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SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES
E S D,
Re P1-PHARMACIA & UPJOHN COMPANY .-Solicitud de Patente de

Invencidn __para _ "AMINOALCOXICARB E PARA EL
TRATAMIENTO DE ENFERMEDADES DEL SNC” -Clase A 61 -

Expediente numero 00-066 777 -

, 1 Me refiero a mi solicitud amba nombrada de fecha 5 de Septiembre de
2000

2 Anexas me permito presentar a usted

(1) Copias autenticas (2) de las pnmeras solictudes de patente
presentadas para el invento amba nombrado respecto de las cuales
reclamo priondad, a saber

(a) Copia auténtica debidamente certificada de la solicitud
estadinense numero 60/152 638 de 7 de Septiembre de 1999,
’ junto con la traduccién Oficial numero LLC-069-2000
correspondiente a las legalizaciones y rewindicaciones de
dicho documento,

(b) Copia autentica debidamente certificada de la solicitud
estadinense numero 60/203 771 de 12 de Mayo de 2000 junto
con la traduccion oficial numero  LLC-070-2000
correspondiente a las legalizaciones y reivindicaciones de
dicho documento,

(2) Copia debidamente autenticada por el Notano Sexto del Circulo de
Bogota de los documentos que acreditan la calidad de Traductor
Oficial del Sefior Gabnel Rueda Chadid quien elaboré la traduccion
de las solicitudes estandinenses numero 60/152 638 y 60/203 771,
respecto de las cuales se reivindica pnondad en el presente caso



Ruego a usted tomar nota de lo anterior y proceder de conformidad
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HACEK CONSTAR
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EL SECRETARIO GENERAL DEL MINISTERIO DE
JUSTICIA Y DEL DERECHO

CERTIFICA

Que por Resolucion 5996 del 29 de noviembre de 1982, le fue expedida

licencia para ejercer funciones de Traductor e Interprete Oficial er los

idiomas INGLES-ESPANOL, ESPANOL-INGLES a GABRIEL RUEDA

CHADID, identificado con la cedula de ciudadama No 17 124 14

expedida en Bogota Qune dicha resolucion se encuentra wg@ﬁﬁgﬁﬁaﬁ%g&;ﬁ? %
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TRIBUNAL SUPERIOR DEL DISTRITG JUDICIAL DE SANTAFE DE BOGOTA
SECRETARIA GEKERAL

LA SUSCRITA SECRETARIA DEL H. TRIBUNAL SUPERIOR DEL DISTRITO JUDICIAL
DE SANTAFE OE BOGOTA,

CERTIFICA

Que el Acuerdo No. 183 de dicieabre 3 de 19682 emanado de esta Corpora-
c16n, por medio del cual did posesidon al seiior GABRIEL RUEDA CHA
1dentificado con C&dula de Ciudadania ndmero 17 124 145_ga\ 86gotd,
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Pharmacia & Upjohn Company C-PUC 6219 2

REF LLC-069-2000 La presente es Traduccidn Oficial de un
documento presentade originalmente en inglés Esta
traduccién es elaborada por Gabriel Rueda Chadid

{Traductor Oficial)

ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS QUE LLEGAREN A LEER EL CONTENIDO DEL
PRESENTE DOCUMENTO LES CERTIFICAMODS
DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS

Oficina de Marcas y Patentes de los Estados Unidos

Junio 13 del 2000
Se certifica gque anexo se encuentra fiel copia de los Registros
de la Oficina de Marcas y Patentes de los Estados Unidos
correspondientes a los documentos de la patente solicitada y
cuya 1i1dentificacién aparece mas adelante, la cual cumplié con
los requerimientos exigidos para que se otorgue una fecha de
presentacidén de acuerdo con los dispuesto en la Seccibén 35 USC

111

Namero de Solicaitud 60/152 638
Fecha de presentacién Septiembre 07 de 1999

Por autorizaciédn del

COMISICNADO DE MARCAS REGISTRADAS Y PATENTES

P SWAIN

Funcicnario Encargado de Certificaciones (Hay firma y sello)
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BRIEL RUEDA CHADID
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REIVINDICACIONES

1 Un compuesto de la formula

Ry R
SCH N

. H' Ry

R ‘/(CHz}n

I

donde
Ry es
(a) H,
(b} halo, o

(c) alquilo Ci-s,

R: es
(a) H,
{b) halo,
(c} =OH,
(d} -CN,
(e) ~-CFa,

(£} =-0(C:i-¢)alquilo,
(g} alquilo Ci-g,

(h} caicloalquilo Ci.s,
(1) -NRsRs,

(3) -CONRsRe,

(k) -SO02NRsRe,

{1) ~-COORs,

{m) fenilo, sustituido opcionalmente por halo OH
4 r

2
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alquilo O(Ci4), © alquilo Ci-e

donde cada Rs: es independientemente

(a)
(b)
{c)

Ry es
{a)
(b)

H,
alquilo Ci¢, ©

cicloalquilo Ca-s,

arilo, o

hetercarailo,

Rs ¥ Re¢ son independientemente

(a)
(b)
{c)

Rt es

(a)
(b}
(c)

H,
alquilo Ci-s, ©

cicloalquilo Ca-s.

H,
alquilo Ci-s, ©
fenilo-(algquilo Ci-3) donde el fenilo

sustituirse por Rz,

Rs ¥ Re son independientemente

(a)
(b)

(c)
(d)
(e)
(£}

H,

alquilo Ci-s, sustituirdo opcionalmente por
heterocarilo, o ciclocalquilo Csa-s,

alqueno Cz-g,

cicloalguilo Cs-s,

alguilo Cz-¢ sustituido por Rie,

puede

arilo,

-CHO, con la condicién de que tan solo uno de 1los Re

3
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y Rs sea CHO, y el otro sea H,
{(g) arilo,
(h} heterociclico, donde el heterociclico se enlaza por
medio del 4tomo de carbono al nitrégeno al cual se
encuentra adherido, o
(1} Re y Re tomados conjuntamente con el nitrégenc al
cual se adhieren forman un anillo heterociclico donde el anillo
heterociclico puede tener de uno a dos heterodtomos adicionales
que se seleccionan a partir del grupo conformado por oxigeno,
azufre y N(Y) y donde los 4tomos de carbono del anillo

heterociclico se sustituyen opcionalmente por uno o dos Ris.

Rio es
(a) -OH,
{b) -O(alguilo Ci-4), alquilo opcionalmente sustituido
por OH,
{c) =0(alguilo Ci-4)-NR1iRiz,
(d) heterociclico, o

(e} -COzRs,

Ri1 v Riz son independientemente,
{c) H, ©

{d) alquiloc Ci-4,

arilo es fenilo o naftilo, sustituido opcionalmente por uno o
mas Ria,

heteroarilo es un radical de un anillo aromiético monociclico de
cinco © sels miembros que tiene uno ¢ dos hetercatomos y cada
uno se selecciona a partir del grupo conformado por oxigeno,

azufre, y N(X), © un radical de un anillo aromatico biciclico

o
ﬁzsﬂﬁ:ﬂmm
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RESOLUCION 5996 DE NOV 282
MINISTERIO DE [ USTICIA
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orto-fusionado de nueve o diez miembros que tiene uno, dos o
tres hetercatomes, donde cada uno se selecciona a partir del
grupo conformado por oxigeno, azufre, y N(X),

donde 1l1los Aatomos de carbono del heterocarilo pueden estar
sustituidos por Ria,

el heterociclico es un radical de un anillo heterociclico
parcialmente saturado o© insaturado de c¢inco, sSeis © siete
miembros que tiene uno, dos o© tres heterodtomos que se
selecciona a partir del grupc conformado por oxigeno, azufre y
N(Y) donde los a&atomos de carbono del anille heterociclico

pueden sustituirse por R,

X estd ausente, H o alquilo Ci-,

Y es
(a} H,
(b} algquilo Ci-e, sustituido opcionalmente por arilo o
heterocarilo,
(c) cicloalquilo Ciz-¢, ©
{d) alquilo Cz-¢ sustituido por -0H, -Ol{alquilo Cis), -~
O(alquilo Ci-3) -NRyjRiz, ~CO2Rs, o NHCHO, o
(e) =OH,
Ri3 es
{a) halo,
(b)y ~OCH,
{c) -CN,
(d) =CFa,

(e) -0(Ci-s}alquilo,
(f£) alquilo Ci-s,

(g} cacloalquilo Ca-s,

4 Cﬁ pID
‘ABRIEL RUEDA CHA
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{h) -NRsRs,

{1} ~CONRsRe,

(3} —SO2NRsRe,

{k} -COOR3,

{1} =0OCFs, ©

(m) fenilo, sustituido opcionalmente por halo, OH, O(Ci-

s4)alquilo, o alquilo Ci-e,

Riu4 es
{a) algquilo Ci-s,
(b) ciclealquilo Cs-s,
(c) algquilo Cz-¢ sustituido por ~-OH, =-O(alquilo Ci-s), =~
O(alquilo Ci-q4)-NRiiRi2, © -COzRs,
(d} -OH, o

(e} oxo (=0),

mes 2, 304,

nesl, 2, 3 0 4,

Cicloalquilo Ci3-¢ en cada una de las definiciones dadas
anteriormente, pueden sustituirse cada uno y en forma
independiente por OH, alquilo Ci4, u oxo (=0), con las

siguientes condiciones

{a) cuando R4 es arilo sustituido por fluoro, Rz no puede ser
fluoro ni1i clorc en la posicidn C~-6 de la formula I,

(b} cuando Rs es, 4-tiazolilo, no se puede sustituir por 4-
clorofenilio,

o una sal farmacéuticamente aceptable, racemate, solvato,
tautomero, isomero Optico © sus derivados de precursores de

drogas,

s C
DID
RUEDA CHA
‘L&M oR OFICIAL

TRADUCT
N 59
RESOLUCIO
MINISTERIO D

o5 DE NOV 29-82
g JUSTICIA



125

{(c) cuando Rs es hetercarilo, hetercarilo no es 4-piridilo

2 Un compuesto de la reivindicacidn 1 donde Ri es H,

halo, ¢ alquilo Ci-¢

3 Un compuesto de la reivindicacibédn 1 donde Ri1 es H,

CHi3, fluorc o cloro
4 Un compuesto de la reivindicacién 1 donde R; es H

5 Un compuesto de la reivindicacidn 1 donde R: es H,
halo, -OH, -CN, -CFi3, -0(Ci-e¢}alquilo, alquilo Ci.s, cicloalquilo
Cs-6, -NRsRg, —CONRsRs, -S5O:NRsRs, -COOR7, o fenilo, sustituido
opcionalmente por halo, OH, 0(Ci-4)alguilo, o alquilo Ci-s, donde
Rs, Rs y Ry corresponden a la definicién dada en 1la

reivindicacién 1

6 Un compuesto de la reivindicacién 1 donde Rz es H,

halo, o alquilo Ci-s

7 Un compuesto de la reavindicacidn 1 donde Rz es H

8 Un compuesto de la reivindicacién 1 donde Rz es cloro
o fluoro

9 Un compuesto de la reivindicacién 1 donde Rz es
metilo

10 Un compuesto de la reivindicacidn 1 donde m es 2

af//,
P-nm “UEDA CHADID

TRADUCTOR OFICIAL
RESOLUCION 5996 DE NOV 19-83
MINISTERIO DB JUSTICIA



1%

11 Un compuesto de la reivindicacién 1 donde Rs es arilo

¢ heteroarilo

12 Un compuesto de la reivindicacién 1 donde Rs es

fenilo

13 Un compuesto de la reivaindicacién 1 donde R4 es

fenilo sustituido por fluoro o cloro

14 Un compuesto de la reivindicacién 1 donde Rs es
piridilo, tiofeno, benzotiofeno, benzofurano, benzimidazola,

imidazola o tiazola

15 Un compuesto de la reivindicacién 1 donde Rg¢ es

metilo-1,3-ti1azol-4-110 ¢ 5-cloro-l-benzotiofn-3-ilo

le Un compuesto de la reivindicacién 1 donde cada Ra es

independientemente H, alquilo Ci-s, © cicloalquilo Cs-¢

17 Un compuesto de la reavandicacidn 1 donde cada Ri: es

1ndependientemente H

18 Un compuesto de la reivindicacidén 1 donde Rs y Re son
independientemente
(a) H,
(b} alguilo Ci-6, sustituido opcionalmente por arilo,
heteroarilo, o cicloalquilo Cs-e,
(c} alquenoc Ci-e,
{(d) cicloalquilo Ca-s,

B ~{;¥£%¢f1i;DACH ~ 2
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(e) alguilo Cz.s sustituido por Rio,

(£) =CHO,

(g} arilo,

(h) heterociclico, donde el heterociclico se enlaza via
atomo de carbono con el nitrdégeno al cual se
adhiere, ©

{1) Rs y Rs tomados conjuntamente con el nitrdbgeno al

cual se adhieren forman un anillo heterociclico donde dicho
anillo heterociclico puede tener de unoc a dos heteroatomos
adicionales que se seleccionan a partir del grupo conformado
por oxigeno, azufre y N(Y) y donde los atomos de carbono del
anillo heterociclico se sustituyen opcicnalmente por uno o dos
Ri4, donde Ric y Y son 1iguales a la definiciébn dada en la

reivindicaciédn 1

19 Un compuesto de la reivindicacidn 1 donde Rs es H, Rs

es H

20 Un compuesto de la reivindicacién 1 donde Rs es H, Ry

es alquilo Ci.s, alqueno Cz-3, © —-CHO

21 Un compuesto de la reivindicacidén 1 donde Rs es H, Re

es metilo

22 Un compuesto de la reivindicacién 1 donde Rs es H, Rs
es alquilo Ci-¢ sustituido por cicloalquilo Ci-s, donde el
cicloalquilo es sustituido opcionalmente por -OH, alquilo Ci-q,

u OXo

L’
9 B RUEDA CHADID
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23 Un compuesto de 1la reivindicacibébn 22 donde el
cicloalquilo es cicleoproplleo, ciaclobutilo, caclopentilo, o

ciclochexilo

24 Un compuesto de la reivindicacidn 1 donde Ry @3 H, Re
es alquilo Caz-¢ sustituido por -OH, ~O(alquilo Ci-a), -O(alguilo
Ci1-¢—-OH), © -COzalquilo Ci-4

25 Un compuesto de la reivindicacié4n 1 donde Rg es H, Rs
es ciclopropilo, ciclobutilo, ciclopentilo, © <c¢iclohexilo,

sustituido opcionalmente por -OH, alquilo Ci-4 u oxo

26 Un compuesto de la reivindicacidén 1 donde Re es H, Ry
es alquilo Ci-¢ sustituido por
(a) fenilo, sustituido opcionalmente por fluoro o cloro,
(b} piradilo, tiofeno, benzotiofeno, benzofurano,
benzimidazola, imidazola o tiazola, ©
(c) heterociclico, que se enlaza por medic del atomo de

carbono al nitrdgeno al que se le adhiere

27 Un compuesto de la reivindicacidn 21 donde Rs es H,
Ry es alquilo Ci-4 sustituido por fluorofenilo, clorecfenilo,

piridilo, benzimidazola, o l-benzil-piperidinilo

28 Un compuesto de la reivindicacidn 1 donde Rs es H, Rs
es alquilo Cz-¢ sustituido por acetidilo, parrolidinilo,

piperidinilo, piperazinilo, morfolinilo, taiomorfolinilo, 1-

benzil-piperidinilo, l-metil-piperidinilo, dioxolano,

imidazolidaina, oxazolidainailo, oxaticlano, 4-haidroxi-1-

piperidinilo, 4-etanol-l-piperazinilo-, 4-etirlformamida-1-~
10
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piperazinilo-, o 4-metil-l-piperazinilo

29 Un compuesto de la reivindicacién 1 donde Rs ¥ R
tomados conjuntamente con el nitrégeno al que se le adhieren
forman un anillo heterociclico, donde dacho anillo
heterociclico puede tener de uno a dos heterodtomos adicionales
que se seleccionan a partir del grupo conformado por oxigeno,
azufre y N(Y), donde Y corresponde a la definicién dada en la

reivindicacién 1

30 Un compuesto de la reivandicacién 1 donde Rs y Re
tomados conjuntamente con el naitrégeno al que se le adhieren
forman 4-morfolinilo, 1-pairrolidinile, 1-piperidinilo, 1~
piperazinilo, 4-hidroxil-1-piperidinilo, 4-etanol-1-
piperazinilo-, 4-etilformamida-l-piperazinilo-, o© 4-metil-1-

piperazinilo

31 Un compuesto de la reivindicacién 1 donde Re y Re son
independientemente H, metilo, etilo, propilo, i-propancl, 2-
propen, l-pentancl, 2-metil-l-propanol, 2-butanol, 1l-etanol,
etoxi~l-etanol, -CH2CH2COzetilo, 2-metoxietilo, 4-clorofenetilo,

0 4~-fluorofenetilo

32 Un compuesto de la reivindicacién 1 donde Rs y Re
tomados conjuntamente con el nltrégeno al que se le adhieren

forman el 4-metil-l-piperazinilo

33 Un compuesto de la reivindicacidn que es
a) N-{2~[{9-benzil-9H-carbazol-4-11)oxilet1l}-N,N-

dietilamina,

11
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b}

c)

d)

e)

£)

g}

h)

1)

3)

k)

1)

m)

n)

o)

p)

q)

5

L

N-{2-[(9-benzi1l-8-cloro-9H~carbazol-4-11)oxijet1l}-N, N~
dietilamina,
N-(2~{[8-cloro~9-(4-fluorobenzil)-9H~-carbazol-4-
1l]oxi}etil}~N,N-dietilamina,
N-{2-[(9-benzi1l-8-met1l-9H-carbazol-4-1l1)oxi]let1l}-N,N-
dietilamina,
N,N-diet1l-N-{2-{[9=(4-fluorobenzil)-8-met1l-9H-carbazol-
4-1l1]oxi}etil)amina,

N-{2-[ (9-benzil-9H-carbazol-4-1l)oxi]et1l}-N-(2-
pairidinilmetil}amina,
N-{2-[(9-benzil-8-fluoro-9H-carbazol-4-i1l)oxi]etil}-N,N-
dietilamina,
9-benzil-4-[2-(4-morfolinil)etoxi]-9H~-carbazola,
2-(4-{2-[{9-benz1l-9H~carbazol-4-1l)ox1}et1l}-1~-
piperazinil)-l-etanol,
3-({2-[{9-benzi1l-9H~carbazol-4-1l)oxi]etil}amino)}-1-
propanol,

N~-{2-{ (9-benzil-9H-carbazol-4-1l)oxiletil}=-2~propen-1-
amina,

N-{2-[(9-benzil-%H-carbazol-4-1l1}oxi]et1l}-3-(4-
morfolinil)-l-propanamina,
5~({2-[{9~benzll-9H-carbazol-4-1l)oxi)etil}amino)-1-
pentanol,

N-{2-{ (9-benzil-9H-carbazol-4-1l)oxilet1il}-1-propanamina,
N-{2-[ (9-benzil-9H-carbazol-4-1l)oxi]et1l}-N-propil-1-
propanamina,

l1-benzil-N-{2-{ (9-benzil-9H~-carbazol-4~11)oxi]jet1l}-4~
piperidinamina,
2=-({2-{{9-benzil-9H-carbazol~4-1l1)oxi]etillamino)-2-met1l-

1-propanol,

12
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r) 2-{(9-benzil-9H-carbazol-4-11)ox1]-N-(4-clorofenetil)~1-
etanamina,

s) 2-[(9-benzil-9H-carbazol-4-11)ox1]-N-(ciclohexilmetail)-1-
etanamina,

t) 2=-[(9-benzil-9H-carbazcl-4-11)oxi]-N~[2- (4~
morfolinil)etil]-1l-etanamina,

u} 1-{{2-[({9-benzi1l-9H-carbazol-4-11)oxiletil}amino)~2-
butanol,

v) 2-[({9-benzi1l-9H-carbazol-4-1l1)ox1]-N-(4-fluorofenet1l)-1-

etanamaina,

w) 2-(2-({2-{(9-benzil-9H-carbazol-4~1l)oxi]etil}amino)
etoxi)~-1-etanocl,

X) (1s,28)-2-({2-[{9-benz1l~9H-carbazol-4-1l)ox1i]et1l}
amino}ciclohexanol,

Y) etil 3-({2-[(9-benzil-9H-carbazol-4-11}oxi]et1l}
amino)propanocato,

z) N-{2-[(9~benzil-9H-carbazol~4~-il)oxi]et1l}
ciclobutanamina,

aa) 2-{4-{2-[(9-benzil-9H-carbazol-4-il)oxilet1l}-1-
piperazinil)etilformamida,

bb} N-(l1H-benzimidazol-2-ilmetil)-2-{{9~benzil-9H-carbazol-4-
1l)oxi}-l-etanamina,

cc) 1-{2-[(9-benzil-9H-carbazol-4-1l)oxi]letil}-4-piperidaincl,

dd) 9-benzil-4-[2-(4-metil-l-piperazinil)etoxi]-9H-carbazola,

ee) N-{2-[(9-benzil-9H-carbazol-4-1l)oxijetil}-N-
ciclopropilamina,

ff) N=-{2~[(9-benzil-9H-carbazol-4-i1l)oxi}etil}-N,N-
dimetilamina,

gg) N-{2-[(9-benzil-9H-carbazol-4-i1l)oxiletil}formamida,

13

lﬁfadé. RUEDA CHADID

TRADUCTOR OFICIAL
RESOLU‘GION 5996 DE NOV 129-82
MINISTERIO DE JUSTICIA



hh)

11)

33)

kk)

11)

mm)

nn)

00)

PP)

qaq)

rr)

s3)

tt)

uu)

vv)

WW)

xx)

32 |

N-{2-[(9-benz1l-9H-carbazol-4-1l1)oxi]et1il}-N-metilamina, ©
su sal de acido maleico,
2~[(9-benzil-9H-carbazol~-4-11)oxi]etilamina,
N-{2-[{9~benzil-9H-carbazol-4-i1l)oxi}jetil}~-N-(2-
metoxietil)amina,
N-et1l-N-{[{l1-fenil-1,2-dihidro[l,4]oxazino[2,3,4-
jk]carbazol-7-1l)oxijetal}amina, o© su sal de acido
maleico,
9~-benzil-4-[2-(l-pirrolidinil)etoxi]~9H~-carbazola,

9-benzil-4-~-[2-(l1-piperidinil)etoxi]-9H-carbazola,

9-benzil=-4-[2-(l~-piperazinil)etoxi]-9H-carbazola,
2-[(9-benzil-fluoro-9H-carbazol-4-1l1)oxiletilamina,
N,N-dietil-N-(2-{ [8-fluoro-9-(4-fluorobenzil)-9H-carbazol-
4-il]joxi}letirl)amina,
N-{2-[(9-benzil-6-cloro-9H-carbazol-4-1l1)oxiletil}-N, N~
dietilamina,
N-{2-[(9-benzil-6-fluoro-9H-carbazol-4-11)oxi]et1l}-N,N-
dietilamina,
N=-{2-[(9-benzil=-6-met1l-9H~-carbazol-4-11)ox1i]et1l}-N,N-
dretilamaina,
2-((9-benzil-6~meti1l~9H-carbazol-4~-1l)oxi]etilamina,
N-{2-[(9~benzil-6-met1il-9H-carbazol-4-1l)oxilet1l}~N-
metilamina,
N,N-dietil-N-{2-{[9-(4-fluorcbenzil)-6-met1l-9H-carbazol-
4-1l)oxi}etil}amina,
2-{{2-[({9-benzil-9H~carbazol-4-1l}oxi]etil}amino)-1l-etanol
0 su sal de acido maleico,
2-({9-[{5-Cloro-l-benzotiofen~3-1l)metil}-9H-carbazol-4-

1l}oxi)etilamina o su sal de sulfonato de metano, ©

(;L
&ﬁgn RUEDA CHADID

TRADUCTOR OPFICIAL
RLSCLUCION 5998 DE NOV 219-82
MINISTERIO DE JUSTICIA
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vy) 2-({9-[(2-Metil-1,3-t1azol-4-11)metil}-9H~carbazol-4~

1l}oxi)etilamina o0 su sal de sulfonato de metano
34 Un compuesto de la reivindicacidn 1 que es

a) 2={({9-benzil-B-fluoro-9H-carbazol-4-1l)oxi]etilamina, o

b) 2-[(9-benzil-8-fluoro-9H~-carbazol~4-i1ljoxi)etilamina
35 Un compuesto de la reivandicacién 1 el cual es

a) N-{2-[(9-benzil-9H-carbazol-4~11)ox1]etil}-N-metilamina o
su sal de acido maleico,

b) 9-benzil-4-[2-(4-met1l-1-piperazinil)etoxi]-9H-carbazol, o

c) N-{2-[{9-benzil-6-metil-9H-carbazol-4-1l)oxi]etil}-N-

metilamina

36 Un método para el tratamiento de enfermedad o
condicié4n en un mamifero donde el receptor 5-HT estd implicado
y la modulacién de la funcidén 5-HT es deseable y comprende la
administracién de una cantidad terapéuticamente eficaz de un
compuesto de uno de 1los productos descritos en 1la

reivaindicacién 1 al mamifero

37 El método de la reivindicacid4n 36 donde el receptor

es receptor 5-HTs

38 El método de 1la reavindicacién 36 donde 1la
enfermedad o condicié4n es antiedad, depresibn, esquisofrenia,
enfermedad relacionada con el estres, trastorno de pénico,

fobia, trastorno obsesivo compulsivo, sindrome de estres post-

E/
RIEZ RUEDA CHAD'D

TRADUCTOR OFICIAL
RESOLUCION 5996 DE NOV 29-82
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traumatico, depresién del sistema inmune, psicosis, parafrenia, '
mania, trastornos convulsivos, desordenes de la personalidad,
cefalea de mgraila, drogadiccidén, alcoholismo, obesidad,

trastornos de la alimentacidn, o trastornos del suefio

39 El método de 1la reivindicacién 36 donde 1la
enfermedad o© condicién es sintoma psicdético, afectivo,
vegetativo y psicomotor de esquisofrenia y efectos colaterales

motores extrapiramidales de otros medicamentos antipsicédticos

40 El método de 1la reivaindicacidén 36 donde la
enfermedad es ansiedad, obesidad, depresién o enfermedad

relacionada con el estres

4] Un método para la modulacién de la funcién del
receptor 5-HT, que comprende la puesta en contacto del receptor
con una cantidad 1inhibitoria eficaz de un compuesto de 1la

reivindicacién 1

42 El método de la reavindicacién 41 donde el receptor

es receptor 5-HTe

La anterior es Traduccidn Oficial de un documento presentado
originalmente en 1nglés [Esta traduccién fue realizada por
GABRIEL RUEDA CHADID (Traductor Oficial) Resolucién 5996 del

Minjusticia, por lo cual estampo mi Sello y Firmo

Santafé de Bogotd D C , Agosto 28 del 2000

o
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Washington DC 20231
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"‘ Sir
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tr apphcation 1s entitled Amunoalkoxy Carbazoles for the Treatment of CNS Diseases our
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same as the document on the disk. (37 CFR 1 821(f) and MPEP 2422 06)

[X] The name(s) and residence addresse(s) of the inventor(s) are set forth on the
attached Inveantor Information Sheet.

[] Asprovided in 37 CFR 141(2)(3) mstead of providing the names of the inventors at
‘ this ime, the apphcant identifieris PNU

Thus application 1s being sent by Express Maul uader 37 CFR 1 10 and the required
certificate appears above
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AMINOALKOXY CARBAZOLES FOR
THE TREATMENT OF CNS DISEASES

FIELD OF THE INVENTION

The present mvention provides aminoalkoxy carbazole denivatuves, and-more -
specifically provides compounds of formula (I) described herein below These compounds
are 5-HT ligands, and are useful for treating diseases wherein modulation of 5-HT activity
1s desired

BACKGROUND OF THE INVENTION

Many diseases of the central nervous system are influenced by the adrenergic, the
dopaminergc, and the serotonergic neurotransmtter systems For example, serotomun has
been implicated 1n 2 number of diseases and conditions which onginate 1n the central
nervous system. These mclude diseases and condrhions related to sleeping, cating, - —
perceaving pam, controlhing body temperature, controlling blood pressure, depression,
anxiety, schizophrema, and other bodily states R. W Fuller, Biology of Serotonergic
Transmussion, 221 (1982), D J Boullin, Serotonin 1n Mental Abnormalities 1 316 (1978),

J Barchas, etal Serotontn and Behavior, (1973) Serotonmn also plays an important role 1n
penipheral systems, such as the gastromtesunal system, where it has been found to mediate 2
variety of contractile secretory, and electrophysiologic effects.

As a result of the broad distribution of serotonin withun the body, there s a —
tremendous mterest in drugs that affect serotonergic systems In particular, receptor-
specific agomsts and antagomsts are of mterest for the treatment of a wide range of
disorders, including anxiety, depression hypertension, mgraine, obesity compulsive
disorders, schwzophrenia, autism, neurodegencrative disorders (e.g Alzheimer’s discase,
Parkinsomsm, and Huntington'’s chorea), and chemotherapy-induced vomiting, M. D
Gershon etal The Penpheral Actions of 5-Hydroxytryptamine, 246 (1989), P R. Saxena,
ctal Journal of Cardiovascular Pharmacology, 15 Supplement 7 (1990)

The mayor classes of serotonin receptors (5-HT; ) contain fourteen to eighteen
scparate receptors that have been formally classified. See Glennon, et al , Neuroscience
and Behavioral Reviews, 1990, 14, 35, and D Hoyer, et al Pharmacol. Rev 1994, 46 157-
203 Recently discovered mformahon regarding subtype identity, distribution, structure,
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and function suggests that it 1s possible to tdentify novel subtype specific agents having
improved therapeutic profiles (e g fewer side effects)

For example, The 5-HT6 receptor was identified m 1993 (Monsma et al Mol.
Pharmaco] 1993, 43 320-327 and Ruat, M etal Biochem. Biophys Res Com. 1993
193,269-276) Several anidepressants and atypical antpsychotics bind to the-5-HF6
receptor with hugh affinity and thug binding may be a factor tn their profile of activiies
(Roth et al J Pharm. Exp Therapeut 1994, 268 1403-1410, Sleightet al Exp Opun.
Ther Patents 1998 8 1217-1224 Boursonetal Bnt J Pharm. 1998 125, 1562-1566
Boess etal Mol Pharmacol 1998, 54, 577-583, Slesghtetal Bnt J Pharmarc! 1998,
124, 556-562) In addition, the 5-HT6 receptor has been linked to generahized stress and
anxiety states (Yoshioka et al Life Sciences 1998 17/18 1473-1477) Together these
studies and observahions suggest that compounds that antagonuze the 5-HTg receptor wall be
useful 1n treating desorders of the central nervous system. Compounds of the present
mvention are - -
5-HT ligands (e g receptor-spedific agomists or antagonists) Thus they are useful for
treating diseases wherein modulation of 5-HT activity 1s desired. Specifically, the
compounds of this invention are useful 1n the treatment of psychos:s, paraphrema, psychotic
depression, mama, schizophrenta, schizophreniform disorders, anxiety, mgrame headache
drug addrction convulsive disorders, personality disorders, post-traumatic stress syndrome,
alcoholism, panic attacks, obsessive-compulsive disorders, and sleep disorders The
compounds of this mvention are also useful to treat psychotic, affective, vegetahve, and
psychomotor symptoms of scluzophremia and the extrapyramidal motor side effects of other
anhpsychotic drugs Ths last action wall allow hagher doses of antpsychotics to be used
and thus greater antipsychotic efficacy to be obtamed as a result of a reduction 1 side
cffects The compounds of this invention are also useful 1n the modulation of eating
behavior and thus arc useful in treating excess weight and assoctated morbadity and
mortality

INFORMATION DISCLOSURE
International Publication No W(Q95/03296 discloses carbazole and dibenzofuran
hapten com pounds
" Abstract of International Publicstion No ‘WO/Y747601 duscloses new heterocyclic
compounds useful for treating schzophrenia.

-2
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European Patent Application EP 839806 discloses tncyclic compounds useful for
hibiung sPLA2 mediated release of fatty acids for condinons such as septic shock

US Patent No 5 668 167 discloses carbazole denivatives uscful for treating
mucrobial infections

US Patent No 4,503,067 discloses carbazolyl-(4)-oxypropanolamine compounds
useful for treating cardrac diseases

US Patent No 3 932 424 discloses carbazoles useful as antiviral agents

US Patent No 3 896 145 discloses carbazoles useful as antunflammatory, analgesic,
and anti-theumatic agents —

US Patent No 3 759 948 discloses tncychc carboxylic acid and ester derivatives
useful as anti-inflammatory anti-pyretic and analgesic agents

DE 4330175 discloses beta carbolines useful for treating Parkinson s disease,
Alzbeimer s disease, semle dementia, epalepsy schizophrenia, migraine ete

Abstract of Japanese Patent No 0622809F discloses carbazole denivanives iseful for
treating 1schaemic encephalopathy

Abstract of French Patent No 2516512 discloses pyndo-indole denvatives useful
for treanng cardiac rhythm diseases.

SUMMARY OF THE INVENTION
The present invention provides a compound of formula I
Ry
Ry
(CHY) N
o A R
R
H‘/ (éHI)ﬂ
I
wheremn
R‘l 1S
@@ K
®) halo, or
s+ © Cusakyl, ) »
Ra1s

(a H,
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()  halo
(©) -OH,
d N
(& -CH
(®  -O(Cieakyl - = - -
®  Cisalkyl,
(h)  Csgcycloalkyl
(M -NRsR,,
)  -CONRsRs, —
(k) -SO;NRsRs
(Y -COOR;7,
(m) -OCFs or
(n)  phenyl, optionally substituted with halo, OH O(C,.4) alkyi, or Cy.5 alkyl,
cach R; 1s independently ~ -
@ H
() Cisalkyl, or
() Cygcycloalkyt
Ry1s
(8 aryl or
(b)  heteroaryl
Rs and Ry are independently ——
(@ H
() Cisakyl, or
() Csgcycloalkyl,
Ry1s
@ B§H
() Cisalkyl,or
{©) (C) s alkyl)-phenyl wherein phenyl may be substituted with Ry
Rs and Ry are independently
@® H
(b} Ciealkyl, optionally substtuted with aryl, hetroaryl, or C3.4 cycloalkyl,
(© Crgalkene, ) .

(d) Giscycloalkyl,
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() Ca.6 alkyl substituted with Ryq,
§9)] -CHO, provided that only one, of the Rg and Ry 1s CHO the other one 1s H,

(8 anyl,
(h)  heterocyclic, which 15 bonded via carbon atom to the nitrogen to which 1t 1s
attached or - -

-

() Rs and Ry taken together with the nitrogen to whuch they are attached form a
heterocyclic nng wherein the heterocyclic nng may have one to two additional heteroatoms
selected from the group consisting of oxygen, sulfur and N(Y) and wheremn the carbon
atoms of the heterocyche ring 1s optionally substituted with one or two Ryq,

Ripis
(a -OH,
(b)  -O(C;4 alkyl), optionally alkyl 1s substituted with OH,
(€} -O(Ciaalkyl}NRuRp2
(d) beterocychc, or - - —
(¢) -COqRs,
Ry and R, are independently,
(a) H, or
®) Cisalkyl,

aryl 1s phenyl or naphthyl, optionally substituted with one or more Ry3
heteroaryl i1s a radical of 2 five- or six-membered monocyclic aromatic nng having one or
two heteroatoms each selected from the group consistng of oxygen, sulfur, and N(X), ora
radical of a nine- or ten-membered ortho-fused bicyclic aromatic nng having one, two or
three heteroatoms each selected from the group consisting of oxygen, sulfur, and N(X),
wherein carbon atorns of heteroaryl may be substituted with Ry,

heterocyclic 1s a radscal of a five- six-, or seven-membered partially-saturated or
unsaturated heterocyclic nng having one, two or three heteroatoms selected from the group
consisting of oxygen sulfur and N(Y) wherein the carbon atoms of the heterocyclic nog
may be substituted with Ryy,

X 15 absent, H or C,4 alkyl,

Y

T

{a) H,
()  Cisalkyl, optionally substituted wath aryf or hetroaryl, *
(c) Cs.s cycloalkyl, or
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(d)  Caealkyl substituted with -OH -O(C,.4 alkyl), -O(C;.4 alkyl)-NR11R)2
-COzRs, or NHCHO or
() -OH,
Riz1s
(a) halo - - = —
®) -OH
© <CN,
d -Ch,
© -OCreakyl, —
@  Cigalyl
(9] Cs¢ cycloalkyl
(h) -NRsRs
() -CONRsRg
@  -SO.NRsRg, ~ -7
k) -COOR;
® -OCH or
(m) phenyl, optionally substituted with halo OH, O(Cy4) alkyl or C)¢ alkyl
Ris1s
(@) Cisalkyl,
() GCsscycloalkyl
(¢) Cy¢alkyl subshmted wath -OH, -O(C1.4 alkyl), -O(C; 4 alkyl)-NRy1R;2, or N
-CO3Rs,
d -OH,or
(¢) oxo(=0),
mis2,3o0r4
nisl 2 3 or4,

Cs.s cycloalkyl m each of the above defimtions, may be each and independently substtuted
with -OH, C, alkyl, or oxo (=0O) and with the following provisos

()  when Ry1s aryl substituted wath fluoro, R; cammot be fluoro or chloro at the C-6
position of formula I,

(b)  when Ry 1s 4-thiazolyl, it cannot be substituted with 4-chiorophenyl,

or a pharmaceutically atceptable salt, racemate, solvate, tantomer, optical 1somes or prodrug
denvative thereof,
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(c)  when Rq1s heteroaryl heteroaryl 1s not 4-pyndyl

In another aspect, the present invention also provides

a pharmaceutical composition compnsing a compound of formula I, ora
pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable excipient {the
composition preferably comprises a therapeutically gffective amount of the compound or
salt),

a method for treating a disease or condition 1n a mammal (e.g. 2 human) wherein a
5-HT receptor 1s implicated and modulation of 2 5-HT function 1s desired compnsing
admimstering a therapeutically effective amount of a compound of formula L, or a
pharmaceutically acceptable salt thereof to the mammal

a method for treating or preventing anxiety obesity, depression, schizophrema, a
stress related disease (e g general anxiety disorder) pamic disorder, a phobia, obsessive
compulsive disorder, post-traumatic-stress syndrome, smmune system depression, a stress
mduced problem with the gastrointestinal qr cardiovascnlar system, eating disorders or
sexual dysfunction n a mammal (e.g a human) compnsing admumstenng a therapeuncally
effective amount of a compound of formula I, or a2 pharmaceutically acceptable salt thereof
to the mammal,

a method of treating or preventing anxiety obesity, depression, or a stress related
disease, compnising admimistening to a mammal (e g. a human) in need of such treatment, a
therapeutically effective amount of a compound of formula (I) or a pharmaceutically
acceptable salt thercof —

a compound of formula (I) or a pharmacentically acceptable salt thereof for use 1
medical diagnoss or therapy (e.g the treatment or prevention of 5-HT related disease such
as anxiety, obesity, depression, or a stress related disease),

the use of a compound of formula (I) or a pharmaceutically acceptable salt thereof to
prepare 2 medicament for treatmg or preventing anxicty, obesity, depression, schizophrema,
a stress related disease (¢ g general anxiety disorder) pame disorder, a phobia, obsessive
compulsrve disorder, post-traumatic-stress syndrome, immune system depression, a stress
mduced problem with the gastromtestinal or cardiovascular system, or sexual dysfunction m
a mammal (e.g a human),

the nse of a compound of formula (I) or a pharmacentically acceptable salt thereof to
prepare a medicament for treating or preventng'anxiety, obesity, depression,’or a stress
related disease 1n a mamms] (e g. a human) and

7
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a method for modulating 5-HT (e g 5-HTg) receptor funcion compnsing
contacting (in vitro or in vive) the receptor with an cffective inhibitory amount of a
compound of formula I, or a pharmaceutically acceptable salt thereof

The snvention also provides novel intermediates and processes disclosed herein that
are uscful for prepanng compounds of formulal - - -

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention are generally named according to the
IUP# 7 or CAS nomenclature system. Abbreviations which are well known to one of
ordinary skill 1n the art may be used (e.g “Ph”™ for phenyl ‘Me’ for methyl ‘Et’ for ethyl,
‘h for hour or hours and ‘It for room temperature)

The carbon atom content of various hydrocarbon-containmg mojeties 1s indicated by
a prefix designating the mmimum and maximum nunber of carbon atoms 1n the moiety,
1¢, the prefix C ., ;mndicates a motety of the mteger 1' to the mieger ) carbon atdms;
mclusive Thus, for example, C; yalkyl refers to alkyl of one to seven carbon atoms,
mclusive

Specific and preferred values listed below for radicals, substutuents and ranges, are
for 1llustration only, they do not cxclude other defined values or other values within defined
ranges for the radicals and substituents

The following defimitions are used, unless otherwise described.

Halo 1s fluoro, chloro, bromo, or 10do

Alkyl denotes both strmight and branched groups but reference to an individual
radical such as “propyl” embraces only the strmaght chain radical, a branched chain 1somer
such as “1sopropyl’ being specifically referred to  Speafically, C; 7 alkyl can be methyl,
ethyl, propyl, 1sopropyl, butyl, 1s0-butyl, sec-butyl, pentyl, 3-pentyl, or hexyl

Alkene denotes both straight and branched groups —

Ca cycloalkyl denotes a cycloalkyl having three to six carbon atoms Specifically,
Ca cycloalkyl can be cyclopropyl, cyclobutyl cyclopentyl, or cyclohexyl

Aryl denotes a phenyl or a naphthyl radical Opuionally, aryl 1s substituted with one
or more halo OH, CN, CF,, O(C,.¢)alkyl, C, alkyl, C3 4 cycloalkyl, NRsRs, CONRsRs,
SO;NRsRg, COOR;, OCF;, or phenyl which 1n turm may be substituted with halo, OH,
O(Cy4) alkyl, of Cy5 alkyl Rsand R are thesame as summanzed above.*
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Heteroaryl denotes a radical of a five- or six-membered monocychic aromatic nng
baving one or two heteroatoms each selected from the group consising of oxygen, sulfur,
and N(X) or a radical of a nine- or ten-membered ortho-fused bicychic aromatic nng having
one, two or three heteroatoms each selected from the group consisting of oxygen sulfur,
and N(X) wherein X 1s absent, H or Cy¢ alkyl wherein carbon atoms of heteroaryl maybe -
substituted with one or more halo, OH, CN, CERs, O(C, g)alkyl, Ci6 alkyl, C3 4 cycloalkyl,
NR;R4, CONRsRs SO:NRsRg, COOR7, OCF; or phenyl which 1n turn may be substituted
with halo OH, O(C,.) alkyl, or C;5 alkyl. Rs, Rs and Ry are the same as summanzed
above Examples of heteroary] are pyndyl tluophene benzothiophene benzofuran
benzimdazole, imudazole or thrazole

Heterocyclic 15 a radical of a five-, six-, or seven-membered partially-satugated or
unsaturated heterocyclic nng having one, two or three heteroatoms selected from the group
consisung of oxygen, sulfur and N(Y) wherein the carbon atoms of the heterocyclic nng 15
optionally substituted with R;4 Y and Ry4 are th® same as summanzed above Examples
of heterocyclic 1s azetidyl, pyrrolidinyl, pipertdinyl, piperazanyl, morpholinyl,
thiomorpbolmy],
1-benzyl-pipenidinyl, 1-methyl-pipenidinyl, dioxolane, medazohdine, oxazolidinyl
oxathiolane, 4-hydroxyl-1-pipenidinyl 4-ethanol-1-piperazinyl-, 4-ethylformanude 1-
piperazinyl-, or 4-methyl-1-piperazinyl

Pharmacentically acceptable salts denotes acid addition salts nseful for
admumstenng the compounds of this mvention and mclude hydrochlonde, hydrobromude, ——
hydroiodide, sulfate, phosphate, acetate, propionate, lactate, mesylate, maleate, malate,
succinate, tartrate, citric acid, 2-hydroxyethyl sulfonate, firmarate, methanesulfonic acid salt
and etc  Specifically, pharmaceutically acceptable salts can be maleate, methanesuifonic
acad salt and etc.

Mammal denotes hbuman and anymals

A specific value for R, 15 H, halo, or C,.¢ alkyl

A specific value for Ry 1s H

A spectfic value for Rz 1s H, halo, -OH, -CN, -CF;, -O(C,.¢)alkyl, C.¢ alkyl,
Cs¢ cycloalkyl, -NRsRg, -CONRsRg, -SO2NRsRg, -COOR7, or phenyl which may be
substituted with halo, -OH, -O(C).4) alkyl, or C,.4 alkyl, wherem Rs and R 18 H, C, g alkyl
ot Cy. ¢ cycloalkyl, wherem Ry 1s Cy.g alkyl, or (C; 3 alkyl)-phenyl whereh phenyl may be
substituted with R,

6219



L

10

15

MOt

A specific value for Ry 1s H, halo or Cy¢ alkyl

A specific value for R; 18 H, chloro fluoro, or methyl

A specific value for Rz 1s H

A speifici value for Rz 1s fluoro or methyl

A specific value for each Rs 15 independently-H, Cy.¢ alkyl, or Cy g cycloalkyl- -

A specific value for each R 1s independently H.

A specific value 1s wherein Ry and Ry are independently H, C, ¢ alkyl (optionally
substituted with aryl, heteroaryl or Cag cycloalkyl) Cy ¢ alkene Csscycloalkyl Cis alkyl
substituted with Ryy, -CHO (provided that only one of the Rg and Ry 1s -CHO, the other one
1s hydrogen), aryl, heterocyclic wherein heterocyclic 1s bonded via carbon atom to the
nitrogen to which 1t 1s attached, or Ry and Ry taken together with the mtrogen to whuch they
are attached form a heterocyclic rmg wherein the heterocyclic nng may have one to two
addinonal heteroatoms selected from the group consisung of oxygen sulfur and N(Y) and
wheremn the carbon atoms of the heterocychic nnis optionally substituted wath one ortwo
Rj3 wherein R, and Y are as defined above, wherein each Cy.6 cycloalkyl 1s optionally
substituted with -OH, C,4 alkyl, or oxo

A specific value 1s wherein Rg1s H, and Rp1s H Cgalkyl Cz4alkene C;galkyl
substtuted with phenyl, wherein phenyl 1s optionally substituted wath fluoro or chioro

A specific value 1s wheremn Rg 1s H and R 18 C,; 5 alkyl substituted with
Ca cycloalkyl, wherem cycloalkyl 1s optionally substtuted with —OH, C;4 alkyl or oxe

A specific value 1s wherein Rg 1s H, and Rg 18 C;.5 alkyl substituted with -OH, - —r——
O(C;.4 alkyl), -O(Cy4 alkyl-OH) or -CO;C, 4 alkyl

A specific value 1s wherein R; 1s H, and Ry 18 cyclopropyl, cyclobutyl, cyclopently,
ar cyclohexyl, all of which may be substituted wath —OH, C; ¢ alky}, oxo, or -CHO

A specific value 18 wherein Ry 15 H, and Ry 18 C,g alkyl substituted with phenyt
pyndyl thiophene, benzothiophene, benzofuran, benzimidazole, umdazole or thiazole.

A specific value 1s wherein Ry 1 H, and Ry 13 heterocychic wherein heterocychic 1s
bonded via carbon atom to the mtrogen to which it 15 attached

A specific value 1s wherein Rg 1s H, and Ry 13 pyndyl methyl, benzanmdazole methyl,
or 1-benzyl-pipenidinyl.

