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| NDAZOLECARBOXAM DES. The present i nvention-belongs to the fiel ds-of

phar macol ogy and synthetic organic chem stry, and provides a 5 series
of indazol ecarboxam des which are partial agonists and antagonists of the
serotoni n Swdbéssasept or. Processes in the brain and ot her PETFSHEOII 0l vi ng
serotonin as a neurotransmtter have been a major field of 10

phar macol ogi cal research for sone decades. A |arge nunber of processes
whii ch depend on serotonin have been identified, and nunerous therapeutic
conpounds whi ch affect such processes are in w despread use. Mre than a
dozen receptors which are acted upon by serotonin have been identified.
Some of the 15 receptors' g have been
identified, and others are st|II e subj ect of extended and active
research. One of the nore recently i dentified serotonin receptors i s known
as 5-HT4. Therapeutic nEbéquiesent Agveneiat hdlongsHEd tieechieddshafe been

held back by ntla?&e]f‘?%'ct d sxnﬁﬁgPPé' € nﬁﬂé‘é‘:“y”&%@ %41&@&99t0r

wi t hout subst rece ors sent |nven I on
provi de$ a sefrELedfohindarelesaeh ?W&}d%FgWEhmﬂF%tP%}élhﬁgﬁnaﬂﬁ A*d and
sel ectivity aanthgohisfis! afethpt sero@nin 5-HT4 receptorlhe present invention

provi des conpounds of the fornula [err] 30 wherein: R is hydrogen,
Cerr]-Cerr] alkyl, (err]-(err] c%cloalk yl; WO 96/ 33713
PCT/ US96/ 03551 - 2- R[erPHOQQFﬁﬁﬁd#BQE e brain aquPFPEIIQﬂgqnﬁﬂH@VP1Vh9@roxy,

Cerr]-Cerr] sakbeswiwlas a neurotransmitter have been a major field of
i0 pharmacological research for some decades. A large number of
processes which depend on serotonin have been identified, and
numerous therapeutic compounds which affect such processes
are in widespread use. More than a dozen receptors which are
acted upon by serotonin have been identified. Some of the
15 receptors' physiological mechanisms have been identified, and
others are still the subject of extended and active research.
One of the more recently identified serotonin
receptors is known as 5-HT4. Therapeutic methods making use
of the 5-HT4 receptor have been held back by the lack 6f
20 compounds which affect the 5-~HT4 receptor without substantial
effect at other receptors. The present invention provides a

series of new pharmaceutical agents which have high affinity
and selectivity at the 5-HT4 receptor.

25 The present invention provides compounds of the
formula
RZ
| R°

m—-/\"_—"-_CO-NH-(CHZI“'(CH)m'(CHZ}o'N \/R‘
L§§=///\\\ ’/,N

1 B g
[

30 wherein: _
R is hydrogen, C1-Cg alkyl, C3-Cg cycloalkyl:;



al kylthi o, cyano, trifluoronethyl, carboxam do, nmono- or di((err]-Cerr]
al kyl ) carboxam do; a, n and_o _are independently 0-5, provided that the sum
of m 5 nand o is 2-5; Rerr] is hydrogen or CJerr]-Cerr] alkyl;
Rlerr] and Rlerr] conbine with the nitrogen atomto which they are attached
to.form 1- pywesedtnsy! , 1-piperazinyl, 1,2, 3,4- tetrahydro- 2parsvspsinIsst i nyl ,
2, 3-di hydro-1-indolinyl, 4- 10 nmor phol i nyl, 1-piperidinyl or

1- hexanet hyl enei m nyl, substituted with phenyl, naphthyl, (phenyl or

napht hyl ) ([ err]-Cerr] alkyl), (phenyl or naphthyl) (d-C3 al kanoyl),

am no, nmono- or di(C[err]-Clerr] alkyl)am+m; or a 15 group
of the fornula -NHY-Rerr]; provided that a piperazinyl or norpholinyl

group may not be substj t ut ed h anm no, C[err]
al kyl ) am no, OFS 4ﬂngﬂ 8re¢¥?9#;#£%%3k 8¥dﬁ%%ﬁ C%ﬁ% %ﬁ ox
i s unsubstituted oraBkabBﬁhitht egiranbt ht#i Rldvrdomethi 2| ri:aﬂ;@tan}lda kylon®F or

Cerr]-C al koxy gro nyl , anlnocarbonyl or
oxycar bonyl ; R[ err]aP?C]C[%edr r%]l&@'er rfx’%é&q err]-CJerr] cycloal kyl,

Clerr]-Cerr] BrchcdRd Qaresindepen enttlm &78i. oRFRYided gihaty ither sum of m,
naphthyIB(C[err] Clardgd & K 2-sphenyl or naphthyl; wherein a cycl oal kyl,

bi cyclo- or tr #8;(:[ phenyl _ thyI group is unsubstituted or
substituted w F %égﬁl gen oz ¥i €l ‘oxy, halo, er]-(err] alkyl or
k

Jerr]-Clerr] afkang ’f swwmbingr with thennisaoges! ayorac@epﬂubmetham areer eof .
The invention furthgecsuiud ¢S £BPAr TBGAHIIGHIngIPOSHipe¥ IS iGN 152NY, 4he

above conpounds andtgirahydro -2-isoquinolinvl, 2,3-dihydro-l-indolinyl, 4-
10 morpholinyl, 1l-piperidinyl or l-hexamethyleneiminyl,
substituted with
’ prenyl, naphthyl, (phenyl or naphthyl) (C1-C3
alkyl), {(phenyl or naphthyl) (C1~-C3 alkanoyl).
amino, mono- or di(C1-C4 alkyl)amino, or a
15 group of the formula -NH-Y-RS; provided that a
piperazinyl or morpholinyl group may not be
substituted with aminc, mono- or di{(Ci-C4
alkyljamino, or ~-NH-Y-RS;
wherein a phenyl or naphthyl group
20 is unsubstituted or substituted with
1-3 halo, C1-C3 alkyl or ¢1-C
alkoxy groups;
Y is carbonyl, sulfonyl, aminocarbonyl or oxycarbonyl;
RS is C1-Cg alkyl, C3-Cg cycloalkyl, Cg-Ci1 bicyclo- or
25 tricycloalkyl, (phenyl or naphthyl) (C1-C3 alkyl), phenyl
or naphthyl:
wherein a cycloalkyl, bicyclo- or
tricycloalkyl, phenyl or naphthyl group
is unsubstituted or substituted with 1-3
30 hydroxy, halo, C1-C3 alkyl or C1-C3
alkoxy groups; ‘
or a pharmaceutically acceptable salt thereof.
The invention further provides pharmaceutical
compositions comprising the above compounds and a
35 pharmaceutically acceptable carrier, and provides
pharmaceutical methods comprising the use of the compounds o:f



35 pharmaceutical Iy acceptable carrier, and provides pharmaceutical

net hods conprising the use of the conpouvnds—oq—— VWO 96/ 33713
PCT/ US96/ 03551 -3- Fornula |, as well as of further conmpounds wherein the

het erocyclic group forned by the conbination of R3 and R4 with the nitrogen
atomto whiwbeédmmys are attached i s unsubstituted. 5 PCT/US960355h e

phar maceuti cal nethods of the present invention include a nethod of
affecting the 5-HT[err] receptor, and in particular of providing parti al
agoni st and antagoni st activity at that receptor. Accordingly, the

i nvention provides nethods for the treatmdrt or prophylaxis of 10

di sorders caused by or affected by dysfunction of the 5-HI[err] receptor,

as wel | as th%‘pfhﬁﬁc?gfxt %ﬁ%’?%‘?ﬁe%ﬁﬁé@é ourflls IHErBihPARES | ust

stated. Such disorders . g&esent conmpounds provgde treatment or
prophyl axi s | PRYGKREYSALR0IHONR sEQymed, by Eher sombimarden efsken®didh as

anxiety, 15 witlpahe .depogéeni Atom ToNwhaphr elgéyn aremtucledoislers, and
denenti a; pai&ﬁgdﬁgéfiu dthe gastrointestinal tract such as- irritable
bowel syndrong, nausSea, gastroesophageal reflux disease, dyspepsia, .
gastroi Btestinal notil (TR @p3shacsuticalimesheds pf ithe REEFGPEV&B%%H%&OD

di sorders sucincalds @ ametBROd of dfifleictlihgt the,S-HT ) eeepasr anand aighycar di a;

o o oon AR 8 S SVER AP ELBSE Vs SHSH o8, ELB .
met hod of pr RFIWEWN BSsthavreeRtoref Aeeoxdinglvwh&hei invention Rlerr] and
Rlerr] conbi ngrovildest hetAbas O tieO Brbarménie lort pvphyearis asred to form
1‘pyrrfbidirwaisékd%rg’ééLELAQQYQﬁDE%Eected by dysfunction of the 5-HTy4
receptor, as well as the use of the compounds of Formula I
for the purposes just stated. Such disorders for which the
present compounds provide treatment or prophylaxis include
pathologies of the central nervous system such as anxiety,

15 pain, depression, schizophrenia, memory disorders, and
dementia; pathologies of the gastrointestinal tract such as -
irritable bowel syndrome, nausea, gasﬁfoesophageal reflux
disease, dyspepsia, gastrointestinal motility disorders, and
constipation; cardiovascular disorders such as atrial

20 fibrillation, arrhythmias and tachycardia; and genitourinary
di o>vdars such as urinary retention, urinary incontinence,
and pain on urination.

The invention further provides a method of,
preparing those compounds of formula I wherein

25 R3 and R4 combine with the nitrogen atom to which they are

attached to form 1-pyrrolidinyl, 1,2,3,4-tetrahydro-2-
isoquinolinyl, 2,3-dihydro-l-indolinyl, l-piperidinyl or
l-hexamethyleneiminyl, substituted with a group of the
formula -NH-Y-RJ:

30 Y is carbonyl; '

RS is C3-Cg .cycloalkyl, Cg-C11 bicyclo- or tricycloalkyl,
(phenyl or naphthyl) (C31-C3 alkyl), phenyl or naphthyl;
wherein a cyclealkyl, bicyclo- or
tricycloalkyl, phenyl or naphthyl group

35 is substituted with 1-3 hydroxy groups:

or a pharmaceutically acceptable salt thereof:




I soqui nolinyl, 2,3-dihydro-1-indolinyl, 1-piperidinyl or

1- hexanet hyl enei m nyl, substjtuted mnth a group of the formla
-NH-Y-Rerr]; 30 Y is carbonyl; Rlerr] is (err]-Cerr] cycloalkyl
Cerr]-Cerr] bicyclo- or tricycloalkyl, (phenyl or naphthyl)(Cerr]- C[err]
al kyl), phenwossssnapht hyl; wherein a cycl oal kyl, bicycl o- @®CT/nuss603ss1

tricycloal kyl, phenyl or naphthyl group 35 IS substituted
with 1-3 hydroxy groups; or a pharmaceutically acceptable salt thereof;
WO 96/ 33713 PCT/ US96/ 03551 - 4-

conprising reacting a conpound of fornula t4wherein R3 and R4 conbine with
the nitrogen atomto which they are attached to form am no-substituted

1- | i di nyl t h I

2. B4l hydro- ). RBBFHASHE EedstiY & BombGPa I ddbinuga 1 wherain, B3 ang, R4

Wi th a conpoun¢osbipgewith rithen ni@regep@wremq whichhthey caxe @t teiched to

coupl i Pgdagent ftBan lailﬂﬂs-éxméﬁﬂtﬁtéaaﬁtwﬂﬁoltlmt nyl, 1,2,3, 4tter.zlaﬂ: k8 - g—t )
resent document, a n en 0 er cen 0 a e

P kecwi 11 bo eappabibafiRyEe A At asRrob STt ngd,  RERSSEs et 320t | o
m xt ur es Sof sohemsthhlememﬂnylbewenpresmqundvolfunhe ufoxneilal |

t enperatures not otherw se stated w | bgpgﬁpgéssed in 15 degr ees
Cel sius. In the abpve general fornul a, theﬁgsner& chem.cal terns have
pf

their usual nedRi KBE. PESTERSERS @ CPH€1%¥9 e-Lox@ming |1 al kyl ,
Clerr]-Cerr] zkeagtiomsl. Jerr]-Cerr] alkyl include groups such as nethyl,
ethyl, [err] isobutyl, isopropyl 1-butyl, 2-

10 In the present document, all expressions of
concentration, percent, ratio and the like will be expressed
in weight units unless otherwise stated, except for mixtures
of solvents which will be expressed in volume units. All
temperatures not otherwise stated will be expressed in

15 degrees Celsius.

compounds
In the above general formula, the general chemical
terms have their usual meanings. For example, the terms Ci-
20 Ce alkyl, C1~C4 alkyl and C1-C3 alkyl include groups such as
1ethyl, ethyl, pro vl, isobutyl, isopropyl i -butyl, 2-
ethylbutyl, hexyl, ischexyl and the like. The terms C3-Cg
cycloalkyl and C3-Cg cycloalkyl include groups such as
cyclopropyl, cyclopentyl, cyclohexyl and cyclooctyl. The Cj-
25 C4 alkoxy, C1-C4 alkylthio and C1-C3 alkoxy groups include
the corresponding alkyl groups linked through an oxygen atom
or sulfur atom. The term C1-C3 alkanoyl includes carbonyl,
acetyl and propionyl.
The term Cg-C11 bicyclo- or tricycloalkyl includes
30 groups such as bicyclo(2.2.0]hexyl, bicyclo{2.1.1l]lhexyl,
bicyclof3.2.0lheptyl, spiro[3.4joctyl, bicyclol3.1.1lheptyl,
bicyclo{d4.2.0)Joctyl, spiro[3.5]lnonyl, bicyclo(5.2.0]lnonyl,
bicyclo[7.2.0]Jundecyl, bicyclo{3.3.0}octyl, norbornyl,
spirol4.4)nonyl, bicyclo[4.3.0]lnonyl, bicyclo[3.2.1]loctyl,
35 spiro([4.5)decyl, bicyclol(0.3.5]decyl, spircol4.6]Jundecyl,



et hyl butyl, hexyl, isohexyl and the like. The ternms C3-C6 cycloal kyl and

Cerr]-d err] cycl oal kyl include groups_such-as—eyetopropyH—eyetopentyt——
cycl ohexyl and cyclooctyl. The Cerr]- 25 Cerr] alkoxy, (err]-Cerr]
al kylthio and (Jerr]-Cerr] al koxy groups include the correspondi ng al kyl

groups |inkwbgsi3smagh an oxygen atom or sulfur atom The t @CHUSP&ASSIL ([ err]
al' kanoyl includes carbonyl, acetyl and propionyl. The term (err]-Cerr]
bi cycl o- or tricycl oal kyl i ncl udes 30 groups such as

bi cycl o[ 2. 2. 0] hexyl, bicyclo[2.1.1] hexyl, bicyclo[3.2.0]heptyl,

spi ro[ 3. 4] octyl, bi cycl o[ 3. 1. 1] heptyl, bltfy-cl o[4.2.0]octyl,
spiro[3.5]nony| bi cycl o[ 5. 2. 0] nonyl , bicyclo[7.2.0]undecyl,

E! CYC: o[ g gg h It ﬁoréi‘lr&ﬂlo[?%rﬁ? n%kn &IkPﬂlObg 330@113&9!'
slp?)r/g[?lF 6]' u'ndggg,& 10?:56 %pgg;r 05. axl %ro[cirg opelltyl 1 l7 q%%rbornyl.
PCT/ US96/ 03551 -5- adantime yternt hadpclinEludes3 dilorny| fluoro, bromo and
tricyclo[1:3. 308 ponyl tricyclo[3.3.0.0]octyl, and

spi ro[ cycl opentyl - ]nor bornyl. The_term hal o ingl des chl oro, flugro,

bromo amd iodo. 5 The six-membered,ringnf the, indazele i@rqumBay| gr oup
may be substi substimited\atofanivheoffche foiai lavialidapbsigositionst wieheoné t he
R1 groups, su fha th pr hj no,

ri f1 uoromet hot, Che 1 Yyl fheh e Obref’ SO, Wk, "bRopiid!

N, N- di pr opy| cBeEBYhFR}Ry. Cyeno, trlfl‘-‘“""‘“ﬂl’ lcﬂq%il%l Brogen atom of
the indazol e eelybearididnidet 68 Ny N-+dipTropydEarbPoxamicdv.as net hyl , propyl or

cyclopgptyl. [err] The glkyl eng:bidk! R0 PP ak8h' bt e indazole may be
substituted with an R group, such as methyl, propyl or
cyclopentyl. )
R:
1
The alkylene linking group (CH2)n-(CH)n-(CHz)o may
be substituted with an alkyl R2 group, such as methyl or
15 isopropyl. It will be seen that the linking group comprises
from 2 to 5 methylene groups, and that any of the methylene
groups may be absent. Thus, the linking group may be
substituted on each methylene, or may be unsubstituted, or
may have an alkyl R2 substituent at any position in the
20 gr ,up. Thus, suitable linking groups include ethylene,
propylene, pentylene, and the following groups:

('>H3 ?HzCHa ?Hs

-CHy-CH- -CH-CHa-CHyp- -CH-Cil'l-
CH3

(GHa)sCHs cHe
~CH2-CHo-CHa-CH- -CHg-CH-Cl‘i-CHg-CHz-
CHy -~

25 In the concept both of the novel compounds of the
invention and the compounds for use in the treatment methods
of the present invention, the groups R3 and RY combine with
the nitrogen atom to which they are attached to form a



Vo,

be substituted with an alkyl R err] group, such as nethyl or 15

| sopropyl. It wll be seen that the_linking—group conprises from=2-te 5
nmet hyl ene groups, and that any of the nethyl ene groups nay be absent. Thus,
the linking group may be substituted on each nethyl ene, or may be
unsubsti t ut wbeeRs7idy have an al kyl R2 substituent at any pswsoemsssn the
20 group. Thus, suitable |inking groups include ethylene, propylene,
pentyl ene, and the follow ng groups: [err] CH3 25 In the
cpncept both of the novel conpounds of the invention and the conpounds for
use in the treatnent nethods of the presentg-i nvention, the groups R err]
and R err] conbine mﬁth the nitrogen atomto which they are attached to
forma

WO 96/ 3
PCT/ US96/ 03551 e%er‘m’t‘:ér‘ﬁc%?% grifuFhe SOPREPE Ak e BPVEhcRBRRynds of
conpounds of tthe present inventiam, thiec hetervocaygkic grpupuphubufotmedsis i s

substi tut ed, %éeltmsdcoaﬁ&pin %nd *e%nfe@iseoafd&élsc%gonnhaeuaé&smtche

nmet hods, the het er oc C ou unsubsti t ut Su stltu ed.
el e o bums BIRASRELREEBaE: | Cho et SR L R A A, b RORpEEEcHER h
are conpbnent sowfsubstiltate@uent on the heterocyclic group, may be

unsubstituted or substi (cH PSSl or o,
hydr oxy, 10 br ono, E%kﬁgfmh£g?ﬁ%§$?'eth§? g%?opoxy or ?%5%?% yl. Since

t he heterocycIhﬁ?ﬂ£QE¥§§1F09ﬁ%HPby°4ﬂH9%9P 858 FOMRONENtE,ofeass uelnp| ex
in their substord wheohetarboydric afrcug)i may becmsbstitusell| obe il | ustrated

bel ow to assuréhﬂégftuﬁgﬁp%fgﬁnéﬁé”%zb¥m&geg£8&g§rsuch as chloro, hydroxy.

10 bromo, methyl, methoxy, ethyl, propoxy or isopropyl’

Since the heterocyclic groups formed by R3 and R4
can be somewhat complex in their substitution, a number of
typical such groups will be illustrated below to assure full
comprehension by the reader.

