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novel N-substituted azabi cycl oheptane derl vatives, the preparafi nd use
t hereof for the nr.epar ation of drugs I t |s knovvn that benzam de and

but yr ophenone H=SUBSTITOTED ¥ d EEEANE hDERL ESADt ective

and neurol eptic ef \ReRd Imt [ ﬁgypﬁypﬁu{@bu m,, ﬁgﬁ&ﬁ% EP

The present invention relates to novel N-substi-

tuted azabicycloheptane derivatives, the preparation and
5 ugse thereof for the preparation of drugs.

It is known that benzamide and butyrophenone
derivatives with basic substituents have cerebro-
protective and neuroleptic effects respectively (US 4 605
655, BP 410 114, DE 1 289 845, EP 400 661, DE 2 941 880,

10 - EP 190 472).

In these cases it appears that the observed

affinities for o receptors are, besides the dopamine and

{ serotonin affinities, particularly important.
We have now found that N-substituted 3-aza-
15 bicyclo[3.2.0] heptane derivatives of the formula I
RING 6
| Ns(CHz)nﬂA I
Wk
where
R? is a phenyl, pyridyl, thienyl or pyrrolyl group
which is unsubstituted or mono- or disubstituted
20 by halogen atoms, cl-C4-§1kyl, trifluoromethyl,

hydroxyl, C,-C,-alkoxy, amino, monomethylamino,
dimethylamino, cyano or mitro groups,

-
R

rR? ie a hydrogen atom or a phenyl group which is
unsubstituted or substituted by halogen, methoxy,
25 hydroxyl or amino,
n is the number 1, 2, 3 or 4,
A - is a hydrogen atom or one of the radicals

?3 RS RS
—_ _@ , -NR6-CO —@ or -CH=CH
_ £4

AMENDE! HEET
This Sheet Has Been Rep g

LT Ill!



k Q WLRT LIAR 9{:{%’."\5
410 114, DE 1 289 845, EP 400 661, DE 2 941 8%3‘“%&*%0%72%“? t hese
re, besides

cases it appears that the observed affinitiesjfor affﬁpééfé@ ors
t he dopam ne and serotonin affinities, particularly inportant. W have now
found that N-substituted 3-aza-bicyclo [32270] hept ane Qefi-vAPF0£433B6¢t he

formula | [err]swhere err].is a phenyl, pyridyl., thienyl or pyrrolyl
group which i ;?u_né'ubst utaedhgarﬂ%%ﬁ- FHOMy| sﬁbs%ﬁ@ﬂ’_@c} bhadiedbePrat 8ns,
Clerr]-Clerr]-alkyl,, phéhyloradiddly whivilhiexynsubstithtelicot] substi-

tuted by a fluorine, chlorine or bromine atom,

R . is a_hydrogen atom, or
5 R3 and R% together represent an oxygen atom,
RS is a hydrogen, f£luorine, chlorine or bromine atom

or a hydroxyl, nit?d, C;-C4-alkyl or methoxy
group, and
R® is a hydrogen atom or a methyl group,
10 and salts thereof with physiologically tolerated acids
have valuable pharmacological properties.
The substituents R! to R’, and n, in the for-

(‘ | mula I preferably have the following meanings:
RY: phenyl, unsubstituted or substituted by fluorine,
15 chlorine, methoxy, trifluoromethyl, nitro,
hydroxyl or amino
R?: hydrogen
n: 2 and 3
R3: hydroxyl, p-fluorophenyl
20 R?: hydrogen or, together with R3, oxygen
R3: . hydrogen, fluorine, chlorine
RS: hydrogen, methyl.
The following compounds are particularly pre-
ferred:
25 1- (4-fluorophenyl) -4- [exo-6-phenyl-3-azabicyclo-
{ [3.2.0]lheptan-3-yllbutan-1-one,