A specific value 138 wherein Rq 13 H, and Ry 15 Cz5 alkyl substituted with
azetidyl, pyrrolidinyl, pipendinyl, piperazinyl, morpholnyl, thiomorpholinyl,
1-benzyl-pipendinyl, 1-methyl-pipenidinyl, dioxolane, imidazolidine, oxazolidinyl,
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oxathiolane, 4-hydroxyl-1-pipenidinyl, 4-cthanol-1-piperazinyl-, 4-ethylformamde-1-
piperazinyl-, or 4-methyl-1-piperazinyl
A spectfic value 1s wherein Ry and Ry taken together with the mtrogen to which they
are attached form a heterocyclic nng wherein the heterocyclic ring may have one to two
5 additional heteroatoms selected from the group consisting of oxygen sulfur and N(Y)-
wherem Y 15 the same as defined 1n claim 1
A specific value 1s wherein Rg and Ry taken together with the mtrogen to which they
are attached form 4-morpholiny, 1-pyrrohdinyl 1-pipenidinyl, 1-piperazinyl,
4-hydroxyi-1-pipendinyl 4-ethanol-1-piperazinyi-, 4-ethylformamide--piperazinyi-, or 4-
10  methyl-1-piperazinyl
A specific value for Ry and R are independently H methyl ethy! propyl,
1-propanol 2-propen, 1-pentanol, 2-methyl-1-propanol 2-butanol, 1-ethanol, ethoxyl-1-

mn ethanol, -CH;CH;COzethyl, 2-methoxyethyl, 4-chlorophenethyl or 4-fluorophenethyl

E A specific value 1s wheremn Rg and Ry aretioth hydrogen atoms - -

}3 15 A specific value 1s wherein Rg 15 H, and Ry 1s methyl

tn A specific value 1s wherein R and Ry taken together with the mitrogen to which they

ig are attached form 4-methyl- 1-piperazinyl

;: A specfic value for Ry 1s aryl, or heteroaryl, wherem aryl or heteroaryl are as defined

' as herein above

53 20 A specific value for R4 15 phenyl

:g A specific value for Ry 15 pyndyl thiophene benzothiophene, benzofuran,
benzumidazole 1midazole, thiazole pyndyi, thuophene, benzottuopbene, benzofuran,
benzimdazole, imudazole or thiazole

A specific value for R, 15 2-methyl-1,3-thwazol-4-yl, or S-chloro-1-benzothiophn-3-
- 25 vyl
Examples of the present mnvention includes
a) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl ) -N,N-diethylarnine,
b) N-{2-[(9-benzyl-8-chloro-9H-carbazol-4-yl)oxylethyl }-N,N-diethylamine,
) N-(2-{ [8-chloro-9-(4-fluorobenzyl)-9H-carbazol-4-ylJoxy }ethyl)-N,N-diethylamine,
30 d) N-{2-[(9-benzyl-8-methyl-9H-carbazol-4-yl)oxylethyl }-N,N-diethylamune,
) N N-diethyl-N-(2-{ [9-(4-fluorobenzyl)-8-methyl-9H-carbazol-4-yljoxy}
etl:yl)amme, ’ *
f) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl } -N-(2-pyndinylmethyl)amune,
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2) N-{2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxy]ethyl } -N,N-diethylamine,

h) 9-benzyl-4-[2-(4-morpholinyl)ethoxy]-9H-carbazole,

1) 2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }-1-piperazinyl)}-1-ethanol

) 3-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }amno)- 1-propanocl

k) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-2-propen- 1-amine -

D N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy)ethyl } -3{4-morphohinyl)-1-propanamine,

1)) 5-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl jamino)-1-pentanol

n) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-1-propanamine,

o) N-{2-{(9-benzyl-9H-carbazol-4-yl)oxylethyl }-N-propyl-1-propananune

p) 1-benzyl-N-({2-{(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-4-piperidinamine,

q) 2-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }armno)-2-methyl-1-propanol

) 2-[(9-benzyl-9H-carbazol-4-yl)oxy]-N~(4-chlorophenethyl)- 1-cthanamine,

8) 2-{(9-benzyl-9H-carbazol-4-yl)oxy]-N-(cyclohexylmethyl)- 1 -cthanamine,

t) 2-[(9-benzyl-9H-carbazol-4-yl)oxy]-N-[24-morpholinyl)ethyl]-1-ethanamne,

u) 1-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl jamino)-2-butanol,

v) 2-{(9-benzyl-9H-carbazol-4-yl)oxy]-N-(4-fluorophenethyl)-1-cthanamine

w) 2-[2-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl ) amno)ethoxy]-1-ethanol

x) (18,28)-2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }armino)cyclohexanol,

Y) cthyl 3-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }anuno)propanoate,

z) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl Jcyclobutanamine,

aa)  2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }-1-piperazinyl) ethylformanude, —

bb) N-(1H-benzimidazol-2-ylmethyl)-2-{(9-benzyl-9H-carbazol-4-yl)oxy]-1-

ethanamune,

cc)  1-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}-4-pipendinol,

dd)  9-benzyl-4-[2-(4-methyl-1-piperazinyl)ethoxy]-9H-carbazole,

ee)  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-cyclopropylamne,

ff) N-(2-{(9-benzyl-9H-carbazol-4-yDoxy]ethyl }-N,N-dimethylamine,

28)  N-{2-[(9-benzyl-9H-carbazol-4-yi)oxylethyl }formamde,

hh)  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-methylamne,or its maleic acid salt,

1) 2-[(9-benzyl-9H-carbazol-4-yl)oxylethylamne,

m N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-(2-methoxyethyl)amine,

kk)  N-ethyl-N-{[(1-phenyl-1,2-dihydro{1,4]oxazino{2,3,4-jk]éarbazol-7-yl) ¢
oxylethyl }amine, or 1ts maleic acid salt,
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)  9-benzyl-4-[2-(1-pyrrohidinyl)ethoxy]-9H-carbazole

mm) 9-benzyl-4-[2-(1-pipendimnyl)ethoxy}-9H-carbazole

nn)  9-benzyl-4-{2-(1-piperazinyl)ethoxy]-9H-carbazole,

00)  2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxylethylamine

pPP)  N,N-diethy)-N-(2-{[8-fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-yljoxy}ethyDamine,
qq)  N-{2-{(9-benzyl-6-cbloro-SH-carbazol-4-yl)oxylethyl }-N,N-diethylamine,
) N-{2-[(9-benzyl-6-fluoro-9H-carbazol-4-yl)oxylethyl}-N,N-dicthylamue,
58) N-{2-[(9-benzyl-6-methyl-9H-carbazol-4-ylJoxy]ethyl }-N N-diethylarmine,
i) 2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxylethylamine

uu)  N-{2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethyl }-N-methylamme,
vv) N N-dietbyl-N-(2-{ [9-(4-fluorobenzyl)-6-methyl-9H-carbazol-4-

ylJoxy }ethyl)amine,

ww)  2-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl jamino}-1-ethanol or its maleic acud
salt, - - -

xx)  2~({9-{(5-Chloro-1-benzothiophen-3-yl)methyl] 9H-carbazol-4-yl }oxy)ethylamine
or its methane sulfonate salt, or

yy)  2H({9-{(2-Methyl-1,3-thiazol-4-yl)methyl]-SH-carbazol-4-yl joxy)ethylamine or its
methane sulfonate salt

It will be appreciated by those skilled in the art that compounds of the invention
may contam a charal center, therefore they may be isolated 1n optically active or racemic
forms Some compounds may exhibit polymorphism It is to be understood that the present
invention encompasses any racemic optically active, polymorphic, tautomeric, or
stereotsomernic form, or mixture thereof, of a compound of the invention which possesses
the useful properties described herem It 1s well kmown 1n the art to prepare optically active
forms {for example, by resolution of the racemic form by recrystallization techniques, by
synthesis from optically-active staring matertals, by chiral synthesis, or by chromatographic
separation (using a chiral stationary phase, for example) and to determine 5-HT¢ actvity
using the standard tests described herein, or using other sumlar tests whuch are well known
in the art,

The following Schemes descbe the preparation of compounds of the present
mvention. All of the starting materials are commercially available or prepared by

* procedures described i these schemes or by procedures that would be well known to &ne of

-13-



10

15

30

6219 ) )2 )75{

ordinary skill 1n organic chenustry The vanables used 1n the Schemes are as defined above
or as 1n the claims

As shown 1n Chart A hydrazines 3 can be prepared from commercially available
anilines 1 Amline 1 1s stirred 1n an acadic medium such as TFA, aceic acid, or ag sulfunc
acid A minte such as sodium minte, :soamylmitrté; or n-butylninte is added. o give
mitroso anilme 2 Nitroso aniline 2 1s reduced wath hthium aluounum hydnde in ether or
THF to gave hydrazine 3 For a discussion of additonal methods of prepanng 3, see
Sandler, SR. Karo W Organic Functional Group Preparations: Academic Press New
York, 1983, Vol I, 2nd Ed,, pp 434-465 Hydrazone 4 1s prepared from hydrazine 3 and
cyclohexane-1 3-dione 1n solvents such as water alcohols, or dichloromethane Hydrazone
4 15 then treated under the conditions of the Fischer mdole synthesis using an acid and a
solvent such as acetic acid, toluene, ethanol or others to give tetrahydrocarbazole 5
Altematively hydrazine 3 and cyclohexane-1,3-dione may be reacted under Fischer indole
conditions to directly give tetrahydrocarbazole 5~ Many additional methods for the Fischer
indole synthesis are given 1n Sundberg R.J Jndoles Academic Press London 1996 and
m Hughes D L. Progress in the Fischer Indole Reacion A Review Org Prep Proceed
Int 1993, 25, 609-632 The mitrogen of tetrahydrocarbazole 5 1s alkylated by methods well
known to those versed 1n the art. For example, treatment of tetrahydrocarbazole 5 with a
base such as sodium hydnde, followed by an alkyl halide such as benzyl chlonde or benzyl
bromide gives benzyl tetrahydrocarbazole 6

Treatment of compound 6 in a single step using Raney mickel on Pd/carbon 1n
solvents such as cumene, mesitylene 1,2,3-tnmethylbenzene, 1,2 4-tnmethylbenzene,
decalm, carbetol, or diphenyl ether at temperatures between 130-270 °C provides phenol 9
directly Alternatively, benzyl tetrahydrocarbazole 6 15 first treated with a copper (II)
halide, preferably CuCl or CuBr, 1 solvents such as DMF, acctomtnle, EtOAc
chloroform, acetic acid, or acetic acid/water at temperatures betweea 50 and 120 °C to gave
halo tetrahydrocarbazoles 7 and 8 For a reference to this reaction see Matsumoto, M ,
Ishida, Y Watanabe, N Heterocycles 1985, 23, 165-170 A thuird useful method 1s
treatment of benzyl tetrahydrocarbazole 6 with pyridinium bromude perbrommde or
phenyltnmethylammonnun tnbromde 1n solvents such as DMF acetonitnle, or THF to
give halo tetrahydrocarbazoles 7 and 8 Haloteu'ahydr?carbazoles'l and 8 may be .
separated and carned on individually in the next steps, or they may be camied forward as a
mixture to phenols 9 and 10 and separated at that tme Halo tetrahydrocarbazoles 7 and 8
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(separately or together) are then treated with Lithium chlonde or hthium bromide
(anhydrous LiCl or LiBr 1s preferred, but hydrated forms also may be used) in the presence
of lithwum carbonate 1n a solvent such as DMF at 110-130 °C to gave phenols 9 and 10

Charts B and D disclose some of the ways phenols 9 and 10 may be alkylated with
vanous alkylating agents, and Chart C discloses further transformations of carbazole amine
13 1o give alkyl amunes 15, 16, and 17 directly or after several steps  Which method 1s used
will depend on the type of amine that 15 desired and on the availabihity of alkylating agents
For clanty only 13 1s depicted m Chart C but the reaction scheme apphes equally well to
14 Inchart D only phenol 9 1s depicted, but the reaction scheme applies equally well 1o
phenol 10

In Chart B X refers to a halogen atom. Phenols 9 and 10 are alkylated with chloro
or bromoethyl amine in the presence of bases such as sodium hydnde, potassium carbonate,
cesum carbonate, or sodium carbonate in solvents such 2s DMF, acetomitnle, or acetone at
room temperature to 120 °C to give carbazole anvmes 13 and 14 directly  Alternatively,
phenols 9 and 10 are alkylated with chloro or bromoacetontinile 1n the presence of bases
such as sodium hydnde, potassium carbonate, cesium carbonate or sodium carbonate in
solvents such as DMF acetomtrile, or acetone at room temperature to 120 °C to give
nitrides 11 and 12 Reduction of mitriles 11 and 12 with borane i THF or borane-methyl
sulfide complex m THF at room temperature to 80 °C gives carbazole ammes 13 and 14
(R8 and R9 are hydrogen atoms) Other methods for the reduction of the mitnile group to an
amine may be found in March J Advanced Organic Chemustry, 3rd ed. John Whiley and
Sons New York 1985

Chart C discloses further functionalization of carbazole armne 14 by scveral
methods In Chart C, Q refers to hydrogen, alkyl, or aryl Z refers to hydrogen or alkyl
One method 1s acylation with acylating agents such as ethyl formate, acetic anhydnde, and
the Like to give acyl carbazole 15 The carbonyl function of acyl carbazole 15 1s reduced to
an alky] group using reagents such as borane in THF or borane-methyl sulfide complex m
THF at room temperature to 80 °C to give monoalkylamino carbazole 16, or using lithwum
aluminum hydnde 1n ethereal solvents to effect the reduction to monoalkylamno carbazole
16 A second method 1s reductive amunation of 14 with an equivalent amount of an
aldehyde or ketone m the presence of reducing agents such as sodum cyanobo:::hyhdc or
sodium tnacetoxyborohydnide 1n solvents such as dichloromethane dichloroethane, and
THF at 0 to 80 °C, or Pd/C under a hydrogen atmosphere 1n solvents such 2s methanol
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cthanol or ethyl acetate to give monoalkylarmno carbazole 16 A third method 1s alkylation
of carbazole amine 14 with alkyl halides or mesylates or tosylates in the presence of base 1n
solvents such as THF acetonitnile dichloromethane, DMF and the like using methods well
known to those versed 1n the art to give monoalkylarmino carbazole 16

When dhalkylamino carbazole 17 1s desired, & second equivalent of the same.or a
dafferent aldehyde, ketone, or alkylatng agent depending on the method used, 1s added to
monoalkylammo carbazole 16 using the conditons described above  Altematively,
diatkylaminocarbazole 17 may be prepared durectly from 14 using two equivalents of the
aldehyde ketone, or alkylating agent.

Chart D descnibes another method of prepanng mono or dialkylamino carbazole 21
wherein phenol 9 1s alkylated by methods well-known to those versed in the art to give
carbazole halide 18 or carbazole alcohol 19 In Chart D, L refers to a leaving group such as
halo atom or a sulfonate group The alcohol group of carbazole alcohol 19 1s converted to a
leaving group with methane sulfonyl halide or toluene sulfonyl halide to give carbazele
sulfonate 20 The mesyl or tosyl group of carbazole sulfonate 20 or carbazole hahde 18 1s
then displaced by amines to grve amino carbazole 21

Pharmaceutically acceptable salts may be obtained using standard procedures well
known 1n the art, for example by muxing a compound of the present mnvention with a
suitable acid

Compounds of the present invention can conveniently be adnumstered i a pharma-
ceutical composition contamung the compound 1n combination with a sutable exciprent.
Such pharmaceutical compositions can be prepared by methods and contain excipients
which are well known in the art A generally recognized compendium of such methods and
mngredients 18 Remington’s Pharmaceutical Sciences by EW Martin (Mark Publ. Co, 15th
Ed., 1975) The compounds and compositions of the present invention can be admimstered
parenterally (for example, by mtravenous, intraperitoneal or mntramuscular injection),
topically, orally, or rectally

For oral therapeutic administration, the active compound may be combined with one
of more excipients and used 1n the form of ingestible tablets, buccal tablets, troches,
capsules, elixirs, suspensions syrups, wafers, and the hke Such compositions and
preparaions should contan at least 0 1% of achve compound The percentage of the
compositions and ptq;anuons may, of course, be vanied and may convensently be between
about 2 to about 60% of the weight of a given unit dosage form. The amount of active
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compound 1n such therapeutically useful compositions 1s such that an effective dosage level
will be obtammed.

The tablets troches, pills capsules, and the like may also contain the following
binders such as gum tragacanth, acacia, com starch or gelatin excipients such as dicalcium
phosphate a dismtegrating agent such as com starch; potato starch algimic acid and the -
like, a lubricant such as magnesium stearate and a sweetemung agent such as sucrose,
fructose lactose or aspartame or a flavoring agent such as peppermunt o1l of wintergreen,
or cherry flavoring may be added. When the unit dosage form 1s a capsule, it may contain
1n addstion to matenals of the above type, a hqued cammer such as a vegetable oil or a —_
polyethylene glycal Vanous other matenals may be present as coatings or to otherwise
modify the physical form of the solid umit dosage form. For instance, tablets, pills, or
capsules may be coated with gelatin, wax, shellac or sugar and the hke. A syrup or ehxur
may contain the active compound, sucrose or fructose as a sweetening agent, methyl and
propylparabens as preservatives a dye and flavofing such as cherry or orange flavor “Of
course, any matenal used in prepanng any umt dosage form should be pharmaceutically
acceptable and substantially non-toxic in the amounts employed In addition, the active
compound may be mcorporated into sustaned-release preparations and devices.

The compounds or compos:tions can also be admimistered intravenously or
intrapentoneally by infusion or mnjechon. Solutions of the active compound or 1ts salts can
be prepared in water optionally mixed with a nontoxic surfactant. Dispersions can also be
prepared 1n glycerol, hiqud polyethylene giycols, tnacetin, and mixtures thereof and 1n oils Tt
Under ordinary conditions of storege and use, these preparations contain a preservative to
preveat the growth of microorganisms

Pharmaceutical dosage forms sutable for injection or infusion can mclude stenle
aqueous solutions or dispersions or sterile powders compnsing the active ingredient which
are adapted for the extemporaneous preparation of stertle mjectable or mfusible solutyons or
dispersions optionally encapsulated 1n hiposomes In all cases, the ultimate dosage form
should be stenle, flmd and stable under the conditions of manufacture and storage The
liquid camner or vehicle can be a solvent or iquid dispersion medium compnsing, for
example, water, ethanol, a polyol (for example, glycerol, propylene glycol hiqud
polyethylene glycols and the like) vegetable oils, nontoxic glyceryl esters, and smitable
mixtures thereof The proper fluidity can be mammned, for example, by thé formation of
Liposomes, by the maintenance of the required particle size in the case of dispersions or by
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the use of surfactants The prevention of the action of microorgamsms can be brought
about by vanous antibactenal and antifungal agents for example, parabens, chlorobutanol
phenol, sorbic acid, thamerosal and the hke In many cases, 1t will be preferable to include
1sotonic agents for example, sugars buffers or sodwum chlonde Prolonged absorpuon of
the mjectable compositions can be brought about by the use mn the compositions™of agents
delaying absorption, for example, aluminum monostearate and gelatin

Stenle jectable solutions can be prepared by incorporatmg the active compouad 10
the required amount 1n the appropnate solvent with vanous of the other ingredients
enumerated above, as required, followed by filter stenlization. In the case of sterile
powders for the preparation of stenle injectable solutions the preferred methods of
preparation are vacuum drying and the freeze drying techmques which yield a powder of
the acuve ingredient plus any additional desired ingredient present in the previously stenle-
filtered solutions,

For topical administration, the present colpounds may be apphed i pure forin, 1 e
when they are hiquds However 1t will geperally be desirable to admunister them to the
skin as compositions or formulations, 1n combination with a dermatologically acceptable
camer, which may be a solid or a hqud.

Useful solid carniers include finely divided solids such as tale, clay, microcrystaline
cellulose, silica, alumina and the hke Useful liquud camers include water, alcohols or
glycols or water-alcohol/glycol blends, 1n which the present compounds can be dissolved or
dispersed at effective levels, optionally with the aid of non-toxic surfactants Adjuvants —
such as fragrances and additional antimicrobial agents can be added to optimuze the
properties for a given use The resultant liquud compositions can be applied from absorbent
pads used to impregnate bandages and other dressings or sprayed onto the affected arca
using pump-type or acrosol sprayers Thickeners such as synthetic polymers, fatty acids,
fatty acid salts and esters, fatty alcohols, modified celluloses or modified muneral matenals
can also be employed with hquid camners to form spreadable pastes, gels, oinuments, soaps,
and the hike, for application directly to the skin of the user

Useful dosages of the compounds of formula I can be determmed by companng
their iz witro activity, and i vivo activity :n ammal models Methods for the extrapolahon
of effective dosages 1n mice, and other amumals, to humans are knovwn to the art, for
example, ses U.S Pat. No 4,938,945 ’ .
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The compound 15 convenently adrnunustered 1n umit dosage form for example,
contaming about 0 05 mg to about 500 mg, converuently about 0 1 mg to about 250 mg,
most conveniently, about 1 mg to about 150 mg of active mngredient per unit dosage form
The desired dose may conventently be presented in a single dose or as divided doses
admumstered at appropniate ntervals, for example, ds two three, four or more sub-doses per  —
day The sub-dose 1tself may be further divided, ¢ g mnto a number of discrete loosely
spaced administrations

The composittons can conveniently be admimstered orally sublingually,
transdermally or parenterally at dose levels of about 0 01 to about 150 mg/kg, pr=">rably
about O 1 to about 50 mg/kg, and more preferably about 0 1 to about 30 mg/kg of mammal
body weight

For parenteral admimistration the compounds are presented in aqueous solution n a
concentration of from about 0 1 to 2bout 10%, more preferably about 0 1 to about 7% The
solution may contain other ingredients such as efhulsifiers antioxadants or buffers” ™

The exact regimen for admunmistration of the compounds and compositions disclosed
herein will necessanly be dependent upor, the needs of the individual subyject being treated,
the type of treatment and, of course, the judgment of the attending practitioner

Generally, compounds of the invention are 5-HT ligands The ability of a
compound of the invention to bind or act at a 5-HT receptor, or to bind or act selectively at
a specific 5-HT receptor subtype can be determuned using 2 vitro and in vivo assays that are
known in the art As used herein, the term "bind selectively” means a compound binds at r—
least 2 tumes, preferably at least 10 ttmes, and more preferably at least 50 umes more readily
to a given 5-HT subtype than to one or more other subtypes Preferred compounds of the
mvention bind selectively to one or more 5-HT receptor subtypes

The abihty of a compound of the invention to act as a 5-HT receptor agonist or
antagomst can also be determined nsing w1 vitro and in vivo assays that are known 1n the art.
The snvention provides compounds of formula I that act as esther agomsts or as antagonists

of one or more 5-HT receptor subtypes

5-HTs RECEPORT BINDING ASSAY
Growth of Cells and Membrane Preparation
" Hela cells containing the cloned human 5-HTs receptor were acquired from Dr
David R Sibley s laboratory 1n National Institute of Health (see Sibley DR. 1
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Neurochemistry 66, 47-56, 1996) Cells were grown 1n hugh glucose Dulbecco’s modified
Eagle s medium, supplemented with L-glutamine 0 5% sodium pyruvate, 0 3% pemcillin-
streptomycin 0 025% G-418 and 5% Gibco fetal bovine serum and then were harvested,
when confluent, 1n cold phosphate buffered sahine

Harvested mtact cells were washed once 1n cold phosphate-buffered salige. The
cells were pelleted and resuspended in 100 m! of cold 50 mM Tris 5 mM EDTA and 5§ mM
EGTA, pH 74 Homogemzation was with a Vir Tishear generator, 4 cycles for 30 seconds
each at setting 50 The homogenized cells were centnfuged at 700 RPM (1000 X g) for 10
munutes and the supernatant was removed The pellet was resuspended in 100 ml of the
above buffer and rehomogenized for 2 cycles The rehomogenized cells were then
centrifuged at 700 RPM (1000 X g) for 10 mmutes and the supernatant was removed The
combined supernatant (200ml) was centnifuged at 23,000 RPM (80,000 X g) for 1 hour in a
Beckman Rotor (42 1 Ti) The membrane pellet was resupended in 50-8- ml of assay buffer
containmg HEPES 20 mM, MgCl12 10 mM, NaCl.150 mM, EDTA 1mM, pH 7 4 and.stored
frozen tn aliqouts at —70°C
3-HTg; Receptor Binding Assay

The radiohigand binding assay used PH]-lysergic acid diethylamuide (LSD) The
assay was carned out in Wallac 96-well sample plates by the addstion of 11 pl of the test
sample at the appropnate dilution (the assay employed 11 senal concentrations of samples
Tun 1n duplicate) 11 pl of radioligand, and 178 pl of a washed mixture of WGA-coated
SPA beads and membranes mn binding buffer The plates were shaken for about 5 munutes —
and then incubated at room temperature for 1 hour The plates were then loaded into
counting cassettes and counted 1n a Wallac MicroBeta Trilux scintllation counter
Bin Constant ation

Eleven senial dilutions of test compounds were distnibuted to assay plates using the
PE/Cetus Pro/Pette pipetter These dilutions were, followed by radiohgand and the bead-
membrane mixture prepared as described above. The specifically bound cpm obtamned were
fit to a one-site binding model usmg GraphPad Pnsm ver 20 Estumated ICs values were
converted to Ki values using the Cheng-Prusoff equation (Cheng Y C et al , Biochem,
Pharmacol , 22, 3099-108, 1973) The Ki valucs obtained from the assay are shown in
Table 1
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TABLE 1
5-HT¢ receptor Binding Assay Data
EXAMPLE NO K1 (nM)
1 - 24 )
2 6
3 22
4 18
5 38
6 69
7 26
8 398
9 - 62
10 20
11 23
12 184
13 43
14 40
15 394
16 148
17 164
18 356
19 311
20 37
21 72
22 81
23 32
24 85
25 40
26 47
27 138
28 72
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%0

29 11
30 12

31 21

32 -

33 * 211 - = =

34 57

35 23

36 16

37 11 -
38 69

39 12

40 88

41 B 24 L

42 20

43 182

44 180

45 66

46 61

47 22

48 123 —
49 45

50 138

51 113

The compounds and their preparations of the present mvention will be better

understood 1n connection with the followmg exampies, which are mtended as an illustrahon

5 of and not a hmitation upon the scope of the invention.
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EXAMPLES OF PREFERRED EMBODIMENTS

Preparation | 1,2 3,9-Tetrahydro-4H-carbazol-4-one

To & solution of 1,3<cyclohexane dione (199 g 17 7 mmol) mn water (55 mL) 15
added phenylhydrazine (192 g 17 7 mmol) m 10 mL of water A gummy sohd quckly
formed, which after completion of the addition 1s scrapped with a spatula to give a sohid -
The solid 15 collected, washed with water, and dned in a vacuum ovento give 30 gofatan
sohd. After drying, the tan sohd 1s stirred at reflux in TFA (25 mL) overmight. Upon
cooling TFA 1s removed in vacuo and water 1s added to the residuc The resulung solid 1s
collected washed with water, and dnied to give 1 82 g (55%) of the * .z compound, mp
218-220 °C, IR (dnft) 3150 3130 3104 3093 3056 2976 2954 2944 1607, 1577 1466,
1413 1251 1178,755cm' 'HNMR (CDCls) 52 26,2 64, 300,726,735 821,874
Anal Caled for CypHyNO C,7781,H,599,N 7.56 Found C 7782,H,615,N,754
Preparation 2 9-Benzyl-1,2 3,9-tetrahydro-4H-carbazol-4-one T

Sodinm hydnde (60% 1n o1], 0207 g 5 18 mmol) 15 washed three times with
bexane DMF (3 mL) 1s added, followed by 36B added 1n porions A moderate exotherm
ensued THF (3 mlL) 1s added. After ten munutes benzyl bromde (1 047 g, 6 12 mmol) 15
added After sumng for 4 h, an additional 0 1 g of benzyl bromude 15 added. The muxture
1s stired overmight and then the solvents are removed, the residue 15 pariioned between
CHCl; and aq sodium bicarbonate The orgamc layers are dried over sodium sulfate
Chromatography on silica gel (150 mL) using CH;OH-CH,Cl; (1/99) as eluent, followedby —
re-chromatography of mixed fractions using EtOAc-hexane (30/70), gave 1 023 g (79%) of
the title compound, mp 157 0-157 5 °C, IR (dnft) 2940, 1636, 1610, 1530, 1484, 1464,
1445, 1399, 1357, 1187 1133,749, 742 731,698 cm ' ‘H NMR (CDCly) § 2 23, 2.60,
288,534, 703,72-73 830 Anal Calcd for CyyHsNO- C, 82.88, H, 622, N, 509
Found. C, 8251 H,621,N 513

Preparation 3 9-Benzyl-9H-carbazol-4-ol

To a muxture of 9-Benzyl-1,2,3,9-tetrahydro-4H-carbazol-4-onc (3 89 g, 14 13
mmol) THF (20 mL) in THF (20 mL) and DMF (15 mL) 1s 2dded pyndinsum
hydrobromude perbmmde (542 g, 1696 mmol) as a solutmn i DME (5 mL) Aﬁer
strnng for 5 hltroomtemperature 'I'LC(EtOAc—hexane 20/80) showed little orno
reaction had occurred, so the mixture 1s stirred at 70 °C for 4 h and then allowed to cool
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(and stir the remainder of the night) The solvents then are removed and the residuc 1s
partitioned between Et,0 and brine, dil Na;$;0;, and brine  The aqueous layer 1s removed
and CH,Cl; 1s added to the orgamic layer (from which solids had begun to precipitate) The
organic layers are dried over MgSQ, and taken to dryness Without further punification, the
crude product 1s stured with LaBr (2 67 g 31 mmol)-and L1;CO; (2 07 g 28 mmiol) m DMF
(50 mL) at 100 °C for 45 mun, and then at reflux for 3 h. After cooling, the solvent 1s
removed and the residue 1s partitioned between CH,Cl: and water The organic iayers are
dned over sodium sulfate and concentrated to dryness  The residue 1s chromatographed on
silica gel (250 mL) using EtOAc-heptane (15/85)/CHCl; (6 1) as cluent to give 2 78 g of
solid mp 119-121 5 °C IR (dnft) 3353, 1602, 1485, 1458 1337 1328, 1279, 1230, 1138,
1104 780,748,735 714,700 cm' "HNMR (CDChL) 8532 550,660 697 714,726,
73-74 833 Anal Calcd for C;sH;sNO C,8349,H 553,N 512 Found. C,8235,H
551,N,506
Example 1  N-{2-[(9-Benzyl-9H-carbazol-4-yl)oxy]ethyl }-N,N-diethylamine

TN

o~
el

g

A mixture of 9-benzyl-9H-Carbazol-4-cl (00305 g 0 1116 mmol) potassium
carbonate (0 0308 g, 0 2232 mmol), and DMF (1 0 mL)}) 1s stirred at 100 °C
Diethylaminoethyl chlonide hydrochlonde (0 0230 g, 0 1339 mmol) 1s added 1n aliquots
over40 mmn After23 h an additional 0 032 g of potassium carbonate and 0 023 g of
dicthylaminoethyl chlonde hydrochlonde are added The maxture 1s stirred overmight and
then the solvent 1s removed and the residue parttioned between CH;Cl; and aq sodum
bicarbonate The organic layers are dnied over sodium sulfate Chromatography on silica
gel (15 mL) usmg acetone-hexane (20/80) gave 0 0382 g of the title compound as a solid
mp 79-80 5 °C IR (dnft) 2965, 1581, 1457, 1439, 1356, 1342, 1333 1268, 1147 1112,
1053, 782,750,729, 713 cm |, 'TH NMR (CDCl:) 8 1 14,2 75,3 13,4 36,5.50 671 698
712,72-74 838 Anal Calcd for C2sH»N:O C 8061 H,7.58,N,752 Found C,
7990,H,7.52,N,743 . .
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Preparation 4 8-Chloro-1 2,3 9-tetrahydro-4H-carbazol-4-one
2-Chlorophenylhydrazine hydrochlonde (1 6885 g 0 0094 mol) 1s added portion-
wise to a solution of 1,3-cyclohexanedione (1 0316 g, 0 0092 mol) 1n water (174 mL) The
5 muxture 1s allowed to str for three days at room teniperature  The solids are collectéd] by
filtratron, washed with water and vacuum dnied at 50 °C for 30 mun and then overnught at
room temperature to give the hydrazone The hydrazone s then heated at reflux 1n
trafluoroacetic acid (9 mL) After shmng overmght the mixture 15 cooled and then
partitoned between ice water and dichloromethane The uigzame layer 1s washed with ag
10 sodmm bicarbonate and the aqueous layer 15 backwashed with dichloromethane The
combined organic layers are then dried over sodum sulfate and concentrated to a foam.
Product 15 precipitated from the foam by adding dichloromethane, methano! and acetone

W

t After filtenng the solids, the filtrate 1s concentrated to a foam and again more product 1s
E precipitated using acetone/dichloromethane (2/98) The solids are collected by filtrafion

in 15  and the filtrate 15 chromatographed on silica gel (150 mL) using acetone/dichloromnethane

N (2/98 and 4/96) to gave product. All of the sohds are combined and recrystallized from

:g dichloromethane/methanol/hexane to give 0 3724 g (18%) of a first crop and 0 1092 g (5%)

;3 of a second crop of the title compound, mp > 247 °C MS (ESI-) for Cj,H¢CINO m/z 217 9

:D (M-H) IR (dnft) 3155, 3142, 3105 3080, 2943 1633 1613 1473, 1174 1139, 1071,

"y 20 1015 858 791 744cm’ '"HNMR (CDCly) 5228 261 303 722,811,860 Anal

:g Caled for C;zH;oCINO C 6561,H,4.59,N, 638 Found. C,6548,H 462 N, 638 s
Preparation 5 9-Benzyl-8-chloro-1,2,3,9-tetrahydro-4H-carbazol-4-one

8-Chloro-1,2,3,9-tetrahydro-4H-carhazol-4-one (0.2019 g, 0 92 mmol) 1s added to a

25  slurry of pentane-washed NaH (0 0275 g, 0 68 mmol) in DMF (1 mL) aod after sumng 22
mn benzyl bromude (0 13 mL, 0 0011 mol) 1s added. Starting material remained after 30
min so additonal NaH (0 0140 g, 0 35 mmol) and DMF (1 mL) are added and the mixture
1s allowed to stir overmght. The muxture 1s then partitioned between aq sodium
bicarbonste and ethyl acetate and the organic layer 1s dned over sodium sulfate and

30 concentrated to dryness The resulting solids are recrystallized from 30% ethyl
acetntefhc.xane and dichloromethane ll: give 0 1942 g (68%) of the t.nle componnd, mp 161-
162 °C MS (BSH) for C1oH1sCINO m/z 310 1 (M+H)", IR (dnft) [644 1605, 1538 1484,
1462, 1447, 1425, 1357, 1188, 1106, 793 784 737 725, 699 cm |, 'H NMR (CDCly) &
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222 259 285 582 695,718 728 828 Anal Caled for CioH;sCINO C 7366 H,
520 N 452 Found C 7341,H 517 N, 457

Preparation 6 9-Benzyl-8-chloro-9H-carbazol-4-ol
Pyndinium bromude perbromude (0 1856 g © 58 mmol) 1s added to a solunon-of 9-

benzyl-8-chloro-1,2,3 9-tetrahydro-4H-carbazol-4-one 1n THF (0 7 mL) and DMF (0 5 mL)

and the nuxture 1s heated to 75 °C  After sturning for 5.5 h, THF 15 removed under reduced
pressure and the residue 1s partitioned between dichloromethane and bine  The combined
organic layers are washed with dilute sodium sulfate/bnne and the aqueous layeris —
backwashed with dichloromethane The combined organic layers are dnied over magnesium
sulfate and concentrated under reduced pressure to give aresidue A mixture of the
resulting residue lithsum bromde (0 0940 g, 0 0011 mol), hituum carbonate (0 0772 g,

0 0010 mol) and DMF (2 mlL) 1s heated at 120 °C for two hours The DMF 1s then removed
under high vacuum and the residue 1s partitioned"between dichloromethane and water™ The
combined orgamic layers are dned over sodium sulfate and concentrated to an o1l  The o1l 15
chromatographed on silica gel (80 mL) using 15% cthyl acetate 1a heptane/dichloromethane
(6 1) to give 0 1060 g (72%) of the title compound mp 163-165 5 °C, MS (ESI-) for
CisH14CINO m/z 306.1 (M-H) , IR (dnft) 3537 1632, 1587 1452, 1417 1351 1339, 1311
1268, 1208, 1112 1073 789 734,729 cm ' "H NMR (CDCl;) 85 42, 5 98,6 59, 693,
709 715-7.28 736 8.29 Anal Calcd for C1oH CINO C 7415 H,459,N 455
Found C,7322,H,453,N,462

Example2  N-{2-[(9-Benzyl-8-chloro-9H-carbazol-4-yl)oxylethyl }-N,N-dicthylamine

o’\/"ﬁ\
4wy

"0

9-Benzyl-8-chloro-9H-carbazol-4-o1 (0 0826 g, 0 27mmeol), 2-
diethylaminoethylchloride hydrochlonde (0 0719 g, 0 42 mmol), potassium carbonate
(0 1157 g, 0 84 mmol), sodmm 10dide (0 0031 g, 0 021 mmol) and DMF (1 mL) are heated °
at 85 °C for4 h. After the muxture had cooled, it 15 partitioned between water and ether
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The combined organic layers are dned over magnesium sulfate and concentrated 1o an o1l
The oil 1s chromatographed on silica gel (30 mL) using methanol/dichloromethane (1/99 to
2/98 to 4/96) to gave 0 0675 g (62%) of the title compound mp 73 5-75 °C MS (ESI+) for
CasHzCIN2O mz 407 3 (M+H)", IR (dnft) 2966 1588, 1499 1454, 1413, 1355, 1337,
1266, 1124 1027 789, 732,727,717, 697 cm ', "THNMR (CDCly) 51 13 272,13 16-4 33,
599 671 696 710,715-726,733 833 Anal Calcd for CosHxCIN;O C,7379 H,
669 N,688 Found C,7347,H,681,N,676

Preparation 7 8-Chloro-9-(4-fluorobenz; ; 1,2,3,9-tetrahydro-4H-carbazol-4-one

8-Chloro-1,2,3,9-tetrahydro-4 H-carbazol-4-one (0 1973 g 0 90 mmol) 1s added to a
slurry of pentane-washed NaH (0 0286 g, 0 72 mmol) in DMF (1 mL) and, after sumng for
22 min p-fluorobenzyl bromde (0 14 mL, 0 0011 mol) 1s added. Starung matenal
remaned after 30 min so additional NaH (0 0168 g, 0 42 mmol) and DMF (1 8 mL) Sre
added The mixmre 1s stirred for 1 h, at which time the muxture 1s parhtioned between aq
sodium bicarbonate and ethyl acetate The organuc layer 1s dnied over sodiumn sulfate and
concentrated to dryness The resulting sohds are recrystallized from 30% ethyl
acetate/hexane and dichloromethane to give 0 2088 g (71%) of the title compound, mp 166-
166 5 °C, MS (ESI+) for CoH)sCIFNO m/z 328 1 (M+H)" IR (dnft) 1639, 1607 1510,
1485, 1449, 1426, 1413, 1226 1189 1157 1108, 1095, 830,790, 734 cm *, '"H NMR
(CDCl3) 5222,259,284,578 697,719 827 Anal Caled for CigH)sCIFNO C,

6962 H,461,N,427 Found. C, 6944, H,455, N, 434

Preparation 8 8-Chioro-9-(4-fluorobenzyl)-9H-carbazol-4-ol
Pyndintum bromude perbromide (0 1988 g, 0 62 mmmol) 1s added to a solution of 8-

chloro-9-(4-fluorobenzyl)-1,2,3 9-tetrahydro-4H-carbazol-4-one n THF (0 7 mL) and DMF
(0 5 mL) and the mixture 1s heated to 75 °C  After stirning for 5 5 b, THF 1s removed under
reduced pressure and the residue 1s partiioned between dichloromethane and brine. The
combined organic layers are washed with dilute sodium sulfate/bnine and the aqueous layer
13 backwashed wath dichloromethane. The combined organic layers are dried over
magnesium sulfate and oancmn'ated under reduced pressure. to grve aresadue A m:xture of
the resulting residue, hithum bmmlde (00976 g, 00011 mol). Lithaum carbonate (0 0762 g
0 0010 mol) and DMF (2 mL) 13 heated at 120 °C for two hours The DMF 1s then removed

7 -
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under high vacuum and the residue 1s partittoned between dichloromethane and water The
combined organic layers are dned over sodium sulfate and concentrated to an o1l  The o1l 18
chromatographed on silica gel (80 mL) using 15% cthyl acetate i heptane/dichloromethane
(6 1) to ;ave 0 1199 g (72%) of the title compound, mp 142-145 °C MS (ESI-) for
CisHy3CIFNO m/z 324 1 (M-H) IR (dnft) 3521 1591 1508, 1457, 1416, 1351; 1337,
1311, 1269, 1226, 1218, 1110, 852,791,736 cm ', "H NMR (CDCl;) 5 5 38, 5 94 6 60,
693 706,718,726,7 36,829 Anal Calcd for CysHysCIFNO- C, 7005, H 402, N,
430 Found C,6926 H 405 N 420

Example3  N~(2-{[8-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-ylJoxy }ethyl)-N,N-
diethylarmune
o/\,N’\

dwe .
2

8-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-ol (0 1038 g, 0 32mmo}), 2-
diethylarmnoethylchlonde hydrochlonde (0 0831 g 0 48 mmol), potassium carbonate
(0 1248 g, 0 90 mmol) sodum 1odide (0 0037 g, 0 025 mmol) and DMF (1 mL) are heated
at 85 °C for 5 5 h. After the puxture had cooled, 1t 15 partsitioned between water and ether
The combined organic layers are dried over magnesium sulfate and concentrated to an o1l.
The o1l 1s chromatographed on sihica gel (S0 mL) usmg methanol/dichloromethane (1/99
2/98 and 4/96) to give 0 0741 g (55%) of the ntle compound mp 104 5-105 5 °C, MS
(ESI+) for CzsHzCIFN,0 m/z 425 1 (M+H)*, IR (dnft) 2966, 2932, 1590 1506 1455
1414 1354, 1334 1270 1221 1157 1124,822,791,734cm' 1HNMR (CDClL) 81 19,
282,320,443 595 673,694 704 716,736,830 Anal Calcd for CsHasCIFN2O
C 7066,H,617,N,6.59,CL 834 Found. C,7030,H,613 N,6.54

Preparation 9 8-Methyl-1,2,3 9-tctrahydro-4H-carbazol-4-one

O-Tolylhydrazine hydrochlonde (1.3957 g, 0 0091 mol) 1s added 1n portions to a
solution of l}cyclohexmd’:one (1 0113 g, 0 0090 mol) 1n water (175 mL) The nnxsurc
15 allowed to stir overmght at room temperature The resulting sharry 1s filtered, washed
with water and vacuum dnied at 50 °C for 30 mun and then overnight at room temperature to

28 -
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give the hydrazone The hydrazone 1s then beated at reflux 1n tnfluoroacetic acid (9 mL)
After stmng for 3 h, the mixture 1s cooled and then partitioned between 1ce water and
dichloromethane The orgamc layer 1s washed with ag sodium bicarbonate and the
aqueous layer 1s backwashed with dichloromethane The combined organic layers are then
dned over sodium sulfate and concentrated to a foamn. Product 1s preciprtated from the
foam by adding methanol/dichloromethane (2/98) After collecting the solids by filtration,
the filtrate 1s concentrated and again more product 1s precipitated using
methanol/dichloromethane (2/98) These solids are collected by filtration and the filtrate 15
chromatographed on silica gel (150 mL) using acetone/dichlo-smethane (2/98 4/96 and
8/92) to give product. All of the sohds are combined and recrystallized from
dichloromethzne methanol and hexane to give 0 3550 g, (20%) for a first crop and 0 1261 g
(7%) for a second crop of the title compound mp >247 °C, MS (ESI-) for C,3H;3NO m/z
198 0 (M-H) , IR (dnft) 3187, 3159 3088, 2940, 1612 1475, 1454, 1410, 1216 1183,
1140 1068, 1013 791 756cm ! 'HNMR (CDC15) 5226 250 260 300 704 7 I7
806,839 Anal Calcd for C;sHisNO C,7836,H,658,N,703 Found C 7805 H
661 N 705

Preparation 10 9-Benzyl-8-methyl-1,2,3 9-tetrahydro-4H-carbazol-4-one

8-Methyl-1 2 3 9-tetrahydro-4H-carbazol-4-one (0 1967 g, 0 99 mmol) 1s added to a
slurry of pentane-washed NaH (0 0485 g, 0 0012 mol) m DMF (2 ml) and after suming for
30 min, benzyl bromude (0 14 mL, 0 0012 mol) 1s added After 3 h starting material stafl
remained so additional benzyl bromide (0 015 mL, 0 013 mmol) 15 added and the mixture
15 stirred overnught at room temperature  The mixture 1s then paritoned between aq
sodim bicarbonate and ethyl acetate and the orgamc layer 1s dned over sodium sulfate and
concentrated to dryness The resulting solids are recrystailized from ethyl
acetate/hexane/dichloromethane to give 0 2076 g (73%) of the title compound mp 165-166
°C, MS (ESH) for CH;oNO m/z 290 2 (M+H)", IR (dnft) 2940, 1637, 1599 1538, 1494,
1462, 1447, 1416, 1357, 1322, 1121, 787, 752,727, 697 cm ' 1H NMR (CDCls) § 221,
251,2.59,282,558,689,695,7 16,729,823 Anal Calcd for C»oH;sNO C 8301, H,
662,N,484 Found. C,8253,H,662,N,486
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Preparation 11 9-Benzyl-8-methyl-9H-carbazol-4-ol

Pynidinium bromude perbromude (0 2032 g 0 64 mmol) 1s added to a mxture of 9-
benzyl-8-methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one 1in THF (0 7 mL) and DMF (0 5 mL)
and the mixture 1s heated to 75 °C  After sturing for 8 h THF 1s removed under reduced
pressure and the residue 1s parttioned between dichloromethane and bnine  The combned
orgamc layers are washed with dilute sodizm thiosulfate/brine and the aqueous layer s
backwashed with dichlorornethane The combined organic layers are dried over magnesium
sulfate and concentrated under reduced pressure to give a residue A muixture of the
resulting residue, ithium bromide (0 1005 g, 0 0012 mol) Lithrum carbonate (0 0768 g
00010 mol) and DMF (2 mL) 1s heated at 120 °C for two hours. The DMF js removed
under lugh vacuum and the residue 1s partiioned between dichloromethane and water The
combined organic layers are dned over sodium sulfate and concentrated toan od The oil 15
chromatographed on silica gel (75 mL) using ethyl acetate/heptane (10/90) to give 00888 g
(59%) of the title compound The product 1s then recrystailized from ethyl acetate/bexane,
MS (ESI+) for Cz5Hy;NO m/z 288 1 (M+H)", IR (dnft) 3537, 1587, 1492, 1451, 1351,
1338, 1315, 1271, 1236, 1205, 963, 792, 745, 729, 720 cm !, 'TH NMR (CDCl,) 52 64
332,576,658,688,702,715-726,824 Anal Caled for CapH;yNO C, 8359, H,
596,N,487 Found C,8086 H,573,N,472

Example4  N-{2-[(9-Benzyl-8-methyl-9H-carbazol-4-yl)oxy]ethyl}-N,N-diethylamine

N"fl\
4ud

"0

9-Benzyl-8-methyl-9H-carbazol-4-ol (0 0566 g, 0.20 mmol), 2-diethylaminoethylchlonds
hydrochlonds (0 0505 g, 0 29 mmnol), potassium carbonate (0 0922 g, 0 67 mmol), sodium
10dide (0 0029 g, 0 019 mmol) and DMF (1 mL) arc heated at 85 °C for 4 h. After the
muxture had cooled, 1t 1s partitioned between water and ether  The combined orgamic layers
are dried over magnesium sulfete and concentrated to an ol The o1l 15 chromatographed
on silica gel (15 mL} using methsnol/dichloromethadie (1/99 to 2/98 to 4/96) to give 0 0248
g (32%) of the title compound MS (ESI+) for CogHagN20 m/z 387 2 M+H)*, IR (dnft)

30



15

30

6219 16‘1)%

2966 1585 1497 1449 1353 1336, 1268 1251 1140, 1106, 1069, 791 743,725, 715 cm
! JHNMR (CDCl;) 5118 264 281 320 441 577 669 691,699 713 722-733
828 Anal Calcd for CagHyoN;0 C,8079,H,782,N 725 Found C 7900 H,776,
N 1710

Preparation 12 9-(4-Fluorobenzyl)-8-methyl-1,2,3 9-tetrahydro-4H-carbazol-4-one

B-Methyl-1 2 3 9-tetrahydro-4H-carbazol-4-one (0 1967 g 0 99 mmol) 15 added to a
slurry of pentane-washed NaR (00449 g 00011 mol) m DMF (2 mL) After sumng for
30 mun, p-fleorobenzyl bromide (0 15 mL, 0 0012 mol) 1s added. Starting matenal 15 still
present after 3 h so additional p-fluorobenzyl brommde (0 015 mL, 0 12 mmol) 15 added and
the muxture 15 stirred overmight. The muxture 1s then partiioned between aq sodiam
bicarbonate and ethyl acetate and the organtc layer 1s dred over sodium sulfate and
concentrated to dryness The resulting solids are chromatographed on silica gel (75 mL)
using methanol/dichloromethane (2/98) The impurc fractions are rechromatographed on
silica gel (60 mL) using methanol/dichloromethane (2/98) The pure fractions are
combined and recrystallized from ethyl acetate/hexane/dichloromethane to give 0 1021 g
(34%) of the title compound, mp 154-155 °C MS (ESH+) for CoH,sFNO m/z 308 2
M+H)*, IR (dnft) 1635, 1602, 1539, 1510, 1462, 1449, 1414, 1226, 1159, 835, 826 801,
786,756, 747 cm !, 'TH NMR (CDCl;) §2 21, 2 51, 2.59, 2 81 5.55,687,698,7 17,823
Anal Caled for CooH;gFNO C, 78 15, H, 590; N, 4 56 Found. C,7772,H,595,N,

4 64

Preparation 13 9-(4-Fluorobenzyl)-8-methyl-9H-carbazol-4-ol

Pyndimum bromide perbromde (0 0800 g, 0.25 mmol) 1s added to a solution of 9-
(4-fluorobenzyl)-8-methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one m THF (0 4 mL) and
DMF (0 3 mL) and the muxture 1s heated to 75 °C  After stirnng for 8 h, THF 18 removed
under reduced pressure and the residue 15 parttboned between dichloromethane and bane.
The combined orgamic layers are washed with dilute sodium sulfate/bnne and the aqueous
layer 15 backwashed with dichloromethane The combined orgamic layers are dned over
magnesiam sulfate a.ndeoncentrued unda'mducedpressm to grve & residue. Am:xtureof
the resulung residue, hthmm bromude (00391 2,0 45 mmol), ithoum carbonate (0 0358 ¢g,
0 48 mmol) and DMF (1.2 mL) 15 heated at 120 °C for two hours The DMF 1s then
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removed under ligh vacuum and the residue 15 partiioned between dichloromethane and
water The combined organic layers are dried over sodiom sulfate and concentrated to an
o1l The otl 1s chromatographed on silica gel (30 mL) using ethyl acetate/heptane (10/90) to
gve 0 0321 g (52%) of the title compound MS (ESH+) for CyoH,¢FNO m/z 306 1 (M+H)",
IR (dnift) 3545, 1588 1508 1453, 1408, 1336 1316, 1269, 1234, 1227, 1203 819, 791,
743,720 cm*, 1THNMR (CDCl;) 52 63, 5 36, 5 72, 6 58, 6 85,6 96,7 15-7 22,8 25

Anal Calcd for CooHjsFNO C,78 67, H,528,N 459 Found C,7498 H,505,N,
437

Example S5  N,N-Diethyl-N-(2-{[9-{4-fluorobenzyl)-8-methyl-9H-carbazol-4-ylloxy})

ethyl)amme

Qe

CHy k@F

9-(4-Fluorobenzyl)-8-methyl-9H-carbazol-4-ol (0 0176 g, 0 058rmmol), 2-
diethylamunoethylchlonde hydrochlonde (0 0144 g. 0 084 mmol), potassium carbonate
(0 0332 g, 0.24 mmol), sodium 10d:de (0 0008 g, 0 0053 mmol) and DMF (1 mL) are
heated at 85 °C for 4 h. After the muxture had cooled, 1t 15 partitoned between water and
ethyl acetate The squeous layer 1s also washed with dichlaromethane The combined
organic layers are dned over magnesium sulfate and concentrated to an 011 The o1l 1s
cbromatographed on sihica gel (10 mL) using methanol/dichloromethane (1/99 and 2/98) to
give 0 0148 g (55%) of the title compound, MS (ESI+) for CasHxFN,0 m/z 405 2 (M+H)”,
TH NMR (CDCls) 8 1.23, 2.65 2 88,3.26,447,575,673,695,7 15,733,829 Anal
Calcd for CosHaoFN2O C 77.20,H,722,N 693 Found C,7347,H,706,N, 653

Preparation 14 9-Benzyl-4-(2-bromoethoxy)-9H-carbazole

To a mxture of 9-beazyl-9H-Carbazol-4-ol (2 46 g, 9 00 mmol), potassium
carbonate (5 11 g, 27 0 mmol), and DMF (10 mL) 1s added dibromoethane (3 90 mL, 450
mmol) Thcm:xmre.lssmdatSO“Cford-Sha:.ldﬂlcnallowedmcoolandsPnhe
remainder of the mght. The mixture 1s then stired at 85 *C, after about 2 h an additional
1 0 mL of dibromoethane 15 added. After 5 S h the mixture 15 cooled and the solvent and
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excess dibromoethane are removed m vacuo The residue 15 partinoned between Et;0,
water and brine The organic layers are dned over MgS04 and taken to dryness
Chromatography on silica gel (250 mL) using EtOAc-heptane (10/90 to 20/80) to give 1 80
g (53%) after crystalhization from CH,Cl,-hexane IR (dnift) 1583 1458 1446 1342, 1333
1281 1270, 1245, 1154, 1147, 1114, 783,753,734 719 cm ', "H NMR (CDCl) § 3 87,
458,551 666 702,712,72-74 843 Anal Calcd for C;(HieBfNO C, 6633, H,4 77,
N 368,Br 2101 Found C 6630,H,476,N, 362

Example 6  N-{2-[(9-Benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-(2-pyndinylmethyl)amine

=
’\/NH \l

4’

<

A muxture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 0622 g 0 1635 mmol)
dusopropylethylammne (0 0211 g, 0 1635 mmol), 2<(2-aminomethylpyndine (0 0531 g,

0 4907 mmol), and DMF (0 5 mL) 1s stured at 100 °C for 30 nun  After cooling, the
solvent 1 removed and the residue partihioned between CH;Cl; and aq sodum bicarbonate,
The organic layers are dned over sodium sulfate, chromatography on silica gel (40 mlL)
usmg CH;OH-CH;Cl; (2/98) gave 0 0539 g (81%) of the title compound, IR (dnft) 1586,
1457 1342 1269, 1237, 1153, 1145 1118, 1047, 782, 776, 753, 745,718 710cm ', 'H
NMR (CDClcmy) 53 32,4 13,444 551,670,699,7 12 72-74 766, 839,860 Anal
Calcd for CpyHasNAO C, 7958 H,6 18, N, 1031 Found. C, 79 66, H, 6 41, N, 10.28

Preparation 15 8-Fluoro-1 2,3,9-tetrahydro-4H-carbazol-4-one
2-Fluorophenylhydrazine hydrochlonde (4 74 g, 0 0291 mol) 1s added 1n portions to
a solution of 1,3-cyclohexanedione (3 20 g, 0 0285 mol) 1n water (60 mL) The mixture 1s
allowed to stir overmght &t room temperature The resulting solids are collected by
filtration, washed with water followed by a small hexane wash and vacuum dnied at 50 °C
for 40 mn and then overmght at room temperature, to gave the hydrazone The hydrazone,
p-toluene sulfonic acid monohydrate (5 8557 g, 0,031 mol) and tnmethyibenzene (43 mL)
are heated at 160 °C for 52 min. After cooling, the maxture 15 partittoned between water
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and dichloromethane. The aqueous layer 1s also washed once with chloroform. The
combined orgamc layers are washed with ag sodium bicarbonate, dnied over sodium sulfate
and concentrated to aresidue  The resulting residue 1s chromatographed on silica gel (400
mL) using ethyl acetate/hexane (20/80, 40/60 and 60/40 to give 0 8221 g (15%) of the title
compound, mp 225-226 °C, MS (ESI-) for C;2H,0FNO 202 0 (M-H) , IR (dnft) 3117 3078,
3049 3015 2952, 2867, 1615, 1475, 1235, 1219 1184, 1143 864, 786, 735 cm !, 'H NMR
(CDCly) §2 27,261 302 695,716,797 882 Anal Calcd for CyoH1oFNO C, 7093,
H,496,N,689 Found C,7140,H,500,N, 692

Preparation 16 9-Benzyl-8-fluoro-1 2,3,9-tetrahydro-4H-carbazol-4-one

8-Fluoro-1,2,3,9-tetrabydro-4H-carbazol-4-one (2 23 g, 0011 mol) 15 added to a
slurry of pentane-washed NaH (0 59 g, 0 015 mol) in DMF (18 mL) and after stunng for 20
min benzyl bromude (1 7 mL, 0 014 mol) 15 added The muxture 1s stirred for 1 h at whuch
tume the mtxture 5 partiioned between water and ethyl acetate The combined organic
layers are dried over sodium sulfate and concentrated to dryness The resulting residue is
chromatographed on silica gel (200mL) using methanol/dichloromethane (1/99) The solids
are then recrstalhzed from ethyl acetate/dichloromethane/hexane to give 2.25 g (70%) of
the title componnd, mp 183-184 °C MS (ESI-) for CysH,cFNO m/ 292.1 (M-H), IR (dnft)
1639, 1631, 1495, 1459, 1434, 1359, 1246, 1219, 1193, 1125, 798, 789, 736, 730, 698 cm ’,
'H NMR (CDCI3) §2.23,2 58 287 551,692,703,7 16,729,807 Anal. Calcd for
CysHsFNO C,7780;H 550,N,478 Found C,7758,H,5.59,N,479

Preparation 17 9-Benzyl-8-fluoro-9H-carbazol-4-cl
Pyridinium bromide perbromide (2.9945 g, 0 0094 mol) 15 added to a mixture of 9-
benzyl-8-fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one (2.1145 g, 0 0072 mol) in THF (22
mL) and DMF (16 mL) and the mixture 18 heated to 75 °C. After sumng for 5 5 h, THF 18
removed under reduced pressure and the residne 18 partitioned between ethy) acetate and
brine The combined organic layers are washed with dilute sodram thiosulfate/brine and the
aqueous layer 1s backwashed with cthyl acetate The combined organic layers are dned
over magnesium sulfate and concentrated under reduced pressure to give a residue. The
mmduemmays&lhzed&omethylaoemdheptaneandthemsulﬂngsohdsmwmbmed
with hithwm brom:dc (11338 g, 0 013 mol), hthmmcnlbom(o 8831 g.0012 mol) and
DMF (24 mL) and heated to 120 °C After 1 5 h the muxture 1s partitioned between cthyl
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acetate and bnne The combined organic layers are washed with dilute brine and then dried
over sodium sulfate and concentrated to an 011 The oil 15 chromatographed on silica gel
(150 mL) using dichloromethane (100) to give 1 0857 g (52%) of the title compound, mp
155-156 °C, MS (BSI-) for C;sH1.FNO m/z 250 1 (M-H) , IR (dnft) 3524 1581, 1498
1456, 1432, 1343, 1318, 1272 1239, 1134, 966, 790, 731, 714 698 cm ', 'HNMR
(CDCI3)5533 569,659 698 714 725,810 Anal Caled for CyyH;s,FNO C, 7833,
H,484,N 481 Found C,7767 H 490,N,471

Example 7  N-{2-{(9-Benzyl-8-fluoro-9H-carbazol-4-yl)oxyjethyl}-N,N-diethylamine
o’\/Nﬁ\
4ud
F k@
9-Benzyl-8-fluoro-9H-carbazol-4-ol (0 0273 g, 0 0940 mmol), 2-

dicthylaminoethylchlonde hydrochlonde (0 0237 g, 0 14 mmol), potassium carbonate
(0 0396 g, 0 29 mmol), sodium 10dide (0 0013 g, 0 0087 mmol) and DMF (1 mL) are
heated at 80 °C for 3 h. After the mixture had cocled, it 1s partitioned between water and
ethyl acetate. The orgamic layer 1s dnied over magnesium sulfate and concentrated to an oil
The a1l 15 chromatographed on silica gel (20 mL) using methanol/dichloromethane (1/99 to
2/98 to 3/97) to gxve 0 0206 g (56%) of the title compound, mp 60-60 5 °C, MS (ESI+) for
CasH2FN20 mvz 391 3 (M+H)*, "H NMR (CDC)3) 51 17,279,3 17,4 39,5 53,6 73,

