: Membranes were prepared from
transfected Ltk- cells which were grown to 100% confluency.
The cells were washed twice with phosphate-buffered saline,
25. scraped from the culture dishes into 5 mL of ice-cold
phosphate-buffered saline, and centrifuged at 200 x g for 5
minutes at 4°9C. The pellet was resuspended in 2.5 mL of
ice-cold Tris buffer (20 mM Tris HCl, pH=7.4 at 23°C, 5 mM
EDTA) and homogenized with a Wheaton tissue grinder. The
30 lysate was subsequently centrifuged at 200-x g for 5
minutes at 4°C to pellet large fragments which were
discarded. The supernatant was collected and centrifuged
at 40,000 x g for 20 minutes at 4°C. The pellet resulting
from this centrifugation was washed once in ice-cold Tris
35 wash buffer and resuspended in a final buffer containing S0
mM Tris HC1l and 0.5 mM EDTA, pH=7.4 at 23°C. Membrane
preparations were kept on ice and utilized within two hours
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-139- for the radioligand binding _assays. Protei.n_concentrations
were determ ned by the method of Bradford (Anal. Biochem, 72,

248- 254 (1976)). Radi ol i gand Binding: [[err]H 5-HT] binding
was perforned 5 using slight nodifications of the 5- ay
condi ti onsWO92907S, o5t ed by Herrick-Davis and Titeler (J m, 50,
1624-1631 (1988)) with the om ssion of masking |igands. Radi ol i gand
bi ndi ng studi es were achieved at 37[err]GQd.n a total volune of 250
[err]L of buffer (50 mM Tris, 10 n1\/II\/gCIJ[err], 10 0.2 mM EDTA, 10

[err] M pargyline, 0.1% ascorbate, pH=7.4 at 37[err] Q) in 96 well
mcrotiter pgeteshe Sadm&baﬂdsﬁmﬁﬁg assays.vverﬁownﬂmhednushagons

err 5-HT. at 12 diff. n t | r N 5 nMto
100 T 01 opyate derdrnitled'by the neACSE BRARERM | GORL"T 5ibRHLR:
[[err]H 5- HTZThe48 254 “tﬂ T8ditng profile of drugs in conpetition

experiments was WUSIMﬁmX BoRERIY rufstg ey £atme@npound.
| ncubat.i on tines tes tlon and
i spl aZerrant UEEEY SLhE gRAlpbaar g AE hSosriEle R conaicigns

det ermi ned eyepdrted by Heydiick-Daviié tanshLiczder (JNOMMHQHD bSRdi ng was

defined in ”i'@ If’éﬁnc %‘h)*omi@ﬁr&%%mlssmn ok”ma Hg} ginitiated by

the addition o rane err]g) The

0
reacti on was®® Jat"t"’r inding § ‘[‘Tg o el PF ﬁJPeE‘oaked (0.5%
poyl et hyl enemthb)vcilumeemi 3§ﬂngb4t8R1&ﬂflerBrf§ﬁd0M T—lam/-eé.toemMZEgClz:

(Gai t hher sbur g, 2 Mgy - m@bamm ﬂ(iiﬁé ergs 1‘leé§c&ﬁ§$@ zﬂf 5 seconds
with ice cold huffer (50 Tris err]C) dried and

pl aced into $78Fk Bbrﬁ‘al“?ﬁlﬂgm2c5°ﬁit%ﬁatés sat‘%"é-%é&léﬁ&ﬁs Ful | erton,
CA) and radi wegéi oriducraal using [PWESAHTEGLUIRNGiffHaaiyran LS 5000TA |iquid

intillati f 5-HT
cveraged | CorCgneradibify Sangidgoefia € CREY (8 160 ”‘Fﬁ' o ifpracthted! °
assi st ed nonPEn@ies r"é%ﬁ%é’ﬁréﬁrﬁﬁ‘él‘y@r@ (Ecd- bt nMn P H 75-HT. ATBgconp, Lunden
Sof t wase, Chbgﬁdﬂnfadaﬂﬁn%f 8£0€8 rin \hi'.lnl#é‘t:.txon expf&rlmemaveabed to

Klerr] val ue e Chen r uso uy hem Phar macol .
22, 3090- 310%"{‘4‘%@% €q,4ing’ BL43| ’\2 %%&t&%% p%‘?‘gp dintriplicate.
Repr esent at i ¥acubation ddmesumereol0 tminutias, dori bathesaruragiont anfave
affinity fordisplacement studies based upon initial :.nvest:.gatlons

which determined equilibrium binding conditions.
20 Nonspecific binding was defined in the presence of 10 uM 5-

HT. Binding was initiated by the addition of 50 ML

membrane homogenates (10-20 pg). The reaction was
terminated by rapid filtration through presocaked (0.5%
poylethyleneimine) filters using 48R Cell Brandel Harvester

25 {Gaithersburg, MD). Subsequently, filters were washed for
5 seconds with ice cold buffer (50 mM Tris HCl, pH=7.4 at
49C), dried and placed into vials containing 2.5 mL Readi-
Safe (Beckman, Fullerton, CA) and radioactivity was _
measured using a Beckman LS S000TA liquid scintillation

30 counter. The efficiency of counting of (3H)5-HT averaged
between 45-50%. Binding data was analyzed by computer-
assisted nonlinear regression analysis (Accufit and
Accuconmp, Lunden Software, Chagrin Falls, OH). ICs50 values
were converted to Ki values using the Cheng-Prusoff

35 equation (Biochem. Pharmacol., 22, 3099-3108 (1973). All
experiments were performed in triplicate. Represeﬁtative
compounds of this invention were found to have affinity for
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- 140- the 5-HI[err] receptor as neasured by the procedure

descri bed supra. ) As was reported by R L. Winshank, et
al ., W3/ 14201, the 5-HTL1F receptor is functionally coupled to a

G protein measured by the ability of serotonin an gic
drugs to i nh“ﬁ%m?@!’skol I n stinulated cAMP production in q’&ﬁjw
cells transfected with the 5-HT[err] receptor. Adenyl ate cycl ase
activity was determ ned using standard _j40- techniques. A nmaxinmal effect
I s achi eved by serotonin. An 10 E[err] 1s determ ned by dividing the

i nhibition of a test conpound by the maxi mal effect and determ ning
a percent thei 5HHTIH ireceptdil agd\diemsuretl by the grareduRel dedéritwtank, et

al ., Proceedin%égg§ t he National Acadeny of Sciences (USA),
89, 3630- 3634 ( ), and the references cited therein. 15
Measur ement of cAMFAS gfamtdeported by R.L. Weiasbéwki cet MIH3THO83/14201,

(estimated BmaghérS+AMIE receptor PO mummhhnyoeo@wﬁ %—488 f)fl@&é:ﬁﬂ of

1 mM th h | HEPES
DL Mh6"TC ng meagnitei Y Bhs) At L o ReroteRin A FEraFourte® [orr] M
pargyline for @ougs ke cnhhbi87Eerskdlirb®ca@udateéd MR piodeceiorcin

curves were.t hﬁmmc&aﬁd nl&xngédwga Qudm‘ f:aéestnﬂmleceptor

concentration f ol.l owe mre
Cororol a0 pleny 15te cyBuaBoRe IV, e, fettrpited yising BRENR® 4 or an

additional 10 nechhbgues. 3A aaxiGal S8ff&dteris] achieved Biheseretoninwasn
aspirata@ and gfg.r eatddtininaashPP@eFidihg the inhiWic&dH 0B £ésd 00 MM

HCl. To denonstrate c etitive antagoni sm a dose-response curve
for 5-HT was nEQERPKRL ky the maxb%?%l?%ﬂ?etugPﬁgdSF?¥@%ﬂ}ﬂ§o?ePSFce“t

met hi ot hepi n (QnBibie:tcrr}M (N30Adham,Thet @t esupras; SR AL edleahslﬂéﬁkr]&for 15
m nutes and thgg, "y proce&da‘alig'é E%@Hefﬁécﬁﬂzr‘ﬂ%ﬁéfﬂ}uo e 9 PGSAF, t

cel lul ar ernatant was a q-store

-20[ err] C bef oP&- é@%%s%%%ﬁn‘%%92éAWPa$%r?Hﬁ|§ﬁfQSﬁn°es °1t?QuﬂhﬁrﬁﬁBnoassay
(CAWP radi oi mmunoassay kit; Advanced 35 Magneti cs, Canbridge, M.
Radi oactivity wassGranh d ~amp ing a Packard COBRA Auto Gama
counter, equi pped

Transfected NIH3T3 cells (estimated Bmax from one
point competition studies=488 fmol/mg of protein) were
incubated in DMEM, 5 mM theophylline, 10 mM HEPES (4-[2-

20 hydroxyethyl]-1-piperazineethanesulfonic acid) and 10 uM
pargyline for 20 minutes at 37°C, 5% CO2. Drug dose-effect
curves were then conducted by adding 6 different final

concentrations of drug, followed immediately by the
addition of forskolin (10 pM). Subsequently, the cells were

25 incubated for an additional 10 minutes at 37°C, 5% CO2.
The medium was aspirated and the reaction was stopped by
the addition of 100 mM HCl. To demonstrate competitive
antagonism, a dose-response curve for 5-HT was measured in
parallel, using a fixed dose of methiothepin (0.32 uM).

30 The plates were stored at 4°C for 15 minutes and then
centrifuged for 5 minutes at 500 x g to pellet cellular
debris, and the supernatant was aliquoted and stored at
-20°C before assessment of cAMP formation by
radioimmunocassay (cAMP radioimmunoassay kit; Advanced

35 Magnetics, Cambridge, MA). Radiocactivity was quantified
using a Packard COBRA Auto Gamma counter, equipped with
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-141- data reduction software. All of the conpounds shown to .
have—affrmty for the 5-HI[err] receptor were e tested and found to be
agonists at the 5-HT[err] receptor in the cAW assay The

di scovery that the pain associated with m graine and d

di sorders |§”?Hﬁ¥ﬁﬂfed by activation of the 5 HT[err P %iéﬁg%ﬁgﬁ by
adm nistration of 5-HT[err] agonists required the analysis of data
from di verse assays of pharmacol ogi gpl activity. To establish that
‘the 5-HT[err] receptor subtype is responsible for nediating

neur ogeni ¢ 10 nmeni ngeal extravasation which |eads to the pain of

m grai ne, the ddcadiraguétiomidofteiare.panel of theROMPEand® shown toSerotonin

;)e(grergf gr St \r’]\’gsa have ?E?g?j.'éi Stor "i:%eng—ﬁ&‘g)?dlzé&ptor wer@rﬁé?@géq %er r'ij& B ent or
subt ype was pdiof @PWEEOEBS%RES%Q ithed STBT1F reQARter ipoFhefR aR&*Ypur poses,

f; haT FI ndi ng affl ni tph@sa@&covery tmmgé?ﬁﬁxﬁ%éé&;@g’éﬁ[ﬁiﬁbﬂldmﬁﬁﬂiﬂr] a{ld
err rece or s SO deter.m escri bed su exce

That '8 oD pRRpeLpted (Tl ReRsTE, 85, SOELEL D by SRR LR b G ™ CoP

5-HT[err] rec&pﬁ@l?ct@ﬁ@%llay@@ﬂlnéﬁérﬂu%@fsWﬁané@%szo t hen

tested in the z@qMEraaSeuet&éiﬁﬁﬁrs%@eawslfr&gmké&sgrassa s ofdNtagonist
character. Fin

neur onal prot@ ré'?f:f’geggﬁﬁ o‘?fyné’“y es&f?ﬁl"&tf%ﬁg’lneggg ?h?q'-? }H“ lroiaut ne

pai n, was neasweceptor subtype is reEpeonpibdé fifr cediauindg nlsuacbgem.tchi s study
represefys 25 menindesll gﬁgré&a{ééréwnabhgbﬁs %;dé)ftoc‘%%%ﬁ'ﬁ gpich vere shown

to exhibit a w.de range o |nities for t ser ot Qni receptors
assayed. Addi fHGTaERe, the Dipfing atfinhty 9k Panel ofGompPYNdsi&4Pe a wi de
efficacy rangesemtbhénneecepsmdrqormtsemaasured fipdtr,avaingi svamd=aly as wel | .