15 3-phenyl-1-piperidinyl
3-(4-chloro-6-ethyl-2-naphthyl)~-l-piperazinyl
5-[{2-{3~-methylphenyl)ethyl]-1,2,3,4-tetrahydro-2-

isogquinolinyl
5-(2.,4,6-trichlorophenyllacetyl-2,3-dihydro-1~

20 indolinyl
3-(2-no.bornylcarbonylamino) -1-pyrrolidinyl
3-(cyclooctylsulfonylaminc) -1-piperidinyl
3- (hexylaminocarbonylamino) -1-hexamethyleneiminyl
4-[{2-{4-chloro-3,5-dimethylphenyl)ethyl] -

25 oxycarbonylamino-1l-piperidinyl
2-(4~-bromo-3-ethoxy-1l-naphthyl)carbonylamino-1-

pyrrolidinyl

4- (6~fluoro-8-propyl-2-naphthyl)methylsul fonyl-

amino-l-indolinyl

30 3-(1-adamantyl)oxycarbonylamino-l-pyrrolidinyl
6- (4-ethyl-2,6-difluorophenyl)aminocarbonylamino-

2,3-dihydro-1-indolinyl
3-(3-phenylpropyl)carbonylamino-1-piperidinyl
3-(4-hydroxy-2-norbornylcarbonylamino)-1-

35 pyrrolidinyl
3-(3-hydroxycycloheptylsulfonylamino)-1-piperidinyl



ol

3- phenyl - 1- pi peri di nyl
4-chl oro-6-ethyl - 2- napht hyl ) - 1-piperazinyl )
2- (3-net hyl phenyl Yethyl]-1, 2, 3, 4-tetrahydro-2- isoqui nolinyl
2,4,6-trichl orophenyl acetyl -2, 3-di hydro-1- 20
0
c
h

U'IU'IOOH

i ndol i nyl 3wodsssnPor nyl car bonyl am no) - 1- pyrrol i di nyl PCT/US96/03551
ycl ooct yl sul f onyl am no) - 1- pi peri di nyl
exyl am nocar bonyl am no) - 1- hexanet hyl enei m nyl

-(
-1
- (
d
E
<[ 2- (4-chl oro- 3, 5-di net hyl phenyl) ethyl] - 25
y
-(
- (
- (
- (,

X &

car bonyl am no- 1- pi peri di nyl ~7-

4- br onp- 3- et hoxy- 1- napht hyl ) car bonyl am no-1- pyrrolidinyl

6- f | uor o- 8- pr opyl nethy, fony 30

1- adanantyl)oxycarb&ﬂ?pakyﬁﬁé iué%ﬁéﬁﬁlg #apﬁgﬂﬁ¥3éarbﬂﬁ9ihﬂ¥ﬁo
4-ethyl -2, 6- d|f|uorophenyWTanih@%mvbonylan1no- 2, 3-di hydro- 1-i ndol i ny

-(3- pheny|prOpY')CarbQﬂNh@EbBQbédF&ﬂ“iﬂﬂﬁuﬂ&'I the invention includes
3- (4- hydr oxy-

oyt 1ol di ny! BATRARRIFRESLLRI SHeAEALE PANGR 9 R, FORPRURSE d5fined b

96/ 33718 the above formula. Compounds of this invepCionSeeic338th 7-

2- (4- hydr oxy %iyf 'dfohonﬁmﬂéi@héf‘%h)rﬁ%a%nihéﬂélﬁcl anBYEai-Qﬁhﬂé rﬁ(éld‘és geescri bed
in formula |I,_the inyention |ncl gg eutlcalk§ gcegtab salts of

t he corrpoundszE”f 2hfappageuticy fnfatt hi s
i nventi on reaxiployed aoyfofmacidrizdditionosalus canenungagamcarat:xﬂsgsn'ch

acids to as hydrochloric acid, hydrobromic acid, hydroiodic acid,
10 sulfuric acid, phosphoric acid, and the like, and or¥ganic
acids such as p-toluenesulfonic, methanesulfonic acid, oxalic
acid, p-bromophenylsulfonic acid, carbonic acid, succinic

PWDWRNO AW

acid, citric acid, benzoic acid, acetic acid, and the 1like.
Examples of such pharmaceutically acceptable salts thus are

15 the sulfate, pyrosulfate, bisulfate, sulfite, bisulfite,
phosphate, monohydrogenphosphate, dihydrogenphosphate,
metaphosphate, pyrophosphate, chloride, bromide, iodide,
acetate, propionate, decanoate, caprylate, acrylate, formate,
isobutyrate, caproate, heptanoate, propiolate, oxalate,

20 malonate, succinate, suberate, sebacate, fumarate, maleate,
butyne-1, 4-dicate, hexyne-l, 6-diocate, benzoate,
chlorobenzoate, methylbenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, phthalate, sulfonate,
xylenesulfonate, phenylacetate, phenylpropionate,

25 phenylbutyrate, citrate, lactate, gamma-hydroxybutyrate,
glycollate, tartrate, methanesulfonate, propanesulfonate,
naphthalene-l-sulfonate, naphthalene-2-sulfonate, mandelate,
and the like. Preferred pharmaceutically acceptable acid
addition salts are those formed with mineral acids such as

30 hydrochloric acid and hydrobromic acid, and those formed with
organic acids such as maleic acid and methanesulfonic acigd.

All of the compounds described in the present
document are active and useful, but certain groups of the
compounds are particularly interesting and are preferred.

35 The following listing sets out several groups of preferred
compounds. It will be understood that each .of the listings



forma pharmaceutically acceptable salt. Acids commonly enployed to form
acid addition salts are _inorgani c acids such_as hydcaochloric acid,.--

hydr obrom ¢ acid, hydroiodic acid, 10 sul furic acid, phosphoric acid,
and the |like, and organic acids such as p-toluenesul fonic, nethanesulfonic
aci d, oxal i wossadnsp- bronophenyl sul fonic acid, carboni c aciET/Es9603s8i C
acid, citric acid, benzoic acid, acetic acid, and the |like. Exanples of
such pharmaceutically acceptable salts thus are 15 t he sul fate,
pyrosul fate, bisulfate, sulfite, bisulfite, phosphate,

nonohydr ogenphosphat e, di hydr ogenphosphat e8-net aphosphat e, pyrophosphat e,
chloride, brom de, iodide, acetate, propionate, decanoate, caprylate,
acrylate, for eyl +C t a opji t e, _.oxal at e,
20 7 al onagy”be SASES oo 880AR ELatl 30k eaPl R lciaa?

but yne- 1, 4- di &xoadeRely fare dimisgde oHevRD Nk Prefesred cromraunds.

met hyl benzoat e, dinitrolgnzortis Hpahoyenhenzoate, net hoxybenzoat e,

pht hal at e, sul fonate, xylenegulfqhate, y £ ’%ﬁm opi onate, 25
phenyl but yrat e, citrate¥5Iac?a%%?ﬂggﬁhggﬁggré§§%%?§$a e,8§¥§g%flate,
tartrate met hanesul fonSle, BripregesnareCirepiiene- 1-sul fonat e,
napht hal ene- 2- sul f onat ed) manreigiti;dreogent be sédondreiog-cgdalkyl.
pharmaceutical ly acceptaple Rfid ddition salts are those forned with
nineral acids such as 38 h 8- aci d and hydrobrom c acid, and
those formed with organft acRYsis ihwidregenal bato adlkydndrmaikexesul f onic

acid. Al of the conpougyls dgBcid hgdrbgehh8r h&SgAL, docunment are active and

useful ,, but certain grolps ofsthe.c ounds are particularly interesting
and aré%referred. 35 By Th% f%ﬁlq¥%gg§eFrsting sets out several groups of

preferred conpounds. |tidil|The sumlefsmeon amdito elaci@-df. the |istings
5) R3 and R? combine with the nitrogen atom to
which they are attached to form 1-
pyrrolidinyl, l-piperazinyl or l-piperidinyl.
15 k) The substituent on the heterocyclic group
formed by R3, R4 and the nitrogen atom is
phenyl, naphthyl or (phényl or naphthyl) (C1-C3

alkyl).
1) The substituent on the heterocyclic group
20 formed by R3, R4 and the nitrogen atom is

amino, or mono- or di(Ci-C4 alkyl)amino.
m) The substituent on the heterocyclic group
formed by R3, R4 and the nitrogen atom is -NH-
Y-RS.
25 n) Y is carbonyl or sulfonyl.
o) Y is aminocarbonyl or oxycarbonyl.
p) R° is alkyl or cycloalkyl.
q) RS is adamantyl or norbornyl.
_ r) RS is phenyl, naphthyl or (phenyl or
30 naphthyl) (C1-C3 alkyl).
s) R is substituted with 1-3 hydroxy groups.
t) RO is adamantyl substituted with 1-3 hydroxy

groups.

u) RS is cycloalkyl substituted with 1-3 hydroxy
35 groups.

v) The compound is a pharmaceutically acceptable

salt.
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may _be conbined with other 1istings—to create—addi-ti-onal-—breader—or nore .
limted, groups of preferred conpounds. a) R i s hydrogen. b) Ris
Cerr]-Cerr] alkyl or (JQerr]-Cerr]-cycloalkyl. 5 c) Ris

hydr ogen owo®6s38713- Clerr] al kyl. d) R i s hydrogen or se®CRUSPEOISS1
Cerr]-Cerr] alkyl. e) Rl err] is hydrogen. f) Rlerr] is hydrogen,
hal o, al kyl or al koxy. g) Rlerr] is hydrogen or methyl. 10

h) Rlerr] is hydrogen. i) The sumof m n and o is 2-4. j) R3 and R4
conbine with the nitrogen atomto which t8ey are attached to form 1-
pyrrolidinyl, 1-piperazinyl or 1-piperidinyl. 15 k) The
substituent on the heterocyclic group forned by Rlerr], R err] and the
nitrogen atomis_phenyl, naphthyl or (phenyl or naphthyl)(Cerr]-Clerr]

al kyl). 1) sﬂﬂéhgﬁb§tituent on the heterocyclic group 20

formed by Rerr], R eru'heaﬁdn;bchmds ofoghe preégents iavientionrare® mrepared
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gr oups. made up of the linking group and the -N(R )(R } system.
Formation of the amide is readily performed in a conventional
10 manner, as with 1,1°'-carbonyldiimidazole as an activating

agent in any inert solvent at a moderate temperature.
Tetrahyydrofuran is usually a convenient and preferred
solvent, in a process carried out at a temperature of about
0° to about 50°, usually préferably at ambient temperature.

15 Synthesis of the amine reactant is conventional,
since the reactant is made up of conveqtionally used and
readily reactive units. It will be understood that reactants
having free amino groups, hydroxy groups and the like will
need to be protected in the conventional mauner during the

20 reaction, and the protecting groups removed before isolation
of the product.

Further, substituent groups on the heterocyclic
combined R3 and R4 group frequently may conveniently .be added
as a second step, as by the reaction of such a heterocyclic

25 group with, for example, an aroyl halide to provide a benzoyl
or naphthylcarbonyl substituent, for example. Similarly,
substituted sulfonyl halides may be used as the reactant to
provide substituted sulfonamido substituents where Y is
sulfonyl.

30 It is usually preferable to add the R substituent
in a second step, after the rest of the molecule has been
synthesized. Reaction with an iodine-substituted derivative
of the desired R substituent, in the presence of a very
strong base such as sodium hydride, readily provides the

35 desired product. The reaction is best carried out at a cool
temperature in the range from about 0° to about the ambient



t) Rlerr] is adamantyl substituted with 1-3 hydroxy groups. u) R err]

I s cycloal kyl substituted with 1-3 hydroxy 35 __. — —groups.

V) The conpound is a pharmaceutically acceptable salt. WO 96/ 33713
PCT/ US96/ 03551 -9- Synthesis The conpounds of the present invention are
prepared frowolessnslazol e- 3-carboxylic acid, bearing the de®Cra$IéNIssy | 5
substituent, which are well-known conpounds. The basic reaction in the
synthesis is the formati on of a carboxam de between the indazol ecarboxylic
acid and an am ne conpound made up of the linking group and the
-N(Rlerr])(Rerr]) system Formation of thei@f de is readily perforned in a
conventional 10 manner, as with 1,1'-carbonyl diimdazole as an

ot ranyar of ur e TEeeuaTe) AineifyiRRnbhifla "B SABHTHI Frret o1 ocess

carried out at splvember ature of about 0 to about 50, usually preferably at
anbi ent tenperature. 15 The particularlySpreliegréd Prddussaditnghigactant is

Fondi Ty reacti dsventees. | FEfdtFared Th Bt SR 3B fe lov. Wimyies.
anmi no gr dups, (empoxndgrofipformula He haviag viydrgaegubsthbupedtRY: toxdups t he
conventi onal THH@n %&:ﬁ&:éélﬁyzQsm 1ef RaHHEPN, ﬁi‘@rﬁ:ﬁgaﬁr%@fd i&&:&:‘i—_OUDS
renoved before isolatio f the rogh t. Further, substituent grqQups on the
het er ocycl i c C&%tngheéy%mqppp up fFEﬁL@?ﬂ"T%}%§°@8ﬂ%&i’@fﬁ%3’.%e added
protected to prevent the formation of undesired polymeric
substances. The examples below demonstrate, however, that
10 reaction with the unprotected hydroxy compounds proceeds
smoothly in excellent yield and purity. The process may be
carried out at temperatures from about 0° C to 80° C,
preferably ambient temperature to about 60°.C. in protic
solvents such as halogenated alkanes such as methylene
15 chloride, chloroform and ethylene dichloride, amides such as
dimethylformamide and dimethylacetamide, and ethers such as
diethyl ether and tetrahydrofuran. No special protection
from moisture or oxygen is necessary. The preferred coupling
agent is carbonyldiimidazole, but any coupling agent such as
20 are commonly used to assist in forming amide bonds,
especially in peptide chemistry is useful. ~e~», e.y.., The

Peptides, Gross and Meienhofer, BEds., Academic Press (1979),
Ch. 2, for such coupling agents.
Further information about the synthesis of the
25 present compounds may be obtained from the following
preparative examples. The skilled reader will understand
that the examples are illustrative but not exhaustive, and
numerous useful variations of the process will occur to the

reader.
30
Example 1
Preparation of N-[2-(l-piperidinyl)ethyl]-1H-indazole-3-
carboxamide hydrochloride
35 To a solution of 1lH-indazole-3-carboxylic acid

{0.778 g, 4.8 mmol) in 25 mL tetrahydrofuran, was added 1,1'-
carbonyl-diimidazole (0.778 g, 4.8 mmol}. This solution was



as a second step, as by the reaction of such a heterocyclic 25 gr oup

with, for exanple, .an_aroyl hal.ide—to—prowi-de—a—benzoyl or naphthytecarbonyt

substituent, for exanple. Simlarly, substituted sulfonyl halides may be
used as the reactant to provide substituted sul fonam do substituents where
Y, is sul f onwin.9688r13 It is usually preferabl e POTHS®HOIS R
substituent in a second step, after the rest of the nol ecule has been

synt hesi zed. Reaction with an iodine-substituted derivative of the desired
R substituent, in the presence of a very strong base such as sodi um
hydride, readily provides the 35 desi TEH product. The reaction is best
carried out at a cool tenperature in the range fromabout 0 to about the

gg¥}6256/03¥gyﬂ§€0 t%t room tempe:atufe F?r 3 h. To_icfwas.added

-10-. tenperat ur e:; or i.s _frequengly,

preferred solJgﬁpﬁnfﬁéapﬁ???EﬁFﬁrq;q%#2¥§?+%%§%#§§8§§eﬁfggﬂ sh*§9§h9ron

i llustrated i mB@melesdigsalvedgindl. fuwnl premralysirefurane orffoimdplytion

formula | haV][v_Fliga fﬁtﬂzholégi&'@&téé ;zl:fd%ltéx tBémﬁﬁQ%mﬁ.-é @o&nlunﬁ?pﬁa %ltsv si nmpl e

manner. An artisan woul.d_expeg .the roxy, group.o starting

corrpoundérrust HRRFHLES, Eﬁét‘gl%'?'(ﬁ%mltghga %ﬁmtyq’%ﬁasg"ﬁﬂd‘é’sﬁ? «ﬁﬁ'ﬁ’gl yneric

subst ances. Theecehanep fod 1 beed vioyd sratest and ebr irm\erashest bave 1D.14 g odadowon

and puri ty | R S L R e R R

Olert] C 1o adtient EoayLonEetathine caaBp Rt ouag B P8 § o4 RRACTHEE. i n

protic sol ventexryssallisas Mpl 282Acat eMaas kepectramch ad #e27y] ermnald

chloridgg chl ofyfsticangot twdsine cdi 6BL 941 e, msden, s¥eMAS found c,
58.57; H, 6.97; N, 18.02.

Example 2
Preparation of N-[2-(l-piperidinyl)ethyl])-1-(2-propyl) -
15 l1H-indazole-~3-carboxamide hydrochloride

A portion of the free base of Example 1 (1.41 g,

5.17 mmol) was stirred in 35 mL dimethylformamide at room
temperature while sodium hydride (0.207 g, 5.17 mmol, as a

20 60% mineral oil dispersion) was added. After stirring at
r-or temperature for 4 h, the reaction mizture was cooled in
an ice bath to 15°C and 2-iodopropane (0.57 ‘mL, 5.7 mmol) was
added dropwise. The resulting mixture was stirred at room
temperature for 18 h, and the solvent was evaporated and the

25 residue was dissolved in ethyl acetate. After washing the
ethyl acetate solution with a 10% sodium carbonate solution,
water and brine, evaporation afforded 1.76 g of oil. Flash
chromatography [silica gel, methylene chloride/methanol
(85/15)] yielded 1.35 g oil. Crystallization as the

30 hydrochloride salt from ethyl acetate/methanol provided
1.109 g of colorlesé crystals. Mp >250°C. Mass spectrum,
m* = 314. Anal (C18H27C1Ng0O) theory C, 61.61; H, 7.76:; N,
15.97; found C, 61.85; H, 7.79; N, 15.98.



di et hyl f ormam de and di net hyl acet am de, and ethers such as diethyl ether
and tetrahydrofuran. No special protection_from noisture or oxygenis
necessary. The preferred coupling agent is carbonyl diimdazole, but any
coupl i ng agent such as 20 are comonly used to assist in formng an de
bonds, espewoakbsria n peptide chem stry is useful. [err] ePrgrosddoIss:
Peptldes G oss and Mei enhofer, Eds., Academ c Press (1979), Ch. 2, for
such coupling agents. Further i nfor mation about the synt hesi s of the 25
present conpounds nay be obtai ned fromthe foll owing pr eparative exanpl es.
The skilled reader will understand that tl@-exanples are illustrative but
not exhaustive, and nunerous useful variations of the process will occur to

the reader. 30 Exanple 1 Preparation QE§HN%E;65
N-[2-(1-piperidinyl)ethyl]-1Hindazol €%3° BPoxam de hydrochl oride 35
To a solution of 1H i nEneparatdiosapfoNy[3cllpiverddinglyprapyllmol ) in 25 nL

tetrahydrof uran, was added 1, 1'tg-Sarhesyé-siddrrdxamiQe(0. 778 g, 4.8 mmol).
Thi s sol ution was WO 96/ 33713

PCT/ US96/ 03551 -11- stirred at roomtenperature for 3 h. To it was added

dropwi s® a sol uti on of Sane-prucederayfoblowad disndesoriléd gin zs:&:ml‘el

di ssolved in gne fan&,u@%%ué%m e :SOHLiRGa Y5k jl@axsg

roomtenperature ﬂ &i i/? nggigted% lute Wlt vvater

Extraction w Bfil@ @1 &t & +d%£&11ﬁ?r ¥ ZHe @shesTgate 1. 14

g of | ow nel tmglboém@l 1-Q3yamdhbprapy Dipipertidéndy (0 OShiqr iddemsabt The
ethyl acetate extracts were evaporated to 0.906 g oil. Flash

10 chromatography [silica gel, methylene chloride/methanol/

ammonium hydroxide (100/10/0.5)]) yielded 0.457 g 0il. Mass
spectrum, m* = 287.

Example 4 .
15 Preparation of N-[3-(l-piperidinyl)propyl]~1-(2-propyl}-
1H-indazole-3-carboxamide hydrochloride

Same procedure followed as described in Example 2.

The following amounts were used: Product from Example 3

20 (0.457 g, Y.6 mmol), sodium hydride (0.064 g, 1.6 mmol, as a
60% mineral oil d’'spersion) and 2-iodoprorar » (0.18 mL, 1.76
mmol). Flash chromatography {silica gel, methylene
chloride/methanol/ ammonium hydroxide (100/2.5/0.5)) .yielded
0.366 g oil. Crystallization as the hydrochloride salt from

25 ethyl acetate/methanol provided 0.145 g of colorless
crystals. Mp 156-158°C. Mass spectrum, mn* = 329. Anal
{C19H29C1N40) theory C, 62.54; H, 8.01; N, 15.35; found C,

62.69; K, 7.91; N, 15.60.

30 _ Example 5
Preparation of N-[4-(l-piperidinyl)butyl]-
1H-indazole-3-carboxamide

To a solution of 1lH-indazole-3-carboxylic acid
35 (0.745 g, 4.6 mmol) in 20 mL dimethylformamide, was added
1,1 -carbonyldiimidazole (0.745 g, 4.6 mmol). This mixture
was stirred at room temperature for 4 h, and to it was added



,r———’

from ethyl acetate/nethanol provided 0.407 g of colorless crystals. M
252[err] C. Mass spectrum njerr]l =273 —Aral—10 (J er-HHer+teNer+10)
theory C, 58.34; H, 6.85; N, 18.14; found C, 58.57; H 6.97; N, 18.02.
Exanple 2 Preparation of N-[2-(1-piperidinyl)ethyl]-1-(2-propyl)- 15

1H i ndazol sy@egavizoxani de hydrochl oride A portion of the fRGEUSISHOISSHS
Exanple 1 (1.41 g, 5.17 nmmol) was stirred in 35 nL di nethyl formam de at
room tenperature while sodium hydride (0.207 g, 5.17 mml, as a 20 60%
mneral oil dispersion) was added. After stirring at roomtenperature for
4 h, the reaction nmixture was cool ed in ad3rFce bath to 15[err] C and

2- iodopropane (0.57 mL, 5.7 mmol) was added dropw se. The resulting m xture

el L ahr& 953&&%1 Vribn Prliﬁa-fém:}‘i‘]iafkuwf)ﬁ%éﬁ&;ﬂé_ﬁs(oe‘ﬁﬁ%at ed

and the 25 due was di sso I N etate, ., After, was
ethyl acet ate%élﬂ‘!‘?’oh diaselyedodn sHdilui ?E“%‘B’r"cﬁ i of Piffafetu ﬂ
brine, evapor e¢hsotheh oy itewd] atbrgomftemperaturehfohr8ret,oghapkplatilesa

el t hyl | d
G ystall i vati 8ard Sy 38 chl ydmidug vas Al deeld yhell bater.
acet at eSmet haRstraebieniatith EGDYb et o foddowed Ly éY%teW@ZQGPB?r] C.
Mass spectrumyaBhesrdave AL40 §nof 4l ]Yrﬂ'[l@hf wet I\Eﬁf:i]di)eritllyogmréi féd. 61,

H 7.76; N, 1597,  found 5. H, N 98+ . 96/ 33713
PCT/ US96/ 03555158 e, S gig%?’gb%‘#at Fga F"Rﬁ’f%'i?l % A% ny1 ) propyl ] -

1H-i ndazol e- 3- car boxam de 5 Same procedure followed as
described in Exanple 1. Exanmple 6
10 Preparation of N-{4-(l-piperidinyl)butyl]-1-(2-pfopyl)-

1H-indazole-3-carboxamide oxalate

Same procedure followed as described in Example 2.