702,713,725,738,815 Anal Calcd for CosHnFN:O C, 7689, H,697,N,7 17
Found C,7633,H,718,N,713

Preparation 18 2-[(9-Benzyl-8-fluoro-9H-carbazol-4-yl)oxy)acetomtrle

A mixture of 9-benzyl-8-fluoro-9H-carbazol-4-ol (1 0775 g, 0 0037 mol)
potassium carbonate (0 6284 g, 0 0046 mol), bromoacetonitrile (0 6 mL, 0 0086 mol) and
DMF (12 1ol) 15 strred at room temperature for 4 h. The mxture 1s then partitioned
between water and dichloromethane The aqueous layer 1s also washed wath ethyl acetate.
The combined organ;c layers are dried over sodrum sulfate and concentrated to 2 residue
which 1s then partitioned between water and ethyl acetate The combined organic layers are

s
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dried over magnesium sulfate and concentrated to a residue  The resulting reszdue is
chromatographed on silica gel (100 mL) using ethyl acetate/hexane (20/80) followed by
dichloromethane (100 %) The sohds are recrystallized from ethyl acetate/heptane to gave
0 8869 g (73%) of the utle compound, mp 134-134 25 °C MS (ESI+) for Cy HisFN20 m/z
353 1 (M+Na)*, IR(dnift) 1578, 1500, 1458, 1439, 1369, 1344 1335 1323 1278, 1235
1144 1080 793 739 695cm’, "HNMR (CDCl) 8505,571 675,7 16,7 24,7 41,8 07
Anal Caled for C;H;sFN2O C,7635,H,4.58,N,848 Found C,7615,H,463,N,
835

Examples 8-32

A mixture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 020 g, 0 0526 mmol), an
appropriate amune (0 0631 mmol) dusopropylethylamine (0 0631 mmeol), and DMF (0 2 or
0 4 ml) 1s stured 1n 7 mL capped glass vials (at room temperature for volaule amines and at
70 °C for the remainder) When TLC showed most of the starting matenal had been
consumed (3-4 days for room temperature reactions and overnght for heated reactions), the
vials (minus caps) are placed 1n a vacuum oven for removal of solvent. The residues are
chromatographed on silica gel (using disposable glass Pasteur pipettes as colummns), elnting
with qnOH-CH;Cl; (2/98 to 8/92, depending on the polanty of the product. Product
fractions are combined and the eluent 15 allowed to evaporate
Exampls 8  9-benzyl-4-[2-(4-morpholinyl)ethoxy]-9H-carbazole
ms (m + H) at 387

O_\—o

e

Example 9  2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}-1-piperazinyi)- 1-ethanol
ms (m + H) at 430

g
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Example 10  3-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ecthyl jarmino)-1-propane)
ms (m + H) at 375

NH-\_O

=

Example 11  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-2-propen-1-amine

ms (m + H) at 357
\\"m
_o

‘o

Example 12 N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }-3-(4-morpholinyl)-1-
propapamune ms (m + H) at 444

Q NHMCO
o O

Example 13 5-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }amino)-1-pentanol
ms (m + H) at 403

Ho\/\/\,NH-\_o

37
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Example 14 N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-1-propanarmne
ms (m + H) at 359

/\/NH-\_O

0

Example 15 N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-propyl-1-propanamine

ms (m + H) at 401
2
O

Example 16 1-benzyl-N-{2-[(9-benzyl-9H-carbazo)-4-yl)oxylethyl }-4-pipendinamne

ms (m + H) at 450
Q“@
Al

Example 17 2-({2-[(9-benzyl-9H-carbazol-4-yljoxylethyl } amuno}-2-methyl-1-propanol

ms (m + H) at 389
Ho X
NH\_o

L@

Example 18  2-[(9-benzyl-SH-carbazol-4-yljoxy]-N-(4-chlorophenethyl)-1-cthanamine

4 HWQ—Q
» d @ M .

K11



10

15

6219

Example 19  2-[(9-benzy}-9H-carbazol-4-yl)oxy]-N~{cyclobexylmethyl)- 1-ethanamne

ms (m + H) at 413
N\
& ol
0

Example 20  2-{(9-benzyi-9H-carbazol-4-yl)oxy]-N-{2-(4-morpholinyl)ethyl]-1-
ethanammne ms (m + H) at 430

I\~"\0
-
~0

Example 21  1-({2-[(9-benzyl-9H-carbazol-4-yl)oxyJethyl jamino)-2-butanol  ms (m +

H) at 389
:}_\NH\_O

o

Example 22 2-[(9-benzyl-9H-carbazol-4-yl)oxy])-N-{4-fluorophenethyl)-1-ethanamine

ms (m + H) at 439
o SO
d"

39-
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Example 23  2-[2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)ethoxy]-1-ethanol
ms (m + H) at 405

HO—
bW
\—o

Qe

Example 24 (1S 28)-2-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }amno)cyclohexanol
ms (m + H) at 415

HO  NHA\
0

Example 25 ethyl 3-({2-[(9-benzyl-9H-carbazol-4-yloxy]ethyl } amino)propancate
ms (m + H)at 417

Example 26 N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl cyclobutanamme

ms (m + H) at 371
qNH\_O
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Example 27 2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }-1-piperazinyl)
ethylformanude ms (m + H) at 457

OHC-NH
AL W

e

Example 28 N-(1H-benzimudazol-2-ylmethyl)-2-{(9-benzyl-9H-carbazol-4-yl)oxy]-1-
5 ethanamume ms (m + H) at 447

g

Example 29  1-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-4-pipenidinol ms (m +
H) at 401

O/\’N H

<

10 Example 30 9-benzyl-4-[2-(4-methyl-1-piperazinyl)ethoxy]-9H-carbazole ms (m +

H) at 400
o/\)(:)‘—c“s

<

Example 31 N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-cyclopropylamine

ms (m + H) at 357
O \_-NH
v
) . @J . .
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Example 32 N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N,N-dimethylamine
ms (m + H) at 345
o’\-/"(

<

Example 33  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxyJethyl }formamde
o~ ANH—CHO

g

A mixture of 2-[(9-benzyl-9H-carbazol-4-yl)oxylethylamine (0 0714 g, 0 226
mmol) and cthyl formate (3 mL) 1s strred at 65-70 °C for 45 mun. After cooling, excess
ethyl formate 1s removed in vacuo and the resadue 15 partitioned between CH2Clz and aq
sodium sulfate The organic layers are dried over sodium sulfate and concentrated, the
residue 1s crystathized from CH>Cl-BtOAc-hexane to give 0 0585 g (75%) of the ttle
compound as a white, crystalline solid, mp 161-162 °C, MS (ESI+) for m/z 345 (M+H)",
367 (M+Na), 'ZHNMR (CDCly) 53 95,4 38,5.52,6 13 668 703,710 72-74,827
8 29, IR (drft) 3297, 1659, 1459 1385, 1341, 1332, 1269, 1255, 1145, 1116, 780, 747,
737 717,700cm ' Anal Caled for CnHxN20; C 7672 H,585,N 813 Found.C,
7653,H,599,N,8 09

Example 3¢ N-{2-[(9-Benzyl-9H-carbazol-4-yl)oxylethyl}-N-methylamme, malesc acad

salt J)H_cﬂa
C

* »* L]
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A mixture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 165 g, 0 434 mmol) and
methylamane (40% mn H,0, 0 4 mL.) in acetomtnile (3 mL) is stured 1 a glass pressure
vessel with a screw top cap at 95 °Cfor 3 5 h after which 1t is allowed to cool and stir at
room temperature overnight The solvent is then removed and the residuc 15
chromatographed on silica gel using CH;0H-CH,Cl; (4/96 to 8/92) to ;mve 0 125 g (87%)
of product as the free base The free base and maleic acid (0 0439 g) are dissolved 1n
CH,Cl; and CH,OH, concentrated, and crystallized from CH;Clyhexane to give 0 119 g of
the title compound mp 182 5-184 5 °C 'H NMR (free base) (CDCl3) 52 61 321 440
551,671,699,712,72-74,830 Anal Calcd for CpHpN20*CH,O4 C, 6994, H
587,N,627 Found C,6971 H,579 N 621

Example 35  2-[(9-Benzyl-9H-carbazol-4-yl)oxy]ethylamine
oNNHz

<

Sodium hydnde (60% 1n o1l, 0 934 g, 23 36 mmol) 1s washed three tumes with
pentane. DMF (S5 mL) 1s added, followed by 9-benzyl-9H-Carbazol4-ol (152 g, 5 56
mmol} dissolved m DMF (10 mL) added over 10 min The mixture 1s stured an additional
5 min and then cooled 1n an 1ce-water bath A solution of 2-chloroethylamine
hydrochlonde (129 g 11 12 mmol) dissolved 1n DMF (5 mL) 15 added dropwise over about
5min The cooling bath 15 removed and the mixture 1s allowed to stir at room temperature
over the weekend Agq sodwm bicarbonate 18 added and the mxtare parhitioned between
EtOAc, brine, and aq sodium bicarbonate. The organic layers are dned over MgSO,4 and
taken to dryness The residue 1s chromatographed on sihica gel (120 mL) using CH30H-
CH,Cl: (4/96) to gave 1 26 g (72%) of the title compound as a whate solid An aliquot 1s
crystallized from CH,Cl-EtOAc-hexane, IR (dnft) 1597, 1587, 1458, 1441, 1342, 1329,
1269, 1156, 1145, 1110, 1045, 860, 785, 749, 726 cm !, '"H NMR (CDCls) §3.30, 4 29,
551,670 700,712, 72-74,834 Anal Caled for C;yHgN,O C,7972,H,637, N,
885 Found C,7870;H,64]1,N,870

L] * v
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Example 36 N-{2-[(9-Benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-(2-methoxyethylJamune

‘?‘ C-C.

A mixture of 2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethylamme (0 103 g, 0 327 mmol),
2-bromoethylmethyl ether (0 050 g, 0 359 mmol), dusopropylethylamine (0 0464 g, 0 359
mmol), acetomtrile (1 mi.), and THF (1 mL) 18 stured at room temperature for 40 mm and
then at 70 °C for 43 h  After cooling, the solvents are removed and the residue 15
chromatographed on silica gel (15 mL) using CH;OH/CH,Cl, (4/96) The pure product
fractions are concentrated to dryness to give 0 044 g (36%) of an ;a1 Malerc acid (0013 g)
15 added and the salt 15 crystallized from CH>Cl,/CH;OH/hexane to gave the title
compound, mp 175 0-175.5 °C, "H NMR (CDCls) §2 98 3.26,3 39,3 57,438,551 670,
699,712,7.2-74,833 Anal Calcd for CoyHagN,0;0CsHO4 C, 6856, H,6 16, N, 571
Found C,6854 H 622 N, 581

Example 37 N-Ethyl-N-{[(1-phenyl-1,2-dihydro[1,4Joxazino[2,3,4-jk]carbazol-7-yl)
oxy]ethyl }amine, maleic acid salt

O

L0 -

COOH

To a muxture of N-{2-[(9-benzyl-9H-catbazol-4-yl)oxy]ethyl Jacetanmde (0 3043g,
0 849 mmol) and dry THE (7 mi) 18 added borane-methylsulfide complex (0.24 ml, 2 55
mmo)) wiile under argon atmosphere  The mixture 18 refluxed at 85 °C for 18 h. Methanol
18 slowly added to tonsume unreacted borane cdmplex The muxture 15 strapped of solvent,
then MeOH (5 0 ml) 1s added then stripped. The o1l 1s dissolved in methanol/CH,Cl;

(10/1), to which 1s added concentrated hydrochlanc acid (1 O mi) The mixture 15 heated at
44 .
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65°Cfor05h Water (50 ml)is added and the mixture neutralized with potassrum

carbonate then partioned between CH,Cl; and water The organic layer 1s washed with

water and dned over magnesium sulfate Column chromatography (50g silica gel) using

methanol/CH,Cl; (5/95) gave an oil, which 1s converted to the maleic acid salt to give

0 1445 g (60%) of the title compound 'H NMR (300 MHz DMSO-d6) 8 1 24 3 16,3 55
447,564,599,678 709 724 737,757,830,861 Anal Calcd for CxsHaN;O

CH:0, C 7042 H,613 N 608 Found C,7027 H,622 N, 603

Example 38 9-Benzyl-4-[2-(1-pyrrohdinyl)ethoxy)-9H-carbazole

NS

oy

A nuxture of 9-benzyl-4-(2-bromocethoxy)-9H-carbazole (0 020 g, 0 0526 mmol)
pyuolidine (0 40 g, 0 562 mmol), and acetomtrale (1 0 mL) 1s sturred over the weekead at
room temperature much starhing matenal remained so the mixture 1s heated at 75°Cin a
capped vial for 24 h  After cooling and removal of the solvent, the residue 1s paritioned
between CH:Cl; and aq sodwum bicarbonate The organic layers are dried over sodium
sulfate, chromatography on silica gel eluting with CHyOH-CH:Cl; (4/96) gave 0 0165 g
(85%) of the title compourd as a waxy solid, 'H NMR (CDCl,) 5 197 304 3 36,4 59
530,671,702, 712,72-74,832 Anal Calcd for CzsHasN2O C, 8105 H,707 N,
7.56 Found C,7984,H,702.N,744

Example 39  9-Benzyl-4-[2-(1-prpendinyl)ethoxy]-9H-carbazole
o’\,NC)

<

In the same manner as for 9-Benzyl-4-[2-(1-pyrrolidinyl)ethoxy]-PH-carbazole, 80
(0 020 g) and pipendine (0 040 g) gave 0 0196 g (97%) of the title compound, mp 113 5-

114 5°C, 'HNMR (CDCl3) 8 1.52 173,278,3 14,450,551 670,700,7 12,72-74
45

B3 2T
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835 Anal Calcd for CsHN2O C 8121 H 734 N 728 Found C,80359,H,731
N 722 CHCH

Preparation 19 tert-Butyl 4-{2-[(9-Benzyl-9H-carbazol-4-yl)oxylethyl }-1-
piperazinecarboxylate

A muxture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 0647 g, 0 170 mmol),
Boc-piperazine (0 0380 g, 0 204 mmol) tnethylamine (0 0206 g 0 204 mmol), and
acetonutrile (2 mL) 1s heated at reflux for 24 h  After cooling, the mixture 15 parhttoned
between CH,C); and aq sodium bicarbonate The organic layers are dned over sodram
sulfate, chromatography on silica gel eluting with CHyOH-CH;Clz (2/98) gave poor
separation of product and rmpunties Re-chromatography (sihica gel, 20 mL) using acetone-
hexane (10/90 to 20/80) gave 0 0650 g (83%) of the title compound IR (dnft) 1693 1457,
1420, 1365 1341, 1332, 1201, 1266, 1243 1174 1154, 1145 1129, 1112 752em’, 'H
NMR (CDCl;) 5146,265,306,348,441,551,669 699,712,72-74,837 Anal
Calcd for CaoH3sN1Os C, 74 20,H,7 26,N,865 Found C,7382,H,741,N,852

Example 40 9-Benzyl-4-{2-(1-piperazinyl)ethoxy]-9H-carbazole
N

s

A mixture of tert-Butyl 4-{2-[(9-Benzy)-9H-carbazol-4-yl)oxylethyl}-1-
piperazinecarboxylate (0 0450 g, 0 0927 mmol), tnflucroacetic acid (2.5 mL), and CH,Cl,
(2.5 mL) 1s stirred at room temperature for 1 h. Triflucroacetic acid and CHzCl; are then
removed 1p vacuo and the residue 1s partstioned between CH2Cl; and aq sodum
bicarbonate The organic layers are dried over sodium sulfate and taken to dryness to give
00326 g (91%) of the tatle compound, IR (dnft) 2935, 2821, 1584, 1456, 1353, 1342, 1332,
1271, 1245, 1154, 1145, 1112, 783,750 715cm’ 'H NMR (CDCl,) 52 70, 2.95, 3 04,
441,5.50,669,699,712,72-74,839 Anal Calcd for C2sHnNsO C, 77 89, H, 7 06,
N,1090 Found C,7635,H,7.20,N, 1030 .
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Example 41  2-[(9-Benzyl-8-fluoro-9H-carbazol-4-yl)oxyjethylamine
o~z
O
F k©
A muxture of 2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxy]acetomtnle (0 7685 g,
00023 mol) dry THF (20 mL) and borane-methy] sulfide (0 71 mL, 0 0075 mol) 1s sturred
at room temperature for 3 5 h. Additional borane-methyl sulfide (020 mL, 0 0021 mol) 1s
added and the mixture 1s stured overmight The excess borane 1s cautiously quenched with
methanol and the muxture 15 concentrated under reduced pressure  Methanol and
dichloromethane are added to the residue and the solution 1s again concentrated under
reduced pressure (repeated twice) The solids are then dissolved 1n
methanol/dichloromethane and conc HCL (3 mL) 15 added After the mixture sturved for 50
mun, the solvent 15 removed under reduced pressure and the residue 15 partittoned between
dichloromethane and aq sodium bicarbonate The combined organic layers are dnied over
sodium sulfate and concentrated to dryness The residue 1s chromatographed on silica gel
{100 mL) using methanol/dichloromethane (2/98 and 4/96) and recrystallized from cthyl
acetate/dichloromethane/heptane to give 0 333 g (43%) of the title compound, mp 122.25-
123 °C, MS (ESI+) for CnHysFNz0 m/z 335 2 (M+H)", IR (dnift) 1602, 1577, 1498 1456
1443, 1352, 1337, 1325, 1269, 1254, 1242, 1228, 1141, 792, 736 cm ', 'H NMR (CDCl3) &
330,428,530,670,701,7 11,7 22, 7 36, 8 10, NHz not seen. Anal Calcd for
CyH1oFN:O C,7543,H,573,N,838 Found C,7525,H,579, N, 8.28

Preparation 20 8-Flnoro-9-(4-fluorobenzyl)-1,2,3,9-tetrabydro-4H-carbazol-4-one

8-Fluoro-1,2,3,9-tetralydro-4H-carbazol-4-one (0 1416 g, 0 70 mmol) 1s added to 2
slury of pentane-washed NaH (0 0400 g, 0 0010 mol) :n DMF (2 mlL) and after shrnng for
30 mun, p-fluarobenzyl bromude (0 11 mL, € 88 mmol) 15 added. After the muxture had ‘
stured for 2 3 b, 1t 1s partitioned between aq sodium bicarbonate and ethyl acetate The
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organic layer 13 dried over sodium suifate and concentrated to dryness The resutung sohids
are chromatographed on sihica gel (100 mL) using first dichloromethane (100%) and then
methanol/dichloromethane (2/98) The product fractions are combined and
rechromatographed on silica gel (50 mL) using acetone/heptane/NH4OH (15/85/0 25) and
then recrystallized using ethyl acetate/hexane to give 0 0932 g (43%) of the title compound,
mp 177-178 °C MS (ESL-) for CioH;sNO m/z 310 1 (M-H) IR (dnft) 1638, 1630, 1509,
1496 1459, 1436, 1413, 1361, 1249, 1222, 1194, 1158, 1125, 830, 790 cm ', "H NMR
(CDCl1) 8224 258,286,547,689-702,7 16 806 Anal Calcd for CisH sF;NO C,
7330 H,486,N,450 Found C,7340,H,483 N, 450

Preparation 21 8-Fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-ol

Pyndimaum bromide perbromide (0 0 860 g, 0 27 mmol) 1s added to a solution of 8-
fluoro-9-(4-fluorobenzyt)-1,2,3,9-tetrahydro-4H-carbazol-4-one m THF (0 5 mL) and DMF
(0 5 mL) and the maxture 1s heated to 75 °C. After surnng for 4 5 h, THF 18 removed under
reduced pressure and the restdue 1s partitioned between ethyl acetate and dilute bnne. The
combined organic layers are washed with dilute sodium suifate/bnine and the agueous layer
1s backwashed with ethyl acetate. The combined organtc layers are dned over magnesium
sulfate and concentrated under reduced pressure to give a residue A muxture of the
resulting resadue, ithhum brormde (0 0428 g, 0 49 mmol) hthm carbonate (0 0311 g, 042
mmol) and DMF (1 mL) 18 heated at 120 °C for two hours The mixture 1s partitioned
between ethyl acetate and bnne. The combined organic layers are dned over sodmum sulfate
and concentrated to an 01l The o1l 1s chromatographed on silica gel (20 mL) using ethyl
acetate/heptane (5/95 and 10/90) to give 0 0460 g (71%) of the ntle compound, MS (ESI-)
for CysH13FaNO m/z 308 1 (M-H) , IR (dnft) 1580, 1508, 1461, 1434, 1329, 1274, 1242,
1235, 1221, 1157, 1129, 907, 788, 755, 732 cm ', "H NMR (CDClL) § 537 5 64, 6 60,
694,7 14,728,810 Anal Calcd for CisHisF:NO C,7378 H 424, N,4.53 Found
C,7252,H,418,N,437

Example 42 N, N-Diethyl-N-(2-{ [8-fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-
ylloxy ethyl)amine

L ] |



10

15

6219

’\/N/\
o\

LK)
F '\©\F

8 Fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-ol (0 0226 g, 0 073 mmol), 2-
diethylaminoethylchlonde hydrochlonde (0 0202 g 0 12 mmol) potassium carbonate
{0 0330 g, 0 24 mmol), sodium 10dide (0 0018 g, 0 012 mmol) and DMF (1 mL) are heated
at80°C for3h After the mixture had cooled 1t 15 partitioned between water and ethyl
acetate The organic layer i1s dned over magnesium sulfate and concentrated to an o1l The
o1l 1s chromatographed on silica gel (20 mL) using methanol/dichloromethane (2/98 and
4/96) to gave 0 0222 g (74%) of the title compound mp 59-60 °C, MS (ESI+) for
CasHzFaN2O m/z 409 3 (M+H)*, "TH NMR (CDCls) § 121 287,322 445 567,674,
694,702,7 14,739,811 Anal Calcd for C;sHasFoN2O C 7351 H 641 N, 686
Found C,7305,H,661 N,683

Preparation 22 6-Chloro-1,2 3,9-tetrahydro-4H-carbazol-4-one
4-Chlorophenylhydrazine hydrochlonde (5 3766 g, 0 0300 mol} 1s added portion-
wise to a sohttion of 1 3-cyclohexanedione (3 29 g, 0 029 mol) in water (S8 mL) and the
muxture 1s allowed to stir over mght at room temperature The resulting solids are collected
by filtration, washed with water, and vacuum dned at 50 °C overmight to give the
hydrazone The hydrazone (0 5249 g, 0 0022 mol) 1s then heated at reflux 1 tnfluoroacetic
acid (3 mL) for 7 b, at which time the heat 1s turned off and the muxture 15 allowed to stir
overmght at room temperature Additional tnfluoroacetic acd (1 mL) then 15 added and the
muxture 1s stirred at reflux another 7h and stored 1n the refrigerator overmght. The mixture
1s partitioned between water and dichloromethane. The organic layer 15 washed with
2q sodium bicarbonate and the aqueous layer 1s backwashed with dichloromethane The
combmned orgamic layers are then drred over magnesium sulfate and concentrated to sohds
The solids are chromatographed on silica gel (100 mL) using ethyl acetate/dichloromethane
and then recrystallized from ethyl acetate/dichloromethane/methanol to give 0 0872 g
(15%) of the title compound, MS,(ESI-) for C;;H;oCLNO m/2218 O(M-H) , IR (dnuft) |
3201, 3172, 3137, 3109, 3063, 2954, 2933, 1631, 1578, 1472 1373, 1013, 879, 811, 623
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em' "HNMR (CD;0D) 6222 254 300 716,732,797, NHnot scen Anal Calcd for
CizH1oCINO C 6561, H 459,N 638 Found C 6549 H 451 N 632

6219

Preparation 23 9-Benzyl-6-chloro-1 2 3 9-tetrahydro-4H-carbazol-4-onc

6-Chloro-1,2,3 9-tetrahydro-4H-carbazol-4-one (0 4010 g, 0 0018 mol) 1s added to a
sharry of pentane-washed NaH (0 0902 g 0 0023 mol) m DMF (2 mL) and after strnng for
27 mn, benzyl bromide (0 26 L, 0 0022 mol) 1s added After stunng for 2 5 h at room
temperature, the mixture 15 partitioned between aq sodum bicarbonate and ethyl acetate
The combined organic layers are dned over sodium sulfate and concentrated to dryness
The resulting solids are chromatographed on silica gel (200 mL) using
dichloromethane/heptane (60/40 and 100/0) to grve 0 5158 g (51%) of the title compound
An aliquot (0 0625 g) 15 recrystailized from ethyl acetate/heptane to give 0 0415 g of
product, mp 196 5-197 °C, MS (ESI+) for C1sH¢CINO m/z 310 1 (M+H)", 'H NMR
(CDCl5) 5224 258,287 531 699,716,729,828 Anal Calcd for C;sHjCINO C,
7366,H,520,N,4.52 Found C 7318,H,519 N 458

Preparation 24 9-Benzyl-6-chloro-9H-carbazol-4-0l

Pyndinjum bromude perbronude (0 5495 g, 0 0017 mol) 15 added to a solution of 9-
beazyl-6-chloro-1,2,3 9-tetrahydro-4H-carbazo]-4-one (0 4406 g, 0 0014 mol) in THF (2 8
mL) and DMF (1.5 mL) and the maxture 1s heated to 75 °C. After shrmng for 5 b, THF 18
removed under reduced pressure and the residue 1s paritioned between dichloromethane
and brine The combined orgamic layers are washed wath dilute sodium thuosulfate/bnine
and the aqueous layer 1s backwashed with dichloromethane The combined organic layers
are dried over magnesium suifate and concentrated under reduced pressure to give a
residue A mixture of the resulting residue, lithvum brommde (0.2799 g 0 0032 mol),
hthium carbonate (0.2286 g, 0 0031 mol) and DMF (6 mL) 1s heated at 120 °C for two
hours The DMF 1s removed under high vacuum and the residue 15 partitioned between
dichloromethane and water The combined organic layers are dned over sodium sulfate and
concentrated to an 011 The o1l 1s chromatographed on silica gel (100 mL) using
t!lchloromethme (100%) to glve 03139 g (72%) of the utlf compound. An aliquot
(0 0391) 15 recrystatlized from dichloromethane/methanol/hexane to give 0 0272 g of
product, MS (ESI-) for C;9H;4CINO m/z 306 0 (M-H) IR (dnft) 1470, 1452, 1334, 1293
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1284 1266, 1231 1146, 1112 885 796 777 746,717 702cm’ "H NMR (CDClLy) § 5 41
549,660 697 713 728 735 833 Anal Caled for C;oH;4CINO C 74 15,H,4 59, N,
455 Cl 1152 Found C 7307 H 463 N 459

Example 43 N-{2-[(9-Benzyl-6-chioro 9H-carbazol-4-yl)oxyJethyl }-N,N-
dicthylamine

ewe
O

9-Benzyl-6-chloro-9H-carbazol-4-ol (0 0616 g, 0 20 mmol), 2-
diethylaminoethylchlonde hydrochloride (0 0517 g, 0 30 mmol), potassium carbonate
(00863 g 0 62 mmol), sodium 10dide (0 0027 g, 0 018 mmol) and DMF (1 mL) are heated
at 85 °Cfor 3 5h After the mixture had cooled, it 1s partitioned between water and ether
The combined organic layers are dned over magnesium sulfate and concentrated to an ol
The o1l 1s chromatographed on silica gel (60 mL}) using methanol/dichloromethane (1/99 to
2/98 10 4/96) to gave 0 0665 g (82%) of the title compound, mp 96-97 5 °C, MS (ESI+) for
CasH2CIN;O m/z 407 3 (M+H)*, IR (drift) 2966 1583 1466, 1453, 1340, 1268 1242
1149, 1124, 1069, 795, 780, 745, 718, 708 cm *, '"H NMR (CDCL;) 51 16,2 75,3 12,4 34,
547 669,697,708,721-738 834 Anal Caled for CosHxCIN2O C, 7379, H, 6 69,
N,688 Found C,7339,H,673,N,678

Preparation 25 6-Chloro-9-(4-fluorobenzyl)-1,2,3,9-tetrahydro-4H-carbazol-4-onc

6-Chloro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 4042 g, 0 0018 mol) 1s added to a
slurry of pentance-washed NaH (0 091 g, 0 0023 mol) in DMF (2 mL) and after string for
20 mun, p-fluorobenzyl bromide (0.28 ml., 0 0023 mol) 1s added. Additional DMF (1 mL)
15 added and the maxture 15 stured for 4 h, at which time the mixture 1s paritioned between
aq sodium bicarbonate and ethyl acetate. The combined organic layers are washed with
water, dned over sodium sulfate and concentrated to dryness The resnlting solids are
chromatographed on silici gel (200 mL) using dichlordmethane/heptanc (60/40 and’80/20)
to give 0.5519 g (92%) of the utle compound, mp 207-207 75 °C, MS (ESI+) for
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CyoH)sCIFNO m/z 328 1 (M+H)*, IR (dnft) 1628, 1511, 1467, 1448, 1360, 1226, 1218,
1145 1096 878 849 840 804,764, 649 cm’, '"H NMR (CDCl4) 52 23,2 58 286,527,
699 716 827 Anal Calcd for C)gH sCIFNO- C, 6962 H 4 61,N,427 Found (av)
C 6908 H 450 N 426

Preparation 26 6-Chloro-9-(4-fluorobenzyl)-SH-carbazol-4-ol

Pyndimum bromide perbromde (0 §155 g, 0 0019 mol) 1s added to a solution of 6-
chloro-9-(4-fluorobenzyl)-1,2,3,9-tetrahydro-4H-carbazol-4-one :n THF (2 2 mL) and DMF
(1 5 mL) and the muxture is heated to 75 °C  After stumng for 3 5 h, the THF 1s removed
under reduced pressure and the residue 15 partittoned between dichloromethane and bnne
The combined organic layers are washed with dilute sodium thuosulfate/bnine and the
aqueous layer 1s backwashed with dichloromethane. The combined organic layers are dned
over magnesium sulfete and concentrated under reduced pressure to give aresidue. A
muxture of the resulting residue, lithnuom bromude (0 3077 g, 0 0036 mol), lithwum carbonate
(0 2376 g, 0 0032 mol) and DMF (6 mL) 1s heated at 120 °C for two hours The DMF1s
removed under lugh vacuum and the residue 15 partitioned between dichloromethane and
water The combined organic layers are dried over sodium sulfete and concentrated to
dryness The residue 1s chromatographed on silica gel (125 mL) using dichloromethane
(100%) to gave 0 3773 g (73%) of the title compound. An ghquot 15 recrystallized from
dichloromethane/hexane, MS (ESI-) for CioH;3CIFNO m/z 324 1 (M-H) IR (dnft) 1510,
1468 1444 1335, 1297, 1263, 1232, 1218, 1147, 1116, 832, 822, 791,778, 745cm*, 'H
NMR (CDCl3) 85 37,543,659 694,707,723,733,831 Anal Calcd for
CisH;:CIFNO C,7005,H,402,N,4 30,CL, 1088 Found C,6851,H,396,N,4.27

Preparanon 27 N-(2-{{6-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-yljoxy}ethyl)-
N,N-diethylamine

6-Chloro-9-{4-fluorobenzyl)-9H-carbazol-4-ol (¢ 0619 g 0 19 mmol), 2-
drethylaminoethylchlonde hydrochlonide (0 0494 g, 0.29 mmol), potassium carbonate
(0 0750 g, 0.54 mmol), sodum 1odide (0 0021 g, 0 014 mmol) and DMF (1 mL) are heated
at 85 °C for 4 h. After the muxture had cooled, 1t 15 partitioned between water and ether
Theaqueouslayumalsoexmmdthhethylammumes Thecombmedorgamc
layemmdnedovermgnmumsulfatcandconcenmmdtoanml The ol s
chromatographed on sihea gel (75 mL) using methanol/dichloromethane (1/99 to 2/98 to
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4/96) to gave 0 0591 g (73%) of the utle compound, mp 99-99 5 °C MS (ESI+) for
CasH26CIFN20 m/z 425 2 (M+H)", IR (dnft) 2972, 1588 1507, 1467, 1454, 1342 1270,
1221 1151 1123 817,799, 778, 740, 714 cm |, '"HNMR (CDC1;) 8115 275 312 433
544,671 693,704,720,734 833 Anal Calcd for CpsH36CIFN,0O C 7066, H, 6 17,
N,659 Found C 7023,H 605 N 661

Preparation 28 6-Fluoro-1,2 3 9-tetrahydro-4H-carbazol-4-one

4-Fluorophenylhydrazine hydrochloride (4.5697 g, 0 0281 mol) 1s added 1n portions
to a solution of 1 3-cyclohexanedione (3 11 g, 0 0277 mol) in water (55 mL)) The mixture
15 allowed to shake overnight at room temperature  Additional 4-fluorophenylhydrazine
hydrochlonde (0 1052 g, 0 65 mmol) 1s added and the mixture 1s shaken another 6 h. After
sitting at room temperature overmght the mixture 1s extracted with ethyl acetate The
organic layer 1s washed with water and the aqueous layer 1s backwashed with ethyl acetate
The combined orgenic layers are dned over sodium sulfate and concentrated to give the
hydrazone The hydrazone and trifluoroacetic acyd (37 mL) are heated at 85 °C for 3 5h
After cooling, the mixture 1s partitioned between water and dichloromethane. The
combined orgamc layers are washed with aq sodium bicarbonate and the aqueous layer 15
washed wath dichloromethane. The combined orgamc layers are dned over magnesium
sulfate and concentrated to a foam. The foam 1s chromatographed on sihca gel (200 mL)
using cthyl acetate/dichloromethane (5/95 to 10/90 to 20/80) and recrystallized from ethyl
acetate/methanol/hexane to give 0 6197 g (11%) for a first crop and 0 3281 g (6%) for a
second crop of the title compound, MS (ESI-) for C12H0FNO m/z 202 0 (M-H) IR (dnft)
3231, 3183 2942 1638, 1623, 1482, 1468, 1377, 1203, 1173, 1131, 914, 856, 804, 793 cm
1, 'TH NMR (CD:0D) 5 2 22, 2 54, 3 00, 6 95, 7 32, 7 66, NH not scen. Anal Caled for
Ci2H1oFNO C,7093,H,496,N, 689 Found. C,7076,H, 505, N, 685

Preparation 29 9-Benzyl-6-fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one
6-Fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 3938 g, 0 0019 mol) 1s added to a
slurry of pentane-washed NaH (0 0970 g, 0 0024 mol) in DMF (3 mL) and after sturing for
10 mn, benzyl bromude (0 28 mL, 0 0024 mol) 1s added. After stuming for 4 h at room
temperature, the nuxtun: 15 partitoned between water and ethyl acetate The combmcd
organic layers are dned over sodium sulfate and concenn'ated to dryness The rcsulung
solids are chromatographed on silica gel (200 mL) using dichloromethane/heptane (60/40 to

53.
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80720 to 100/0) to give 0 3681 g (65%) of the title compound An aliquot 1s recrystallized
from ethyl acetate/heptane, MS (ESI+) for CioH;FNO m/z 294 2 (M+H)", IR (dnft) 1634,
1523, 1483 1466 1447, 1357 1254, 1138 900 868 803,799,759 729 700cm’, 'H
NMR (CDC13) 5222 2.59 288,532 695 701,715,730,796 Anal Caled for
CisH1FNO C,7780,H,5.50,N 478 Found C 7765,H,539,N,469

Preparation 30 9-Benzyl-6-fluoro-9H-carbazol-4-ol

Pyndimum bromude perbronmde (0 4620 g 0 0014 mol) 1s added to a mixture of 9-
benzyl-6-fluoro-1,2 3,9-tetrahydro-4H-carbazol-4-one (0 3271 g, 00011 mol) m THF (3 4
mL) and DMF (2 4 mL) and the mixture 15 heated to 75 °C  After siming for 6 5 h, the
mxture 1s stored 1n the freezer overnight. Heating 1s resumed for an additional 25h at
which tume THF 15 removed under reduced pressure and the residue 15 partitoned between
dichloromethane and brine. The combined organic layers are washed with dijute sodiom
thosulfate/brine and the aqueous layer 1s backwashed with dichloromethane. The
combined orgamic layers are dned over sodium sulfate and concentrated under reduced
pressure to give aresidue  The residue 1s heated to 120 °C in DMF (5 mL)) with ithrom
bromude (0.2348 g, 0 0027 mol) and lsthium carbonate (0 1813 g, 0 0025 mol) After2 b,
DMF 1s removed under high vacuum and the mixture 15 partiboned between
dichloromethane and water The combined organic layers are washed with water and the
agueous layer 1s backwashed wath dichlormethane The combined organic layers are dned
over sodum sulfate and concentrated to an ol The o1l 18 chromatographed on stlica gel
(100 mL) using dichloromethane/hexane (30/70 and 50/50) to give 0 1893 g (58%) of the
title compound. An aliquot 1s precipitated from hexane/ ether; MS (ESI+) for CgH ,JFNO
m/z 2922 (M+H)", IR (dnft) 1483, 1466, 1451, 1337 1304, 1174, 1157, 1138, 884, 859,
794 777 745 713 700 cm’, '"H NMR (CDCI3) § 5.34, 5 47, 6.56, 6 95, 7 13, 7.20-7.30,
801 Anal Caled for CisHy\FNO C,7833,H,484,N,481 Found. C,78 17, H, 4 83,
N 478

Example 44  N-{2-[(9-Benzyl-6-fluoro-9H-carbazol-4-yloxyjethyl}-N,N-dsethylamne
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9-Benzyl-6-fluoro-9H-carbazol-4-ol (0 0587 g, G 20 mmol}, 2-
diethylamunoethylchlonde hydrochlonde (0 0524 g 0 30 mmol), potassium carbonate
(0 0872 g, 0 63 mmol) sodwm iodide (0 0062 g 0 041 mmol) and DMF (2 mL) are heated
at 85 °C for 3 h. After the mixture had cooled, 1t 1s partiioned between water and ethyl
acetate The combined organic layers are dried over magnesium sulfate and concentrated
toan o1l The o1l 1s chromatographed on sihica gel (S0 mL) using
methanol/dichloromethane (1/99 to 3/97) to give 0 0485 g (62%) of the title compound, mp
68-69 °C, MS (ESH) for CasHFN;O m/z 391 3 (M+H)", IR (dnft) 2966, 1584, 1483,
1463, 1345, 1268, 1185, 1162, 1145 1052,799 778 741 726 713cm’ 'HNMR (CDCly)
5114,2.73,310,433,548 668,697 711,721,735,803 Anal Calcd for
CasHyyFN2O C 7689, H,697,N 717 Found. C,7716,H,728 N 716

Preparation 31 6-Fluoro-9-(4-fluorobenzyl)-1,2,3,9-tetrahydro-4H-carbazol-4-one

6-Fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0.3540 g, 0 0019 mol) 1s added to a
slurry of pentane-washed NaH (0 0966 g, 0 0024 mol) in DMF (3 mL) and after stning for
10 mun, p-flucrobenzyl bromude (0 29 mL, 0 0023 mol) 1s added. After shrning for4 h at
room temperature, the mixture 15 partitioned between water and ethyl acetate The
combined organic layers are dned over sodium suifate and concentrated to dryness The
resulting solids are chromatographed on silica gel (100 mL) using
methanol/dichloromethane (0.5/99.5) to give 0 5678 g (94%) of the title compound An
ahquot 1s recrystallized from ethy] acetate/heptane mp 182.5-183 °C, MS (ESH) for
C19H sFoNO m/z 312 2 (M+H)*, IR (dnft) 1631, 1511, 1483, 1466, 1449, 1256, 1228, 1218,
1137, 1094, 867, 836, 813, 808, 802 cm *, "H NMR (CDCls) 5 2.24, 2 58, 2 86, 5.28, 6 94,
713,796 Anal Caled for CysHysFoNO C,73 30, H, 4 86,N,4.50 Found. C 7327, H,
492,N,454

Preparation 32 6-Fluoro-9-(4-fleorobenzyl)}-9H-carbazol4-ol
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Pyndinium bromude perbromude (0 7068 g, 0 0022 mol) 1s added to a mixture of 6-
fluoro-9-(4-fluorobenzyl)-1,2,3 9-tetrahydro-4H-carbazol-4-one (0 5245 g, 0 0017 mol) i
THF (4 mL) and DMF (4 mL) and the mixture 1s heated to 75 °C  After surnng for 6 5 h,
the muxture 15 stored in the freezer overmight. Heating 1s resumed for an additional 2 5 b, at
which time THE 15 removed under reduced pressure and the residue 1s paritioned between
dichloromethane and bnne The combined organic layers are washed wrth dilute sodium
thiosulfate/brine and the aqueous layer is backwashed with dichloromethane The
combined organic layers are dried over sodium sulfate and concentrated under reduced
pressure to pive aresidue  The residue 15 heated to 120 °C 1n DMF (8 mL) wath hthwm
bromude (0 3412 g, 0 0039 mol) and hthium carbonate (0 2548 g, 00035 mol) After2 b,
DMF 15 removed under ugh vacuum and the ruxture 1s partitioned between
dichloromethane and water The combined organic layers are washed with water, dried
over sodium sulfate and concentrated to an o1l The oil 15 chromatographed on silica gel
(100 mL) usmg dichloromethane/hexane (30/70 to 50/50) to give 02706 g (52%) of the title
compound, MS (ESI-) for CypH13FoNO m/z 308 0 (M-H) , IR (dnft) 1511, 1483, 1465,
1450 1336, 1222, 1215, 1172, 1157, 1138, 883, 858, 791, 777, 744 cm *, ‘H NMR (CDCl;)
5535,544,657,695,706-7 30,801 Anal Calcd for CigH;sF;NO C,7378,H,4 24,
N 453 Found C,7265,H,420,N,445

Preparation 33 N,N-Dretbyl-N-(2-{ [6-fluoro-9-(4-flucrobenzyl)-9H-carbazol-4-
ylloxy)ethyl)amne

6-Fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-o1 (0 0584 g, 0 19 mmol), 2-
diethylamincethylchloride hydrochloride (0 0593 g, 0 35 mmol), potassrum carbonate
(0 0926 g, 0 63 mmol), sodium 10dide (0 0061 g, 0 041 mmol) and DMF (2 mL) are heated
at85°Cfor3h After the mixture had cooled, 1t 1s parhtioned between water and ethyl
acetate The combined organic layers are drred over magnesium sulfate and concentrated
toan ol The oil 18 chromatographed on silica gel (50 mL) using
methanol/dichloromethane (1/99) to gave 0 0471 g (61%) of the title compound, mp 75-76
°C, MS (ESI+) for CosHa6FaN,O m/z 409.3 (M+H)', IR (dnft) 1585, 1507, 1481, 1461,
1343 1269 1221 1159, 1145, 871, B20, 799, 776, 739, 712 cm *, 'H NMR (CDCl;) § 1 14,
273 3 10l433 544,669 693.704-:! 18 736,803 Anal Calc:!forC:stFzNzO C
7351 H,641,N 686 Found.C,7330-H,659 N 677
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Preparation 34 6-Methyl-1,2 3 9-tetrahydro-4H-carbazol-4-one

p-Tolylhydrazine hydrochlonde (3 6693 g, 0 0547 mol) 1s added 1n portions to &
solution of 1 3-cyclohexanedione (6 00 g 0 053 mol) 1n water (100 mL) The muixture 1s
allowed to stir for three days at room temperature The resulting sohds are collected by
filtrahon, washed with water and vacuum dned at 56 °C for 30 mun and then overmight at
room temperature to give the hydrazone. The hydrazone, p-toluene sulfonic acid
monohydrate (8 31 g 0,044 mol) and toluene (350 mL) are heated at 120°Cfor25h
After cooling, the toluene layer 1s decanted and washed with water and aq sodium
bicarbonate, then dned over sodinm sulfate and concentrated to dryness The residue left
behind 1n the round bottom flask 15 dissolved mn dichloromethane and washed with water
and aq sodium bicarbonate (emulston observed) and the organic layer 1s dned over sodium
sulfate and concentrated to dryness The solids in the emulsion are collected and washed
with water, followed by ether and vacuum dnied at room temperature to give 3 2168 g
{39%) of the title compound. The solids cbtained from the extractions are combined and
chromatographed on silica gel (250 mL) using methanol/dichloromethane (0/100 to 2/98 to
4/96) and then trturated 1n ethyl acetate/dichloromethane/methanol/ heptane to give 0 4377
g (5%) of the title compound An ahiquot 1s chromatographed on silica gel (15 ml) using
dichloromethane (100 %) and then precipitated from dichloromethane/methanol/hexane,
mp > 255 °C MS (ESF) for C13H;3NO m/z 198 0 (M-H) , IR (dnift) 3182 3155 3121,
3079, 3062, 3027 2936, 1615, 1586, 1471 1377, 1215, 1185, 1123, 798 cm !, "H NMR
(CDs0D) §221,241,2.53,2,98,702,7 23,783, NHnot seen  Anal Calcd for
CisHisNO C,7836,H,658,N,703 Found (av) C,7770,H, 655, N,69%

Preparation 35 9-Benzyl-6-methyl-1,2,3 9-tetrahydro-4H-carbazol-4-one
6-Methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one (7 6342 g, 0 038 mol) 1s added to a
slurry of pentane-washed NaH (1 9563 g, 0 049 mol) 1n DMF (43 mL) and, after sturing for
20 mun, benzyl bromude (0 58 mL, 00011 mol) 1s added The muxture 1s cooled with a cold
water bath and additional DMF (9 mL) 1s added to thin the slurry After the slurry 1s stured
for 34 mn, 1t 1s partiioned between water and ethyl acetate  The combined organic layers
are dned over magnesium sulfate and concentrated to dryness The resulung solids are
recrxstalhzed from ethyl aoetatdd.lchlorometbanelhqtane to gl.ve 9.23 g (83%) of the utle .
compound. The filtrate from the recrystallization 15 chromatographed on silica gel (225
mL) using methanol/dichloromethane (1/99) to give 1 14 g (10%) of the title compound,
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mp 179-179.5 °C MS (ESI+) for C2oHisNO m/z 290 1 (M+H)* IR (dnft) 2938 1631,
1521 1468, 1447, 1386, 1360, 1189, 1105, 953, 795, 757, 731,702 654 cm ', 'H NMR
(CDCL) 8221 246 258 286 530 703 714,728 811 Anal Calcd for CzoHoNO
C 8301,H 662 N 484 Found C 8261 H,675 N,476

Preparation 36 9-Benzyl-6-methyl-9H-carbazol-4-ol

Pyndinium bromide perbromide (11 9436 g, 0 0373 mol) 1s added to a mixture of 9-
benzyl-6-methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one (8 93 g 0 0309 mol) mn dry THF (42
mL) and dry DMF (30 mL) and the muxture 1s heated to 75 °C  After stunng for 6 h, THF
1s removed under reduced pressure and the residoe 1s partitioned between dichloromethane
and brine The combined organic layers are washed with dilute sodium thiosulfate/bnne
and the combined orgamc layers are dned over magnesium sulfate and concentrated under
high vacuum to give an 011 Hexane 1s added to the o1l and solids precipitated. These solids
are upgraded by precipitation from dichloromethane/ethyl acetate/hexane and vacuum dned
at room temperature The so1lds are combined with hithwum bromide (3 5386 g, 0 041 mol),
Iithrum carbonate (2 7427 g, 0 037 mol) and dry DMF (72 mL) and heated at 120 °C for
1 5Sh. DMF then 15 removed under high vacnum and the mixture 1s partitioned between
dichloromethane and water The combined organic layers are washed with water and the
aqueous layer 1s backwashed with dichloromethane. The combined organic layers are dnied
over sodwm sulfate and concentrated to an o1l  The o1l 18 chromatographed on silica gel
(300 mL) using ethyl acetate/heptane (30/70) The product fractions are rechromatographed
on silica gel (200 mL) using ethyl acetate/heptane (10/90) to gave 3 75 g (42%) of 9-benzyl-
6-methyl-9H-carbazol-4-of contaming a sigmificant amount of 9-benzyl-3-bromo-6-methyl-
9H-carbazol-4-ol as an impunity The matenal 1s punfied by reduction oft_hebmm:de 9-
Benzyl-6-methyl-9H-carbazol-4-01 The muxture (2 25 g, 0 0078 mol) 1s dissolved 1n dry
THF (8 mL) 1s added to a slurry of hthium aluminum hydnde (0 7604 g, ¢ 020 mol) 1n dry
THF (42 ml) The muxture 1s stured overmght at 75-80 °C  The muxture then 1s cooled
and water (0 8 mL) 1s added followed by 15% NaOH (0 8 mL) and then water (2.4 mL)
The solids are removed by filtration and washed with THF The filtrate 15 conceatrated to
dryness and the residue 1s chromatographed on silica gel (50 mL) using dichloromethane
(100 %) Recrystallization fru:_n dichJoromethane/hexane gve 1 48 g (52%) of the htle .
compound, mp 160-161 °C, MS (BSI+) for C2oH17NO m/z 288 2 (M+H)" IR (dnft) 3294,
1468 1450 1338 1302 1281 1238 1147 1117,790,779 746 720 714 703cm’® 'H
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NMR (CDCl3) 82.54,529 547,6.57,693,712 723 812 Anal Calcd for Co0HsNO
C,8359,H 596,N,487 Found C 835]1,H,603,N 494

Example 45 N-{2-[(9-Benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethyl }-N,N-diethylamine

o’\'N;\

H,c
ke

9-Benzyl-6-methyl-9H-carbazol-4-ol (0 0597 g, 0 21 mmol) 2-
drethylammoethylchlonde hydrochlonde (0 0565 g 0.33 mmol), potassium carbonate
(0 1007 g, 0 73 mmol), sodum rodide (0 0054 g, 0 036 mmiol) and DMF (1 mL) are beated
at 85 °C for 4 5 h. After the muxture had cooled, it ts partitioned between water and cther
The aqueous layer 1s also washed twice with ethyl acetate. The combined organic layers are
dned over magnesium sulfate and concentrated to dryness The residue 1s chromatographed
on silica gel (60 mL) using methanol/dichloromethane (1/99 to 3/97 to 5/95) to gave 0 0605
g (75%) of the title compound contaming N-{2-[(9-benzyl-3-bromo-6-methyl-9H-carbazol-
4-yhoxy]ethyl}-N,N-dicthylamine as an impunity Attempts at punfing this matenal
through recrystallization are unsuccessfull, MS (ESH) for CosHyNz0 m/z 387 3 (M+H)"
THNMR (CDCly) 1 172 53,278,317 437,547,668,6 96,7 11,7 21-734,8 17

Preparation 37 2-{(9-Benzyl-6-methyl-9H-carbazol-4-yl)oxylacetomtnle

A muxture 9-benzyl-6-methyl-9H-carbazol-4-ol (1 4172 g 0 0049 mol), potassium
carbonate (0 8184 g, 0 0059 mol), bromoacetomtnle (0 75mL, 0 011 mol) and DMF (18
mL) 15 stured at room temperature for 3 h. The mixture 15 then partitioned between water
and dichloromethane and the combined orgamc layers are dnied over sodium sulfate and
concentrated to a resadue  Water 1s added to the residue and solids precipitated. The solids
are collected by filtration and washed with water followed by a little hexane, and then
vacuum dried at room tempe;amre The sohds are chrom;tognphed on sihica gel (lSO'mL)
using dichloromethane (100 %) to give 1 4723 g (91%) of the title compound. An aliquot 15
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recrystallized from ethyl acetate/hexane, chromatographed on sihica gel (50 mL) using ethyl
acetate/hexane (20/80) and then recrystallized again from ethyl
acetate/dichioromethane/hexane, mp 188-188 25 °C MS (ESI+) for CnH;eN,O m/fz 327 2
(M+H)" IR (dnft) 1497 1467 1447, 1365, 1340, 1305 1264 1237, 1152 1126, 1053

799 781 754,711 cm’ 'HNMR (CDClL) 8254 506 549 673 710 725,736,810
Anal Caled for CoHjaN,O C, 8096 IH,556,N,858 Found. C,8062,H,568 N,
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Example 46 2-[(9-Benzyl-6-methyl-9H-carbazol-4-yl)oxylethylamine

o’\/NHZ

Hsc . [°°°“
©) cooH

Borane-methyl sulfide (1 2 mL, 0 013 mol) 1s added to a muxture of 2-[(9-benzyl-6-
methyl-9H-carbazol-4-yl)oxy)acetonitnle (1 3337 g, 0 0041 mol) n dry THF (35 mL) and
the mixture 15 allowed to stir at room temperature for 5 5 h. The excess borane then 1s
cautiously quenched with methanol and the mixture 1s concentrated under reduced pressure.
Methano! and dichloromethane are added to the residue and the solution 15 again
concentrated under reduced pressure (repeated twice) The solads are then dissolved m
methanol/dichloromethane with heatung and 4N HCl (10 ml) 1s added. The muxture 1s
surred for 15 mun while being warmed shightly The solvent ts then removed under reduced
pressure and the residue 1s partitioned between dichloromethane end ag sodium
bicarbonate The combined organic layers are dned over sodium sulfate and concentrated
to dryness The residue 1s chromatographed on silica gel (300 L) using
methanol/dichloromethane (2/98 and 6/94) to give 0 89 g (66%) of the title compound The
salt of 2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethylamine (0 2310 g, 0 70 mmol) 15
formed with maleic acid 1n dichloromethane and recrystallized from
methanol/dichloromethane/hexane to give 0 2051 g (66%) of the maleic acid salt, mp
187 5-188 °C, MS (BSI+) for C»rH»N;0 m/z 331 3 (M+H)", IR (dnft) 3027, 2984, 2926,
2887, 1601, 1579, 1497, 1483, 1465, 1364, 1344, 1267, 1150, 865, 747 cm |, 'HNMR
(CD;0D) §252,3.59,452,554,623 677,709,722,733 816 NHanot seen. Ansl
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Caled for CosHpN,0 CaH4O;s C 6994, H 587, N 627 Found C,6993 H 590, N,
629