The panel of  GHHRANIES30 For SEIEALSIhEr abil tywBtI% BbfpdERs U Blnke! OW

to the 5-HT3y receptor subtype was performed as described

15 supra. For comparison purposes, the binding affinities of
compounds to the 5~HT1pa, 5-HT1DB, and 5-HT1E receptors
were also determined as described supra, except that
different cloned receptors were employed in place of the
5-HT.r receptor clone employed therein. The same panel was

20 then tested in the caMP assay to determine their agonist or
antagonist character. Finally, the ability of these
compounds te inhibit neuronal protein extravasation, a
functional assay for migraine pain, was measured.

The panel of compounds used in this study represents

25 distinct structural classes of compounds which were shown
to exhibit a wide range of affinities for the serotonin
receptors assayed. Additionally, the panel compounds were
shown to have a wide efficacy range in the neuronal protein
extravasation assay as well. The panel of compounds

30 selected for this study are described below.
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- 142- _ Conpound |

3-[2- (di net hyl am no) et hyl ) - N- et hyl - 1H i ndol e- 5-

met hanesul f onam de but ane-1, 4-dioate (1:1)

(Sumatriptan succinate) 5 [err] _
Sumatriptan NRWIMWe is commercially available as | RETFS$E3SPY  of
may be prepared as described in United States 10 Pat ent 5, 037, 845,

i ssued August 6, 1991, which is herein ., incorporated by reference.
5-fl uoro- 3-<1-<2-<1-net hyl - 1H pyr azol - 4- yI]>e2[ hyl >-4- 15

pi peri di nyl >- 1H i ndol e hydrochl ori de

[err] Conmpound |1 kempyahd abl e by the follow ng

procedure. 3-[2-{dimethylamino)ethyl] -N-methyl-1H-indole-5-
methanesulfonamide butane-1,4-diocate (1:1)
(Sumatriptan succinate)
5
H
|
S
VA Y
0 O HO,C
N(CHs), -
\ _/ CO,H
s/
H

Sumatriptan succinate is commercially available as
Imitrex™ or may be prepared as described in United States
10 Patent 5,037,845, issued August 6, 1991, which is herein
incorporated by reference.

Compound II
5-fluoro-3-<l1-<2-<l-methyl-l1H-pyrazol-4-yl>ethyl>-4-
15 piperidinyl>-1H-indole hydrochloride

Compound II is available by the following procedure.
20

To a mixture of 200 gm (2.85 mole) 2,3-dihydrofuran
and 800 mL (4.81 mole) triethylorthoformate were added 0.8



20 2- (1- et hyl - 3- pyrazol o) - 1- et hanol . To a m xture of 200

gm (2.85 nol e) 2, 3-di hydrofuran and 800 nL (4.81 mole) .
tri et hytorthofor mate were added 0.8 WD 96/ 29075 :
PCT/ US96/ 03500 . -143- m (6.5
mvbl ) boron trifluoride diethyl etherate dropw se. After an initial
exot her m t NéO 962907Si on m xture was al | owed to stir a

tenperature for four days. To the reaction m xture was then added
4.0 gm pot assi um carbonate 5 and thf %eact ion mxture was distilled
under 6.0 nmm Hg. Fractions distiTt} g between 60[err]C and 130[err]C

were coll ected to give 261.64 gm (42.1% of a light yellowoil.
MS(nmie): 21Q¢Migl6]nMol) boron triffudrii HilelRydf ehedatdNdrptsaDl €) of

the previously 10 . prepared [Towooil in 787 m. 1IN HCl were added 21.3
. (0 PE5ehona) BTl SHokRETR Ko, meathaonALETOFE Mad GdoRAY

stirred at rebl sxifoat fambidntutempéhatumsadiarofonrxayse. w®o the cooled to
anbi ent tenp 'g‘*ﬁ' ati.Les (ITpTel-1y uced
pressure. Th%?‘ég?%%y m‘éfégléhlaﬁ a%%ﬁt‘ejg \?\nmt ﬁag{lp%@%‘% unt iofﬁggsi c and
the aqueous @Rfy §Recteaction mixrpre; vas HishidleRfePRIRE. © 1hd™t &bi ned

organi c extr @rhetions diswinld ity Pdtween G0RY Wwmds ABDAC ewersl cxdleenedat ed

under tbCHYGE DB 88 Wnf (49 94Y b §41800Pf. the title
conpound as a bfFown oll. me): err

[ err] H NVR( DMSdmdgbrr1339M%arr17.45 (s, 1H); 7.25 (s, 1H); 4.65 (t,

iH) ;t3. 754(?, 3H) ; 13. 55s6mti2c|lrb ;of2t8552§§m @40 m;le) of the pTreviousllyt_ f
-ne -4- - e QX r solution O
16. 0 51??% (127%%%?33-’?%{&%%?1& 48" 0 Y %;?Jggof%fgl?%?ﬁ%nzo 3807 1 103
mvbl ) tri et hyiPafPnBole) methyl Mérﬁﬁi@%tﬁf&%%eofeﬁﬁhi%r@mm. 8 nL
(140 mbl)  stirrefedbareslld doyl felit Ghdwias W ithel €0Bat ok aplitude (Ase the

At on b RRTBELS phlial® 1ok BRallad U 195, ShOBEE LB Wl OIS
and the resi ggmoyadtundenseducedepressure. The resadual cbibmaset hane. The
or ganiys phasgréacedeniel! 24 INaOE until basic and the aqueous extracted

well with dichloromethane. :The combined organic extracts

were dried over sodium sulfate and concentrated under

reduced pressure to give 32.15 gm (64.5%) of the title

compound as a brown oil.

20 MS{m/e): 126(M*)
1H-NMR (DMSO-dg): 87.45 (s, 1H); 7.25 (s, 1H); 4.65 (t,

i¥); 3.75 (s,3H): 3.55 (m, 2H); 2.55 (t, 2H).

25 To a solution of 16.0 gm (127 mMol) 2-(l-methyl-3-
pyrazolo)-~-l-ethanocl and 27 mL (193 mMol) triethylamine in
550 mL tetrahydrofuran were added 10.8 mL (140 mMol)
methanesulfonyl chloride with icebath cooling. Once the
addition was complete, the reaction mixture was stirred at

30 ambient for 4 hours. The volatiles were then removed under
reduced pressure and the residue partitioned between water
and dichloromethane. The organic phase was washed with
water followed by saturated agqueous sodium chloride and the
remaining organics dried over sodium sulfate. The solvent

35 was removed under reduced pressure to give a crude yield of
28.4 gm of the title compound as a brown oil. The product
was used without further purification.



water followed by saturated aqueous sodi um chl ori de and the

remai ni ng organi cs dried over_sodiumsul fate. The sol vent 35. was
removed under reduced pressure to give a crude yield of 28. 4 gm of
the title conpound as a brown oil. The product was used wi thout
further purif WD 96/ 29075 -

b/ Usoe! 0a50dve vt - 144.  FCT/USGM3M0
-fluoro- 3-[1,2,3,6-tetrahydro-4-pyridyl]-1Hindole To a
solution of 74 gm potassium hydroxide in 67g44d met hanol were added
10.0 gm (74 mwl ) 5-fluoroindole and 5 23.3 gm (151 mwol)
4-piperidone. HO .H err] QO  The reaction m xture was stirred at

reflux for 18 hours. The reaction m xture was dlluted mnth 1.3 L of
wat er and the resghi,} > bRLL R4 , d

dri ed under reduced fressure to give

5-fluoro-3-[1,2,5, 6- 7902 s0lyteiqny Rfqr 8- qmpi}?l‘r%ﬁﬂl}mlhw WC&Ed@é'@iemow
so: i d. N nﬁthhﬁolodéi-e( Zla:c:zzlerletmdongth)e714Hfm-1&clml 8-fluoroindole dfAda
sol ution 1 5

[1, 2,5, 6- ?;trahy ro% pyri dyl |°1§ Eg%%é |°nne56151n{[2et ha hﬁ rﬁgcuon
added 2.0 gm SWMBSFPEﬁlW(ﬁFJé&”le@oﬁtaﬁﬂf%Wé faxad8i baurs. ThemrﬁBGFéon
hydr ogenat ed at migbuestwienpidiaiedr @ithrl 18 h@fF wakker and che’:l&eisﬂ'ut:iiﬁb

hydr ogen pressu C t he
filtered througﬁﬁegggggaﬁéSE%CQ#gqgﬁdsﬁ'Eif%}atlon aP?lé% céy%%ﬁtfgagﬁe%nder
reduced pressur regsyroctargiye 10.75f gmuhhT LB olofd5-Eeeread-(d . Rad, 6-
recrystalid zed fre@fahydro-4+fRidiagal) -1a-gha®rS. azlagggii&:?s?@lﬁ. the title

conpound as a colorless solid. 9-230[err] C VS
me) : 218 (N[err]g Cal cul ated for C[err]H[err]N[err]F Theory: C,
71.53; H 6.93; 2N —2= H, 7.02; N, 12.80.
Al kyl ati on To 30sSLEOIdH 02N 107 78- Gn OBd FR1TVEL 1Gsdd J0r O- 3- (4-
[1.2,5,6-tetrahydro-4-pyridyl]-1H-indole in 500 mL ethanol
15 were added 2.0 gm 5% palladium on carbon and the reaction

mixture hydrogenated at ambient. temperature for 18 hours at
an initial hydrogen pressure of 60 p.s.i. The reaction
mixture was then filtered through a pad of celite and the
filtrate concentrated under reduced pressure to give an

20 off-white solid. The so0lid was recrystallized from
methanol to give 8.31 gm (76.2%) of the title compound as a
colorless solid.
m.p.=229-230°C.
MS{m/e): 218(M*)

25 Calculated for C13H]5N2F: Theory: C, 71.53; H, 6.93; N,
12.83. PFound: C, 71.81; H, 7.02; N, 12.80.

-

Alkvlation
TO a solution of 2.0 gm (9.2 mMol) 5-fluoro-3-(4-
30 piperidinyl)-1H-indole and 2.4 gm (23 mMol) sodium

carbonate in 50 mL dimethylformamide were added 1.87 gm
(9.2 mMol) l-methyl-4-(2-methanesulfonyloxyethyl)pyrazole
in 5 mL dimethylformamide. The reaction mixture was
stirred at 100°C for 18 hours. The reaction mixture was
35 cooled to ambient and the solvent removed under reduced
pressure. The residue was partitioned between
dichloromethane and water and the phases separated. The



30 pi peridinyl)-1Hindole and 2.4 gm (23 nmwl) sodi um car bonat e

in 50 nL di nethyl formam de were added 1.87 gm (9.2 ml)
‘t=—rethyt=2=(2-net hanesur t onyl oxyet hyl) pyrazol e in5 L

di met hyl f ormam de. The reaction m xture was stirred at 100[err]C for
18 hours. The reaction m xture was 35 cool ed to anbi ephlﬁpw sol vent
renoved uNHRIS298MBuced pressure. The residue was pa betvveen
di chl oronet hane and water and the phases separated. The

96/ 29075 PCT/ US96/ 03500

- 145- or gani ¢ phase was washed w%?l with water followed by

satur ated aqueous sodi um chl ori de. The renmai ni ng organic phase was

% i ed ovgr i‘iﬁ@hlﬁﬂbsﬁhéé’é &:aﬁyﬂd:a@aeaeﬂélatmmmer follow&dluged pressure.
e resi adua Ol

sub ected to silica. chr 0 el uting
with 20:1 aturapgﬁ| shfl‘?@“ﬁﬁ‘t ﬁg#ﬁ) léqfr aggfoﬁ g%ﬁé? q’oxa gEaﬂ)"ﬁ‘{cal n the
desired conmhase wgsedmdmm sndivpnsehiate @dundarentrated amderd

pressure 10 QGaieed Yebss¥Ll | mh‘éh%egihuwson was capyested do didca
hydr ochl ori de sa&#_ and was (::Yrys l.i zed é“ aVr om et hyl acet at e/ et hanol .
! 4R

1.61 gh (51. ORI ARRY .~ © "tl"ng\’é?' ered as colorless crystals.
m p. =239[ er ddiChlorometh&ifernethad@d I\/[Era:]:t):.ons sho@al tal eenthimrthe

qerr]H err]dﬁs‘i%-%h':ﬁl our;@p‘%&rr)é conbPhed %andcdicRhtrared uﬂ\'ler15 44.  Found:
C, 62.80; H ound 11

5- hydr oxy- 3!@@5@9@?3*%9 CHOINGopeYBkIPRRiL.  Therpil was "

converted to the hydrochloride salt and was crystallized

10 from ethyl acetate/methanol. 1.61 gm (51.1%) of Compound
Il were recovered as colorless crystals.
m.p.=239°C,

MS{m/e): 326(M*)
Calculated for C19H23N4FeHCl: Theory: C, 62.89; H, 6.67;

15 N, 15.44. Found: C, 62.80; H, 6.85; N, 15.40.
Compound JIII
S~-hydroxy-3-(4-piperidinyl)-1H-indole oxalate
OH
N—H
/N
20 H

Compound III is available by the following procedure.

