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2180536 GAMVA- CARBOL | NES = -2- Ganma-carbol,i nes possessi NG Sl =
nervous systemactivity are known. Representative of the co F TRfnd
in the literature are those disclosed by Plattner et al., U.S. 4,001, 263
and Wl ch, U'S. 4,224,329 as 2- substytuted-5-aryl-tetra-and * . I,
hexahydr o- pyri do[ 4, 3-bl i ndol'es. Each reference dis- 5 closes prefarred.
phenyl (oxy or oxo)al kyl substitution in 2-position. In accordance with this
invention there is provided a group of tetra- _ ?15 ﬁ(ﬁn
hydr o- 2- het er ocycl ol al kyl - pyri do[ 4, 3-b ]indol es which possess antip j)c 2 Pe
and anxi ol ytic properties useful in the treatnment of psychol ogical

di sorders such as paranoi a and schi zophreni a and states of anxiety. 10

The conpounds of this invention present the structural formula: H in which
[err] is hydrogen, halogen, hydroxy or alkyl of 1 to 6 carbon atons; R2 is
N [err] AHP- 8683-EPC- -3- - where [err] is hydrogen, alkyl of 1 to 6
carbon atons, al koxy of 1 to 6 carbon atons,

GAMMA-CARBOLINES




ferr] (where R is alkyl of 1 to 6 carbon atons), hal ogen, cyano or nitro;
and-n is one of the integers 2,3,4,5 or 6; or a pharnaceutically acc hi e
sart t hereof. Preferred conpounds of the invention are those ﬁﬁﬁkﬁﬁ@ﬁeﬁa¢r]
S hyQT gen-or halogen -those in which [err] is [er]r where [err] is
hydrogém akkyl of 1 to 4 carbon atons, alkoxy of 1 to 4 carbon atons,
[err]"(where R is alkyl of 1to 4 carbon aoms), hal ogen, cyano or nitro;
and those in which nis one of the integers 2,3 or 4; and the

phar maceutical |y acceptable salts thereof. In the preceding descri ptions of
the conmpounds of this ¢Invent|on the term "hal ogen" refers. to chloringe,
a

broni ne and fluorine aAYMMAsCHRRHAS: RPSSesSIng;, o8 E‘ébt%%ﬂveu%aﬂyﬁ?%9cﬁlé'ty are
deri ved from &aownor gnepresetrtdtweoogaunec compotndss foundc 6 | the heerhtm-e abé rthose

dr
bhosanori o - naisgealBy kel Aaf, B8 TR 6B L Whshy o EEEIHTeS 2
acceptabl e ac S@tlw-ﬁmthWdex}hm&mmwwa]m@oleay Bachoteference, dlby
reaction of tReshs ggefgﬁ%a We}lﬁ(ﬁ& &Qﬂfo%}k!y tx%sﬁflﬂ:?dﬁ Qboélﬁ%gan' c acid.

The . conpounds I hventi on r ea prepared by
conventi onal met hods. For exanpl e - an appropr| ately
' In accordance with this mventnon there is provided a group of tetra-

':r._hydro-z-heterocyclolalkyl-pyndo[4,3-bhndoles whleh possess. antxpsychotm and
anxnolytlc properties useful in the treatment of ‘psychological disorders such as
. ~ paranoia and schizophrenia and states of anxiety.
N 10 | ' “The compounds of this invention present the structural formula:

(1)

" in whnch
' Rl is hydrogen, halogen, hydroxy or alkyl of 1 to 6 earbon atoms;
R2is




-4- substituted gamma- car bol i ne of fornula (I'1) H(where [err] has the
meani ng gi ven above) - may be alkylated to provide the group [err] (whegfe n

.and [err] have the. meanings given above) at the 2- p05|t|<mmPJEﬂ§3ﬂﬁeﬁ atfng

5 agent may be, for exanple, an appropriate hal oal kyl - pyridi ne, ¥y
hal oal kyl pyrazi ne, hal oal kyl i qui nol i ne or hanaIkquU|noxaI|ne e.g.- ot e
formula [err] 2 (where n and R are as defBmed above and X is Br or CI) 0[
an appropriate V|nylpyr|d|ne V|nylpyra2|ne V|nyI 10 qU|noI|ne or
vi nyl qui noxal i ne, ‘e. " of fag S E J ( V) (mhere R
i s as defined above)"N¢RE Peaéﬁl ¥aregepy uatkyle @t 1 &hénear -
[err]- -5- Schen®”I"[atohs| ealkoxy of 1 to 6 carbon atoms, .

: 4

—COZR (where R4 is alkyl of 1 to 6 carbon
atoms), halogen, cyano or nltro,
and n is one of the lntegers 2,3,4,5 or 6, or ‘a

pharmaceutically acceptable ‘salt’ thereof

Preferred compounds of the 1nventlon are those in

whlch R1 is hydrogen or halogen,5 those 1n whlch R2 is

Where R3 is hydrogen, alkyl of 1 to 45carbon atoms,
‘alkoxy of 1 to 4 carbon atOms,;—C02R4 (where R? is
alkyl of 1t to 4 carbon atoms}, halogen, cyano or nitro;
and those in which n is one of the integers 2,3 or 4;

: and the pharmaceutically acceptable salts thereof{

In the preceding descriptions of the compounds of
this invention, the term “hHalogen” refers to'chlorine,
bromine and fluorine and the pharﬁaceutically ' o/
acceptable salts may be derived from such organic and =
iﬁorganic;écids as: acetic, lactic, citric, tartaric, .
succinic, maleic, malonic, gluconic, hydrochloric,
hydrobromic, phosphoric, nitric, sulfuric,
methanesulfonic and similarly known acceptable acids.
The pharmaceutically acceptable salts may be obtained,

by reaction of the free base with an appropriete

organic or inorganic acid.

The compounds of the invention may
be readily prepared by conventional methods.
For  example  an appropriately

“



£6- THe nucleophilic substitution reaction (1a) may be run i#ﬁafﬂﬁﬁiﬁﬁig_’
sol yent, such as dimethyl formam de (DVF), dinethylsulfoxide (DMSO, acetone
or* aLcohollc acetonitrile in the presence of a mld base such as sodi um

pot asgiym 5 or ‘cesi um carbonate or a conbination of two different

car borist es. *The vinyl Mchael addition reaction (1b) may be used where
conpOUnds of the invention having n=2 are de%iTed. The reactions are
conveni ent |y r yhbist itutld fimnias-caoiiihe ¢ fraiQ=ARInt et hanol or
ethanol, e.g. in the_presence of a catalytic anbunt of glacial acetic acid.
These reactions are preferably rup at solvent yeflux tenperatures for, e.g.
24-48 hours. The starting y-car.v - I chene | (above)may 15 be
prepared from substituted phery iland NEHcar bet hoxy- 4- plgerldone
as shown, for exanple, in Sche q\. Schemg 2 EtOH [err] THd )
antlpsychotlc properties of the suaf pi’s i nvention were
established by standard pharmacol ogi cal Hy accepted procedures involving two
condi ti oned- av gance qtudies in which trained male CD rats (Charles

R ver), 400- 43¥hg§hen&dy hasi ke ereéné%sogéaepoa&wer)t Bay becedkyvdatedngo

t one (Condltlop&dv1de the group -(CH ) R? (where n and R? have the

meanings given above) at the 2-p051t10n. The alkylating

5 agent may be, for example, an approprlate haloalkyl-
pyridine, haloalkylpyra21ne, haloalkquulnollne or
haloalkylquinoxaline, e.g. of formula |