Preparation 38 2-{(9-Benzyl-6-methyl-9H-carbazol-4-yl)oxylethylformamde

A mxture of 2-[(9-benzyl-6-methyl-9H-carbazol-4-yljoxylethylamine (0 2974 g
0 90 mmotl), dichloromethane (4 mL) and ethy] formate (4 mL) 1s heated at 62 °C
Additional dichloromethane (6 mL) and ethyl formate (6 mL) are added. After 4 b, the
maxture 1s concentrated to dryness and the residue 1s chromatographed on sihica gel (100
mL) using methanol/dichloromethane (4/96) The resulting sohids are recrystallized from
ethyl acetate/dichloromethane/hexane to give 0 2716 g (84%) of the title compound 'H
NMR (CDCly) 5255 394,436,548 611,664,699 711 724 732 806 8.28

Example 47 N-{2-[(9-Benzyl-6-methyl-9H-carbazol-4-yl)oxylethyl}-N-methylamtne

-
o’\/N—H

Hsc
<

Borane-methyl sulfide (0 12 mL, 0 0013 mol) 1s added to a muxture of 2-[(9-benzyl-
6-methyl-9H-carbazol-4-yl)oxy]ethylformamude (0 1565 g, 0 0013 mol) in dry THF (3 mL)
and the muxture 15 stured overmght at room temperature  The excess borane 1s cautiously
quenched with methanol and the muxture 15 concentrated under reduced pressure. Methanol
and dichloromethane are added to the residue and the solution 1s agamn concentrated under
reduced pressure (repeated twice) The sohds are then dissolved in
methanol/dichloromethane and conc HCI (27 drops) 1s added. After the mixture had stirred
for 1 3 h, the solvent 1s removed under reduced pressure and the residue 1s paritioned
between dichloromethane and ag sodium bicarbonate The combined organic layers are
dned over sodium sulfate and concentrated to an o1l “The o1l 1s chromatographed on silica
gel (40 mL) using acetone/dichloromethanef0.25% NH,OH (10/90, 20/80 and 50/50) to

gve 0 1300 g (86%) of the title compound, mp 96-96 75 °C MS (ESI+) for C23HauN>O m/z
61-
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3452 M+H)" IR (dnft) 1600 1580 1467, 1449, 1341 1307, 1268 1242, 1151 1128,
794,779 744 718 708 cm ', "TH NMR (CDCly) §2 54,2 61,322 439 548,668,696
711 724,731,809 Anal Calcd for CxHN;O C 8020 H,702,N,813 Found C
7988,H,715,N,8 12

Preparation 39 9-(4-Fluorobenzyl)-6-methyl-1 2,3,9-tetrahydro-4H-carbazol-4-one

6 Methyi-1 2,3 9-tetrahydro-4H-carbazol-4-one (0 5457 g 0027 mol) 1s added to a
slurry of pentane-washed NaH (0 1369 g 0 0034 mol) in DMF (3 ml) and after stiming for
20 mun, p-fluorobenzyl bromude (0 42 mL, 0 0034 mol) 1s added followed by additional
DMF (2 mL) After the slurry had stured for 2.5 b, 1t 1s partitoned between water and ethyl
acetate The combined organic layers are washed with water dned over sodium sulfate and
concentrated to dryness The resulung solids are chromatographed on silica gel (200 mL)
using dichloromethane (100%) to give 0 6929 g (82%) of the title compound An aliquot 15
recrystallized from ethyl acetate/heptane, mp 209 5-210 °C, MS (ESI+) forCaoHy :FNO m/i
308 2 (M+H)", IR (dnft) 2939, 1629, 1510, 1467, 1449, 1413, 1362 1225 1219 1190
1158 1107, 1094, 832, 797 cm !, "H NMR (CDC},) §2.23,2 47,2 59 285,527,699,
705,712 811 Anal Caled for CooH;sFNO C,78 15,H,590 N,456 Found C,
7764 H,587,N 444

Preparation 40 9-(4-Fluorobenzyl)-6-methyl-9H-carbazol-4-ol

Pyndintum bromide perbromide (0 8153 g, 0 0026 mol) 1s added to a mixture of 9-
(4-fluorobenzyl)-6-methyl-1,2,3,9-tetralydro-4H-carbazol-4-one (0 6351 g, 00021 mol) in
dry THF (4.2 mL) and dry DMF (3 ml.) and the muxture 1s heated to 75 °C  After sumng
for 6 b, additional pyndinium bromude perbromude (0 0951 g, 0 30 mmol) 1s added and the
muxture 15 stirred another hour  After storing m the freezer overmght, the muxture 1s agamn
heated for another 40 min ‘THF 15 removed under reduced pressure and the residue 15
partationed between dichloromethane and brine, The combined organic layers are washed
with dilute sodium throsulfate/brine and the aqueous layer 1s backwashed with
dichloromethane The combmed organic layers are dried over magnesinm sulfate and
conccnmdtodlyn.e&& 'I‘hemdue:scombmec{mthhthmmbromxde (0405:23, 00047
mol) hithim carbonate (0.3652 g, 0 0049 mol) and dry DMF (12 mL) and heated at 120 °C
for 1 5h DMF 15 removed under high vacuum and the muxture 1s partitioned between
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dichloromethane and water The combined organic layers are dned over sodium sulfate and
concentrated to dryness The residue 1s chromatographed on silica gel {100 mL) using
hexane (100%, to remove o1l from sample) followed by ethyl acetate (100%) The restdue 1s
chromatographed agamn on silica gel (125 mL) using ethyl acetate/heptane (10/90) to gave

0 0505 g (8%) of the title compound MS (ESL-) for C2oHsFNO m/z 304 1 (M-H) , 'H
NMR (CDCl;) 52.54,533,543,6 57,693,708 724,812

Example 48 N.N-Diethyl-N-(2-{[9 (4-fluorobenzyl) 6-methyl-9H-carbazol-4-
yljoxy}ethyl)amine
o’\/Nﬂ\
HyC
Q,
9-(4-Fluorobenzyl)-6-methyl-9H-carbazol-4-ol (0 0505 g 0 17 mmol), 2-
diethylammoethylchlonde hydrochlonde (0 0411 g, 0 24 mmol), potasssum carbonate
(0 1018 g 074 mmol), sodium rod:de (0 0046 g 0 031 mmol) and DMF (3 mL) are heat=d
at85°Cfor3h After the mixture had cooled, 1t 15 partihoned between water and ethyl
acetate. The combmned orgamic layers are dried over magnesium sulfate and concentrated to
dryness The residue 1s chromatographed on sihica gel (60 mL) using
methanol/dichloromethane (1799 to 2/98 to 4/96) to give 0 0332 g (50%) of the title
compound, MS (ESI+) for CasHaoFN,O m/z 405 3 (M+H)", IR (dnift) 2966, 1601, 1506,
1460, 1339, 1269, 1242, 1218, 1150, 1127, 1054 790 781,746,717 cm ', "H NMR

(CDCl13)8$190,255,280,318,439,546,671,694,707 722,733 819 Anal Caled
for CasHizoFN;O C,7720,H,722,N,693 Found C,7579 H,761,N, 655

Example 49 2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)-1-cthanol and

1ts maleic acid salt
f""‘ou

., ~-E:: :
QO
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To a muxture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 2350 g, 0 618 mmol),
ethanolamine (0 41 m! 0 68 mmol) and acetomtnle (10 ml) 1s added dusopropylethylamme
(0 118ml, 0 68 mmol) The muxture 1s refluxed at 85 °C for24 h The mixture 1s then
concentrated partiioned between CHXCl; and bnine  The organic layer 1s washed with
water and dried over magnesium sulfate Column chromatography (30 ml silica gel) using
methanol/CH,Cl; (5/95) gave an o1l, which 1s converted to the maleic acid salt to give
0 108 g (37 %) of the title compound. mp 160 °C, IR (dnft) 1580, 1532, 1499, 1487, 1458,
1380, 1356, 1343, 1334 1268, 1146 1113, 748 714,705 cm ', 'H NMR (300 MHz,
DMSO0-d6) 53 18,330,369 450,527,564,599,678,709,719 736 757,830
866 Anal Calcd for Cp3HaN20*CiHO4 *05HO0 C 6679 H,602,N, 577 Found
C,6658,H 589,.N,569

Preparation 41 9H-Carbazol-4-ol

1,2,3,9-Tetrahydro-4H-carbazol-4-one (11 59, 0 063 mol), anhydrous hithium
chlonde (1076 g 0255 mol) anhydrous copper (II) chlonde (17 73 g, 0 132 mol) and
DMF (70 mL) are combined and heated at 62 °C for 28 h. The mixture 15 cooled and the
resulting sohids are collected and washed with water followed by hexane. The solhids are
tnturated four tmes m cthyl acetate at 80 °C  Bach time the filtrate 35 washed with water
and the organic layer 1s dried over sodium sulfate and concentrated to dryness The solids
collected by filtrattion are then dissolved 1n dichloromethane/methanol, dried over sodium
sulfate and concentrated to dryness. The combined solids gave 12.29 g of the chloro
wmtermediate A muxture of the chloro mtermedzate (6 52 g, 0 030 mol) hithium bromide
(5 464 g, 0 063), hthrum carbonate (4.530, 0 061 mol) and dry DMF (80 mL) 1s heated at
120 °C for 7 5 h and then stured for two days at room teraperature. The muxture 18
partitioned between water and dichloromethane and the combined orgamc layers are
washed with brine, dnied over sodium sulfate and concentrated to dryness The resulting
residue 1s chromatographed on silica gel (300 mlL) using ethyl acetate/hexane (20/80) to
give 2.543 g (42%) of the title compound, MS (ESI+) for C;H;NO m/ 184 1 (M+H)*, 'H
NMR (CDCl3) 85 32, 6 60,7 04, 7.27, 7 43,8 07,8 29

Preparation 42 2-(9H-Carbazol—4-ylo:.ty)acctomm]e .
A muxture of 9H-carbazol-4-ol (2 543 g, 0 014 mol), potassium carbonate (0.2 386
g, 0 017 mol), bromoacetomtrile (2.5 mL, 0 036 mol) and DMF (42 mL) 1s stirred at room
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temperature for 4 h. The mixture 1s then partitioned between water and ethyl acetate. The
combined orgamic layers are dried over sodium sulfate and concentrated to a residue  The
resulting residue 1s chromatographed on silica gel (200 mL) nsing ethyl acetate/hexane
(20/80) to gave 0 703 g (23%) of the title compound, mp 120-120 5 °C MS (ESI-) for

C14H gN2O m/z 221 0 (M-H) IR (dnft) 3399 1605 1585 1508, 1452 1346, 1336 1269
1242 1212, 1106 785 757 750 723cm ' 'HNMR (CDCl;) 5507 676 721 729 738-
747 818,828 Anal Calcd for C4H;oNO C,7566 H,453 N, 1260 Found C,
7541 H 452,N 1248

Preparathon 43 2-({9-[(5-Chloro-1-benzothuiophen-3-yl)methyl}-9H-carbazol-4-
yl}oxy)acetomtnle

2-(9H-Carbazol-4-yloxy)acetomtrile (0 146 g, 0 66 mmol)) 1s added to a slurry of
pentane-washed NaH (0 0441 g, 0 0011 mol) in DMF (1 mL) and aliowed to stir for 20 min
at room temperature. 3-(Bromomethyl)-5-chlorobenzothiophene (0 229 g, 0 88 mmol) 1s
added and after strmng for 1 h the mixture 1s partiioned between ethyl acetate and water
The combined orgamic layers are dned over magnesium sulfate and concentrated to an o1l
The o1l 15 chromatographed on silica gel (75 mL) using ethyl acetate/hexane (20/80) and
solids are precipitated using dichloromethane/hexane to give 0 148 g (56%) of the title
compound, MS (ESI+) for CxH,;sCIN,OS m/z 425.2 (M+Na), IR (dnft) 1581, 1460, 1439,
1332, 1279, 1232, 1221, 1155, 1148 1115, 1079, 833,780,752, 717cm ' 'HNMR
(CDC1,) 85 10,570, 6 72, 6 80, 7 12, 7 28-7 47, 7 80 7 87, 8.36 Anal Calcd for
CpH)5CIN2OS C,6857,H,375,N,695 Found. C,6887 H 422,N, 656

Example 50 2-({9-[(5-Chloro-1-benzothiophen-3-yl)methyl]-SH-carbazol-4-
yl}oxy)ethylamine, methane sulfonate salt

o’\/""!

S
BT

A mixture of 2-({9-[(5-chloro-1-benzothiophen-3-yl)methyl]-9H-carbazol4-

yl}oxy)acetonutrile (0 0915 g 0 23 mmol), dry THF (2 mL) and borane-methyl sulfide (0 07
-65-
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mL O 77 mmoi) 1s sturred at 83 °C for 1 Sh. The muxture 1s then cooled the excess borane
ts cantiously quenched with methano) and the mixture 1s concentrated under reduced
pressure Twice more methanol and dichloromethane are added to the residue and the
solution 15 again concentrated under reduced pressure The solids are slurmed 1n
methanol/dichlorormnethane and conc. HCl (approx 1 5 mL) 15 added and the muxture is
heated at 64 °C for 40 mun  After cooling, the mixture 1s concentrated to dryness under
reduced pressurc and the residue 15 partitioned between dichloromethane and aq sodium,
bicarbonate. The combined organic layers are dried over sodium sulfate and concentrated
to dryness The residue 15 chromatographed on silica gel (50 mL) vsing
methanol/dichloromethane (2/98 and 4/96 and 6/94) to grve the desired free base The
methane suifonate salt 18 formed by dissolving the free base (0 0547 g, 0 13 mmol) in
dichloromethane/methanol and adding methanesulfonic acid (00 013 g 0 14 mmol) to the
solution Solids crystallized and are collected, washed with dichloromethane and vacuum
dned at room temperature to give 0 0481 g (42%) of the tutle compound, mp >256 °C, MS
(ESI+) for CxaH;9CIN,OS m/z 407 2 (M+H)* IR (dnft) 1585, 1457, 1328 1269, 1240
1221 1197 1180, 1165, 1149, 1044, 783 772,750, 717 cm' 'H NMR (CDyOD) 5271,
3 61,455,582 685,700,7.20-7 53,7 86,843

Anal Calcd for C3HjsCIN,OS CH(OsS C, 5730 H,461,N 557 Found C,5690;H,
468,N, 549

Preparation 44 2-({9-[(2-methyl-1,3-thiazol-4-yl)methyl)-9H-carbazo}-4-
yl}oxy)acetonitnile

2-(9H-Carbazol-4-yloxy)acetonitnle (0 143 g, 0 64 mmol)) 15 added to a slurry of
pentane-washed NaH (0 0825 g, 0 0021 mol) m DMF (1 mL) and allowed to stir for 20 mun
&t room temperature  4-Chloromethyl-2-methylthiazole hydrochlonde (0163 g, O 89 mmol)
1s added and after saming for 2 h the mixture 15 partitioned between ethyl acetate and water
The combined orgamuc layers are drnied over magnesium sulfate and concentrated to an oil.
The o1l 15 chromatographed on silica gel (75 mL) using ethyl acetate/hexane (20/80 and
40/60) and solids are crystalhized from dichloromethane/ether to give 0 162 g (76%) of the
title compound, MS (ESH) for CysH)sN;OS m/z 3342 (M+H)" IR (dnft) 1581, 1459,
1440, 1341, 1333, 1275."1223. 1215, 1182, 1157, 1151, 1113, 782, 754 718 cm’, '"H NMR
(CDC13)8274,509,562,638,678,719,731,7 4:1 832. Anal Calcd for le'instos
C,6845,H 453 N, 1260 Found. C,6827,H,453,N, 1233
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Example 51 2-{{9-[(2-Methy]-1 3-thiazol-4-yl)methyl]}-9H-carbazol-4-
yl}oxy)ethylamine, methane sulfonate salt

o/\/NHz

o

N
| s‘)-c"‘s

A muxture of 2-({9-[(2-methyl-1,3-thiazol-4-yl)methyl]-9H-carbazol-4-
yl}oxy)acetomtnle (0 1229 g 0 37 mmol), dry THF (3 mL) and borane-methyl sulfide (0 11
mL, 0 0012 mol) 1s stured at 83 °C for 3h The muxture 1s then cooled, the excess borane
1s cautiously quenched with methanol and the mixture 1s concentrated under reduced
pressure  Methanol and dichloromethane are added to the residue and the solution 1s agamn
concentrated under reduced pressure (repeated twice) The sohds are heated at 60 °C 1n
methanol/dichloromethane and conc HC1 (2mL) for 1 h  After cooling, the mixture 1s
concentrated to dryness under reduced pressure and partitioned between dichloromethane
and aq sodwmn bicarbonate The combined organic layers are dned over sodium sulfate
and concentrated to dryness The o1l 1s chromatographed on silica gel (30 mL) using
methanol/dichloromethane (2/98 and 4/96) to give 0 0754 g (61%) of the desired free base
The methane sulfonate salt 1s formed by dissolving the free base (0 0696 g, 0 21 mmol) in
dichloromethane and adding methanesulfonic acid (0 0 0201 g, 0 21 mmol) to the solution.
The solution 15 concentrated and the sohids are recrystallized from ethyl
acetate/dichloromethane/methanol to give 0 0400 g (45%) of the title compound mp 228 5-
229 0 °C, MS (ESI+) for Cy5H;19N50S nvz 338 2 (M+H)", IR (dnft) 1458 1343, 1335,
1269 1239, 1223, 1182, 1165, 1155, 1119, 1043, 782 770,751, 713cm ' "HNMR
(CD,0D) 82 65,2.69,3.58 452,560,675,681,723,739,751,838 Anal Calcd for
CisHi1sN3OS CH,O5S C.5541 H 535,N,969 Found C,5508,H 539 N,954
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CLAIMS
What 15 claimed 15
1 A compound of formula I
. ,cCH»m-EN(::
R
TSwdn
R‘/“‘:Hz)n
I

wherein
Riis

(a H,

) halo, or

() Cisalkyl,
Ros

(@ H

(b}  halo,

(© -OH,

d N

© B

®  -O(Ciealkyl,

(g Cigalky),

(h)  Csscycloalkyl,

(1)  -NRsRs,

()  “CONRsRs,

(k)  -SO;NRsRs,

@  -COOR,,

(m) -OCK;,or

(n)  phenyl, optionally substituted with halo, OH, O(C1.) alkyl, or Cy.6 alkyl,
each R; 1s mdependently

(@ s« H ’ .

®) Cigalkyl,or

(©) GCsscycloalkyl
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Rsis
(a) aryl, or
()  heteroaryl,
Rs and Rg are independently
(a) B
(b) Cisakyl or
(c) Csgcycloalkyl,
Ry1s
(@ H,
b)) Cisakylor
(¢}  (Ci.3alkyl)-phenyl wherein phenyl may be substituted with Ry,
R; and Ry are independently
(8 H,
()  Ci¢2lkyl, optionally substituted with aryl, hetroary, or C3.4 cycloalkyl
(c) Cy¢alkene,

(d Gscycloalkyl, .

(e) Ca.s alkyl substituted with Ry,

® -CHO, provided that only one of the Ry and Ry 1s CHO, the other onc 15 H,

(& anl,

()  beterocyche, wherem heterocyclic 1s bonded via carbon atom to the mirogen

to which 1t 1s attached, or

(1) Rg and Ry taken together with the mitrogen to which they are attached form a
heterocychc nng wherein the heterocyclic nng may have one to two additional heteroatoms
selected from the group consisting of oxygen, sulfur and N(Y) and wherem the carbon
atoms of the heterocyclic ring 1s optionally substituted wath one or two Ry,
Rip1s

(a) -OH,

(b)  -O(Cj alkyl), optionally alkyl 1s substituted with OH,

(c)  -O(Cy4alkyl)-NRj1Rya,

(d)  beterocyche, or

" @ CORs - ' '

R); and R;; are independently,

-73.



10

15

30

20 A

6219

(c) H or

(@ Ciealkyl,
aryl 1s pheny] or naphtbyl, optionaily substituted with one or more Ry,
heteroaryl 1s a radical of a five- or six-membered monocyclic aromatic ning having one or
two heteroatoms each selected from the group consisting of oxygen, sulfur, and N(X), or a
radical of a nine- or ten-membered ortho-fused bicychc aromatic ing having one, two or
three heteroatoms each sclected from the group consisting of oxygen, sulfur, and N(X),
wherein carbon atoms of heteroaryl may be substituted with Ria
heterocyclic 15 a radical of a five-, six- or seven-membered partially-saturated or
unsaturated heterocyclic nng having one, two or three heteroatoms selected from the group
consisting of oxygen sulfur and N(Y) wherem the carbon atoms of the heterocyclic nng
may be substituted with Ryg,
X 15 absent, H or C,4 alkyl,
Yis

(@ H

) Ci.salkyl optionally substituted with aryl or heteroaryl,

(©@  Csscycloalkyl, or

(d  Cisalkyl substituted with -OH, -O(C,.4 alkyl), -O(C).4 alkyl)-NR1Ry2,

-CO;Rs or NHCHO, or

(¢ -OH,
Ruz1s
(@  halo,
) -OH,
(©) N,
d -Ch,
() -O(Ciealkyl,
) Ciealkyl,
(®  Gyscycloalkyl,
(h) -NRsR¢,
() -CONRsRs,
0  -SO:NRsR,,
) -COOR,, * ‘ .

ﬂ) 'OCFJl or

74 -
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(m) phenyl optionally substituted with halo OH O(Ci.) alkyl or Ci. alkyl,
Ris1s

(@ GCeakyl,

(b}  Gy4cycloalkyl,

{¢) Cas alkyl substituted with -OR -O(C,.4 alkyl), -O(C;.4 alkyl)-NR1Ry3, or

-COzRs,

{(d -OH or

{e) oxo (=0)
mis2 3or4
nisl 2 3,o0r4
Cs cycloalkyl mn each of the above defimtions may be each and independently substituted
with -OH, C,, alkyl, or oxo (=0), and with the following provisos
(a) when R, 18 aryl substituted with fluoro, R; cannot be fluoro or chioro at the C-6
position of formula I,
(b)  when Ry 1s 4-thiazolyl 1t cannot be substituted with 4-chlorophenyl
or a pharmaceutically acceptable salt, racemate, solvate tantomer optical 1somer or prodrug
denvative thereof
(©) when Ry 15 heteroaryl, beteroaryl 1s not 4-pyndyl

2 A compound of clam 1 wherein R, 15 H, halo, or Cy.¢ alkyl
3 A compound of claym 1 wherein R; 15 H, CHs fluoro or chloro
4 A compound of clarm 1 wherem R 1s H

5 A compound of claim 1 wherein R; 15 H, halo, -OH, -CN, -CF; -0(C,4)alkyl,

Cis alky!, Cs 4 cycloalkyl, -NRsRs, -CONRsRs, -SO2NRsRg, ~-COOR3, or phenyl, optionally
substituted with halo OH, O(C,.4) alkyl, or C)5 alkyl wherein R, R and R, are the same
as defined 1n claim 1

6 A compound of claim 1 wherein R 15 H, halo, or Cy5 alkyl

] ] ]
7 A compound of claim 1 wherein Rz 1s H.
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10

11

12

13

14

W °

L1

A compound of ¢claim 1 wherein R; chloro or fluoro

A compound of claim 1 wherein R; 1s methyl

A compound of claim 1 wheremn m s 2

A compound of claxm 1 wherein R; aryl or heteroaryl,

A compound of claim 1 wherein R, 15 phenyl

A compound of clatm 1 wheremn R, 1s phenyl substituted wath fluoro or chloro

A compound of clam 1 wherein R, 1s pynidyl, thiophene, benzothiophene,

benzofuran, benzimidazole, imidazole or thrazole

15

A compound of claim 1 wherein Ry 15 2-methyl-1,3-thiazol-4-yl or 5~chloro-1-

benzothiophn-3-yl

16

17

18

A compound of claim 1 wherein each R; 15 independently H, C;¢ alkyl or
Ci ¢ cycloalkyl

A compound of claim 1 wherein each Rj 1s independently H

A compound of claim 1 wherein Ry and R are independently

@ H,

()  Cisalkyl, optionally substituted with aryl, hetroaryl, or Ca.s cycloalkyl,
(©)  Cagalkene,

(d) GCsscycloalkyl,
() Cysalkyl substtuted with Ry,
(f) -CHO,

(&) anl,
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()  heterocyclic, wherein beterocyclic 1s bonded via carbon atom to the nitrogen
to winch 1t 1s attached, or
[§)) Rj and Ry taken together with the mtrogen to which they are attached form a
heterocyclic nng wherein the heterocyclic ring may have one to two additional hetercatoms
selected from the group consisting of oxygen sulfur and N(Y) and wherein the carbon
atorus of the heterocychic nng 18 optionally substituted with one or two Ry4, wherem Ryo and
Y are the same as defined 1n claum 1

19 A compound of claim 1 wheremn Rg1s H, Ry 1s H
20 A compound of claim 1 wherein Rg 18 H Ry 15 Cygalkyl, Cz4 alkene, or -CHO
21 A compound of claim 1 wheremn Rg 1s H, Ry 1s methyl

22. A compound of claim 1 wherem Rg 15 H, Ry 15 C;.¢ alkyl substituted with Cag
cycloalkyl, wherein cycloalkyl 1s optionally substituted with -OH, C,4 alkyl or oxo

23 A compound of clam 22 wherem cycloalkyl 1s cyclopropyl, cyclobutyl, cyclopently,
or cyclohexyl

24 A compound of claim 1 wherein Ry 15 H, Ry 15 Cy 4 alky) substituted with -OH
~0(C14 alkyl), -O(C; 4 alkyl-OH), or -C04C, 4 alkyt,

25 A compound of clmm 1 wherein Ry 18 H, Ry 15 15 cyclopropyl, cyclobutyl,
cyclopently, or cyclohexyl, optionally substituted with —OH, C;.4 alkyl or oxo

26 A compound of claim 1 wheremn Rg 15 H, Ry 15 Cy g alkyl substituted wath
(a)  phenyl, optionally substituted with fluoro or chloro,
(b)  pyndyl, tluophene, benzotmophene, benzofuran, benzimidazole, imdazole
or thiazole, or
() heterocyclic,which 15 bonded via carbon atom to the mitrogen to which 1t 1s
attached,  ° * .

gyl
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27 A compound of claim 21 wherein Ryq 15 H, Ry 1s Cy4 alkyl substituted with
fluorophenyl chlorophenyl, pyndyl benzimidazole or 1-benzyl-pipendinyl

28 A compound of claim 1 wherein Ry 15 H, Rp 1s C2 ¢ alkyl subsntuted with
azetidyl, pyrrolihnyl, pipendinyl, piperazinyl, morpholinyl, thomorphohinyl,
1-benzyl-pipenidinyl 1-methyl-pipenidinyl, dioxolane, imudazolidine, oxazolidinyl,
oxathiolane, 4-hydroxyl-1-pipendinyl, 4-ethanol-1-piperazinyi-, 4-cthylformamide-1-
piperazmyl-, or 4-methyl-1-piperazinyl

29 A compound of claam 1 wherein Rg and Ry taken together with the mitrogen to
whuch they are attached form a heteracyciic nng wheren the heterocychc rimg may have
one to two additional heteroatoms selected from the group consisting of oxygen, sulfur and
N(Y) wherein Y 1s the same as defined m claim 1

30 A compound of claim 1 wherein Rg and Ry taken together wath the mitrogen to
whach they are attached form 4-morpholinyl, 1-pyrrolidinyl, 1-pipendinyl, 1-piperazinyl
4-hydroxyl-1-pipenidinyl, 4-cthanol-1-piperazinyl-, 4-ethylformamde-1-piperazinyl- or 4-
methyl-1-piperazinyl

31 A compound of clam 1 wherem Rg and Ry are independently H methyl ethyl,
propyl, 1-propanol, 2-propen, 1-pentanol, 2-methyl-1-propano], 2-butanol, 1-ethanol
ethoxyl-1-ethanol, -CH,CH;COxethyl, 2-methoxyethyl, 4-chlorophenethyl, or
4-fluorophenethyl

32 A compound of claim 1 wheremn Rg and Ry taken together with the nitrogen to
whuch they are attached form 4-methyl-1-piperazinyl

33 A compound of clam 1 which s

2)  N-{2-{(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}-N,N-diethylanune,

b) N-{2-[(9-benzyl-8-chloro-9H-carbazol-4-yl)oxylethyl }-N N-diethylarmne

c) N-(2-{[8-chloro-9-(4-flnorobenzyl)-9H-carbazol-4-ylJoxy }ethyl)}-N,N-diethylamine,
d)  N-{2-[(9-benzyl-8-methyl-9H-carbazol-4-yljoxylethyl}-N N-dicthylamme,
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e) N,N-diethy}-N-(2-{ [9-(4-fluorobenzyl)-8-methyl-9H-carbazol-4 yiloxy}
ethyl)amine,

f) N-{2-[(9-benzyl-9H-carbazol-4 yl)oxy]ethyl}-N-(2-pyndinylmethyl)amine,

£) N-{2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxy]ethyl }-N N-diethylamine,

h) 9-benzyl-4-{2-(4-morpholinyl)ethoxy}-9H-carbazole,

1) 2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }- 1-piperazinyl)-1-cthanol,

j)) 3-((2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)-1-propanol,

k) N-{2-{(9-benzyl-9H-carbazol-4-yl)oxylethyl }-2-propen-1-amine

D N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]lethyl }-3-(4-morpholinyl)-1-propanamine
m)  5-({2-[(9-benzyl-9H-carbazol-4-y})oxy]ethyl }amino)- 1-pentanol,

n) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-1-propanamine,

o) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }-N-propyl-1-propanamine,

P 1-benzyl-N-{2-[(9-benzy}-9H-carbazol-4-yl)oxy]ethyl } 4-pipendinanune,

)] 2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)-2-methyl-1-propanol,

r 2-[(9-benzyl-SH-carbazol-4-yl)oxy])-N-(4-chlorophenethyl)- 1-ethanamne,

s) 2-[(9-benzyl-9H-carbazol-4-yl)oxy]-N-(cyclohexylmethyl)-1-ethanamne,

14) 2-[(9-benzyl-9H-carbazol-4-yl)oxy}-N-[2-(4-morpholinyl)ethyl)-1-ethanammne,
u) 1-({2-{(9-benzyl-9H-carbazol4-yl)oxy]ethyl } amino)-2-butanol,

v) 2-[(9-benzyl-9H-carbazol-4-yl)oxy)-N-(4-fluorophenethyl)-1-ethanamne,

w)  2-[2-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethy] januno)ethoxy]-1-ethanol,

x) (18,2S)-2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy)ethyl jJamino)cyclohexanol,

Y) ethy! 3-({2-[(9-benzyl-9H-carbazol-4-yl)oxyjethyl jamino)propanoate,

z) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxyJethyl }cyclobutanamzne,

aa)  2-{4-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}-1-piperazinyl) ethylformannde,
bb)  N-(1H-benzimidazol-2-yimethyl)-2-((9-benzyl-9H-carbazol-4-yl)oxy]-1-
ethanamne,

cc)}  1-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-4-pipenidinot,

dd)  9-benzyl-4-[2-(4-methyl-1-piperazinyl)ethoxy]-9H-carbazole,

ec)  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-cyclopropylamme,

ff) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N,N-dimethylamine

ge)  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl} formamde

hh)  N-{3-[(9-benzyl-9H-carbazol-4-y))oxy]ethyl}-N-methylamne’or its maleic acad salt,
1) 2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethylamne,

-19
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34

b)

35

b)
0)

IR

N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyt }-N-(2-methoxyethyl)amine,
N-ethyl-N-{{(1-phenyl-1 2-hhydro[1,4)Joxazino[2,3,4-)k]carbazol-7-yl)
oxylethylJamme or 1is maleic acad salt,
9-benzyl-4-[2-(1-pyrrohidinyl)ethoxy]-9H-carbazole
9-benzyl-4-[2-(1-pipendinyl)ethoxy}-9H-carbazole,
9-benzyl-4-{2-(1-piperazinyl)cthoxy}-9H-carbazole,
2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxy]ethylamne,

N N-diethyl-N-(2-{ [8-fluoro-9-(4-fluocrobenzyl)-9H-carbazol-4-yl]oxy)ethyl)amme,
N-{2-[(9-benzyl-6-chloro-9H-carbazol-4-yl)oxy]ethyl }-N,N-dicthylamine,
N-{2-{(9-benzyl-6-fluoro-9H-carbazol-4-yl)oxylethyl }-IN,N-diethylamine,
N-{2-{(9-benzyl-6-methyl-9H-carbazol-4-yl)oxylethyl } -N,N-diethylamine,
2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethylamine,
N-{2-{(9-benzyl-6-methyl-9H-carbazol-4-yl)oxylethyl ) -N-methylamune,
N.N-dethyl-N-(2-{ [9-(4-fluorobenzyl)-6-methyl-9H-carbazol-4-
Ylloxy]}ethyl)amune,

2-({2-[(9-benzyl-9H-carbazo]-4-yl)oxylethyl }amno)-1-ethanol or 1ts maleic acid
salt,
2-({9-{(5-Chloro-1-benzothiophen-3-yl)methyl]-9H-carbazol-4-yl joxy)ethrylarune
or its methane sulfonate salt, or

2-({9-[(2-Methyl- 1,3-thazol-4-yl)methyl]-9H-carbazoi-4-yl }oxy)ethylamne or its
methane sulfonate salt.

A compound of claim [ whichis
2~[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxylethylamune, or
2-[(9-benzy}-8-fluoro-9H-carbazol-4-yl)oxy]ethylamine.

A compound of clarm 1 which 1s
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-methylamune or its malesc acid salt,

9-benzyl-4-[2-(4-methyl-1-piperazinyl)ethoxy]-9H-carbazole, or
N-{2-{(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethyl }-N-methylamme.

L ] [y ™
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36 A method for treabng a disease or condition 1n a mammal whereimn the 5-HT receptor
1s implicated and modulation of S-HT function 15 desired comprising adoumstering a
therapeutically effective amount of a compound of any one of claim | to the mammal

6219

37  The method of claam 36 wherein the receptor 1s a 5-HTg receptor

33 The method of claym 36 wherein the disease or condition 1s anxiety, depression,
schizophrema, a stress related disease, pamc disorder, a phobia, obsessive compulsive
disorder, post-traumatic-stress syndrome, immune system depression psychosis
paraphrenia, mama, convulsive disorders personality disorders, migraine headache, drug
addiction, alcoholism, obesity, eating disorders or sleep disorders

39 The methed of claim 36 wherein the disease or condition 15 psychonc affective
vegetative, and psychomotor symptoms of schizophremia and the extrapyramidal motor side
effects of other antipsychotic drugs

40 The method of claim 36 wherem the discase 1s anxiety, obesity depression, ora
stress related discase

41 A method for modulating 5-HT receptor function, comprising contacting the
receptor with an effective inhibatory amount of a compound of claim 1

42  The method of clam 41 wheremn the receptor 1s a 5-HTg receptor

-81
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ABSTRACT
The present imvention provides anmunoalkoxy carbazole derivatives and more
specifically provides compounds of formula (I)

Ry
—Fe
(CHo)m
o tN\Ho

1
whereiz Ry, Rz Rs, Ry, Ry and Ry are described herein  These compounds are 5-HT hgands,
and are uscful for treating discases wherein modulation of 5-HT actwvity 1s desired
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REIVINRDICACIONES

donde

Ry es

Rz es

1

(a)
(b)

(c)

(a)
(b)
(c)
(d)
(e)
(£}
(g)
(h)
(1)
(1)
(k)
(1)

(m)

Un compuesto de la formula

-~
/(CHQ) m+N ~ .

CHy)
H‘/‘ 2'n

H,
halo, o ~—

algquilo Ci-s. {

~CEs,
~0(Ci1-s)alguilo,
alquilo Ci-s,
ciclecalquile Ca-s,
~NRsRg,

~CONRsRé,
~S0O2NRsRs,

~COOR1,

fenilo, sustituido

2

opcionalmente

222 - 727

6219 1°

halo, OCH,
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alquilo O(Ci-4), © alquilo Ci-e

donde cada R: es independientemente

(a)
{b)
(c)

Ry €8
(a)
(b)

H,
alquilo Ci-s, ©

cicloalquilo Ci-s.

arilo, o

heterocarilo,

Rs y Re son independientemente

(a)
(b)
(c)

R; es
(a)
(b)
(c)

H,
alquilo Ci¢, ©

cicloalquilo Ci-e,

H,
alquilo Ci¢, ©
fenilo~-(alquilo Ci-3) donde el fenilo

sustituirse por Ra,

Rs ¥ Rs son independientemente

{(a)
(b)

{c)
(d)
(e)
(£)

H,

algquilo C;-¢, sustiturdo opcionalmente por
heteroarilo, o ciclcalquilo Ca-s,

alqueno Cz-g,

cicloalquilo Ci-g,

alquilo Cz-¢ sustituido por Rie,

23 oA

puede

arilo,

-CHO, con la condicién de que tan s0lo uno de los Rs

oazfgpﬂﬁ;mmcnmunn
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Yy Rs sea CHO, y el otro sea H,

(g) arilo,

{(h) heterociclico, donde el heterociclico se enlaza por
medioc del &tomo de carbono al nitrégeno al cual se
encuentra adherido, o

(1) Rs y Rs tomados conjuntamente con el nitrégeno al

cual se adhieren forman un anillo heterociclico donde el anillo
heterociclico puede tener de uno a dos heterodtomos adiciocnales
que se seleccicnan a partir del grupce conformado por oxigeno,
azufre y N(Y} y donde los atomos de carbono del anillo

heterociclico se sustituyen opcionalmente por uno ¢ dos Ria,

Rio es
(a) -OH,
(b} =~0O(algquilo Civ), alquilo opcionalmente sustituido
por OH,
{c} =-0O(alquilo Ci-g)-NRiiRiz,
(d) heterocicliaco, o

(e) -COzRs,

Ri11 v Riz son independientemente,
{c) H, o

(d) alguilo Ci-,

arilo es fenilo o naftilo, sustituido opcionalmente por uno o
mas Ris,

heteroarilo es un radical de un anillo aromatico monociclico de
cinco © seis miembros que tiene uno o dos heteroatomos y cada
uno se selecciona a partir del grupo conformado por oxigeno,

azufre, y N(X), o un radical de un anillo aromatico biciclico

#qgjgihnfkuxnncmznn:
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225 36

orto~fusionado de nueve 0 diez miembros que tiene uno, dos o
tres hetercAdtomos, donde cada uno se selecciona a partir del
grupo conformado por oxigeno, azufre, y N{X).

donde los &tomos de carbono del hetercarilo pueden estar
sustituidos por Raia,

el heterociclico es un radical de un anillo heterociclico
parcialmente saturado o 1insaturado de cinco, sei1s © Siete
miempbros que tiene uno, dos © tres heteroatomos que se
selecciona a partir del grupe conformado por oxigeno, azufre y
N(Y) donde 1los atomos de carbono del anillo heterociclico

pueden sustituirse por Ris,

X esta ausente, H o alquilo Ci-s,

Y es
(a) H,
(b} algquilo Ci-s, sustituido opcionalmente por arilo o
heteroarilo,
(c) cacloalquilo Cz-s, ©
{(d) alquilo Cz-¢ sustituido por =-OH, =-O{alquilo Ci-4), -
O(alquilo Ci-4)-NRiiRiz, -CO2Rs, o NHCHO, o
(e) -OH,
Ri3 es
(a) halo,
({b) -~OH,
{c) ~CN,
{d) -CFs,

(e} -0(Ci-e}lalquilo,

(£) alquilo Ci-s, ABR A CHADID
€TOR OFICIAL
{g) cicloalquilo Csi-s, RESDLUCION 5995 DE NOV 29-81

MINISTERIO DE JUSTICIA



(h)
(1)
(1)
(k)
(1)

(m)

Riq €3
(a)
(b)
(c)

(d)
(e)

-NRsRs,
~CONRsRe,
-S02NRsRe,
~COOR3,
-OCF3, o
fenilo,

sustituido opcionalmente

q}alquilo, o alquilo Ci-e,

alquilo Ci-e,

cicloalquilo Ci-g,

alquilo C2-¢ sustituido por -OH,
0O(alquilo Ci-4)-NRiiRiz, © -COzRs,
-0H, ©

oxo (=0),

mesl, 2, 304,

nesl, 2,
Cicloalquilo Cas en
anteriormente,

independiente por OH,

por halo, OH, O(Ci-

-0O({alquilo Ci-s), -

3 o 4,
cada una de las definiciones dadas
pueden sustituirse cada unco y en forma
alquile Ci¢, u oxo (=0), con las

siguientes condiciones

(a)

cuando Rs es arilo sustituido por fluoro, Rz no puede ser

fluoro ni cloro en la posicidén C-6 de la formula I,

(b)

cuando Rq es 4-tiazolilo,

clorofenilo,

O una

tautomero,

drogas,

sal farmacéuticamente aceptable,

no se puede sustituir por 4-

racemate, solvato,

isomero &ptico o sus derivados de precursores de

‘[4,6%1. RUEDA CHADID
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{c) cuando Ry es heteroarilo, hetercarilo no es 4-pairidilo

2 Un compuesto de la reavaindicacidén 1 donde Ri es H,

halo, © alquilo Ci-s

3 Un compuesto de la reavindicacién 1 donde Ry es H,

CHi3, fluoro o cloro
4 Un compuesto de la reivindicacidédn 1 donde R; es H

5 Un compuesto de la reivindicacibédn 1 donde R: es H,
halo, =-0OH, =-CN, -CFai, -0(Ci-s)alquilo, alguilo Ci-s, cicloalquilo
Cs-6, =-NRsRs, —-CONRsRe, -SOzNRsRs, -COOR:, © fenilo, sustituido
opclionalmente por halo, OH, O(Ci-4}alquilo, o alquilo Ci-s, donde
Rs, Re Yy R7 corresponden a la definicién dada en 1la

reivindicaciédn 1

6 Un compuesto de la reavindicacién 1 donde R2 es H,

halo, o alquilo Ci-¢

7 Un compuesto de la reivindicacién 1 donde Rz es H

8 Un compuesto de la reivindicacidén 1 donde Rz es cloro
o fluoro

9 Un compuesto de la reivindicaciédn 1 donde R: es
meti1lo

10 Un compuesto de la reivindicacién 1 donde m es 1

7 i/
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11 Un compuesto de la reivindicacidn 1 donde Ry es arilo

0 heterovarilo

12 Un compuesto de la reivindicacidédn 1 donde R: es

fenilo

13 Un compuesto de 1la reivindicacién 1 donde Rs es

fenilo sustituido por fluoro ¢ cloro

14 Un compuesto de la reivindicacién 1 donde Rs es
piridile, tiofeno, benzotiofeno, benzofurano, benzimidazola,

imidazola o tiazola

15 Un compuesto de 1la reivindicacidn 1 donde Ry es

metilo-1l,3~t1azol-4~-110 o 5-cloro-l-benzotiofn-3-1lo0

16 Un compuesto de la reaivaindicacidén 1 donde cada Rz es

independientemente H, alquilo Ci-s, © cicloalquilo Ci-s

17 Un compuesto de la reivindicacidén 1 donde cada Rz es

independientemente H

18 Un compuesto de la reivindicaciédn 1 donde Rg vy Re son
independientemente
(a) H,
{(b) alguilo Ci-s, sustituido opcionalmente por arilo,
hetercarilo, © cicloalquilo Cj-g,
{(c}) alqueno Cs-s,

(d) cicloalquilo Cs-¢,

&wé;L EDA CHr
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{e) alquilo Cz-¢ sustituido por Rio,

(£) ~CHO,

(g) arilo,

{(h) heterociclico, donde el heterociclico se enlaza via
dtomo de carbono con el nitrdgeno al cual se
adhiere, ©

(1) Re y Rs tomados conjuntamente con el nitrédgeno al

cual se adhieren forman un anillo heterociclico donde dicho
anillc heterociclico puede tener de uno a dos heterocatomos
adicionales que se seleccionan a partir del grupo conformado
por oxigeno, azufre y N(Y) y donde los Atomos de carbono del
anillo heterociclico se sustituyen opcionalmente por unc o dos
Ris, donde Rio ¥y Y son 1iguales a la definiciédn dada en 1la

reivindicacién 1

19 Un compuesto de la reivandicacién 1 donde Rsg es H, Re

es H

20 Un compuesto de la reivindicacidédn 1 donde Rg es H, Rs

es alquilo Ci-s, alqueno Cz-4, © =CHO

21 Un compuesto de la reivindicacién 1 donde Rs es H, Rs

es metilo

22 Un compuesto de la reivindicacién 1 donde Rs es H, Rg
es alquilo Ci-¢ sustituido por cicloalquilo Cs.s, donde el
cicloalquilo es sustituirdo opcionalmente por -OH, alquilo Ci-4,

u OXO
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23 Un compuesto de la reavindicacién 22 donde el
cicloalquiloe es ciclopropilo, caclobutilo, ciclopentilo, o

ciclohexilo

24 Un compuesto de la reivaindicaciédn 1 donde Re es H, Re
es alquilo Cz-¢ sustituido por -OH, =-0O{(alquilo Ci-4), -0O(alquilo

C1-4~0H), o ~COzalquiloc Ci-4

25 Un compuesto de la reivaindicaciédn 1 donde Rs €S H, Rs
es ciclopropilo, ciclobutile, ciaclopentilo, © c¢iclohexilo,

sustituido opcionalmente por -OH, alquilo Ci-4 u oxo

26 Un compuesto de la reivandicacidén 1 donde Rs e€s H, Rs
es alquilo Ci-¢ sustituido por
(a) fenilo, sustituido opcicnalmente por fluoro o cloro,
(b) piraidilo, tiofeno, benzotiofeno, benzofurano,
benzimidazola, imidazola o tiazola, o
(c) heterociclico, que se enlaza por medioc del &tomo de

carbono al nitrégenc al que se le adhiere

27 Un compuesto de la reivindicaciédn 21 donde Rs es H,
Rs es alquilo C;-4 sustituide por fluorofenilo, clorofenilo,

piridilo, benzimidazola, © l-benzil-piperidinilo

28 Un compuesto de la reivandicaciédn 1 donde Rs es H, Rs
es alquilo Cz.¢ sustituido por acetidilo, parroladinilo,

piperidinilo, paperazinilo, morfelinilo, tiomorfolinilo, 1-

bl

benzil-piperidinilo, l-metil-paperidinilo, dioxolano,

imidazolidina, oxazolidinilo, oxatiolano, 4-hidroxi-1-

piperidinilo, 4-etanol-l-piperazinilo-, 4-etilformamida-1-
10

oA
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piperazinilo-, o 4-metil-l-piperazinilo

29 Un compuesto de la reivindicacidén 1 donde Rs y Rs
tomados conjuntamente con el nitrédgenc al que se le adhieren
forman un anillo heterociclico, donde dicho anillo
heterociclico puede tener de uno a dos heterocdtomos adicionales
que se seleccionan a partir del grupo conformade por oxigeno,
azufre y N(Y), donde Y corresponde a la definicidn dada en 1la

reivindicacidn 1

30 Un compuesto de la reavindicacién 1 donde Rs y Re
tomados conjuntamente con el nitrégeno al que se le adhieren
forman 4-morfolinilo, l-parrolidinilo, 1-paiperidainilo, 1~
piperazinilo, 4-hidroxil-l-piperadinilo, 4-etanol~1-
piperazinilo-, 4-etilformamida-l-piperazinilo-, o© 4-metil-1-

piperazinilo

31 Un compuesto de la reivandicacidén 1 donde Rs y Ry son
independientemente H, met:ilo, etilo, propilo, l-propanol, 2-
propen, l-pentanol, 2-metil-l-propanol, 2-butancl, 1l-etanol,
etoxi-l-etanol, -CHCH:2COzetilo, 2-metoxietilo, 4-clorofenetilo,

o 4=-fluorofenetilo

32 Un compuesto de la reivindicaciébn 1 donde Rs y Rs
tomados conjuntamente con el nitrdgeno al que se le adhieren

forman el 4-metil-l-piperazinilo

33 Un compuesto de la reivindicacidn que es
a) N-{2-[{9-benzil-9H-carbazol-4-11)oxi]Jet1l}-N,N-

dietilamaina,

11 Q_&/
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b)

c}

d)

e)

f)

g)

h)

1)

J)

k)

1)

m)

n)

o)

p)

q)

232 545

N-{2-[(9-benzil-8-cloro-9H-carbazol-4-1l)oxi]et1l}-N,N-
dietilamina,
N-(2-{{8-cloro-9-(4~-fluorobenzil)~9H-carbazol-4-
1l]Joxi}etil}-N,N-dietilamina,
N-{2-[{9~benzi1l-8-metil-9H-carbazol-4-1l)oxi]et1l}-N,N=-
dietilamina,
N,N-dietil-N-{2-{[9-(4-fluorobenz1il)-8-met1l~-9H-carbazol-
4-1lloxiletil)amina,
N-{2~[(9-benzil-9H-carbazol-4-1l)ox1]etil}-N-(2-
piridinilmetil)amina,
N-{2-{({9-benzil-8-fluoro-9H-carbazol~4~-i1l)oxiletil}-N,N-
dietilamina,
9-benzil-4-[2-(4-morfolinil)etoxi]-9H-carbazola,
2-(4-{2-[ (9-benzil-9H-carbazol-4-il)oxiletil}-1-
piperazinil)-l-etanol,
3-{{2-[{9-benzil-9H-carbazol-4~1l)oxi]et1l}amino)~-1-
propanol,
N-{2-{(9-benzil-9H-carbazol-~4-1l)oxi}etil}-2-propen-1-
amina,

N-{2-[(9-benzil-9H-carbazol=-4-1l}oxijet1l}-3-(4-
morfolinil)-l-propanamina,

5-({2-[ (9-benzil-9H~-carbazol-4-11)0x1]etil}amino)-1-
pentanol,
N-{2-[(9-benzil-9H-carbazol-4-1l)oxijetail}~1l-propanamina,
N-{2-[(9-benzil-9H-carbazol-4-1l)oxi}etil}-N-propil~1l-
propanamina,

1-benzi1l-N-{2-[ (9-benzil-9H-carbazol-4-1l)oxiletil}-4~
piperidinamina,
2-{{2-[(9-benzil-9H-carbazol-4-1l)ox1iletil}amino)-2-metil-
1-propanol,

12 Co
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r)

s)

t)

u)

v)

w)

X)

y)

z)

aa)

bb)

cc)

dd)

ee)

ff)

aq)

235

2-{(9-benzil-9H-carbazol-4-11)ox1]}~-N-(4-clorofenetil)-1-
etanamina,
2-[(9-benzil-9H-carbazol-4-11)ox1}-N-(ciclohexilmeti1l)=-1-
etanamina,

2-[{9-benzil-9H-carbazol-4-11)ox1]-N-[2- (4~
morfolinil)etil}-l-etanamina,
1-({2-[(9-benzil-9H-carbazol-4-11)oxi]etil}amino)-2-
butanol,
2-[{9-benzil~9H-carbazol-4-11)0ox1]~-N-{4-fluorofenetil)-1-

etanamina,

2=-[2=-{{2=-[(9-benzil~-9H~carbazol-4-11)ox1]etil}aminc)
etoxi]-1l-etanol,
{15,28)=-2=-({{2={(9-benzil=-9H~carbazol~4~11)ox1jet1l}
amino)ciclchexanol,

et1l 3-({2-[(9-benzil-9H-carbazol-4~11)oxi]et1l}
amino)propanoatc,
N-{2-[({9~benzil~9H~-carbazol-4-1l)oxi]etil}
ciclobutanamina,
2-{4-{2-{(9-benzi11-9H-carbazol-4-1l)oxi)jet1l}-1-
piperazinil)etilformamida,

N- (1H-benzimidazol-2-~i1lmetil)-2-{{9-benzil-%H-carbazol-4-
1l)oxi]-l-etanamina,
1-{2-{(9-benzil-9H-carbazol-4-11)oxi]etil}-4-piperidinol,
9-benzil-4-[{2-(4-met1l-1-piperazinil)etoxi]-9H-carbazola,
N-{2-[({9-benzil-9H~carbazol~4~1l)oxi]et1l}-N~
ciclopropilamina,
N-{2-[(9-benzil~-9H~-carbazol-4-11)oxijet1l}-N,N-
dimetilamina,

N-{2-[(9-benzil-9H-carbazol-4-1l1)oxi]etil}formamida,

é”'axf///”
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N-{2-[ (9-benz1l-9H-carbazol-4-1l)oxi}etil}-N-metilamina, o
su sal de acido maleico,

2-[ (9-benzil-9H-carbazol-4-1l)oxi]jetilamina,

N-{2-[ (9-benzil-9H~carbazol-4-1l)oxi]et1l}-N- (2~
metoxietil)amina,
N-et1l-N-{{(1-fenil-1,2-dihidro(l,4]loxazinol[2,3,4-
jk]carbazol-7-1l)oxiletal}amina, o su sal de Acido
maleico,
9-benzil-4-[2-(l-parrolidinil)etoxi}-9H~carbazola,

9-benzil~4-[2-(l-paperidinil)etoxi]-9H-carbazola,

S-benzil-4-[2~(l-piperazinil)etoxi]-9H-carbazola,
2-[(9-benzil-fluoro-9H-carbazol-4-1l)oxi]etilamina,
N,N-dietil-N-(2-{ [B8-fluoro-9~(4~fluorobenzil)-9H-carbazol-
4-1l}joxiletal)amina,
N-{2-[(9-benz1l-6~cloro-9H-carbazol~4-il)oxi]et1l}-N,6 N-
dietilamina,
N-{2-[(9-benzil-6-fluoro-9H-carbazol-4-1l)oxilet1l}-N,6N-
dietilamina,

N-{2-[ (9-benzil-6-meti1l-9H-carbazol-4-11)ox1]etil}-N,N-
dietilamina,
2-{({9-benzil-6-meti1l-9H-carbazol-4-1l1)ox1]etilamina,
N-{2-[(9-benzil-6-met1l-9H~carbazol-4-1l)oxi]etil}~-N-
metilamina,
N,N-diet1l-N-{2-{[9-(4-fluorobenzil)-6-met1l-9H-carbazol-
4-1l)oxiletil}amina,
2=-{{2-[{9~-benz1l-9H-carbazol-4-11)oxi]etil}amino)-l-etanol
0 8u sal de acido maleico,