The following amounts were used: Product from Example 5

- 15 (1.40 g, 4.66 mmol), sodium hydride (0.190 g, 4.66 mmol, as
a 60% mineral oil dispersion) and 2-iodopropane (0.52 mL,
5.13 mmol). The ethyl acetate extracts yielded 1.48 g oil.
Two crystallizations as the oxalate salt from 2-propanol
provided 0.41 g of colorless crystals. Mp 143°C. Mass

20 spectrum, m* = 343. Anal (C22H32N405) theory C, 61.09; H,
7 46; N, 12.95; found C, 61.05; H, 7.51; N, 13.02.

Preparation 1
Preparation of 1-(2-aminoethyl)-4-
25 benzyloxycarbonylaminopiperidine

To a cold (10°C) stirred mixture of {-amino-1-
benzyl-piperidine (15.2 g, 80 mmol), sodium bicarbonate
(9.54 g, 110 mmol), 310 mL tetrahydrofuran and 155 mL water,
30  was added dropwise benzyl chloroformate (14.0 mL, 98 mmol).
The resulting mixture was stirred at 5-10°C for 2 h. The
reaction mixture was poured onto 1000 mL water. Extraction
with ethyl acetate, washing with brine, drying and
evaporation of the ethyl acetate gave a viscous oil.
35 Prituration with hexanes provided 18.56 g of solid.
Mp 74-76°C. Mass spectrum, m%* = 324.



The foll ow ng anbunts were used: 1H i ndazol e-3-carboxylic acid (0.65 g, 4
mmol ), 1,1 -carbqnyldiimdazale (0.65-g, 4 mml) and _
1- (3-am nopropyl ) piperidine (0.57 g, 4 mmol ). The ethyl acetate extracts

were evaporated to 0.906 g oil. Flash 10 chromat ography [silica gel,
nmet hyl ene cwoseadmsnet hanol / ammoni um hydr oxi de ( 100/ 10/ 0. 3)qTrysen3sst 0. 457
g oil. Mass spectrum nferr] = 287. 15 Preparati on of

N-[ 3- (1-pi peridinyl)propyl]-1-(2-propyl)- 1Hindazol e-3-carboxam de

hydr ochl ori de Sanme procedure foll owed as described in Exanple 2. The

foll ow ng amounts were used: Product fromEe@anple 3 20 (0.457 g, 1.6
nol ), sodium hydride (0.064 g, 1.6 nmol, as a 60% m neral oil dispersion)

and 2-iodopropar (0.18 The %nzgﬂmgt%%}?g, gfeﬁ((g{%?ghgwg s‘iﬂééca gel,

met hyl ene chl ori de/ met hanol 7 anmoni um_h ] yrelded
0.366 g oil. @bixred| ira39QMnLh e 2nfirhlorenthaesand cepeledsin an dcey|
acet at e/ met hangenptovseed whildb 16 chll o6k tly X chiokpEbihate M1 AT min8hear | C.

VR t = . Cl N Q. _t .54,
v s s E;ecMr uTgmg[%gr %ﬁ n%g%gd %ﬁge;ﬁggﬁ:e E&%—;&gr Eéogowe@éﬁbegatg%e
Exanpl e $ Pref@aili bn the N {2=qirhliosoerhang|was eypporated to a residue.

1Hi ndazol e- 3309 RX3F fiétHancl Wlsuadaedoto ldkd Fdaigle- and W adlutiaai d 35

(10174ga?boﬁyl6&’lqﬁgﬁ1le§al§gl %gfﬁ}x]%fq'?e%q‘)‘g rﬁ?f&% ﬁeﬁrgiﬁggﬁg&%f%ﬁlﬁ ed at
room t enper at metchianeld addinibn ©f 800anLacthyl acevacecasd/fiiltration
PCT/ US96/ 0355 hrobiaed 25V6 76 Yl seiid: (4 Ti7ae8Ut Whiaddl Rifdtrlif,
(0. 7181% mt = 235. A
The intermediate above (2.07 g, 7.6 mmol), N-(2-
bromoethyl)phthalimide (1.94 g, 7.6 mmol) and sodium
carbonate (2.83 g, 26.6 mmol) were heated together in 40 mL
dimethylformamide at 100°C for 18 h. Evaporation of the
15 dimethylformamide, dilution with water and extraction with
ethyl acetate followed by water washing, brine washing and
drying provided, after evaporation, 3.15 g of solid.
Crystallization from ethanol provided 1.58 g colorless
crystals. Mp 159-161°C. Mass spectxum, mt = 407. Anal
20 {C23H25N304) theory C, 57.80; H, 6.18; N, 10.31; found C,
57.71; H, 6.32; N, 10.20. |
The intermediate prepared as above {11.9 g,
29.2 mmol) was stirred in 600 mL ethanol while 15.8 mL of
hydrazine hydrate was added. This mixture was heated at
25 reflux temperature for 4 h. After cooling, the precipitate
was filtered and the filtrate was evaporated to a residue. To
this residue was carefully added 250 mL of 1N sodium
hydroxide solution, followed by addition of solid sodium
chloride until the solution was saturated. Repeated
30 extraction with diethyl ether, drying and evaporation gave
8.19 g of oil. Mass spectrum, m* = 278.



4.6 mmol) dissolved in 3 nL dinethylformam de. This solution was then

stirred at roomtenperature for 18_h the-velatiles were evaporated—andthe—-

residue was diluted with water. 5 Extraction with ethyl acetate

foll owed by water and brine washes gave 1.40 g of an oil which was

suf ficientl ywowsa3fdr use in the next reaction. Mass spectr BET/URYHISSE —
301. Exanple 6 10 Preparati on of
N-[4-(1-piperidinyl)butyl]-21-(2-propyl)- 1Hindazol e-3-carboxam de oxal ate
Sanme procedure followed as described in Exanple 2. The foll ow ng anmounts
were used: Product from Exanple 5 15 (4130 g, 4.66 nmmol ), sodium
hydride (0.190 g, 4.66 mmol, as a 60% m neral oil dispersion) and

2-i odopropane (0.52 nm_, 5.13 nmol). ThegggﬂéiFgfetate extracts yielded 1.48
g oil. Two crystallizations as the oxal from 2- propanol prOV|ded
0.41 g of colorl ess cPysparatiap of4¥[-&2r|E-beprdoxycarbo menl- nferr] =

343. Anal (C[err]H er rpiperidiclyaniekhyl nemnyindazole09-chkboxafiaeN, 12. 95;
found C, 61.05; H, 7.51; N, 13.02. Preparation 1 Preparation of

1- (2-am noet hyl)-4- 25 benzyl oxycar bonyl am nopi peri di ne
To a col d5(10[err]C) sti Shmg precedurerffollawpdoas -dessripedpipcExample (51.5. 2

g, d825m ), tsosﬂ@mouusaia@raﬁag&% d%ra u&é@ mlm-)mdaigl%ﬁ@é 3@{) u:ﬁfn
an wat er S ed .dr gp nz chl.qro

98 mml ). The FE?@I aon?Xt%ﬁ' g ¥$ éh° 8?%9$%HHE%W %The
reaction m xtura® mlyboanédtlcmtmtmedmatwatm PE'Jepaaat:J.m Wi t&h 1dx lgyl

acet at e’ vashi ng ‘Aﬁnb'i) bri 'i‘ﬁe &Lwlnacéescs af'Ht'sOQeQE &t&'ﬁéd 2Ll e
gave a cous n wth xanes gg 18. 56 L
do T MO 7a Tdlen) & of vasto ik dhich van; B ¥ pure “for use i% the

next reaction. Mp 184-187°C. Mass spectrum, mt = 422.

Example 8
Preparation of N-{2-(4-benzyloxycarbonylamino-1-
15 piperidinyl)ethyl] -1~ (2-propyl)-1H-indazole-3-
carboxamide oxalate

Same procedure followed as described in Example 2.

The following amounts were used: Product from Example 7

20 (11.1 g, 26.3 mmol), sodium hydride (1.05g, 26.3 mmol, as a
€0% mineral oil dispersion) and 2-iodopropane (2.3%0 mL,
29 mmol). Flash chromatography [silica gel, methylene
chloride/methanol (95/5)] yielded 10.60 g oil.
Crystallization as the oxalate salt from ethyl

25 acetate/methanol provided colorless crystals. Mp 149-151°C.
Mess spectrum, m* = 463. Anal (C28H35Ns07) theory C, 60.75;
H, 6.37; N, 12.65; found C, 60.53; H, 6.37; N, 12.47.

Example 9
30 Preparation of N-{2-(l-pyrrolidinyl)ethyl]-
1H-indazole~3-carboxamide

Same procedure followed as described in Example 1.
The following amounts were used: 1lH-indazole-3-carboxylic
35 acid (0.65 g, 4 mmol), 1,1'~-carbonyldiimidazole (0.65 g,
4 mmol) and l-{2-aminoethyl)pyrrolidine {0.458 g, 4 mmol).
The ethyl acetate extracts were evaporated to 0.754 g oil.
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intermedi ate above (18.% g, 57 mml) was stirred in 300 nL of S

1, 2-di chl oroet hane and cooled in an ice bath to 5[err]C, while

1-chl oroethyl chloroformate (12.3 niL, 114 nmol) was added dropw se. After
stirring atwossssnuenperature 5 for 1 h, the 1, 2-di chl orreTIdsssesssns
eévaporated to a residue. 300 nL of nethanol was added to the residue and
the solution heated at reflux tenperature for 1 h. Evaporation of the

pet hanol , addition of 300 nL ethyl acetate and filtration provided 15.67 g
of yellow solid. M 178[err]C. Mass spectirésq 10 mMerr] = 235. The

I nt ermedi ate above (2.07 g, 7.6 mol), N-(2 bronnethyl)phthalinide (1.94

P G0 o e TR SR EBLLARR) o it b, SRABFREL he ts
di net hyl f or rrm#ta@n%/mpehuwm éﬁaoé&@ﬂh@ulomﬁl@ﬁde@hﬂl &Zetate

foll owed by wgitler waski Bfecbrime weski ggsand drying provided, after
evaporation, 3.15 g of solid. Crystallization from ethanol prOV|ded 1.58 g

colorless crystals. M 159-161[err]C. Mass_ spectrum njerr] 407. Anal 20
(Cerr]Herr]Nerr]qerr]) theory C, Exameleld0¢ 18: N, 10. 31 found C,

57.71; H, 6.32; p¥ agaeﬂenTchs N-r[tzer( mﬁyfi-@lmﬁaan@@hgmabovz-;{ﬂeby&)g 29. 2
nmol ) was stlrred I n 60q g 01, ) 8 mhé i ne hydrate was
added. This mxture was ‘HeaP car ORERLE] éﬁﬁéﬁ;? € or 4 h. After

cooling, the precipitate was flltered and the filtrate was evaporated to a

resi due. TO this resi d%ﬁm)é’a r68éQird |661§G@§€ géodéﬂcﬁbeli’\'lﬁoﬁk%i‘é/dzf oxi de
ium chlori.de until.fhe sol ution

sol uti addition of solid s
vas satdi at éheﬁﬁaéiié@an%oammswg& igfdsy (FPastust cFom Bamlg d n and
evapor ati on g®«d421 g, 1.63 mmol), sodium hydride (0.065 g, 1.63 mmol, as

a 60% mineral oil dispersion) and 2-iodopropane (0.18 mL,
1.77 mmol). The ethyl acetate extracts were evaporated to
0.526 g oil. Flash chromatography {silica gel, methylene

15 chloride/methanol/ammonium hydroxide (100/5/0.5)] yielded
0.385 g oil. Crystallization as the hydrochloride salt from"
ethyl acetate/methancl provided 0.197 g colorless crystals.
Mp 210-212°C. Mass spectrum, m* = 300. Anal (C17H25C1N40)
theory C, 60.61; H, 7.48; N, 16.63; found C, 60.44; H, 7.21;

20 N, 16.58.

Ereparation 2

Preparation of N-{2-aminoethyl)hexamethyleneimine

25 Hexamethyleneimine (5.7 mL, 50 mmol), N-(2-
bromoethyl)phthalimide (12.7 g, 50 mmol) and sodium carbonate
{13.3 g, 125 mmol) were heated together in 250 mL
dimethylformamide at 100°C for 18 h. Evaporation of the
dimethylformamide, dilution with water and extraction with

30 ethyl acetate followed by water washing, brine washing and
drying provided, after evaporation, 12.71 g oil.
Crystallization as the tosylate salt from 2-propanol provided
13.29 g colorless crystals. Mp 180-182°C. Mass spectrum,
m* = 272. Anal (C23H28N205S) theory C, 62.14; H, 6.35; N,

35 6.30; found C, 62.37; H, 6.19; N, 6.35.

The intermediate above (as the free base) (3.33 g,

12.2 mmol) was stirred in 220 mL ethanol while 5.0 mL of



8.19 g of oil. Mass spectrum nierr] = 278. WO 96/ 33713

PCT/USA6/ 03551 -15- Exanple 7 Preparation—of

N-[ 2- (4- benzyl oxycar bonyl am no- 1-

pi peridinyl)ethyl]-1Hindazol e- 3-carboxan de 5 ' Same
procedure f WOeBA3as described in Exanple 5. The foll ow ngPCRRINBISSher e
used: 1Hindazol e-3-carboxylic acid (4.70 g, 29 mmol),

1,1 -carbonyldiimdazole (4.70 g, 29 mmol) and the internediate from
Preparation 1 (8.10 g, 29 mml). The ethyl acetate extracts were evaporated

to give 10 11.17 g of a solid which wag7sufficiently pure for use in
the next reaction. M 184-187[err]C. Mass spectrum nferr] 422.
Preparation of a2l Iﬁ??(f)%ﬁ?x‘y@rm amr ?s lmixture was heated at

pi peri dinyl) et zoI - carboxam de oxal ate Sane

procedure fol I’E)%gd"%l EP%E% %‘?Fléz ger-rq:,%o G o PR PIFRER MR

used: Product fim{edaﬂpldetﬁezmltrat(elm gvaﬁﬁr&:mim:lo) a sedx&mehyﬂ'maje

(1.05g, 26.3 Eeﬁaw 'c}ﬁ el 3RERSAOIN Soad h%{iP&E ne (2.90
chlori

m., 29 nmol) agt chro ag I ca nmet hyl ene nethano
(95/5)] Vi eI de%Pli‘EFia?'g 8#11 €9 aﬁ’ﬁrf&ﬁle 'ayﬂ? r@m#aeehw t lﬁrfm et hyl
25 acet at eanetdrvmporaptioni d@d_umd Qr.38sg 0EySik] s Thikpmadérisll weg | C.

Mass spectrum 6 ] err]Jerr]) theory C,
60.75; H, 6.37 ‘I%H’%‘ E@éﬁ ﬁ%ﬁéﬂe%% yhgéfsl% N, 12.47. Exanple 9 30
Preparation of N-[2-(1-pyrrolidinyl)ethyl]- 1H—|ndazole 3- car boxam de Sane
procedure foll owed as described in Exa

10 Preparation of N-[2-(l-hexamethyleneiminyl)ethyl]-

1H-indazole-3-carboxamide

Same procedure followed as described in Example 5. The
following amounts were used: Intermediate from Preparation 2
15 (1.33 g, 9.3 mmol), 1lH-indazole-3-carboxylic acid (1.51 g.
$.3 mmol) and 1,1'-carbonyldiimidazole (1.51 g, 9.3 mmol).
The ethyl acetate extracts were evaporated to a solid.
Addition of cyclohexane and filtration provided 2.46 g of
solid. Mp 104-115°C. Mass spectrum, mt = 287.

20
Example 12
Preparation of N-[2-(l-hexamethyleneiminyl)ethyl]-1-
(2-propyl) -1H-indazole-3-carboxamide hydrochloride
25 Same procedure followed as described in Example 2.

The following amounts were used: Product from Example 11
(2.45 g, 8.55 mmol), sodium hydr;de {0.342 g, 8.55 mmol, as a
60% mineral oil dispersion) and 2-iodopropane {(0.94 mL, 9.4
mmol) . The ethyl acetate extracts were evaporated to 3.0 g

30 oil. Flash chromatography [silica gel, methylene
chloride/methanol (85/15)] yielded 1.39 g oil.
Crystallization as the hydrochloride salt from ethyl
acetate/methanol provided 1.05 g colorless crystals. Mp 216-
218°C. Mass spectrum, m* = 328. Anal (C319H29ClN40) theory

35 C, 62.54; H, 8.01; N, 15.35; found C, 62.52; H, 8.09; N,
15.48.



The foll ow ng anbunts were used: 1H i ndazol e-3-carboxylic 35 acid (0.65
g, 4 mol), 1,1'-carbonyldiimdazole (0.65 g,.4 mvl) _and ' ————

1- (2-amni noethyl)pyrrolidine (0.458 g, 4 nmmol). The ethyl acetate extracts
were evaporated to 0.754 g oil. WO 96/ 33713

PCT/ US96/ 03@fplegindfas -Fl ash chromat ography [silica gel, nethyornsesbassy i de/
met hanol / anmmoni um hydr oxi de (100/10/0.5)] yielded 0.421 g oil. Mass

spectrum njferr] = 258. 5 Exanpl e 10
Preparation of N-[2-(1-pyrrolidinyl)ethyl]-1-(2-propyl)-

iH i ndazol e- 3- car boxamni de hydrochl ori de” Sapg- procedure fol | oned as
described in Exanple 2. 10 The follow ng anbunts were used: Product

from Exanple 9 (0.421 g, 1.63 nmol), sadiumhydride (0.065 g, 1.63 mol, as
a 60% m neral oil dispersion) and 2-iogﬁ‘ﬁﬁ“g‘1ﬁ'rg(o. 18 m., 1.77 nmmol ). The

ethyl acetate extracts Reepaxatipar afet¥-12- 04 S&arphadiinylFetbyl bhr onat ogr aphy

[silica gel, methylene 15 c{l oLl R RaRakhaRARIMe! M hydr oxi de
(100/ 5/ 0. 5)] yielded 0.385 g oil. Crystallization as the hydrochl oride salt

from et hyl acetate/nethanol provided 0.197 g colorless crystals. M

210- 212G Mass spect r umsampeprocedidtd foliaweQCherdéddribeldClin Bxanf)e theory
C, 60.61; H 78 eNio GQgI—iJn%; -
Preparation 2 qufgg ngﬂét ?v%gé%m wereds e oﬁ'gngl ‘r:n ne %'&8

- am noet y[ ) héxane
Hexanet hyl eneidfife (0567 R IN-garb ‘Efl‘ﬂrﬁ?@t"\’r}#‘fﬁ hen&Piér & (312.7 g,
50 mmol ) and sesblymaadr bel’m-tam(nb%t&yg)m&:ﬂﬁhmmié w52 heat £dmbelie! Imgye i n

250 i di met hyd oMk OGe 8l extAURY WerkObvdfolhrdd’ 38002158 g Aol i
10 Crystallization from ethyl acetate provided 0.267 g colorless
crystals. Mass spectrum, m* = 274.

Example 14
Preparation of N-([2-(4-morpholinyl)ethyl]-1-(2-propyl)-
1s 1H-indazole-3-carboxamide hydrochloride

Same procedure followed as described in Example 2.

The following amounts were used: Product f£rom Example 13
(0.267 g, 0.97 mmol), sodium hydride (0.040 g, 0.597 mmol, as

20 a 60% mineral oil dispersion) and 2-iodopropane (0.107 mL,
1.07 mmol). The ethyl acetate extracts wer evaporated to
0.324 g 0oil. Two crystallizations as the hydrochloride salt
from ethyl acetate/methanol provided 0.122 g colorless
crystals. Mp 201-203°C. Mass spectrum, m* = 316. Anal

25 {C17H25C1N402) theory C, 57.87; H, 7.14; N, 15.88; found C,
57.71; H, 7.04; N, 16.07.

Preparation 3
Preparation of 1l-(2-aminoethyl)-4-benzylpiperazine
30 )
1-Benzylpiperazine (8.81 g, 50 mmol), N-(2-

bromoethyl}phthalimide (12.7 g, 50 mmol) and sodium carbonate
{13.25 g, 125 mmol) were heated together in 250 mL
dimethylformamide at 100°C for 18 h. Evaporation of the

35 dimethylformamide, dilution with water and extraction with
ethyl acetate followed by water washing, brine washing and
drying, provided, after evaporation, 18.47 g oil.



di met hyl f ormam de, dilution with water and extraction with 30 et hyl

acetate foll onwed_by water washi ng —_bri-ne-washi-rg—and dryi ng provided; after
evaporation, 12.71 g oil. Crystallization as the tosylate salt from

2- propanol provided 13.29 g colorless crystals. M 180-182[err]C. Mass
spectrum nyevédsres 272. Anal (Cerr]Herr]Nerr]Qerr]S) tRcHPSP6EISSE2 14,
H 6.35 N, 35 6.30; found C, 62.37; H 6.19; N, 6.35. The

i nternedi ate above (as the free base) (3.33 g, 12.2 nmmol) was stirred in
220 nL ethanol while 5.0 nL of °~ WO 96/33713

PCT/ US96/ 03551 -17- hydrazi ne hydrate wasisedded. This m xture was heated at
reflux tenperature for 4 h. After cooling, the mxture was filtered and the

filtrate was evapor.ated t.o _a_resid ' ' S il uted
Wih  IN codtTVRIR Fetagnsat ‘B tinyAlbenl £ 40 8240 fBhindhnandt | 1L

di et hyl et herprovided) 878 oveaplerlesst cxys§ale- 1. M3 P Coi I1M28%i s materi al
was suitabl e §pectiaen,i nmithe BEXS ramdt (0l HEs@IgNyO2d1 theory C, 59.72;

Preparation of [&; .(1-hexagpet hyl eneim pyl lethyl |- oo

1H i ndazol e- ﬁcgtéx'a#'dg fre %‘?"3@5[; gxféﬁ r(;gv\ﬂe 'é)so'dgsc%?b%%' i n Exanpl e

5. The.fol | owi ng anountBherdnserpediateahovedi(ft 48 {goAPmEWYA) a¥A8N 2 15

(1.33 g, 9.3 gpploed L 409248 SerdaicAr RAXYEI £0 AFind, OF Bydfazné rypaakeand

1,1 -carbonyldiim %zol e gl. 51%,#{, 9.3 rmBI % %’he et @él acetate extracts

wer e evapor at %8S 13884 o| THLS MUY= WEF BHREFH S AEANE FRMRTRTYS %lggvi ded

2.46 g of sol 4dh. MALE®A- t06]éng ] GheVidstupewasirfiilyeyed] and 2dre 20

Preparation of; ¥ f:d 1=ke8qapbr & @oMaN¥bsididY ik residue was

10 carefully diluted with 300 mL 1N sodium hydroxide solution,

followed by extraction with diethyl ether, drying and
evaporation to give 3.69 g of ocil. Mass spectrum, m* = 219.