25 Starting with 5.0 gm (22 mMol) 5-benzyloxyindcle and
6.88 gm {45 mMol) 4-piperidoneHCleH20, 6.53 gm (97.6%) of
S-benzyloxy-3-[1,2,5,6-tetrahydro-4-pyridinyl] -1H~indole
were recovered as a light yellow solid by the procedure
described in Preparation I. The material was used in the

30 subsequent step without further purification.



Conpound |1l is available by the follow ng procedure.

5-benzvl oxy-3-[1, 2,5, 6-tetrahydro-4-nvridinvll-1Hindole 25

Starting with 5.0 gm (22 n\vol) 5-benzyl oxyi ndol e and 6.88 gm (45
mvbl ) 4-pi peridone. HC . Herr] QO 6.53 gm (97.6% of

5-benzyl oxy-3-[1, 2,5, 6-tetrahydro-4-pyridinyl]-1Hindol e
recovered as 9F’gi‘f’(ﬁ’yel | ow solid by the procedure deggﬁuggé‘sm

Preparation |I. The material was used in the 30 subsequent step w thout
further purification. WO 96/ 29Q 3

PCT/ US96/ 03500 - 146-

Hydr ogenat i on/ Hydr ogenol ysi s To a solution of 1.23 gm (4 mvbl)

5-benzyl oxy- 3- Hydrogedakidn7HOdkShémdMi@ 4- pyridinyl]-1Hindole in 50 nL
1:1 t et rahydr of ur an:,et hanol re, add 0.3 % pal,l adi ymon 5
carbon and .t he react’?%ria il r‘@nhﬁﬁ\r,\%g%naﬂ"}agqafmgﬁgF%'ﬁ?ef&ylwy#'errperat ure
for 18 hours wi {h, 25 ifitetaahirdue odrepyidisydl elH-indolefing§0pmy. 1:1 The
reacti on m xt ur gepBdhydi@Euiriant 8ER8nol were BaAEHIY. R Gy BaR2dafil dihe
filtrate oncentrgﬁe u % .reducedlprleis%’tfjre. Thec1 resi due was
converted2o t hE® %’?aﬁ’@ e reaghien MFTHresYATERIAIA° Bf Rd 111
were recovered temperaturen forodld houms with an impti€l/[lyrdr@en pressude( n e):
216(Merr]) £ 669 Gliat egnbOre&deidd Wik LB §a&] ihkEkegriderr]:
Theory: C, 58. 8‘1>' H‘,g:aéLS * . %2;eN, .14, _ Found: @GHS;&?%; H, é:o 95; N,
9 39 through a celite pad an ﬂ@orf'ﬁéﬁﬁﬁt? \concentrated under
8- chl or o- 2- di et kgfaced Eriessuted- t The ategidueaphshednverced to the oxalate
hydrochl qigi de 2Qa1¢ and 0.98 gm (80.0%) of CompBlhd IIT were recovered as

a brown foam.

m.p.=67°C

MS(m/e): 216 (M*)

Calculated for C13H]1gN20¢C2H204: Theory: C, 58.81; H,

15 5.92; N, 9.14. Found: C, 58.70; H, 5.95; N, 9.39.

Compound IV

8-chloro-2~-diethylamino-1.2, 3, 4-tetrahydronaphthalene

hydrochloride

20
Cl
N(CH,CH,)»
*HCI

Compound IV is available by the following procedure.

25 A mixture of 30.0 gm (0.176 mole) of g-chlorophenyl-
acetic acid and 40.0 mL of thionyl chloride was stirred at
ambient temperature for 18 hours. The volatiles were then
removed in vacuo to give 32.76 gm (99.0 %) of g-chloro-
phenylacetyl chloride as a transparent, pale yellow, mobile

30 liquid.

NMR (CDC13)}: 7.5-7.1 (m, 4H), 4.2 (s, 2H).
To a slurry of 46.5 gm (0.348 mole) AlCl3 in 400 mL
dichloromethane at -78°C was added a solution of 32.76 gm



Conpound IV is available by the foll ow ng procedure.

8-Chloro-2-tetral one 25 A mxture of 30.0 gm (0.176_mmle) of

0- chtorophenyt—= —acetic acid and 40.0 nL of thionyl chloride was .
stirred at anbi ent tenperature for 18 hours. The volatiles were then
renoved in vacuo to give 32.76 gm (99.0 % of o-chloro- 830 | acetyl
chl ori de aswW@92¥Wi%parent, pale yellow, nobile 30 | i quiPgTUs

NMR(CDC [err]): 7.5-7.1 (m 4H), 4.2 (s, 2H). To a slurry of
46.5 gm (0.348 nole) AlC[err] in 400 nL ”- di chl or onet hane at

-78[err] C was added a solution of 32.76 d‘t% WO 96/ 29075
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Tgloe)moa tﬂle el’?(@‘ﬁﬁ])é)pE)Epé‘ﬁédp&vmusly pﬁéb@f&wl:?-n%' agetyl c?l orltde in
I chi or OITE Se Qve u e dr I ce/ acet one
Pheryipsebul (FRIPEAAS 08 MA0 e TR LBamEE IR Ene ves

bath then wasChlorop
bubbl ed 5 dropwi gehoveradt hour m Xhe drguiregdacétaie thatk thentmsper ature

rose to 1s[ergl vﬁttﬂykﬁnﬁcé‘ﬁ?éééxo%a‘ﬂ&;a assaa}iéwd,a@t bubbled the end

of the exother ani he reaction mxture S tirred at about
5[ err] C3f or 41HB‘EIr%1"e [FeaChAON: EFEUKR Sypriigd which ?W&P FEScEEBREFRA R e to
destroy al um pose ad5®ces. Thpoetiylene adddiniontwas difsconeiavedhet m the

reacti on m xt ' ' 0 n tirred

vi gor ously unt’jﬁg K of th]e eQb#H%ﬁﬁl cfi %hé QF%E%H' Bén':hl;'u:%eg \%\ere separ at ed
and t hetirxrtiat Fheus RRS fexrbdawsen 3%2B0WaR. tmnhyéflséh%n c

aci d and 2x40ghglresddiion mixeqreots daxtirdy Blonihanaddnplbkes. Upén

remi nugo O 9RRLE BIANS, WS hBCR LS OLRle 04Uy mixcurdthbate and

concen%rated N vac € resi due was
di ssol ved i n diluged mighdi EPh P °f Watereta@é‘r sahare@svm;melwvemalf | ash

silica f:pl Enﬂamlﬁ&l%!hlslhad dlssgheed el latrﬁdeaEEslwér@%yaefadbat a§a ether to
Ohve e by 00 PR, prpdEly BROREHALSANGD W58 SRR AP B ot
acid and 2x400 mL saturated agqueous sodium bicarbonate.

15 The remaining organic phase was then dried over sodium
sulfate and concentrated in vacuo to give a pale orange
residue. The residue was dissolved in 1:1 hexane:diethyl
ether and was poured over a flash silica column which was
then eluted with 1:1 hexane:diethyl ether to give a light

20 vellow residue which was crystallized from 4:1
hexane:diethyl ether to give 10.55 gm of the title
compound.

NMR{CDC1l3): 7.5-7.2 (m, 3H), 3.7 (s, 2H), 3.3-3.0 {(t, J=7
Hz, 2H), 2.8-2.4 (t, J=7 Hz, 2H).

25 MS: 180(60), 165(9), 138(100), 117(52), 115(50), 103(48),
89(20), 76(25), 74(18), 63(30), 57(9), 52(28), 51(20),
42(6), 39(32).

IR{nujol mull): 2950 cm~, 2927 em~1, 1708 cm~1, 1464 cm-
1, 1450 em~1, 1169 om~1l, 1141 cm-l,

30
Red . Ami .

To a solution of 0.5 gm (2.78 mMol) 8-chloro-2-
tetralone in 25 mL cyclchexane were added 1.4 mL (13.9
mMol) diethylamine followed by 0.1 gm p-toluenesulfonic

35 acid monohydrate. The reaction mixture was then heated at
reflux with constant water removal {(Dean-Stark Trap) for 18
hours. The reaction mixture was then cooled to ambient and



conpound. NVR(CDCl [err]): 7.5-7.2 (m 3H), 3.7 (s, 2H), 3.3-3.0 (t,
J=7 Hz, 2H), 2.8-2.4 (t, J=7 Hz, 2H). 25 Ms:  180(60), 165(9),
138(100), 117(52), 1I5(50), 103(48), 89(20), 76(25), 74(18), 63(30),
57(9), 52(28), 51(20), 42(6), 39(32). | R(nujol mull): 2950
cmerr], 2927 c rr]l, 1708 cnferr], 1464 cnferr] , 1 ]
1169 cnferr] ,w?%o err]. 30 Reducti ve Am nation ﬁ’ug%%To a
solution of 0.5 gm (2.78 nmwbl) 8-chl oro-2- tetralone in 25 nL

cycl ohexane were added 1.4 nL (13.9 -l ) diethylam ne fol | owed by
0.1 gm p-toluenesul fonic 35 aci d nonohydrate. The reaction m xture was
t hen heated at reflux with constant water renoval (Dean-Stark Trap)
for 18 hohesvolateE Yeza cemonedi wridere nadaceﬂeprexmizzed t #henbesidueand

WD 96/ 29075 { Has t en .qis J.ssolved in 15 é E)W&i%%@@ﬁo@hen

- 148- VO renpved un r pressure Si due
was t hen di ssol #88efnt 1% “Hﬂi_aﬁ"éf-hﬁn%‘qu of%%%ﬁ weY ethg rprionwisgdded 1.5 ni
acetic acid fol kadedidy dih®.gogini S6&iE® borohydridédi t iThe @lea@tiogm sodi um

bor ohydri ge Thﬁl&ggﬁ%_lv% ih sm.ﬁ&?eﬂﬂ@sﬁ. %@ﬁge ‘t'dﬁﬁ%n%or 1 hour at

anbi ent . reacti on  m xt ure was th 20 nL 10%
HC and stirred for Bhe ZkRAGHiGRaMiKBUFe wWafe ther dituted with 20 mReh0%

extracted with dgcgt budi sditaiedafidrt & AR idnad BEWELOUSThe mixtupPdaggs Was
poured over ice

well with di ;:hl 8?8 a%zé d\_/r\nﬁgggam&yuhm ir%?gc?ggméﬁ c%‘%&gﬁ‘gﬂ %I"I’ 3 eglver

sodi um sul f at e phase was paunedeavent bceumasie badiccwigh amnondumThe resi due
was 10 redi pyaryRiaé Mhrd @Bth:@é@ﬁ@ahiéﬁ ALhSEDERTSShdthane. These

chr omat ogr aphy qv basi c_al um n | or onet hane.
Fractions shomefcgreaﬁ S F8E§i‘:{‘e§e %r et °Ver08%+‘ﬂ‘éc§¥?étgoﬁ8 nt r at ed
under reduced ppesgameratﬁde under redeced|ndessuikewasThe scesidue wasdi et hyl

ether and the redisséD¥ed iﬁﬂd&éh%?éﬁ&ﬂ&ﬁéﬁ amdgesféh@é& @l de The viscous
residue was crystalli

% ed from acet neldl 'ﬂ'{ et hfrc &1 0.20 gm
(23.2°% of ConpBaRMRTRFTAPIYOPSEF cB85LS \AhuRica’ g’b‘ 58- 159 err] C
15 dichloromethane. Fractzons shown to contain product were
combined and concentrated under reduced pressure. The
residual oil was dissolved in diethyl ether and the
solution saturated with hydrogen chloride. The viscous
residue was crystallized from acetone/diethyl ether to give
20 0.20 gm {23.2 %) of Compound IV as colorless crystals.
m.p.=158-159°C
MS{m/e): 273
Calculated for C34H2I1NCleHCl: Theory: C, 61.32; H, 7.72;

N, 5.11. PFound: C, 61.62; H, 7.94: N, 5.03.