2= {{9-[ {5~Cloro-l~-benzotiofen-3-1l1l)meti1l]-9H-carbazol-4-

1l}loxi)etilamina o su sal de sulfonato de metano, o

14
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ZZ) 2-[(9-benzil-cloro-9H-carbazol-4-iljoxiletilamina, sal de

vy) 2-({9-[(2-Met1l-1,3-t1azol-4~1l)met1l]-9H-carbazol-4~-

r1l}oxi)etilamina o su sal de sulfonato de metano

metanosulfonato,

aaa) 2-{[(9-(3-bromobenzil)~-9H~carbazol-4-illoxi}etilamina, sal
de acido maleico,

bbb) 2-{[{9-{3=-fluorobenzil)-9H-carbazol~4-1l]loxi}etilamina,
sal de &cido maleico,

cee) 2=-{[(9-{2-brocmobenzil)-9H-carbazol-4-1l]oxi}etilamina, sal
de &cido maleico,

ddd) 2-{[(9-(4-metilbenzil)~-9H~carbazol-4-1ljoxi}etilamina, sal

de acido maleico,

eee) 2-{[({9-(2-Fluorobenzil)-9H-carbazol-4~i1l]oxi}etilamina,
sal de acido maleico,

£f£ff) 2-{[(9-(3-metoxibenzil)~-9H-carbazol-4-1l1)oxi}etilamina,
sal de acido maleico,

ggg) 2-{[(9-{3,5-dimetoxibenzil)~-9H-carbazol-4-
1l]oxiletilamina, sal de acido maleico,

hhh) 2-{{(9-(4-bromobenzi]i}-%9H-carbazol-4-1l}oxi}etilamina, sal
de &cido maleico,

111) 2-{[(9-(3-metilbenzil)-9H~carbazol-4-1l]oxi}etilamina, sal
de Acido maleico,

333) 2-{[(9-(2-metilbenzil)-9H-carbazol-4-1l]oxi}etilamina, sal
de acido maleico,

kkk) 2=[(9-benzil-6-metoxi-9H-carbazol-4-1l)oxi]etilamina, o

111) 2-[(9-benzil-7-metoxi-9H-carbazol-4-1l1)oxi]etilamina

34 Un compuesto de la relvindicacién 1 que es

a) 2-[(9-benzil-8-fluoro-9H-carbazol-4-i1l)oxi]letilamina, ©
15
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b} 2-[(9-benzil-8-flucro-9H-carbazol-4~1l)ox1i]etilamina
35 Un compuesto de la reivindicacidén 1 el cual es

a) N-{2-[({9-benz1l-9H-carbazol-4-1l)oxi}etil}-N-metilamina o
su sal de acido maleico,

b) 9-benzil-4~{2-(4-metil-l-piperazinil}etoxi]-9H-carbazol, ©

c) N-{2-[(9-benzil-6-metil-9H-carbazol-4-1l1)oxilet1l}-N~

metilamina

36 Un método para el tratamiento o prevencién de
psS1cos1s, parafrenaia, depresidn psicédtica, mania,
esquigofrenia, trastornos esquisofreniformes, trastorno
esquiscafectivo, trastorno ilusorio, trastorno de péanico,
fobia, trastorno obsesivo compulsivo, sindrome de estres post-
traumatico, depresién de sistema inmune, problema inducido por
estres con respecto del tracto urinario, enfermedad relacionada
con el estres, ansiedad, cefalea por migrafla, drogadiccién,
trastornos convulsivos, trastornos de personalidad, sindrome de
estres post-traumatico, alcoholismo, ataques de panico,
trastorno obsesivo compulsivo, trastornos del suefio, trastornos
del sistema gastrointestinal o cardiovascular (por ejemplo
incontinencia por estres), trastornos neurodegenerativos,
autismo, vémito 1inducido por quimioterapia, hipertensién,
cefalea en racimo, disfuncidn sexual en mamifero (por ejemplo
humanos), trastorno aditivo y sindrome de abstinencia,
trastorno de ajuste, trastorno de aprendizaje asociado con la
edad y trastorno mental, anorexia nervosa, apatia, trastorno de
deficit de atencidén debidce a condiciones médicas generales,
trastorno de  hiperactividad con déficit de atenciédn,

perturbacién conductual (incluyendo agitacié4n en condiciones

16
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asociadas con cognicidén disminuida (por ejemplo demencia,
retardoc mental o delirio)), trastorno bipolar, bulimia nervosa,
sindrome de fatiga crénica, trastornc de conducta, trastorno
ciclotimico, trastorno daistimico, fibromialgia y otros
trastornos somatoformes, trastorno de 1inhalacién, trastorno de
intoxicacién, trastorno de la movilidad (por ejemplo enfermedad
de Huntington ¢ Disquinesia Tardia), trastorno oposicional
desafiante, neuropatia periférica, trastorno de estres post-
traumitico, trastorno disférico premestrual, trastorno
psicdtico (trastorno de duracidn breve y prolongada, trastorno
psicdticos debidos a condiciones médicas, trastorno psicédtico
NOS), trastorno afectivo (trastornoc de depresidn mayor o
bipolar con caracteristicas psicédticas), trastorno afectivo
estacional, trastorno especifico del desarrollo, trastorno de
agitacién, inhibicidén de recaptacién de la serotonina selectiva
(SSRI) sindrome de "poop out” o trastornos de Tic (por ejemplo
sindrome de la Tourette), que comprende la administraciédn a un
mamiferc que necesite de dicho tratamiento de una cantidad
terapéuticamente eficaz de un compuesto de la formula (I) o de

una de sus sales farmacéuticamente aceptables

37 Un método para el tratamiento de enfermedad o
condicién en un mamifero donde el receptor 5-HT esta implicado
y la modulacién de la funcidén 5-HT es deseable y comprende la
administracién de una cantidad terapéuticamente eficaz de un
compuesto de uno de los productos descritos en la

reivindicacién 1 al mamifero

38 El1 método de la reivindicacidén 36 donde el receptor

es receptor 5-HTs
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39 El1 método de la reivindicacién 36 donde 1la
enfermedad o condicidén es antiedad, depresidn, esquisofrenia,
enfermedad relacionada con el estres, trastorno de péanico,
fobia, trastorno obsesivo compulsivo, sindrome de estres post-
traumatico, depresién del sistema i1nmune, psicosis, parafrenia,
mania, trastornos convulsivos, desordenes de la personalidad,
cefalea de migrana, drogadiccién, alcoholismo, obesidad,

trastornos de la alimentaciédn, o trastornos del suefio

40 El método de 1la reaivindicacidn 36 donde 1la
enfermedad o© condicién es sintoma psicético, afectivo,
vegetativo y psicomotor de esquisofrenia y efectos colaterales

motores extrapiramidales de otros medicamentos antipsicodticos

41 El método de 1la reivindicacidén 36 donde 1la
enfermedad es ansiedad, obesidad, depresién o enfermedad

relacionada con el estres

42 Un método para la modulaciédn de la funcidén del
receptor 5-HT, que comprende la puesta en contacto del receptor
con una cantidad ainhibitoria eficaz de un compuesto de 1la

reivindicacidn 1

43 El método de la reivindicacibn 42 donde el receptor

es receptor 5-HTe

La anterior es Traduccidn Oficial de un documento presentado
originalmente en 1inglés Esta traduccién fue realizada por
GABRIEL RUEDA CHADID (Traductor Oficial) Resolucidén 5996 del

Minjusticia, por lo cual estampo mi Sello y Firmo
Santafé de Bogota D C , Agosto 28 del 2000
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AMINOALKOXY CARBAZOLES FOR
THE TREATMENT OF CNS DISEASES

FIELD OF THE INVENTION
The preseat mvention provides aminoatkoxy carbazole denvatives, and more
specifically provides compounds of formula (I) described herem below These compounds

are 5-HT hgands, and are useful for treating diseases wherein modulation of 5-HT actvity 1s
desired

BACKGROUND OF THE INVENTION

Many diseases of the central nervous system are mfluenced by the adrenergic, the
dopamunergic, and the serotonergic neurotransmstter systems. For example, serotonm has
been mphcated m a number of diseases and conditions which ongmate m the central
nervous system. These mclude diseases and conditions related to sleeping, eating percezving
pam, controlhng body temperature, controling blood pressure, depression, anxiety
schizophrema, and other bodily states R W Fuller Biology of Serotonesgic Transmussion,
221 (1982), D J Boullm, Serctomn i Mental Abnormahties 1 316 (1978), J Barchas, ct
al. Serotonmn and Behavior (1973) Serotomn also plays an mportant role 1n pertpheral
systems, such as the gastromtestinal system, where 1t has been found to mediste a varety of
contractile secretory, and electrophysiologic effects

As a result of the broad distibution of serotonm withun the body thercisa
tremendous mierest 1n drugs that affect serolonergic systems In particular, receptor-
specific agomsts and antagonsts are of mterest for the treatment of a wide range of
disorders inchiding anxiety, depression, hypertension, mgraine, obestty, compulsive
disorders, scluzophrema, autism, neurodegenerative disorders (e.g Alzhemmer's disease,
Parkmsomsm, and Huntmgton's chorea), and chemotherapy-mduced vomutmg M D
Gershon, et al., The Penpheral Actions of 5-Hydroxytryptamme, 246 (1989), P R. Saxena,
etal Joumnal of Cardiovascular Pharmacology 15 Supplement 7 (1990)

The major classes of serotonn receptors (5-HT, 1) contam fourteen to esghteen
separate receptors that have been formally classified See Glenmon, et al , Newroscience and
Behawioral Reviews, 1990, 14,35 and D Hoyer, et al. Pharmacol. Rev 1994 46, 157-203
Recently discovered mformation regarding subtype identity distribution, structure and

o
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function suggests that 11 18 possible to wdentfy novel subtype specific agents, having
mnproved therapeutic profiles (e g fewer side effects)

For cxample The 5-HT6 receptor was identsfied i 1993 (Monsma et al Mol
Pharmacol 1993, 43, 320-327 and Ruat M et al Biochem. Biophys Res Com 1993
193, 269-276) Several antidepressants and atypical antipsychotcs bmnd to the 5-HT6
receptor with hugh affinity and thus binding may be a factor m their profile of activities (Roth
etal J Pharm. Exp Therapeut 1994 268, 1403-1410, Sleight et al Exp Opin. Ther
Patents 1998 8, 1217-1224, Bourson et al. Brnit J Pharm. 1998 125, 1562-1566, Boess et
al Mol Pharmacol 1998, 54 577-583, Sleightet al Brit. J Pharmacol 1998 124 556-
562) In addition, the 5-HT6 receptor has been bnked 10 generahzed stress and anxiety
states (Yoshioka et al. Life Sciences 1998, 17/18 1473-1477) Together these stuches and
observations suggest that compounds that antagomze the 5 HT receptor will be useful m
treating disorders of the central nervous system.

Compounds of the present mvention are 5-HT hgands (e.g receptor-spedific
agormsts or antagomsts) Thus they are useful for treatng diseases wherem modulation of 5-
HT activity 1s desired Specifically the compounds of this invention are useful m the
treatment of psychosis, paraphrema, psychotic depression, mania, schrzophrena,
scmzophremiform disorders, schizoaffective disorder delusional disorder pamc disorder a
phobia, obsessive compulsive disorder, post-traumatic-stress syndrome, smnmune system
depression a stress mduced problem with the urinary, a stress related disease such as
anxiety mugrame headache, drug addiction, convulsive disorders personality disorders,
post-traumatic stress syndrome, alcoholism, pame attacks obsessive-compulsive disorders
sleep disorders, gastromtestmal or cardiovascular system (e.g stress mcontinence),
peurodegenerative disorders, autism, chemotherapy-mduced vomrtmg  hypertension, cluster
headaches sexual dysfunction mn a mammal (e.g. a human) addictive disorder and
withdrawal syndrome, an adjustment disorder, an age-associated leammg and mental
disorder anorexsa nervosa, apathy an atiention-deficit disorder due to general medical
conditions, attention-defict hyperactivity disorder, behavioral disturbance (mcludmg
agitation i condrtions associated with dunmished cognrtson (e g., dementia, mental
retardation or debrum)) bipolar disorder buluma nervosa, chrome fatigue syndrome,
conduct disorder cyclothymuc disorder, dysthymuc disorder fibromyalgia and other
somatoform disorders an mhalation disorder an mtoxication disorder, movement disorder
(e g , Hunungton's disease or Tardive Dyskinesia) oppostional defiant dssorder, perpheral

2
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neuropathy post-traumatic stress disorder premenstruat dysphoric disorder a psychotic
disorder (bricf and long duration disorders psychotic disorder due to medical condition,
psychotic disorder NOS) mood disorder (major depressive or bipolar disorder with
psychotc features) seasonal affective disorder a specific developmental disorder, agitation
disorder, selective serotonin reuptake inhibition (SSRT) "poop out” syndrome or a Tic
disorder (e g , Tourelte's syndrome) More specifically, the compounds of this mvention are
useful 1o treat psychotic affective, vegetative and psychomotor symptoms of schizophrema
and the extrapyramidal motor side effects of other antipsychotic drugs. Ths last action will
alow higher doses of antipsychotics to be used and thus greater antipsychotc efficacy to be
obtamned as a result of a reduction 1n side effects The compounds of this mnvention are also
useful n the modulation of eating behavior and thus are useful in treaung excess weight and
associated morindity and mortalty

INFORMATION DISCLOSURE

International Pubhcation No WQ95/03296 discloses carbazole and dibenzofuran
hapten com pounds

Abstract of Intemational Publication No ' W0/9747601 discloses new heterocyche
compounds useful for treatng schizophrema

European Patent Application EP 839806 dascloses trcychic compounds useful for
nhibiting sSPLA2 mediated release of fatty acids for conditions such as septic shock.

US Patent No 5,668 167 discloses carbazole denivatives useful for treating mucrobial
mfections

US Patent No 4 503,067 duscloses carbazolyl-(4)-oxypropanolamine compounds
useful for trcating cardiac diseases

US Patent No 3,932 424 discloses carbazoles useful as antrviral agents

US Patent No 3,896,145 discloses carbazoles useful as antunflammatory, analgesic,
and anh-rheumatic agents.

US Patent No 3,759,948 discloses tricyclic carboxylic acid and ester dertvatives
useful as anti-nflammatory, ant-pyretic and analgesic agents

DE 4330175 discloses beta carbolines useful for treaung Packinson’s disease,
Alzheimer s disease, sende dementia, epilepsy, schizophremia mugraine etc

Abstract of Japanese Patent No 06228095 discloses carbazole derivatives useful for
treating 1schaemic encephalopathy

A5 /q,,& 'ﬁ
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Abstract of French Patent No 2516512 discloses pyndo-mndole derrvatives useful for
treating cardiac thythm discases

SUMMARY OF THE INVENTION
The present mvention provides a compound of formula I

Ra
Ra
{CH.) N~
o/ 2 Iﬂi: \R’

R:' ‘CHz)n

I

wherem
Ris
(2 H,
(b) hale or
() Cisakyl,
Ras
(a) H
(b)  halo
(©) OH,
(d -CN,
e -ChK
o -0(Cy.6)alkyl,
(2) Cis alkyl,
(n)  Gsecycloakyl,
() -NRsRg
()  -CONR:Rs
(k)  SO:NRsR,
@  -COOR,,
(m) -OCE or

(n)  phenyl, optionally substituted with halo OH O(C,.) akkyl, or C,.¢ alkyl,
each R; 15 ndependently
(a) H
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(b) Cis alkyl, or
(c) Cys cycloalkyl

Rq1s
(@ aryLor
(b)  heteroaryl,
Rs and Rg are wdependently
{a) H
()  Cigakyl, or
(©)  Gsscycloakyi,
Ry1s
® H
(b) Cisakyl, or

(¢}  (Cisalky))-phenyl wheremn phenyl may be substituted with Ra
Rg and Ry are independently
() H,
()  Cisakyl, optionally substituted with aryl, hetroaryl, or Cy.6 cycloalkyl
(€©) Cieakene
(i)} Cs¢ cycloalkyl,
(e)  Cas alkyl subsututed with Ryo,
() -CHO provided that only one of the Rq and Ry 1s CHO the other one 1s H,

(g anyl
(h)  heterocyclic, which 18 bonded via carbon atom to the nitrogen to which 1t 15
attached or *

i 1) Rs and Ry taken together with the mtrogen to which they are attached form a
beterocychce nng wheremn the heterocyche ning may have one to two addgtional heteroatoms
selected from the group consisung of oxygen, sulfur and N(Y) and wherem the carbon
atoms of the heterocyclic ning 1s optionally substituted wath one or two Rua,

Rio1s
(@ -OH,
(b)  -O(Ci alkyl), optionally alkyl 15 substtuted with OH
(¢  -O(Ci alkyl)}-NR,iRyz,
(d)  heterocychic or
() -CORs

% R 33
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Ry and R,; are mdependently,

(@ Hor

b Cisalkyl,
aryl is phenyl or naphthyl optionally substituted with one or more Ry
heteroaryl 15 a radical of a five or six-membered monocychc aromatic ning having one or
two heteroatoms each selected from the group consisting of oxygen, sulfor and N(X) ora
radical of a mne- or ten-membered ortho-fused bicyche aromauc ring havmg one two or
three heteroatoms each selected from the group consisting of oxygen, sulfur, and NCX),
wherem carbon atoms of heteroaryl may be substituted with R;s
heterocyche 13 a radical of a five- sxx-, or seven-membered partially saturated or unsaturated
heterocyche ring having one, two or three heteroatoms selected from the group consisting of

oxygen, sulfur and N(Y) wheresn the carbon atoms of the heterocyclic nng may be
substituted with R,4,
X 15 absent, H or C,4 alkyl,
Y
(@) H,
(b) GCisalkyl opuonally substituted with aryl or hetroaryl,
() Ca¢ cycloaikyl, or
(d) Gy akyl substtuted with -OH -O(C, alkyl) -O(C,.4 alky)-NR1Ry2
-CO2Rs or NHCHO or

(&) -OH,
Ryyis
(a) halo
b -OH,
() -CN,
@ -CK
() -O(Cigalkyl,
O Cisakyl,
(8 Gscycloakyl,
() -NRsRg
()  -CONRsRs, )
@  -SO:NRsRs, -

(k) 'COOR'h
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)] -OCF, or
(m) phenyl, opuonally substituted with halo, OH, O(C,.) alkyl, or C,.¢ akkyl,
(@ Ciealkyl,

) GCigcycloalkyl,

() Cy.¢ alkyl substituted with -OH -O(C,4 alkyl) -O(C,4 alkyl)}-NR;;R;, o1
-COzRs

d -OH or

(€ oxo(=0),

misl,2 3or4,

nsl,2 3 o0r4,
Css cycloalkyl m each of the above defimtions may be each and independently substituted
with -OH, C,., alkyl, or oxo (=0), and with the following provisos

(a)

when Ry 15 aryl substituted with fluoro, R; cannot be fluoro or chloro at the C-6

position of formula I

(b)

when Ry 1s 4-thiazoly), 1t cannot be substituted with 4-chlorophenyl,

or a pharmaceutically acceptable salt, racemate, solvate, tautomer opucal isomer or prodrug
denvative thereof

©

when R, 15 heteroaryl heteroaryl :s not 4-pyndyl
In another aspect, the present mvention also provides
a pharmaceutical composition compnsing a compound of formula I, ora

pharmaceutically acceptable salt thereof, and a phanmaceutically acceptable excipent (the
composition preferably comprises a therapeutically effective amount of the compound or

salt)

a method for treatng a disease or condtion m a mammal (e.g a human) wherean a

5-HT receptor 18 imphcated and modulation of a S-HT function 1s deswed comprising
admmisterg a therapeutically effective amount of a compound of formula 1, or a
pharmaceutically acceptable salt thereof 10 the mammal,

a method for treating or preventing anxiety obesity depression, schizophrema, a

stress related disease (e g general anxiety disorder), pamc disorder a phoba, obsessive

compuisive disorder, post-traumatic-stress syndrome, immune system depression, a stress

-

mnduced problem wath the gastromtestmal or cardiovascular system, eatmg disorders or -
sexual dysfunction 1n a mammal (e g a human) compnsmng admumstening a therapeutically

7
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effecuve amount of a compound of formuia I, or a pharmaceutically acceptable salt thereof
to the mammal,

a method of treatmg or prevenung diseases or disorders of the central nervous
system such as psychosis, paraphrema, psychotuc depression, mama, schizophrenta,
schizophremform disorders schizoaffective disorder delusional disorder, pamc disorder, a
phobna, obsessive compulsive disorder, post-traumatic-stress syndrome, i1mmune system
depression, a stress mduced problem with the unnary a stress related disease such as
anxiety nugramne headache drug addiction, convulsive disorders personality disorders,
post-traumatsc stress syndrome, alcohchsm, pame attacks obsessive-compulstve disorders,
sleep disorders pastromntestmal or cardiovascular system (e.g , stress mcontnence),
neurodegenerative disorders, autism, chemotherapy-induced vomiting, hypertension, cluster
headaches, sexual dysfunction m a mammal (e.g a human), addictive disorder and
withdrawal syndrome, an adjustment disorder, an age-associated learming and mental
disorder, anorexia nervosa, apathy an attention-deficit disorder due to general medical
condiuons attention-deficit hyperactivity disorder behavioral disturbance (includmg
agitation n condrsons associated with dmumished cognition (e.g , dementia, mental
retardation or dehrium)) bipolar disorder bulmsa nervosa, chrome tatigue syndrome
conduct disorder, cyclothymic disorder dysthymic disorder fibromyalgia and other
somatoform disorders, an mhalation disorder an mtoxication disorder, movement disorder
(e.g Huntngton's diseasc or Tardive Dyslonesia), oppositional defiant disorder perpheral
neuropathy, post-traumatsc stress disorder, premenstrual dysphoric disorder, a psychotic
disorder (brief and long duration disorders, psychotic disorder due to medical condition,
psychotic disorder NOS), mood disorder (major depressive or bipolar disorder with
psychotic features) seasonal affective disorder, a specific developmental disorder agitation
disorder, selective serotonin reuptake mhibition (SSRI) “poop out” syndrome or a Tic
disorder (e.g Tourette’s syndrome), comprising admmustermg to a mammal (e.g a human)
n need of such treatment, a therapeutically effectrve amount of a compound of formmta (T)
or a pharmaceutically acceptable salt thereof,

a compound of formula (I) or a pharmaceuncally acceptable salt thereof for use m
medical diagnosis or therapy (e.g the treatment or prevention of 5-HT related central
nervous system diseases or disorders,

the use of a compound of formula (I) or a pharmaceutically acceptable salt thereof to
prepare a medicament for treating or preventmg S-HT related central nervous system
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diseases or disorders such as anxiety obesity depression, schizophrensa, a stress related
disease (e g general anxety disorder) pamic disorder a phobia obsessive compulsive
disorder, post-traumatic-stress syndrome, immune system depression, a stress mduced
problem with the gastrontestmnal or cardiovascular system, or sexual dysfunction m a
mammal (e g a human), and

a method for modulatng S-HT (e.g 5-HT,) receptor function, compnsing
contacting (in vitro or in vivo) the receptor with an effective inhibitory amount of a
compound of formula I, or a pharmacentically acceptable salt thereof

The mventron also provides novel intermediates and processes disclosed herem that
are useful for prepanng compounds of formula I

DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present mvention are geperally named according to the
TUPAC or CAS nomenclature system.  Abbreviations which are well known to one of
ordmary skl in the art may be used (e.g “Ph for phenyl, ‘Me for methyl, ‘Et’ for ethyl,
'h’ for hour or hours and “rt* for room temperature)

The carbon atom content of vanous hydrocarbon-contamng moieties 18 mdicated by
a prefix designatmng the mmmum and maximum number of carbon atoms m the mosety Le.
the prefix C,; indicates a mozety of the mteger ' to the mteger j carbon atoms, inclusive
Thus for example, C, yalkyl refers to alicyl of one to seven carbon atoms mclusive.

Specific and preferred values hsted below for radicals substituents, and ranges are
for illustration only, they do not exclude other defined values or other values withmn defined
ranges for the radicals and substituents.

The followmng defimtions are used, unless otherwise described

Halo 1s flvoro chloro bromo, or 10do

Alkyl denotes both straight and branched groups but refercnce to an mdrvidual
radical such as “propyl” embraces only the straight cham radical, a branched cham 1somer
such as “isopropyl” being specifically referred to  Specifically, C, > alkyl can be methyl,
ethyl, propyl, sopropyl, butyl, 1s0-butyl, sec-butyl, pentyl, 3-pentyl, or hexyl.

Alkene denotes both straight and branched groups have at least one double bond

Cs. cycloalkyl denotes a cycloalkyl having three to six carbon atoms  Specifically
Cs.¢ cycloalkyl can be cyclopropyl, cyclobutyl, cyclopenty]l or cyclohexyl
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Aryl denotes a phenyl or a naphthyl radical. Optionally aryl 1s substituted with one
or more halo OH, CN CF;, O(C,¢)alkyl, C,.¢ alkyl, C36 cycloalkyl, NRsRs, CONRsRs,
SO;NRsRs COOR5, OCF; or phenyl which m turm may be substituted with halo, OH,
O(C,.4) akkyl, or C,s alkyl Rs and R are the same as summarized above

Heteroaryl denotes a radical of a five- or sxx-membered monocychic aromatic nng
having one or two heteroatoms each selected from the group consisting of oxygen, suifur
and N(X) or a radical of a mmne- or ten-membered ortho-fused bicychic aromatic ing having
one, two or three heteroatoms each selected from the group consising of oxygen, sulfar
and N(X), wherem X 1s absent, H or C,_, alkyl, wheremn carbon atoms of heteroaryl may be
substituted with one or more halo OH, CN CFy; O(C;¢)akyl C,. alkyl, Cys cycloalkyl,
NRsR¢, CONRsRs, SO;NRsRs, COOR;, OCF;, or pheny! which 1 turn may be substtuted
with halo, OH, O(C,4) alkyl or C, alkyl. Rs, Rs and Ry are the same as swnmarized above,
Examples of heteroaryl are pyridyl thiophene, benzothiophene, benzofuran benzmmdazole,
umdazole or thiazole

Heterocychic 1s a radical of a five-, six- or seven-membered partially-saturated or
unsdturated heterocyclic nng having one, iwo or three heteroatoms sclected from the group
consisting of oxygen, sulfur and N(Y) wherem the carbon atoms of the heterocychc nng 1s
optonally substituted with Rye. Y and R4 are the same as summarized above. Examples of
heterocychic 1s azetidyl, pyrrohdmyl, pipenidinyl, piperazinyl morphobnyl, thiomorpholinyl,
1-benzyl-pipendmyl, 1-methyl-pipenidinyl, dioxolane mmdazohdme oxazobdnyi,
oxathiolane 4-hydroxyl-1-pmpendyl, 4-ethanok-1-piperazinyl- 4-ethylformamde-1-
pipcrazmyl- or 4-methyl-1-piperaznyl

Pharmaceutically acceptable salts denotes acid additzon salts uscful for admmstenng
the compounds of this mvention and nclude bydrochlonide hydrobromide, hydroiodide
sulfate, phosphate, acetate, propionate, lactate, mesylate, maleate, malate, succinate,
tartrate, citnc acd, 2-hydroxyethyl sulfonate, fumarate, methanesulfonic acyd salt and etc
Specifically, pharmaceutically acceptable salts can be maleate, methanesulfonic acyd salt and
etc

Mammal denotes human and amimals.

A spectfic value for R, 1s H halo or C; ¢ alkyl

A specific value for R; s H

A specific value for Ry 1s H, halo -OH -CN -CE; -O(Cis)akkyl, Ci. alkyl,

10
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Cy.¢ cycioalkyl, -NRsRg, -CONRsRg, -SO:NRsRs, COOR; or phenyl which may be
substrtuted with halo, -OH -O(C,.) alkyl, or C; ¢ alkyl wherem Rs and R 18 H Cig alkyd,
or Cs.¢ cycloalkyl, wherem Ry 1s Cysalkyl or (C,5alkyl)-phenyl wherem phenyl may be
substituted with Ry
5 A specific value for Rz s H halo, or C, 5 alkyi
A specific vatuc for R» 15 H, chloro, fluoro, or methyl
A specific value for Rz 1s H.

A speific: value for Rz 15 fluoro or methyl
A specific value for each R; 13 mdependently H C,.s alkyl, or Cy¢ cycloalkyl

6219 1 -

10 A specific value for each Rs 1s imndependently H
A specific value 15 wherein Ry and Ry are independently H, C,.salkyl (optionally
E’; substituted with aryl, heteroaryl or Cy.¢ cycloalkyl) C,¢ alkene, Cs.4 cycloalkyl, Cis alkyl
E substrtuted wath Ryq, -CHO (provided that only one of the Rq and Ry 18 -CHO, the other one
E-!l 15 hydrogen) aryl, heterocyche wherem heterocychc 1s bonded via carbon atom to the
“J 15 nnrogen to which 1t 1s attached or Rq and Ry laken together with the mtrogen to which they

b are attached form a heterocyclic rmg wheren the heterocyche nng may have one to two

addmonal beteroatoms selected from the group consisting of oxygen, sulfur and N(Y) and
wherem the carbon atoms of the heterocyclic nng 1s optionally substituted with one or two
Ry3, wherem Ry, and Y are as defined above, wherein each C; 4 cycloalkyl 1s optionally
20 substruted with -OH, C, alkyl, or oxo
A specific value 15 wherein Ry 15 H, and Ry 15s H C,5alkyl, Cp4 alkene C,¢alkyl
substtuted with phenyl, wherein phenyl 1s optionally substituted with fluoro or chloro
A specific value 15 wheremn R; 15 H, and Ry 15 C,.6 alkyl substituted with
Cs.s cycloalkyl, wherem cycloalkyl 15 optionally substituted with ~OH, C;.4 akkyl or oxo
2 A specific value 18 wheren Ry 15 H, and Ry 15 Ca.s alkyl substatuted with -OH, ~O(Ca.s
akkyl), -O(C,.4 alkkyl-OH) or -CO;C, 4 alkyl.
A specific value 15 wheremn Ry 18 H, and Ry 15 cyclopropyl, cyclobutyl, cyclopently or
cyclohexyl, all of which may be substituted with—OH C,. akkyl, oxo, or -CHO
A specific value 15 wherein Ry 15 H, and R, 15 Cy ¢ alkyl snbstituted with phenyl
30 pyndyl, thophene benzothiophene, bensofuran benzimidazole, mudazole or thrazole
A specific value 158 wherewn Rq 15 H, and Ry 15 heterocyche wherein heterocyclic 1s -
bonded wia carbon atom to the nitrogen to whach nt 15 attached - -

po2Ts0"
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A specific value 15 wherein Rq 1s H and Rs 15 pyridyl methyl, benzmudazole methyl,
or 1-benzyl-pipendinyl.

A specific vatue 15 wheremn Ry 15 H, and Ry 15 C; alkyl subsututed with
azetdy! pyrrohdinyl piperidinyl piperazinyt morpholinyl, tiomorpholinyl,

1 benzyl-pipendiny], 1-metbyl-pipendiny] dioxolane, midazoldine oxazohdinyl,
oxathiolane, 4-hydroxyl-1-prpendmyl, 4-ethanol-1-piperazinyl- 4-ethylformamide-1-
piperazmy}-, or 4-methyl-1-piperazinyl

A specific value 15 wherein Ry and Ry taken together with the mtrogen to which they
are attached form a heterocyche rng wherein the heterocyclic ning may have one to two
addmional heteroatoms selected from the group consistng of oxygen, sulfur and N(Y),
wherein Y 18 the same as defined m ¢laim 1

A specific value 15 wheremn Ry and Ry taken together with the nitrogen to which they
are attached form 4-morphohnyl, 1-pyrrohdinyl, 1-pperidinyl 1-piperaznyl,
4-hydroxyl-1-pperidinyl, 4-ethanol-1-piperazinyl- 4-ethylformamde-1-piperazinyl-, or 4-
methyl-1-piperaanyl.

A specific value for Ry and Ry are mdependently H, methyl, ethyl, propyl
1-propanol, 2-propen, 1-pentancl, 2-methyl-1-propanol, 2-butanol, 1-ethanol, ethoxyl-1-
ethanol, -CH,CH;COzethyl, 2-methoxycthyl, 4-chlorophenethyl, or 4-fluorophenethyl

A specific value 1s wherein R, and R, are both hydrogen atoms

A specific value 1s wherem Rg 15 H and R 1s methyl

A spectfic value 15 wherein Rq and R, taken together with the ntrogen to which they
are attached form 4-methyi-1-pperazinyl.

A specfic value for R, 15 aryl, or heteroaryl, wherem aryl or heteroaryl are as defined
as herem above

A specific value for Ry 18 phenyl.

A specific value for R4 18 pyndyl, tuophene, benzothiophene, benzofuran,
benzimdazole, mudazole, thiazole pynidyl, tuophene, benzothiophene, benzofuran,
benzmidazole, mudazole or thuazole

A specific value for Ry 13 2-methyl-1,3-thiazol-4-yl, or 5-chloro- 1-benzothiophn-3-yl.

A specific value for m 18 one

Examples of the present mvention mcludes
a) N-{2-[(9 benzyl-9H-carbazol-4-yl)oxy]cthyl}-N,N-chethylammne
b} N-{2-[(9-benzyl-8-chloro-9H-carbazol-4-yl)oxy)cthyl }-N,N-dicthylanune,

-12



DORFSO" FLLFOJ0S

10

15

c) N-(2-{[8-chloro-9-(4-fluorobenzyl)-9H-carbazol-4-ylJoxy }ethyl)-N,N-diethylamme
d) N-{2-{(9-benzyl-8-methyl-9H-carbazol-4-yl)oxylethyl}-N N-diethylamine,

e) N,N-tethyl-N-(2-{ [9-(4-fluorobenzyl)-8-methyl-9H-carbazol-4-ylJoxy} ethyl)amine,
) N-{2 [(9-benzyl-9H-carbazol-4-yl)oxy)ethyl}-N-(2-pynidinylmethyl)ammne,

g) N-{2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxylethyl }-N,N-diethylamne

h) 9-benzyl-4-[2-(4-morpholinyl)ethoxy]-9H-carbazole

1) 2-(4-{2-[(9-benzyl-SH-carbazol-4-yl)oxylethyl }-1-piperazinyl)- 1-ethanol,

j)] 3-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)- 1-propanol,

k) N-{2-[(9-benzy}-9H-carbazol-4-yl)oxylethyl }-2-propen- 1-amms

) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy)ethyl }-3-(4-morpholinyl)- 1-propanamme,
m) 3-({2-[(9-benzyl-9H-carbazol-4-yl)oxy)ethyl }ammo)- 1-pentanol,

n) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl } - i-propanamne,

0) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}-N-propyl 1-propanamme,

P 1-benzyl-N- ( 2-[(9-benzyl-9H-carbazol-4-y))oxylethyl ) -4-pipenidinanune,

)] 2-({ 2-[(9-benzyl-9H-carbazol-4-yl)axylethyl}ammno)-2-methyl 1-propancl,

I) 2-{(9 benzyl-9H-carbazol-4-yl)oxy])-N-(4-chlorophenethyl)- 1-ethanamine,

s) 2-[(9 benzyl-9H-carbazol-4-yl)oxy]-N-(cyclohexylmethy!l)- 1-ethanammne

t) 2-[(9 benzyl-9H-carbazol-4-yl)oxy]-N-[2-(4-morphohnyl)ethyl}-1-ethanamne,

u) 1-({ 2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl } ammo)-2-butanol,

v) 2-{(9-benzyl-9H-carbazol-4-yDoxy)-N-(4-Quorophenethyl)-1-ethanamine

w)  2-[2-({2-[(9-benzyl-9H carbazol-4-yl)oxy]ethyl}amino)ethoxy]-1-ethanol,

x) (18,25)-2-({ 2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl} ammo)cyclohexanol,

Y ethyl 3-({2-[(9-benzyl-9H-carbazol4 yl)oxylethyl}anmno)propanoate,

zZ) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }cyclobutanamine,

an)  2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}-1-piperaznnyl) ethylformamide,

bb)  N-(1H-benzmimdazol-2-yimethyl)-2-[(9-benzyl-SH-carbazol-4-yl)oxy]- 1-ethananmne,
cc)  1-{2-[(9-benzyl-9H-carbazol-4-yDoxy]ethyl }-4-ppendinol,

dd)  9-benzyl4-[2-(4-methyl- 1-piperazmyDethoxy]-9H-carbazole,

ee)  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}-N-cyclopropylamine,

) N-{2-[(9-benzyl- 9H-carbazol-4-yl)oxylethyl} N,N-dmnethylamme,

BB)  N-{2 [(9-benzyl-9H-carbazol-4-yl)oxy]ethyl} [ormamide, -
hh)  N-{2 [(9-benzyl-9H-carbazol-4-yDoxy]ethyl}-N-methylamune or its maleic acxd salt, - —
n) 2-[(9-benzyl-9H-carbazol-4-yl)oxy)ethylamne

3
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1)) N-{2-[(9-benzyl-9H-carbazol-4 yl)oxy]ethyl}-N-(2-methoxyethyl)amme

kk)  N-ethyl-N-{[(1 phenyl-1,2-dihydro[1,4]oxazno[2 3 4-jk]carbazol-7-y1)
oxylethyl}amine or its maleic acid salt

) 9-benzyl-4-[2-(1-pyrrohidinyl)ethoxy]-9H-carbazole,

mm) 9-benzyl-4-[2-(1-pipendinyl)ethoxy]-9H-carbazole,

nn)  9-benzyl-4-[2-(1-piperazinyl)ethoxy)-9H-carbazole,

00)  2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxy)ethylamme,

Pp)  N,N-diethyl-N-(2-{(8-fluoro-9-(4-fiuorobenzyl)-9H-carbazol-4-yfjoxy)ethyl)amme,

qq)  N-{2-[(9-benzyl-6-chloro-9H-carbazol-4-yl)oxy]ethyl}-N,N-diethylamine,

) N-{2-[(9-benzyl-6-fluoro-9H-carbazol-4-yl)oxylethyl }-N,N-diethylamine,

88)  N-{2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethyl}-N,N-diethylamme,

tt) 2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethylamme,

uu)  N-{2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethyl }-N-methylamune,

vv)  N,N diethyl-N-(2-{[9-(4-fluorobenzyl)-6-methyl-9H-carbazol-4-ylJoxy) ethyl)amune,

ww)  2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl jJamino)-1-ethanol or its malexc acid

salt

xx)  2-{{9-[(5 Chloro-1-benzothiophen-3-yl)methyl]-9H-carbazol-4-yl} oxy)ethylammoe or
1ts methane sulfonate salt,

yy)  2-({9-[(2-Methyl-1 3-thuazol-4-yl)methyl]-9H-carbazol-4-yl}oxy)ethylamsne or its
methane sulfonate salt

zz)  2-[(9-benzyl-3-chloro-9H-carbazol-4-yl)oxy)ethylaminc, methanesulfonate salt,
aaa) 2-([9-(3-bromobenzyl)-9H-carbazol-4-yi]oxy}ethylamine, maleic acid salt,
bbb)  2-([9-(3-fluorgbenzyl)-9H-carbazol-4-ylJoxy}ethylamine maleic acid sakt,

cce)  2-{[9-(2-bromobenzyl)-9H-carbazol-4-yljoxy)ethylanmmne, maleic acid salt

ddd) 2-{{9-(4-methylbenzyl)-9H-carbazol-4-ylloxy)ethylanune, maleic acid salt,
cee)  2-{[9-(2-Ffuorobenzyl)-9H-carbazol-4-ylloxy}ethylamme, maleic acid salt,

fif)y  2-{[9-(3-methoxybenzyl)-9H-carbazol4-ylJoxy}ethylamme, maleic acid salt,
geg) 2-([9-(3,5-dimethoxybenzyl)-9H-carbazol-4-yljoxy}ethylamme, maleic acid salt,
hhh)  2-({9-(4-bromobenzyl)-9H-carbazol-4-ylJoxy}ethylamme maleic acid salt

m)  2-([9-(3-methylbensyl)-9H-carbazol-4-ylJoxy}ethylamne, maleic acid salt,

m  2-{[9-(2-methylbenzyl)-9H-carbazol-4-yljoxy}ethylamne maleic acid sall,
kkk)  2-[(9-benzyl-6-methoxy-9H-carbazol-4-yDoxylethylammne, or - -
) 2-[(9-benzyl-7-methoxy-9H-carbazol-4-yl)oxy]ethylamne

14
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It will be appreciated by those skilled in the arl that compounds of the nveniion miay
contamn a chural center therefore they may be 1solated in opucally active or racemic forms.
Some compounds may extibst polymorphism. It 15 to be understood that the present
mvenhion encompasses any racemic, optically active, polymorphic, tautomenc, or
stereoisomenic form, or muxture thereof of a compound of the mvention which possesses
the useful properties described heremn. It 18 well known m the art to prepare optically active
forms (for example, by resolution of the racem:c form by recrystallization techniques, by
synthesis from optically-actuive starting matenals, by chiral synthesis, or by chromatographic
separation (using a chiral stationary phase, for example) and to determme 5-HT, activity
using the standard tests described herem, or usmg other ssmilar tests which are well known
m the art.

The following Schemes describe the preparation of compounds of the present
mvention All of the starting matenals are commercially available or prepared by procedures
described 1n these schemes or by procedures that would be well known to one of ordmary
skill 1n orgamc chemstry The vanables used m the Schemes are as defined above or as m
the claims

As shown mn Chart A, hydrazines 3 can be prepared from commercially available
amhnes 1 Anthne 1 15 stirred n an acidic medmm such as TFA, acetic acid or aq sulfunc
acid A mitnte such as sodum mtnte 1soamylmtrite, or n-butylntrite 1s added to give
nitroso anilme 2 Nitroso amline 2 1s reduced with hithrum alumnum hydnde m ether or
THF to grve hydrazine 3 For a discussion of addrtonal methods of prepanng 3 see Sandler
SR.,Karo, W Organic Functwonal Group Preparations, Academuc Press New York,
1983, Vol I, 2nd Ed., pp 434-465 Hydrazone 4 1$ prepared from hydrazme 3 ang
cyclobexane-,3-dione 1n solvents such as water, alcohols, or dichloromethane. Hydrazone
4 15 then treated under the condstions of the Fischer indole synthesis using an acid and a
solvent such as acetic acid, toluene, ethanol, or others, to give tetrahydrocarbazole §
Altematively hydrazine 3 and cyclohexane-1,3-dione may be reacted under Fischer mdole
conditions to dwectly give tetrahydrocarbazole § Many addmional methods for the Fischer
indole synthesis are given i Sundberg R.J, Indoles Academsc Press London, 1996, and m
Hughes D L. Progress in the Fischer Indole Reactton. AReview Org Prep Proceed. Int
1993 25 609-632 The nttrogen of tetrahydrocarbazole 5 1s alkylated by methods well
known to those versed m the art For example treatment of tetrahydrocarbazole 5 with a
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base such as sodium hydride followed by an alkyl halide such as benzyl chlonde or benzyl
bromde, grves benzyl tetrahydrocarbazole 6

Treatment of compound 6 m a single step using Raney mckel on Pd/carbon o
solvents such as cumene mesitylene, 1 2,3-inmethyibenzene, 1,2,4-trimethylbenzene,
decahn, carbitol, or diphenyl ether at tcmperatures between 130-270 °C provides phenol 9
directly Alternatively, benzyl tetrahydrocarbazole 6 1s first treatcd with a copper (1I) halide,
preferably CuCl, or CuBry, in solvents such as DMF, acetonrtrile, EtOAc, chloroform, acetic
acid, or acetic acid/water al temperatures between 50 and 120 °C to give halo
tetrahydrocarbazoles 7 and 8 For a reference to this reaction, see Matsumoto M., Ishida,
Y Watanabe N Heterocycles 1985, 23, 165-170 A third useful method 18 treatment of
benzyl tetrahydrocarbazole 6 with pyndinom bromide perbromude or
phenylitrimethylammonmum tribromide m solvents such as DMF, acetonitnile, or THF to give
halo tetrahydrocarbazoles 7 and 8 Halo tetrahydrocarbazoles 7 and 8 may be separated and
carrnied on mdvidually in the next steps or they may be camed forward as a mixture to
phenols 9 and 10 and separated at that ume. Halo tetrahydrocarbazoles 7 and 8 (separately
or together) are then treated with Iithum chlonide or ithram bromide (anhydrous LaCl or
LiBr 1s preferred, but hydrated forms also may be used) i the presence of ithum carbonate
m a solvent such as DMF at 110-130 °C to give phenols 9 and 10

Charts B and D dusclose some of the ways phenols 9 and 10 may be alkylated with
varnious alkylaung agents and Chart C discloses further transformations of carbazole amine
13 to give alkyl ammes 15 16, and 17 dircctly or after several steps. Which method 15 used
will depend on the type of ammne that 15 desired and on the avalabiltty of alkylating agents
For clarity, only 13 1s depicted m Chart C, but the reaction scheme apphes equally well to
14 In chart D, only phencl 9 1s depicted, but the reaction scheme apphes equally well to
phenol 10

In Chart B X rcfers to a halogen atom. Phenols 9 and 10 are alkylated with chloro
or bromoethyl amine mn the presence of bases such as sodmm hydnde, potassaom carbonate,
cesrum carbonate, or sodmum carbonate m solvents such as DMF acetonitrile, or acetone at
room temperature to 120 °C to give carbazole anunes 13 and 14 dwectly Alternatively,
phenols 9 and 10 are alkylated with chloro or bromoacetomtrile mn the presence of bases
such as sodum hydnde potassum carbonate, cesium carbonate or sodmum carbonate 1
solvents such as DMF acetonstrile or acetone at room temperature to 120 °C to give

nitriles 11 and 12 Reducton of nitriles 11 and 12 with borane 1n THF or borane-methyl
16 -
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sulfide complex 1n THF at room temperature to 80 °C grves carbazole amnes 13 and 14 (RS
and R are hydrogen atoms) Other methods for the reducton of the mtnle group to an
amine may be found m March J Advanced Organic Chemustry 3rd ed , John Wiley and
Sons New York 1985

Chart C discloses further functiopalization of carbazole amine 14 by several methods
In Chart C, Q refers to hydrogen, alkyl, or aryl. Z refers to hydrogen or alkyl. One method
18 acylation with acylating agents such as ethyl formate acetic anhydnde, and the like to give
acyl carbazole 15 The carbonyl function of acyl carbazole 15 15 reduced to an alkyl group
using reagents such as borane m THF or borane-methyl snlfide complex m THF at room
temperature to 80 °C to grve monoalkylamino carbazole 16 or using hthmm alnmmum
hydnde 1n ethereal solvents to effect the reduction to monoalkylammo carbazole 16 A
second method 18 reductive amination of 14 with an equivalent amount of an aldehyde or
ketone m the presence of reducing agents such as sodrum cyanoborohydnde or sodmm
tnacetoxyborohydnde m solvents such as dichlorometbhane, dichloroethane, and THF at 0 to
80 °C, or Pd/C under a hydrogen atraosphere in solvents such as methanol, ethano), or ethyl
acetate to grve monoalkylamino carbazole 16 A third method s alkylation of carbazole
amme 14 with alkyl hahdes or mesylates or tosylates n the presence of base i solvents such
as THF acetomtrile dichloromethane DMF and the like using methods well known to those
versed 1n the art to give monoalkylamino carbazole 16

When dialkylamino carbazole 17 1s desired a second equivalent of the same or a
different aldchyde ketone or alkylating agent depending on the method used, 15 added to
monoalkylamino carbazole 16 using the conditons described above Altemnatively
dialkylaminocarbazole 17 may be prepared directly from 14 using two equivalents of the
aldehyde, ketone, or alkylatng agent

Chart D describes another method of prepanng mono or dialkylamino carbazole 21,
wherein phenol 9 15 alkylated by methods well-known to those versed in the art to grve
carbazole halide 18 or carbazole alcohol 19 In Chart D, L refers to a leaving group such as
halo atom or a sulfonate group The akcohol group of carbhazole alcohol 19 1s converted to a
leaving group with methane sulfonyl hahide or toluene sulfonyl hahde to give carbazole
sulfonate 20 The mesyl or tosyl group of carbazole sulfonate 20 or carbazole hahde 18 1s
then displaced by amines to give ammo carbazole 21

17
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Pharmaceutically acceptable salts may be obtamed using standard procedures well
known m the art for example by mmxing a compound of the present wnvention with a suitable
acid

Compounds of the present mvention can converuently be admusstered 1n a pharma
ceutical compostion contammng the compound 1 combination with a suitable excipient.
Such phanmaceutical compositions can be prepared by methods and conlan excipients which
are well known wn the art A generally recogmzed compendmm of such methods and
mgredients 1s Remmgton’s Pharmaceutical Sciences by E'W Martin (Mark Publ Co, 15th
Ed 1975) The compounds and compositions of the present mvention can be admmstered
parenierally (for example, by miravenous, mtrapertoneal or mtramnuscular imection),
topically, orally, or rectally

For oral therapeutic admmistration, the active compound may be combined with one
or more excrpents and used i the form of mgestble tablets, buccal tablets, troches,
capsules, eloars, suspensions syrups, wafers, and the like. Such compositions and
preparations should contain at least 0 1% of active compound The percentage of the
compositions and preparations may of course, be vaned and may convemently be between
about 2 to about 60% of the weight of a given unit dosage form. The amount of active
compound 1n such therapeutically useful composstions 1s such that an effective dosage level
will be obtamned

The tablets, troches pills, capsules and the like may also contamn the following
binders such as gum tragacanth, acacia, corn starch or gelaun, excipicnts such as dicalcnin
phosphate, a disintegrating agent such as com starch, potato starch, algmic acid and the like
a lubnicant such as magnesium stearate, and a sweetenmg agent such as sucrose fructose,
lactose or aspartame or a flavormg agent such as peppermmnt, o1l of wintergreen, or cherry
flavoning may be added When the unit dosage form 1s a capsule, 1t may contam, in addition
to matenals of the above type, a hquod carner, such as a vegetable oil or a polyethylene
glycol Vanious other matenals may be present as coatings or to otherwise modify the
physical form of the sohd nmt dosage form. For mstance, tablets, pills or capsules may be
coated with gelatm, wax, shellac or sugar and the lke. A syrup or elxir may contam the
active compound sucrose or fructose as a sweetcning agent, methyl and propylparabens as
preservatives a dye and flavormg such as cherry or orange flavor Of course any matenal
used m preparing any umt dosage form should be pharmaceutcally acceptable and - -
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substantially non-toxic m the amounts employed In addttion, the active compound may be
mcorporated mto sustamed-release preparations and devices

The compounds or composiions can also be admimstered mntravenously or
mntrapertoneally by infusion or imecton. Sojutuons of the acuve compound or its salts can
be prepared n water, optionally mixed with a nontoxsc surfactant. Dispersions can also be
prepared n glycerol hquid polyethylene glycols, tnacetm, and muxtures thereof and i oils.
Under ordinary conditions of storage and use, these preparations contamn a preservative to
prevent the growth of microorgamsms.

Pharmaceutical dosage forms surtable for mpection or mfusion can mclude stenle
aqueous solutions or dispersions or stenle powders comprising the actrve ingredient which
are adapted for the extemporaneous preparation of sterile mpectable or mfusible solutons or
dispersions, optionally encapsulated in iposomes In all cases, the ultumate dosage form
should be sterile, fluzd and stable under the conditions of manufacture and storage. The
liquid carmer or vehicle can be a solvent or hquid dispersion medmm comprnising, for
example water ethanol, a polyol (for example, glycerol, propylene glycol, hqwd
polyethylene glycols, and the like) vegetable oils, nontoxic glyceryl esters, and suitable
muxtures thereof The proper fhuidity can be mamntained, for example by the formation ot
liposomes, by the mamntenance of the required particle s1ze i the case of dispersions or by
the use of surfactants. The prevention of the action of microorgamsms can be brought about
by vanous anuibactenal and ant:ifungal agents, for example parabens, chlorobutanol, phenol,
sorbic acud thumerosal, and the ke, In many cases, 1t will be preferable to include sotonic
agents, for example, sugars, buffers or sodum chloride. Prolonged absorption of the
mjectable compositions can be brought about by the use in the compositions of agents
delaymg absorption, for example, alummum monostearate and gelatn.

Stenile myectable solutions can be prepared by mcorporatmg the active compound in
the required amount m the appropniate solvent with vanous of the other mgredients
emumerated above, as requured, followed by filter sterihzation In the case of stenle powders
for the preparation of sterile mmectable soluttons the preferred methods of preparation are
vacuum drymg and the freeze drymg techniques, which yield a powder of the active
ingredient plus any additional desued mgredient present 1n the previously stenle-filtered
solutions

For topical admmmstration, the present compounds may be apphed i pure form, 1e
when they are lquids However 1t will generally be desirable to admumster them to the skin

19
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as composiions or formulations, in combmation with a dermatplogicaily acceptable camer
which may bc a solid or a hquid

Useful sohd camers include finely divided sohds such as talc, clay, microcrystalhne
cellulose, silica, alumna and the like Useful hqud camers include water, alcohols or
glycols or water-alcohol/glycol blends, in which the present compounds can be dissolved or
dispersed at effectrve levels, optionally with the add of non-toxic surfactants Adjuvants such
as fragrances and additional antmucrobial agents can be added to optumze the properties for
a grven use. The resultant iquid compositions can be apphed from absorbent pads used to
impregnate bandages and other dressings, or sprayed onto the affected area using pump-type
or aerosol sprayers. Thickeners such as synthetic polymers, fatty acids, fatty acid salts and
esters, fatty alcohols, modified cellnloges or modified mineral materals can also be employed
with hguid carners to form spreadable pastes gels omtments, soaps and the like for
apphcation dmrectly to the skm of the uscr

Useful dosages of the compounds of formula I can be determmed by companng ther
in vitre activity, and i vive activity in ammal models. Methods for the extrapolation of
effective dosages in mice and other anmals to humans are known to the art, for example
see US Pat. No 4 938,949

The compound 15 conveniently admmistered m unit dosage form, for cxample,
contaimng about 0 05 mg to about 500 mg, conventently about 0 1 mg to about 250 mg,
most convenently, about 1 mg to about 150 mg of active mgredient per umit dosage form.
The desired dose may conventently be presented 1n a smgle dose or as divided doses
admmisiered at appropnate intervals, for example, as two, three, four or more sub-doscs per
day The sub-dose itself may be further divided e.g mto a pumber of discrete loosely
spaced admmustrations.