2
X-(CHZ)n—R (IX1)

(where n and R2 are as defined above and X is Br or Cl1)
or an appropriate vinylpyridine, vinylpyrazine, vinyl-
10 lquinoline or vinylquinoxaline, e.g. of formula

2

CH,=CH~-R ' (IV)

2
(where R2 is as deflned above). The reaction is
1llustrated in Scheme 1 below.-'

e T FEPY I P N



5 stimulus) continued for an addjtional fifteen seconds acaxeprpeesTIEDRY

el ectric shock. The rat can avoid the electric shock by depression of a
response | ever (lever-response) or in a different study by junping to ah
exposed shelf (shelf-junp response). In either test situation, a r espoty
during the initial warning tone considered an-avoi dance response mhlie,d‘
response during shock delivery is 10 considered an escape response. The
avoi dance response is deternined and expressed as a percentage of total
trials froman approprlate nunmber of tr|é1§§and a 50% bl ock in avoi dance
responding ([err]) is obtained froma dose-effect regression lLine. The
shel f-junp response test procedure follows that of_kbrnan et al., Comm in
Psychopharm, 3, pp. 165-171 (1979). 15Scheme 1... As a neasure of
extrapyram dal side effects, the conpounds of thls invention were studied
as ant agoni sts of aponDrphine i nduced stereotyped- behavi or wherein CF-1
mce (Charles River) receive.the test conpound:i.p. (six mce per dose
'evel ) and thirty mnutes later receive 10 ng/ kg aponorphine s.c. Five

m nutes after |nject|on ‘'t he rearing head- bobbi ng-1i cki ng syndrone i nduced
by 20 aponorphi ng gPresent -or .absent for each animal.

Readi ngs are L every flve winutes during a thirty mnute test
session. An [B 95%jconfi dence intervals) is calcul ated for
i nhibition of apONY_pti1 ce”ster eot yped behavior by sinple |inear
regressi on anal ysi s. The gonpounds of this invention were.inactive in this
study, denonstrating a |ow potential for side-' 5 - effects attending |ong
termtreatment with gpgh standard antipsychotic -drugs as hal operidol and
chlorpromazine. In further support of the |low potential for side-effects
exhi bited by the conpounds of this invention, the conpounds were tested in

accordance with a nodification of the: proceqPre of Fields et al., Brain -
Res., 136, pp. 578-584 (1977) x_(cnz) IIT
—
: ,
CH,=CH-R v
1b) e .

n-R

(1)



10 and Yamanura et al., eds., Neurotransmitter Receptor BhARREBES3RIFEN
Press, NY. (1978), wherein honogenized |inbic brain tissue is incubated
wi t —3H- spiroperidol and various concentrations of test conmpound, filtered
and wgghed and:shaken with Hydrofluor scintillation cocktail (National

D agnosiicsy and counted in a Packard 460CD scintillation counter. Binding
"in the presence of the test conpound is 15 expressed as a percent of
specific binding (total binding |ess bindingdn the presence of 1

[err] (+)butaclanol). An inhibition constant err]) is calculated for each
test conpound to catagorize its linbic D-2 binding potential. The |arger
the nunber, the less potential for dopani ne receptor binding and attendant
side effects fromadm nistration of the antipsychotic agent. Inhibition
constants (95% confi dence 2£ interval) for standard antipsychotics are:
hal operidol - 4.0 (3T0S5P8S Wp}&%’z‘ép‘f%‘éstl%‘ﬂt{?@-%@r?ﬁwoﬁlZ’bﬁén@ii’n‘ée- 4.5
(3.6-5.6)nM andusuimiandeproBi® §3T¥erOP03udh 28s dimethylforhmémPde (DMF),

_ | t est i i rtical t , th ds. of
this Pavent ton THEEERYLELFERLEN: CONSS) . SREE0RE cof cAlethal 16 AqPbarteate
potency than se¥dtihe Presentedrhica anibérivismi suéh rasepodisn, Jeo0aesi un

exhibits a 1§ oy ldusiehsbrbnle (d4-20odiblhde YO | & dOPETAIEE Lo fnact i ve,

From these data, the activity profi of the conmpounds I'STThvention 30
are seen to be YHRORALSHti psychotic agents with nuch |ower potential for
extra pyram dal side effects such as attend the use of mmjor tranquillizers
(sedation, pseudoparkinsoni.s at.axi g, scle relaxation, etc.). Thi s
activity profile res@r%l‘glsmf#a%l rfa?ﬁea‘g‘%&tr’o??ﬁ%aiﬁ%uﬁw) H&Hi P riesed

" HencCe, . the comyierss aimpoinds e nthenimarenbidn pfsyreivg i v=2000é Aok &5,

anxi ol ytic agemine Ysefdl i dds tdise td el of €s. S S, paranpi a and
schi.zophre_r],i a and in al Ilévi at 1 ng aér?]rg% ety.mg\lsy gra%'rﬁhﬁfh%? gn%é;org%ljg%rﬁ%f%?%ﬁ'ed
neat 0 p;eferably_methanol or ethanol, e.g. in the presence of a

B catalytic amount of glacial acetic acid. These reactions
are preferably run at solvent reflux temperatures for,

“ e.g. 24-48 hours.

The“starting-Y-carboline II in Scheme I (above)may
15 be prepared from substituted phenylhydrazines and N-
5 ‘carbethoxy-4-piperidoné'as showh, for example, in
~ Scheme 2. ' '



-9- ar with a pharmaceutical carrjer to a patient in need thereof. The

phar maceutical carrier may be solid or liquid. A solid carriegﬁﬁﬁggquhgge
ote or nore substances which may al so act as flavouring agents ubrlcants,
solubi | i sers, suspendi ng agents, fillers, glidants, 5 conpress»on ai ds

bi nders or tablet di sintegrating agents; it can also be an encap- suIaL g
material. In powders the carrier is a. flnePy7dFV|ded solid which is in '~
adm xture with the finely divided active, ingredient. 1In tablets the
active ingredient is mxed with a carriechemeidig the necessary conpression
properties in suitable proportions and conpacted in the shape and size-
desired. The powdets and 10 tablets preferably contain up to 99% of the
active ingredient. Suitable solid car i ers include, for exanple, calcium
phosphate, magnesi stearate, talc, ars, lactose, dextrin; starch,

gel atin, ceIIqu' - methyl cellulo 'S |un1carbo£y@§thyl ceIIquse
ponV|nyIpyrr§If —Re, Lom/neltlng maxes and ion ex s. Liquid
carriers are used~\n preparing sol uti ons/JsuspenS|ons emulsions, 15 :
syrups, e€lixirs and™presstNHzed conpo NthﬂS The active |ngred|ent can be
di ssol ved or- suspended. i nHa phar maceut | 6@%&y acceptible liquid carrier ‘such
as water, an organic solvent, a nlxtur bot h or . pharmaceutically
acceptable oils or fats. The liquid carrier can contain other suitable

phar maceutical additives such as solubi- lisers, enulsifiers -buffers,
preservatives, sweeteners, flavouring agents, 20 suspendi ng agents,

t hi ckeni ng agents, colours, viscosity regulators, stabilisers or

osno-regul ators ui'tabl e exarpl e f liquid carrlers‘f‘m\oral a
par ent er al nﬁﬁtlon F'ncl-ud 369?) aiEBAT |cuIR3rI¥{<;;l;;m ng
-—-p+e-&era§‘crl-y§ m car
0