Example 15
15 Preparation of N-[2-{4-benzyl-l-piperazinyllethyll-
1H-indazole-3~-carboxamide

Same procedure followed as described in Example 5.
The following amounts were used: 1H-indazole-3-carboxylic
20 acid (2.72 g, 16.7 mmol), 1,1'-carbonyldiimidazole (2.72 g,
16.7 mmol! and the intermediate from Prenaration 3 (3.68 g,
16.7 mmol). The ethyl acetate extracts were evaporated to
5.72 g solid. Mass spectrum, m* = 364.

25 ' Example 16
Preparation of N-[2-(4-benzyl-l-piperazinyl)ethyl]}-1-(2-
propyl)-1H-indazole-3-carboxamide dihydrochloride

_ Same- procedure followed as described in Example 2.
30 The following amounts were used: Product from Example 15
(5.72 g, 15.7 mmol}, sodium hydride (0.630 g, 15.7 mmol, as a
60% mineral oil dispersion) and 2-iodopropane (1.73 mL,
17.3 mmol). The ethyl acetate extracts were evaporated to
7.24 g oii. Flash chromatography (silica gel, methylene
35 chloride/methanol (93/7}) yielded 2.85 g oil.
Crystallization as the dihydrochloride salt from 2-propanocl
provided colorless crystals. Mp 242°C. Mass spectrum, mn* =



(2-propyl)-1Hindazol e- 3- car boxam de hydrochl ori de 25 ' Same
procedure foll owed as described in Exanple 2. The_follow ng anmunts_were
used: Product from Exanple 11 (2.45 g, 8.55 mmol), sodium hydride (0.342 g,
8.55 Mol , as a 60% m neral oil dispersion) and 2-iodopropane (0.94 nL, 9.4
mol ). Thewoég@srBcet ate extracts were evaporated to 3.0 gpcXfwsosn03ssi | .

Fl ash chromat ography [silica gel, nethylene chloride/nethanol (85/15)]
yielded 1.39 g oil. Crystallization as the hydrochloride salt from ethyl
acet at e/ net hanol provided 1.05 g colorless crystals. M 216- 218C. Mass

spectrum nferr] = 328. Anal ((Jerr]Her~poNerr]O theory 35 C,
62.54; H 8.01; N, 15.35; found C, 62.52; H 8.09; N, 15.48. WO
96/ 33713 U 0355l _- 18-
Beanpl o 13 pr 435 M SCTRICLANSR) SheemY, Py BRgR: B 5950 K. 14:84,

1H i ndazol e- 3feardarfiti®4s H, 7.01; N, 14.53ame procedure fol | oned as
described in Exanple 1. The foll owi ng anobunts were used:

1Hi ndazol e- 3-carboxylic acid (0.65 g; 4 ﬁ'ggl ’z 1,1 -carbonyl diimdazol e
(0.65 g, 4 mol) and 4-(2-am noet hyl) ' (0.52 nmL, 4 mml). The

ethyl abetate exPrepasatinre ofv¥pd2albepiperhzifgljeshylt-11Q@-propyl) -

Crystal lization fromethyl acehglenfigyidded sgol orless crystals.
Mass spectrum nierr] = 274. Exarrp?e 14 %%cejé%rzétg%gﬁlg?

N-[ 2- (4- nmor pholinyl)ethyl]-1-(2-propyl)- 15

1H-i ndazol e- 3- car boxaniThe ipreédach| froml ExGamplepl6¢edsr thd Ereevbdsas

described in BxAIle, 3. sThRol P!\l HeaRBREM e Uartifsl oBLOZNCLnd " oM

anp fo presence of 5% PA/C (40°C/18h/60 PSI) in an ethanol solution.
After filtering the catalyst, the ethanol was evaporated to
1.49 g oil. Flash chromatography [silica gel, methylene
chloride/methanol/ammonium hydroxide (100/15/0.5)] yielded
0.951 g 0oil. Mass spectrum, m* = 315,
15
Example 18
Preparation of N-[2-(4-benzoyl-l-piperazinyl)ethyl]-1-
(2-propyl) ~1H-indazole-3-carboxamide oxalate

20 The product from Example 17 (0.315 g, 1 mmol) and
triethylamine (C.146 mL, 1.05 mmol) were s irred in 10.0 mL
tetrahydrofuran and cooled briefly in an ice bath. To the
mixture was added dropwise benzoyl chloride (0.116 mL, 1
mmol) and the resulting mixture was stirred 18 h at room

25 temperature, filtered and evaporated to an oil.
Crystallization as the oxalate salt from ethyl acetate/
methanol provided 0.284 g colorless crystals. Mp 105°C.
Mass spectrum, m* = 419. Exact mass theory, 419.2321; found,

419.2315.
30



(0.267 g, 0.97 mmol ), sodium hydride (0.040 g, 0.97 mml, as 20 a 60%
mneral oil dispecsion) and 2-iodopropare—-0-—107—m 1. 07 nmol ) .—Fhe—et hyl

acetate extracts were evaporated to 0.324 g oil. Two crystallizations as
the hydrochloride salt fromethyl acetate/nethanol provided 0.122
colorl ess OWQ9&3a783 MNp 201-203[err] C. Mass spectrum ni er rPCEHUSPSMISSAnG| 25

(CJerr]H err]dNerr]derr]) theory C, 57.87; H 7.14; N, 15.88; found C
57.71; H, 7.04; N, 16.07. Preparation 3 Preparation of

1- (2- am noet hyl ) - 4- benzyl pi perazi ne 30 1-Benzyl pi perazine (8.81 g, 50

mmol ), N-(2- bronoethyl)phthalimde (12.¥2%; 50 nmmol) and sodi um car bonate
(13.25 g, 125 mml) were heated together in 250 nL di net hyl f or mam de at

100[err]C for 18 h. Evaporation of twmt hyl f or mam de, dil ution
with water and extraction with ethyl aceta ol | owed by wat er  washi ng,
brine washi ng and dERsgatsenefidd (2saméposthpbl 4 6Rzyipineridine WO
96/ 33713 PCT/ US96/ 03551 - 19-

Crystallization as the é’%%gﬁﬁ/gég en%sa{jst 3f0 6% pi?ov(Pded 8.70 ¢
colorless crystals. ec nﬁﬂlf n?

(qerr]ﬂ[err]uqmeqhqlém}:@pbwiﬁet eéry.c305-yncr12) gqd sodiumncavbamate ound
C, 60.04; H 67055 d\] 750 md1) Swere heated to {geume uﬂtlgnrmﬂl ate above (8.48

, 20 | d Ql |
ﬁydr at renmwa?s \Q%H% Sh e mas éﬁr%%ﬁoﬁa PEd By ZI or

t T ef v@?c’rt’% 8?a efor 4 h.
After cooli ngdlmmmldas dijutdondwibh waker jand mrmslmapmlat ed to

a residue. Théﬁaipsdétlt%t‘éaﬁoiﬂowed wakater! Wasghing,ebrinbhwabRind sk sodi um

hydroxige SOlc&'ry:Lnd provided, after evaporation, 11.61 g oil.
Crystallization as the tosylate salt from ethanol provided
10.39 g colorless crystals. Mp 194-196°C. Mass spectrum,
m+t = 348. Anal (C29H32N205S) theory C, 66.90; H, 6.20: N,
5.38; found C, 66.68; B, 6.40; N, 5.16.

15 The intermediate above as the free base (5.05 g,

14 mmol) was stirred in 225 mL ethanol while 5.0 mL of
hydrazine hydrate was added. This mixture was heated at
reflux temperature for 4 h. After cooling, the mixture was
filtered and the filtrate was evaporated to a residue. This

20 residue was carefully diluted with a 1N sodium hydroxide
solution, followed by extractions with diethyl ether, dryi-g
and evaporation to give 3.13 g of oil. Mass spectrum,

m* = 218.
25 Example 19

Preparation of N-[2~(4-benzyl-l-piperidinyl)ethyl]-
1H-indazole-3 -carboxamide

Same procedure followed as described in Example 5.
30 The following reactants and amounts were used: 1H-indazole-
3-carboxylic acid (1.62 g, 10 mmol), 1,1'-carbonyldiimidazole
(1.62 g,10 mmol) and the intermediate from Preparation 4
{2.18 g, 10 mmol). The ethyl acetate extracts were
evaporated to a solid. Addition of cyclohexane and
35 filtration provided 3.52 g of solid. Mass spectrum,
mt = 363.



foll owed by extraction with diethyl ether drying and evaporation to give
3.69 g of oil. Mass spectrum nferr]_= 219 _Exanple 15 15 )
Preparation of N-[2-(4-benzyl-1- plpera2|nyl)ethyl]

1H i ndazol e- 3- car boxam de Sanme procedure followed as described in Exanple
5. The fol | owosgesgm®unts were used: 1H-indazol e- 3-car boxyl i ®CRASIEH3SSICi d
(2.72 g, 16.7 mmol), 1,1'-carbonyldiimdazole (2.72 g, 16.7 mmol) and the
intermediate fromPreparation 3 (3.68 g, 16.7 mmol). The ethyl acetate
extracts were evaporated to 5.72 g solid. Mass spectrum nferr] = 364. 25
Exanpl e 16 Preparation of N [2-(4-benzyl-l-gaperazinyl)ethyl]-1-(2-
propy))-1H i ndazol e- 3- car boxam de di hydrochl ori de Sane-procedure foll owed

as described in Exanple 2. 30 The fgllow n nounts were used: Product
from Exanpl e 15 (5.72 g, 15.7 mmol), sog¥%q$h§g¥fde (0.630 g, 15.7 mol, as
a 60% m neral oiIB&bspeasiam)oﬁﬂﬂ&[2—Kddbgnzgtﬂﬁ&gibefidﬁny1nétﬁylmﬂﬂﬁLZJThe

ethyl acetate extracts mgﬁﬁ p L: Zé?g?5%5m ﬂ: omat ogr aphy
[silica gel, nethylene 3 &!Zh or | ir?gtehgno 9 7') elyl ellggg 2.85 g oil.

Crystallization as the dlhydrochlorlde salt from 2-propanol provided
colorl essscrystals. M 24&3mer précediass fyldowednas desoribed inVExaGpBa874.3

i 6,95 N 14 Ta%" feé%ﬁmé%é@ﬁ ek et | Hrpdlc® e bh bifide G0 00 25
Preparation of (358 @1- Bi pelrue} by (SPSiNp prqr{ele ptoBY0) 9. 57 mmol,” as a
1H i ndazol e- 3- qanbaaa&rdﬁ oil dispersion) and 2-iodopropane (1.07 mL,
10.7 mmol). The ethyl acetate extracts were evaporated to
10 4.30 g oil. Flash chromatography [silica gel, methylene
chloride/methancl (93/7)] vielded 2.52 g oil.
Crystallization as the oxalate salt from ethanol provided
2.51 g of colorless crystals. Mp 149°C. Mass spectrum,
mt = 404. Anal (C27H34NgOs5) theory C, 65.57; H, 6.93; N,
15 11.33; found C, 65.32; H, 6.86; N, 11.48.

Preparation 5
Preparation of 2-(2-aminocethyl})-1,2,3,4-
tetrahydroisoquinoline

20
1,2,3,4-Tetrahydroisoquinoline (3.76 mL, 30 mmol),
N- (2-bromoethyl)}phthalimide (7.6 g, 30 mmol} and sodium
carbonate (8.0 g, 75 mmol) were heated together in 150 mL
dimethylformamide at 100°C for 18 h. Evaporation of the
25 dimethylformamide, dilution with water and extraction with

ethyl acetate followed by water washing, brine washing and
drying, provided, after evaporation, 10.46 g oil.
Crystallization as the tosylate salt from ethanol provided
10.30 g colorless crystals. Mp 196-198°C. Mass spectrum,
30 mt = 306. Anal (C2gH26N205S) theory C, 65.26; H, 5.48; N,
5.85; found C, 65.37; H, 5.45; N, 5.95.
The intermediate above as the free base (3.06 g,
10 mmol) was stirred in 200 mL ethancl while 5.0 mL of
hydrazine hydrate was added. This mixture was heated at
35 reflux temperature for 4 h. After cooling, the mixture was
filtered and the filtrate was evaporated to a residue. This
residue was carefully diluted with a 1N sodium hydroxide



The product from Exanple 16, as the free base (2.35 g, 5.8 mol ), was

reacted with hydrogen gas in the 10 presence—o0f—-5% Pd/ C (406-18h-66-
PSI) in an ethanol solution. After filtering the catal yst, the ethanol was
evaporated to 1.49 g oil. Flash chromatography [silica gel, nethylene

chl ori de/ mgpidwg@sammoni um hydr oxi de (100/15/0.5)] yi el ded®CyOB%6/035510i | .
Mass spectrum nierr] = 315. 15 Preparation of

N-[ 2- (4- benzoyl - 1- pi perazinyl )et hyl]-1-
(2-propyl)-1Hindazol e- 3- car boxam de oxal ate 20 The product
from Exanple 17 (0.315 g, 1 mmol) and t+2®t hylam ne (C. 146 nL, 1.05 mmol)
were s irred in 10.0 nL tetrahydrofuran and cooled briefly in an ice bath.

fo the m X! W& ifiHed QSQIQJ;Q&’%S&&SQEQY&%Q{ cRchf1 ldnetl, dyiwg)) and

the resulting mX room 2 qgerature filtered
and evapor atMtQYaQ‘PIGFP-md;?sQ‘éﬁ i1z §€i 8n°€15°’t1he &ﬁFa?% SHY™f r om et hyl
acetate/ nmetganolizag.ovi ded 0.284 g colorless crystals. M 105[err]C. Mass

spectrum nferr] = 419. Exact mass theory, 419.2321; found, 419.2315. 30
WD 96/ 33713 PCT/ US96/ 03551 - 21-

Prepar@tion 4 Preparation of 1-(2- anEkSRIE+2% 4- benzyl pi peri di ne
4- Benzyl pi peri di ne (5p3@patatith WION)[2M¢1 .2, H 4-tetbahydwrd+BH ) pht hal i mi de

1 250"t df et hy | SPRaHHeL e {1 ekl TR tBmdeR B | G0Ct het
di ret hyl formam de, dilution with water and extraction with
Same procedure followed as described in Example S.
10 The following amounts were used: 1H-indazole-3-carboxylic
acid (1.49 g, 9.2 mmol), 1,1°*-carbonyldiimidazole (1.49 g,
9.2 mmol) and the intermediate from Preparation 5 (1.62 g,
9.2 mmol). The ethyl acetate extracts were evaporated to a
solid. Addition of cyclohexane and filtration provided
15 2.73 g of solid. Mass spectrum, m* = 321.

Exanple 22
Preparation of N-[2-{1,2,3,4-tetrahydro-2-
isoquinolinyl)ethyll-1-(2-propyl})-1H-indazole-3-
20 carboxamide oxalate

Same procedure followed as described in Example 2.
The following amounts were used: Product from Example 21
(2.70 g, 8.5 mmol), sodium hydride (0.340 g, 8.5 mmol, as a
25 60% mineral oil dispersion) and 2-iodopropane (0.94 mL, 9.4
rmol) . The ethyl acetate extracts were evaporated to 3.28 g
oil. Flash chromatography [silica gel, methylene
chloride/methanol (97/3)] yielded 2.62 g oil.
Crystallization as the oxalate salt from ethanol provided
30 2.47 g of colorless crystals. Mp 191°C. Mass spectrum,
= 362. Anal (C24H28N40s5) theory C, 63.70; H, 6.24; N,
12.38; found C, 63.96; H, 6.47; N, 12.26.



ethyl acetate followed by water washing, brine washing and 10 dryi ng,
provi ded, after evaporation, 11.61 g oil. Crystallization as the-tosylate
salt from ethanol provided 10.39 g colorless crystals. M 194-196[err]C.
Mass spectrum nferr] = 348. Anal (Clerr]Herr]Nerr]Jerr]S) theory C,
66. 90; H, Owipeeadlna5. 38; found C, 66.68; H, 6.40; N, 5.16. PCIUSI6/H03551

The i nternedi ate above as the free base (5.05 g, 14 mmol) was stirred in
225 nmL ethanol while 5.0 nL of hydrazi ne hydrate was added. This m xture
was heated at reflux tenperature for 4 h. After cooling, the mxture was
filtered and the filtrate was evaporated {2#-a resi due. This 20 resi due
was carefully diluted with a 1N sodi um hydroxi de sol ution, followed by

extractions with diethyl ether, dryi nW&oration to give 3.13 g of
oil. Mass spectrum njferr] = 218. 2

Exanpl e 19 Prepar aPrepaxgtion 2f( ¥- benbdtaminoi-gepinenidinliethyl]) -1-

1Hi ndazol e- 3- car boxa G&-cpy/18 -BHOERGRE A d-3l-lcawBExahi e dildxagdten Exanpl e
5. 30 The foll owi ng reactants and anounts were used: 1Hindazol e-

3-carboxylic acid (1.62 g, 10 mml), 1,1 -carbonyldiim dazole (1.62 g, 10
mol ) arkd the internmedi he pradudy dpemabkample (8. 88 ghelfreendase The et hyl
acetate extraqes79eye £¥APUH19] Lls dreditel wAH ﬁj{&f‘on?gn qRexpge and 35
filtration provided 3.53 §kcﬂ SO|Ig° SS S ecSrunl err| = 363. . WO
96/ 33713 presence o Pd/C (25°C/18h/60. PSI) in sodytion.
Exanpl e 20 Pr affiaeat EbItefing [the( éabalyst . khe eehadohwa=tdwaporated- to
5.0 g cil. Crystallization as the dioxalate salt from
10 methanol/water provided colorless crystals. Mp 232°C. Mass
spectrum, m* = 329. Anal (C22H31Ns0g) theory C, 51.86; H,

6.13; N, 13.75; found C, 51.61; H, 6.04; N, 13.48.

Example 24
15 Preparation of N-{2-(4-methylsulfonylamino-1-
piperidinyl)ethyl]}-1-(2-propyl)-1H-indezole-3-
carboxamide oxalate

The product from Example 23, as the free base
20 (0.330 g, 1 mmol) and triethylamine (0.15 mL, 1.05 mmol) were
stirred in 10.0 mL tetrahydrofuran and cooled briefly in an
ice bath. To the mixture was added dropwise methanesulfonyl
chloride (0.08 mL, 1 mmol) and the resulting mixture.was
stirred 18 h at room temperature. The mixture was filtered
25 and the filtrate was evaporated to 0.401 g oil. Flash
chromatography [silica gel, methylene chloride/methanol
(90/10)]) yielded 0.147 g o0il. Crystallization as the oxalate
salt from ethyl acetate/methanol provided 0.149 g colorless
crystals.. Mp 204°C. Mass spectrum, m* = 407. Exact mass
30 theory, 408.2069; found, 408.2066.
Example 25
Preparation of N-[2-(4-benzoylamino-l-piperidinyl)ethyl]-
1-(2-propyl)-1H-indazole-3-carboxamide oxalate
35
The product from Example 23, as the free base
(0.330 g, 1 mmol) and triethylamine (0.15 mL, 1.05 mmol) were



propyl)-1Hi ndazol e- 3- car boxam de oxal ate 5 Sane procedure
foll owed as descrihed in Exanple 2. -Fhe—feltew-rg—anounts were uset——
Product from Exanple 19 (3.50 g, 9.7 mmol), sodium hydride (0.390 g, 9.7
mmol, as a 60% m neral oil dispersion) and 2-i odopropane (1.07 ni, 10.7
mol ). The WOBEB37aT et ate extracts were evaporated to 10  PCHUSRSN3SSE; |

Fl ash chromat ography [silica gel, nethylene chloridelfnmethanol (93/7)]
yielded 2.52 g oil. Crystallization as the oxalate salt from ethanol
provided 2.51 g of colorless crystals. M 149C. Mass spectrum njerr] =
404. Anal (Cerr]Herr]Nerr]derr]) theo@p-C, 65.57; H 6.93; N, 15
11.33; found C, 65.32; H 6.86; N, 11.48. Preparation 5 Preparation of

2-(2-am noet hyt)rled, £n 4o toemahx {-Wmﬂ BAd26ooled briefly in an
1,2, 3, 4- Tetrah\édrm soqw nol

3.
N (2-br omet n3FSRERAT| MeIETE m3XEUCe Jidg FAGE, gkopyi o, benzgY L, FRIPELdR o
75 mmol ) were (Deu&ch\!bogbmiu@rl)l andScheriresuldiing maxvure casastiggpdris Glf or

18 h. Evapor agiogg e%%.ture Qh&efﬂ/ééﬁmdﬁhedfilﬁﬂa&% Wakh water and
extraction wt et acet e fol [ vashin brine washi ng and
Gryi ng. Sor ovi SEBBORATe ke, SR BoML 10 SR AF AL O g (REnERBTREE Fhe
tosylate salt sauanfmdnaeuﬂylpacetdedlmmg wbmdeésOd@Ssgabslct/bess
196- 198[err] C f pe 5&@0030 (%-%{J%MSO

5. 48

H th 5. 88 d C
et e R Shotrs ! b i 3538 tﬁe‘J\l‘Prsee %93@3“ £06 g

10 ol ) was siivBedj 6. 230 M. eshsmol while 5.0 mL of hydrazine hydrate
was added. This m xture was heated at 35 reflux tenperature for 4 h.