The compositions can conveniently be admumstered orally subimgually,
transdermally, or parenterally at dose levels of about 0 01 to about 150 mg/kg, preferably
about 0 1 to about 50 mg/kg and more preferably about O 1 to about 30 mg/kg of mammat
body weight.

For parenteral adnumstration the compounds are presented i aqueous solution m a
concentration of from about 0 1 to about 10% more preferably about O 1 to about 7% The
solution may contam other mgredients, such as emulsifiers, antioxidants or bullers

ﬁZ‘Z
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The cxact regimen for admumstration of the compounds and compositions disclosed
heremn will necessanly be dependent upon the needs of the mdividual subject being treated
the type of reatment and, of course, the judgment of the atterxhing practsioner

Generally compounds of the mvention are 5-HT higands The ability of a compound
of the invention to bind or act at a S-HT receptor or to bind or act selectively at a spectfic
5-HT receptor subtype can be determmed using wn vitro and in vivo assays that are known in
the art As used herein, the term “bmd selectively” means a compound bmds at least 2 tmes,
preferably at least 10 tones, and more preferably at least 50 imes more readily to a given 5-
HT subtype than to one or more other subtypes Preferred compounds of the invention bind
selectively to one or more 5-HT receptor subtypes.

The ability of a compound of the mvention to act as a 5S-HT receptor agonast or
antagomst can also be determmed using in vitro and i vivo assays that are known in the art.
The mvention provides compounds of formula I that act as erther agonsts or as anlagonists
of one or more 5-HT receptor subtypes.

5-HTs RECEPORT BINDING ASSAY

Growth of Cells and Membrang Preparation

Hela cells contaming the cloned human 5-HTg receptor were acqumred from Dr
Dawvid R. Sibley s laboratory in National Institute of Health (see Sibley D.R. 1,
Neurochemustry, 66, 47-56, 1996) Cells were grown 1n high glucose Dulbecco s modified
Eagle s medmm, supplemented with L-ghutamine, 0 5% sodium pyruvate, 0 3% penscilhn-
streptomycin, 0 025% G-418 and 5% Gibco fetal bovine serum and then were harvested
when confluent, 1n cold phosphate buffered sahne.

Harvested mtact ceils were washed once m cold phosphate-buffered saline. The cells
were pelleted and resuspended m 100 ml of cold 50 mM Tns, 5 mM EDTA and 5 mM
EGTA. pH 74 Homogenmzanon was with a Vir Tishear generator, 4 cycles for 30 seconds
each at settmg S0 The homogemzed cells were centrsfuged at 700 RPM (1000 X g) for 10
minutes and the supemnatant was removed The pellet was resuspended i 100 ml of the
above buffer and rehomogemzed for 2 cycles The rehomogenszed cells were then
centnfuged at 700 RPM (1000 X g) for 10 mmutes and the supernatant was removed The
combined supernatant (200ml) was cenmifuged at 23 000 RPM (80 000 X g) for 1 howrma
Beckman Rotor (42 1 Ti) The membrane pellet was resupended m 50-8- ml of assay buffer - —
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contamning HEPES 20 mM MgCI2 10 mM NaCl 150 mM EDTA ImM, pH 7 4 and stored
frozen m aligouts at -70°C
3-HTq Receptor Binding Assay

The radioligand bmding assay used [*H]-lysergic acid diethylamude (LSD) The
assay was carned out in Wallac 96-well sample plates by the addrtion of 11 j of the test
sample at the appropnate dilution (the assay employed 11 serial concentrations of samples
run i duplicate), 11 pl of radiohgand, and 178 pl of a washed mocure of WGA-coated SPA
beads and membranes m bmdmg buffer The plates were shaken for about 5 mmnutes and
then incubated at room temperature for 1 hour The plates were then loaded mto countmg
cassettes and counted m a Wallac McroBeta Trlux scintillatton counter
Bmding Copstant (K1) Determmation

Eleven serial dilutions of test compounds werc distnbuted to assay plates using the
PE/Cetus Pro/Pette pipetter  These dilutions were, followed by radiohgand and the bead-
membrane mixture prepared as described above The specifically bound cpm obtamed were
fit to a one-site binding model using GraphPad Prism ver 2.0 Estunated ICso values were
converted to Ki values using the Cheng-Prusoff equation (Cheng. Y C etal Biochem
Phammacol, 22, 3099-108 1973) The Ki values obtamned from the assay are shown m
Table 1
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TABLE 1

5-HT; reccptor Binding Assay Data

EXAMPLE NO Ki (nM)
1 24
2 6
3 22
4 18
3 38
6 69
7 26
8 398
9 62
10 20
11 23
12 134
13 43
14 40
15 394
16 148
17 164
18 356
19 311
20 37
21 72
22 81
23 32
24 85
25 40
26 47
27 138
28 72

23
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29 11
30 12
31 21
32 -
33 211
34 57
35 23
36 16
37 11
38 69
39 12
40 88
4 24
42 20
43 182
4 180
45 66
46 61
47 22
48 123
49 45
50 138
51 113

The compounds and therr preparations of the present mveation will be better
understood in connection with the followmg examples, which are mtended as an illustration
5 of and not a hmrtation upon the scope of the mvention.
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EXAMPLES OF PREFERRED EMBODIMENTS

Preparation 1 1,2,3,9-Tetrahydro-4H-carbazol-4-one

To a solution of 1 3-cyclohexane dione (1 99 g, 17 7 mmol) in water (55 mL) 18
added phenylhydrazine (1 92 g, 17 7 mmol) m 10 mL of water A gummy solid quickly
formed, which after completion of the addition 1s scrapped with a spatula to give a sohd
The solud 1s collected, washed with water and dned m a vacuum oven to give 3 0 g of a tan
sohd After drying, the tan sohd 1s stured at reflux in TFA (25 mL) overmight. Upon
coohng, TFA 1s removed in vacuo and water 1s added to the residue The resuling sohd s
collected, washed with water, and dned to give 1 82 g (55%) of the utle compound, mp
218-220 °C, IR (dnft) 3150, 3130, 3104, 3093, 3056, 2976 2954, 2944, 1607, 1577, 1466,
1413, 1251, 1178, 755 cm' '"HNMR (CDCL) 5226 264, 300 726 735 821 874
Anal Calcd for C;HyNO C,7781 H,599,N,756 Foond C,7782,H,615,N,754

Preparation 2 9-Benzyl-1,2 3 9-tetrahydro-4H-carbazol-4-one

Sodmm hydnde (60% m o1, 0 207 g, 5 18 mmol) 15 washed three times with hexane
DMF (3 mL) 15 added, followed by 36B added 1n portions. A modcrate exotherm ensued,
THF (3 mL) 15 added After ten mnutes benzyl bromde (1 047 g, 6 12 mmol) 15 added
After surrmg for 4 h, an additional 0 1 g of benzyl brommde 1s added The mixture 1s stured
overmight and then the solvents are removed, the residue 1s partitioned between CH;Cl, and
aq sodmm biwcarbonate The organic layers are dried over sodwm sulfate  Chromatography
on sihica gel (150 mL) using CH,OH CH;CL (1/99) as elucnt, followed by re-
chromatography of mixed fractions using EtOAc-hexane (30/70) gave 1 023 g (79%) of the
title compound, mp 157 0-157 5 °C, IR (dnft) 2940 1636, 1610, 1530, 1484 1464, 1445
1399 1357 1187, 1133, 749, 742,731, 698 cm' 'H NMR (CDCl,) § 2.23, 2 60, 2.88,
534 703 72-73,830 Anal Caicd for C;oH;zNO C, 8288 H,622,N,509 Found
C 8251,H,621,N 513

Preparation 3 9-Benzyl-9H-carbazol-4-0]
To a mixture of 9-Benzyl-1,2 3 9-tetrahydro-4H-carbazol-4-one (3 89 g, 14 13
mmol) THF (20 mL) n THF (20 mL) and DMF (15 mL) is added pyndmum hydrobromude
perbromude (542 g 16 96 mmol) as a sohation m DMF (5 mL) After strring for Shat N
room temperature TLC (EtOAc-hexanc, 20/80) showed httle or no reaction had occurred,
so0 the mixture 15 stured at 70 °C for 4 h and then allowed to cool (and stir the remamder of
25
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the mght) The solvents then are removed and the residue 1s partitioned between Et,O and
brine, dil Na;S;0; and brme  The aqueous layer 1s removed and CH;Ch: 1s added to the
orgamc layer (from which sohds had begun to precipitate) The orgamc layers are dned
over MgSO, and taken to dryness  Without further punfication the crude product s stured
with LiBr (2 67 g, 31 mmo!) and 1;CO; (2 07 g, 28 mmol) m DMF (50 mL.) at 100 °C for
45 mun, and then at reflux for 3 h. After coolng the solvent 1s removed and the residue 15
partitioned between CH,Clk and water The orgamc layers are dned over sodrum sulfate and
concentrated to dryness  The residue 1s chromatographed on sihca gel (250 mL) using
EtOAc-heptane (15/85)/CH2CL (6 1) as eluent to give 2 78 g of solud, mp 119-121 5 °C, IR
(dnft) 3353, 1602 1485, 1458 1337 1328 1279 1230 1138 1104, 780 748, 733, 714,
700cm’, '"H NMR (CDCk) 8 5 32, 5 50,6 60, 697, 7 14,726 73-74,833 Anal. Caled
for C,sHisNO C,8349,H,553,N,512 Found C,8235,H 551,N 506

Example 1  N-{2-[(9-Benzyl-9H-carbazol-4-y)oxylethyl}-N N-diethylamme

o5
oy

A muxture of 9-benzyl-9H-Carbazol-4-0l (00305 g, 0 1116 mmol) potassium
carbonate (0 0308 g, 0 2232 mmol) and DMF (1 0 mL) 1s sturred at 100 °C.
Diethylaminoethyl chlonde hydrochlonde (0 0230 g, 0 1339 mmol) 1s added mn ahquots over
40 min. After 2.3 h, an addrtsonal 0 032 g of potassrum carbonate and 0 023 g of
diethylaminoethyl chloride hydrochloride are added The muxture 1s stured overnight and
then the solvent 1s removed and the residue partitioned between CH,Cl, and aq sodmm
bicarbonate. The orgamc layers are dned over sodmm sulfate Chromatography on sihca
gel (15 mL) using acetone-hexane (20/80) gave 0 0382 g of the utle compound as a sohd
mp 79-80 5 °C IR (drift) 2965, 1581 1457, 1439, 1356, 1342 1333, 1268, 1147 1112
1053, 782, 750, 729, 713 cm*, "H NMR (CDCL) 51 14 275 3 13,4 36,5 50, 6 71, 6 98,
712,72-74 838 Anal Calcd for C3sHpN:0 C,8061 H 758 N, 752. Found C,
799 H 752 N 743

7
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Preparation 4 8-Chloro-1 2 3 9 tetrahydro-4H-carbazol-4-one
2-Chlorophenylhydrazne hydrochlonde (1 6885 g 0 0094 mol) 1s added poruon-
wise 10 a solution of 1 3-cyclohexanedione (1 0316 g, 0 0092 mol) n water (174 mL) The
muxture 1s allowed to stir for three days at room temperature The sohds are collected by
filtrahon washed with water and vacuum dned at 50 °C for 30 mun and then overmight at
room temperature to give the hydrazone. The hydrazone 1s then heated at reflux m
trfluoroacetic acid (9 mL) After strnng overnught, the maxture 15 cooled and then
partitioned between ice water and dichloromethane The orgamc layer 1s washed with ag
sodmm bicarbonate and the aqueous layer 15 backwashed with dichloromethane. The
combmed organk Iayers are then dned over sodmm sulfate and concentrated to a foam
Product 1s precipitated from the foam by adding dichloromethane, methanol and acetone.
After filtermg the sohds, the filtrate 1s concentrated to a foam and again more product 1s
preciptated using acetone/dichloromethane (2/98) The solids are collected by filtration and
the filtrate 15 chromatographed on silica gel (150 mL) using acetone/dichloromethane (2/98
and 4/96) to give product. All of the sohds arc combined and recrystallized from
dichloromethane/methanol/hexane to give 0 3724 g (18%) of a first crop and 0 1092 g (5%)
of a second crop of the title compound, mp > 247 °C, MS (ESI ) for Ci;H,oCINO m/z 217 9
(M-H) IR (dnft) 3155, 3142 3105 3080, 2943, 1633, 1613 1473 1174, 1139, 1071
1015, 858, 791, 744 cm*, '"H NMR (CDCh) §2.28 2.61,303,722,811,860 Anal
Calcd for CioH,CINO C 6561, H 459, N, 638 Found C,6548,H,462,N 638

Preparation § 9-Benzyl-8-chloro-1,2,3,9-tetrahydro-4H-carbazol-4-one
8-Chloro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 2019 g, 0 92 mmol) 1s added to a
slurry of pentane-washed NaH (0 0275 g, 0 68 mmol) m DMF (1 mL) and after stimng 22
mn benzyl bromude (0 13 mL, 0 0011 mol) 1s added Starting matenal remamed afier 30
mm, so additonal NaH (0 0140 g, 0 35 mmol) and DMF (1 mL} are added and the mixture
15 allowed to str overmght The muxture 1s then parttioned between aq sodmm bicarbonate
and ethyl acetate and the organic layer 1s dned over sodmum sulfate and concentrated to
dryness The resulting sohds are recrystallized from 30% ethyl acetate/bexane and
dichloromethane to give 0 1942 g (68%) of the title compound mp 161-162 °C, MS (ESI+)
for C)oH)c<CINO m/z 310 1 (M+H)', IR (drift) 1644, 1605, 1538, 1484 1462 1447 1425
1357 1188 1106, 793 784 737 725 699 cm' "H NMR (CDCl;) 5222 259,285, 5 82

ry)
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695,718 728 828 Anal Calcd for C)pHisCINO C 7366 H 520 N 452 Found
C 7341 H517 N 457

Preparation 6 9-Benzyl-8-chloro-9H-carbazol4-ol

Pyndmwum bromude perbronude (0 1856 g, 0 58 mmol) 1s added to a solution of 9-
benzyl-8-chloro-1 2,3 9-tetrahydro-4H-carbazol-4-one in THF (0 7 mL) and DMF (0 S mL)
and the mixture 1s heated to 75 °C  After strrmg for 5 5 h, THF 1s removed under reduced
pressure and the residue 1s partihoned between dichloromethane and bnne. The combmed
orgamc layers are washed with dilute sodmm sulfate/brme and the aqueous layer 1s
backwashed with dichloromethane The combmned organic Iayers are dned over magnesm
sulfatc and concentrated under reduced pressure to give a resudue. A muxture of the
resulting residue, hthmm bromude (0 0940 g, 0 0011 mol), lithmm carbonate (0 0772 g,
0 0010 mo}) and DMF (2 mL) ss heated at 120 °C for two hours. The DMF 15 then removed
under high vacuum and the residue 13 partstioned between dichloromethane and water The
combined organic layers are dned over sodmm sulfate and concentrated to an oil. The ol 1s
chromatographed on silica gel (80 mL) using 15% cthyl acctate m heptane/dichloromethane
(6 1) to give 0 1060 g (72%) of the utle compound mp 163-165 5 °C, MS (ESI-) for
CysH1CINO m/z 306 1 (M-H) , IR (dnft) 3537, 1632, 1587 1452, 1417, 1351 1339 1311
1268, 1208, 1112, 1073 789, 734 729 cm’, '"HNMR (CDCl,) 6 5 42, 598 659, 6 93
709 715-728,7 36,829 Anal Calkd for CisH;,CINO C 74 15,H,4 59, N, 4 55
Found C 7322 H 453,N,462

Example2  N-{2-[(9-Benzyl-8-chloro-9H-carbazol-4-yl)oxy]ethyl) -N,N-dethylamme

o/\r"ﬁ\
4dwd
C|'\©

9-Benzyl-8-chloro-9H-carbazol-4-ol (0 0826 g 0 27mmol), 2-
diethylammoethylchlonde hydrochlonde (0 0719 g 0 42 mmol), potasssum carbonate "
(0 1157 g 0 84 mmol), sodium odide (0 0031 g 0021 mmol) and DMF (1 mL) are heated -
at 85 °C for4 h After the mixture had cocled 1t 5s partiioned between water and ether

28
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The combined organc layers are dnied over magnesium sulfate and concentrated to an ol
The oil 15 chromatographed on siica gel (30 mL) using methanol/dichloromethane (1/99 to
2/98 to 4/96) to give 0 0675 g (62%) of the utle compound mp 73 5-75 °C, MS (ESI+) for
C,sHzCIN,O m/z 407 3 (M+H)", IR (dnift) 2966 1588 1499 1454, 1413, 1355, 1337
1266, 1124, 1027 789 732 727,717 697cm', '"H NMR (CDCl) 61 13,2 72,3 10, 4 33,
599,671 696,710,715-726,733 833 Anal Caled for CisHxCIN;O C 7379, H
669, N 688 Found C,7347,H 681,N 676

Preparation 7 8-Chloro-9-(4-fluorobenzyl)-1,2,3,9-tetrahydro-4H-carbazol-4-one

8-Chloro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 1973 g, 0 90 mmol) 1s added to a
slurry of pentane-washed NaH (0 0286 g, 0 72 mmol) in DMF (1 mL) and, after sterrmng for
22 mm, p-fluorobenzyl bromude (0 14 mL, 0 0011 mol) 15 added Starting material remamned
after 30 mm, so addszonal NaH (0 0166 g, 0 42 mmol) and DMF (1 8 mL) are added The
mixture 1s stirred for 1 h, at which tme the mixture 15 partiioned between ag sodmm
bicarbonate and ethyl acetate The organic layer 1s dned over sodmm sulfate and
concentrated to dryness The resulung sohds are recrystaliized from 30% ethyl
acetate/hexane and dichloromethane to give 0 2088 g (71%) of the utle compound, mp 166-
166 5 °C, MS (ESI+) for CioH;sCIFNO m/z 328 1 (M+H)", IR {dnft) 1639, 1607, 1510,
1485, 1449 1426, 1413, 1226 1189, 1157, 1108 1095 830,790 734cm’, 'H NMR
(CDCL)8222,259,284 578,697,7 19,827 Anal Caled for CysHsCIFNO C
6962,H,461,N,427 Found C,6944,H 455N, 434

Preparation 8 8-Chloro-9-(4-fluorobenzyl) 9H-carbazol-4-o0l

Pyndinmm bronude perbromde (0 1988 g, 0 62 mmol) 15 added to a solution of 8-
chloro-9-(4-fluorobenzyl)-1,2,3 9-tetrahydro-4H-carbazol-4-one 1n THF (0 7 mL) and DMF
(0 5 mL) and the mixture 1s heated to 75 °C. After surmng for 5 5 h, THF 1s removed under
reduced pressure and the resxd’::e 18 partitoned between dichloromethane and brine. The
combined organic layers are washed with ditute sodrum sulfate/brine and the aqueous layer 1s
backwashed with dichloromethane The combimned orgamc layers are dned over magnesium
sulfate and concentrated under reduced pressure to give a residue A muxture of the
resulting residue hthmm bromde (0 0976 g, 0 0011 mol) lthmm carbonate (0 0762 g
0 0010 mo}) and DMF (2 mL) 1s heated at 120 °C for two hours The DMF 1s then removed
under high vacuum and the restdue s partitioned between dichloromethane and water The
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combined organic layers are dried over sodium sulfate and concentrated to an o1l. The o1l 1s
chromatographed on sihca gel (80 mL) using 15% ethyl acetate i heptane/dichloromethane
(6 1) to grve 0 1199 g (72%) of the utle compound, mp 142 145 °C MS (ESI ) for
CisHisCIFNO m/z 324 1 (M-H), IR (dnft) 3521 1591 1508 1457 1416 1351 1337
1311 1269 1226 1218, 1110 852,791 736 cm’, "H NMR (CDCl) 5 5 38, 594 6 60,
693 706,718 726 736 829 Anal. Calcd for CoH,sCIFNO C,7005 H 402 N
430 Found C,6926,H,405,N,420

Example3  N-(2-{[8-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-ylJoxy}ethyl)-N N-
diethylamune

8-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-0l (0 1038 g ) 32mmol} 2-
diethylamunoethylchlonnde hydrochlonde (0 0831 g, 0 48 mmol) potassmum carbonate
(0 1248 g, 0 90 mmol), sodium wdide (0 0037 g 0 025 mmol) and DMF (1 mlL) are heated
at85°Cfor55h After the mxture had cooled, 1t 1s partiioned between water and ether
The combined organic layers are dned over magnesmum sulfate and concentrated to an oil
The oil 18 chromatographed on sihca gel (50 mL) using methanol/dichloromethane (1/99
2/98 and 4/96) to give 0 0741 g (55%) of the title compound, mp 104 5-105 5 °C, MS
(ESI+) for C2sHasCIFN.O m/z 425 1 (M+H)*, IR (dnft) 2966 2932, 1590, 1506, 1455
1414 1354 1334, 1270, 1221, 1157, 1124, 822,791, 734 cm ', 1H NMR (CDCl;) §1 19,
282,320 443,595 673 694 704,716,736,830 Anal Calcd for CasHaCIFN;O
C.7066,H,617,N,659 C1,834 Found C,7030;H 613,N, 654

Preparation 9 8-Methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one

O-Tolylhydrazmme hydrochloride (1 3957 g 0 0091 mol) 15 added in portions to a
soluton of 1,3-cyclohexanedione (1 0113 g, 0 0090 mol) 1n water (17 5 mL) The mxture
18 allowed to st overmight at room temperature The resulting slurry is filtered washed
with water and vacuum dned at 50 °C for 30 mn and then overmght at room temperature to

give the hydrazone. The hydrazone 1s then heated at reflux i trifluoroacetic acid (9 mL)
30
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After strming for 3 h, the muxture s cooled and then partitioned between 1ce water and
dichloromethane The orgamic layer 1s washed with aq sodmum bicarbonate and the agueous
layer 1s backwashed with dichloromethane The combined orgame layers are then dned over
sodm sulfate and concentrated to a foam Product 18 precipitated from the foam by addmg
methanol/dichloromethane (2/98) After collecting the sohds by filtration, the filtrate 18
concentrated and agam more product 1s precipitated using methanol/dichloromethane (2/98)
These sohds are collected by filtration and the filtrate 1s chromatographed on silica gel (150
mL) using acetone/dichloromethane (2/98, 4/96 and 8/92) to give product. All of the sohds
are combined and recrystalhzed from dichloromethane, methanol and hexane to give 0 3550
g (20%) for a first crop and 0 1261 g (7%) for a second crop of the ttle compound, mp
>247 °C, MS (ESI-) for Cy3H,3]NO m/z 198 0 (M-H) , IR (drft) 3187, 3159, 3088 2940,
1612 1475, 1454, 1410, 1216 1183 1140 1068, 1013, 791, 756 cm*, 'H NMR (CDCL) &
226,250 260,300 704,717,806 839 Anal Calcd for CiyH;sNO C, 78 36, H,
658,N 703 Found C 7805 H,661 N 705

Preparation 10 9-Benzyl-8-methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one

8-Methyl-1 2 3 9-tetrahydro 4H-carbazol-4-one (0 1967 g 099 mmol) 1s added to a
slurry of pentane-washed NaH (0 0485 g, 0 0012 mol) m DMF (2 mL) and after stirmg for
30 mm, benzyl bromide (0 14 mL, 0 0012 mol) 1s added. After 3 h starting matenal still
remaned, so addiuonal benzyl bromude (0 015 mL, 0 013 mmol) 15 added and the mixture 15
stured overmght at room temperature The muxture 18 then partitioned between 29 sodum
bicarbanate and ethyl acetate and the orgamgc layer 1s dried over sodum sulfate and
concentrated to dryness The resultmg solids are recrystallized from ethyl
acetate/hexane/dichloromethane to give 0 2076 g (73%) of the ttle compound, mp 165-166
°C MS (ESI+) for CooHsNO m/z 290.2 (M+H)', IR (dnft) 2940 1637, 1599, 1538 1494,
1462, 1447, 1416, 1357, 1322, 1121 787,752, 727, 697 cm’, 1H NMR (CDC%) § 2.2,
251,259 282 558,689 695 716,729,823 Anal Calcd for CpoHsNO C, 8301,
H 662,N 484 Found C 8253,H 662 N 486

Prcparation 11 9-Benzyl-8 methyl-9H-carbazol-4-ol
Pyndimum bromude perbrommude (0 2032 g, 0 64 mmol) 15 added to a muxture of 9-
benzyl-8 mcthyl-1 2 3 9-tetrahydro-4H-carbazol-4-one in THF (0 7 mL) and DMF (0 5 mL)
and the mixture 18 heated to 75 °C  After strrmg for 8 h THF 15 removed under reduced
31
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pressure and the residue 1s partitioned between dichloromethane and brine  The combimned
organic layers are washed with dilute sodum thiosulfate/brnine and the aqueous layer 1s
backwashed with dichloromethane The combined orgamc layers are dried over magnesium
sulfate and concentrated under reduced pressure to give a ressdve A mixture of the
resulting residue, hthium bromude (0 1005 g 00012 mol), hthrum carbonate (0 0768 g,

0 0010 mol) and DMF (2 mL) 1s heated at 120 °C for two hours. The DMF 15 removed
under hugh vacuum and the residue 1s partsioned between dichloromethane and water The
combmed organic layers are dned over sodnm sulfate and concentrated to an o1l The oil 18
chromatographed on silica gel (75 mL) usmg cthyl acetate/heptane (10/90) to give 0 0888 g
(59%) of the title compound. The product 15 then recrystathzed from ethyl acetate/hexane,
MS (ESI+) for CacH;7NO m/z 288 1 (M+H)", IR (drift) 3537, 1587, 1492, 1451, 1351,
1338, 1315 1271, 1236 1205 963 792, 745,729,720cm' "H NMR (CDCh) § 2 64
532,576,658,688,702,715-726 824 Anal Calcd for CpoH;NO C, 8359, H
596,N,437 Found C,38086,H,573,N,472.

Example4  N-{2-[(9-Benzyl-8-methyl-9H-carbazol-4-yloxy]ethyl}-N,N-chethylamme

4we

"0

9-Benzyl-8-methyl-9H-carbazol-4-ol (0 0566 g, 0 20 mmol) 2-diethylamnoethylchlonde
hydrochlonide (0 0505 g 029 mmol) potassum carbonate (0 0922 g, 0 67 mmol) sodmm
wdude (0 0029 g, 0 019 mmol) and DMF (1 mL) are heated at 85°C for4h  Afterthe
muxture had cooled, it 1s partitioned between water and ether The combmned organic layers
are dried over magnesum sulfate and concentrated to an o1l  The o1l 1s chromatographed on
silica gel (15 mL) usmg methanoVdichloromethane (1/99 to 2/98 to 4/96) o give 0 0248 g
(32%) of the title compound, MS (ESI+) for CygHsoN20 mz 387 2 (M+H)*, IR (dnft)
2966, 1585, 1497, 1449 1353 1336 1268 1251 1140 1106 1069, 791, 743 725 715
cm’' 'HNMR (CDCh) 5118 264 281 320,441 577 669,691 699, 713,722

733 828 Amal Caled for CosHioN2O- C,8079,H,782,N,725 Found C,7900 H
776,N, 710
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Preparation 12 9-{4-Fluorobenzyl)-8-methyl 123 9-tetrahydro-4ﬂ—carbazo}-4-one

8-Methyl-1 2 3,9-tetrahydro-4H-carbazol-4-one (0 1967 g 0 99 mmol) 1 added to a
shurry of pentane washed NaH (0 0449 g 0 0011 mol) n DMF (2 mL) After strring for
30 mun, p-flaorobenzyl bromude (0 15 mL, 0 0012 mol) 15 added Starting matenal 1s still
present after 3 h, so addiional p-fluorobenzyl bromude (0 015 mL, 0 12 mmol) 1s added and
the mixture 15 stured overmght. The muxture 15 then partitioned between aq sodium
bicarbonate and ethy] acetate and the orgamc layer 1s dried over sodum sulfate and
concentrated to dryness. The resultmg solds are chromatographed on silica gel (75 mL)
usmg methanol/dichloromethane (2/98) The mpure fractions are rechromatographed on
silica gel (60 mL) usmg methanol/dichloromethane (2/98) The pure fractions are combumed
and recrystallized from ethyl acetate/hexane/dichloromethane to gve 0 1021 g (34%) of the
title compound, mp 154-155 °C, MS (ESI+) for CapH;sFNO m/z 308 2 (M+H)*, IR (drift)
1635 1602, 1539, 1510, 1462 1449, 1414, 1226, 1159, 835, 826, 801, 786, 756, 747 cm*
'"HNMR (CDCl;) §221,2 51 259 281 555,687 698,717 823 Anal Caled for
CaoH)osFNO C,78 15,H,590,N, 456 Found C,7772,H,595,N,464

Preparation 13 9-(4-Fluorobenzyl)-8-methyl-9H-carbazol-4-ol

Pyndmum bromude perbromide (0 0800 g, 0 25 mmol) 15 added to a solution of 9-
(4-fluorobenzyl)-3-methyl-1 2,3,9-tetrahydro-4H-carbazol-4-one m THF (0 4 mL) and DMF
(0 3 mL) and the mixture 18 heated to 75 °C  After strmg for 8 h, THF 1s removed under
reduced pressure and the residue 1s partitoned between dichloromethane and brme. The
combmed orgamc layers are washed with dilute sodum sulfate/brine and the agueous layer 13
backwashed with dichloromethane The combined orgamc layers are dried over magnesum
sulfate and concentrated under reduced pressure to give a residue, A mixture of the
resulting residue, hthmm brommde (0 0391 g 0 45 mmol), hthium carbonate (0 0358 g, 0 48
mmol} and DMF (1 2 mL) 1s heated at 120 °C for two hours The DMF is then removed
under high vacuum and the resadue 5s partrtioned between dichloromethane and water The
combined organic Iayers are dned over sodium sulfate and concentrated to an oil The oil 15
chromatographed on sihca gel (30 mL) using ethyl acetate/heptanc (10/90) to give 00321 g
(52%) of he title compound, MS (ESI+) for CooH;sFNO mv/z 306 1 (M+H)" IR (dnift)
3545 1588 1508 1453 1408 1336 1316 1269 1234, 1227 1203 819 791 743,720

33
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cm', 1H NMR (CDCh) §2 63, 5 36,5 72, 6 58 6 85,6 96,7 15-7 22,825 Anal Calcd
for CoHisPNO C, 78 67,H, 528,N,459 Found C,7498 H,505,N 437

Example 5 N N-Dsethyl-N-(2-{[9-(4-fluorobenzyl)-8-methyl-9H-carbazol-4-ylJoxy})

ethyDamine

ON'S\
4ue
CHy H:]\F

9-(4-Fluorobenzyl)-8-methyl-9H-carbazol-4-01 (0 0176 g, 0 058mmol), 2-
diethylammoethylchlonde hydrochionde (0 0144 g, 0 084 mmol) potassmm carbonate
(00332 g 024 mmol) sodmm 10dide (0 0008 g, 0 0053 mmol) and DMF (1 mL) are heated
at 85 °C for 4 h. After the mxture bad cooled, 1t 1s partihoned between water and ethyl
acetate The aqueous layer 1s also washed with dichloromethane The combmed organic
layers are dnied over magnesmm sulfate and concentrated to an oil. The oil 15
chromatographed on silica gel (10 mL) usmg methanol/dichloromethanc (1/99 and 2/98) to
give 0 0148 g (55%) of the ttle compound MS (ESI+) for Cz26HasFN,O m/z 405 2 (M+H)*
'HNMR (CDCL) 81 23,265 288 326 447,575,673,695,715,733,829 Anal
Caled for CpgHsFN;O C,7720,H,722,N,693 Found C,7347,H,706,N, 653

Preparation 14 95-Benzyl-4-(2-bromoethoxy)-9H-carbazole
To a mixture of 9-benzyl-9H-Carbazol-4-ol (2 46 g, 9 00 mmol), potassium
carbonate (5 11 g, 27 0 mmol), and DMF (10 mL) 1s added dibromoethane (3 90 mL, 450
mmol) The mmxture 15 stured at 80 °C for 4 5 h and then allowed to cool and st the
remainder of the mght The mixture 13 then stured at 85 °C after about 2 h an addstyonal 1 0
mL of dibromoethane 1s added. After 5 5 h the yuxture 18 cooled and the solvent and excess
dibromocthane are removed m vacuo The residue 18 partitioned between EtzO water and
brine. The orgamc layers are dned over MgSO, and taken to dryness Chromatography on
silica gel (250 mL) using EtOAc heptane (10/90 to 20/80) to give 1 80 g (53%) after
crystalization from CHyCh-hexane, IR (dnft) 1583, 1458, 1446 1342, 1333, 1281, 1270, -
1245, 1154 1147, 1114 783,753 734 719 cm’, 'H NMR (CDCL) 53 87, 4 58, 5 51, T
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Example 6  N-{2-[(9-Benzyl-9H-carbazol-4-yl)oxy]ethyl)-N-(2-pyndinylmethyl)amine

Nﬂ\ﬁ
dud

©)

A muxture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 0622 g, 0 1635 mmol)
dusopropylethylamme (0 0211 g, 0 1635 mmol) 2-(2-ammomecthylpyndme (0 0531 g,
0 4907 mmol) and DMF (0 5 mL) 1s stared at 100 °C for 30 min. After coobng, the solvent
1s removed and the residue partitoned between CH;Cl; and aq sodmum bicarbonate. The
orgamc layers are dried over sodium sulfate, chromatography on silica gel (40 mL) usmg
CH:ORH-CH,Cl; (2/98) gave 0 0539 g (81%) of the title compound, IR (dnft) 1586, 1457
1342 1269, 1237, 1153, 1145, 1118 1047, 782, 776,753, 745 718,710cm’, 'H NMR
(CDClap) 83 32,413,444,551,670,699,712,72-74,766 839,860 Anal Caled
for Cz7HzsN3O C, 7958, H, 618, N 1031 Found C, 7966 H, 641, N, 1028

Preparation 15 8-Fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one
2-Fluorophenyibydrazine hydrochlonde (4 74 g 0 0291 mol) 1s added m portions to
a solution of 1 3cyclohexanedione (3 20 g, 0 0285 mol) 1n water (60 L) The muxture 13
allowed to str overmght at room temperature The resulting solhds are collected by
filration, washed with water followed by a small hexane wash and vacuum dned at 50 °C
for 40 mn and then overnight at room temperature to give the hydrazone. The hydrazone,
p-loluene sulforsc acid monohydrate (5 8557 g, 0,031 mol) and trmmethylbenzenc (43 mL)
are heated at 160 °C for 52 mn. After cooling, the mixture 15 partiioned between water and
dichloromethane. The aqueous layer 15 also washed once with chloroform The combned
organic layers are washed with aq sodwum bicarbonate, dried over sodmm sulfate and-
concentrated to a residue  The resultmg residue 1s chromatographed on silica gel (400 mL)
using ethyl acetate/hexane (20/80, 40/60 and 60/40 to give 0 8221 g (15%) of the ntle
compound, mp 225-226 °C, MS (ESI-) for C;,H;cFNO 202 0 (M-H) , IR {dnft) 3117, 3078 -
3049 3015 2952 2867 1615 1475 1235 1219, 1184 1143 864 786 735cm' 'H NMR
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(CDCL) 58227 261 302 695 716 797 882 Anal Cakd for C,yH,oFNO C 7093,
H 496 N 689 Found C,7140,H,500,N,692

Preparauon 16 9-Benzyl-8-fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one

8-Fluoro-1 2,3,9-tetrahydro-4H-carbazol 4-one (2 23 g 0 011 mol) 1s added to a
slurry of pentane-washed NaH (0 59 g, 0 015 mol) in DMF (18 mL) and after stunng for 20
mun, benzyl bromade (1 7 mL, 0 014 mo}) 1s added The muxture s stured for 1 h at which
time the mixture 18 partitioned between water and ethyl acetate  The combmed orgamc
layers are dried over sodmm sulfate and concentrated to dryness. The resultmg residue 15
chromatographed on silica gel (200mL) using methanol/dichloromethane (1/99) The sohds
are then recrstallized from ethyl acetate/dichloromethane/hexane to give 2.25 g (70%) of the
utle compound, mp 183-184 °C, MS (ESI-) for CsH;sFNO m/z 292 1 (M-H), IR (drft)
1639 1631 1495 1459, 1434 1359 1246, 1219, 1193, 1125 798 789 736, 730, 698 cm
! 'THNMR (CDCI3) 8§ 2 23, 2.58,2 87 551,692,703,7 16 729 807 Anal Caled for
CioH\FNO C,7780,H 550,N,478 Found C,7758,H,559,N,479

Preparation 17 9-Benzyl-8-fluoro-9H-carbazol-4-ol

Pynidinum bromide perbromude (2.9945 g, 0 0094 mol) 1s added to a mixture of 9-
benzyl-8-fluoro-1 2,3 9-tetrahydro-4H-carbazol-4-one (2 1145 g 0 0072 mol) m THF (22
ml;) and DMF (16 mL) and the mmture 13 heated to 75 °C  After surning for 55h THF s
removed under reduced pressure and the residue 1s partiioned between ethyl acetate and
brme. The combined orgame layers are washed with dilute sodmum thiosulfate/brine and the
aqueous Jayer 18 backwashed with ¢thyl acetate. The combmed orgamc laycrs are dnied over
magnesmum sulfate and concentrated under reduced pressure to give a residue. The residue
s recrystallized from ethy! acetate/heptane and the resulung sohds are combmned with hthrum
bromde (1 1338 g, 0 013 mol), ithrum carbonate (0 83831 g, 0 012 mol), and DMF (24 mL})
and heated to 120 °C  After 1 5 h, the mixture 15 partitsoned between ethyl acetate and
brme. The combmed organic layers are washed with dilute brme and then dned over sodum
sulfate and concentrated to an 01l The oil 18 chromatographed on silica gel (150 mL) using
dichioromethane (100) to give 1 0857 g (52%) of the taitle compound mp 155-156 °C, MS
(ESI-) for CysH;,FNO m/z 290 1 (M-H), IR (dnft) 3524 1581 1498, 1456 1432, 1343,
1318 1272 1239 1134, 966, 790, 731 714 698 cm' 'H NMR (CDCB) 8533 569
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659 698 714,725,810 Anal Calcd for C;yHi,FNO C 7833, H 484 N 4381
Found C 7767 H 490,N, 471

Example 7  N-{2-[(9-Benzyl-8-fluoro-9H-carbazol-4-yhoxy]ethyl}-N N-diethylamne

o’\’Nﬁ\
489
F k©
9-Benzyl-8-fluoro-9H-carbazol-4-ol (0 0273 g, 0 0940 mmol), 2-

diethylammnocthylchloride hydrochlonde (0 0237 g, 0 14 mmol) potassum carbonate
(00396 g 029 mmol), sodium 10dude (0 0013 g, 0 0087 mmol) and DMF (1 mL) are heated
at80°Cfor3 h After the muxture had cooled, 1t 1s partitioned between water and ethyl
acetate. The organic layer 1s dried over magnesium sulfate and concentrated to an oil. The
o1l 1s chromatographed on sthca gel (20 mL) using methanol/dichloromethane (1/99 to 2/98
to 3/97) to give 0 0206 g (56%) of the titlc compound mp 60-60 5 °C, MS (ESI+) for
CasHnFN;O m/z 391 3 (M+H)*, "HNMR (CDCL) 81 17,279 317 439 553 673

702,713,725,738,815 Anal Calcd for C;sHFN2O C 7689, H,697,N,7 17
Found C 7633,H,718 N,7 13

Preparation 18 2-[(9-Benzyl-8-fluoro-9H-carbazol-4-yl)oxy]acetonitrile

A muxture of 9-benzyl-8-luoro-9H-carbazol-4-ol (1 0775 g, 0 0037 mol), potassum
carbonate (0 6284 g, 0 0046 mo)), bromoacetomtrile (0 6 mL, 0 0086 mol) and DMF (12
mL) 18 sturred at room temperature for 4 . The muxture 15 then partitioned between water
and dichloromethane The aqueous layer 13 also washed wath ethyl acetate. The combmed
organic layers are dned over sodmm sulfate and concentrated to a residue, which 1s then
partitsoned between water and ethyl acetate. The combmmed orgamc layers are dried over
magnesium sulfate and concentrated {0 a residue. The resulting residue 1s chromatographed
on silica gel (100 mL) using ethyl acetate/hexane (20/80) followed by dichloromethane (100
%) The sohds are recrystalhized from ethyl acetate/heptane to give O 8869 g (73%) of the
title compound, mp 134-134 25 °C, MS (ESI+) for C3;HsFN,O m/z 353 1 (M+Na)*,
IR(dntt) 1578 1500 1458 1439 1369 1344 1335 1323 1278 1235, 1144, 1080 793
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739 695 cm?®, " H NMR (CDCL) § 505 571 675 716 724,741 807 Anal Caled for
CuHsFN:O0 C 7635 H 458 N 848 Found C,7615 H 463,N 835

Examples 8-32

A muxture of 9-benzyl-4-(2-bromoethoxy)-9H carbazole (0 020 g, 0 0526 mmol) an
appropniate (0 0631 mmol), dusopropylethylammne (0 0631 mmol), and DMF (0 2 or
0 4 mL) 1s stwred 1n 7 mL capped glass vials (at room temperature for volatile amines and at
70 °C for the remamder) When TLC showed most of the starting material had been
consumed (3-4 days for room temperature reactions and overmight for heated reactions), the
vials (nunus caps) are placed m a vacuum oven for removal of solvent. The residues are
chromatographed on silica gel (using disposable glass Pasteur pipettes as columns) eluting
with qpOH-CH;Ck (2/98 to 8/92, depending on the polanty of the product. Product
fractions are combined and the cluent 1s allowed to evaporate.
Example 8  9-benzyl-4-[2-(4-morpholinyl)cthoxy]-9H-carbazole
ms (m + H) at 387

OCN"'\_O
e

N

Example9  2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}-1-prperazinyl)-1 ethanol
ms (m + H) at 430

O\ ("

s

0
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Example 10  3-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)-1-propanol
ms {m + H) at 375

HO—\_\NH-\-O

e

N

Example 11  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }-2-propen-1-amne
ms (m + H) at 357

.

N\
\_\NH\-O

O

Example 12  N-{2-{(9-benzyl-9H-carbazol-4-yl)oxylethyl}-3-(4-morphohnyl)-1-
propananmune ms (m + H) at 444

@ A~ o
&5 2
g2

Example 13  5-({2-{(9-benzyl-9H-carbazoi-4-yl)oxy]ethyl jJammo)- 1-peatanol
ms (m + H) at 403

HOCA AN

0

39
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Example 14  N-{2-[(9-benzyl-9H-carbaszol-4-yl)oxy]ethyl} 1-propanamine
ms (m + H) at 359

/\’NH'\—O

e

N

0

Example 15  N-{2-[(9-benzy}-9H-carbazol-4-yl)oxy)ethyl}-N-propy} 1-propanamme

ms (m + H) at 401 NN_\_O
o
%2

Example 16  1-benzyl-N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}-4-pipendmamme

S dﬂgﬁ"’\@

Example 17 2-({2-1(9-benzyl-9H-carbazol-4-yDoxy]ethyl}ammo)-2-methyi-1-propanol
ms (m + H) at 389

Ho)g o

o

Example 18  2-[(9-benzyl-9H-carbazol-4-yl)oxy]-N-(4-chlorophenethyl)- 1-ethanamme

N JH/VO_G
alen

282
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Example 19 2-[(9-benzyl 9H-carbazol-4-yl)oxy]-N-(cyclohexylmethyl)-1 ethanamine
ms (m + H) at 413

Example 20  2-[(9-benzyl-9H carbazol-4-yloxy]-N-[2-(4-morphohnyl)ethyl}-1-

ethanamine ms (m + H) at 430
NH -

- ou/_w -0
% @ &
] N
LS
3
|
b=
ED 10 Example 21  1-({2-{(9-bcnzyl9H-carbazol-4-yloxylethyl}amino) 2-butanol  ms (m +
T H) at 389
b
g R
i)

0

Example 22  2-{(9-benzyl-9H-carbazol-4-ylyoxy]-N-(4-fluorophenethyl)-1-ethanamme
15 ms(m+H)at 439
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Example 23 2-[2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)ethoxy]-1-ethanol
ms (m + H) at 405

HO™\_o
NN o

0

Example 24 (1S 2S)-2-({2-[(9-benzy}-9H-carbazol-4-y))oxy]ethyl }amino)cyclohexanol

ms (m + H) at 415

HO NH'\_O

O

Example 25 ethyl 3-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}ammo)propanoate
ms (m + H) at 417

o/

Lo

0

Example 26  N-{2-{(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }cyclobutanarmne
ms (m + H) at 371

NH\—O

-0
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Example 27 2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}-1-piperazinyi)
ethyformamide mas {m + H) at 457

OHC-NH N
-\—N\_JN_\-O

one

Example 28 N-(1H-benzimudazol-2-ylmethyl)-2-{(9-benzyl-9H-carbazol-4-yDoxy)-1-

ethanamme ms (m + H) at 447

(N
R7¥o
(2
Example 29  1-(2-[(9-benzy}l-9H-carbazol-4-yl)oxy]ethyl}-4-ppendinol ms (m +

H) at 401
o N OH

<t

Example 30  9-benzyl-4-[2-(4-methyl- 1-prperaznyl)ethoxy]-9H-carbazole ms (m +
H) at 400

o~ o

<

Example 31 N-{2-{(9-benzy}-9H-carbazol-4-y))oxylethyl}-N-cyclopropylammne
ms (m + H) at 357
O \_ANH

o0 v
&y
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Example 32  N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}-N N-dimethylamine
ms (m + H) at 345

NN/
o ~

<

5 Example33 N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]cthyl }formamde

o ANH—CHO

)
: oy

E A muxture of 2-[(9-benzyl-9H-carbazol-4-yDoxylethylamme (0 0714 g, 0 226 mmol)
N and cthyl formate (3 mL) 1s sturred at 65-70 °C for 45 mn. Afier cooling, excess ethy}

f‘ formate 15 removed m vacuo and the residue 15 partiioned between CHyCl, and aq sodnum
EE 10 sulfate. The orgamc layers are dned over sodum sulfate and concentrated, the residue 15
!..: crystalized from CH,;ChL-EtQAc-hexane to give 0 0585 g (75%) of the title compound as a
%’ white, crystallme sohd, mp 161-162 °C, MS (ESI+) for m/z 345 (M+H)*, 367 (M+Na) 'H
o NMR (CDCl;) 53 95,438 552,613 668,703 710,72-74 827, 829, IR (dnft) 3297

1659, 1459, 1385 1341 1332, 1269, 1255, 1145, 1116, 780, 747, 737, 717 700 cm'
15  Anal Caled for CpHxN20; C,7672,H,585 N 813 Found C, 76 53,H, 599, N, 809

Example 34  N-{2-[(9-Benzyl-9H-carbazol-4-yl)oxyjethyl}-N-methylammne, maleic acid
salt
S
20 A muxture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (¢ 165 g, 0 434 mmol) and -
methylamine (40% i H,O, 0 4 mL) in acetonitrile (3 mL) 1s stured m a glass pressure vessel
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with a screw top cap at 95 °Cfor 3 5 h, after which 1t 1s allowed to cool and stir at room
temperature overmght The solvent is then removed and the residue s chromatographed on
sthca gel usmg CH,OH CH,Cly (4/96 to 8/92) to give 0 125 g (87%) of product as the free
base The free base and maleic acid (0 0439 g) are dissolved m CH,;Ch and CH,OH
concentrated and crystalhzed from CH;Cly/hexane to give 0 119 g of the title compound
mp 182 5-184 5 °C, "H NMR (free base) (CDCl) §2 61,321 440 551,671,699,7 12
7 2-74,830 Anal Caicd for CpxHpN;0*CHO, C 6994,H 587 N 627 Found C
6971,H 579,N, 621

Example 35  2-[(9-Benzyl-9H-carbazol-4-yl)oxyjethylamme
o/\,NHg

g

Sodimm hydnde (60% m o1, 0 934 g, 23 36 mmol) 15 washed three times with
pentane DMF (5 mL) 18 added followed by 9-benzyl-9H-Carbazol 4-01 (1 52 g, 556
mmol) dissolved n DMF (10 mL) added over 10 mm The muxture 1s stured an addional 5
mun and then cooled m an wce-water bath A solution of 2-chloroethylamme hydrochloride
(129 g, 11 12 mmol) dissolved m DMF (5 mL) 15 added dropwise over about 5 mmn. The
coohng bath 1s removed and the mxture 15 allowed to str at room temperature over the
weekend Aq sodmm bicarbonate 15 added and the mixture partittoned between EtOAc
brme and ag sodmum bicarbonate. The orgamc layers are dned over MgSO, and taken to
dryness. The residue 15 chromatographed on silica gei (120 mL) usmng CHyOH-CH,Cl,
(4/96) to give 1 26 g (72%) of the title compound as a white sohd  An abquot 18 crystallzed
from CH,CL-EtOAc-hexane IR (dnift) 1597, 1587, 1458, 1441, 1342, 1329 1269, 1156,

1145 1110 1045 860, 785, 749, 726 cm’, "H NMR (CDCL) 5 3 30 429, 551, 6 70, 7 00,
712 72-74,834 Anal Caled for C»HzoN;O C 7972,H,637 N 885 Found C,
7870,H 641,N,870
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Example 36  N-{2-[(9-Benzyl-9H-carbazol-4-yl)oxy]ethyl}-N (2-methoxyethyDanune

I"“«som

T -

] COOH

A mxture of 2-[(9-benzyl-9H-carbazol-4-yDoxy]ethylamume (0 103 g, 0 327 mmol)
2-bromoethylmethyl ether (0 050 g, 0 359 mmol), dusopropylethylaomne (0 0464 g 0 359
mmol), acetontrile (1 mL), and THF (1 mL.) 1s sturred at room temperature for 40 mm and
thenat 70°Cfor43h  After coohng, the solvents are removed and the residue 1s
chromatographed on sihca gel (15 mL) using CHyOH/CH,Cl; (4/96) The pure product
fractions are concentrated to dryness to give 0 044 g (36%) of an oil. Maleic acad (0 013 g)
15 added and the salt 1s crystalized from CH;CL/CH,OH/hexane to give the title compound
mp 1750-1755 °C 'H NMR (CDCly) 82 98,326,339 357,438 551,670, 699,712,
72-74,833 Anal Calcd for CoaHaN,0,*CiHO, C, 68 56,H,6 16 N 571 Found
C 6854 H622 N 581

COOH

Example 37 N-Ethyl-N-{[(1-phenyl-1,2-dthydro[1,4]Joxanno[2,3 4-jk]carbazol-7-yI)
oxylethyl}amune, maleic acid salt

S

<M
e -
To a muxture of N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}acetarmde (0 3043g,
0 849 mmol) and dry THF (7 ml) 18 added borane-methylsulfide complex (0 24 ml, 2.55
mmol) while under argon atmosphere. The muxture 1s refluxed at 85 °C for 18 h. Methanol
15 slowly added to consume unreacted borane complex. The muxture 1s stripped of solveat,
then MeOH (5 0 ml) 1s added then stnpped The o1l 1 dissolved in methanol/CH,Cl, (10/1),

to which 1s added concentrated hydrochlonc acid (1 O ml) The mixture 1s heated at 65 °C
for05h Water (50 ml) 1s added and the mixture neutrakzed with potassium carbonate,

a6

5



0ORTSO"TLLEDSENS

10

15

6219 1 ZQV
then partitioned between CH;Cl, and water ‘The organic layer 15 washed with water and

dried over magnesmm sulfate  Column chromatography (50g siica gel) usmg

methano/CH;C): (5/95) gave an o1l which 1s converted to the maleic acid salt 1o give

0 1445 g (60%) of the title compound 'H NMR (300 MHz DMSO-d6) 5124 316,355

+447 564 599 678,709,724 737,757 830 861 Anal Calcd for Cop3HpiN,O°

CHO, C,7042,H,613 N,608 Found C,7027 H 622 N 603

Example 38  9-Benzyl-4-[2-(1-pyrrohdmnyl)ethoxy]-9H-carbazole

D

<

A mixture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 020 g, 0 0526 mmol)
pyrrohdine (0 040 g, 0 562 mmol) and acetonstrile (1 0 mL) s stured over the weekend at
room temperature much starting matenal remamed so the maixture 1s heated at 75 °Cma
capped vial for 24 h. After cooling and removal of the solvent, the residue 1s parntioped
between CH;Ck and aq sodmm bicarbonate. The orgamc layers are dried over sodum
sulfate, chromatography on silica gel eluting with CHyOH-CH;Ch (4/96) gave 0 0165 ¢
(85%) of the ttle compound a8 a waxy sohd, 'H NMR (CDCL) §1 97 304 336, 459,
530 671,702 712,72-74 832 Anal Calcd for CsHysN;O C,8105,H 707 N,
756 Found C,7984,H,702,N,744

Example 39  9-Benzyl-4-[2-(1-ppendmyl)ethoxy]-9H-carbazole
~N )
4ed

g

In the same manner as for 9-Benzyl-4-[2-(1-pyrrohidmy])ethoxy]-9H-carbazole, 80
(0 020 g) and pripendine (0 040 g) gave 0 0196 g (97%) of the ttle compound mp 113 5-
1145°C 'HNMR (CDC);) 5152 173 278,314 450,551 670 700 712 72-74,

-
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835 Anal Calked for C;eHN,Or C,8121 H 734 N 728 Found C, 8059 H,73},
N 722 CHCH

Preparation 19 tert-Butyl 4-{ 2-[(9-Benzyl-9H-carbazol-4-yl)oxy]ethyl }-1-
piperazinecarboxylate