Do e

~as above e. g IIquse d rlvatl sodi oxynme
cel l ul ose sol u¥ )/’\a.l qoAORs (i cI ud?H‘gj’lanohydrl c a an dric
al cohol s e.g. col's) Il_land their 25 derivatives, and oils (&.g.
fracti onated coconut oi [" and arachis oi.l). For parenteral adm nistrat(Im

the carrier can also be an oily ester such as ethyl ol eate and isopropyl

nyristate. Steri e | I’ﬂ\ueI gnﬁgsryrc otie f;irro%eﬂ?gsdo} hé tc%leo%n s gi" tﬁls Rvhtion were

established by standard pharmacologically accept_ed procedures involving two
conditioned avoidance studies in which trained male. CD rats (Charles River), 400-
450 gm body weight are exposed to a fifteen second warning tone (conditioned

5 stlmulus) contmued for an additional fifteen seconds accompamed by electric
‘shoek. The rat can avoid the electnc shock by depression of a response lever '
(lever-response) or in a different study by jumping to an exposed shelf (shelf-jump.
response). In either test situation, a response during the initial warning tone ¥ _

~ considered .an avoidance response while a response during shock delivery is

10 - considered an escape response. The avoidance response is determined and
expressed as a percentage of total trials from an appropriate number of trials and a
50% block in avoidance responding (ABs5q) is obtained from a dose-effect regression

" line. The shelf-jump response test procedure follows that of Herman et al., Comm.
in Psychopharm., 3, pp- 165-171 (1979).

1- 5 As a measure of extrapyramidal side effects, the compounds. of this
invention were studied as antagonists of apomorphme-mduced stereotyped behavior
wherein CF-1 mice (Charles River) receive the test compound i.p. (six mice per
dose level) and thirty minutes later receive 10 mg/kg apomorphine s.c. Five;l
minutes after injection, the rearing-head-bobbing-lieking syndrome induced by

20 apomorphine is evaluated as present or absent for each animal. Readings are



c‘:orrpos'rti ons for parenteral adm nistration. The liquid carrier for

pressuri zed. corposi ti ons can be hal ogenat ed hydrocar bon or ot h%%?_sw
phaLnaceut i cal |,y acceptable 30 propel l ent. Liquid pharnmaceut

corrpowl ons which are sterile solutions or sus- pensions can be utilized
by, exampl e, intramuscul ar, intraperitogeal or sub- cutaneous
injection. Sterile solutions can al so be administered intravenousl y. “\When
t he corrpound |s orally active it can be administered orally either in

li quid ;)r 35 repéatddmppi’ivbl ?ihdtésr during almlﬁryeﬁﬁhﬁblﬁési lBesspdiR’ @Fﬁ!ﬁs C\ﬁﬂlue
conposition is e fo I .G n

fom t he corrp(gJ'svl kot |c§8§§%‘°5’ '\?E%]é{aﬁ %ﬁﬂf’lﬂt"g‘b‘L ﬁ{béﬁl?ff)ﬂgam?m’fea{"g“ced
quantities -of tsh%l'eatﬁtneﬂebQMQIOEchyammple lipeamregressicny endlysiss Trencdrepaunds aofcthis
conposi tions. pg,“\g Vv f .
syringes or sacézﬁ‘F etngf&?meg? ﬁ?ﬁ&ﬁf&‘q "sﬁdg u?\%l&c?osa g ? orm }’te@hﬁ #Jr fide

exanpl €, "a eap t3 attepding 1°t"Se'1°F m PaFme%Wl%sﬂ%s@ﬂﬁﬁréthéﬂsﬁch@m@F“ﬁBS
any ‘such - conposaloperidol ﬂl@dﬂbﬂﬁ-ﬁmﬁﬁm@. The dosage to be used in. the

treatment of a.specific.p hosi s e _subj ect i ve det er.m ned

attendi ng physi ci an. ﬁlg @%ﬁ‘eﬁtﬂ' ﬁ%&ﬁeéﬂwld?g?ﬂb"é tjfgs fgﬁﬁc?xp%tedhby the
psychosi‘s-'or sicampouiidsankithisy irvedtiphe the mmmgndsamtre %ptmlsm petoancefwitina
patient. The fgl ' f f

PR 5 1 nven ; on oftledtio b7 The FRodedly of iEias Ut oif e 100, daer BRTSHESS flovn)
conpound pfBdudBd Yamepuracet E’elv ech'aeNemaﬂF@h@GP Mﬁﬂ&hcﬂé@@gi Baygn: Press, N.Y.
reported:.as r eKFH‘ZS)’,ewﬂ&'em %Moﬁéﬁi&teﬁ Qfmﬁlbﬁr&fi\e{ﬁsdeuﬂnnéucb&&d Hith BE-spiroperidol

[ oaperd zszf.a' ook 935Skl o esE obapiis FyB S0 10 weshed, g maken with
i nhi bi ti on conﬂydmnuar sciptilation feocktdin{Natidnal magﬁbsni;sbaﬁd edantkd in a Packard
-/480CD scintillation counter. Binding in the presence of the test compound is
15  ‘expressed as a percent of specific binding (total binding less binding in the presence
- of 1 uM (+)butaclamol). An inhibition constant (K;j) is calculated for each test
compound to catagorize its limbic D-2 binding potential. The larger the number,
the less potential for dopamine receptor binding and attendant side effects from
- administration of the antipsychotic agent. Inhibition constants (95% confidence
"~ 20 . interval) for standard antipsychotics are: - '
| haloperidol - 4.0 (3.0-5.6)nM;
clozapine - 34 (23-54)nM;
fluphenazine - 4.5 (3.6-5.6)nM; and
sulpiride - 376 (174-5000)nM
25 " In an analogous test procedure employmg brain cortical tlssue, the
o co'm_pounds of this invention which have been tested demonstrated an equal or
greater potency than serotonin for binding at serotonin-2 receptors. Serotonin
exhibits a Kj in this study of 20 (14-30) uM while dopamine is inactive.
~ From these data, the activity profile of the compounds of this invention
30 are seen to be that of antipsychotic agents with much lower potential for extra
- pyramidal side effects such as attend the use of major tranquillizers (sedation,
pseudoparkinsonism, ataxia, muscle" relaxation, ete.). = This activity profile
" resembles that of the anxiolytic: compound, buspirone.
Hence, the compounds of this invention are antipsychotic agents and _
35 ' anxiolytic agents useful in the treatment of psychoses such as paranoia and
schizophrenia and in alleviating anxiety. As such, they may be administered neat



in nMconcentration. Simlarly, the inhibition constant for cortical 5-HT2
binding is reported as the inhibition constant in nM concent rgjs \m P
t'He. conpounds 20 were inactive as aponorphi ne antagoni sts:- 7
- AHP- 8683-EPC - - 11 - Exanple 1-

_“

‘8-Fluoro-2,3,4,5-tetrahydro-2-[4- (4-pyri digy) butyl ] -1 pyr do[ 4, 3*b]-"ﬁ‘fdol o

e To a stirred suspension of 8-fluoro-2, 3,%,5-tetrahydro- 14 pyrido[ 4, 3-6] -
indole (1.5 g, 0.0079 nol),. freshly baked anhydr ous sodi um carbonate (1.7

g, 0.016 5 omilh apharmageutical cantiento efpatiant imnesd bereod. iTherphanmageutical =