After cooling, the mxture was filtered ana thg filtrate was evaporated to
a residue. This residue was careful ly ith a 1N sodi um hydroxi de

Preparation of N-([2-(4-benzylcarbonylamino-l-piperidinyl}-
ethyl])-1- (2-propyl)-1H-indazole-3-carboxamide oxalate

15 The product from Example 23, as the free base
(0.310 g, 0.94-mmol) and triethylamine (0.13 mL, 0.94 mmol)
were stirred in 10.0 mL tetrahydrofuran and cooled briefly in
an ice bath. To the mixture was added dropwise phenylacetyl
chloride (0.12 mL, 0.94 mmol} and the resulting mixture was

20 stirred 18 h at room temperature and filtered, and the
filtrate was evaporated to an oil. Crystallization as the
oxalate salt from ethyl acetate/methanol provided 0.176 g
colorless crystals. Mp 168°C. Mass spectrum, m* = 447,
Anal (C28H3sNsOg) theory C, 62.56; H, 6.56; N, 13.03; found

25 C, 62.61; H, 6.65; N, 12.83.

Exanple 27
Preparation of N-[2-(4-(l-adamantylcarbonylamino)-1-
piperidinyl)ethyl]-1-(2-propyl)-1H-indazole-3-
30 _ carboxamide oxalate

The product from Example 23, as the free base
(0.330 g, 1 mmol) and triethylamine (0.15 mL, 1.05 mmol) were
stirred in 10.0 mL tetrahydrofuran and cooled briefly in an
35 ice bath. To the mixture was added, in portions, 1-
adamantanecarbonyl chloride (0.199 g, 1 mmol).and the
resulting mixture was stirred 18 h at room temperature and
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solution, followed by extraction with diethyl _ether,—drying and_evaporation
to give 1.62 g of oil. Mass spectrum njerr] = 176. 5
Exanpl e 21 Preparation of N[2-(1, 2,3, 4-tetrahydro-2-

described in Exanple 5. 10 The foll ow ng anbunts were used:
3-carboxylic acid (1.49 g, 9.2 nmmol), 1,1 -carbonyldiimdazol e

1H i ndazol e-
((1.49 g, 9.2 mol) and the internediate fromPreparation 5 (1.62 g,
mol ). The et hyl

cycl ohexane

car boxamnm de

1H-i ndazol e- 3- car boxam de Sanme pr ocedmCTNISK6NISZEd as

9.2
acetate extracts were ev@®erated to a solid. Addition of

and filtration provided 15 2.73 g of solid. Mass spectrun]

a1 o MR o 8, ) A <o .56 5 o

okayatal Bgat isnoasdt

sodi um hydri dg S 60g sper si on)
and 2- |odopropgne %gp Mﬁg 58%@%:u§‘ he e?%yl ace aﬁ%ﬁefgrécgg wer e
evapor aded t otBeo®y Coifd. Ofti; a8l Zh45n§!-og¥r2a;ﬂ4y [ Eoum@ £ g3 - 89at Hyl 2nB3;
chloride/ net hgnoy2(Py/3)] yielded 2.62 g oil. Crystallization as the
oxal ate salt from et hanol provi ded 30 2.47 g of colorless crystals.

191[err]C

10

15

20

25

30

35

Mass spectrum njferr] = 362. Anal EC[err]H[err]N[err]C{err])_
theory C, 63.70; H, 6.24; N, 12.38; f

.96; H, 6.47; N, 12.26.
Preparation of N-[2-(4-acetylamino-l-piperidinyl)ethyll-
1-{2-propyl)-1H-indazole-3-carboxamide oxalate

The product from Example 23, as the free base
{(0.330 g, 1 mmol) and triethylamine (0.15 mL, 1.05 mmol) were
stirred in 10.0 mL tetrahydrofuran and cooled briefly in an
ice bath. To the mixture was added dropwise acetyl chloride
(0.071 mL, 1 mmol) and the resulting mixture was stirred 18 h
at room temperature and filtered, and the filtrate was
evaporated to 0.360 g oil., Crystallization as the oxalate
salt from ethyl acetate/methanol provided 0.243 g colorless
crystals. Mp 176°C. Mass spectrum, m* = 371. Anal
(C22H31N50g) theory C, 57.25; H, 6.77; N, 15.17; found C,
56.95; H, 6.74; N, 14.99.

Example 29
Preparation of N-[2-(4-propionylaminc-l-piperidinyl)ethyl])-
1-(2-propyl)-1H-indazole-3-carboxamide oxalate

The product from Example 23, as the free base
(0.310 g, 0.94 mmol) and triethylamine (0.13 mL, 0.94 mmol)
were stirred in 10.0 mlL tetrahydrofuran and ¢ooled briefly in
an ice bath. To the mixture was added dropwise propionyl
chloride (0.08 mL, 0.94 mmol) and the resulting mixture was
stirred 18 h at room temperature and filtered, and the
filtrate was evaporated to an oil. Crystallization as the
oxalate salt from ethyl acetates/methancl provided 0.168 ¢
colorless crystals. Mp 169°C. Mass spectrum, m* = 385.

e ?ﬁl&ﬁ%@aéé fremreadd i n Exarrpl e 2. The
fol I owi ng amua&aaw/:ﬁema preduaéato mf@a&merﬂésé Zerifstthlsd. 5 mol ),

Mo
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Exanple 23 Preparation aof N[ 2- (d-amihet—piper-dinyl)ethyl]-1-
(2-propyl)-1Hindazol e- 3- car boxam de di oxal ate 5 ~ The product
from Exanple 8, as the free base (8.71 g, 18.8 mmmol ), was reacted with

hydr ogen g0 96/33718e presence of 5% Pd/ C (25[ err] C/ 18h/ 60 PSEIUSPN3SH et hanol
solution. After filtering the catalyst, the ethanol was evaporated to 5.0 g
oil. Crystallization as the dioxal ate salt from 10 nethanol/mater

provi ded colorless crystals. M 232[err]C. Mass spectrum nierr] = 329.
Anal (Clerr]Herr]Nerr]gerr]) theory € 751. 86; H, 6.13; N, 13.75; found
C, 51.61; H 6.04,; N 13.48. Exanple 24 15 Preparation of N
[2- (4-net hyhﬁaif 1 theo ¢, 58.09; H, 6.99; N, 14.73; found
plperldlnyl)eth -pro “1H i ndazol e 3- ' carboxani de oxal ate The

pr oduct fronFEx ' 1+44%ase 20 (0.330 g, 1 mml) and
triethylamne (O. 15 m., 1 05 nnnl) were stirred in 10.0 nlL tetrahydrofuran
and cooled briefly in an ice bath T I ¥ ur e was added dropw se

met hanesul fonyl chloride (0.0 and the resultin n1xt [e was
stirred 18 h aFrFBﬁﬁ??ﬁﬂbéﬁ%Phﬂg (ﬁTEP lamin@sd- P%??E&é&ﬂy hylind the
filtrate was evaporabad-p@oﬁyﬂ{mln}umdazolékaséar&uxamﬂd&gbaahatéS|Iica gel ,
met hyl ene chl ori de/ met hanol (90/10)] yielded 0.147 g oil. C}ystallization
as the oxalate salt fromethyl acetate/nethanol provided 0.149 g colorless
crystal's. M 204[ err |The nyoducspEeen Fxanpler 2B, —aacthe frescbaggsss 30
theory, 408.206930 4.0unehmoddSardtfridthelaheénd5 (0P Epaiiat 1Q050hmol) were

N-[ 2- (14)‘ benzgl\ﬁ;aln(i_ci]%fnl_ﬁi.Be&déwégh‘i}&lflxi‘an and cooled briefly in an
ice bath. To the mixture was added dropwise butyryl chloride
(0.1 mL, 1 mmol) and the resulting mixture was stirred 18 h
at room temperature and filtered, and the filtrate was
evaporated to 0.389 g oil. Crystallization as the oxalate

15 salt from ethyl acetate/methanol provided 0.149 g colorless

crystals. Mp 122°C. Mass spectrum, mt* = 399. Anal
(C24H35N50¢) theory C, 58.88; H, 7.21; N, 14.32; found C,
58.60; H, 7.15; N, 14.30.

20 Example 31
Preparation of N-[2-(4-valerylamino-l-piperidinyl)ethyl]-
1-{2-propyl)-1H-indazole-3-carboxamide

The product from Example 23, as the free base

25 (0.330 g, 1 mmol) and triethylamine (0.15 mL., 1.05 mmol} were
stirred in 10.0 mL tetrahydrofuran and cooled briefly in an
ice bath. To the mixture was added dropwise valeryl chloride
(0.12 mIL,, 1 mmol) and the resulting mixture was stirred 18 h
at room temperature and filtered, and the filtrate was

30 evaporated to 0.385 g 0il. Crystallization from diethyl
ether provided 0.176 g colorless crystals. Mp 107-109°C.
Mass spectrum, m* = 413. Anal (C23H35N502) theory C, 66.80;
H, 8.53: N, 16.93; found C, 66.59; H, 8.66; N, i7.04.



1- (2-propyl)-1Hi ndazol e- 3-car boxam de oxal ate 35 The product from Exanpl e
23, as the free base (0.330 g1 mol) and triethylamne (0.15 .o, .1.05
nmol ) were WO 96/ 33713

PCT/ US96/ 03551 -25- stirred in 10.0 nL tetrahydrofuran and cool ed briefly
in an ice bavbeedrid he m xture was added dropw se benzoyl chErUss®3ssd. 116
m., 1 nmmmol) and the resulting m xture was stirred 18 h at roomtenperature
and filtered and the filtrate was 5 evaporated to 0.498 g oil.
Crystallization as the oxalate salt fromefhyl acetate/ nmethanol provided
0.265 g colorless crystals. M 130[err] C."#8Ss spectrum nferr] = 433. Anal
(JerrJHerr]Nerr]derr]) theory C, 61.94; H 6.35; N, 13.38; found C,
61.73; H 6.35; N, 13.33. 10 Preparati Eramhle 32

N-[ 2- (4- benzyl I- | eI 1 -
ethyl]-1-(2- pro e?:%@%h? oﬁﬂgqgagggﬁg%x@élmlqo . pigerldlnyl)ethyll Th
product from Exanpl e 23(2681‘@9191)ﬁ1é€1§§§é°3{-9’%1@r@°x@medenm§a%d
triethylamne (0.13 nL, 0.94 nnDI) were stirred in 10 0 nL tetrahydrofuran
and coolgd briefly in a |ce bat h ot dd ropwi se
phenyl acetyl chloride ( 8 d%"ﬁ%%ﬁ?mRﬁ ?%é q} %%8 n$§§ﬁre was 20
stirred 18 h at0 r%ehpmlhr@@rt@*hh?bme armnmm i Lt @5trmalls were
evaporated to @y deld i&" !Gt@ﬂxﬂazﬁdr‘&hya?ofbﬁa&)ﬁ{difc%oi%ht b{»iem tlfwlan

acet at e/ net hanol R’ai: [ de% col orl ess c¥ 1C Mass
spectrum nf errge ﬂa? = EPF]N?‘S? ]‘iﬁ"@"ﬁ]sf f'ﬁ'é V 62.56; H,
6.56; N, 13.03hXoide 28.10 mIE:, Bm:l,) andotlis; regul:in&mlmmasn
10 stirred 18 h at room temperature and filtered, and the
filtrate was evaporated to 0.417 g oil. Crystallization as
the oxalate salt from 2-propancl provided 0.194 g colorless
crystals. Mp 193°C. Mass spectrum, m* = 399, Anal
(C24H35N506) theory C, 58.88; H, 7.21; N, 14.30; found C,
15 58.60; H, 6.95; N, 14.11.

e

Example 33
Preparation of N-[2-({4-trimethylacetylamino-l-piperidinyl)-
ethyl]-1-(2-propyl)-1H-indazole-3-carboxamide oxalate
20
The product from Example 23, as the free base
{0.330 g, 1 mmol) and triethylamine (0.15 mL, 1.05 mmol) were
stirred in 10.0 mL tetrahydrofuran and cooled briefly in an
ice bath. To the mixture was added dropwise trimethylacetyl
25 chloride (0.12 mL, 1 mmol) and the resulting mixture was
stirred 18 h at room temperature and filtered, and the
filtrate was evaporated to 0.384 g oil. Crystallization as
the oxalate salt from 2-propanol provided 0.297 g colorless
crystals. Mp 194°C. Mass spectrum, m* = 413. Anal
30 ({C25H37N506) theory C, 59.63; H, 7.41; N, 13.91; found C,
59.47; H, 7.62; N, 13.63.



Preparation of N-[2-(4-1-adamantyl carbonyl am no)-1-
piperidinyl)ethyl]-1-(2-propyl)=ltindazole.~3--30 ——
car boxam de oxal ate The product from Exanple 23, as the free base (0.330 g,
1 mol) and triethylam ne (0.15 nL, 1.05 mmol) were stirred in 10.0 nL

t etrahydr ofwoadssssl cool ed briefly in an 35 i ce bath. POTUSS6E35H xt ur e
was added, in portions, 1- adanmantanecarbonyl chloride (0.199 g, 1 mmol)
and the resulting mxture was stirred 18 h at roomtenperature and WO
96/ 33713 PCT/ US96/ 03551 - 26-
filtered, and the filtrate was evaporatéagfo 0.565 g oil. Crystallization

as the oxalate salt fromethyl acetate/nethanol provided 0.267 g colorless
crystals. M 228[err]C. Mass spectruBxampder34= 491. Anal

(derr]Herr]Ner rrlJ) 5 _the : - 12.04; found
C, 63.89 H 7. 53%%’%%’21"2 5 & g?a? ﬁz?’r\eg‘o? i%f“%,l“’cgkbgnﬁ%’“%’ ; ,
[2_(4-acety|anpﬁpegigigm;nqﬁhm}ﬂygrﬁ%rprogm})-1H—1ndazole-3-carboxamzde

1- (2-propyl)-1Hindazol e- 3- car boxam deoxadaitat e The product from Exanple 23,
as thefree base (0.330 g, 1 mol) and triethylamne (0.15 nL, 1.05 mmol)
were stirred in 10.0 nL tetrahydrofuran and cooled briefly in an 15 i ce
bath. To the nixture Tee RrefagtdEoemi Bample ¢8.cAs fheidree dasenl, 1 nmmol)

?_nfl thedresugbi.ﬂgo;ﬁ.f(tprn&owswﬁéiét’fﬁd:elﬁé.h stmgg%fﬁaemaeb_ | ghvaR mlﬂ _
Iltered, and the_ flltrat.e S_gv e . I I zat 1 on
as the oxal af80s8f (1% r%lé:[e\n,\g?tgcggg{e et Iﬁgnaﬁle P |u%§dwﬁ.92%§é€&col orl ess
20 cryst direpwisé Herevdr iporyanatss ($pddt mliml mod)r pnd Bhe.  Anal

(g ernlgHl er r LDEG £1£d ShidtharkN@2s VetGrred 325 hl a6 room Memperdturé gl C,
56.95; H 6.74; N, 14, 99. . . .
evaporated to an oil. Crystallization as the oxalate salt
from ethanol provided 0.319 g coclorless crystals. Mp 168°C.

Mass spectrum, m* = 463. Exact mass theory, 463.2821; found,

463.2838.
15
Example 35
Preparation of N-[2-(4-phenylaminoharbony1amino)—1—
piperidinyl)ethyl)-1-(2-propyl)-1H-indazole-3-carboxamide
oxalate
20

The product from Example 23, as the free base

(0.330 g, 1 mmol) was stirred in 8 mL tetrahydrofuran and
cooled in an ice bath to 10°C. To the mixture was added
dropwise phenyl isocyanate (0.11 mL, 1 mmol) and the

25 resulting mixture was stirred 1.5 h at room temperature and
evaporated to an oil. Crystallization as the oxalate salt
from ethanol provided 0.299 g colorless crystals. Mp 198°C.
Mass spectrum, mt = 449. Aanal (C27H34NgO¢)} theory C, 60.21;
H, 6.36; N, 15.60; found C, 60.42; H, 6.60;.N, 15.47.

30
Example 36
Preparation of N-[2-(4-(4-fluorophenylaminocarbonylamino}-1-
piperidinyl)ethyl}-1-(2-propyl)-1H-indazole-3-
carboxamide oxalate
35

The product from Example 23, as the free base
(0.330 g, 1 mmol) was stirred in 8 mL tetrahydrofuran and



Exampl e 29 25 Preparation of

N-[ 2- (4- propi onyl am no- 1-pi peridi nyl)ethyl]-
1- (2- propyl ) - 1H i ndazol e- 3- car boxani de oxal ate The product from Exanpl e 23,
as the free base (0.310 g, 0.94 nmmol) and triethylamne (0.13 nL, 0.94
mol) 30 wowgsestirred in 10.0 nL tetrahydrofuran and caecirassdnsssif|y in
an ice bath. To the m xture was added dropw se propionyl chloride (0.08 mi,
0.94 mmol) and the resulting m xture was stirred 18 h at roomtenperature
and filtered, and the filtrate was evaporated to an oil. Crystallization as
the 35 oxal ate salt fromethyl acetar#Pmethanol provided 0.168 g
colorless crystals. M 169[err]C. Mass spectrum nferr] = 385. WO

26/ |337é3 ] coolecj‘i\I in 3n ice ﬁath to 105"§ OgToche m:.:RQE/eU?%Q/ 93553 37‘0
na err er er or u

57.79: H, é‘" WL ‘ré@“éf Eﬁf'éyﬁo"%"cymtepﬁ%g]afa{ﬁ ‘ont e ol}’ ah§"fite
N[ 2- (4- butyryeamimnunnpmpuredWaql9¢nnng-1 5 h at Toom temperature and
1-(2-propyl)- iﬂtémm&‘de'tﬁ@r Poxerace d&?éaleﬁhﬁo;ﬁ?ed)réww oiiom Exanpl e 23,

were 105 - seprstaitizardon’ of Phd GHlALS BRLE SARR IR bri et 1y in an | ce

bath. To the nﬂmgmmdenrdvmd <o 4Gt gr gdlatilens deystalsnli, 1 mmol)

and the resuljig npsavext ugg ¥egpéddincd &8 b 266! oQmdie fhYEReS
filtered, andmtahe f||tr §7MIaS evapor at ed t?g’me g 5@?5 %:rg f Flllzatlon
|-

as the oxal at Ehe&FY €. S8-27¢  Bm 24987 Nacdfa P IC 'p|5(§\7l4 édfp. 4483 iy
col orl ess crymt a14;.94\/p 122[ err] C. Mass spectrum njerr] 399. Anal

(C[err]lbl[err]N[err]qerr]) theory C 23a88ieMH77- 21, N 14, 32; found C,
.60; H 7.15; N, 14.30.
Preparation of N-{[2-(4-(3-hydroxy-1-adamantylcarbonylamino)-

i-piperidinyl)ethyl]}-1-(2-propyl)-1H-indazole-3-~
" carboxamide oxalate

15 A mixture of 1.07 g (5.45 mmol) of 3-hydroxy-l1-
adamantylcarboxylic acid and 0.88 g (5.45 mmol) of 1,1'-
carbonyldiimidazole in 10 mL of dimethylformamide was stirred
for 2 hours at ambient temperature. To this solution was
dropwise added 1.80 g (5.45 mmol) of the product of Example

20 23 in 7 mL of dimethylformamide. The reaction was stirred
for 18 hours ard then concentrated in vacuo, diluted with
dichloromethane and solids removed by filtration. The crude
product was purified by chromatography (silica, 9:1
dichloromethane-methanol} to provide 1.30 g (47%) of the

25 desired product as a foam. Further treatment of the product
with 0.23 g (2.62 mmol) of oxalic acid in 20 mL of ethanol
provided, upon concentration of the solution, 1.51 g of the
oxalate salt (LSN343G31). 1H NMR (500 MHz, DMSO-dg) 4 8.51
{(t, 1H), 8.19 (4, 1H), .7.9 (br s, 3H), 7.78 (4, 1H), 7.44 (¢,

30 1H), 7.40 (4, 1H), 7.27 (t, 1H), 5.06 (m, 1K), 3.84 (m, 1H),
3.72 (m, 2H), 3.52 (m, 2H), 3.24 (br t, 2H), 3.07 (br t, 2H),
2.11 (br s, 2H), 1.82 (m, 4H), 1.64 (m, 6H), 1.55 (m, 10H),
1.48 (br s, 2H).