A mxture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 0647 g, 0 170 mmol),
Boc-piperazme (0 0380 g, 0 204 mmol), tnethylamine (0 0206 g 0 204 mmol), and
acetonttrile (2 mL) 18 heated at reflux for 24 . After coohng the muxture 1s parttioned
between CH,CL and aq sodmm bicarbonate The organic layers are dried over sodium
sulfate, chromatography on silica gel elntmg with CHsOH-CHiCl, (2/98) gave poor
scparation of product and impurities. Re-chromatography (sihca gel, 20 mL) using acetone-
hexane (10/90 to 20/80) gave 0 0650 g (83%) of the title compound, IR (drift) 1693, 1457,
1420 1365, 1341 1332 1291 1266, 1243 1174 1154 1145 1129 1112,752cm’ 'H
NMR (CDChL) 3146 265,306,348 441,551 669 699,712,72-74,837 Anal
Caled for CsoH3sNyOs C 7420 H,726,N 865 Found C,7382,H,741,N,852

Example 40  9-Benzyl-4-[2-(1-pperazmyl)ethoxy]-9H-carbazole

OH

<

A mxture of tert-Butyl 4-{ 2-{(9-Benzyl-9H-carbazol-4-yl)oxylethyl }- 1-
piperazmecarboxylate (0 0450 g, 0 0927 mmol), tnfluorcacetic acad (2.5 wl), and CHCl
(2.5 mL) 13 sturred at room temperature for 1 h. Trifluoroacetic acid and CH,Ck; are then
removed m vacuo and the residue is parttioned between CH,Ch and aq sodnum
bicarbonate The orgamc layers are dned over sodnm sulfate and taken to dryness to give
00326 g (91%) of the title compound, IR (dnft) 2935, 2821, 1584, 1456 1353, 1342,
1332 1271, 1245 1154, 1145, 1112 783, 750, 715cm*, "H NMR (CDCly) §2 70 2.95
304 441,550 669 699,712 72-74 839 Anal Calcd for CsHpsN;0 C, 7789 H,
706 N 1090 Found C,7635,H 720,N 1030

7
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Example 41  2-[(9-Benzyl-8-fhaoro-9H carbazol-4-yl)oxylethylamme
o~
O
¢ k©
A mxture of 2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxylacetominle (0 7685 g,
00023 mol) dry THF (20 mL) and borane-methyl sulfide (0 71 mL, 0 0075 mol) 1s stured
at room temperature for 3 S h. Addiional borane-methyl sulfide (0 20 mL, 0 0021 mol) 15
added and the muxture 1s stirred overmght. The excess borane 1s cautiously quenched with
methanol and the mxture 1s concentrated under reduced pressure. Methanol and
dichloromethane are added to the residue and the solution 15 agamn concentrated under
reduced pressure (repeated twice) The sohds are then dissolved mn
methanol/dichloromethane and conc HC1 (3 mL) 1s added After the muxture stored for SO
mm the solvent 18 removed under reduced pressure and the residue 1s partstioned between
dichloromethane and aq sodwmum bicarbonate The combined organic layers are dned over
sodm sulfate and concentrated to dryness. The residue 15 chromatographed on sihica gel
(100 mL} using methanoVdichloromethane (2/98 and 4/96) and recrystaihzed from ethyl
acetate/dichloromethane/heptane to give 0 333 g (43%) of the title compound mp 122 25-
123 °C, MS (ESI+) for C3)H;sFN:0 m/z 335 2 (M+H)*, IR (dnft) 1602, 1577, 1498, 1456
1443 1352, 1337 1325, 1269, 1254, 1242, 1228, 1141, 792, 736 cm ", "H NMR (CDCL) &

330,428,530,670,701,7 11 722,736, 8 10, NH; not seen. Anal, Caled for
CyHisFN;O* C 7543,H 573,N, 838 Found C,7525,H,579,N, 828

Preparation 20 8-Fluoro-9-{4-fluorobenzyl)-1 2 3,9-tetrahydro-4H-carbazol-4-one
8-Fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 1416 g 0 70 mmol) 18 addedto a
slurry of pentane-washed NaH (0 0400 g 0 0010 mol) in DMF (2 mL) and after sturing for
30 min p-fluorobenzyl bromade (0 11 mL, O 88 mmol) 1s added After the mixtare had
stured for 2 3 h 1t 15 partittoned between aq sodwum bicarbonate and ethyl acetate The
prgame layer 15 dned over sodum sulfate and concentrated to dryness The resultmg solds

49
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are chromatographed on sihca gel (100 mL) using first dichloromethane (100%) and then
methano¥/dichloromethane (2/98) The product fracuons are combmed and
rechromatographed on silica gel (50 mL) nusmng acetone/heptane/NH,OH (15/85/0 25) and
then recrystathzed using ethy] acetate/hexane to give 0 0932 g (43%) of the uitle compound,
mp 177-178 °C, MS (ESI-) for C;¢gH;sF;NO m/z 310 1 (M-H), IR (dnft) 1638 1630, 1509,
1496, 1459, 1436, 1413, 1361, 1249, 1222, 1194, 1158, 1125 830, 790cm’, '"H NMR
(CDCh) 52 24,2.58,2 86,5 47,6 89-702,7 16,806 Anal Calcd for CyH\sF;NO- C,
7330 H 486,N,450 Found C,7340;H,483,N,450

Preparation 21 8-Fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-0l

Pynidmmum bromide perbrommde (0 0 860 g, 0 27 mmol) 15 added to a solution of 8-
fluoro-9-(4-fiuorobenzyi)-1,2,3,9-tetrahydro-4H-carbazol-4-one m THF (0 5 mL) and DMF
(0 5 mL) and the mixture 15 heated to 75 °C. After surrmg for 4 5 h THF 18 removed under
reduced pressure and the residue 1s partiioned between ethyl acetate and dilute brine. The
combined organic layers are washed with dilute sodium sulfate/brme and the aqueous layer 1s
backwashed with ethyl acetate. The combmed organic layers are dned over magnesiam
sulfate and concentrated under reduced pressure to give a residue A mixture of the
resulting residue, hthiwm brormde (0 0428 g 0 49 mmol) hithwum carbonate (0 0311 g, 0 42
mmol) and DMF (1 mL) 1s heated at 120 °C for two hours. The mxture 1s partiioned
between ethyl acetate and brine  The combined orgamc layers are dned over sodwm sulfate
and concentrated to an oil. The oil ss chromatographed on silica gel (20 mL) usmng ethyl
acetate/heptane (5/95 and 10/90) to give 0 0460 g (71%) of the title compound, MS (ESI-)
for CisH3sF;NO m/2 308 1 (M-H) , IR (dnft) 1580, 1508, 1461 1434, 1329, 1274, 1242,
1235, 1221, 1157, 1129, 907 788,755 732cm’, "HNMR (CDCh) 5 5 37 5 64, 6.60,
694,714,728,810 Anal Caled for C,sH;;RNO C,7378,H, 424, N, 453 Found
C. 7252 H, 418 N, 437
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Example 42 N N-Drethyl-N-(2-{[8-fluoro-9-(4-fluorobenzyD)-9H-carbazol-4-
ylloxy }ethyDamme

o~
4ud
kCJ\F

8-Fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-ol (0 0226 g 0 073 mmol), 2-
diethylammoethylchlonide hydrochlonide (0 0202 g, 0 12 mmol), potassrum carbonate
(00330 g O 24 mmo]), sodmum 10dide (0 0018 g 0 012 mmol) and DMF (1 L) are heated
at 80 °C for 3 h. After the mixture had cooled 1 15 partiioned between water and ethyl
acetate. The orgamc layer 1s dried over magnesmum sulfate and concentrated to an oil. The
oil 1s chromatographed on silica gel (20 ml.) usmg methanoVdichloromethane (2/98 and
4/96) to give 0 0222 g (74%) of the utle compound, mp 59-60 °C, MS (ESI+) for
CasHyFaN;O m/z 409 3 (M+H)*, "H NMR (CDCL) 5121 287,322,445,567,674,
694 702 714,739 811 Anal Caled for CosHaeFsN2O C, 73 51, H, 641, N, 6 86
Found C 7305,H,661,N,683

Preparation 22 6-Chloro-1,2,3,9-tetrahydro-4H-carbazol-4-one
4-Chlorophenylhydrazine hydrochloride (5 3766 g, 0 0300 mol) 1s added portion-
wisc 10 a solution of 1,3-cyclohexanedione (3 29 g, 0 029 mol) m water (58 mL) and the
muxture 15 allowed to str over mght at room temperature The resulting solids are collected
by filtration, washed with water, and vacuum dried at 50 °C overmghi to give the
hydrazone The hydrazone (0 5249 g, 0 0022 mol) 1s then heated at reflux in tnfluoroacetsc
actd (3 mL) for 7 h, at wiuch tume the heat 1s tumed off and the mixture 18 allowed to st
overmght at room temperature Additional trifluoroaceuc acid (1 mL) then 1s added and the
muxture 1s stured at reflux another 7h and stored m the refngerator overught The mixture
15 parttioned between water and dichloromethane. The orgamc layer 1s washed with
aq sodiam bicarbonate and the aqueous layer 15 backwashed with dichloromethane The
combmed orgamc layers are then dried over magnesium sulfate and concentrated to sohds.
The solds are chromatographed on silica gel (100 mL) using ethyl acetate/dichloromethane

and then recrystathzed from ethyl acetate/dichloromethane/methanol to give 0 0872 g (15%) )

of the title compound, MS (ESI-) for C;,H,(CLNO »/z 218 0 (M-H), IR (dnft} 3201 3172
51
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3137 3109, 3063 2954 2933 1631 1578 1472 1373 1013 879,811 623cm' 'HNMR

(CDs0D)8222,254 300 716 732,797, NHnot seen Anal Calcd for CoHcCINO
C,6561,H,459 N,638 Found C,6549 H,451,N,632

Preparation 23 9-Benzyl-6-chloro-1,2 3 9-tetrahydro-4H-carbazol-4-one

6-Chloro-1,2,3 9-tetrahydro-4H-carbazol-4-one (0 4010 g, 0 0018 mol) 1s added to a
slurry of pentane-washed NaH (0 0902 g 0 0023 mol) m DMF (2 mL) and after sturing for
27 mn, benzyl bromude (0 26 mL, 0 0022 mol) 1s added. After stonng for 2.5 h at room
temperature, the mixture 1s partitioned between aq sodmum bicarbonate and ethyl acetate.
The combined orgamc layers are dnied over sodmum sulfate and concentrated to dryness.
The resultmg sohds are chromatograpbed on silica gel (200 mL) using
dichloromethane/heptane (60/40 and 100/0) to grve 0 5158 g (91%) of the title compound.
An aliquot {0 0625 g) 15 recrystalhzed from ethyl acetate/heptane to give 0 0415 g of
product, mp 196 5-197 °C, MS (ESI+) for CysH;CINO m/ 310 1 (M+H)", 'H NMR
(CDCL)6224 258 287,531,699 716 729 828 Anal Calked for C,sH,(CINO C,
7366 H,520,N,452 Foond C 7318,H 519,N, 458

Preparation 24 9-Benzyl-6-chloro-9H-carbazol-4-ol

Pyndinrum brommde perbromide (0 5495 g, 0 0017 mol) 1s added to a solition of 9-
bepzyl-6-chloro-1 2,3 9-tetrahydro-4H-carbazol-4-one (0 4406 g 0 0014 mol) n THF (2 8
mL} and DMF (1 5 mL) and the muxture 1s heated to 75 °C  Afier suming for 5 b, THF 15
removed under reduced pressure and the residue 13 parttioned between dichloromethane and
brine. The combmed orgamc layers are washed with dilute sodium throsulfate/brme and the
aqueous layer 1s backwashed with dichloromethane. The combined orgamc layers are dned
over magnesium sulfate and concentrated under reduced pressure 1o give a residue. A
muxture of the resultng residue, hthrum bromde (0 2799 g, 0 0032 mol), Ithum carbonate
(0 2286 g, 0 0031 mol) and DMF (6 mL) 1s heated at 120 °C for two hours. The DMF s
removed under high vacuum and the residue 1s partitoned between dichloromethane and
water The combmed orgamc layers are dried over sodium sulfate and concentrated to an
oil The oil 15 chromatographed on siica gel (100 mE) usmg dichloromethane (100%) to
give 03139 g (72%) of the tiile compound An aliquot (0 0391) 1s recrystallized from
dichloromethane/methanol/hexane to give 0 0272 g of product, MS (ESI-) for C;oH,;,CINO
m/z 306 0 (M-H) , IR (drift) 1470 1452 1334, 1293, 1284, 1266 1231, 1146 1112, 885,
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796,777,746, 717 702cm’, "HNMR (CDCh) 8541 549 660 697 713,728 735
833 Anal Calcd for CyyH4CINO- C,74 15, H,4 59, N 455,Cl, 1152. Found C
7307 H 463,N,459

Example 43 N-{2-[(9-Benzyl-6-chloro-9H-carbazol-4-yl)oxy]ethyl }-N,N-
thethylamine
o

OO
0

9-Benzyl-6-chloro-9H-carbazol-4-0l (0 0616 g 0 20 mmol) 2-
diethylammnoethylchlonide hydrochlonide (0 0517 g, 0 30 mmol) potassmm carbonate
(0 0863 g, 0 62 mmol) sodum 10dide (0 0027 g 0 018 mmol) and DMF (1 mL) are heated
at 85 °Cfor 3 5h After the muxture had cooled, 1t 1s partitioned between water and ether
The combmed organsc layers arc dried over magnesium sulfate and concentrated to an oil.
The o1l 15 chromatographed on silica gel (60 mL) usmg methanol/dichloromethane (1/99 to
2/98 1o 4/96) to give 0 0665 g (82%) of the title compound mp 96-97 5 °C MS (ESI+) for
CasHyCIN;O mvz 407 3 (M+H)", IR (dnft) 2966, 1583, 1466, 1453, 1340, 1268, 1242,
1149 1124 1069 795 780, 745,718 708 cm ', "H NMR (CDCh) 81 16,2 75, 3 12, 4 34,
547,669,697,708,7 21-7 38,8 34 Anal Calcd for C;sHyCIN;O C, 7379, H, 6 69,
N,688 Found C 7339,H,673 N 678

Preparation 25 6-Chloro-9-(4-fluorobenzyl)-1 2 3 9-tetrahydro-4H-carbazol-4-one
6-Chloro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 4042 g, 0 0018 mol) 1s added 10 a

slurry of pentane-washed NaH (0 091 g, 0 0023 mol) m DMF (2 mL}) and after stirrmg for

20 mun, p-fluorobenzyl bromide (0 28 mL, 0 0023 mol) 15 added Addrttonal DMF (1 mL) 1

added and the mxture 15 stured for 4 h, at winch tune the mixture 15 parttioned between aq

sodium bicarbonate and ethyl acetate  The combmed organic layers are washed with water

dnied over sodum suifate and concentrated to dryness. The resulting sohds are

chromatographed on silica gel (200 mL) using dichloromethane/heptane (60/40 and 80/20)

to give 0 5519 g (92%) of the title compound, mp 207-207 75 °C, MS (ESI+) for -

CysHisCIFNO m/z 328 1 (M+H)*, IR (dnft) 1628 1511 1467 1448 1360, 1226, 1218

-53



OD2TS0" TLLE 209

10

15

30

6219 1 .

1145 1096 878 849 840 804 764 649c¢m’ 'H NMR (CDCls) 52 23,258 286 527
699 716,827 Anal Caled for CysHhisCIFNO C 6962 H,461,N 427 Found (av)
C 6908,H,450,N, 426

Preparation 26 6-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-ol

Pyndinsum bromude perbromade (0 6155 g, 0 0019 mol) 1s added to a solution of 6
chloro-9-(4-fluorobenzyl)-1,2,3 9-tetrahydro 4H-carbazol4-one in THF (2 2 mL) and DMF
{1 5 mL) and the mixture 1s heated to 75 °C  After sturing for 3 5 h, the THF 1s removed
under reduced pressure and the residue 1s partsioned between dichloromethage and brine.
The combmed organic layers are washed with dilute sodmum thiosulfate/brine and the
aqueous layer 1s backwashed with dichioromethane. The combined orgamc layers are dried
over magnesmm sulfate and concentrated under reduced pressure to give a readue. A
mixture of the resulting residue, Iithram bromde (0 3077 g 0 0036 mol), lithmm carbonate
(0 2376 g, 0 0032 mol) and DMF (6 mL) 1s heated at 120 °C for two hours. The DMF 1s
removed under lngh vacuum and the residue 18 partiioned between dichloromethane and
water The combimned organic layers arc dnied over sodmm sulfate and concentrated to
dryness The ressdue 1s chromatographed on sihca gel (125 mL) usmg dichloromethane
(100%) to give 03773 g (73%) of the title compound. An ahquot 1§ recrystalized from
dichioromethane/bexane MS (ESI-) for C;sHyCIFNO mv/z 324 1 (M-H), IR (dnft) 1510,
1468, 1444 1335, 1297, 1263, 1232, 1218 1147, 1116, 832 822,791,778,745cm’, 'H
NMR (CDCh) 6537 543,659 694 707 723,733 831 Anal Calcd for
CipHyCIFNO C,7005,H,402 N 430,C, 1088 Found C 6851,H,396,N,427

Preparation 27 N-(2-{[6-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-yi]oxy}ethyi)-
N,N-diethylamme

6-Chloro-9-(4-fluorobenzyl)-9H-carbazol-4-ol (0 0619 g, 0 19 mmol) 2-
diethylammnoethylchlonde hydrochlonde (0 0494 g 0 29 mmol) potassmum carbonate
(00750 g, 0 54 mmol) sodmm 1odide (0 0021 ¢ 0 014 mmol) and DMF (1 mL) are heated
at 85 °C for 4 h. After the mmxture had cooled, 1t 15 partitioned between water and ether
The aqueous layer 1s also extracted with ethyl acetate several umes. The combined orgamc
layers are dned over magnesm sulfate and concentrated to an oil. The oil 15
chromatographed on siica gel (75 mL) using methanol/dichloromethane (1/99 to 2/98 o
4/96) 10 give 0 0591 g (73%) of the ttle compound mp 99-99 5 °C, MS (ESH4) for
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CasHasCIFN,O m/z 425 2 (M+H)*, IR (dnft) 2972, 1588, 1507, 1467, 1454 1342, 1270
1221, 1151 1123 817,799 778 740 714cm’,"HNMR (CDCL) 5115 275,312,433
544 67),693,704,720,734,833 Anal Caled for CosHaCIFN,O C,7066,H 6 17,
N 659 Found C 7023 H,605 N 661

Preparation 28 6-Fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one

4-Fluorophenylhydrazine hydrochlonde (4 5697 g, 0 0281 mol) 18 added m portions
to a solution of 1,3-cyclobexanedione (3 11 g 0 0277 mol) in water (55 mL) The mixture
1s allowed to shake overnight at room temperature. Additional 4-fluorophenylhydrazine
hydrochlonde (0 1052 g 0 65 mmol) 1s added and the mixture 15 shaken another 6 h. After
sittng at room temperature overmght the mxture 1s extracted with ethyl acetate. The
orgamc layer 1s washed with water and the aqueous layer 18 backwashed with ethyl acetate.
The combined organic layers are dricd over sodum sulfate and concentrated to give the
hydrazone The hyirazone and tnifluoroacetic acid (37 mL) are heated at 85 °C for 3 5h.
After coolng the muxture 15 partitioned between water and dichloromethane. The combined
organic layers are washed with ag sodwm bicarbonate and the aqueous layer 18 washed with
dichloromethane, The combined organic layers are dned over magnesmum sulfate and
concentrated to a foam. The foam 1s chromatographed on sihica gel (200 mL) usmg ethyl
acetate/dichloromethane (5/95 to 10/90 to 20/80) and recrystalhzed from ethyl
acetate/methanoVhexane to give 0 6197 g (11%) for a first crop and 0 3281 g (6%) for a
second crop of the title compound, MS (ESI-) for CioH,oFNO m/z 202 0 (M-H) , IR (dnft)
3231, 3183, 2942, 1638, 1623, 1482, 1468, 1377, 1203 1173, 1131, 914, 856, 804, 793
em’, '"HNMR (CDsOD) §222 254 300 695,732 766 NH not seen. Anal Calcd for
CiHy,oFNO C,7093 H,496,N,689 Found C,7076,H,505,N, 685

Preparaton 29 9-Benzyl-6-fluoro-1,2,3 9-tetrahydro-4H-carbazol4-one
6-Fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 3938 g 0 0019 mol) 15 added to a
shitry of pentane-washed NaH (0 0970 g 0 0024 mol) ;o DMF (3 mL) and after styming for
10 mun, benzyl bromude (0 28 mL, 0 0024 mol) 15 added Aficr sturing for 4 b at room
temperature the mixture i1s partiioncd between water and ethyl acetate. The combned
organic layers are dned over sodum sulfate and concentrated to dryness The resulting
solids are chromatographed on silica gel (200 mL) using dichloromethane/heptane (60/40 to
80/20 10 100/0) to give 0 3681 g (65%) of the atle compound An ahquot 18 recrystallized

55

oar



=20%

QOSTHC" TLLE

10

15

wr Ot

ot

from ethyl acetate/heptane MS (ESI+) for CyoH;JFNO m/z 294 2 (M+H)", IR (dnft) 1634,
1523, 1483 1466 1447, 1357, 1254, 1138 900, 868 803, 799, 759, 729, 700 cm !, 'H
NMR (CDCB) 8222 2 59,2 88,532,695 701 715,730,796 Anal Cald for
CisH,sFNO C 7780 H,550 N 478 Found C 7765,H,539,N 469

62191

Preparation 30 9-Benzyl-6-fluoro-9H-carbazol-4-ol

Pyridinmum bronude perbromde (0 4620 g, 0 0014 mol) s added to a muxture of 9-
benzyl-6-fluoro-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 3271 g, 0 0011 mol) m THF (3 4
mL) and DMF (2.4 mL) and the mmxture 15 heated to 75 °C  After strrmg for 6 5 h, the
mexture is stored m the freezer overmght. Heatng 15 resumed for an additional 2.5 h, at
which tome THF 15 removed under reduced pressure and the residue 1s partiioned between
dichloromethane and brme. The combined organic layers are washed with dilute sodrm
thiosulfate/brioe and the aqueous layer 1s backwashed with dichloromethane The combmed
orgamc layers are dried over sodmm sulfate and concentrated under reduced pressure to
give a residue. The resudue 15 heated to 120 °C n DMF (5 mL) with Ithmm bromde
(0 2348 g, 00027 mo}) and hthmm carbonate (0 1813 g, 0 0025 mol) After 2 b, DMF 15
removed under high vacuum and the mixture 15 partitioned between dichtoromethane and
water The combmed organic layers are washed with water and the aqueous layer 1s
backwashed with dichlormethane The combmed orgamc layers are dried over sodnm
sulfate and concentrated to an o1l The o1l 15 chromatographed on siica gel (100 mL) using
dichloromethane/hexane (30/70 and 50/50) to give 0 1893 g (58%) of the title compound.
An ahquot 1s precpitated from hexane/ ether; MS (ESI+) for CoHsFNO m/z 292 2
(M+H)", IR (drift) 1483 1466, 1451, 1337, 1304, 1174, 1157 1138, 884, 859, 794, 777,
745 713,700 cm ', "H NMR (CDCI3) 5 5 34, 547, 6 56, 695,7 13 720-730 801 Anal
Calcd for CisH4FNO C, 7833 H,484,N 481 Found C,7817,H,483,N,478

Example 44  N-{2-[(9-Benzy}-6-fluoro-SH-carbazol-4-yl)oxy)Jethyl}-N,N-diethylamme

o’\'N\’I\
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9-Benzyl-6-fluoro-9H-carbazol-4-0l (0 0587 g 0 20 mmol) 2-
diethylaminoethylchloride hydrochionde (0 0524 g 0 30 mmol) potassium carbonate
(00872 g 063 mmol) sodum 10dide (0 0062 g, 0 041 mmol) and DMF (2 mL) arc hcatcd
at 85°Cfor3h Afer the mixture had cooled, 1t 15 partiioned between water and ethyl
acetate The combmed organic layers are dnied over magnesium sulfate and concentrated to
anoil The oil 1s chromatographed on silica gel (50 mL) using methanol/dichloromethane
(1/99 to 3/97) to give 0 0485 g (62%) of the title compound, mp 68-69 °C, MS (ESI+) for
CosHyFN,O m/z 391 3 (M+H)", IR (dnift) 2966 1584, 1483 1463 1345 1268 1185
1162, 1145, 1052, 799, 778, 741,726, 713 cm !, '"H NMR (CDCh) § 1 14,2 73, 3 10, 4 33,
548,668 697 711,721,735,803 Anal Caled for C;sHnoFN,O C,7689,H 697, N
717 Found C,7716 H,728,N 716

Preparation 31 6-Fluoro-9-(4-fluorobenzyl)-1 2,3 9-tetrahydro-4H-carbazol-4-one

6-Fluoro-1 2 3.9 tetrahydro 4H-carbazol-4-one (0 3940 g 0 0019 mol) 1s added to a
slurry of pentane-washed NaH (0 0966 g 0 0024 mol) m DMF (3 mlL.) and after sturing for
10 mam, p-fluorobenzyl bronude (0 29 mL, 0 0023 mol) 1s added. After stuning for 4 b at
room temperature the mxture 1s partitioned between water and ethyl acetate The
combined orgamc layers are dnied over sodmum sulfate and concentrated to dryness, The
resulting sohds are chromatographed on sihica gel (100 mL) using methanoVdichloromethane
(0 5/99 5) to give 0 5678 g (94%) of the ute compound An ahquot 1s recrystalhized from
ethy] acetate/heptane mp 182 5-183 °C MS (ESI4) for CyyH,sFaNO m/z 312 2 (M+H)", IR
(dnft) 1631 1511, 1483 1466, 1449, 1256 1228, 1218 1137 1094, 867, 836, 813 808,
802cm' 'HNMR (CDCL) 5224 258 286 528 694 713 796 Anal Caled for
CiyHisENO C,7330,H,486,N,450 Found C,7327,H,492,N 454

Preparation 32 6-Fluoro-9-{4-fluorobenzyl)-9H-carbazol-4-o0l

Pynidimmum bromude perbronude (0 7068 g 0 0022 mol) 15 added to a mixture of 6-
fluoro-9-(4-fluorobenzyl)-1 2 3,9-tetrahydro-4H-carbazol-4-one (0 5245 g, 0 0017 mol) m
THF (4 mL) and DMF (4 mL) and the mixture 15 heated to 75 °C  Afier stirrmg for 6 S h,
the mexture 15 stored 1n the freezer overmght Heating 1s resumed for an additional 2 5 h, at
which time THF 15 removed under reduced pressure and the residue 1s partitioned between
dichloromethane and bnne  The combmed organic layers are washed with dilute sodrum
thiosulfate/bnne and the aqueous layer 15 backwashed with dichloromethane The combmed
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organic layers are dned over sodum sulfate and concentrated under reduced pressure to
give aresidue  The residue 15 heated to 120 °C in DMF (8 mL) with lIithrum bromude
(03412 g 00039 mol) and lithium carbonate (0 2548 g 0 0035 mol) After 2h DMF s
removed under high vacuum and the mixture 1s partitoned between dichloromethane and
water The combined orgamic layers are washed with water, dned over sodum suifate and
concentrated to an o1l The o1l 1s chromatographed on silica gel (100 mL) using
dichloromcthane/hexane (30/70 to 50/50) to give 0 2706 g (52%) of the title compound, MS
(ESI-) for CyoH sBaNO mv/z 308 0 (M-H) , IR (dnft) 1511, 1483 1465, 1450 1336, 1222
1215 1172 1157 1138, 883 858,791,777 744cm’, '"H NMR (CDCL) § 535 544 657,
695 706-730,801 Anal Calcd for CysHsF5NO C,7378,H,424,N,453 Found C,
7265,H,420,N 445

Preparation 33 N,N-Diethyl-N~(2-{[6-fluoro-9-(4-fluorobenzyl) SH-carbazo}-4-
ylloxy}ethyl)amine

6-Fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-ol (0 0584 g, 0 19 mmo}), 2-
diethylaninoethylchloride hydrochlonde (0 0593 g 0 35 mmol) potassum carbonate
(0 0926 g, 0 63 mmo}), sodmm 10dide (0 0061 g 0 041 mmol) and DMF (2 mL) are beated
at 85 °C for 3 h. Afier the mixture had cooled, 1t 1s partiuoned between water and ethyl
acetate. The combmed organic layers are dnied over magnesium sulfate and concentrated to
an oil The o1l 1s chromatographed on silica gel (50 mL) usmg methanol/dichloromethane
(1799) to give 0 0471 g (61%) of the title compound, mp 75 76 °C, MS (ESI+) for
CasHaFaN,O m/z 409 3 (M+H)" IR (dnft) 1585 1507, 1481, 1461, 1343, 1269 1221,
1159, 1145, 871 820, 799, 776,739, 712 cm?, "H NMR (CDCk) 51 14,2.73,3 10 433
544 669 693,704-718 736,803 Anal Calcd for CosHysN2O C 73 51, H, 6 41
N, 686 Found.C,7330,H, 659,N, 677

Preparation 34 6-Methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one

p-Tolylhydrazine hydrochlonde (8 6693 g, 0 0547 mol) 1s added m portions to a
solution of 1,3-cyclohexanedionc (6 00 g © 053 mol) in water (100 mL) The mixture 13
allowed to stir for three days at room temperature The resulting sohds are collected by
filtration, washed with water and vacuum dned at 56 °C for 30 mun and then overnight at
room temperature to give the hydrazone The hydrazone, p-toluene sulfomc acid

monohydrate (8 31 g, 0 044 mol) and tohuene (350 mL) are heated at 120°Cfor25h
58
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After coolng the toluepe layer 1s decanted and washed with water and aq sodum
bicarbonate then dred over sodwm sulfate and concentrated to dryness The residue left
behind m the round bottom flask 1s dissolved m dichloromethane and washed with water and
aq sodmm bicarbonate (emulsion observed) and the orgamc layer 1s dried over sodmm
sulfate and concentrated to dryness The solds m the emulsion are collected and washed
with water followed by ether and vacuum dned at room temperature to grve 3 2168 g
(39%) of the utle compound The solids obtamed from the extractions are combmed and
chromatographed on silica gel (250 mlL) usmg methanol/dichloromethane ((/100 to 2/98 to
4/96) and then tmturated 1 ethyl acetate/dichloromethane/methanol/ heptane to give 0 4377
g (5%) of the utle compound An ahquot 18 chromatographed on siica gel (15 mL) usmg
dichloromethane (100 %) and then precpriated from dichloromethane/methanolhexane, mp
> 255 °C MS (ESI-) for Cy3HsNO m/z 198 0 (M-H) , IR (drdft) 3182 3155 3121, 3079
3062 3027, 2936, 1615, 1586, 1471, 1377, 1215, 1185, 1123, 798 cm’, '"H NMR (CD;0D)
6221,241 253,298,702 723,783 NHnot seen. Anal. Calcd for CisHsNO C,
7836,H,658 N,703 Found (av) C,7770,H,655,N, 696

Preparation 35 9-Benzyl-6-methyl 1,2,3,9-tetrahydro-4H-carbazol-4-one

6-Methyl-1 2,3 9-tetrahydro-4H-carbazol-4-one (7 6342 g 0 038 mol) 1s added to a
slurry of pentane-washed NaH (1 9563 g, 0 049 mol) mn DMF (43 mL) and, after strrnng for
20 mun, benzyl bromide (0 58 mL., 0 0011 mol) 1s added The muxture 1s cooled with a cold
water bath and addstional DMF (9 mL) 15 added to thm the sturry  After the shurry 1 sturred
for 34 mun, 1t 1s parttioned between water and ethyl acetate The combmed orgamc layers
are dned over magnesmm sulfate and concentrated to dryness. The resulung sohds are
recrystallized from ethyl acetate/dichloromethane/heptane 10 give 9 23 g (83%) of the title
compound The fitrate from the recrystallization 18 chromatographed on silica gel (225 mL)
using methanol/dichloromethane (1/99) to give 1 14 g (10%) of the title compound, mp 179-
179 5 °C, MS (ESI+) for C20H;yNO m/z 290 1 (M+H)* IR (dnft) 2938, 1631, 1521, 1468
1447, 1386 1360 1189, 1105, 953, 795, 757, 731, 702, 654 cm ' 'H NMR (CDCk) 52 21,
246,258,286,530 703,714,728 811 Anal Calcd for CooHoNO C, 8301, H,
662,N 484 Found C,8261,H,675,N 476
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Preparation 36 9-Benzyl-6-methyl-9H-carbazol-4-0l

Pynidinum bromsde perbromude (11 9436 g 0 0373 mol) 15 added to a mxture of 9-
benzyl 6 methyl-1,2,3,9 tetrahydro-4H-carbazol-4-one (8 93 g 0 0309 mol) m dry THF (42
mL) and dry DMF (30 ml) and the muxture 15 heated 10 75 °C  After sturing for 6 h, THF
1s removed under reduced pressure and the residue is parttioned between dichloromethane
and bnne  The combimned organc layers are washed with ditute sodwm thiosulfate/bnine and
the combmed orgamc layers are dned over magnesum sulfate and concentrated under ingh
vacuum to give an oil. Hexane 15 added to the oil and sohds precipitated These sohds are
upgraded by preciprtation from dichloromethane/ethyl acetate/hexane and vacuum dned at
room temperature. The 50ilds are combmed with ithmm bromrde (3 5386 g, 0 041 mol)
Inthrum carbonate (2.7427 g, 0 037 mol) and dry DMF (72 mL) and heated at 120 °C for
15h. DMF then 1s removed under high vacuum and the mixture 15 partitioned between
dichloromethane and water The combmed organic layers are washed with water and the
agueous layer 1s backwashed with dichloromethane The combmed organic layers are dned
over sodium sulfate and concentrated to an oil The oil 15 chromatographed on sitica gel
(300 mL) using ethyl acetate/heptane (30/70) The product fractions are rechromatographed
on sihca gel (200 mL) using ethyl acetate/heptane (10/90) to give 3 75 g (42%) of 9-bensyl-
6-methyl-9H-carbazol-4-o0l contamung a significant amount of 9-benzyl-3-bromo-6-methyl-
SH-carbazol-4-0l as an mmpunity The matenal 1s purified by reduction of the bromude 9-
Benzyl-6-methyl-9H-carbazol-4-ol The mixture (2 25 g 0 0078 mol) 1s dissolved 1n dry
THF (8 mL) 18 added to a shurry of Iithram alummum hydnde (0 7604 g, 0 020 mol) i dry
THF (42 mL) The mxture 1s stured overmight at 75-80 °C  The muxture then 1s cooled and
water (0 8 mL) 1s added followed by 15% NaOH (0 8 mL) and then water (24 mL) The
sohds are removed by filtration and washed with THF The filtrate 15 concentrated to
dryness and the residuc 13 chromatographed on silica gel (50 mL) using dichloromethane
(100 %) Recrystallzation from dichloromethane/hexane give 1 48 g (52%) of the title
compound, mp 160-161 °C, MS (ESI+) for CaoH;;NO m/z 288 2 (M+H)", IR (dnift) 3294
1468 1450, 1338 1302 1281, 1238, 1147 1117 790 779, 746 720 714 703 cm’,'H
NMR (CDCL)82.54 529,547,657,693,7 12 723,812 Anal Calcd for CyoH;sNO
C.8359 H 596 N 487 Found C 8351 H,603 N 494
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Example 45 N-{2-[(9 Benzyl-6-methyl 9H carbazol-4-yl)oxylethyl} N N-diethylamine

o’\/")’\

H,c
S

9-Benzyl-6-methyl-9H-carbazol-4-o0l (0 0597 g 0 21 mmol) 2-
diethylaminoethyichlonde hydrochlonde (0 0565 g 0 33 mmeol), potassum carbonate
(0 1007 g, 0 73 mmol) sodmm todide (0 0054 g, 0 036 mmol) and DMF (1 mL) are heated
at 85 °Cfor4 5h After the mixture had cooled, 1t 15 partiioned between water and ether
The agueous layer 1s also washed twice with ethyl acetate The combmed organic layers are
dned over magnesrum sulfate and concentrated to dryness. The residue 15 chromatographed
on sthea gel (60 mL) using methanoVdichloromethane (1799 to 3/97 to 5/95) to grve 0 0605
£ (75%) of the utle compound containing N-(2 [(9-benzyl-3-bromo-6-methyl-9H carbazol-
4-yl)oxy]ethyl}-N,N-diethylamme as an immpunty Attempts at punfing this matenial through
recrystallization are unsuccessfull, MS (ESI+) for CasH3oN;0 m/z 387 3 (M+H)® '"H NMR
(CDCl,) 5117253 278 317 437 547 668 696 711,721-734 817

Preparation 37 2-[(9-Benzyl-6-methyl-9H-carbazol-4-yl)oxylacetonitrile

A mxiure 9-benzyl-6-methyl-9H-carbazol-4-ol (1 4172 g, 0 0049 mol), potassium
carbonate (0 8184 g, 0 0059 mol), bromoacetonutrile (0 75mL, 0 011 mol) and DMF (18
L) 15 surred at room temperature for 3 h. The mixture 13 then parttioned between water
and dichloromethane and the combmed orgamic layers are dned over sodium sulfate and
concentrated 10 a residue  Water 15 added to the residue and sohds preciptated. The sohds
are collected by filtration and washed with water, followed by a Intle hexane, and then
vacuum dned at room temperature  The sohds are chromatographed on silica gel (150 mL)
usmg dichloromethane (100 %) to grve 1 4723 g (91%) of the title compound An ahquot 1s
recrystallized froin ethyl acetate/hexane chromatographed on silica gel (50 mL) using ethyl
acetate/hexane (20/80) and then recrystalhized agan from ethyl
acetate/dichloromethane/hexane, mp 188-188 25 °C MS (ESI+) for CpHsN;,0 m#z 327 2
(M+H)*, IR (dnft) 1497 1467 1447 1365 1340, 1305, 1264 1237, 1152 1126 1053
799 781,754 711cm', "H NMR (CDClL) 8254 506 549,673,710,725,736 810
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Anal Calcd for CpHsN;O C 8096,H,556,N,858 Found C,8062,H 568, N,
8 55

Example 46 2-[(9-Benzyl-6-methyl-9H-carbazol-4-yl)oxy]ethylamne

oNNHz

Hs . [°°°”
<f

Borane-methyl sulfide (1 2 mL., 0013 mol) 1s added to a mixture of 2-[(9-benzyl-6-
methyl-9H-carbazol-4-yDoxyJacetontrile (1 3337 g, 0 0041 mol) i dry THF (35 mL) and
the muxture 15 allowed to stir at room temperature for 5 5 h. The excess borane then 1s
cautiously quenched with methanol and the rmixture 1s concentrated under reduced pressure.
Methanol and dichloromethane are added to the residue and the solution 1S agam
concentrated under reduced pressure (repeated twice) The sohids are then dissolved m
methanol/dichloromethane with heatmg and 4N HC] (10 mL) 15 added The muxyure 18
stured for 15 mun while being warmed shightly The solvent 1s then removed under reduced
pressure and the resudue 15 partsioned between dichloromethane and aq sodmum bicarbonate.
The combmed orgamc layers are drnied over sodum sulfate and concentrated to dryness.
The residue 18 chromatographed on sihica gel (300 mL) using methanolVdichloromethane
(2/98 and 6/94) to give 0 B9 g (66%) of the title compound. The salt of 2-{(9-benzy}-6-
methyl-SH-carbazol-4-yl)oxy)ethylamme (0 2310 g 0 70 mmol) 1s formed with maleic acid
m dichloromethane and recrystallized from methanol/dichloromethane/hexane to give 0 2051
g (66%) of the maleic acid salt, mp 187 5-188 °C, MS (ESI+) for CpHaNyO m/z 331 3
M+H)", IR (dnft) 3027, 2984, 2926, 2887, 1601, 1579, 1497, 1483, 1465 1364, 1344
1267, 1150 865,747 cm' "H NMR (CD,0OD) 52 52,359 452 554,623 677 709
722 733 816 NH; not seen. Anal Caled for CaHN,O CHLO4 C,6994 H,587, N
627 Found C 6993,H,590,N, 629

COOH

Preparation 38 2-[(9-Benzyl-6-methyl 9H-carbazol-4-yloxyjethylformamde
A muxture of 2-[(9-benzyl 6-methyl 9H-carbazol-4-yl)oxy]ethylamme (0 2974 g
090 mmol) dichloromethane (4 mL) and ethyl formate (4 mL} 15 heated at 62 °C
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Additional dichloromethane (6 mL) and ethyl formate (6 mL) are added After 4 h, the
mxturc 18 concentrated to dryness and the residue 15 chromatographed on sihica gel (100
mL) using methanol/dichloromethane (4/96) The resulung sohds are recrystallized from
cthyl acetate/dichloromethane/hexane to give 0 2716 g (84%) of the itle compound, 'H
NMR (CDCL) 5255 394 436 548,611,664,699 711,724 732 806,828

Example 47 N-{2-[(9-Ben7yl-6-methyl-9H-carbazol-4-yl)oxy]ethyl}-N-methylamme

Borane-methyl sulfide (0 12 mL, 0 0013 mol) 1s added to a mxture of 2-[(9-benzyl-
6-methyl-9H-carbazol-4-yl)oxylethylformanude (0 1565 g, 0 0013 mol) n dry THF (3 mL)
and the mixture 15 stired overmught at room temperature The excess borane 1s cautiously
quenched with methano] and the mixture 1s conceatrated under reduced pressure  Methanol
and dichloromethane are added to the resudue and the solution 1s agam concentrated under
reduced pressure (repeated twice) The solids are then dissolved
methanol/dichloromethane and conc HCI (27 drops) 1s added After the muxture had stored
for 1 3 b, the solvent 1s removed under reduced pressure and the residue 18 parttioned
between dichloromethane and ag sodmm bicarbonate The combined organic layers are
dned over sodmum sulfate and concentrated to an oil The o1l 15 chromatographed on silica
gel (40 mL) using acetone/dichloromethane/0 25% NH,OH (10/90, 20/80 and 50/50) to
give 0 1300 g (86%) of the utle compound, mp 96-96 75 °C, MS (ESI+) for CxsHpN20 m/z
3452 (M+H)", IR (dridft) 1600, 1580, 1467, 1449, 1341, 1307 1268 1242, 1151, 1128
794 719,744, 718, 708 cm*, *H NMR (CDCh) 52 54,2 61 322,439,548,6 68,696

711,724 7.31 809 Anal Calcd for CoHaN;0- C,8020,H,702,N,813 Found C,
7988,H,715,N, 812
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Preparation 39 9-(4-Fluorobenzyl)}-6-methyl-1 2 3,9 tetrahydro-4H-carbazol-4-one

6-Methyl 1 2 3 9 tetrahydro-4H-carbazol-4-one (0 5457 g, 0 027 mol) 1s added to a
slurry of pentane-washed NaH (0 1369 g 0 0034 mol) m DMF (3 mL) and after sturring for
20 mmn, p-fluorobenzyl bromude (0 42 mL, 0 0034 mol) s added, followed by addstional
DMF (2 mL}) After the stury had stuved for 2 5 h 1t 1s partitioned between water and ethyl
acetate. The combined organic layers are washed with water, dned over sodiom sulfate and
concentrated to dryness The resultmg sohds are chromatographed on silica gel (200 mL)
using dichloromethane (100%) to give 0 6929 g (82%) of the title compound. An aliquot 18
recrystalhzed from ethyl acetate/heptane, mp 209 5-210 °C; MS (ESI+) forCyH,sFNO m/z
308 2 (M+H)" IR (drift) 2939, 1629, 1510 1467, 1449 1413 1362, 1225 1219, 1190,
1158, 1107, 1094, 832, 797 cm ', 'H NMR (CDC),) 52 23,247,259 285 527,699,
705,712 811 Anal Caled for CosHioFNO C 7815 H,590,N 456 Found C,
7764, H,587 N 444

Preparation 40 9-(4-Fluorobenzyl)-6-methyl-9H-carbazo}-4-ol
Pyndmmm bromide perbromide (0 8153 g 0 0026 mol) 15 added to a maxture of 9-
(4-fluorobenzyl)-6-methyl-1,2,3,9-tetrahydro-4H-carbazol-4-one (0 6351 g, 0 0021 mol) m
dry THF (4 2 mL) and dry DMF (3 mL) and the mixture 18 heated to 75 °C  After sturing
for 6 h, addrtional pyndmmum brommde perbromude (0 0951 g, 0 30 mmol) 1s added and the
mixture 18 stured another hour After stonng n the freezer overnight, the muxture 1s agam
heated for another 40 mm. THF 1s removed under reduced pressure and the residue 15
parttioned between dichloromethane and brme  The combined orgamc layers are washed
with dilute sodnnn thiosulfate/bnne and the aqueous layer 18 backwashed with
dichloromethane The combmed orgamc layers are dned over magnesium sulfate and
concentrated to dryness. The residue 1s combined with lthrum bromude (0 4092 g 0 0047
mol), lithwum carbonate (0 3652 g, 0 0049 mo}) and dry DMF (12 mL) and heated at 120 °C
for 1 5Sh. DMF 15 removed under high vacuum and the mixture 15 partitioned between
dichloromethane and water The combined orgamc layers are dned over sodum sulfate and
concentrated to dryness. The residue 1s chromatographed on silica gel (100 mL) using
hexane (100% to remove oil from sample) followed by ethyl acetate (100%) The residue 1s
chromatographcd agam on silica gel (125 mL) using ethyl acetate/heptane (10/90) to give
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00505 g (8%) of the title compound, MS (ESI-) for C;HsFNO m/z 304 1 (M-H), 'H
NMR (CDCl;) 8254 533 543 657 693,708 724 812

Example 48 N,N-Diethyl-N-(2-{[9-(4-fluorobenzyl)-6-methyl-9H-carbazol-4-
5  ylloxy}ethyl)armune

9-(4-Fluorobenzyl)-6-methyl-9H-carbazol-4-ol (0 0505 g, 0 17 mmol) 2-
diethylammoethylchlonde hydrochlonde (0 0411 g 0 24 mmol), potassmum carbonate
(0 1018 g, 0 74 mmo]), sodmum rodide (0 0046 g, 0 031 mmo]) and DMF (3 mL) are heated
10 at85°Cfor3h After the mxture had cooled, 1t 15 partiioned between water and ethyl
acetate The combimned organic layers are dned over magnesum sulfate and concentrated to
dryness The residue 1s chromatographed on silica gel (60 mL) using
methanol/dichloromethane (1/99 to 2/98 to 4/96) to give 0 0332 g (50%) of the utle
compound MS (ESI+) for C;eHasFN.O m/z 405 3 (M+H)', IR (dnft) 2966 1601 1506
15 1460 1339, 1269, 1242, 1218, 1150, 1127, 1054, 790, 781, 746 717 cm*, "H NMR
(CDCL)3190,255,280,318 439 546,671 694,707,722,733,819 Anal Cakd
for C;HyFN,O C,7720,H,722,N,693 Found C,7579,H,761,N,655

Example 49 2-({2-[(9-benzyl-9H-carbazol-4-yDoxylethyl }amuno)-1-ethanol and
20  1its maleic acid saht

. J’"""""'OH
G
k©

To a muxture of 9-benzyl-4-(2-bromoethoxy)-9H-carbazole (0 2350 g 0 618 mmol)
ethanclamme (0 41 ml, 0 68 mmol) and acetomstnile (10 ml) 15 added dusopropylethylamine
(0 118m] 068 mmol) The mixture 18 refluxed at 85 °C for24 h  The muxture 1s then

25 concentrated partrtioned between CHyCl; and bnine  The orgamc layer 18 washed with
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water and dnied over magnesium sulfate Column chromatography (30 ml sikca gel) usmg
methanolVCH,Cl, (5/95) gave an oil, which 1s converted to the maleic acid salt 1o give 0 108
g (37 %) of the utle compound mp 160 °C, IR (dnft) 1580 1532 1499 1487, 1458, 1380,
1356 1343, 1334, 1268, 1146 1113, 748, 714 705 cm ', 'H NMR (300 MHz, DMSO-d6)
5318 330 369,450,527,564,599,678,709,719,736,757,830,866 Anal

Calcd for Cz3thN;0,*CJH O, 20 SHO C,6679,H,602 N 577 Found C, 66 58, H,
589,N,569

Preparation 41 9H-Carbazol-4-0l

1,2,3 9-Tetrahydro-4H-carbazol-4-one (11 59, 0 063 mol), anhydrous hthum
chlonde (1076 g 0255 mol) anhydrous copper (IT) chlonde (17 73 g 0 132 mol) and
DMF (70 mL) are combmed and heated at 62 °C for 28 h. The muxture is cooled and the
resulting sohds are collacted and washed with water followed by hexane. The sohds are
trturated four times m cthyl acetate at 80 °C  Each tmme the fiitrate 15 washed with water
and the orgamc layer 13 dried over sodmum sulfate and concentrated to dryness. The solids
collected by filtration are then dissolved i dichloromethane/methano), dnied over sodram
suMate and concentrated to dryness. The combmed solds gave 12 29 g of the chloro
miermediate. A muxture of the chloro intermediate (6 52 g 0 030 mol), ithmm bromide
(5 464 g 0 063), bthmm carbonate (4 530, 0 061 mol) and dry DMF (80 mL) 15 heated at
120 °C for 7 5 h and then stured for two days at room temperature. The mixture 18
partiioned between water and dichloromethane and the combined organic layers are washed
with brine, dried over sodmm sulfate and concentrated to dryness The resulung residue 15
chromatographed on silica gel (300 mL) usmg ethyl acetate/hexane (20/80) to gave 2.543 g
(42%) of the tule compound, MS (ESI+) for C,:H,NO m/z 184 1 (M+H)* "H NMR
(CDCL)5532,660,704,727,743,807,829

Preparation 42 2-(9H-Carbazol-4-yloxy)acetomtrile

A muxture of 9H-carbazol-4-ol (2 543 g 0 014 mol), potassum carbonate (0 2 386
g, 0 017 mol), bromoacetomtrilc (2.5 mL, 0 036 mol) and DMF (42 mL) 18 stured at room
temperature for 4 b The muxture s then partitioned between water and ethyl acetate The
combmed organic layers are dried over sodmum sulfate and concentrated to a ressdue. The
resulting residue 15 chromatographed on sihca gel (200 mL) using ethyl acetate/hexane
(20/80) to gtve 0 703 g (23%) of the utle compound, mp 120-120 5§ °C, MS (ESI-) for
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CiH1oN20 m/z 221 0 (M H) IR (dnft) 3399 1605 1585, 1508, 1452, 1346, 1336, 1269,
1242 1212, 1106 785 757 750,723 cm’, "H NMR (CDCL) 8507 676 721 729
738-747,8 18,828 Anal Caicd for C,,H;gN2O C,7566 H 453,N 1260 Found C
7541,H,452,N 1248

Preparation 43 2-({9-[(5-Chloro-1-benzothiophen-3-yhmethyl]-9H-carbazol-4-
yl}oxy)acetomtrile

2-(9H-Carbazol-4-yloxy)acetonttnle (0 146 g, 0 66 mmol)) 1s added to a shurry of
pentane-washed NaH (0 0441 g, 0 0011 mol) 1n DMF (1 mL) and allowed to st for 20 mm
at room temperature. 3-(Bromomethyl)-S-chlorobenzotinophene (0 229 g 0 88 mmol) 15
added and after stuning for 1 h the mixture 1s partitioned between ethyl acetate and water
The combmned organic layers are dned over magnestum sulfate and concentrated to an ol
The oil 1s chromatographed on silica gel (75 mL) using ethyl acetate/hexane (20/80) and
sohds are precipitated using dichloromethane/hexane to give 0 148 g (56%) of the title
compound MS (ESI+) for CxH sCIN20S m/z 425 2 (M+Na) IR (dnft) 1581, 1460 1439
1332, 1279 1232 1221 1155,1148 1115 1079 833,780 752,717 cm’, 'H NMR
(CDCKL)5510,570 672,680 712,728-747,780 787 836 Anal. Caled for
CuH,sCIN;OS C, 68.57 H,375,N,695 Found C, 68 87,H,422,N, 656

Example 50 2-({9-[(5-Chloro-1-benzothwophen-3-yl)methyl]-9H-carbazol-4-
yl)}oxy)ethylamine, methane sulfonate salt
o"\/NH!
i s
o

A muxture of 2-({9-{(5-chloro-1-benzothiophen-3-y)methyl]-9H-carbazol-4-
yl}oxy)acetonzile (0 0915 g 023 mmol) dry THF (2 mL) and borane-methyl sulfide (0 07
mL, 0 77 mmol) 15 stirred at 83 °C for 1 5 h. The muxture 1s then cooled the excess borane
18 cautiously quenched with methanol and the muxture 15 concentrated under reduced
pressure  Twice more methanol and dichloromethane are added to the residue and the
solution 15 again concentrated under reduced pressure  The solids are slurned 1n
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methanol/dichloromethane and conc HCI (approx 1 5 mL) 15 added and the muxture 1s
heated at 64 °C for 40 mn  Afier coobng, the muxture 15 concentrated to dryness under
reduced pressure and the residue 1s parutioned between dichloromethane and aq sodmum

6219 1 T

bicarbonate The combmned orgamc layers are dned over sodium sulfate and concentrated to
dryness The residue 15 chromatographed on silica gel (S0 mL) usmng
methanol/dschloromethane (2/98 and 4/96 and 6/94) to grve the desired free base. The
methane sulfonate salt 15 formed by dissolving the free base (0 0547 g, 0 13 mmol) m
dichloromethane/methanol and adding methanesulfonic acid (0 0 013 g, 0 14 mmol) to the
soluuon Solds crystalhzed and are collected, washed with dichloromethane and vacuum
dned at room temperature to grve 0 0481 g (42%) of the title compound, mp >256 °C, MS
(ESI+) for CxH,yyCIN, 08 m/z 407 2 (M+H)* IR (dnft) 1585, 1457, 1328, 1269, 1240,
1221, 1197, 1180 1165 1149, 1044, 783, 772, 750, 717 cm ', '"H NMR (CD0D) §2 71
361,455,582,685,700,720-7 53,786,843

Anal Caled for CaH,sCIN;OS CHO,8 C,5730-H 461,N 557 Found C,5690:H
468, N 549

Preparaton 44 2-({9-[(2-methyl-1,3-thinzol-4-ylymethyl)-9H-carbazo)-4-
yl}oxy)acetontnle