25
, Compoung vV
6-hydroxy-3-dimethylamino-1, 2, 3,4-tetrahydrocarbazole
N{CHg),
HO

N

\
H

30



MS(me): 273 Calculated for (Jerr]J]Herr]NC.HO: Theory: C, 61.32;

H 7.72; N, 5.11. Found: C, 61.62; H,_ 7.94; N, 5.03__25

Conpound VvV 6- hydroxy- 3-di net hyl am no- 1, 2, 3, 4-tetrahydr ocar bazol e
[err] 30 WD 96/ 29075

PCT/ US96/ 03500 ' -149-

Conpound VWMQ62S| abl e by the fol |l owi ng procedure. PCT{USI6/03500

- di net hyl am no- 1- cycl ohexanone et hyl ene ket al To a sol ution of
5.0 gm (32 mwl) 1, 4-cycl ohexanedi one 5,,4_ nono-ethylene ketal and 10.80
gm (240 mvol ) di net hyl am ne wer e "added 2.0 nL acetic acid and the
m xture was stirred at O[err]C for 1.5 hours. - To this solution were
t hen added compgoundv( 88 a0@l Jariediy e hy afelswiigd prdeednde! he
reaction stirred for an additional hour at ambient. The pH of the 10
reaction m xture was adjusted to -7 mnth 16 nL acetic acid and
stirred 18 hbzdiReghviaginqrl-qeelohaxs S enoved under

refluced |ore38u[1 e Pch td&ﬁu'tgﬁhdﬂﬁ smssga{ Vt@d inflo1 4~ c@@l@h@%ﬁéﬁ:}\lﬁiég acid
ydr oxbde.  TAPES TG 804, ketd1 PR 30 mse@xﬁ“?i%ﬁﬁﬂ% gL aniie Sod um
di chl or onet heexe adfesksad.0 mL acetimdcideandathe misrtaireowbenetinzre
concentrat edatingl® for 1.5 hSGf'&ed T thild %olﬁtﬂéﬂ/ew&eo/ﬁhﬂm g8ada of the
title C&?Q%?W%aa%mg9> sod;um cyanoborohydride and the reaction
stirred for an additional hour at ambient. The pH of the
10 reaction mixture was adjusted to ~7 with 16 mlL acetic acid
and stirred 18 hours at ambient. The volatiles were
removed under reduced pressure and the residue dissolved in
cold 5% tartaric acid solution and then the aqueous phase
was made basic with 5N sodium hydroxide. This agueous
15 phase was extracted well with dichloromethane.  These
organic extracts were combined and concentrated under
reduced pressure to give 5.04 gm (85%) of the title
compound as an oil. '

20 =di ino-~l-cve
4.96 gm (26.8 mMol) 4-dimethylamino-l-cyclohexanone
ethylene ketal were dissolved in 50 mL formic acid and the
solution stirred at reflux for 18 hours. The reaction
mixture was then cooled to ambient and the volatiles
25 removed under reduced pressure to give 3.78 gm (100%) of
the title compound.

To a solution of 3.78 gm (26.8 mMol) 4-dimethylamino-
30 l-cyclohexanone and 6.69 gm (26.8 mMol) 4-benzyloxyphenyl-
hydrazine hydrochloride in 50 mL ethanol were added 2.17 mL
{26.8 mMol) pyridine. To this solution were added 5x10 mL
portions of water and the reaction mixture then stored at
0°C for 18 hours. The reaction mixture was then diluted
35 with an additional 50 mL of water and the mixture extracted
well with dichloromethane. The combined organic extracts
were dried over sodium sulfate and the volatiles removed



20 4- di met hyl am no- 1- cycl ohexanone 4.96 gm (26.8 mwbl)

4-di met hyl am no- 1- cycl ohexanone et hyl ene ketal were dissolved in 50
mL formc acid and the solution stirred at reflux for 18 hours. The
reaction m xture was then cooled to anbient and the volatiles 25
renoved under_reduced pressure to give 3.78 gm (100% of Ltle
conpound. “"’m"”@mﬁenzyloxy-3-dinethyl anino-1,2,3,4-tetraﬁydvocar azol e
To a solution of 3.78 gm (26.8 mvbl) 4-dinet hyl am no- 30

1-cycl ohexanone and 6.69 gm (26.8 nbl) 4_pgpzyl oxyphenyl - hydr azi ne
hydrochl oride in 50 nL ethanol were added 2.17 nL (26.8 mwl)
pyridine. To this solution were added 5x10 ni portions of water and

the reaction murdererefivcedtmressuxie. The réfistudlCofidrwds suhjiectedhto

reaction m XtUrﬁa‘%@ﬁs&ﬁ?@a%éﬂt&&oﬁécogra#ﬁhél%t%@' Lienad .50 L of water
and the m xture extracted lﬁh oronet hane, The conbi ned

organi ¢ ext r actioro °m\7\B?%h"’tﬂqled 3€§Ft§8‘aﬁ Q) £2; SOBYRER &l at i | es
renoved desired Pfo@6¢29pte combined and concentrated under

reduced pressurree “‘Fﬁe ngls%l‘ﬂa? Q gl\?\'/gs su Ject ed4 € rT si lica gel

chr onat ogr aphy,S9BBRUARy wi t h 9.1 chlorofornlnethanol. Fractions
shown to contain the desired product were conbi ned and concentrated
under 5 r e to give 2.14 gn1(24 9% of the title

conmpound. rogeno éSIS a solution of 2.14 gm (6.7
mvbl ) 6- benzyl oxy- 3T°10 solufion 9 |2adidngm (6. 'Q mMqldt baReRFBERRA0l e i n 50

nL et hanpd dimendieandfedl 02 29 avetahpardcdibarole car SO miarthahel
reaction wdBe ta‘&a%aWBS?é‘y%& %%”?%‘ig\?@imﬁ‘% c%trbEE”Bﬁé alnd "re gl-tmﬁ”

initial hydrogen pressure 0 'ona
charge of 0. 20 HHEHER paF| amlmamt@ér aténamb*%ntla:emperaam w Bfe

L eact i o$hm Xt urinitdple aydtbges pitddsurkdbegen p.s- i. mﬁés s)hnburs ?arf
Do, he | poA B a2 o, g ol AR Bt Y
resi due hs added and the reaction mixture repressurized with hydrogen
to 40 p.s.i. for 4 hours. The reaction mixture was then
filtered through a pad of celite and the filtrate
concentrated under reduced pressure. The residue was
subjected to Florisil chromatography, eluting with 9:1
20 chloroform:methanol. Fractions shown to contain the
desired compound were combined and concentrated under
reduced pressure. The residue was again subjected to
Florisil chromatography, eluting with a gradient consisting
of chloroform containing 2-10% methanol. Fractions shown
25 to contain product were combined and concetnrated under
reduced pressure to give Compound V as a crystalline solid.
MS(m/e): 230(M*)
Calculated for C314H18N20: Theory: ¢, 73.01; H, 7.88; N,
12.16. Found: C, 72.75; H, 7.83; N, 11.97.

30
Binding Agsavs
The binding affinities of compounds for various
serotonin receptors were determined essentially as
described above except that different cloned receptors are
35 employed in place of the S—Hmlp'receptor clone employed
therein. The results of these binding experiments are
summarized in Table I.



subjected to Florisil chromatography, eluting with 9:1 20

chl orof orm met hanol. Fractions shown to contain the desired )
conpourd—were_corbi néd_and concentrated under reduced pressure. The
resi due was again subjected to Florisil chromatography, eluting with
a gradi ent consisting of chl orof orm containing 2-10% net hanol .
Fractions shW@psRee?s  to contain product were combi ned and RG/RSEPISN og
under reduced pressure to give Conpound V as a crystalline solid.
MS(me): 230(Merr]) Cal cul at ed forlé%err]H[err]N[err]C7 Theory: C,
73.01; H 7.88; N, 12.16. Found: C, 75; H, 7.83; N, 11.97. 30
Bi ndi ng Assays The binding affinities of conpounds for
vari ous serotonin receptors were determ ned essentially as
descri bed above except that different ﬁbﬁgﬁgggeceptors are 35 enpl oyed
in place of the 5- FW[err] receptor clo yed therein. The
results of these BEINRINGITS ; B Al | .
WD 96/ 29075 PCT/ US96/ 03500
-151- TABLE | Bl NDI NG TO
SEROTONI N (5- HT1) RECGERSMRR SUBTYMES(Ki nM 2= a= = |
4.8 9.6 2588d) ATIpa HTZ1pgR HI;; EL1p
21. 7 53.6 50,3 2.5 111
163. 2 196.5 3.9 22.0 | V
13.5 145. 3 813.0 4189, 2 9.6 252040 25.7
II
21.7 53.6 50.3 2.5
II1
163.2 196.5 3.9 22.0
Iv
13.5 145.3 813.0 129.2
v
791.0 1683.0 73.6 10.3
5
CAMP Formation

All of the compounds of the panel were tested in the

caMP formation assay described supra and all were found to
10 be agonists of the 5-HT1Fr receptor. '

; in E .
Harlan Sprague-Dawley rats (225-325 g) or guinea pigs

from Charles River Laboratories (225-325 g) were

15 anesthetized with sodium pentobarbital intraperitoneally
(65 mg/kg or 45 mg/kg respectively) and placed in a
stereotaxic frame (David Kopf Instruments) with the incisor
bar set at -3.5 mm for rats or -4.0 mm for guinea pigs.
Following a midline sagital scalp incision, two pairs of

20 bilateral holes were drilled through the skull {6 mm
posteriorly, 2.0 and 4.0 mm laterally in rats; 4 mm
posteriorly and 3.2 and 5.2 mm laterally in guinea pigs,
all coordinates referenced to bregma). Pairs of stainless
steel stimulating electrodes {Rhodes Medical Systems, Inc.)