~di met hyl f or (0.016 nol) of 4- (4-pyri.dinyl)butyl
RkAEr iy heriRrdigild y

brom de hydro “The reaction was_stirred overni ght at room

tenperature, then theAsWligeparrigscandinglids enegel mese substanees; whickpayalsqact
was sus pendet&slﬂaa&ﬂma—agént&mumnm,esmﬁﬁ&ad ‘éhéﬂénﬂihkh&ééﬂﬂf, filtesy, | gltdants, X

i de .extracts

Gried bue asapRreision sidey Finders it SAef didnseRFactit adtiss: 1t 8B4 el s nsar-

The title cospmﬂng nateriaharint powders HPleCearriergiscthfihelycdivided selid wehieh ugrin

he-dl hydr ocABHEEEL Ml Sheo el é:kﬁe?sﬁgﬁ?g“ﬂﬁrmfﬁ“@? GRS PR dive
C, .57.97;. H, imgredient nsanmd m!ih@ carrier haying; thespecqssary qynpnession propestips. in
ég'; It Ygal( Zg) H'%ZR%%% ﬂé tg%nggéﬁ é’ﬁnﬁfctaé)in lkhé"Bhépeind side desired) 1 #he BOwders and |
_ 10 tablets pi ferably contam up to 99% of the active ingredient. :Suitable sohd
carriers include, for example, caleium phosphate, magnesium stearate, tale, sugars,
lactose,. dextrm, starch, gelatm, cellulose, methyl cellulose, sodium - carboxymethy&i
cellulose, polyvmylpyrrohdme, low melting waxes. and jon exchange resins. .
. -I_..;_quxd_ carriers are used in prepgrmg solutions, suspensions, emulsions,
15 syrups, eﬁxirs and pressurized compositions. The active ingredienﬁ can be dissolved
‘or suspended in a pharmaceutically acceptible liquid carrier such as water, an
organic -solvent‘,.a' mixture of both or ':pha_rmaceutical:Iy- acceptablé oils or 'fat_s._ The
- liquid carrier can contain other suitable phar-maéeut-ical additives :sﬁch as solubi-
lisérs,_'- emulsifiers, . buffers, -pre_servati#es_,- _swee_tene_r_s,_ flavouring agents,
20 suspending agents, thickening agents, colours, viseosity regulators, stabilisers or
osmo-regulators. Suitable examples of liquid carriers for ,or'al' and parenteral
administration include water {(particularly c-on_taining_. additives as above eg.
cellulose derivatives, preferably sodium carboxymethyl cellulose solution), aleohols
(including monohydrie alcohols and polyhydrie ‘aleohols e.g.. glycols) and their
25 derivaﬁves,_ and. oii_s (e.g. fractionated coconut oil and arachis oil). For parenteral '
administration the carrier éan also. be an oily ester such as ethyl oleate and
isopropyl myristate. Sterile liquid carriers are used in “sterile liquid form
compos:tmris for parent'éral administfation. The iiquid carrier - for pressurized
. .compositions ean be halogenated hydrocarbon or other pharmaceutlcally acceptable '
30 propellent. o _ : _ : :
: qumd 'pha'rmaceutical compositions which are sterile'solutions or Sus-
pensions can be utlhzed by, for example, mtramuscular, intraperitoneal or sub-
cutaneous injection.  Sterile solutions can also be administered mtravenously. '
When the compound is orally active it can be administered orally either in liquid or

35 - solid composition form.



8- FI uoro- 2, 3, 4, 5-t et r ahydr o- 2- [ 2- ( 2- pyr|d| nyI)ethyI]

1H yr|d0[43b]|ndoIeAmxture of -

8- f Muor0- 2, 3, 4, S-tetrahydro-1H pyrido[ 4, 3- b]|ndole 3.2 g (0.016 nol),

2-vi nyi yr|d| ne (1.79 g, 0.017 nol), and 2 nL of gl acral acetic acid 25

wer e réfl uxéd for 48 hours in 30 nmL of methah®l T The sol vent was renoved in
vacuo and the separated soI id was purified by HPLC and converted to the

di hydrochl ori de salt t -0 5 38% |eId ~of .the title conp ound
199- 201C. Anal ysis for r“Hj élf phiy iieale mpositien g in mtsdoragw orm, ©g-
Found: . . . Casf3eblets oHcaﬁsu)es T stch Elﬁrrﬁ; theAcbmmpesitis)is lsub-divided ip.unit dose

(20. 86- 322. _08) éﬁ%ﬁ%&rgg rc?p@ﬁte?’quéﬁhti%? of the active ingredieRE;! #162ni? ddifge Pdvins

139- 220

(2 3,4, 5- 2I'et r ah$am dEZPPQ‘G@'de‘}QmmSMT)SetﬂQerMHlE mﬁckgtﬂd[ po@derP; vialse ampeules,
title corrposmdpmmar@miged 6r0§a|cﬁé\ts”ébntt£‘i%1 ﬁ dyr@n@furﬁMGBAg% for'| béhn Terf%r
.except’i on ‘'t hat -tetrahydr ridg hmndol e was used I nstead

of 8-fluoro-.2, §x%fmglef gt‘fagﬁ% % ‘E&%VF%D?‘Z“?%’]% gporopriats Bymber of any such
converted .to t hemgositidnoirhpankage fomhd ; np. [err Anal ysr s for: [err]

galggul ﬁlt ego 9;: %7 29; ’@g g’osﬁge wo bjelus]eg m%é treatmen lt' a specxﬁc psythogis must !ie

subJectwely determmed by the attending physician. The varxables involved include
~ 10 the specific psych051s or state of anxiety and the size, age and response pattern of
o the patient.
O ) " _ The followmg examples 1uustrate the production of compounds of thls
_ mventlon. After each example the pharmacologxcal evaluation for the ecompound
produced is presented. The condmoned avo;dance_ tests are reported as relative
15 activity for the shelf-jump (S-J) at the intraperitoneal (i.p.) dose administered in
mg/kg and the ABs5( is presented for the lever-response _(L-R) test at the oral (p.o.)
dose in mg/kg. The inhibition constant is reported _for' limbie D-2 binding expressed
in nM concentration. Similarly, the inhibition constant for cortical IS-HTg binding
is reported as the inhibition constant in nM concentratlon. All of the compounds
.20  were inactive as apomorphme antagomsts.