20 Exanpl e 31 Preparation of

-(4-val eryl amd-nged=plperi di
1- (2-propyl)-1Hindazol e- 3- car boxam de The product from Exanple 23, as the
free base 25 (0.330 g, 1 mmol) and triethylamne (0.15 nL, 1.05 nmol)
were stirrcWO9A3I® 0 i tetrahydrofuran and cool ed brief | yPFHUSMOSE pat h
To the m xture was added dropwi se valeryl chloride (0.12 n., 1 mml) and
the resulting m xture was stirred 18 h at roomtenperature and filtered,
and the filtrate was 30 evaporated t0,0.385 g oil. Crystallization
fromdiethyl ether provided 0.176 g color? 'Ss crystals. M 107-109[err]C.
Mass spectrum nferr] = 413. Anal (Cerr]J]Herr]Nerr]Jerr]) theory C,
66.80; H 8.53; N, 16.93; found C, GGEESmpIe 38 66; N, 17.04. WD 96/ 33713

PCT/ US96/ 03551,.-.28- ok O Qfa ca- -1-adaman : -
N-[2- (4-i sobutjpfre?%g%gﬁgﬁié%i%’gﬁ AT -L-a tylcarbonylamino)
1- (2- propyl ) - 1H i nd&zBtReBidIpEd Lk -53'(&?-3&@@1)-1H-:|.ndazole-3-1-he product
from Exanpl e 23, as the free basecdrbokdmide dxabate and triethylam ne (0.15
m., 1. mol) were stirred in 10.0 nmL tetrahydrofuran and cool ed briefly
in an ice bath. To the m xture was added dropw se isobutyryl chloride (0.10
m., 1 mol) and the reduPirEErei ok fH-50\8s (2055 mmak) ofed-bygdroxr-}vom

termerialt ur e aighniainitly2EaeboRALL d rae:lifai ?hdaO%W mafzombe;i 6£d) 18,.111-1471 g oil.
ol o | ess or yeEeay iR 88 it R o RERE Pl oPRRMIGE G RhirTed
(d err] H err]fqre2r hoprsr3y amhient Cemperawure 7Topthig saluien mggnd C, 15
Elfl SO;?‘[& r |6 %°3N§S$fa?§ed %ﬂtﬁrg?t(gﬂ)gﬁ]mﬁ) of the product of-Example
eyl |- 1- (2- Aoyt 7. P PR AT ERaRBEBale 1 as gpaphion vas stirred
for 18 hours and then concentrated in vacuo, diluted with
dichloromethane and solids removed by filtration. The crude
product was purified by chromatography (silica, 9:1
15 dichloromethane-methanol) tc provide 0.71 g (55%) of the
desired product as a foam. Further treatment of 500 mg of
the product with 88 mg of oxalic acid in 15 mL of ethanol
provided, upon concentration of the solution, 580 mg of the
oxalate salt (LSN343032). 1H NMR (300 MHz, DMSO-dg) 4 8.47
20 (t. 1H), 8.11 (4, 1W), 7.75 (4, 1H), 7.40 (¢, 1H), 7.28 (4,
1H), 7.21 (¢, 1H), 6.3 (br s, 3H), 5.04 (m, 1H), 3.74 (m,
1H), 3.59 (m, 3H), 3.40 (m, 2H), 3.13 (m, 2H), 2.95 (m, 2H),
1.95 (4, 2H), 1.69 (m, 13H), 1.47 (4, 6H), 1.25 (4, 2H).

25 Ireatment
Representative compounds of the present invention

have been biologically tested to demonstrate their
interaction with the 5-HT4 receptor. The test was carried
out in esophagus smooth muscle, freshly removed from male

30 Wistar rats weighing 250-300 g each. The rats were killed by
cervical dislocation, and the esophagus was removed and
dissected free of connective tissue. The esophagi were used
as longitudinal preparations -- obtaining two preparations
from each animal. The tissues were tied with thread at each

35 end with the lower end being tied to a stationary glass rod
and the upper end to a force transducer.



20 The product from Exanple 23, as the free base (0.330 g, 1 nmmol) and
triethylamne (0.15 nL, 1.05 nmol) were stirred in-10_0 nlL tetrahydrefuran
and cool ed briefTy in an ice bath. To the mi xture was added dropw se
trimethylacetyl 25 chloride (0.12 nmiL, 1 mmmol) and the resulting m xture
was stirredwbdesAas roomtenperature and filtered, and thePCEUSPHAIShas
evaporated to 0.384 g oil. Crystallization as the oxalate salt from

2- propanol provided 0.297 g colorless crystals. M 194[err]C. Mass
spectrum nferr] = 413. Anal 30 (Jerr]l]Herr]Nerr]06) theory C, 59.63;
H, 7.41; N, 13.91; found C 59.47; H 77#%7 N, 13.63. WO 96/ 33713

PCT/ US96/ 03551 -29- Exanple 34 Preparation of

N-[ 2- (4- benzyl am nocar haxeuasl kere Imounted in organ baths containing 10

pi peridinyl)ethyl]-1-(2~ L) - ' | g2 3¢ s

pr oduct from‘g)‘(_ .Im@dé'%}grggﬁi’{ﬁ%sﬂ%g%%g@g gs%%%r%aﬁ%%gl ?ﬁgéﬁt?m-rrgg I n
8 nlL tetrahydfeiliimelard Naelclls 2iaKSlc4-Bat Frtlz" 187 %?ﬁ% i%¢t ur e
was added dr qeyéce 1ReNzdextposy ABGI0S @Al RaHCO3 124udnl ) Tisduehbatl)

resul tipg mix Ulh 'Wassoﬁvteigrgr ﬁ%ﬁ&téz ta 399 LGP Htlated @0ch SYSPPAIRI tO

an oil. C}ystﬁﬁ } oxalate salt from ethanal provided0.319 g
col orl ess cry@@al s Timsuesswere| Elagpd undexcoptipumirasting fgncehd: nass

theory, 463. 2824 wdrd'ad106Ed- €63€quitivEeRePESr 3P hr before exposure to

drugs. Isometric contractions were recorded as changes in
grams of force on the Modular Instruments Inc. {Malvern, Pa)

10 model M4000 data acquisition system with Sensotec (Columbus,
ohio) model MBL 5514-02 transducers.

For studies with partial agonists or antagonists,
tissues were preincubated with vehicle or antagonist for 45
min. All drugs were prepared daily in deionized water and

15 kept on ice during the course of the experiment. The tissues
were contracted by incubation with 10-7-10-5M
carbamylcholine, and were relaxed by the addition of
serotonin at 10-8-10-10M, which treatment relaxed the tissue
and reduced the contraction caused by carbamylcholine.

20 Addition of a compound of the present invention antagonized
the serotonin response and reduced the observed relaxations
of the tissue. Repeated tests of each compound at various
concentrations were carried out, and the concentration that
caused a two-fold shift of the relaxation curve was

25 calculated. That concentration is reported here as the
negative logarithm. In each case, the SEM of the data has
been calculated and is shown below, as is the number of
experiments carried out with each compound.

30 Compound of
Example No. -Log - Kp
1 7.5+.01(4)
2 8.0+.3(9)
35 4 8.1+.4(3)
6 8.2%.1(5)
8 8.8+.2(15)



Preparation of N-[2-(4-phenylan nocarbonylani no)-1-

pi peridinyl)ethyl]-1-(2-propyl)-1Hindazole-3-—carboxam-de—oxatate—20—The
product from Exanple 23, as the free base (0.330 g, 1 mmol) was stirred in
8 nL tetrahydrofuran and cooled in an ice bath to 10[err]C. To the m xture
was added dvogsms3se phenyl isocyanate (0.11 nl, 1 mmol) andPQI/RS6EISS1
resulting mxture was stirred 1.5 h at roomtenperature and evaporated to
an oil. Crystallization as the oxalate salt from ethanol provided 0.299 g
colorless crystals. M 198[err]C. Mass ggﬁctrun1 nMerr] = 449. Anal
(Clerr]H err]Nerr]derr]) theory C, 60.2%  H 6.36; N, 15.60; found C
60.42; H 6.60;.N, 15.47. 30 Exanple 36 Preparation of

N-[2- (4- (4-fl uorophenyl ani pecar bonyl ami no)-1- 7.7+.1(3)
piperidinyI)ethyl]-1-(2-prffyl)-1k+indazole-3- s @@y de oxal ate 35 The
product from Exanple 23, as the free base (deﬂ)é% 1 _nmol) was stirred in
8 mL tetrahydrofuran and 14WwD 96/33713 7.6£:2(7)

PCT/ US96/ 03551 -30- cool edign an ice bath to 108 0£l@ (6he m xture was added
dr opwi 4-f | uor ophenyl isg yanate (0.11 ni, l.fTF#)(a@d the resulting

m xture was stirred 1.5 h al room tenperature ant '#Itered, and the
filtrate was evaporated to2@n oil. 5 Cryst al 13%2&Pdn as the oxal ate
salt fromethyl acetate/neppanol provided 0. 1478 pial{anl ess crystals. M

158C. Mass spectrum n[err£3= 466. Anal (C[err]@Lg&i}fp[err]CIerr])

24 7.9£.6(4)
10 25 8.6£.2(8)
26 8.4%+.2(8)
27 9.9+.4(6)
28 8.3%.3(4)
29 8.5%.2(3)
15 30 7.8£.3(4)
31 7.7%.4(4)
32 8.61.2(5)
33 8.5%.3(3)
34 8.3%.4(3)
20 35 8.0t.2(3)
36 7.6%£.05(3)
37 8.9
38 8.7
25 The above data demonstrate that the compounds of

the present invention have extremely high affinity for the
5-HT4 receptor. Further, it has been found that the
compounds of the present invention have a usefully long
duration of action in vivo, particularly as compared to

30 cisapride, a presently known compound with high affinity at

" the 5-HT4 receptor. It is also remarkable that compounds of

the present invention are markedly more potent in their
affinities at the 5-HT4 receptor than in other activities and
at other receptors; the selectivity is often proved by

35 concentration differences amounting to two Or even more
orders of magnitude to achieve the same binding potency.



theory C, 58.27; H, 5.98; N, 15.10; found C, 58.48; H, 6.23; N, 14.94. 10
Exanpl e 37 Preparation of N [2-(4-(3-bydroxy-1-adanentyl carbonyl am no) -

1-pi peridinyl)ethyl]-1-(2-propyl)-1Hindazol e-3- carboxam de oxal ate 15

A mxture of 1.07 g (5.45 mml) of 3-hydroxy-1- adamantyl carboxylic acid
and 0.88 g Wopeghs#wol) of 1,1'- carbonyldiinidazole in 10 PCTAS%603551

di met hyl formam de was stirred for 2 hours at anbient tenperature. To this
sol ution was dropw se added 1.80 g (5.45 mmol) of the product of Exanple 20
23 in 7 nL of dinethylformam de. The re%ctlon was stirred for 18 hours and
then concentrated in vacuo, diluted with @rchl or omet hane and sol i ds renoved
by filtration. The crude product was purified by chromatography (silica,
9:1 dlchloronethane mMeAdsordingle , pthei etto®) of Ehédpresentheirdentiondesired

broduct as a.tajiry RS sh! PESRNIng lcHd'S-REgIketentids) @nd 0 (262

mol ) of oxaf |c aC|d nol provi ded, on concentration of
the sol utionpartiqulpnlly inepsRuiding @n ANLEIRTASH 8 gjecﬁéﬁ] VR (500 MHz,

?NE? ?[ er 510) r@cgpél_tgr {t rhkHhetBodS £l trﬂeH)pres%nﬂ {hvesticiHare? cadried 1H),
, ‘*ﬁh 84 (
5, (nf’“Er%Y %"’%‘i“(’rﬁg"}flﬁ' C%PZT'H‘(& as ?E?"?%Q%%? ) é{o 2 Tl (br

s, ZFD 1. 82effecuiye dosgstonp suyaeqtsgl@wpdlgﬁbsuqhzgp(qﬁfq;t a VO
96/ 33713 -HT receptor, or in need of treatmenP@¥ 3Hpl3AaXis- 8f£-aExanpl e

f?prégfﬂj?ﬁ'y?ys?w‘?{ii? b GahraLo e Tomdaranty LeaLhony ! St Yezect ive
dose, in the contemplation of the present 1nventlon, is an

10 amount of compound which is adequate to provide the-desired
effect, or to provide treatment for the disorder. The
compounds are effective, in general, at quite low doses, and
are effective over a substantial dosage range. Effective
doses will normally fall within the range from about 0.001 to

15 about 30 mg/kg/day of body weight. As usual in
pharmaceutical treatments, the daily dose may be administered
in a single bolus, or in divided doses, at the judgment of
the physician in charge. A more preferred range of doses is
from about 0.1 to about 3.0 mg/kg/day. It will be understood

20 by the reader that the dose for a given subject is always to
be set by the judgment of the attending phvsician, and that
the dose is subject to modification based on the size of the
patient, the lean or fat nature of the subject, the
characteristics of the particular compound chosen, the

25 intensity of the subject's symptoms or disease involvement,
and perhaps psychological factors which may affect the
subject's physiological responses.

The invention is effective in mammals which possess
a 5-HT4 receptor; the preferred subject is the human.

30 As briefly mentioned above, a variety of
physiological functions have been shown to be influenced by
the 5-HT4 receptor. Accordingly, the methods of the present
invention include methods of treatment or prophylaxis of
pathologies of the central nervous system such as anxiety,

35 pain, depression, schizophrenia., memory disorders, and
dementia; pathologies of the gastrointestinal tract such as
irritable bowel syndrome, nausea, gastroesophageal reflux



car boxam de oxalate 5 A m xture of 0.50 g (2.55 nmol) of 4-hydroxy-1-

adamant vl carboxylic acid and 0.44—g (’7.?1 At —ef—21, 1' -
carbonyl diim dazole in 10 nL of dinethylformam de was stirred for 2 hours
at anbient tenperature. To this solution was 10 dr opwi se_add 0.90 g
(2.75 nmol ) WeX9eB3M3 pr oduct of -Exanple 23 in 7 nL of di met hfFFEF e. The
treaction was stirred for 18 hours and then concentrated in vacuo, diluted
wi t h di chl oronet hane and solids renoved by filtration. The crude product
was purified by chromatography (silica, _§s1 15 '

di chl or omet hane- net hanol) to provide 0.71 g (55% of the desired product as
a foam Further treatnent of 500 ng of the product wth 88 ng of oxalic
acid in 15 ntiseasenhLAnspepsidi JGASLIRIRNTesSABaAt Pati HiFYoAisRzUeTs ut , 580

Erg of the 0X abaé€isead for(;L SNed36v2Scul=ry didobliBrs 300ch/ids abB@1d6) d 8.47 20
t : dat (t,
iH), 6 3 (br%a:"f%ki&la@?fb4a(ﬁ]f‘¥'iﬁfﬁ‘m% e %a(’i‘Yﬁ%mﬁa 5953'?i %ﬁ’ﬁ)&m?m (
2H), 3.13 (nfigegders gmichmasoyrinaryratention, uriRany,inconiinenge, (d 6H) ,
1. 25 gg 2hH) anaspam b&;{ ﬁﬁ;ﬁ&&}ifaﬁefrﬁtﬁéz 'Hoﬁabéerﬁﬁgﬁoiﬂtdxw t:trbaqtaémseutsﬁ

i nventi on hav en DI ol ogl.ca est e 0 | eracti on
with the 5-HF Er? ﬁl %&? (?ar'gog% }E)%%e |j?‘1£§s%e agus_ snoot h
muscl e, frestnbytlmdlaﬁ fe:f@ncnave Bor blochl@gth¢a$'§I%|r§Iﬁﬁeﬁg°2505W g

each. The ralg,ids Kid [p2dphy15R1y | Golontiaheaaby Mer AAdyt B8 €R&Phagus was
renoved and |ssected Trée oOf connective tissue. The esophagi were used as

| ongi t udi nal *BFEREPGt i ons -- obtaining two preparations from each ani mal .
The tilgsues were tied with thread at each 35 end with the | ower end

being tied t gygrficdionany cohpssieRshand the upper end to a force

t ransducer.

It is customary to formulate pharmaceuticals for
administration, to provide control of the dosage and
stability of the product in shipment and storage, and the

15 usual methods of formulation are entirely applicable to the
compounds of Formula I. Such compositions, comprising at
least one pharmaceutically acceptable carrier, are valuable
and novel because of the presence of the compounds of Formula
I therein. Although pharmaceutical chemists are well aware

20 of many effective ways to formulate pharmaceuticals, which
technology is applicable to the present compounds, some
discussion of the subject will be given here for the
convenience of the reader.

The usual methods of formulation used in

25 pharmaceutical science and the usual types of compositions
may be used, including tablets, chewable tablets, capsules,
solutions, parenteral solutions, intranasal sprays or
powders, troches, suppositories, transdermal patches and
suspensions. In general, compositions contain from about.

30 0.5% to about 50% of the compound in total, depending on the
desired dose and the type of composition to be used. The
amount of the compound, however, is best defined as the
effective amount, that is, the amount of each compound which
provides the desired dose to the patient in need of such

35 treatment. The activity of the compounds do not depend on
the nature of the composition, so the compositions are chosen
and formulated solely for convenience and economy. Any




WD 96/ 33713 PCT/ US96/ 03551 - 32-

Ti ssues were nounted in organ bat hs_containi ng 10—t nodi fi etd—Krebs
solution of the follow ng conposition (nmillinolar) Nad 118.2; KO 4. 6;
CaCl[err].2H err]O 1.6; KHerr]POerr] 1.2; MgSqerr] 1.2; dextrose 10. 0O;
and NaHCO ewbpleg@1$. Ti ssue bath 5 sol Utions were nai nPEFRSHISS1
37[err]C and aerated with 95% 02-5% C02. Tissues were placed under optimm
resting force, 1 g, and were allowed to equilibrate for 1 hr before
exposure to drugs. Isometric contractions re recorded as changes in grans
of force on the Mddular Instrunments Inc. "€Val vern, Pa) 10 nodel M4000
data acquisition systemw th Sensotec (Col unbus, Ohio) nodel MBL 5514-02
transducers. Eehp6andimsy e fopnulateéd agorinyt Sesiredt fgomick s, tissues were

Gai 1y I dei ofPUBRE GRS * shipe BLBEGEL fln ' aizedilor \ompdsitony GLpIoper o

X course of the
experinent. beeprovided, vf@rlé-"t'ﬁﬁt P&CQQPEF ByPigadnE ‘E’F‘Bﬁ%%%
10[ err]-10[ err] M car banghséwlés areaptepred ript aisdingy thaecempburidbwich a

serotonin at 10

reduced X he 08}1@?3%# ‘%{'ﬁaﬁ’]s?l\a%" #‘yk%%%%ﬂ%%%oﬁ%baﬁ&ﬁ@%f (?éuﬁiﬁegre
conpound of tBB papsekes nihe usualrdbprantse dnchude c1BR%HIBPWIEIEEnse and
reduced the Oﬁﬁﬁéﬁﬂﬂcééf's’:liai lagnstatch het tnldiﬁluﬁaff?éﬁeﬁt acirddst poatieradh

conpound at us_concentrations_were Carr o centration
that caused a é&g“i?) For SFRRECISE Yh‘énf%rf%@'aft ! o% u#{%‘/%ré : g%ﬁﬁggcal cul at ed.
That concent raeﬂ.bulcse.r equgared sheh casisEruntaossgampppitehAnd HWCIPRCeach

case. e SEMyBhihhel e P sBRERas eI dvaBdl shown bel ow as s the

nunber of experinents carrjed out wt
Conpound of Tablets are preparegfmycodrp %%@dcompress:.on. by wet

granulation, or by dry granulation. Their formulations
usually incorporate diluents, binders, lubricants and
disintegrators as well as the compound. Typical diluents

15 = include, for example, various types of starch, lactose,
mannitol, kaolin, calcium phosphate or sulfate, inorganic
salts such as sodium chloride and powdered sugar. Powdered
cellulose derivatives are also useful. Typical tablet
binders are substances such as starch, gelatin and sugars

20 such as lactose, fructose, glucose and the like. Natural and
synthetic gums are also convenient, including acacia,
alginates, methylcellulose, polyvinylpyrrolidine and the
like. Polyethylene glycol, ethylcellulose and waxes can also
serve as binders.

25 A lubricant is necessary in a tablet formulation to
prevent the tablet and punches from sticking in the die. The
lubricant is chosen from such slippery solids as talc,
magnesium and calcium stearate, stearic acid and hydrogenated
vegetable oils. .

30 Tablet disintegrators are substances which swell
when wetted to break up the tablet and release the compound.
They include starches, clays, celluloses, algins and gums.
More particularly, corn and potato starches, methylcellulose,
agar, bentonite, wood cellulose, powdered natural sponge,

35 cation-exchange resins, alginic acia, guar gum, citrus pulp
and carboxymethylcellﬁlose, for example, may be used, as well
as sodium lauryl sulfate.



Exanpl e No. -Log Klerr] 1 7.5.01(4) 2
8.0.3(9) 35 4. 8.1 4(3) 6
8.2.1(5) 8 8. 8.2(15) WO 96/ 33713
PCT/ US96/ 03551 -33- 10 7.7.1(3) 12
8.0.6(4) liwo9633713 7.6.2(7) 16 PCT/US96038516) 5
18 7.5.4(4) 20 7.3.2(5) 22
8.0.3(4) 23 6.8[err]1(4) 24 7.9.6(4)
10 25 8.6.2(8) 26
8.4.2(8) 27 9.9.4(6) 23~ 8.3.3 (4) 29
8.5.2(3) 15 30 7.8.3(4) 31
7.7.4(4) 32 Enteric foim18tPdnsdre often used to protect an3) 34
8.3.4(3) 20 ) , ai £ 35 1 144 8. 0. 2((%) %Gth
7.6.05(3) g7active ingredient from the ptrongly acidic contents o e
stomach. Such formulations are created by coating a solid
dosage form with a film of a polymer which is insoluble in
5 acidic environments, and soluble in basic environments.
Exemplary films are cellulose acetate phthalate, polyvinyl
acetate phthalate, hydroxypropyl methylcellulose phthalate
and hydroxypropyl methylcellulose acetate succinate.
Tablets are often coated with sugar as a flavor and
10 sealant, or with film-forming protecting agents to modify the
dissolution properties of the tablet. The compounds may also
be formulated as chewable tablets, by using large amounts of
pleasant-tasting substances such as mannitol in the
formulation, as is now well-established practice. 1Instantly
15 dissolving tablet-like formulations are also now frequently
used to assure that the patient consumes the dosage form, and
to avoid the difficulty in swallowing solid objects that
bothers some patients.
When it is desired to administer the combination as
20 a suppository, the usual bases may be used. Cocoa butter is
a‘traditional suppository base, which may be modified by
addition of waxes to raise its melting point slightly.
Water-miscible suppository bases comprising, particularly,
polyethylene glycols of various molecular weights are in wide
25 use, also.
Transdermal patches have become popular recently.
Typically they comprise a resinous composition in which the
drugs will dissolve, or partially dissolve, which is held in
contact with the skin by a film which protects the
30 composition. Many patents have appeared in the field
recently. Other, more complicated_patch compositions are
aleo in use, particularly those having a membrane pierced
with numerous pores through which the drugs are pumped by
osmotic action.
35 The following typical formulae are provided for the

interest and information of the pharmaceutical scientist.