791.0 1683.0 73.6 10.3 5 cAMP For mati on

Al'l of the conmpounds of the panel were tested in the CAVP formation
assay described stpra and alT were found to 10 be agonists of the
5-KT[err] receptor. Protein Extravasation Har | an

Spr ague- Dawl rats (225-325 g) or guinea pigs from%ém ver
Laboratorlegn{ 9%29078 75 g) were 15 anest hetized with sodi arbita
|ntraper|toneally (65 nmg/ kg or 45 ny/ kg respectively) and placed in
a stereotaxic frame (David Kopf |nsdgunments) with the incisor

bar set at -3.5 nmfor rats or -4.0 mmfor guinea pigs. Fol l owi ng a
m dline sagital scalp incision, tw pairs of 20 bil ateral holes were

drilled th_rougybréhbovﬁéﬁt&d throligh the holmestifr both yhewidpherds4td am
aterally | a@bth 8z Wam (racaOSEoIO N Inh IBifles UL 2ofTLAL oAl Iy I

gui nea pi gs, rdinat €s Teferen rs” of
st ai nl ess sThe| femoxall aﬁﬂﬁgWBFeﬁﬁnQﬁﬁi;apﬁhédégsﬁkﬂﬁ &he e¢stens,

Inc.) compoult¥) wi¥ 493 éered intravenously (1 mL/kg).
PCT/USQ 0350 wer e

| ower ed hrougﬁpfﬂﬁuﬁaotrel? [ nmﬂ‘gf’ﬁeﬁeﬁ epIHel’aeé 0 89/ kg dlose °(§ Bf'ﬂn%f 9 mMm
(rats) or 10. Blpm (gufluorssicgsr fivem was ®&lso aneCtEG imraveapwsly. vei n was

exposed and aTﬁesﬁvﬂﬁstﬁEhé‘EHMplexed wixnnyy%mdzﬁ@slﬁruﬁaﬂuw@oaHAﬁavenously
(1 nm/kg). 5 ﬁfg |nateuéF§ ﬁutes at.er g gldoge of . Evans

Bl ue, a ti uor SYBEREOREA @ 6% EPt SReasSify paeatanitis ShE Bvans
Bl ue conpl exedOwnihupestmsts injechéobl abdhengest compdundst ithrellefs a nar ker

for praiein e&&ﬁ&ﬁﬁh YandPide! W¥s stimulat@ameBHt §Smitdiled @unestlon of the
test compound,

ft 10, | ti t f
mnutes at a rent {ptenit "lynf’% gg&m H 51%(?”9 Iggem urf?%é‘éaﬁg tﬁ?{)n)

with a Mpded| 2727 porerrivistat 4t ﬁa.‘gwdnamast AEG¢ERG rirdtpneAppl Yexbl i ed
Resear ch) . Research) .
Fifteen minutes following stimulation, the animals
15 were killed and exsanguinated with 20 mlL of saline. The

top of the skull was removed to facilitate the collection
of the dural membranes. The membrane samples were removed
.from both hemispheres, rinsed with water, and spread flat
on microscopic slides. Once dried, the tissues were

20  coverslipped with a 70% glycerol/water solution.

A fluorescence microscope (Z2eiss) equipped with a
grating monochromator and a spectrophotometer was used to
quantify the amount of Evans Blue dye in each sample. An
excitation wavelength of approximately 535 nm was utilized

25 and the emission intensity at 600 nm was determined. The
microscope was equipped with a motorized stage and also
interfaced with a personal computer. This facilitated the
computer-controlled movement of the stage with fluorescence
measurements at 25 points (500 pum steps) on each dural

30 sample. The mean and standard deviation of the
measurements was determined by the computer.

The extravasation induced by the electrical
stimulation of the trigeminal ganglion was an ipsilateral
effect (i.e. occurs only on the side of the dura in which

35 the trigeminal ganglion was stimulated). This allows the
other (unstimulated) half of the dura to be used as a
contxol. The ratio of the amount of extravasation in the



Fifteen mnutes follow ng stinulation, the animls 15 were killed and
exsangui nated with 20 nL of saline. _The top.of the skull was
renoved to facilitate the collection of the dural nenbranes. The
menbr ane sanpl es mere renoved from both hem spheres, rinsed with
water, and s ‘Bread fla on mcroscopic slides. Once dé’lﬁﬁa{s %'ﬁgw
tlssues wer e GWQNW5COVGFS|Ipped with a 70% gl ycerol / wat er Pl

A fluorescence m croscope (Zeiss) equipped with a grating
nmonochromat or and a spectrophotometer was ed to guantify the
anount of Evans Bl ue dye in each sanple. An exci tation wavel engt h of
approximately 535 nmwas utilized 25 and the em ssion intensity at 600

nm was dgte{rﬁduyé fr&hethe st imillatleds §0Q6 &Eﬁpaxad ﬂbedhéﬁﬁﬁsﬁhﬂﬂmawhazed
stage and al sq

erf t.h a r on ilitated
he comiseefurs PrS | cLiila et o sBFLSE FneiBTB L1 add s 2tk
measur enent s &f z\sppgmtqaocﬁ {Gerdn] rass eprd Jo-rB aachudnealpBrs. Insanpl e.
ghet Lrean and aiom@aaé ds%a&p&m&%&ba effecmragsm%ﬁﬁédee determ ned
y the conpute

trayasation indu trical
sti rrul atT on ofe’itﬁé“’FFFﬁéﬂ?n‘a’P %? ¥ﬁ8§ UHE i @F&F& s1d€ o f ect
(i.e. occurs dive enranaosoﬁeammauain lrﬂmhlpcidosa -respomse tqunyeni nal

gangl ion was wm&giea a4 el lee thee mmmt%h%e(mama%%ﬁ) hal f

of the dura t S contro ) of t t, _of
extravasatlon 0# ?gDso) was approgimgie 90$@‘ [ Had 95 presentéﬁ1
PCT/US96/03500%b1e II. - 153- dur a
fromthggstinul ated side conpared to the unstinmulated . si de dura was

calculated. Saline controls yielded a rgtio of approximately 2.0 in
t, a conpound whi ch

rats and 1.8 in guinea pigs. In
effectively prevenlimaill p : JAIS
stinul ated side would have a ratlo of apprOX|nater 1.0. A

dose-response curve was generated and the dose that inhibited the
ext ravasati on by 5094QMRRRRA) \as appréﬂ#ﬁﬁﬁ%ﬁiﬂThis data is
presented in Table 11. 10 .{mMol/kal Tabl e |
| nhibition of Protein Extravasailon (1 D50 nﬂbl/5gkx10,3
' 1I 8.6x10-10
III 8.9x10-9
v 1.2x10-7
v 8.7x10-2
15 To determine the relationship of binding at various

serotonin receptors to inhibition of neurcnal protein
extravasation, the binding affinity of all of the compounds
to each of the 5-HTipq, 5-HT1pB, 5-HT1g and 5-HT1F
receptors was plotted against their IDsg in the protein

20 extravasation model. A linear regression analysis was
performed on each set of data and a correlation factor, RZ,
calculated. The results of this analysis are summarized in
Table III.



Conmpound

8. 6x10[ err] 111 8. 9x10[err]
IV 1.2x10[err] Vv
8. 7x10[ err] To determ ne the relationship of bi
vari ous “Kgﬁngﬁnln receptors to inhibition of neuronal "protern
extravasation, the binding affinity of all of the conpounds to each
of the 5-FW[err], S5-HI[err], 5-HI[err] and.qxddT[err] receptors was
plotted against their IDerr] in the protein 20 extravasati on nodel .
| i near regression anal ysis was performed on each set of data and a
correlation factor, Rerr], cal c@aledIXIhe results of this analysis
are summri zed WEWZMQM%MM
PCT/ US96/ 03500
Table |11 Cor ré B2 ' 4L bt ype
Bi ndi ng Aﬁflnlty vs Inhibition of Proteln Ext ravasati on
5-HT1 Subtype s-mzy ERREGRE| 0" Fac'Siiif{d] pactor ()
5-HT[err]
0. 001 5-TH 200 B-61
5-HT[err] S-HT1pf 0.94 5 An ideadly |inear
relationship would generage ? correlation factor,o 11 0, indicating
a cause and effect ﬁFlonshlp between the two vartables. The
experinental |y detérﬁ?h&d correlation factor bet 2% inhibition of
10 new onal protein extravasation and 5-HT[err] binding affinity
An ideally linear relationship would generate a
correlation factor of 1.0, indicating a cause and effect
relationship between the two variables. The experimentally
determined correlation factor between inhibition of

10 neuronal protein extravasation and 5-HT1r binding affinity
is 0.94. This nearly ideal dependence of the IDsg in the
protein extravasation model on binding affinity to the 5- -
HT1F receptor clearly demonstrates that the 5-HT1F receptor
mediates the inhibition of protein extravasation resulting

15 from stimulation of the trigeminal ganglia.

Sumatriptan exhibits low biocavailability and
relatively short duration of action. Its affinity for a
number of serotonin receptor subtypes gives rise to
undesirable side effects, particularly vasoconstriction,

20 which severely limits its utility in the treatment of
migraine. The compounds of this invention, however, are
highly biocavailable through several routes of
administration including, but not limited to, oral, buccal,
intravenous, subcutaneous, intranasal, intraocular,

25 transdermal, rectal and by inhalation. They exhibit a
rapid onset and long duration of action, typically
requiring only a single dose per day to maintain
therapeutic levels. Since compounds of this invention are
potent agonists of the 5-HTir receptor, extremely low doses

30 are required to maintain therapeutic levels. Additionally,

i.y 1D50 (mvbl / kg)

2.6x10[err] . I

due to the high selectivity of compounds of this invention
for the 5-HT1F receptor, complications due to

A



Is 0.94. This nearly ideal dependence of the IDerr] in the protein

extravasati on nodel on binding affinity to the 5- HT[ err] receptor
cl eary denonstrates that the 5-HI[err] receptor nmedi ates t he

i nhi bition of protein extravasation resulting 15 fromstinul ati on of
the trigemnal gangli a. Sumatriptan exhibits o

bi oavai Igabl | W S relatively short IOdurat I on of actwﬂmﬁsf@m
affinity for a nunber of serotonin receptor subtypes gives rise to
undesirabl e side effects, particularly vaspgonstriction, 20 whi ch
severely limts its utility in the treatnent of m grai ne. The
conpounds of this invention, however, are hi ghl y bi oavail abl e

t hrough sever akagoobescriiction areadvbided  atCompounds us nhishudmveationm t ed

to, oral, bucc . o] eqQus @é@;ﬁ

I nt raocul ar, %5.50 l?lrublét% Hr g%%"?‘v;&#‘%g %haﬁm{ﬁ%n g§lexh|fn t a
rapi d onset ang§ubBfgueRf £q 6#1@P13§%95n°ftﬁhﬁ @gpgymlnal gandd&:ring only a
singl e dose pe&ué@éstmmuayamay be admiﬁ&aém%ut peibeVved San Sintdpieagpounds

oxt ool v | ow M3dEE e actack RS BbBAE Vaia, B, Mifuse F ubldnat k¥ U

Addi tional |y, attack mealtl@wmehpghnsel ect | VI ty of corrpounds of this

w)vgg; ;8875 f otinibe o HE (ifdsklbiée@boédmﬁﬁ@%letcatt 96/ e e loyed
V5o, 0 ERERETHOAS G 5PES L IBYHRAOTOEEERAY B CHAS Fiuent | on

al so i nhi bit pforwiubaeienavdencompounds daneiusualds pdmmlsnered in the

subsequet to %bkﬂ“bﬁtﬂﬂ?&nﬁcé&&cﬂ' G%Mitj%'ﬂ&glcbﬁpnsmg a suggesting they
may be adni ni stgred rior I ne ﬁettack t 0 prevent

pain, or durin§?d ?'étf’rféaﬁy accea{:ggiﬁ ?’EF’éPieé\'h gf’@ dhi reast one
Wiile it is poactbtre ingxethientst er Thesenponpns iciipheycdn be administlered

met hods of thigyi Qveakion, de Gkl sw&aéﬁw LA "6ral bucéai m%@édaqn the
conpounds are ysual I;ﬁglc_im ni st ere Lnt f or m of ‘é%l' ar maceut i cal

conposi tions cdRpFRR transdergal, (SRRCHEANGONF / o LBEFRUA™ X ci pi ent and
at | eastlone intramastular, rgrednertnasalhedManyowfioshei compammshe

adm ni stered  emp)oyBy ana-E)é Hetndhs' BE! €Rid NGvie18n 0080 eFtliAlve BEC! AL,
i ntranasal, trans ef, mal cut aneous, intravenous, I nt rarruscul ar,
and intranasal : tpalegq;t ag%gﬁﬁascomposumns Such compositions

are prepared in a manner well known in the pharmaceutical
art and comprise at least one active compound. See., e.4q..,

20 REMINGTON'S PHARMACEUTICAL SCIENCES, (l6th ed. 1980).

In making the compositions employed in the present
invention the active ingredient is usually mixed with an
excipient, diluted by an excipient or enclosed within such
a carrier which can be in the form of a capsule, sachet,

25 paper or other container. When the excipient serves as a
diluent, it can be a solid, semi-solid, or liguid material,
which acts as a vehicle, carrier or medium for the active
ingredient. Thus, the compositions can be in the form of
tablets, pills, powders, lozenges, sachets, cachets,

30 elixirs, suspensions, emulsions, solutions, syrups,
aerosols {(as a solid or in a liquid medium), ointments
containing for example up to 10% by weight of the active
compound, soft and hard gelatin capsules, suppositories,
sterile injectable solutions, and sterile packaged powders.