10 S-J Activity (40) L-R Very weak (40 p.o.) Linbic D2 33%

e

at 1 [err] Exanple 4 8-Fluoro-2, 3,4, 5-tetrahydro-2-[2-(2-gu?rlgéggg )et ha;l]-

1Hpyrido[4-3-b]indole 1 5 : The title conmpound wa
foll owi ng the procedure of Exanple 2 with the exception that

2-vinyl qui nol i ne was used instead of 2-vinylpyridine. The product was ?‘

converted to the dihydrochloride salt; np [&rT] Analysis for: [err] L
Cal culated: . C, 62.63; H 5 5.45; N, 9. 96 20 Found: C, 62.57; H
5.30; N, 9.43 S-J Active (20) Li-mbi ¢ Dﬁa"ﬁino C 1.) Exarrpl e b5
2,3,4,5-Tetrahydr o- 2-:-3.-(:- -NOL i - i d 4 -b' .
Thetltle conpSEIr0=/ 8,4, Stetrahydrg Sy ALL Dbutyl AL Hopypidols 2225 th
the excepti.on that Maétﬁréesuspeusiomot rs-ﬂuonodz[m,s—ﬂetnangldroelmwme[dds-bl- :

2%t ot qun neHEC8  adr DR TP Spdd G o SR g 018

di hydr o&hl omodlbandrpa!:dytip mountao seaunbmb[oeute] is@0 mmfcdimtbﬂllforl@mlde,
61, 8?6 P g"@gﬂcf&f ’?%) diey a‘\%’%@ gfipyrl nfl%‘tggo Sri by Zf%deg >
The reaetlon was strrred overmght at room temperature, then the
solvent was removed under vacuum and the sohd cake was suspended m 100 mL of

water and extracted with methylene chlorlde (3 x 100 mL) ,

10 -' ' The methylene chlonde extracts were combmed, drled over anhydrous '
sodlum sulfate and evaporated under reduced pressure. The title compound was -
separated by HPLC usmg ethyl acetate as. the eluent to afford 2. 3 g (9296 y1eld) of
the txtle compound whxch was converted to the dxhydrochlonde salt- mp 210—212°c.

_ _ Analyms for- CongstF ZHCl HzO _

15 Caloulated: C, 57.97; H, 6.3; N, 10.14

| Found:  C, 57.67; H, 5.78; N, 10.29

- S-J Active (20) |
" L-R 15.11 p.o. (10.38-34.33)
Limbic D-2 143 (92—214) _
20 Cortical 5-HT3 480 (140-980)

Example 2
8-Fluoro-2, 3 4,5-tetrahydro-2- [2 (2-pyridinvl)ethyl]-

1H-pyrido(4,3 b]lndole

A mixture of 8-fluoro-2,3,4,5-tetrahydro-1 H-pyndo[4,3—b]mdole 3.2 ¢g \J

(0.016 mol), Z-rvmyl_pyrldme (1.79 g, 0.017 mol), and 2 mL of glacial acetic acid
25  were refluxed for 48 hours in 30 mL of methanol. The solvent was removed in
vacuo and the separated solid was purified by HPLC and converted to the
drhydrochlorlde salt to afford 2.5 g (3896 yleld) of the tltle compound- mp 199-
201°C.
Analysis for; C)gHjgN3F-2HC1-Hg0
30 Calculated: C, 55.96; H, 5.7; N, 10.88
Found: C, 56.51; H, 5.39; N, 10.96
S-J Active (200
L-R 37.64 p.o. (20.86-322.08)
Limbic D-2 26 (13-42)
35 Cortical 5-HT2 173 (139-220)

“



“

- 13 - Exanple 6 2,3, 4, 5-Tetrahydro-2-[4-(4-pyridinyl)butyl-1H pyrido[4,3-b
]indole The title corrpound was prepared follow ng the procedure_of Exa | g
1 wiith The exception 2,3,4,5-tetrahydro-IH pyrido[4, 3-b ]|ndoIA@%‘vz§§
instea\/of 5 8-fluoro-2, 3, 4,5-tetrahydro-1H pyrido[ 4, 3-b]indole. The
product¥was*converted to the di. hydrochl oride salt; np [err] Analysis for

[err] Calculated: C, 60.60; H 6.80; N, 107602 F'ound C, 60.87; H,
6.79; N-10.62 1 0 S—J Active (20, 40) L= R>20po Linbic D2
41% at 1 [err] Exanple 7 * Example 3
2345Tetrahydro-i§5(_ | di [ '. -plindole 1 5
The title conpound” wed=oref L E L2 e L 2D 4, 3nbdindole \yj t h

the exception:2,3,4,5- 'l'lmttmleyemmpowdpygs pl@bdne’ﬂ-ﬁbubmlﬁg)tm meﬂﬁ%cbfl BRdge 2
f 8-fl 2
g (3- py??&?nyf?%fo%yf%%dﬂa% %H‘P %-QQ;aglggrob b};lé@é @ﬁﬁg—%d]mdole was used instead

4- (4-pyri & riyP¥ il dl‘H‘ré_ﬂSUM 3viplindalew eThe produdtheonverted to

di hydrochl ori. dmambapocﬁlbridy'gaht.z-p% ) 919ics f.or; [err] Calculated: C,
18.58 Found: C, 60.78; H, 6.26; N,

59.68; H, 6.5 19
11.08; d, 18&5.1\;&_.13 ors SCJSKMNV@I’@O}/ZIBZQ 33.09 p.o. (25.58-50.65) . 25
Li nbic D2 43¢aidulated} er C| 5T29¢ H; 8l4; N,HA1 $%31,(18079 341) Exanple 8

Found: C, 57.4; H, 6.36; N, 10.97; C1, 18.95
10 S-J Activity (40)
o L-R Very weak (40 p.o.)
-/ Limbie D-2 33%at1puM
' ' Example 4
8 Fluoro 2,3,4,5- tetrahydro 2-{2- (Z—qulnollnyl)ethyl]-
R o © 1H-pyrido[4-3-blindole
1 5 7 The title compound was prepared followmg the procedure of Example 2
"~ with the exception that 2-vinylquinoline was used instead of 2—vmy1pyr1dme. The
' - product was converted to the dihydrochloride salt- "np 192-1 94°C.
" Analysis fors CggHggN 3F-2HC1 :
. Calculated: C, 62. 63; H, 5.45; N, 9.96
20 Found: C, 62.57; H, 5.30; N, 9.43
S-J Active (20)
Limbic D-2 185 (no C.L.)
U . Example 5
S 2,3, 4,5-Tetrahydro-2-[2- (Z-qulnollnyl)ethvl]—
| 1H—pyr1do[4 3-blindole
25 - The title compound was prepared following the procedure of Example 2
' with the exception that 2 »3,4,5-tetrahydro-1 H-pyrido[4,3-b lindole was used instead
_ .of 8-fluoro-2,3 4,5—tetrahydro-1H-pyndo[4,3—b]mdole and 2-vinylquinoline replaced
' 2—vmylpyr1dme. The product was converted to the dihydrochloride; mp 195-197°C.
o Analﬁls for: 022H2183°2HCI 11/2H20
30 Caleulated: C, 61.83; H, 6.13; N, 9.83, Cl, 16.6
" Founds C, 62.24; H, 5.89; N, 9.59; Cl, 16.12
"S-J Active (40)
L-R Weak (40 p.o.)
Limbic D-2 331 (238-410)




8- Chloro-2, 3, 4, 5-t etrahydr o-2[ 4- (4-pyridinyl)butyl]-1H pyrido[4,3-b ]indole
The title corrpound was prepared folllow ng the procedure of I

with the exception that 8-chloro-2,3,4,5-tetrahydro-1H pyrido |ndole _
was used instead of 8-fluoro-2,3,4,5-tetrahydro-1H pyrido[ 4, 3- b]lndol e The: -

product was converted to the dl_hydrochl orldq3salt np [err]. - -14- V c
~Analysis for: [err] Calculated: C, 55.74; H’> 6.03; N, 9.75 Found:

C, 55.74; H, 5.86+ N 9.61 S-J Active (40) 5 L-R 36.08 p.o:.:
(21.51-59. 35) Li mbic D-2 106 (26 263) EEHGS HT2 60 (29 132) Exanpl e. 9.
8Ch|or02345te}§rg£ \ -. TVY: n _
] - 1H pyrido[ 4, 3] i+froo : ™ A e
foll owi ng the procedu’&"l!,e tyﬂesmmt@dww PWPF?&Q éauy@grzéhﬁpmpdure of Exe
8-chl oro-2, 3ydy lexabyion 2]3, lﬂspwmifgm Hipyridbls3-bhindetechlas NS4 asktadd of

4,

8-fluoro-2 3 dro uct was
converted §ost'ﬂ§°"d’r g‘éﬁ]“' ¥ @'&B

8505 a oBeCHRR cBeted ta.
Cal cul ated: the dﬁf&dﬁ?chldﬂidésﬁt-rhbzm-m°éound . C, 53.32; .H 5.3; N,
_égarzrél S iOActlvE (0N, LCRZOHzggspHPCI H25b| c D2 103 (72 141) 20
Calculated: C, 60.60; H, 6.80; N, 10.60 . - :
Found: C, 60.87; H, 6.79; N, 10.62
10 S-J Active (20,40)
L-R >20 p.o. T .
Limbic D-2 4196at1uM o | N

Example T E ' '
2 3,4,5-Tetralnﬂro—2—[3—(3-pyridmmwyﬁdo[4,3-b lindole

15 o The title compound was prepared followmg the procedure of Example 1
| w1th the exceptlon 2,3, 4,5—tetrahydro-1H-pyr1do[4,3—b lindole was. used instead of

8-f1uoro—2,3 4,5-tetrahyro-1H: H-pyr1do[4 3-b ]mdole and 3—(3-Wn_da_nyl)§rqul bramide

hydrobromide replaced the 4-(4w-dlwl)butyl bramide salt. . -.The product was .

converted to the dihydrochloride salt; mp 223-225°C. |
20 Analysis for; CjgH2)Ng-2HCI1-H20

Calculated: C, 59.68; H, 6.54; N, 10.99, cl1, 18.58

Found: C, 60.78; H, 6.26; N, 11.08; _Cl, 18.80. L

S-J Active (40) : o
| LR 33.09 p.o. (25.58-50.65) . . -7
25  LimbieD-243%atluyM
|  Cortical 5-HTj 252 (197-341)

_ ' Bxample 8 L
8—CMoro—2,3,4,5—tetrahgdro—HH+2yﬁdian ]—lH—WNdoMﬁ-b]mdole
The title compound was. prepared followmg the proeedure of Example 1
30 with the exception that 8-chloro-2,3 4,5—tetrahydro-1H-pyrxdo[4,3—b]mdole was
| used instead of 8-fluoro-2 3,4,5—tetrahydro-lH—pyr1do[4,3—b]mdole. ~The product '
was converted to the dihydrochloride salt- mp 227—228° C.




tetrahydro-2-[2-(2-quinolinyl)ethyl]-1H pyrido-[4,

33 Chl oro- 2, 3, 4, 5-

3- Q] I ndol e . The-title conmpound was prepared foll ow ng the procegipSsgph—rec—
Exanple 2 wth the-exception that -

8-chlord-2, 3,4, 5- tetrahydro-1H pyri do[ 4, 3-b]i ndol e was used instead of

8-l uoMG-2. 3. 4. 5-tetrahydro- 1H pyri do[ 4. 3- bl,ndol e and 2-vinyl- 25
gui nol i ne was used instead of 2-vinylpyridine. The product was converted to
t'he di hydrochloride salt; np [err] Analysis for: [err] Calcul ated:

C 58.37; H, 5. MMZ?CWIN?HICI@MGB 34; H 5.30; N, 9.29 30

S-J. Active..(40aleuldted:A0 @,557441;1)593[};298@ (47-136) - -15- Exanple 11

8- Fl uor o- 2,3, 4 5- Tef r"a'"hy gé Bé/\l"dl ral ) propyl ] 1H pyri do[ 4, 3-b] i ndol e
The titte co *was pr 07 n he procedure of Exanple 1 with

‘the exception that 3-(3- ps-ud\otj«\}e)(GO) pyl brom dde hydrobroni de was used

I nstead 5 %f 4-pyri di nyl (t:)‘zt@/kag .o. ?1 grqc:%rgo%riom de. The product was

converted to the di hydrochiori 5-218C. Analysis for: [err]

Cal cul ated: C, 55. 74; H IGimI’icD‘q‘Z IlQb' @&mlmd C,56.06; H, 5.60; N,
10.51 1 0 —g%g?%g%442po (9943074) Li nmbi c
D2 395 (165-848) Cortlcal 5- HT2 5
-Example 9 _
| 8-Chloro-2,3,4, S-tetrahydro-2-{2(2-pyridinyl)ethyl ]-1 H-pyrido[4,3-b lindole
10 The title compound was prepared following the procedure of Example 2
W with the exception that 8-chloro-2,3,4,5-tetrahydro—l—§-pyrido[4,3—2]indole was

used instead of 8-fluoro-2,3,4,5-tetrahydro-1 H-pyrido[4,3-b lindole. The product
was converted to the dihydrochloride salt; mp. 198-200°C.
~ Analysis for: CggH29C1N3-2HC1-H20
+ 15 “Caleulated: - C, 53.67; H, 5.5: N, 10.43
Found: - C, 53.32; H, 5.3; N, 10.21 -
' S-J Active (40)
- L-R > 40 p.o.
Limbie D-2 103 (72-141)

- 20 kamgle 10 -
: 8—Chloro-2,3,4,5—tetrahydro—2—[2—(2—qmnohnyl)ethyl }-1 H—gyrldo-[4,3-b lindole
_ The title compound was prepared following the procedure of Example 2
with the exception that 8-chloro-2,3 4,5-tetrahydro-l H-pyrido[4,3-b ]indole was
used instead of 8-f1uoro-2,3,4,5-tetrahydro—l§-pyr1do[4,3—2]mdole and 2-vinyl-
25 quinoline was used instead of 2-vinylpyridine. The product was converted to the
dihydrochloride salt; mp 187-190°C. | |
Analysis for: CggH29C1N3-2HC1-H20
Caleculated: _ C,58.37; H, 5.19; N, 9.27
. Found: C, 58.34; H, 5.30; N, 9.29
30 . S~J Active (40)
L-R > 40 p.o.
Limbic D-2 82 (47-136)




Exanple 12 15 -
8-Chl oro-2, 3, 4, 5tetrahydro 2-[ 3- (2 pyr|d| nyI) propyl ] - 1H pyr ixdsR=-688-eEetrcol
et The title conmpound was prepared follow ng the procedure of Exanple 1 W|th
t he exception that 3-(2- ridinyl)propyl brom de hydrobrom de was used

I nstead of 4-(4-pyridinyl)butyl brom de hydrgbLom de and €
8-chloro-2, 3, 4,5-tetrahydro-I H pyrido[4, 3-b]indol e was used i nst ead of
8-fluoro-2,3,4,5-tetrahydro-I H pyrido[4, 3- 20 b] i ndol e. The product was:
converted to the dihydrochloride salt; ¥sampled>42C. Analysis for: [err]

Cal cul at ed: C&iﬁu&’n%—ﬁ,-:ﬁ-téWﬁ-[ﬂ Ryriditiyl)propyl D1 Hp{rio[4,8+b Hindile N,
10.68 S-J Active a0 T @ﬁ
(85-183) Co(r:t:\éal 5- HinE e(&%ﬂ%%*}‘d was &’@P*‘E%a%%%l&%%‘e Pme “Pee° mple 1