38 8.7 25 The above data denonstrate

t hat the conmpounds of the present invention have extrenely hi gh—atfinity
for the 5-HT4 receptor. Further, it has been found that the conmpounds  of
t he present invention have a usefully |long duration of action in vivo,
particul arl yy@gega9ispared to 30 ci sapride, a presently keormosssosssound
with high affinity at the 5-HT4 receptor. It is also remarkable that
conpounds of the present invention are markedly nore potent in their

affinities at the 5-HT4 receptor than in other act|V|t|es and at ot her

receptors; the selectivity is often proveBdby concentration

di fferences anobunting to two or even nore orders of magni tude to achieve

t he sane bi ndi ng potency. MD 96/ 3

PCT/ US96/ 03551 - 34- Accordin { he nmet hods of th ent iny. ntlon are
very potent in affecti n&a}’ﬂe ?ﬁ’f’é@ﬁ&ﬁp?ﬁ? p Py

provi di ng an #dligwingt irgfediertis:t hat receptor. The nethods of the present
invention are carried 5 out by adm nistering a conpound as descri bed

above in an effective dose to a subject in need of such_an effect at the
5-HT4 rekeptor, or in need of treatment or prophylaxis QH’Qfﬁﬁyéfunction or
di sorder of the 5-HT4 receptor An effective dose, inimaécapsuledpl ation of

t he present inventg&éPng anount of conpound mh% hgﬁs adequate to
provi de the-desire t) or to provi de treatnent for t I sorder. The

conpounds are effeéﬁﬁ#@hvlﬂrgeﬁeral at quite | ow doses, Qﬂdmére effective
over a substanti al mm&geuﬂaﬂg&r&‘e‘ ective doses w || no_r_hm_m fall within

Lgﬁa{aﬁﬁ? fron1abo%%t%1001 to 15 | about 30 ng/ kg/ day Qﬁongy wei ght. As
Formulation 2
A tablet is prepared using the ingredients below:

Quantity

15 Ang/capsule)
Example 28 10 mg
Cellulose, microcrystalline 400 mg
Silicon dioxide, fumed 10 mg
Stearic acid -5 ma
20 Total 425 mg

The components are blended and compressed to form tablets
each weighing 425 mg.

25 Formulation 3
Tablets, each containing 10 mg of active
ingredient, are made as follows:

_ Quantity

30 {mg/capsule)
Example 8 10 mg
Starch 45 mg
Microcrystalline cellulose 35 mg

Polyvinylpyrrolidone
35 (as 10% solution in water) 4 mg



pharmaceutical treatnents, the daily dose nmay be admi nistered in a single
bolus, or in divided doses at the judgnentof the physician in charge—~A—
nore preferred range of doses is fromabout 0.1 to about 3.0 ng/kg/day. It
wi |l be understood 20 by the reader that the dose for a given subject
is always t owbe633713 by t he judgnent of the attendi ng physi cPERIUSI&NISSE hat
the dose is subject to nodification based on the size of the patient, the
| ean or fat nature of the subject, the characteristics of the particular
conpound chosen, the 25 intensity of t?g subj ect's synptons or disease
i nvol venment, and perhaps psychol ogi cal fattors which may affect the

subj ect's physiol ogi cal responses. The invention is effective in manmal s
whi ch possess a 5- Hiddiuar earbbixyihéehy) aftarehd subject is thd.Bumgn. 30

As briefly nmention Lely of physiol ogical funcgi gngohave been
shown to be ianueﬁ%ﬁgﬁ%§gphgt§$£h§éreceptor. Accordingly, bﬁg ﬁ%thods of
t he present i nvent i¥#S ncl ude net hods of treatment or pro i s of

pat hol ogi es of the Tsgdy al nervous system such as anxi ety1085mg pain,
depressi gn, schizophrenia, nenory disorders, and denentia; pathol ogi es of
the gastfointestinal tract such as irritable_bowel syndronme, nausea,

gast roesophageﬁhe raqtiye ingpedienty3starch and cellulose are passed

S'CT / UCS;%/ 0355éth1&§xglﬂia3ﬁ%$e45 diédle IS, slgae& &ﬁmtngs@dnehoﬁaﬁfgmiﬁy_ The
i sorders, and_constipation; cardi ovascu ers.suych as_atri
1 et hari o, aEvs R Enn FAnAAaRe Bl SRlEET R HaRe e BHR 5 cucn
as urinary reteHth dihe mesudrgnt meaydsmenng, the mixtyxe then b passestion.
The dosgge rat@srduyh ah&olr e2tAEsH Ws.t Beefo! o grdnatedess prdthidease
whi ch have j ust bg;n °

are dried at 50°C and passed through a No. 18 mesh U.S.

Sieve. The sodium carboxymethyl starch, magnesium stearate

and talc, previously passed through a No. 60 mesh U.S. sieve,

are then added to the granules which, after mixing, are

15 compressed on a tablet machine to vield tablets each weighing
100 mg.
Formulation 4
Capsules, each containing 30 mg of active
20 ingredient, are made as follows:
Quantity
Amg/capsule)
Example 11 _ 30 mg
25 Starch 59 mg
Microcrystalline cellulose 59 mg
Magnesium stearate 2 ma
Total _ 150 mg
30 The active ingredient, cellulose, starch, and

magnesium stearate are blended, passed through a No. 45 mesh
U.S. sieve, and filled into hard gelatin capsules in 150 mg
quantities.




mentioned as effective for bl ocking the S-Fﬁ[err] receptor, since treatnent

or prophylaxis is obtained by activity at _that receptor. 10 Phar maceutieal -——

Conpositions It is customary to formul ate pharmaceuticals for

adm nistration, to provide control of the dosage and stability of the
product in swWo®&a83IM™3 and storage, and the 15 usual et hoBCTHBI6AISS1
formulation are entirely applicable to the conpounds of Fornula I. Such
conposi tions, conprising at |east one pharnaceutically acceptable carrier,
are val uabl e and novel because of the presgnce of the conpounds of Formula
| “therein. Although pharnaceuti cal cheri st®%7are wel | aware 20 of many
effective ways to fornul ate pharnmaceuticals, which technol ogy is applicable
to the present conpounds, sone discugsrfplatiémes subject will be given here

for the conveni ence of the.r [« .Th ual { f ion used in
25 phar maceut i cal sgu 8%:?%'36%1% egﬁguaﬁo?gl%él{s}q’g’fs f%%@ﬁ%%{égmy be
used, includi rigggredients, ayevmase asafpdlewstapsul es, solutions, parentera
solutions, intranasal sprays or powders, troches, suppositories,

transdergmal pat ches and suspensions. In general, conpoii}i ng contain from
about 3 0.5%to about 50% of the conpound in total**&fege¥di ng on the
desired dose and the type of conposition to be used. smefcamsudel of the
conpound, however, gkampestaflefined as the effective amount, t&@ahgis, the

anount of each co gg ¥h'c€ rovi des #he esired dose ggﬁé@&d@%tient in
need of such 35 ’TEQF 3 ?én "‘.‘t&yﬂ?glgc? Yre %sthe conp not depend
on the nature of tRetabnposition, so the conpositions are2cO@dSeang and
formul afged solely for conveni ence and econony. Any
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
necessary. The mixture is then poured into a suppository mold
15 of nominal 2 g capacity and allowed to cool.

Eormulation 6
Suspensions, each containing 10 mg of active
ingredient per 5 ml dose, are made as follows:

20
Quantity
{mg/capsule)
Example 6 10 mgy
Sodium carboxymethylcellulose 50 mg
25 Syrup 1.25 ml
Benzoic acid solution 0.20 ml1
Flavor qg.Vv.
Color g.v.
Purified water to total 5 ml
30
The active ingredient is passed through a No. 4S
mesh U.S. sieve and mixed with the sodium carboxymethyl-
cellulose and syrup to form a smooth paste. The benzoic acid
solution, flavor and color are diluted with a portion of the
35 water and added, with stirring. Sufficient water is then

added to produce the required volume.



WD 96/ 33713 PCT/ US96/ 03551 - 36-
compound may be formiated-in any—desited—formofconposition. Sewe— .
di scussion of different conpositions will be provided, followed by sone
typi cal formul ations. Capsul es are prepared by m xing the conpound with a 5
suitable di I'wese3aid filling the proper anount of the m xt uPCEDSPSRI[JL Ul es.
The usual diluents include inert powdered substances such as starch of many
di fferent kinds, powdered cellul ose, especially crystalline and

m crocrystal line cellul ose, sugars such fructose, mannitol and sucrose,
10 grain flours and simlar edible poWwlers. Tablets are prepared by
direct conpression, by wet granulation, or by dry granulation. Their

formul ations usual | y i ncorporate di Emhhmmdbrs | ubri cants and
disintegrators as well ,g SRR n ncl ude,

for -exanpl e, various types %feast ar chIzg actygészg(?lJl ﬂ#nig?okkéér ¢ asl cal ci um
phosphat e or @, inorganic salts such as sodium chloride and powder ed
sugar. Powdered cellul ose derivatives are al so useful. Typical tablet

bi nder & are substances such as starch, gelatin and sugar %gY such as

| act ose, fructose, glucose and the |ike. Natural and™sy iCc guns are

al so conveni ent, including acacia, alginates, nethy

pol yvi nyl pyrrol i degamphé 3e |i ke PoI yethyl ene glycol, et m/d | ul ose and
waxes can al so serLy: A Iub S necessary
in a tablet for rru?é??%?f? &gl & ent the tabl et and punche % @fdc])rﬂlstl cking in
the die. The lubricant is chosen fromsuch slippery solids as talc,

magnesi um and cal cium stearate, stearic acid and hydrogenated veget abl e
oils. 30 Tabl et disintegrators are substances which swell



when wetted to break up the tablet and rel ease the conpound. They include
starches, clays, celluloses, algins and guns._Mre particularly, corn_and

pot at o st arches, nethylcelIuk0§e-aga%——beﬂ%eﬂ+%e wood cel | ul ose, powdered
natural sponge, 35 cati on- alglnlc acid, guar gum
citrus pul p wodsssmboxynet hyI d@mﬂ@ ﬂﬂﬂ rrpl e, may bem‘rmswmmel I
as sodium |l auryl sulfate.

PCT/ US96/ 03551 -37- Enteric fornulations are often used to protect an
active ingredient fromthe strongly acidi % contents of the stomach. Such
f-ormul ations are created by coating a soffd dosage formwith a filmof a
pol ymer which is insoluble in'5 acidic environnents, and soluble in
basi c environnments. BEwmmeladim:filns are cellul ose acetate phthal ate,

pol yvi nyl acetate phthal at p el l ul ose phthal ate and
hydr oxypr opyl nethyIcG?IuIgéggé@éﬁmgéégﬁ%%?E%%Hﬁi%ablets are often coated
wth sugar as a flavor and 10 sealant, or with filmform ng protecting
agents to nodify the dissolution properties of tR% tablet. Th conmpounds
may al so be formulated a hewabl e tablets, by u§|ng Iarge/gn&hnts of

wel | -established prag

pl easant -tasting subst ﬂﬂkcﬂ%.phﬁ" {oMy ation, as is now
fornmul ations are al so hﬁm/frj

uent | used to assure that thé*batlent
lhExﬁld the difficulty in swallow ng solid

15 dissol vi ng tabNet; | i ke
consunes the dosage for

objects that bothers some patientfis. Wien it is desired to adm nister the
conbi nation as 20 a suppositéy, t he usual bﬁges may be used. Cocoa
butter is a traditional suppositolry base, which y be nodified by

5

wherein:
R is hydrogen, C1-Cg alkyl, C3-Cg cycloalkyl;
Rl is hydrogen, halo, C1-C4 alkyl, hydroxy, Ci-C4 alkoxy or
alkylthic, cyano, triflucromethyl, carboxamido, mono- or
10 di(C1-C4 alkyl)carboxamido;
m, n and o are independently 0-5, provided that the sum of m,
n and o is 2-5;
R2 is hydrogen or C1-C4 alkyl;
R3 and R4 combine with the nitrogen atom to which they are
15 attached to form l-pyrrolidinyl, l-piperazinyl, 1,2,3,4-
tetrahydro- -isoquinolinyl, 2,3-dibyd: »-1-indolinyl, 4-
morpholinyl, l-piperidinyl or l-hexamethyleneiminyl,
substituted with
rhenyl, naphthyl, {(phenyl or naphthyl} (C1-C3
20 alkyl), (phenyl or naphthyl) (C1-C3 alkanoyl),
amino, mono- or di(C1-C4 alkyl)amino, or a
group of the formula -NH-Y-R3; provided that a
piperazinyl or morpholinyl group may not be
substituted with amino, mono- or di(C1-C4°
25 alkyl)amino, or -NH-Y-R5;
wherein a phenyl or maphthyl group
is unsubstituted or substituted with
1-3 halo, C1-C3 alkyl or C1-C3
alkoxy groups;
30 Y is carbonyl, sulfonyl, aminocarbonyl or oxycarbonyl;
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addition of waxes to raise its nelting p0|nt slightly. Water-mscible
supposi tory bases conprising, par | ene gl ycols of various————
nol ecul ar weights are in w de ansder mal patches have

beconme popul ar recently. Typlcal a resinous conposition in
whi ch the drwgeessts di ssol ve, w! mﬂﬂjngﬂy le ve, whi chPCHUSSSs0A5S1N
contact with the skin by a film e 30 conposi ti.on.

Many patents have appeared in the field recently. Other, nore conplicated
pat ch conpositions are also in use, partlgularly t hose having a nmenbrane

pi erced with numerous pores through whi ¢R3the drugs are punped by osnotic
action. 35 The follow ng typical formulae are provided for

t9 2/e313 % greStR5nﬂs|@i-Qfdn£]Jk9ll ,0b31L0§ ARACIKPY | cRleriieib- or WO
Por ool ation 1 Har FFASISA9PVAss PRen} or, P@g&%&fﬁgﬁ% alial, fenya

ingredients: 5 or naphthyl; Quantity

(my/ capsul ) Exanpl e 2fherein a cycloalkyl, bicyclo— or 20 mg Starch, dried
200 ngy Nhgne3|unlstearate 10 Tot a

230 ng® Formul ation 2 9?%%&ﬂ¥9?1#¥1prgkﬁﬂ¥§jcﬁéPﬁBhFﬂgg i ent s bel ow:

Quantity 15 is unsubstituted or substituted with 1-3ny/ capsul e)
) hydroxy, halec, C1-C3 alkyl or Ci1-C3
alkoxy groups:;
or a pharmaceutically acceptable salt thereof.

10 2. A compound of Claim 1 wherein m + n-% o is
2-4.
3. A compound of Claim 2 wherein R is hydrogen or
alkyl.
4. A compound of Claim 3 wherein Rl is hydrogen,
1s halo, alkyl or alkoxy.
5. A compound of Claim 4 wherein the group formed

by the combination of R3 and R4 with the nitrogen atom to
which they are attached is substituted with phenyl, naphthyl,
(phenyl or naphthyl) (C1-C3 alkyl), or (phenyl or

20 naphthyl) (C1-C3 alkanoyl).

6. A compound of Claim 4 wherein the group formed
by the combination of R3 and R4 with the nitrogen atom to
which they are attached is substituted with a group of the
formula -NH-Y-R>.

25 7. The compound .of Claim 1 which is N-{2-(4-(3-
hydroxy-1l-adamantylcarbonylamino)-l1-piperidinyl)ethyl]-1-(2-
propyl)-lH-indazole-3-carboxamide or N-[2-(4-(4-hydroxy-1-
adamantylcarbonylamino)-l-piperidinyl)ethyl]-1-{2-propyl)-1H-
indazole-3-carboxamide or a pharmaceutically acceptable salt

30 thereof.

8. The compound of Claim 1 which is N-{2-(4-
benzyloxycarbonylamino-l-piperidinyl)ethyl]-1-{2-propyl)-1H-
indazole-3-carboxamide or a pharmaceutically acceptable salt
thereof.
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Exanmpl e 28 10 mg Cel | ul ose,

m crocrystal line 400 ng Silicon dioxide _Luned .
10 ng Stearic acid Tot al

425 mg The conponents are bl end |o forn1tab|ets each
wei ghi ng 425 weyeed3n3 e] m' lcml ml"iml Kor mul at i. onp&rrissslossss,
each containing 10 ng of active ifigrediien gir e« ade as follows: Quantity

30 (mg/ capsul e) Exanple 8
10 ng Starch 45 ng Mcrocrystalline

cél l ul ose 35 ny PonV|nyPﬂ§rroI|done 35 . (as 10%
solution in water) 4 ny WO 96/ 33713

PCT/ US96/ 03551 -39- Sodgum opfd @ompoufi! oft@l£fin 1 which is N-[2- -5 NU

yhggeiggg}StearaEylam;no-l—pzperldznyl)ethyl]Jg nggrﬂgyi? ™Eindprode-3-

i ngredi ent, starbbxamidear @ pbarmaceyticaldyt Beoephableisalss tieshof): S,
sieve and nixed thorougphy. e cHpeaHa &#! efany 1CW1%hnhBQN-[2 (4-(1-

Phen' | o Shassegaoabantyldetheiii aing) *4op{riiasPa) BRAVET -1 Whemipid) 2lis o
produced are dniagobe-F@rhokapids cor téhrphagimagehbicdBlyrssiceptgble salt
thereof.
11. A pharmaceltical composition comprising a
pharmaceutically acceptable carrier and a compound of Claim
10 1.
12. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound of Claim

3.
13. A pharmaceutical composition comprising a
15 pharmaceutically acceptable carrier and a compound of Claim
4.

14. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and the compound of Claim

10. _
20 15. A method of affecting the 5-HT4 receptor

comprising administering to a subject in need of such
treatment an effective amount of a compound of the formula

i w

n1___/\l r__'“_ CO-NH-{CH3)-{CH)m-{CH2)o-N \/R‘
\/\ P

N
!
25

R is hydrogen, C1-C¢ alkyl, C3-Cg cycloalkyl;

Rl is hydrogen, halo, C1-C4 alkyl, hydroxy, C1-C4 alkoxy or
alkylthio, cyano, trifluoromethyl, carboxamido, mono- or
di({C1-C4 alkyl)carboxamido;

30 m, n and o are independently 0-5, provided that the sum of m,
n and o is 2-5;
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Si eve. The sodi um car boxynet hyl starch, nagnesium stearate and talc,
previously passed through a No. 6Q nesh 11 S sieve are then.added-tgo the
granul es which, after mxing, are-15 conpressed on a tablet machine to
yield tablets each wei ghing 100 on 4 Capsul es, each cont ai ni ng
30 ng of actwomeBSr3 i ngredi e ﬂmﬂf hg‘[ﬂﬂ"lﬂ | ows: QJarrr:msmssn

(ng/ capsul e) Exanple 11

Starch . SQ_gg M crocrystalllne cel | ul ose
59 ng Magnesi um stearate 2 nmg Tot al

150 ng 30 The active ingredﬁEnt, cel lul ose, starch, and
magnesi um stearate are bl ended, passed through a No. 45 nmesh U S. sieve,
and filled igRoj Eaﬁ§h£53éﬁ pé I 1} 150 ng quantities. WO 96/ 33713
PCT/USQG/OBS;% ;ornu atlon pp03|tor|es each containing 5 ng of
active ingre8eand 5.eCQHF*?eagiFBIFhﬁw91QF°gen atom to which they are

Quantity (ng/capssteachedgd €ozih 1-pyrrolidinyl, l-piperazinyl, 1,2,3,%-ny
gaggga;gdlgatty aEEgrgﬂyﬁégiiyiioquinolinylELéyyldgﬁysP$§i-indoliuyl. 4-
’ 5 morpholinyl, l-piperidinyl or 1-hexamethyleneiminyl,
unsubstituted or substituted with

phenyl, naphthyl, (phenyl or naphthyl) (C1~C3

alkyl), (phenyl or naphthyl) (Ci1-C3 alkanoyl},

amino, mono- or di{C1-C4 alkyl)amino, or a

10 group of the formula -NH-Y-R>; provided that a

piperazinyl or morpholinyl group may not be

substituted with amino, mono- or di{C1-C4
alkyl)amino, or ~-NH-Y-R5;
wherein a phenyl or naphthyl group
15 is unsubstituted or substituted with
-1-3 halo, C3-C3 alkyl or C1-C3
alkoxy groups; h
¥ is carbonyl, sulfonyl, aminocarbonyl or oxycarbonyl;
RS is C1-Cg alkyl, C3-Cg cycloalkyl, Cg-C11 bicyclo- or

20 tricycloalkyl, (phenyl or naphthyl) (Ci1-C3 alkyl), phenyl

or naphthyl;

wherein a cycloalkyl, bicyclo- or _

tricycloalkyl, phenyl or naphthyl group is,

unsubstituted or substituted with 1-3 hydroxy.

25 halo, C1-C3 alkyl or Ci1-C3 alkoxy groups:;
or a pharmaceutically acceptable salt thereof.

16. A method of Claim 15 wherein the compound is a
compound wherein m + n + o is 2~-4, and R is hydrogen or
alkyl.

30 17. A method of Claim 16 wherein the compound is
N-[2-(4- (1-adamantylcarboxamido}-1l-piperidinyl)ethyl]-1-(2-
propyl)-1H-indazole-3-carboxamide or a pharmaceutically
acceptable salt thereof.