35 In preparing a formulation, it may be necessary to
mill the active compound to provide the appropriate
particle size prior to combining with the other



enployed in the nethods of this invention are effective as bot h

I njectabl e and oral conpositions. Such conpositions are prepared in
a manner well known 1 n the pharmaceuti cal art and conprise at | east
one active conpound. See, e.g., 20 REM NGTON' S PHARMACEUTI CAL SClI ENCES,
(16t h ed. 1980‘)" I n making the conpositions enplo g,p w

pr esent PR2W?Y on the active | ngredient is usually m xé ’\Wk

exci pient, diluted by an excipient or enclosed within such a carrier
which can be in the formof a capsule, sachgfge 25 paper or ot her
container. Wien the excipient serves as a diluent, it can be a
solid, sem-solid, or liquid material, whi ch acts as a vehicle,

carrier or medi uﬁ:nbﬁédiém:sa.ct Tfethe acu\i‘mgfoﬁ@b&ﬁﬁ 1§m&;sttahmamn§aosi tions
can be in the forﬁhBiuble. it %QQLEHH;E i% ?nlﬁ%dﬁ Aa%ﬁfl&‘ass;ééc&t S

cachets,
aerosol s (as a séPpd Eli‘a’?r?ofiJ meshi d -'Pf%d"rl'tﬁr)a‘—'td"ﬁt ﬁﬁ'h?%un s cont ai ni ng

for exanple up tgubftahyiakliygkacer £HPulild, \the particlé®gidends f6ihabld

hard gel atign cap | e lLe. i ecgtabl e _sol utions,
and steril éjn packéaé‘ggtew%&%&kb €o prov:Ide % gBéFF%t;a%T&Xr #ﬁ'f‘g?mc')n It
may be necessarydﬂ-strlbu':lonnllnl thepefarmplaticshpeudd aboyly AG eeshhe

appropriate Pagbmé | Scanip@sPbEOEut alsTERixdipdeit & Nidditide! N8Etose,
WD 96/ 29075 CT/ US96/ 03500
- 156- i H&F‘éﬁ?%%t Sucrppe, ,8OTRITRL, MAMMILAY: i 3L PR |y

i nsol uble, it oréragial ycakcivm pbaspbate paldisagesi zeraﬁacant:h gedasin.han

200 nesh. 10l f theaaeimuesmmundmhémcryscaﬁ%%t eBiigidgae Water sol uble,
the particle size

substantially unP anyfayn}é’&rlgf’wbuf?%ﬁﬂi%e[ hg’afr:nﬁ’lr'uﬁ’gﬁ% p;gvégggg)out 40

mesh. celdubosxanmihes formglat ins aaucagdénicnaligt usdelbdet ose,

dextrose, SUCTOSQunhsQERE LY ’ag'@xrﬂg' Ee&h &4 %aplfaesmaeua%mm stea?aRel dangal ci um
phosphat e, al gi nat e atin ciumsilicate

es iﬁacant
m crocryst al | i ne™:BPF@ wettin pB?%'f?ryIWF&F"Y&I’B%@“"C@“ISEPBQéngmt er,
syrup, andbret hykgents; preddrviogeag&hes fsuchilast mebbyLaramtidi tional |y

i ncl ude: ym&m&b& ¥¢Nsised fﬂﬁ aasﬂeéi landstﬂaba&@ngand

m neral oil; vvethgg agents; enul si gl ng sus en I N agents;
preserving agent 89EHER- o ThR APOS ik don of the inventith can be
formulated so as to provide quick, sustained or delayed

release of the active ingredient after administration to

20 the patient by employing procedures known in the art.

' The compositions are preferably formulated in a unit
dosage form, each dosage containing from about 0.001 to
about 100 mg, more usually about 1.0 to about 30 mg, of the |
active ingredient. The term *unit dosage form"® refers to

25 physically discrete units suitable as unitary dosages for
human subjects and other mammals, each unit containing a
predetermined quantity of active material calculated to
produce the desired therapeutic effect, in association with
a suitable pharmaceutical excipient.

30 The active compounds are generally effective over a
wide dosage range. For examples, dosages per day normally
fall within the range of about 0.0001 to about 30 mg/kg of
body weight. In the treatment of adult humans, the range

_ of about 0.1 to about 15 mg/kg/day, in single or divided

35 dose, is especially preferred. However, it will be
understood that the amount of the compound actually
administered will be determined by a physician, in the



propyl hydr oxybenzoat es; sweeteni ng agents; and flavoring agents. The
conpositions of the invention can be fornmul ated so _as to_provide

qui ck;—sustai ned or del ayed rel ease of the active ingredient after
adm nistration to 20 the patient by enpl oying procedures known in the
art. The conpositions are preferably formulated in a unit
dosage for nWQR6#80%osage contai ni ng from about 0.001 to PCT/USHHII0C 100
ng, nore usually about 1.0 to about 30 ng, of the active ingredient.
The term "unit dosage fornt refers to 25 physically discrete units
suitable as unitary dosages for huhah subj ects and ot her manmmal s,
each unit containing a predeterm ned quantity of active materi al

calculated toy3 ghr of péméimebeﬁtdewﬁﬁsw&re@peuﬁeﬁu@ﬂgecehe in associ ation
wth a suLt naceut|§ EXCI ient. The active
\]

conpounds areCQQﬁéFé?? Qa FEepES th%ic osen rﬁPB% Absage range. For
exanpl es, dosadminpstratiomortinel hgtual compomind wit bompowreds ange of about
0.0001 to aboyln3Q; sBéEEE Ofthe age, QQ% e reEBoﬁ $f qg{émnt of adul t

humans, the ran bout ‘about ng gb , in single or
di vi ded 35 gbgéd“% %"d’@&tal ppd,ERe eﬁ%‘@fltYHB&/e 4%1%*1 ® be
under st ood t haymphemsyoand terielfier eothe uaisbvac dosbby ranges adnmnorst er ed
will be determ IxClh@ll, a . : ; 6/ 29075
PCT/U896/OBSOghESQan_ébrﬁwﬁit 31 sEQpér5¥ the invention 1n_§ﬂ¥£9a%.

i ght of the AP S9RAtiRSEANGAGK desade 1erelriihf}ownhshe lower limit ©fndition
to be treat edthehafehes®id rarige fhy be more than adehuacé) afhile :.tnhe act ual

Coehondd of [RERAdses stil) JaraeBORbELS LE"Te RAS1A0EY WML Nt

response of th y of the
patient's causing an:s}mni\aé sifle efiteet omrovadedbbhat Rlydardrtes are

.Inot . dosebnhﬂéldeﬁl'étﬂ dllvrrateldt mﬁwmz@u lkha;wy?msw fior any waK

n sonme insta e. |l ey 0 omer imt o t he
af oresai d ran%éﬁgagggggt 4%%§HB§88§/§ Jile in 10 ot her cases
still larger doses may be enployed mnthout causi ng any harnfu
si de efffgect, provided that such | arger doses are first divided

into several snaller doses for F lacion E ESEJEI itrati on t hroughout the

day.

‘Hard gelatin capsules containing the following
ingredients are prepared:

20
' Quantity
Ingredient
Compound of Example 30 30.0
25
Starch 305.0
Magnesium stearate 5.0
30 The above ingredients are mixed and filled into hard

gelatin capsules in 340 mg Quantities.



15 Formul ati on Examle 1

Hard gel atin capsul es containing the follow ng I ngredients are
pr epar ed: 20
Quantity Ingredient
/ capsul e Conpound of Exanple 30
ggg 0 P WO 96/29075 St a;néh P PCTUS96/03500
305.0 Magnesi um st ear ate
5.0 30 The above ingrediengg._are mxed and filled into hard
gelatin capsules in 340 ng quantities. WD 96/ 29075
PCT/ US96/ 03500 -158- .
Formul ati on Exanple 2 Formfulladhoat Ekaigdd @ i S prepared using the
i ngredi ents el.qw. 5 . . . .
Quantity At%ﬁé%SFeaPEﬂ?la is prepared using the lngredlent?ng/tablet)
Conpound of Bxedgwe 129 25.0 10 Cel | ul ose,
m crocrystalline 200. 0 Col | oi dal silicon
di oxi des 10.0 Stearic acighantity
5.0 15 Igheedienponent s are bl ended and conpr es$mg/ tablie@n m
tabl ets, each wei ghing 240 ng.
Compound of Example 129 ' _ 25.0
10 Cellulose, microcrystalline 200.0
Colloidal silicon dioxide 10.0
Stearic acid 5.0
15

The components are blended and compressed to form
tablets, each weighing 240 mg.

EFormulation Example 3
20 A dry powder inhaler formulation is prepared
containing the following components:

Ingredient Weight %
25 Compound of Example 142 5
Lactose 95

The active mixture is mixed with the lactose and the
30 mixture is added to a dry powder inhaling appliance.

Eormulation Example 4
Tablets, each containing 30 mg of active ingredient,
are prepared as follows:
35



Formul ati on Exammle 3 20

A dry powder inhaler fornulation is
pr epar ed containing the foll ow ng conponents: — —
| ngr ediert Wi ght % 25 Compound of Exanpl e
142 5 Lact ose
.95 The active mxture is mxed wth the |actos

mxture is MOE2WVPB a dry powder inhaling appliance.

Formul ati on Exanple 4

Tabl et s,

BcthfdodfiSn”

each containing 30 ng of active

i ngredi ent, are prepared as follow55§$5 WO 96/ 29075
PCT/ US96/ 03500 -159-
Quantity
(ng/ tablet) Conpound of Exanple 41 Quantity 30.
m 5 Starch Ingredient
M crocrystal line cellul ose 35.0 mg 10
Pol yvi nyl pyr r oConiponnd of Exafpdel9o sol ution in water) - 30.0 mg
4.0ny 5 Sodi um car boxynet hyl starch 4.5 ny
15 Magnesi 8FRE¢ar at e 0.4 1Ry ™o
Microcrystalline cellulose 35.0 mg
10 Polyvinylpyrrolidone
{as 10% solution in water) 4.0 mg
Sodium carboxymethyl starch 4.5 mg
i5 Magnesium stearate 0.5 mg
Talc —1.0 ma
Total 120 mg
20
The active ingredient, starch and.cellulose are passed
through a No. 20 mesh U.S8. sieve and mixed thoroughly. The
solution of polyvinylpyrrolidone is mixed with the
resultant powders, which are then passed through a 16 mesh
25 U.S. sieve. The granules so produced are dried at 50-60°C
and passed through a 16 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate, and talc,
previously passed through a No. 30 mesh U.S., sieve, are
then added to the granules which, after mixing, are
30 compressed on a tablet machine to yield tablets each
weighing 120 mg.
Capsules, each containing 40 mg of medicament are made
35 as follows:
Quantity
Ingredient
40 Compound of Example 51 40.0 mg
Starch 109.0 mg
Magnesium stearate —1.0 mna
45

Total 150.0 mg

0



Tal c 1.0 ng Tot al
120 ng 20 The active ingredient, starch and cellul ose are
passed through a No. 20 nesh U S. sieve and m xed t horoughly. The
sol ution of polyvinylpyrrolidone is mxed with the resul t ant

powder s, whic r n passed through a 16 nesh 25

granul es so pggéagggagre dried at 50-60[err]C and pass§€ﬁ¥ﬁpmﬁ%ﬁ
16 mesh U.S. sieve. The sodium car boxymet hyl starch, magnesi um
stearate, and talc, previously passegd gdurough a No. 30 mesh U.S.
sieve, are then added to the granul es ich, after mxing, are 30
conpressed on a tablet machine to yield tablets each wei ghing 120
ny. Forrmul ati on Exanple 5 Capsul es,
each containing 40 ng o]

Quant i ty &?ﬁe -3 @'%eﬁi@ng&d&ﬁ%hse, ag ‘;{%Hca\t%ul &)

Conpound of Exanﬂpgnsgl stearate are blended. passed thﬁyg . %Qarch

109.0 ngy miBRNESE LUngidvenr ahd filled into hard gelatin capsules in 0 ny

45 t al ‘o 150.0 ng
WD 96/ 2907%’O 150 mg quantities. PCT/ US96/ 03500

- 160- The, active ingredient, cellulose, starch, and
magnesi um st ear aFBrQPeaH‘é'hmmpﬂ‘&séed through a No. 20 mesh U. S.
sieve, and filled intsubpostgetiss,neaghscdbmaining525 mg 160 anyiseantiti es.

ingredient are made as follows:

10
Ingredient Amount.
Compound of Example 98 25 mg
15 - Saturated fatty acid glycerides to 2,000 mg

The active ingredient is passed through a No. 60 mesh
U.S. sieve and suspended in the saturated fatty acid
glycerides previously melted using the minimum heat
20 necessary. The mixture is then poured into a suppository
mold of nominal 2.0 g capacity and allowed to cool.