8- Fl uor o- 2, 3Mttﬁtﬁe@e@g@bwtﬂaﬂﬂ?ﬁrmwwﬁyldrotprymldbwalsa@um;eada

The title_co oyl 0 pﬂféc of
t he excepPl ot 458 M§Mtgpﬁé§r&g% hg&%‘bl ns{ ad %g‘\s/tlmr?&l pyridi ngﬁe‘al'htg ‘the
product was ddwdecmhlmsdesaltnmphél&%%ﬁochl oride salt; [err] Analysis for:

1Y) Rl St i o Founs G5 S w2
Calculated: 4; H, 6.11; N, 10.26 :
Found: C,56.06; H, 5.60; N, 10.51
10 . S:JActive (200 .
' - LR 14.42 po. (9.94-30.74) | .
. Limbie D-2 395(165-848) - - . - W

Cortieal 5-HTg 136 (76-299)

Emmgle 12 : |
15 s-cnIoro-z,3,4,5-¢etrahydro-H3-(z-gyridml)-prong-ln-gyndou,a-blmdole
The title compound was prepared followmg the procedure of Example 1
with the exception that }(Z-qundlxyl)ml branidehydrobromide was used instead
of 4-(4*-yr1r311'1yl)bJLyl bravie  hydrobromide and 8-chloro-2,3,4,5-tetrahydro-1H-
pyrido[4,3-b lindole was used instead of ._8-fluoro-2,3,4,5—tetrahydro—11-1_-pyr1do[4,
20  blindole. The productves converted to the dihydrochloride salt; mp. 240-242°C.
Analysis fors C19H20C1N3-2HC1 '
. Calculated:  C, 57.22; H, 5.56; N, 10:54 -~ -

"Pound:  C, 57.60; H, 5.49; N, 10.68 v
: - S-J Active (40 i.p.) g
25 -:'L-R>40p.o.

- Limbie D-2. 126 (85—183) o
Cortical 5-HTg 28 (12-66) . .



10 L-R.22.85(11. 34-80.89) Linbic D2 110(39%ARZ436&Tt i cal
5-[err] 211(165-263) Exanple 14 .. . _

8- Luor0-2,3,4“5-tetrahydro-2-[3-(4-pyrrdin¥T)propyI]- 1H pyrido

4, 3- bl ddol e, di hydrochioride, hydrate The t®tte conmpound is prepared
follomkﬁg t he procedure of Exanple 1, using 3-(4-pyridinyl)propyl brom de

hydr obrom de instead of 4-(4-pyridinyl)ﬁutxlibrﬁgide hydr obrom de and is

converted to the hydrochloride salt, | is for: C H N
F.2HC [err] 19 20g3rfabeyl 8l §di, 5-+& ;Pﬁ; Dy
C 57.48;H,6.00; N TO 397 CI t7-9 1 >—+

general formula: [err] in which R_P¥&ideddogep]limfodgen, hydroxy or al kyl

~of [er]r 1 to 6 carbon atonms; [err]  is [err] where [err] is hydrogen,

alkyl of 1 to 6 carbon,ato al koxy of 11 to 6 carbon atons, [err] (where R
is alkyl of -1 to 6 cap%%% gf%%%)?oméﬁ%ﬁgd?a%yﬁﬁﬁPéﬁe%if?¥ﬁ°w%ﬂﬁl?P?s one of .
the integers 2precedyréd of Bxample 2 with the exception 4-vinylpyridine

was used instead of 2-vinylpyridine. The product was convert-
5 ed to the dihydrochloride salt; mp.233-235°C.

‘Analysis for: C18FN3.2HC1

Calculated: C,58.69;H,5.43:N,11.41

) ' Found:  C,58.55;H,5.42;N,11.18
| S-J Active(40 i.p.)
10 L-R 22.85(11.34-80.89)
o Limbic D-2 110(39-274)
Cortical 5-HT, 211(165-263)

EXample 14

8-F1uoro-2,3,4;5-tetrahydro-2-[3-(4—pyridihyl)propyl]-
- 1H-pyrido[4,3-blindole, dihydrochloride, hydrate

\_ ' : The title compound is prepared following the
procedure of Example 1, using 3-(4-pyridinyl)propyl bromide
: hydrobromide instead of 4-(4—pyridihyl)butyl bromide
hydrobromide and is converted to the hydrochloride salt,
m.p.203-205°C. .

Ana;y51s for: C19H20NBF.2HC1.H o .

_ 2
Calculated: c,57.00;H,6.00;N,10.5;C1,17.75

Found; | c,57.48;H,6.oo;N,1o.39;c1,17.95,



or a ‘pharmaceutically acceptable salt thereof. 2. AW& med in
Claim1l in which R is hydrogen or hal ogen. AHP- 8 - -718- A .
cenmpound as clainmed in Caim1l or 2 in which Ris [err] where [err] |s

hydr ogen, alkyl of 1 to 4 carbon atons, al koxy of 1 to 4 carbon: atoms e
[err] (where R is alkyl of 1to 4 carbon atons), hal ogen, cyano or ro
4. A conpound as clainmed in any one of Cgpns 1 to 3 in whichnis one of
the integers 2, 3 or 4. 5. A conpound as clained in C|a|n11 which is :
8-fluoro-2,3, 4, 5- tetrahydro 2-[4-(4-pyridinyl) :

butyl]-1H pyri do[4 3-b]-i'ndole or a pharcnaIMs i cal | y accept abl e sal t

t hereof; 8-fluors-2, 3, 4, 5- tetrahydro 2-[2- Z? pyridinyl) -

et hyl]- 1Fprr|do[4 3 b |nd | e, or accept abl e sal t

t her eof ; At ‘g %f [‘Lzh pyr %;&@ié}’

et hyl]- 1H— pyr| do[4 3- b] i ndoI e or a phar maeutl cally accept abl e salt thereof;
8-fluoro-2,3,4,5- tetrahydro-2-[2-(2- qU|noI|nyI)ethyI] 1Fprr|do[4 3-
b]indol e or a pharnaceuti-cally agceptable ga _

(1)

1

in which R’ is hydrogen, halogen, hYdroxy_o# elkyl of -‘;)

1 to 6 carbon atoms; R? is

where-R3 is hydrogen, alkyl of 1 to 6 carbon atoms,
_ _ 2

'}

- alkoxy of 1 to 6 carbon atoms, -CO,R" (where r? is. @

”alkyl-of-1.to 6 carbon atoms), halogen, cyano oOr
‘nitro; - and n is one of the integers:2, 3, 4, 5 or 6;
.. or a'pharmaceutically-acceptable salt thereof.