2-(9H Carbazo}-4-yloxy)acetonstnle (0 143 g 0 64 mmol)) 1s added to a slurry of
peatane-washed NaH (0 0825 g, 0 0021 mol) in DMF (1 mL) and allowed to str for 20 mm
at room temperature  4-Chloromethyl-2-methyitluazole hydrochlonde (0163 g, 0 89 mmol)
18 added and after sturing for 2 h the maxture 1s parttioned between ethyl acetate and water
The combined organic layers are dned over magnesum sulfate and concenteated to an oil.
The oil 1s chromatographed on sthca gel (75 mL) using ethyl acetate/hexane (20/80 and
40/60) and sohds are crystallzed from dichloromethane/ether to give 0 162 g (76%) of the
title compound, MS (ESI+) for CisH;sNsOS m/z 334 2 (M+H)", IR (dnft) 1581, 1459
1440, 1341, 1333 1275 1228, 1215, 1182, 1157 1151, 1113, 782,754, 718 cm* 'H NMR
(CDCL)5274,509 562,638 678,719,731,744, 832 Anal Calcd for CioH;sN:OS
C,6845,H,453,N,1260 Found C,6827,H 453 N, 1233
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Example 51 2-({9-[(2-Methyl-1 3-tuazol-4-yl)methyl]-9H-carbazol-4-
yl}oxy)ethylamine, methane sulfonate salt

[>-on,

A muxture of 2-({9-{(2-methyl-1 3-thazol-4-yl)methyl]l-9H-carbazol-4-
yl}oxy)acetomtrile (0 1229 g 0 37 mmol) dry THF (3 mL) and borane-methyl sulfide (0 11
mL 00012 mo)) 1s sturred at 83 °C for 3 h. The muxture 1s then cooled, the excess borane 15
cautiously quenched with methanol and the nuxture 1s concentrated under reduced pressure.
Methanol and dichloromethane are added to the resudue and the solution 15 agam,
concentrated under reduced pressure (repeated twice) The sohuds are heated at 60 °C m
methanol/dichloromethane and conc HC] (2mL) for 1 h. After coolng the mxture 1s
concentrated to dryness under reduced pressure and partiioned between dichloromethane
and aq sodmm bicarbonate. The combmed organtc layers are dned over sodum sulfate and
concentrated to dryness The o1l 1s chromatographed on silica gel (30 mL) using
methanoVdichloromethane (2/98 and 4/96) to give 0 0754 g (61%) of the desired free base
The methane sulfonate salt 1s formed by dissolving the free base (0 0696 g 0 21 mmol) in
dichloromethane and adding methanesulforuc acid (0 0 0201 g, 0 21 mmol) to the soluton.
The solution 15 concentrated and the solids are recrystallized from ethyl
acetate/dichloromethane/methancl to grve 0 0400 g (45%) of the title compound, mp 228 5-
229 0 °C, MS (ESI+) for C;5H,sN;08 mv/z 338 2 M+H)", IR (dnft) 1458 1343, 1335,
1269 1239, 1223 1182 1165, 1155 1119, 1043, 782, 770, 751, 713 cm *, '"H NMR
(CDyOD) 5265,269,358,452,560,675,681,723,739,751,838 Anal Calcd for
CisHjoN3OS CH,0:S C 5541,H,535,N 969 Found C 5508,H,539,N, 954

Preparation 45 9-Benzyl-3 3-dichloro-1 2 3,9-tetrahydro-4H-carbazol-4-one

A mxture of 9-benzyl-1 2 3 9-tetrahydro 4H-carbazol-4-one (0 491 g, 1 78 mmol),
copper (IT) chlonde (1 60 g 8 92 mmol) LiCl1(0 225 g 5 34 mmol), and DMF (5 mL) 1s
surred at 105°Cfor 2 5 h and then at 140 °C for an addittional 1h  After cooling, the
muxture 1s stored overmght 1n the refrngerator and then partitioned between ethyl acetate and

-
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brine/aq sodium bicarbonate and brine. The organic layer 15 dried over magnesium sulfate
and concentrated to dryness. The resultng sohd 15 used without further punfication i the
next step (1o prepare 9-bensyt-3-chloro 9H-carbazol-4-ol

'H NMR (CDCh) 8 3 03-3 10, 535 703 730 831

Preparation 46 9-Benzyl-3-chioro-9H-carbazo}-4-o}

A mixture of 9-benzyl-3,3-dichloro-1 2,3 9-tetrahydro-4H-carbazol-4-one (0 225 g
178 mmol) LaCl (0225 g 5 34 mmol), LCO, (0 395 g, 5 34 mmol), and DMF (6 mL) 18
heated at 135 °C for 45 mm After cooling the muxture 1s partitioned belween ethyl ether
and ag ammonmm chloride/brme and brme, The orgamc layer 1s dnied over magnesmm
sulfate and concentrated to dryness. Chromatography on silica gel (40 mL) usmg ethyl
acetate/hexane (10/90) gave 0 382 g of 9-benzyl-3-chloro-9H-carbazol-4-0L
'H NMR (CDCly) 85 48, 6 14, 6 88 7 11,7 12,7 24-736 743,837

Preparation 47 [(9-Benzyl-3-chloro-9H-carbazol-4-yl)oxy]acetonitrile

A mnxture of 9-benzyl-3-chloro-9H-carbazol-4-01 (0 227 g 0 739 mmol)
bromoacetomtrile (0 177 g 1 48 mmol) potassium carbonate (0 204 g, 1 48 mmol), and
DMF (2 mL) 1s heated at 85 °C for 4 h, then allowed to cool and stir at room temperature
for 12 h. Additional bromoacetontnle (0 177 g) and potassum carbonate (0 204 g) are
added and the mixture 1s heated agam at 85 °C for 2 h. After cooling the mmxture 1s
combmed with that from another experrment run in the same manner (startmg with 0 15 g of
9-benzyl-3-chloro-SH-carbazol-4-of) and the combmed mixtures are partihoned between
ethyl acetate-aq ammonmum chlonde/bnine and brme. The orgamic layer 15 dried over
magnesum sulfate and concentrated (o dryness. Chromatography on sihica gel (55 mL)
using ethyl acetate-hexane (10/90) gave 0 292 g of {(9-benzyl-3-chloro-9H-carbazol-4-
yhoxy]acetomtrile as a clear hqud
'HNMR (CDCh) 85 07 550,711 715,725-7 47 750,834
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Example 52 2-{(9-Benzyl-3-chloro-9H carbazol-4-yl)oxylethylamme,
methanesulfonate salt
J)‘Ha

<wes
0

To [(9-benzyl-3-chloro-9H-carbazol-4-yl)oxylacetoniirile (0 292 g, 0 842 mmol) in
THF (6 mL) 15 added borane-methyl sulfide complex (0 24 mL, 2 53 mmol) The mxture is
sturred at 80°C for 2 5 h and then allowed to cool. MeOH 15 carefully added to the residue
until gas evolution ccased and then the mixture 15 concentrated under vacuum. MeOH
addion/removal s repeated two more tmes and then MeOH dichloromethane (about 2 mL
each) 1s added followed by several drops of conc HCl The muxture s starred for about 15
mmn and then taken to dryness under vacuum  After partitioming with dichloromethane and
ag sodim bicarbonate and drying, the residue 1s chromatographed on silica gel (50 mL)
using MeOH-dichloromethane (2/98 to 4/96) 10 give 0 206 g (70%) of 2-[(9-benzyl-3-
chloro-9H-carbazol-4-yl)oxylethylamme The methanesulfonate salt 1s prepared by
dissolving 2-((9-benzyl-3-chloro-9H-carbazol 4-yl)oxylethylamme in MeOH and
dichloromethane and adding methanesulfomc acid (0 0581 g) The mixture 15 concentrated
to dryness under vacuum and the residue s crystalhzed from dichloromethane-hexane to
give 0 206 g of 2-{(9-benzyl-3-chloro-9H-carbazol-4-yl)oxy|ethylanune, methanesulfonate
salt as a whate crystalline sohd.
'HNMR (CDCh) 519 329 431 549 707 712,727 735-749 832

Preparation 48 9H-Carbazol-4-ol
To a muxture of 1,2,3,9-tetrahydro-4H-carbazol-4-one (6 02 g, 32 5Smmol) n 1 1
ethylene glycol. p-dioxane (100 mL) at 80 °C 1s added copper (II) chlonide (21 g, 156 2
mmol) The mixture 1s heated for 20 minutes The mixture 1s then partrtioned between
water and ethyl acetate The layers are separated and the organic layer 1s washed three tumes
with water (200 mL) The organic layer 15 dmed over anhydrous sodmsm sulfase, filtered and
concentrated The residuc 1s dissolved in DMF (100 mL) to which 1s added Ithuum bromde -
(704 g 81 25 mmol) and hthrum carbonate (6 0 g 81 25 mmol) The muxture 1s heated at

120 °C for 4 5 hours The muxture 1$ then partitionsd between water and ether The ether
7
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layer 1s washed three times with water (200 mL) The ether layer 1s dned over anhydrous
sodum sulfate, fitered and concentrated Column chromatography, siica gel (800 mL)
using CH,Cl, as eluent gave 1 1 g (13%) of the title compound,

'H NMR (CDCh) 8526,657 701 726 741 805 826 Anal Caled for Ci,H;NO C
78 67,H,495,N,7 64 Found C, 78 04,H, 494, N, 7 58

Preparation 49 (9H-Carbazol-4-yloxy)acetontrile

To a muxture of 9H-carbazol-4-01 (1 1 g, 6 0 mmol) mn acetomtrile (100 mL) 1s added
potassium carbonate (1 66 g, 12 mmol) and bromoacetomtnle (0 42 mL, 6 0 mmol) The
mxture 18 stured at room temperature for 20 h. The muxture 1s partiioned between water
and CH;Cl: The layers are separated and the organie layer dned over anhydrous sodmm
sulfate, filtered and concentrated Column chromatography silica gel (100 mL), usmg
CH;CL as eluent gave 1 13 g (85 %) of the ttle compound, "H NMR (DMSO-d¢) § 5 4,
681,718 736,746,809, Anal Caled for C,JH,oN20 C, 7566, H 4 53, N, 12.60
Found C,7518,H,456 N 1254

Preparation 50 2-(9H Carbazol-4-yloxy)ethylamune

To a mixture of (9H-carbazol-4-yloxy)acetomtrile (1 13 g, 5 1 mmol) i dry THF (50
mL) 1s added borane-methyl sulfide complex (1 4 mL, 153 mmol) The muxture 1s heated at
85 °C for 6 h. Methanol 1s added slowly until gas evolution ceased The solvents are
removed under reduced pressure  Methanol (20 mL) 1s added then removed under reduced
pressure  Methanol (50 mL) and concentrated hydrochlorc acid are added and the mmxture
heated at 65 °C overmght. The muxture 1s neutralized with saturated potassium carbonate
and partitioned between water and CH;Ck  The layers are separated and the organic layer
washed twice with water (100 mL), dned over anhydrous sodmm sulfate, filiered and
concentrated Column chromatography, siica gel (200 mL) usmg CHyOH/CH,CL, (4/96)
gave 0 61g (53 %) of the tle compound, IR (dnft) 3082 1608, 1585 1456, 1443, 1346,
1336, 1303 1252 1222, 1098 911,782 750,719 cm' 1H NMR (DMSO-d6) 53 05,
413,665,703 712,724,731 741 8 12, Anal Calcd for CsH1sN2O C, 74 31, H,
624,N 1238 Found C 7390 H 632,N 12 14
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Preparation 51 tert-Butyl 2-(9H-carbazol-4-yloxy)ethylcarbamate

To a mixture of sodum hydroxade (0 1 g8 2 6 mmol) i water {60 mL) 1s added 2-
(9H-carbazol-4-yloxy)ethylamine (0 59 g 2 6 mmol) n THF (10 mL) Boc anydnde (0 567
g, 2 6 mmol) 15 slowly added and the nuxture stired at room temperature for2h  The
mixture 15 partiioned between water and CH,Cl; The layers are separated and the orgamc
layer washed with water (SO0 mL) The organic layer 15 dned over anhydrous sodium sulfate,
fillered and concentrated to give 0 84 g (100 %) of the tide compound, 'H NMR (CDCkL) &
146 375 43,51 66 705 73,732 74,812,825, Anal Cakd for C;sHnN,05 C,
6992,H,679,N,858 Found C, 6647,H, 6 60, N, 794

Example 53 2-([9-(3-Bromobenzyl)-9H-carbaml—4—yl]oxy}ethyhmmn, malewc acid salt
"N
Q
=
l [COOH

Br

To a solution of sodmun hydnde (0 0059 g 0 375 mmol) m dry DMF (2 mL) 15
added tert-butyl 2-(9H-carbazol-4-yloxy)ethylcarbamate (0 08 g, 0 245 mmol) The mixture
18 stured for ¥ h at room temperature  1-Bromo-3-(bromomethyl)benzene (0 062 g, 0 248
mmol) 18 added and the puxture starred at room temperature for 2 h. The muxture 1§
partiioned between water and CH,Ck  The layers are separated and the orgamc layer
washed three tmes with water (5 mL) The orgamc layer 15 dned over anhydrous sodmum
sulfate, filtered and TFA (2mL) 1s added The mxture 15 strred at room temperature for 30
mumutes. The muxture 15 neutratrzed with saturated potassnim carbonate. The layers are
separated and the organic layer washed twice with water (S mL) Column chromatography
sihca gel (100 mL) using CH,Cl, CH,OH NH*OH (95 4 1) gave an oil. The oil s
converted to the maleic acid salt to give 0 0731 g (58%) of the ttle compound IR (dnft)
1623 1581 1499 1482 1460 1353 1332 1273 1113 1019 999 861, 782, 749, 717 cm
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'HNMR (DMSO-ds) 534 44 S7 60 68,704,725 737 80 836 Anal Cald for
C2.H,;3BrN;O CH,0, C 5872, H 453 N 548,Br 1563 Found C 5837,H,466,N
537

Example 54  2-{[9-(3-Fluorohenzyl)-9H-carbazol-4-ylJoxy)ethylamne, maleic acid salt

oo
o

£
Following the procedure of Example 53, the title compound 1s prepared

IR (drift) 3051, 2938, 1618 1586 1500 1485, 1460 1360 1335 1271, 1247 862 781,

750,715cm' MS (ESI+) for ¢21 h19 n2 ol fy,H m/z 335 3 (M+H)* "H NMR (DMSO-d¢)

8343,44,57,60,68 69,70 73 74,76,80,84 Anal Calcd for

Ca:HyoFN20 CHLO4 C, 66 66 H,515,N,622 Found C,6562,H, 521, N, 601

Example 55  2-{[9-(2-Bromobenzyl)-9H-carbazol-4-yl]oxy}ethylamme, maleic acid salt

"
..,
<d

Followmg the procedurs of Example 53, the trtle compound 1s prepared.
IR (drift) 1585, 1570, 1517, 1499 1482, 1461 1443, 1352 1341, 1271 1021, 997, 863
749,716 cm' MS (BSI+) for ¢21 h19 n2 bri oy m/z 395 2 (M+H)* 'H NMR (DMSO-d¢)
834,44,57,60,62 68,7274 74 77,80,84 Anal Calcd for
CHsBiN;0 CH,O, C,5872 H 453,N,548,Br, 1563 Found C,5824,H,461 N
527

74
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Eeample 56  2-{[9-(4-Methylbenzyl)-9H carbazol-4-ylJoxy}ethylamine maleic acid salt

HzNIO
C.
N COOH
g
Following the procedure of Example 53, the title compound is prepared
IR (dnft) 1581 1531 1499, 1483, 1461 1353 1343, 1333 1112 1019, 998 861, 782,
750, 715cm' MS (ESI4+) for c22 h22 n2 o, m/ 331 3 (M+H)* 'H NMR (DMSO-ds) &

219,34,44 56,60 67,70,718,724 74 80,83 Anal Cald for
CnHN,0 CHO, C 6994,H,587 N 627 Found C 6873 H,595 N,593

Example 57 2-{[9 (2-Fluorobenzyl)-9H-carbazol-4-ylJoxy)ethylamine, maleic acid salt

"
C.
<X,

Followwng the procedure of Example 53, the title compound 1s prepared
IR (drift) 3046, 1623, 1585, 1488 1460 1352 1334 1275 1177 1145, 1113 861 782,
749 714cm’ MS (ESI+) for c21 h19 n2 f1 o, Anal m/z 335 3 (M+H)* 'H NMR (DMSO-
d)534,44,569,602,67,678 698,726,737,756 804 835, Caled for
C2H1sFN;O CHLO4 C, 66 66,H, 515 N, 622 Found C, 66 10; H, 5 20, N, 6 06

Example 58 2-{[9 (3-Methoxybenzyl)-9H-carbazo! 4-ylJoxy}ethylamme malesc acid sakt

-715
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Followng the procedure of Example 53, the title compound 15 prepared.
IR (drift) 3045, 3005, 2947, 1622, 1598, 1531, 1488, 1459, 1353, 1336, 1271, 864, 752,
5 748,718cm' MS (ESI4) for c22 h22 2 0,Anal m/z 346 5 (M+H)" "H NMR (DMSO-d)
8343,363,441,56,60,65,669,678,7.2,74,76, 80, 834, Calced for
CHNy0, CHO, C,6752,H,567,N,606 Found. C,6681,H,573,N, 587

Example 59  2-{[9-(3 5-Dmethoxybenzyl)-9H-carbazol-4-yljoxy }ethylamme, maleic acad

“z“\L
T
g

Followmg the procedure of Example 53, the title compound is prepared.
IR (dnft) 3046, 3001, 2958, 2837 1596, 1551, 1532, 1499, 1482, 1459, 1351, 1205, 1157
748 711cm' MS (ESI+) for ¢23 h24 n2 0y m/z 377 4 (M+H)* 'H NMR (DMSO-dg) &
15 342,361,441,56 60,62,63,68,72,74,76,80,83 Anal Calcd for
CsHauN20y CHO4 C,6584,H,573,N,569 Found C,6521,H,589,N,542

Example 60 2-{[9-(4-Bromobenzyl)-9H-carbazo}-4-ylJoxy}ethylanune, maleic acid salt

-76-
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Following the procedure of Example 53 the title compound 1s prepared
IR (dnift) 3047 3030 1622, 1582 1551 1531 1499 1484 1460 1359 1334 1270 861
749,715 cm"' "H NMR (DMSO-ds) 5343 441 563 601 678 702 723 737 742
7 56, 8 06, 8 34, Anal Calcd for C;;HyBrN,O C.H O, C 5872 H 453 N 548 Br
1563 Found C, 5835,H,457 N,534

Example 61  2-{[9-(3-Methylbenzyl)-9H-carbazol-4-yIJoxy}ethylammne, maleic acid salt

COOH

[

COOH

3Q§o E

Following the procedure of Example 53, the title compound 1s prepared
IR (dnft) 3053, 3026 2958, 1579 1535 1525 1517 1499, 1483 1460 1355 1334 1271
751,716 cm’ MS (ESI+) for 22 h22 n2 o, m/z 331 34 (M+H)* 'H NMR (DMSO-dg) &
343,441,559,604,677,702,699,72,737,755,80, 834, Anal Caled for
CaHpN;O CHO.. C, 6994, H, 587, N, 627 Found C,6742,H,580,N 575

Example 62  2-{[9-(2-Methylbenzyl)-9H-carbazol-4-yljoxy}ethylanune, maleic acid salt
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Followmng the procedure of Example 53, the tile compound 1s prepared

IR (drift) 1627, 1595 1580, 1531, 1517 1498 1483 1460 1352 1343 1272, 861 749
739 716 cm! MS (ESI+) for ¢22 h22 n2 o, m/z 331 35 (M+H)* 'H NMR (DMSO-ds) §
24 35,44,56,60,604,678 686,71,723,733 742,806, 838, Anal Calcd for
CnHnNaO CHLO, C, 6994, H,587,N,627 Found C,6908,H,604, N 597

Preparation 52 6-Methoxy-1,2,3,9-tetrahydro-4H-carbazol-4-one

To a muxture of 4-methoxyphenyl hydrazne (0 359 g, 2 06 mmol) m toluene (30
mL) 1s added 1,3 cyclohexanedione (0 231 g, 2 06 mmol) The muxture 15 refluxed for 30
mmutes The toluens 15 removed under reduced pressure and the residue tntarated i
CH,Ck. CH,OH (95 5) A winte sohd 1s filtered to give 0 2903 g (65%) of the title
corapound,
IR (dnift) 3160, 3141 3114, 3064, 1619, 1588, 1474, 1434 1277, 1215, 1140, 1015 844,
802,791 cm' MS (ESI+) for C13H13N102 m/ 216 (M+H)* 'H NMR (DMSO-ds) &
208,239,2,374 674 725,743 Anal Calcd for C3HisNO; C, 7254, H,. 609, N,
651 Found C,7148,H 606, N, 645

Preparation 53 9-Benzyl-6-methoxy-1,2,3,9-tetrahydro-4H-carbazol4-one

To a shiry of 60 % sodmm hydnde (0 76 g 19 6 mmol) m DMF (20 mL) 1s added
6-methoxy-1 2 3 9-tctrahydro-4H-carbazol-4-one (3 84 g, 17 8 mmol) over a period of 5
mnutes and benzyl bromude (2 4 mL, 19 6 mmol) The muxture 18 heated to S0°C for 1
bour then room temperature overmight. The muxture 15 partittoned between water and
CH;Ch The layers are separated and the organic layer washed with water (200 mL) and
concentrated. The resadue 18 triturated n hexanes and filtered to give 4 45 g (80%) of the
title compound, mp 174 - 175 °C, IR (drift) 2939, 1633, 1484 1467, 1448, 1349, 1276,
1242 1159, 1130, 1099, 854,791,762 710cm' 'H NMR (DMSO-d¢) 521,2,2.93
375,.544,677,709,7 28,739, 751, Anal. Calcd for CooH;sNO; C, 78 66, H, 6 27, N,
459 Found C,7845 H 631,N,458

Preparation 54 9-Benzyl-6-methoxy-9H-carbazol-4-ol
To a muxture of 9-benzyl-6-methoxy-1,2,3,9-tetrahydro-4H-carbazol-4-one (4 23 g
13 85 mmol) m ethylene glycol p-dioxane ((1 1) 150 mL) 15 added copper (IT) chlonde
78
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(931 g 6926 mmol) The muxture 15 heated at 80 °C for 30 nunutes The muxture 15
paranioned between water and E1:0  The layers are separated and the organic layer washed
with water (100 mL) The ether layer 15 dried over anhydrous sodmm sulfate, fitered and
concentrated The residue 13 dissolved m DMF (50 mL) to which 1s added Ithium bromide
(245 g 28 3 munol) and lithum carbonate (2 09 g 28 3 mmol) The mixture 15 heated at
120°C for 5h. The mxture 18 parithoned between water and ethyl acetate The layers are
scparated and the orgamc layer washed twice with water (200 mI.) Column
chromatography (250 mL) silica gel using ethyl acetate/ hexanes (20/80) gave 2 5 g (73 %)
of the tile compound, IR (drift) 3471, 1482, 1469 1450 1328, 1198 1171, 1144, 805
799, 780 745 724 717,701 cm' "H NMR (DMSO-d) § 382 554 6.56,697) 7 14,
723,743,772, Anal Calcd for C;cHyyNO, C 7918, H 565,N,462 Found. C, 78 99,
H,575 N 463

Preparation 55 [(9-Benzyl-6-methoxy-9H carbazol-4-yl)oxylacetonrtnle

To a mxture of 9-benzyl-6-methoxy-9H-carbazol-4-0l (1 21 g, 4 0 mmol) m DMF
(25 mL) 15 added potassam carbonate (2 07 g 15 mmol) and bromoacetonitrile (0 7 mL) 10
mmol) The mixiure is heated at 120 °C overmght The mixture 1s partiioned between
water and Et;0 The orgamc layer 1s washed twice with water (100 mL) and dried over
anhydrous sodum sulfate The residue 15 dissolved m CH,Cl, and passed through & sihica gel
plug The fltrates are concentrated to dryness to give 0 43 g (31%) of the title compound,
IR (drift) 1487 1469 1449 1439 1291 1275 1211 1181 1170 1147 1120 775,745
705,697 cm' 'H NMR (CDCls) 5394, 506, 548,67,7 09, 7 24,7 36,7 81, Anal
Calcd for CpHyN:O, C, 7717, H,530; N, 8 18 Found C, 7668, H,531,N 808

Example 63 2-[(9-Benzyl-6-methoxy-9H-carbazol-4-yl)oxylethylamme

o’\/NHl

Rewe
<

79
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To a mixture of [(9-benzyl-6-methoxy 9H-carbazol-4-yloxyJacetomtrile (0 43 g,
1 26 mmol) in dry THF (20 mL) 1s added borane-methylsulfide complex (0 36 mL, 3 8
mmol) The mixture is heated at 85°C overmght Methanol 1s slowly added to the muxture
untl gas evolution ceased The solvents are removed under reduced pressure Methano! (20
mL) 15 added then removed under reduced pressure  Methanol (50 mL) and concentrated
hydrochlonc acid (10 mL) 1s added to the muxture and heated at 65°C overmght The
mixture 18 neutrahzed with saturated potassmm carbonate and partitioned between water and
CHxCl, The layers are separated and the organic layer washed twice with water (100 mL)
The CHCL, 1s dned over anhydrous sodmm sulfate and concentrated Column
chromatography with silica gel (60 mL) using 4% CH>OH m CH.Cl; gave 0 371 g (85 %) of
the utle compound, IR (dnift) 1581, 1488, 1467, 1452, 1440, 1343, 1323, 1289, 1271,
1211 1167 1150, 1031 742,727 cm’ HRMS (FAB) calcd for CnH2N:O; +H,
347 1759, found 347 1761 % Water (KF) 017 'H NMR (CDCL) 53 28, 3 92, 4 28,
547,665,695,702 709,7 21,732,787, Anal. Calcd for CoH2N,0: C 76 15, H,
641,N,807 Found C,7590,H,638,N,799

Preparation 56 7-Methoxy-1,2,3,9-tetrahydro-4H-carbazol-4-one

To a chilled moxture of m-amisidme (10 g, 81 mmol) m water (200 mL,) and
concentrated hydrochloric acid (25 mL) 1s added sodm nrtrite (5 6 g, 81 mmol) dissolved
i water (30 mL) The muxture 15 stared at 5°C foroneh  To this 1s added tin (@@) chlonde
dihydrate (36 6 g 162 mmol) dissolved in concentrated hydrochlone acid (75 mL) The
mixture 1$ allowed to warm to room temperature and stured for 1 h 1,3 cyclohexanedione
(9 1 g, 81 mmol) 15 added and the maxture strred for 2 h The maxture 1s slowly ncutralized
wrth 10% NaOIH. Filtered solids and washed with water (500 mL) The sohds are then
slurned n acetonstrile (600 mL), filtered and washed with acetomtrile (200 mL) The
filtrates are dned over anhydrous sodnmm sulfate, filtered and concentrated The residue 38
refluxed m TFA (70 mL) for 18 h. The mexture 15 partitioned between water and CH,Ch
The organic layer 18 separated and washed twice with water (200 mL) The organic layer 15
dned over anhydrous sodum sulfate, filtered, and concentrated Ethyl acetate (100 mL) 1s
added to the residue and the sohds filtered to give 2 29g (13%) of the ttle compound IR
(drift) 3156 3118 3073, 1620 1583 1501, 1470 1451 1288, 1196, 1178, 1153 1142
1107, 830 cm' 'HNMR (DMSO-d¢) 5208,27, 29,38,67 69,78, Anal Calcd for
Ci3sH3sNO; C 7254,H,609,N 651 Found C 6095, H S 18, N, 5 61

80
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Preparation 57 9-Benzyl-7 methoxy-1 2 3 9-tetrahydro-4H-carbazol-4-one

To a shurry of sodium hydnde (0 26 g 11 mmol) n dry DMF (50 mL) 1s added 7-
methoxy-1 2 3,9-tetrahydro-4H-carbazol-4-one (2 2 g 10 2 mmol) The muxture 15 stured
at room temperature for 30 mm To this 18 added benzyl bromide (1 3 mL, 11 mmol) The
muxture 15 stirred at room temperature overnight. The mixture 1s partstioned between water
and E;;0 The layers are separated and the orgamc layer washed twice with water (200
mL) The orgamc layer 1s dnied over anhydrous sodium sulfate, filtered and concentrated
Column chromatography (200 mL) silica gel using CHyOH/CH,Cl, (2/98) gave 1 7 g (55%)
of the title compound, IR (dnft) 1638 1628 1578, 1535, 1497 1461 1449 1357 1266
1200, 1149, 1105 834 807,700cm’® 'HNMR (CDCL) 522 26 28,38 67 69,70,

73,81, Anal Caled for CsHyyNO; C, 78 66,H, 627 N,459 Found C,7829,H 639,
N 453

Preparanon 58 9-Benzyl-7-methoxy-9H-carbazol-4-ol

To a muxture of 9-benzyl-7-methoxy-1 2,3 9-tetrahydro-4H-carbazol 4-one (1 65 g,
54 mmol) m 11 p-droxane ethylene glycol (50 mL) at 80 °C 1s added copper (II) chlonde
(3 6 g, 27 mmol) The mixture 15 heated for 17 mmutes The muxture 15 partitioned between
water and ethyl acetate The layers are separated and the ethyl acetate layer washed twice
with water (200 mL) The ethyl acetate 15 dned over anhydrous sodmm sulfate, fittered, and
concentrated. The residue 1s dissolved n DMF (S0 mL) Lithaium bromude (0 94 g, 10 8
mmol) and Ithum carbonate (0 8 g, 10 8 mmol) 1s added and the mixture heated to 120 °C
for 6 hours. The muxture 15 partiuoned between water and ethyl acetate The layers are
separated and the ethyl acetate layer washed twice with water (200 mL) The ethyl acetate
1s dned over anhydrous sodmum sulfate, filtered and concentrated Column chromatography
silica gel (100 mL) using CH,CL/CH,OH (96/4) gave 1 0 gm (61%) of the title compound,
IR (dnft) 1607, 1465, 1334 1330, 1320 1276 1251 1207 1102 809, 745, 740, 722, 711
696cm' 1HNMR (CDCB)839,54,66,68,69,72,72 82) Anal Caled for
CoHi3NO; C,7918,H,565 N 462 Found C,7835,H, 5 66, N, 4 55

Preparation 59 [(9 Benzyl-7-methoxy-9H-carbazol-4-yl)oxylacetonitrile
To a mixture of 9-benzyl-7-methoxy-9H-carbazol-4-ol (0 86 g, 2 8 mmol) n DMF
(30 mL) 1s added potassium carbonate (1 17 g 8 5 mmol) and bromoacetonitnle (0 56 mL,
81

P2



g ¢ -~ e wo M AM

4
73

62191

C" FLLEQSOS

)

b7

oo2T

10

15

8 0 mmol) The muxture 1s stured at room temperature for 18 h  The mixture 15 partitoned
between water and CH,Cl; The layers are separated and the orgamc layer washed twice
with water (100 mL) The orgamc Jayer 1 dned over anhydrous sodum sulfate filtered and
concentrated Column chromatography (100 mL}) sihca gel using CH;Ch, as eluent gave 09
g (94%) of the utle compound, 'H NMR (CDCl,) 53 86,504 546,673 682 687,705,

714 728 815, Anal Caled for CH,sN,0; C, 77 17,H, 530, N, 8 18 Found C, 76 00,
H 532 N 843

Example 64 2-[(9-Benzyl-7-methoxy-9H-carbazol-4-yl)oxylethylamme
ONNHZ

%

To a mxxture of ((9-benzyl-7-methoxy-9H-carbazol-4-yl)oxy]acetonnrile (09 g, 2 6
mmo)) m dry THF (50 mL) 1s added borane-methyisulfide complex (0 75 mL, 7 9 mmol)
The maxture 15 heated at 40 °C overmight. Methanol 15 slowly added to mxture until
addiuon of methanol did not evoive gas. The solvents are removed under reduced pressure.
Methanol (50 mL}) 1s added to the residue then removed under reduced pressure. Methanol
(100 mL) and concentrated hydrochlonic acid (3 mL) 1s added to the ressdue  The moxture 1s
beated at 75 °C for 2 5 h. The mixture 1s neutralized with saturated potassium carbonate
and partitioned between water and ethyl acetate The layers are separated and the orgamc
layer washed twice with bnne  The organic layer 18 dnied over anhydrous sodmm sulfate,
filtered and concentrated Column chromatography silica gel (100 mL) using CH,Cl;
CH,0H (95 5) as eluent gave (0 52 g (58%) of the title compound, 'H NMR (DMSO-dg) §
248,38,412,559,669,68,7 14 72,803 Anal Caled for CxHN,0, C 76 28, H,
640,N, 809 Found C,7600,H, 6 54,N, 7 92
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CLAIMS
What ts claimed 15
1 A compound of formula I
/(cnz),,,-EN(R'
O
(Flz) ™
A ‘/(CI:Hz)n
I

wheremn
R

(a) H

()  halo,or

© Cisakyl,
Rats

@ §H

(b)  halo,

(c) -OH

(d} -CN,

{(e) -CFs

) ~0(Cyg)alkyl,

® Gkl

(M)  Gscycloakyl,

()  -NRsRs,

G -CONRsRs,

(k) -SO,NRsRg,

M -COOR;,

(m) -OCF;,or

(n)  phenyl, optionally substrtuted with halo, OH, O(C..) alkyl, or C;. alkyl,
each R, 15 mdependently

(a H

) Cisakyl, or

) Gucycloalkkyl
87
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Ryns
() arylor
(b)  heteroaryl,
Rs and R, are mdependently
(a) H
() Cisakylor
(¢}  Csecycloaliyl,
Ry 18
@® B’
(b) Cieakyl, or
(¢)  (Ci1alkyl)-phenyl wherem phenyl may be substrtuted with Rs,
Rs and Ry are mdcpendemly
& H
(®  Cisalkyl optionally substiuted wath aryl, hetroaryl, or Cy.¢ cycloalkyl,
(c) Cagalkene,
(@)  Ciscycloalky,

(® Crs alkyl substrtuted with R;o

® -CHO, provided that only one of the Ry and Ry 1s CHO the other one 1s H

® am,

(h) beterocyche, wheremn heterocyclic 1s bonded via carbon atom to the mtrogen

to whach nt 1s attached or

@) R and R; taken together with the mtrogen to which they are attached form a
heterocyche nng wherem the heterocyche nng may have one to two addihonal hetesoatoms
selected from the group consisting of oxygen, sulfur and N(Y) and wherein the carbon
atoms of the heterocyche rmg 1s optionally substituted with one or two Ry,
Ryp1s

(@ -OH,

()  -O(Ci4 akkyl), optionally alkyl 1s substituted with OH,

(c) -O(C;4 alkyl)-NR1R;2

(d)  heterocyclic, or

() -COiRs T
Ris and Ry are independently,
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(¢) Hor

(d) Ci4 akkyl,
aryl 1s phenyl or naphthyl optionally substatuted with one or more Ry,
heteroaryl 1s a radical of a five- or six membered monocyclic aromatic nng having one or
two heteroatoms each selected from the group consistng of oxygen, sulfur, and N(X) ora
radicat of a nine- or ten-membered ortho-fused bicyclic aromatic rmg having one, two or
three heteroatoms each selected from the group consisting of oxygen, sulfur, and N(X),
wherein carbon atoms of heteroaryl may be substrtuted with Ry,
heterocychc 1s a radical of a five-, s1x-, or seven-membered partially-saturated or unsaturated
heterocyche nng having ope, two or three heteroatoms selected from the group consisung of
oxygen, sulfur and N(Y) wherem the carbon atoms of the beterocyche nng may be
substatuted with R,.
X 15 absent, H or C;4 akkyl,
Yis

@@ H

(b)  Cigakyl, opuonally substituted with aryl or heteroaryl,

©) GCiscycloakkyl, or

(d)  Cys alkyl substituted with -OH, -O{(C;4 alkyl), -O(C,4 alkyl)-NRyRq2,

“CO:Rs or NHCHO or

() -OH

Rpy1s
(@) halo,
(b) -OH,
(© -CN,
@ Ch,
(€©) -O(Cig)akkyl
O Geukyl,
(8 GCrecycloakyl,
(h) -NRsR,
D -CONRsR;
D  -SO:NRsRs,
k) -COOR;

(1) 'OCF!l or
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(m)  phenyl, optionally substituted with halo OH O(C,) alkyl, or C,.¢ alkyl,
Rus

(a) Cisakyl ‘

()  Csscycloalkyl,

(¢©)  Cisakyl substmuted with -OH, -O(C)4 alkyl) -O(Cy alkyl)-NR;;R;; or

-CO4Rs

d) -OH or

(&) oxo(=0),
mist 2 3or4
nisl,2,3,0r4
Cs¢ cycloalkyl m each of the above defintions, may be each and independently substituted
with -OH, C,4 alkyl, or oxo (=0) and with the following provisos
(@)  when R, 15 aryl substituted wath fluoro, R, cannot be fluoro or chloro at the C-6
positon of formula I,
(b)  whenR, 18 4-thiazolyl, 1t cannot be substtuted with 4-chlorophenyl,
or a pharmaceutically acceptable salt, racemate, solvate, tautomer optical isomer or prodrug
dervative thereof

() when Ry 1s heteroaryl, heteroaryl 1s not 4-pyndyl

2 A compound of claim | wherewn R, 15 H, halo, or C,; alkyl

3 A compound of claim 1 wheremn R, 1s H, CH,, fluoro or chloro

4 A compound of clam 1 wherem R, 1s H

5 A compound of clamn 1 wherem R; 1s H, halo, -OH, -CN, -CF;, -0O(C,.¢)alkyl,

Ci.¢ akyl, Csg cycloalkyl, -NRsRg, -CONRsRg -SO;NR;sRs, -COOR or phenyl, optionally
substtuted with halo OH, O(C,.¢) alkyl, or C,.¢ alkyl, wherem Rs Rg and R are the same as
defined m clamn 1

6 A compound of clam 1 wheremn R, 1s H, halo, or C,5 alkyl.

7 A compound of claim 1 wherem R; s H
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10

11

12

13

14

15

16

17

18

Y

A compound of claim 1 wherewmn R, chloro or fluoro

A compound of clam 1 wheren R; 15 methyl

A compound of clamm 1 wheremm s 1

A compound of claim 1 wherem R4 aryl or heteroaryl

A compound of claim 1 wherem Ry 15 phenyl

A compound of claxm § wherem R, 15 phenyl substituted with fluoro or chioro

A compound of clam 1 wherem R, 1s pyndyl, thiophene, benzothiophene,
benzofuran, benzimidazole mmdazole or thiazole

A compound of claim 1 wheremn R, 15 2-methyl-1 3-thiazol-4 yl or 5-chloro-1-
benzothiophn-3-yl.,

A compound of claim 1 wherein each R 1s independently H, C,.¢ alkyl, or
Ca ¢ cycloalkyl

A compound of clamn 1 wherem each R, 1s independently H.

A compound of claim 1 wherein Ry and R, are mdependently

(a)
®)
©
(1))
©
o
®

H

C,salkyl, optionally substtutcd with aryl, hetroaryl, or Cy¢ cycloalkyl,
C,.¢ alkene,

Cs.6 cycloalkyl,

Ca¢ alkyl substihuted wath R,

-CHO,

aryl,
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(h) heterocyche, wherem heterocyche 1s bonded wia carbon atom to the nitrogen
to which 1t 1s attached or
)] R; and Ry taken together with the mirogen 10 whuch they are attached forma
heterocychc rmg wherem the heterocyclic nng may have one to two additional heteroatoms
selected from the group consisng of oxygen, sulfur and N(Y) and wherem the carbon
atoms of the heterocyche ning 1s optionally substituted with one or two Ry wheremn Rye and
Y are the same as defined mn clam 1

19 A compound of clamm 1 wherem Reis H, Ry s HL
20 A compound of clamn 1 wherem Rs 18 H, Ry 18 C,.salkyi, Cz.4 alkene, or -CHO
21 A compound of clamm 1 wherem R, 18 H, R 15 metiryl.

22 A compound of clarm 1 wheremn Ry 18 H, Ry 18 Cysalkyl substrtuted with Cy ¢
cycloalkyl, wheremn cycloaliyl 1s optsonally substiuted with —OH, C,4 alkyl or oxo

23 A compound of clarm 22 wherewn cycloalkyl 15 cyclopropyl, cyclobutyl, cyclopently,
or cyclohexyl

24 A compound of clam 1 wherem R; 15 H, Ry 18 Cy5 alkyl substrtuted with -OH,
O(Ci4 akkyl), -O(C, alkyl-OH), or -CO,C,.4 alkyl,

25 A compound of claim 1 wherem Rs 1s H R 1515 cyclopropyl, cyclobutyl,
cyclopently, or cyclohexyl, optronally substituted with —OH, C, alkyl or oxo

26 A compound of clam 1 wherem Ry 15 H, Ry 15 C4 alkyl substtuted with
(a)  phenyl, optionally substituted with fluoro or chloro,
(b)  pyndyl, thiophene, benzotiophene, beazofuran, benzwnidezole mudazole or
thiazole, or
(¢)  heterocychc,which 15 bonded via carbon atom to the nitrogen to wiuch 1t 1s
attached.



DORTREEG” FLLEOROS

10

15

30

62191

27 A compound of claim 21 wherem Ry 13 H, Ry 15 C,4 akkyl substituted with
fluorophenyl, chiorophenyl, pyndyl, benzmidazole, or 1-benzyl-pipendmyl.

28 A compound of claum 1 wherem Ry 1s H R; 15 C,6 alkyl substituted with
azetidyl, pyrrohdnyl, pipendinyl, piperazmyl, morphohnyl, tuomorpholnyl,
1-benzyl-prpendmyl, 1-methyl-prpendmyl, dioxolanc, imidazohdine, oxazohdmyl,
oxathiolang, 4-hydroxyl-1-pipenidmyl, 4-ethanol-1-piperazinyl-, 4-ethyformamde-1-
piperazinyl-, or 4-methyl-1-piperazinyl

29 A compound of clarm 1 wherem Ry and R, taken together with the ntrogen to which
they are attached form a heterocyclic nng wherem the heterocyclic nng may have one to two
additional heteroatoms selected from the group consisting of oxygen, salfur and N(Y),
wherem Y 15 the same as defined m claim 1

30  Acompound of clamn 1 wheremn R; and R; taken together with the mirogen to which
they are attached form 4-morpholmyl, 1-pymolidnyl, 1-ppendnyl, 1-piperaznyl,
4-hydroxyl-1-pipenidinyl, 4-ethanol-1-prperaznyl-, 4-ethylformanmde-1-pperazinyl-, or 4-
methyl-1-pperazmyl

31 A compound of clam 1 wheremn R; and Ry are mdependently H, methyl, ethyl,
propyl, 1-propanol, 2-propen 1-pentancl, 2-methyi-1-propanocl, 2-butanol, 1-ethanol,
cthoxyl- 1-ethanol, -CH;CH;COxethyl, 2-methoxyethyl, 4-chlorophenethyl, or
4-fluorophenethyl.

32 A compound of claim 1 wheremn R, and R, taken together with the mtrogen to which
they are attached form 4-methyl- 1-piperaznyl.

33 A compound of claim 1 which 1s

a) N-{2-[(9-benzy}-9H-carbazol-4-yl)oxy]ethyl}-N.N-diethylamine,

b) N-{2-[(9-benzyl-8-chloro-9H-carbazol-4-yl)oxylethyl}-N,N-diethylamme,

c) N-(2-{[8-chloro-9-(4-fluorobenzyl)-9H-carbazol4-ylJoxy}ethyl)-N,N-cisthylamne,
d) N-{2-[(9-benzy}-8-methyl-9H-carbazol-4-yl)oxylethyi}-N,N-diethylamine,

e) N,N-diethyl-N-(2-{[9-(4-fluorobenzyl)-8-methyl 9H-carbazol-4-ylloxy} ethyl)amine,
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N-{2-[(9-benzyl-9H-carbazol-4-yloxy]ethyl}-N-(2-pynidnylmethyl)amne,
N-{2-[(9-benzyl-8-flnoro-9H-carbazol-4-yl)oxylethyl}-N N-diethylamine,
9-benzyl-4-[2-(4-morpholmyl)ethoxy]-9H-carbazole,
2-(4-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl}- 1-piperazmnyl)-1-ethanol,
3-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }ammo)-1-propanol,
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}-2-propen-1-amme
N-{2-{(9-benzyl-9H-carbazol-4-yl)oxylethyl }-3-(4-morphoknyl)- 1-propanamine,
5-({2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl jamino)-1-pentanol,
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }- 1-propanamne,
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-propyl-1-propanamne,
1-benzyl-N-{ 2-[(9-bencyl-9H-carbazol-4-yl)oxy]ethyl }-4-pipendinamine,
2-({2-{(9-benzyl-9H-carbazol-4-yl)oxylethyl)ammo) 2-methyl-1-propanol,
2-{(9-benzyl-9H-carbazol-4-yl)oxy])-N-(4-chlorophencthyl)-1-ethanamine,
2-[(5-benzyl-9H-carbazol-4-yl)oxy]-N-(cyclohexyimethyl)-1-ethananmne,
2-[(9-benzy)-9H-carbazol-4-yl)oxy]-N-[2-(4-morpholnyl)ethyl)- 1-cthanamme,
1-({2-[(9-benzyl-9H-carbazol-4-yl) oxy]ethyl) amino)-2-butanol,
2-{(9-benzyl-9H-carbazol-4-yl)oxy}-N-(4-flaorophenethyl)-1-ethanamine,
2-[2-({ 2-[(9-benzyl-9H-carbazol-4-yl)oxy)ethyl}ammno)ethoxy]-1-ethanol,

(1S,285)-2-(( 2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }amno)cyclobexanol,
ethyl 3-({2-{(9-benzyl-9H-carbazol-4-yl)oxy]ethyl Jammo)propanoate,
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl }cyclobutanamme,

2-(4-{ 2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl)-1-pperazmyl) ethylformamde,
N-(1H-benzzmudazo]-2-yimethyl)-2-[ (9-benzyl-9H-carbazol-4-yl)oxy]-1-ethanamme,
1-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]lethyl }-4-pipertdinol,
9-benzyl-4-[2-(4-methyl-1-piperazmyl)ethoxy]-9H-carbazole,
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl}-N-cyclopropylamme,
N-{2-[(9-benzyl-9H-carbazol-4-yloxylethyl}-N,N-dmethylamine,
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxylethyl} formanude,
N-{2-[(9-bcnzyl-9H-carbazol-4-yl)oxylethyl}-N-methylamine,or 1ts maleic acid salt,
2- [(9-benzyl-9H-carbazol—4—yl)oxy]ethy'imnc.
N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]Jethyl }-N-(2-methoxyethyl)amine,
N-ethyl-N-{[(1-pheny}-1 2-dihydro[1 4Joxazmo(2 3,4-jk]carbazo)-7-yl)
oxy]ethyl }amine, or its maleic acid salt,
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34
a)

9-benzyl-4-[2-(1-pyrrolidinyl)ethoxy)-9H-carbazole
9-benzyl-4-[2-(1-pipenidinyl)ethoxy}-9H-carbazole,
9-benzyl-4-[2-(1-piperazinyl)ethoxy]-9H-carbazole
2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxylethylamine,

N N-dicthyl-N-(2-{[8-fluoro-9-(4-fluorobenzyl)-9H-carbazol-4-ylJoxy }ethyl)anune,
N-{2-[(9-benzyl-6-chloro-9H-carbazol-4-yl)oxylethyl }-N,N-deethylamine,
N-{2-[(9-benzyl-6-fluoro-9H-carbazol-4-yl)oxy]ethyl }-N,N-diethylarmne,
N-{2-[(9-benzy}-6-methyl-9H-carbazol-4-yl)oxy]ethyl }-N,N-drethylapune,
2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxy)ethylamne,
N-{2-[(9-benzyl-6-methyl-9H-carbazol-4-yDoxy)ethyl }-N-methylamme,

N N-dwethyl-N-(2-{ [9-(4-fluorobenzyl)-6-methyl-9H-carbazol-4-yl]oxy }ethyl)amme,
2-({2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }amino)-1-ethanol or its malesc acid
salt,

2~({9-[(5-chloro-1-benzothiophen-3-yl)methyl]-9H carbazol-4-yl)oxy)ethylamne or
its methane sulfonate salt,
2-({9-[(2-methyl-1,3-thiazol-4-yDmethyl}-9H-carbazol-4-yl }oxy)ethylamine or rts
methane sulfonate salt,

2-{(9-benzyl-3-chloro-9H-carbazol-4-yl)oxylethylamme, methanesulfonate salt,
2-{[9-(3-bromobenzyl)-9H-carbazol-4-ylloxy}ethylamine, maleic acid salt,
2-{[9-(3-fluorobenzyl)-9H-carbazol-4-ylJoxy}ethylamne, maleic acid salt,
2-{[9-(2-bromobenzyl)-9H-carbazol-4-yiloxy}ethylamme, malexc acid salt

2~{ [9-(4-methylbenzyl)-9H-carbazol-4-yljoxy}ethylamme, maleic acad salt,
2-{[9-(2-Ffaorobenzyl)-9H-carbazol-4-ylloxy}ethylamine, malesc acid salt,
2-{[9-(3-methoxybenzyl)-9H-carbazol-4-ylJoxy Jethylamne, mnleic acad salt,
2-{[9-(3,5-dmethoxybenzyl)-9H-carbazol-4-ylloxy }ethylamine, maleic acid salt,
2-{[9-(4-bromobenzyl)-9H-carbazol-4-yl] oxy)ethylamine, maleic acid salt,
2-{[9-(3-methylbenzyl)-9H-carbazol-4-yl]oxy}ethylamne, maleic acid salt,
2-([9-(2-methylbenzyl)}-9H-carbazol-4-ylloxy }ethylamne, malexc acid salt,
2-[(9-benzyl-6-methoxy-9H-carbazol-4-yl)oxyjethylamme or
2-[(9-benzyl-7-methoxy-9H-carbazol-4-yDoxylethylamme

A compound of claim 1 which 13
2-[(9-benzyl-8-fluoro-9H-carbazol-4-yl)oxylethylamume, or
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2 [(9-benzyl 8-fluoro-9H-carbazol 4-yl)oxylethylamine.

35 A compound of ¢laim 1 which 15
a) N-{2-[(9-benzyl-9H-carbazol-4-yl)oxy]ethyl }-N-methylamme or 1ts maleic acid salt,

b) 9-benzyl-4-[2-(4-methyl-1-piperazinyl)ethoxyl-9H-carbazole or
c) N-{2-[(9-benzyl-6-methyl-9H-carbazol-4-yl)oxylethyl }-N-methylamme.

36 A method for treating or preventing psychosss, paraphrenma, psychotic depression,
mama, schizophrenta, schizophremform disorders, schicoalfecuve disorder, delusional
disorder pamc disorder a phobia, obsessive compulsive disorder, post-traumatic-stress
syndrome, inmune system depression, a stress mduced problem with the uninary a stress
related disease such as anxsety, migraine headache, drug addiction, convulsive disorders,
personality disorders, post-traumatic stress syndrome, alcoholism, panic attacks, obsessive-
compulsive disorders, sleep disorders, gastromtestmal or cardiovascular system (e g , stress
mconunence), neurodegenerative disorders, antism, chemotherapy-mduced vommting,
hypertension, cluster headaches, sexual dysfunction m a mammal (e.g a human), addictive
disorder and withdrawal syndrome, an adjustment disorder, an age-associated learnmg and
mental disorder, anorexia nervosa, apathy, an attenton-defict disorder due to general
medical conditions attention-defict hyperactrvity disorder, behavioral disturbance (mchrding
agitation in conditions associated with dummmshed cognrtion (e g , dementia, mental
retardation or delrmum)), bipolar disorder, bulmua nervosa, chromc fatigue syndrome,
conduct disorder, cyclothymic disorder, dysthymuc disorder, fibromyalgia and other
somatoform disorders, an mhalation disorder an mtoxication disorder, movement disorder
(¢ 2 Huntington’s disease or Tardive Dyskinesia), opposiional defiant disorder, peripheral
neuropathy, post-traumatic stress disorder, premenstrual dysphoric disorder, a psychotic
disorder (brief and long duration disorders, psychotic disorder due to medical condtion,
psychotc disorder NOS), mood disorder (major depressive or bipolar disorder with
psychotic featurcs) scasonal affective disorder a specific developmental disorder agitation
disorder, selective serotonm reuptake mhibition (SSRI) "poop out” syndrome or a Tic
disorder (e.g , Tourette’s syndrome), compnising admmnistermg to a mammal i need of such
treatment, a therapeutically effective amount of a compound of formula (T) ora
pharmaceutically acceptable salt thereof
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37 A method for treating a disease or condrtson 1 a mammal wherein the 5-HT receptor
18 imphcated and modulation of 5-HT function is desired comprismg admumistening a
therapeutically effective amount of a compound of any one of claim 1 to the mammal

38 The method of claim 36 wherein the receptor 18 a 5-HT, receptor

39  The method of clam 36 wherem the disease or condition 18 anxiety, depression,
schizophrema, a stress related disease, panic disorder, a phobia, obsessive compulsive
disorder post-traumatic-stress syndrome, rmmune system depression, psychosis,
paraphrema, mania, convulsive disorders, personality disorders, migrame headache, drug
addiction, alcohohism, obesity, eating disorders, or sleep disorders

40 The method of clam 36 wherem the disease or condsion 1s psychotic, affective,
vegetatrve, and psychomotor symptoms of schrzophrema and the extrapyranudal motor side
effects of other antipsychotic drugs

4] The method of clamm 36 wherem the disease 15 anxiety, obesity depression, or a
stress related disease

42  Amethod for modulating 5-HT receptor fanction, comprismg contacting the
receptor with an effectrve mhibstory amount of a compound of claim 1

43 The method of clam 42 wherem the receptor 15 4 5-HT receptor
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ABSTRACT
The present mvenuon provides ammoalkoxy carbazole derivattves, and more

specifically, provides compounds of formula (I)

Rs
Ry
(CH)TNT
o’ \R.

tﬂz) B "

CH
Fl.’( 2n

I
wherem R, Rz, Ry Ry, Ry and Ry are described heremn. These compounds are 5-HT hgands,
and arc useful for treating diseases wherein modulation of S-HT activity s destred.