Eormulation Example 7
Suspensions, each containing 50 mg of medicament per
25 5.0 ml dose are made as follows:

Ingredient Amount
Compound of Example 99 50.0 mg
30 Xanthan gum o 4.0 mg

Sodium carboxymethyl cellulose (11%)
Microcrystalline cellulose (89%) 50.0 mg
3 Sucrose | 1.75 ¢
Sodium benzoate 10.0 mg
40 Flavor and Color q.v.

Purified water to 5.0 ml



Formul ati on Exanple 6 Suppositbries, each containing 25 ng of

active I ngredient are nade as follows: 10 _lngredi ent
Anmount Cconpound of Exanple 98 25 ng.
15 Saturated fatty acid glycerides to 2,000 ngy

The active ingredient is passed through a No. 60 nesh U S. sieve and
suspendedWP96R9M93S sat urated fatty acid gl yceri des PBCTVSYEM el ted
usi ng the m ni num heat 20 necessary. The m xture is then poured into a
suppository nold of nomnal 2.0 capacity and allowed t'o cool.
Formul ati on Example 7 : suspersi ons, each containing 50 ng of

medi canent per 25 5.0 mMl dose are nade as follows:

| ngr edi ent The medicament, sucrose and xanthaA@illare blende&®pmpound of

Exanpl e 99 0.0, 30
4.0 ny passeq, FRRAueR Bo?f?rre:l’%ﬂes&ﬂ'%l‘o%e 910nd then
M crocryst awitihea quidviousdy(884¢ solution of the miximpanysgslline  Sucrose

gpLhan gum

1675 g Flavgﬁllﬁﬁﬂ%ﬁ@%@?@%ﬁ%ﬁﬁ.carboxymethyl cellulose in water. %Pelo-o ng
Purif'ed magggfym)benzoate, flavor, and color are dilutqg‘yiﬁp soﬂé of VO

96/ 29075 the water and added with stirring. SuffididifoeiatabOfs

-161-. then added to produce the required volume.
Eormulation Example 8§
10 Capsules, each containing 15 mg of medicament, are
made as follows:
Quantity
Ingredient img/capsule}
15
Compound of Example 108 15.0 mg
Starch : 407.0 mg
20 Magnesium stearate —3.0 ma
" Total ' 425.0 mg

The active ingredient, cellulose, starch, and
magnesium stearate are blended, passed through a No. 20
25 mesh U.S. sieve, and filled into hard gelatin capsules in
425 mg qguantities.

Formulation Example 9
An intravenous formulation may be prepared as follows:
30 '
I i' : : »
Compound of Example 106 250.0 mg
35
Isotonic saline 1000 ml
Formulation Example 10

A topical formulation may be prepared as follows:



The medi canent, sucrose and xant han gum are bl ended, passed t hrough

a No. 10 nesh U. S. sieve, and then m xed with a previously nade
solution of the mcrocrystalline cel l ul ose and sodi um car boxynet hyl
cellulose in water. The 5 sodi um benzoate, flavor, and color are
diluted with s the water and added with stirring. | clent
water is Qﬁﬁﬁ@%mgdded to produce the required vol une. PE%HAHMHAHT
Forrmul ati on Exanple 8 10 Capsul es, each containing 15 ng of

medi cament, are made as foll ows: -162-

Quantity I ngr edi ent (rmg/ capsul e) 15
Conmpound of Exanpl e 105 15.0 ngy Starch
407.0 ng 20 Magnesi um st ear at e 3.0 ny
Tot al Ingredient 425.0 ny QuantityThe
active ingredient ceIIgIOSe starch, and magnesi um st earate are

bl ended, passed tGFBOYRIORE*BRPLE5118 npsh U S. sieve, and filletlicto

hard gel atih cap < e 425 ny quantities.
For mul ati on Exanp eﬁélkplng Wax An intravenous formulation may bt g

prepared as foll @4%mid0paraffi | ngr edi ent
Quantity Conmpound of ll%lxarrpl e 106 5%(9 0 ny

35 160t oniWwhisel Boft Paraffin | 1068 140 g
Formul ati on Exanple 10 A topical formulation may be prepared as

fol | ows: The wh¥fk984£9PaFassin i ; i qui
PCT/ US96/ 03500 . Q7 : ?n is heated until molten. The liquid
paraffin and emulsifying wax are incorporated and stirred
until dissolved. The active ingredient is added and
15 stirring is continued until dispersed. The mixture is then

cooled until solid.

Eormulation Example 11
Sublingual or buccal .tablets, each containing 10 mg of
20 active ingredient, may be prepared as follows:
Quantity
ingredient
25 Compound of Example 88 10.0 mg
Glycerol 210.5 mg
Water 143.0
30 i
Sodium Citrate 4.5 mg
Polyvinyl Alcohol 26.5 mg
35 Polyvinylpyrrolidone —15.5 mg
Total 410.0 mg

The glycerol, water, sodium citrate, polyvinyl alcohol, and
polyvinylpyrrolidone are admixed together by continuous

40 stirring and maintaining the temperature at about 90°C.
When the polymers have gone into solution, the solution is
cooled to about 50-55°C and the medicament is slowly
admixed. The homogenous mixture is poured into forms made
of an inert material to produce a drug-containing diffusion

45 matrix having a thickness of about 2-4 mm. This diffusion



-162- Conpound of Exanple 118 1-10 g

5 Ermul si fyi ng Wax 30qg
LiquidPararfin 20 g 10. Wiite:
Soft Paraffin ) to 100 g The white soft
paraffin is heated until nolten. The liquid paraffineﬁ%@Es | fying
wax are incoVPIPAMY and stirred until dissolved. Th

i ngredient is added and 15 stirring is continued until dispersed. The
m xture i s then cooled until solidiqg3-

Formul ati on Exanple 11 Subl i ngual or buccal tablets, each
containing 10 ng of 20 active ingredient, may be prepared as foll ows:
Quantity matrix is\gihesi eot to form individual tablets higiggPeheTablet
25 Conpoun ﬁ%gggﬂ : 10.0 ny

d ycerol ™ ng;o B148. ) 210.5 ny \at er
143.0 nmy 30 Apethper @nefgrred formulation employed in the methods 4 g

gy Pol gfi €lyé pilex@i® invention employs transdermal delivez§. 5 Ny |35
Pol yvi nylepyr r ojsi " . . a
23070 1y CabUEREs (epacchest). suen kransderpal dechlmay pe piZhS)
and pol §9i PXOpide slangdAuous coB dii sqantisyeuscinfysiconoingbes 40

stirring and ngbmpSiidd G Rbel pragEAt Uivetitidnoih S6h€Fslled amountsVWen the
pol yners have gﬂne [nto sol.ution,. the spolutio about

o a trans'&e!'cs h cog edﬁho
50-55[ err] C and t he Wi EoR: 2p8 ¥Pe.Q B ki RR%CheA F¥ofBGenous
mxture i s poufedivemo dippharmadeutical agsintsnisnwell nknawm din thepavtiuce a

drug- congai ni ngedi fé eI 0N 47 Patefitil 502 NPH)J iRshbd ckires 119f 190yt 2-4 mm
This d'foS'Onherein incorporated by reference. Such patches may be
constructed for continuous, pulsatile, or on demand
delivery of pharmaceutical agents.
Frequently, it will be desirable or necessary to

15 introduce the pharmaceutical .composition to the brain,
either directly or indirectly. Direct technigues usually
involve placement of a drug delivery catheter into the
host's ventricular_system to bypass the blood-brain
barrier. One such implantable delivery system, used for

20 the transport of biological factors to specific anatomical
regions of the body, is described in U.S. Patent 5,011,472,
issued April 30, 1991, which is herein incorporated by
reference.

Indirect techniques, which are generally preferred,

25 usually involve formulating the compositions to provide for
drug latentiation by the conversion of hydrophilic drugs
into lipid-soluble drugs or prodrugs. Latentiation is
generally achieved through blocking of the hydroxy,
carbonyl, sulfate, and primary amine groups present on the

30 drug to render the drug more lipid soluble and amenable to
transportation across the blood-brain barrier.
Alternatively, the delivery of hydrophilic drugs may be
enhanced by intra-arterial infusion of hypertonic solutions
which can transiently open the blood-brain barrier.

35 The type of formulation employed for the
administration of the compounds employed in the methods of
the present invention may be dictated by the particular



WD 96/ 29075 PCT/ US96/ 03500

-163- matrix is then cut to formindividual tablets having the
appropri ate size. Anot her preferred fornul ati on enployed in the
met hods of the present invention enploys transdermal delivery 5
devi ces ("pat y Such transdermal patches may be used

provi de contiﬁﬂgﬁgbgP di sconti nuous infusion of the c&#ﬂﬁﬁﬂﬁﬁﬂﬂ t he
present invention in controlled anmounts. The construction and use of
transdernmal patches for the del i verys@f-pharmaceutical agents is
wel |l known in the art. 10 ‘See. e.g., U.%. Pat ent 5, 023, 252, issued June

11, 1991, herein incorporated by reference. Such patches may be
constructed for coumpgoundsusmppoyedi idhe typeoof delrarmhcokinetideprofirle of

pharmaceuti cal ag6Nir%d from the routd %‘iuﬁaﬁﬁﬂisﬁ. attidn af ghe! rable or

necessary to 15 i nt.roduce th har maceut1 cal conposition to the brain,
either directly SRR &Ly | ?n‘ti Eﬁ?gtﬁtattécﬁﬁi Bl PRSPy i nvol ve

pl acenent of a drug delivery catheter into the host's ventricul ar
systemto bypass the bl ood-brain barrier. One such inplantable
delivery system used for 20 the transport of biological factors to
speci fic anat om cal regions of the body, is described in U S Patent
5,011, 472, i ssued April 30, 1991, which is herein incorporated by
reference. I ndi rect techni ques, which are generally preferred,
25 usual l'y involve formul ating the conpositions to provide for

drug latentiation by the conversion of hydrophilic drugs into

| i pi d-sol ubl e drugs or prodrugs. Latentiation is general ly achi eved
t hrough bl ocki ng of the hydroxy, carbonyl, sulfate, and primry

am ne groups present on the 30 drug to render the drug nore lipid

sol ubl e and anenable to transportati on across the bl ood-brain
barrier. Alternatively, the delivery of hydrophilic drugs may be
enhanced by intra-arterial infusion of hypertonic solutions whi ch
can transiently open the bl ood-brain barrier. 35 The type of
formul ati on enpl oyed for the adm ni stration of the conpounds

enpl oyed in the nethods of the present invention may be dictated by
the particul ar
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-164- conmpounds enployedthhe~Lyp_;of pharnacokinetic profile desi.red
fromThe route of adm nistrati on _and nd(s), and the state of
the patient. m“wwmlyl" "ﬂ”“"'l orr] 165 Ve
claim 1. Aco err
I n which WO96NIS A B s - CH CH2- o= Pcﬂnisgsfm or
C[err]-C[err] al kyl ; R[err] S H or C[err]-C[err] al kyl ;

Xis -C(ONR[err]Rerr], -NRerr]Rerr], _q err]SJerr]Rerr],
-NHC(Q)NR[err]R[err] -NHC(O OR[err| or -NRerr]C(ORferr];
wher e Qis 0, or S

We claim:

1. A compound of Formula I:

N / f\j\j’n —_—
| B )

in which
A-B is -CH-CH2- or -C=CH-;
R is H or C1-C¢ alkyl:

10 Rl is H or c1-C4 alkyl;

X is -§-R2, -C(0)R3, -C(0O)NR4R15, -NRSR6, -NR7s02RS,
-NHC (0)NR10R1l, -NHC(O)OR12 or -NR13C(O)R14;
where

Q is 0, or S;

15 R2 is phenyl, substituted phenyl, phenyl(Ci-Cg
alkylene), phenyl(C1-C4 alkylene) substituted in the phenyl
ring, or pyridinyl:

R3 is C1-Cg alkyl, phenyl(C]1-C4 alkylene), phenyl(C1-
C4 alkylene) substituted in the phenyl ring, naphthyl, N-

20 methyl-N-methoxyamino, heteroaryl, substituted heterocaryl,
heteroaryl (C1-C4 alkyl), or substituted heteroaryl{Ci-Cig
alkyl); |

R4 is heteroaryl, substituted heteroaryl,
heteroaryl (C1-C4 alkyl), or substituted heteroaryl (C1-C4

25 alkyl);:

R? and R15 taken together with the nitrogen atom form
a pyrrolidine, piperidine, substituted piperidine,
piperazine, 4-substituted piperazine, morpholine or
thiomorpholine ring;

30 RS and R® are both trifluoromethanesulfonyl;



Rlerr] is heteroaryl, substituted heteroaryl
heteroaryl (Cerr] - C[err] al kyl eteroaryl (C(Jerr]-Clert]

al kyl); Rerr] and t her with the nitrogen atom
forma pyrrolidine, piperidine, ﬂﬂ "I Ili) ﬂilrhi di ne, - pi per azi ne,
4-substituted piperazine, 'rmrph i N@ Ok M i onor phol i Lok

Rl err] and Iﬁ’ggf’i)""éﬁe both trifl uoromet hanesul fonyl ; p&"Eﬂ&ﬂ“’"’mR[ err|
is Hor Cerr]-Cerr] alkyl; Rlerr] is phenyl, substituted phenyl, or
di(CJerr]-Cerr] alkyl)am no; Rlerr]_ R[err] are independently

selected fromthe group consisting of CJerr C[err] alkyl, (err]-(err]
al kenyl, Cerr]-Cerr] cycloal kyI phenyl, substituted phenyl ,

phenyl (C[ err]-Clerrg7a{ K\ ek @Qegy derr]-Cerr] alkylene) substituted
in the phenyl ring, err or err kox carbonyl
e% C;%Kiny?h %‘r‘%‘g Hllﬁ Beti tut ed

substituted)d err] €%
with C[err]-( aiif1etkadkydlasanb; or R[err] and R err] taken

‘together with t he nkmo&e@ ﬁtlo%trFogﬁbg?Qy% nh’dgﬁffcpé&)eﬁlﬂ Rfe Qf&% azi ne

4- subst i tut ed ger azi ne,
is C errP-C er FPRgIRYInNg qfelcll]'cé[é 'Fif al%ﬁ;ﬁl a gﬁ’é\ﬁjyt C%G@sﬁ?ﬁ?%enyl
Cerr]-Clerr] phehphl kgtibstGtarefi- ﬂxemy] a:}l'iepiyl[(em]:4 saligtlieneded with

k
Rerr) 15 o or PSR EGY-ca IRy bl sh B X091 e
sel ected from't HElg% "@Gnﬁrspﬂ-ﬁ 4 R LERPRIGRE "‘EEe‘F‘F bsdratef) QLreky, hal o,
aryloxy, derr ]alleykrpﬂemﬂlcomeanbaml}YI amehdhstteltuaegil with QG-€ar] - err]

al kenyl, C[ err ﬂ;ﬁy %{rﬁ&lnyl Cerr]-Cerr] cycloal kyl, phenyl,
substitu ed pheny p phenyl (Cerr]- (er rl} al kyI ene),
phenyl (Clerr]-Cer rB |a@¢éﬁé) takent togethen withet ﬁenynrngapgacom form

2- phenyl et hyl ea- gyi‘irolihﬂﬁe,nﬂl peridline PaigRirdsede ( £+ ddbseli®ukbacycl oal kyl ,
Cerr]-Cerr] | ene vv-substhﬁtlut ed w th err]]. cycl oal kyl, or a

het er ocycl e; Busdrs % NEPRGLAPE P ‘%"é’?ﬁ’%lg’ &ytine and
phar maceuti cal |y acRept&bI® 4 Glﬂélrt‘i:b'rf:%ét]t‘@nxﬁd phenyht subskirabed
2. A ddrpounghehyl] at3rdg dyclolil kil A- tBl-tcs ATk w-substituted withonpound

of daiml, in &/ni:ﬁh ﬁﬁ%&s -CHCHerr]- 4. A compound of Cl aim
1, in which R €rr §3
is H or €1-C4 alkyl;
R14 is C3-C10 alkyl substituted with up to three
substituents selected from the group consisting of hydroxy,

20 C1-C4 alkoxy, halo, aryloxy., C1-C4 alkoxycarbonyl and
heteroaryloxy. C2-Ci0 alkenyl, C2-Ci0 alkynyi, C3-Cg
cycloalkyl, phenyl, substituted phenyl, naphthyl,
phenyl (C1-C4 alkylene), phenyl(C]1-C4 alkylene) substituted
on the phenyl ring, 2-phenylethylen-l-yl, diphenylmethyl,

25 benzofused C4-Cg cycloalkyl, C1-C4 alkylene w-substituted
with C3-Cg cycloalkyl, or a heterocycle:;

R15 is H or C1-Cg alkyl;
subject to the proviso that when R7 is H, R8® is not
C1-C4 élkyl; and pharmaceutically acceptable acid addition

30 salts and solvates thereof.
2. A compound of Claim 1, in which A-B is -C=CH-.
3. A compound of Claim 1, in which A-B is -CH-~CH2-.
4. A compound of Claim 1, in which Rl is H.
5. A pharmaceutical formulation which comprises, in
35 association with a pharmaceutically acceptable carrier,

diluent or excipient, a compound of Claim 1.
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5. A pharmaceutical fornulati on which conprises, in associ ati on

wth a pharaceutlcally accept abl e ' FaLLLEL— di l uent or—excipient,

a compoond of T a -167-

6. A phar maceut i cal formul at i on““‘lﬂ“&}lﬂ‘ﬂ!‘l‘lﬂl‘iﬂl ch ABis -C=CH

7. A pharnaceutlcal formnul ation Wit ngwhich A-Bis -CH

CH err]-. WO962907g A phar maceufical fornul ation of O ZCHUSIAIRR i o R
is H 9. A conpound of Claim1, in which Xis

-NR[err]C(ORerr]. 10. A compqurd of Caim9 which is

5- (4-fluorobenzoyl)am no-3-(1- nethyl pi peri din-4-yl) -1Hindol e and
phar maceutically acceptable acid addition salts and sol vates thereof.

11. A conpound oé Qpalﬁnalﬂabéhﬁhcdﬁ forti1 bk 16h 0bE T4 %m aa whidh

met hyl pi perld#r? cy—i-lndole hydr ochl ori de.
phar maceut i ca :I’ ISSon of Caimb5, in which Xis - NR[err]C(O)R[err]

13. A phar maceutT cal? iphermagenbical irmuiatloni of viiladim Sheinowhbeind i s
5- (4-fl uor obenzpyis aigarer3d~( 1- net hyl pi per| din-4-yl) -1Hindol e and

pharmcgutl call Y SBoek enasele RO Ay inhE SRS RS o
5-(4- quorobeth?H%an1no 3-(1- nethylplperldln 4-yl) -1H i ndol e
hydrochl ori de. 9. A method for the activation of 5-HT1F receptors in
mammals, comprising administering to a mammal in need of
such activation an effective amount of a compound of Claim
10 1.
10. A method of Claim 9 where the mammal is a human.
11. A method for the inhibition of neuronal protein
extravasation, comprising administering to a mammal in need
thereof an effective amount of a compound of Claim 1.
15 12. A method of Claim 11 where the mammal is a human.
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We claim:

1. A compound of Formula I:

in which

A-B is =CH-CH2- or -C=CH-;

R is H or C1-Cg¢ alkyl;

Rl is H or C1-C4 alkyl;

X is ~C(O)NRAR1S, -NRSR®, -NR7SO2R8, -NHC(Q)NRIORLL,
~NHC (0}OR12 or -NR13c(0)R14;
where

Q is O, or S;

R% is hetercaryl, substituted heteroaryl,
heteroaryl (C1-C4 alkyl), or substituted heteroaryl (C1-C4
alkyl); .

R% and R15 taken together with the nitrogen atom
form a pyrrolidine, piperidine, substituted piperidine,
'plpera21ne, 4-substituted piperazine, morpholine or
chlomorphollne ring;

RS and R6 are both trifluoromethanesulfonyl;

~
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R7 is B or C1-C4 alkyl;

R® is phenyl, substituted phenyl, or di{C3-Cg
alkyl)amino;

R10 and Rl are independently selected from the
group consisting of C1-Cg alkyl, C3-Cg alkenyl, C3-Cg
cycloalkyl, phenyl, substituted phenyl, phenyl (C1-Cq
alkylene), phenyl{Ci1-C4 alkylene) substituted in the
phenyl ring, ((C1-C4 alkyl or C1-C4 alkoxycarbonyl
substituted)C1-C4 alkyl)phenyl, C1-C4 alkyl a-substituted
with C1-C4 alkoxycarbonyl; or

R10 and Rl taken together with the nitrogen atom
form a pyrrolidine, piperidine, piperazine, 4-substituted
piperazine, morpholine or thiomorpholine ring:;

R12 js c1-cg alkyl, C3-Cg¢ alkenyl, phenyl, substituted
phenyl, C3-Cg cycloalkyl, C1-C4 alkyl eo-substituted with
C1-C4 alkoxy;

R13 is H or C1-C4 alkyl;

R14 is ¢1-C1p alkyl substituted with up to three
substituents selected from the group consisting of hydroxy,
C1-C4 alkoxy, halo, aryloxy, C1-C4 alkoxycarbonyl and
heteroaryloxy., C2-C10 alkenyl, C2-C10 alkynyl, C3-Cg
cycloalkyl, phenyl, substituted phenyl, naphthyl, phenyl (Ci-
C4 alkylene), phenyl(Ci—C4 alkylene) substituted on the
phenyl ring, 2-phenylethylen-1-yl, diphenylmethyl,
benzofused C4-Cg cycloalkyl, C1-C4 alkylene w-substituted
with C3-Cg cycloalkyl, or a heterocycle;

R15 is H or C1-Cg alkyl;

and pharmaceutically acceptable acid addition salts and
solvates thereof.

2. A compound of Claim 1, in which A-B is -C=CH-.

3 A compound of Claim 1, in which A-B is -CH~CH2-.
4. A compound of Claim 1, in which Rl is H.

S

‘A pharmaceutical formulation which comprises, in
association with a pharaceutically acceptable
carrier, diluent or excipient, a compound of Claim 1.
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6. A pharmaceutical formulation of Claim 5, in which A-B is -C=CH-

7. A pharmaceutical formulation of Claim 5, in which A-B is -CH-
CH,-.

8. A pharmaceutical formulation of Claim 5, in which R is H.
9. A compound of Claim 1, in which X is -NRBC(O)R!.
10. A compound of Claim 9 which is 5-(4-fluorobenzoyl)amino-3-(1-

methylpiperidin-4-yl) -1H-indole and pharmaceutically acceptable acid addition
salts and solvates thereof.

11. A compound of Claim 10 which is 5-(4-fluorobenzoyl)amino-3-(1-
methylpiperidin-4-yl) -1H-indole hydrochloride.

12, A pharmaceutical formulation of Claim 5, in which X is -
NRBC(O)R™.

13. A pharmaceutical formulation of Claim 12, in which the compound
is  5-(4-fluorobenzoyl)amino-3-(1-methylpiperidin-4-yl) -1H-indole and
pharmaceutically acceptable acid addition salts and solvates thereof.

14. A pharmaceutical formulation of Claim 12, in which the compound
is 5-(4-fluorobenzoyl)amino-3-(1-methylpiperidin-4-yl) -1H-indole hydrochloride.
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