2. A compound as claimed in Claim 1 in which R1 is

hydrogen or halogen.

ff‘fff_‘__-‘~i‘____ |

Iy



thereof; 2,3, 4,5-tetrahydro-2-[2-(2-quinolinyl)
et hyl ] - 1Fprr|do[4 3-b]indol e or a pharnaceutically acceptable sal t

t hereof; 2, 3, 4,5-tetrahydro-2- -8683-EPCx
(4-(4- pyTldlnyI)butyI] 1H pyri do[ 4, 3- b]|ndole or a pharnaceutlcally
acceptabl e salt thereof; 2,3,4,5-tetrahydro-2-[3-(3-pyridinyl)propyl]-1H.
pyrido[ 4, 3-b]indole or a pharnaceutlcally accamg-abl e salt thereof; _
8-chloro-2, 3,4,5- tetrahydro-2-[4-(4-pyridinyl)butyl]-1H pyrido 9 - 19 -
4, 3- b]|ndole or a pharnaceutically acceptable salt thereof;

8-chloro-2, 3, 4, 5- te@rah%d@@mEOPde§S|dlaymydeihyC}ait$pyorda[4n3whlcndnge
or a pharnaceutlca1|y at®eptabl e salt thereof;

8-chloro-2, 3, 4, 5-tetrahydro- _

2-[2-(2- qU|noI|nyI)ethyI] H-pyrldo [4 3-b] ndole or. a pharnaceutlcally
accept abl e. salt thereof :

2,3,4;5-tetrahydro- 2- = %yr¢ﬁo[4

pharnaceutlcally accept | t thereof_Q\
8-fluoro-2,3,4,5-tetrahy 22-[2-(4- pyri 1 )ethyl]lH—pyr ; _
or a pharnaceutlcally acceptabl e salt thereof . A conpound “as cl al ned |n.
Claim1 which is 8-fluqgsre @3 4 5- ﬁg f€€g f#%% $AP %éd%nga}gggngLms’
pyrido[ 4, 3-b]i.ndol e or a pharnaceutl atce | € sal T
. alkoxy of carbon atoms, -COZR (where R is
alkyl of 1 to 4 carbon atoms) halogen, cyano or
nitro.

Y
4. A compound as claimed in any one of Claims 1 to 3
in which n is one of the integers 2, 3 or 4.

5. A compound as claimed in Claim 1 which is
8-fluoro-2,3,4,5-tetrahydro-2-[4-(4-pyridinyl)

‘butyl]-1H-pyrido[4,3-b]-indole or a
pharmaCeﬁfically acceptable salt théréof;
8-fluoro-2,3,4,5-tetrahydro-2-[ 2- (2-pyridinyl)
ethyl]- 1H-pyr1do[4 3-blindole or a pharmaceutlcally
acceptable salt thereof;
2,3,4,5-tetrahydro-2-[2-(25pyridinyl)

\_/ _ ethyl];1§-pyrido[4;3-glindole or a pharmaeutically
acceptable salt thereof; 8-fluoro-2,3,4,5-
tetrahydrb—zf[2—(2-quinolinyl)ethyl]-1§-pyrido[4,3-
'Elindole or a pharmaceutically acceptable salt

:'the;eof; 2;3,4;5-tetfahydro-2—[2-(2-quinolinyl)

' ethyl]-1§-pyrido[4,B-E]ihdole or a pharmaceutically
acceptable salt thereof; 2,3,4,5~tetrahydro-2-
[4-(4-pyridinyl)butyl]¥1§-pyrido[4,3¥§]indole or a
pharmaceutically acééptable salt thereof; _
2,3,4,5-tetrahydro-2-[3-(3-pyridinyl)propyl]l-1H-
pyrido(4,3-blindole or a pharmaceutiéally
acceptable salt_thereof;' 8-chloro-2,3,4,5-

~ tetrahydro-2-[4-(4-pyridinyl)butyl]-1H~-pyrido

A




7. A process for preparing a conmpound clainmed in O ai m PiPréht2elPeises
alkylatlng a gamme- car bol i ne of general forrmula (11) NH (I1) H ¢(where
hds the meaning given in Gaim1) with introduction of the group [err]-

(ﬁhere n and R have the neanings given in aim1) and, if desired; .*“7% ;dﬁ“ﬁ

converting a resulting base into a pharmaceutically acceptable salt" -
t her eof . -20- 8. A process as clainmed in Gaim7 wherein the ganmma-
‘carboline of general fornula (I1) is al kyl aged with a haloakyl conpound of -

formula [err] (where n and R2 are as defined in Gaim1 and X is bronmine or -

(I'V) (where [err} rocess for preparing a
conpound as cl ai neHerao€s ai Brechdaobetandi 4 yt§§rﬁéyéFﬁbgré?epﬂéééﬂpﬁéa with

reference to any g gﬁy?a bk §¥§HB|LQS3 Q@lnéoierrBQUdeﬁ%rﬁlla%bmtdclaﬂl(}l aim1
whenever prepared S35 tharmed, Msalu1308-90 37435 R e L bRydro-
_ acceptab e salt thereof; y
2-[2-(2- qulnollnyl)ethyll 1H—pyr1do-[4 3—b]1ndole or
a pharmaceutlcally acceptable salt thereof; 8-chloro-
2,3,4,5- tetrahydro—z [3-(2-pyridinyl)-propyll-1H-
pyr1do[4 3-b]1ndole or a pharmaceutically acceptable
salt thereof or 8- fluoro-z 3,4,5-tetrahydro-2-[2-(4-
pyridinyl)ethyl]1§*pyrido[4,3-§]indole or a
pharmaceutically acceptable salt thereof. \o/

chlorine) or V\nth[?S agyagﬁgfggg?gag§g%9ﬁgiéﬁ E@gi RRceptable salt

6. A coﬁpound as clalmed in Clalm 1 which is 8-fluoro-
~ 2,3,4,5-tetrahydro-2- [3-(3- pyrldlnyl)propylliﬂ- '
pyrido[4,3-blindole or a pha;maceutlcally.aoceptable
salt thereof._ |

7. A process for preparlng a compound clalmed in Clalm 1
whlch comprlses alkylatlng a gamma -carboline of

general formula (II).

(1I1)

H

.iﬁﬁéro'R1 ﬁas ﬁhe:meaning.giQen'in Claim 1) with-
1ntroductlon of the group -(CH ) R2 (where n and R
have ‘the meanlngs given in Clalm 1) and, if desired,
convert;ng a resultlng base into a pharmaceutically

2.

.écoeptéble salt thereof;:

* [ L M S %*



11. A pharnmaceutical conpositign conprising a conpound“ggﬁﬁgﬂTﬁKF’n any
ne,of Claims 1 to 6 and 10 and a pharmaceutical carrier. 12. A conpound

gs clainmed in‘any ene of Clains 1 to 6 and for use as a pharnmaceuti cal .
13. A conpound as claimed in any one of @ins 1 to 6 and 10 for use as an

antl pS?‘ChOt "c @d/ o prodedyldS AfiMed in Claim 7 wherein the gamma-
: ' carboline of general formula (II) is alkylated with
a haloakyl compound of formula

X-(CH ~-R?
Z)n (I1II)
(where n and R? are as defined in Claim 1 and X is

bromine or chlorine) or with a vinyl compound of
formula

D2
CH ,=CH-R (IV)

- (where R* is as defined in Claim 1).

9. A process for preparing a compound as claimed in
Claim 1 substantially as hereinbefore described with
reference to any one of the Examples.

10. A compound as claimed in Claim 1 whenever prepared by_.
the process claimed in any one of Claims 7 to 9.

11. A pharmaceutical composition comprising a compound as
claimed in any one of Claims 1 to 6 and 10 and a
pharmaceutical carrier.-

12. A compound'és claimed in any one of Claims 1 to 6
. and 10 for use as a pharmaceutical.

13. A compound as claimed in any one of Claims 1 to 6
and 10 for use as an antipsychotic and/or anxiolytic

agent.
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