18. A method of providing treatment or prophylaxis

35 for anxiety, pain, depression, schizophrenia, memory
disorders, dementia, irritable bowel syndrome,.nausea,
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The active ingredient is passed through a No. 60 nesh U. S. sieve and
suspended in the saturated fatty acid glycerides prewously nelted wvst-rg————mo0
t he m ni nrum heat necessary. The—n%x%+#€#+s_Lhen-peured into a suppository

nmol d 15 ~of nomnal 2 g capaci .cool . Formul ation 6
Suspensi ons, wasds3ent ai ni ng 10 nmﬂiﬂ d| ent per ECTUSRWS] are
made as follows: 20 Quantity (ng/

10 ng Sodi um car boxynet hyl cel | ul ose syrup
1.25 m Benzoic acid solution _46- 0 10 n1 Flavor
g.v. Color g.v. Purified water to total

5 mM 30 The active ingredient is passed through a No. 45 nesh U S. sieve
and m xed wit yaskeroesdphageslk hrefiluxt Ajsease] |dispepsiad gysupointdsnimal

smoot h past e. @2%9992&1&0@&& Sgbﬂ%h?ﬂati&?WHtﬁﬁq e%ﬁma@l&il uted with

a portion of t stirring. Sufficient water is

t hen. added t o 3FFSYtEEiR%e F%ﬁﬁ¥q§§éléolﬁﬁ%93ry RR5eH5AS 7f§r1nary
PCT/ US96/ 0355 incéhtihence) adr pain An uninatiomuomprining i admivelstering

prepare% as fgllgmgubject in need of such treatment or prophylaxis an
effective amount of a compound of the formula

Rz
I R

o __/\"——"—co-uw(cuz),.-(cn)m-(cug,-n \/_;‘
\/\ AN

-
R

10 wherein:

R is hydrogen, C1-Cs alkyl, C3-Cg¢ cycloalkyl:;

Rl is hydrogen., halo, C1-C4 alkyl, hydroxy, C1-C4 alkoxy or
alkylthio, cyano, trifluoromethyl, carboxamido, mono- or
di{C1-C4 alkyl)carboxamido;

15 m, n and o are independently 0-5, provided that the sum of m,
n and o is 2-5;

R2 is hydrogen or C1-Cq alkyl;

R3 and RY combine with the nitrogen atom to which they are
attached to form l-pyrrolidinyl, l-piperazinyl, 1,2,3,4-

20 tetrahydro-2-isoquinolinyl, 2,3-dihydro-l-indolinyl, 4-
morpholinyl, l-piperidinyl or l-hexamethyleneiminyl,
unsubstituted or substituted with

phenyl, naphthyl, (phenyl or naphthyl) (C1-C3
alkyl), (phenyl or naphthyl) (C1-C3 alkanoyl),

25 amino, mono- or di(C1-C4 alkyl)amino, or a

group of the formula -NH-Y-R5; provided that a
piperazinyl or morpholinyl group may not be
substituted with amino, mono- or di(C1-C4
alkyl)amino, or ~NH-Y-R7;

30 : wherein a phenyl or naphthyl group

' is unsubstituted or substituted with
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5 Quantity (ng/capsul e)
Exanpl e 32 : 10ng—| sot oni ¢ sal+re—

17000 m -42- 1. A conpound—ei—%he_i£#4ﬂ#{%{{ﬂr] wherein: Ris
hydrogen, Clerr]-Cerr] alkyl, | oal kyl; Rlerr] is
hydr ogen, hwobeesazixrr]-Cerr] miﬂmmljm err] -C[err]’CHFMWbr

al kyl t hi o, cyano, trlfluoronet nmono- or di(Cerr]-Cerr]

al kyl ) carboxam do; m n and o are independently 0-5, provided that the sum
of m nand ois 2-5; Rerr] is hydroggq7gr Cerr]-Cerr] alkyl; Rerr] and
R err] conmbine with the nitrogen atomto which they are attached to form
1-pyrrolidinyl, 1-piperidinyl or 1- hexanethyleneimnyl, substituted with
phenyl, napht hyl, (phenyl lﬁ3rhﬂihbh?n)CJCQkkMﬂ-OG[GlrFBaIkanoyl) am no,
nono- or di(Cerr]-Cerr] gi .or a group of the fornula -NH Y-

Rlerr]; wherein a phenyl or na rou nsubsti t uted substituted
with 1-3 haiYolsq%?lP"f'D@['elsP]lfS Kif’( Wﬂﬁ‘égp}mb#e‘?ﬂmcycai’? gl’koxy groups;
RS is C1-Cg alkyl, C3-Cg cycloalkyl, Cg-Ci11 bicyclo- or
5 tricycloalkyl, (phenyl or naphthyl) (C1~C3 alkyl), phenyl

or naphthyl;
wherein a cycloalkyl, bicyclo- or
tricycloalkyl, phenyl or naphthyl group is
unsubstituted or substituted with 1-3 hydroxy,

10 halo, C1-C3 alkyl or C1-C3 alkoxy groups;-
or a pharmaceutically acceptable salt thereof.

19. A method of Claim 18 wherein the compound is a
compound wherein m + n + o is 2-4, and R is hydrogen or
alkyl.

15 20. A method of Claim 19 wherein the compound is
N-[2-(4-(1-adamantylcarbonylamino)-1-piperidinyl)ethyl]-1-(2-
propyl) -1H-indazole-3-carboxamide or a pharmaceutically
acceptable salt thereof.

21. 2 method of preparing a compound of the

20 formula

i o

R‘I__/\l |_'_"—00-NH-(CH2),,-(CH)M,(CH DN \/H 4
\/\ N
'!‘ I

wherein:

25 R is hydrogen, C1-Cg alkyl, C3-Cg cycloalkyl;

Rl is hydrogen, halo, C1-C4 alkyl, hydroxy, Ci-C4 alkoxy or
alkylthio, cyano, trifluoromethyl, carboxamido, mono- or
di(C1-C4 alkyl)carboxamido;

m, n and o are independently 0-5, provided that the sum of m,

30 n and o is 2-5;
R2 is hydrogen or C1-C4 alkyl:;

This Sheet Has Been RT

[



Y is carbonyl, sulfonyl, am nocarbonyl or oxycarbonyl; Rerr] is
Cerr]-Cerr] al kyl. C[err]__QLe_r_r] cycl oalkyl,_Clerr]-Clerr] bicyclo-_or

tricycl oal kyl, (phenyl or napht kyl), phenyl or

napht hyl ; mherein a cycl oal kyl, | bal kyl, phenyl or

napht hyl gr owogsssnasubstit ut ed o W“LWLQQHEMMh 1-3 hydwsm
err]-Cerr] alkyl or (Jerr]-(er¥ ~or a pharmaceutically
acceptable salt thereof. 2. A conpound of Claim1l wherein men+o is 2- 4.

A compound of Claim2 wherein Ris hydrogen or alkyl. 4. A conpound of
Claim3 wherein Rerr] is hydrogen, hal o748t kyl, or al koxy. 5. A compound
of Claim4 wherein the group forned by the conblnation of Rlerr] and R err]

with the nitr, Q | t
phenyl, naphtlﬁw %hrerﬁ%/’ %‘f;ﬁé%&p ?ﬁxﬂe)a{.‘%geréf& rn{r% E%g &gfl(ﬂdhenyl or
napht hyl ) (Cerr] - 4 k&n Tt he
group forned by ttﬁsaquthbhﬁnybn 2#3431h&ﬂdoﬁm-ﬂmddlidy1 nilt-pagenidimm taxr

NV Rier e C7 FalRanbEnp ol ls Wbl SO Rty pIGroGE B The
(3- hydﬁ%xy 1- adanéﬁFFPéérbBﬁyYEﬁﬁno) 1- plperldlnyl)ethyl) 1-
(2-propyl) - 14 iigdeaebenyr gar boxam de or N-[2-(4-(4-hydroxy-
1- adamant y| c s qay £30bgokyL 1GANEH, dicRLl) F1EY ) c1b P EeR¥éToalkyl,
{(phenyl or naphthyl) (C1-C3 alkyl), phenyl or naphthyl;
wherein a cycloalkyl, bicyclo- or
10 tricycloalkyl, phenyl or naphthyl group
is substituted with 1-3 hydroxy groups;
or a pharmaceutically acceptable salt thereof;
comprising reacting a compound of formula I wherein R3 and R4
combine with the nitrogen atom to which they are attached to
15 form amino-substituted l-pyrrolidinyl, 1,2,3,4-tetrahydro-2-
isoquinolinyl, 2,3-dihydro-l-indolinyl, l-piperidinyl or 1- -.
hexamethyleneiminyl, with a compound of the formula
HO2C-RS
in the presence of a coupling agent for amide-forming

20 reactions.

22. A method of Claim 21 wherein the compound of
formula I is a compound wherein RS is hydroxy-substituted
cycloalkyl, bicyclo- or tricycloalkyl.

23. A method of Claim 22 wherein the compound of

25 formula I is a compound wherein RS is hydroxy-substituted
adamantyl.
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1Hi ndazpl e- 3- car boxam de or a phar maceut i cal | y acceptabl e salt thereots

The conpound_ms N-[ 2- (8-

benzyl xycar bqg idinyl) ethyl] -1-

I ndazol e- 3-ca M\m‘ MHm maceutical ly acce

The corrpound m Wi ch |$ N-[ 2- (4, 2acetyl a
(2-propyl) .-1H-indazole-3- carboxam d€ or a p

salt t hereof. 10. The corrpound of Caiml which i

(1-adamantyl am no) -1-piperidinyl) ethyl] -1- (2-

I ndazol e- 3- car boxam de or a pharmaceutically acce

phar maceufgeC d1Ea20Si t1ion conprising a pharnmaceu

q705¢ ?'7—

Jl‘nrnn\ll\-'ll—l-

bt abREPLACEMENG SETD . SG
vi HdDescriptir i phigeg L.). tot ugkd ...
1@@@@@&‘) calpageacmeaptpihe. &t
5 NHPr2swvir(sde) to paged
DVQPV-’}J”&QU"' : ... 1> paged .....
pt abl e sal t thereof. T1° A

| |]gg-lmy@pc§gekmﬁbﬂ. e @A er

and a conpound of Claim1l. 12. A pharmaceutical c

pharmaceutically acceptable carrier and a conmpound of O aim 3. 13

MPoSHtoR—e6Hp Sy

A

phar maceutical conpdsit iZorcanppmdi g thehberwaedatical |y acceptable carrier

and a conpound of Claim4. 14. A pharnaceuti cal
pharmaceutically acceptable carrier and a conpo
A nmet hod of preparing a conpound of the fornula

X Ve

N
l
R

wherein:

err] wherein.

U?gd of
l/\ CO-NH-(CH2)n-(CH)m~(CHz2)o-N -

) O | l \R4
|\/[ N[

COI’TpOSI tion COI’TpI’I Si ng a

-45- Cd aim 10. 15.
R

R is hydrogen, C1-Cg alkyl, C3-Cg cycloalkyl;

Rl is hydrogen, halo, C1-C4 alkyl, hydroxy, C1-C4 alkoxy or

alkylthio, cyano,

or di(C1~C4 alkyl)carboxamido;

trifluoromethyl,

carboxamido, mono-

m, n and o are independently 0-5, provided that the sum of

m, n and o is 2-5;

R2 is hydrogen or C1-C4 alkyl;

R3 and RY combine with the nitrogen atom to which they are

attached to form l-pyrrolidinyl,
hexamethyleneiminyl, substituted
phenyl, naphthyl,

alkanoyl), amino,

1-piperidinyl or 1-

with

{phenyl or naphthyl) (C1-C3

mono- or di (C1-C4

alkyl)amino, or a group of the formula -NH-Y-

R5;

wherein a phenyl or naphthyl group
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is unsubstituted or substituted
with 1-3 halo, C3-C3 alkyl or C1-C3




R is hydrogen, (err]- C[err] al k Cerr]-Cerr] cycloalkyl; Rerr] is
hydr ogen, hal o, err] alk I‘., hydr oxy, (err]-LCleLr]. al kox [
al kyl thio, cyano, ‘&" “mmﬂ car boxam do, m'g@m{jﬁﬁ%@eﬁﬂiﬁt err]

al kyl ) car boxam do i hdependent |y O- the sum
of m n and o is erm i’s hydrogen4gr_C[err] {g@ﬁm efr] and
R err] conbi ne vmththe nitrogen atomto which the retat thb form
1-pyrrolidinyl, 1-piperidinyl or 1- hexanethyl enei m myl —subst.ltutbdiwith
~phenyl, naphthyl, (phenyl or naphthyl) (Cerr]-Cenr] al kanoyl ), am no,

nmono- or di(Clerr]-Cerr] X%)égbﬂg or a group - Y-

Rl err]; wherein a phenyl Br h gr‘oup IS unsubstituted or substltut ed
with 1-3 Ral esh) £8h{Y!, ahiRbebikbobler bl dkpeartenguns; Yis
car bonyl , sul(f)sf f}s&]%ﬂlo%a} gng’ or oxycar boir;%/,Ig Rlerr] is err]-Cerr]
al kyl , C[ 315]15[@1+¢50§(¢kpa|, kgk~C6] epclogléyi] Kecfdliobiswvala—cywat oal kyl ,
(phenyl or naphthyl)(derr]-Cerr] alkyl), phenyl or ht . Wherein a
cycl oal kyl, bi C?EXGYCbPaﬂ-kYéycl (eheryll, oghaaph '1% %&d fis
unsubstltuted or substituted with 1-3 hydroxy, halo Cerr]-Cerr] alkyl or
Clerr]-Clerr] aPR@S%}flgPEuBéPh&PY&vphar maceutical |y acceptable salt thereof;

conprising reacting a conpound of for. erein R3 and R4 combine with
the nitrogen to whi cWhF’I'?@ﬁnaPe @H'g%lt lhp&y 185 5

tricycloalkyl, phenyl or naphthyl group

is unsubstituted or substituted with 1-3
hydroxy, halo, C1-C3 alkyl or C1-C3
alkoxy groups;

or a pharmaceutically acceptable salt thereof.

2. A compound of Claim 1 wherein m+n+o is 2-

3. A compound of Claim 2 wherein R is
hydrogen oxr alkyl.

4. A compound of Claim 3 wherein Rl is
hydrogen, halo, alkyl, or alkoxy.

5. A compound of Claim 4 wherein the group
formed by the combination of R3 -and R4 with the z;iti'ogen

atom to which they are attached is substituted with phenyl,
naphthyl, (phenirl or naphthyl) (C1-C3 alkyl), or (phenyl or
naphthyl) (C1-C3 alkanoyl).

6. A compound of Claim 4 wherein the group
formed by the combination of R3 and R4 with the nitrogen
atom t.:o which they are attached is substituted with a group
of the formula -NH-Y-RS.

7. The compound of Claim 1 which is N-[2-(4-



substituted 1'3¥L,flfwf.,;. mpperidinyl, or 1-hexanethyl- eneinminyl, with
a conpound of tNelffdripliba Lfert] G Rerr] in the ?LE?SDEEI%L_Q;QQQQLLHQ
agent for ami dé-form ng reactibnk. 16. A nethod o aim wherei n the
conmpound of fof il a4 % GGE ®@eBonpolnd wherein R5 is-h ‘mmunm
cycl oal kyl, bi¢ye¢lo- or tricyciopl kyl. 17. A nethodr“wm“%“n ein the
conpound of f ol nraE~ =TS a conpopnd mheréﬂn R5 i s hydroky- Lsd‘bstltuted

adamant yl . YO 96/ 33713 _
PCT/ US96/ 03551 -47- 1-3 halo, (Jerr]-Cerr] alkyl or CJerr]- C[err] al koxy

Y b If |
%{gEP?CIerkf g§§§8x¥CfeP on Vﬁfag§€ﬁ§§F§3$§ CPWP F é?érrp blcy {J%#SS
tricycl oal (yl, LROFILY O a%%tl@lla)-caqﬁorﬂan% dr BNl (4-PRPY ey -
napht hyl ; é?e cyc oa bicyclo- or tricycloal kyl, phenyl

napht hy! gioaaainanwwawaﬁu@ro)sqbwﬁeﬁminw et Dyt erdlﬁ’yl) -
hal o, Cerr]-Cerr] alkyl Cerr]-Cerr] al koxy groups,- or
pharnaceut1Hahhﬁa&eﬂepﬁ&@axhnﬂdmﬂd&naxﬁa g rmacenst ical ky iﬁ@@mﬁthﬁhereln
the conpound is a conpound wherein m+ n + o is 2-4, and R is hydrogen or

al kyl . 15 salt thereof. 20. A nethod of Odaim 19 wherein the conmpound is

o7 byl )< 14§ ndazol o o car B TSP A PR | JA4Eh “Te w12 (a-

benzyloxycarbonylamino-l-piperidinyl)ethyl]-1-(2-propyl)-1H-

indazole-3-carboxamide or a pharmaceutically acceptable salt
thereof.

9. The compound of Claim 1 which is N-[2-(4-
acetylamino~l-piperidinyl)ethyl}-1-(2-propyl)~-1H~indazole-3-
carboxamide or a pharmaceutically acceptable salt thereof.

" 10. The compound of Claim 1 which is N-{2-
(4- (1-adamantylamino) -1-piperidinyl)ethyl]-1-(2-propyl)-1H-
indazole-3-carboxamide or a pharmaceutically acceptable salt
thereof. |

11. A pharmaceutical composition comprising
a pharmaceutically acceptable carrier and a compound of
Claim 1.

12. A pharmaceutical composition comprising
a pharmaceutically acceptable carrier and a compound of
Claim 3.

13. A pharmaceutical composition comprising
a pharmaceutically acceptable carrier and a compound of
Claim 4.

14. A pharmaceutical composition comprising

a pharmaceutically acceptable carrier and a compound of



acceptabl e salt thereof 21. A nethod of  preparing a conpound of the 20
formul a [ erri—wheretrni—25—— R i s hydrogen, C[err]

Clerr}- C[er etr] i s hydrogen, hal o,
hydr oxy, m I y. or al kylthio, cyano,
carboxan1do *nDﬂ -L rr]-Cerr] aIkyI)carbox

i ndependently 0-5, prOV|ded that the sh®of m 30
R2 is hydrogen or C[err] Clerr] alkyl; WO 96/ 337

are attached to forn11 pyrrolidinyl, 1,2, 3, 4-tetrah dr.Q=

2, 3-di hyerSLaP-IPnHQ)I'l nyl, 1-piperidi nyI or 1-hexanet hyl enei m nyl

substituted with a group HobmRRind off drfe

car bonyl ; R[err] is (Jerr tsC[errﬁ'eg{/lg °Fk$%gb%FHi %%f%ir] 5?iyclo- or
tricycloal {phenyl or naphthyl) ((err]- C[err] al kyl'), phenyl or

napht hyl ; ereln a cycl oal kyl, bicyclo- or tricycloal kyl,
phenyl or naphthyl group is substit ut ed mnth 1 Lhydroxy grougg or a
pharmaceutically accep sal t thereof co r| |ng react g a conpound of
formula | wherein R3 d R4 to whi ch t hey
are attached to 15R
1,2, 3,4-tetrahydro- 2-
or 1-

m no- s bstltuted 1 pyrrolldlny
| i nyLLN 2, 3-di hydro-1-i ndol i nyl , 1 pi peri di nyl

wherein:

R is hydrogen, C1-Cg élkyl, C3-Cg cycloalkyl;

Rl is hydrogen, halo, C1-C4 alkyl, hydroxy, C1-C4 alkoxy or
alkylthio, cyano, trifluoromethyl, carboxamido, mono-
or di(Ci-C4q alkyl)carboxamido;

m, n and o are independently 0-5, providéd that the sum of
m, n and o is 2-5;

R2 is hydrogen or C1-C4 alkyl;

R3 and R% combine with the nitrogen atom to which they are
attached to form 1—pyrrélidiny1. l-piperidinyl or 1-

hexamethyleneiminyl, substituted with

phenyl, naphthyl, (phenyl or naphthyl) (C1-C3
alkanoyl), amino, mono- or di{C1-C4
alkyl)amino, or a group of the formula -NH-Y-
R3;

wherein a phenyl or naphthyl group

is unsubstituted or substituted

with 1-3 halo, C1-C3 alkyl or C1-C3

alkoxy groups:



hexanet hyl enei m nyl, wth a conmpound of the formula HJerr]CRerr] in the
presenct of a coupling agent for am de-form ng 20 +‘*é;§¥§ijygi_j§;,1&
nmet hod of C aim 21 wherein the conpound of fornula ' conmpound wherein

Rlerr] is hydroxy-substituted cycl oal kyl, bicyclo- or ' lmlmln 3. A
met hod of C aim 22 wherein the conpound of 25 fod“ﬂ“““““ und
wherein R err] is hydroxy-substitutgd‘é@ﬁh&ntyl. = ¢ L M fmmum

Y is carbonyl, sulfonyl, aminocarbonyl or oxycarbonyl;

RS is C1-Cg alkyl, C3-Cg cycloalkyl, Cg-Ci1 bicyclo- or
tricycloalkyl, (phenyl or naphthyl) (C1-C3 alkyl),
phenyl or naphthyl; |

wherein a cycloalkyl, bicyclo- or
tricycloalkyl, phenyl or naphthyl group
is unsubstituted or substituted with 1-3
hydroxy, halo, C1-C3 alkvl or C1-C3
alkoxy groups;

or a §harmaceutica11y acceptable salt thereof; comprising

reacting a compound of formula I wherein R3 and R% combine

with the nitrogen to which they are attached to form amino-
substituted l-pyrrolidinyl, l-piperidinyl, or l-hexamethyl-
eneiminyl, with a compound of the formula

HO,C-R>

in the presence of a coupling agent for aﬁide—forming

reactions.

16. A method of Claim 15 wherein the
compound-of formula I is & compound wherein R>® is hydroxy-
substituted cycioalkyl, bicyclo- or tricycloalkyl.

17. A method of Claim 16 wherein the

compound of formula I is a compound wherein R® is hydroxy-

substituted adamantyl.
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