1-(4-£fluorophenyl) -4- [exo-6-p-fluorophenyl-3-aza-
. bicyeclo[3.2.0]heptan-3-yl]lbutan-l-one,
l-phenyl-4- [exo-6-phenyl-3-azabicyclo[3.2.0]-
30 heptan-3-yl] -butan-1-one,
l1-phenyl-4-[exo-6-p-£fluorophenyl-3-azabicyclo-
{3.2.0}heptan-3-yl] -butan-1l-cone,
1- (4-fluorophenyl) -4- [exo-6-phenyl-3-azabicyclo-
{3.2.0]heptan-3-yl]lbutan-1-01,
35 1- (4-fluorophenyl) -4- [exo-6-p-fluorophenyl-3-aza-
bicyelo[3.2.0]lheptan-3-yllbutan-1-ol,
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éFkoxy,

Rl err]

am no,

A ('\i gsf\ i*g}"
il
I

nononet hyl am no, dinethylc ﬁb“‘ ﬁaor tro groups,

I s a hydrogen atom or a phenyl grqup mhFéHAV§ unsubsti tued or

substiuted by hal ogen, nethoxy; hydroxyl pr_am no, he
of 4, Ais a hydrogen atom or one of the ?adlcals [err? . oé%5¢f§3§s

10

15

20

25

30

=+ l-phenyl-4-[exo-6-phenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] -butan-1l-0l,
l-phenyl-4-[exo-6-p-fluorophenyl-3-azabicyclo-
[3.2.0]heptan-3-yl] -butan-1-01,
l1,1-bis(4-fluorophenyl)-4-[exo-6-phenyl-3-
azabicyclol[3.2.0]heptan-3-yl]lbutane,

N-(3-[exo-6-phenyl-3-azabicyclo{3.2.0]heptan-3-
vllpropyl) -4-fluorobenzamide,

N- (2- {exo-5§-phenyl-3-azabicyclo[3.2.0]lheptan-3-
yllethyl) -4-£fluorobenzamide,

N- (2-{exo-6-phenyl-3-azabicyclo{3.2.0}heptan-3-
yl]ethyl)-N-methyl-é-fluorobenzamide,

N-(2-[exo-6-phenyl-3-azabicyclo{3.2.0)hetan-3-
yl]l ethyl) -N-methylbenzamide,

N-(3- [exo-6-p-~fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl]lpropyl) -4-£fluorcbenzamide,

N-(2-[exo-6-p-fluorophenyl-3-azabicyeclo[3.2.0]-
heptan-3-yl]lethyl) -benzamide and

N-{(2-[exo-6-p-£flucrophenyl-3-azabicyclo{3.2.0]-
heptan-3-yl] ethyl) -N-methylbenzamide.

The compounds of the formula I according to the
invention can be prepared by reacting a compound of the
formula II

Nu- (CH,) ,-A (1I),
where A and n have the stated meanings, and Nu is a

nucleofugic leaving group, with a 3-azabicyclo[3.2.0]-

heptane derivative cof the formula III

RNE
1 3

S . R?

where

Rl  is a phenyl, pyridyl, thienyl or pyrrolyl group
which is unsubstituted or mono- or disubstituted by
halogen atoms, C;-C -alkyl, trifluoromethyl, hyd-
roxyl, C,-C4-alkoxy, amino, monomethylamino,
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[err] Rerr] is a hydrogen atom a hydroxyl“fr’”,"_" {Ca{{“t"ﬁa“iig nyl radical
which is unsubstituted or substituted by afff f‘*‘fj"p 'j“’“ 1i8rli ne or broni ne
atom Rerr] is a hydrogen atom or R err]dand Fﬁ“-”é”H‘@ﬁQLQ t Bdf‘ﬁ)ﬁﬁm an
oXxygen atom Rl err] is a hydrogen, fluorine, chlorine or bronlne ‘a ra

hydr oxyl, nitro, q_qﬂdﬂﬁrﬂiﬂ'kﬁﬁr‘, et >£¥.°gé,9§\ﬂg?ﬁ?nd Rlerr] is a

hydrogen atom or, a nethyl "group, a salts thereo physi ol ogi cal l y

tolerated aci d&® havéd& afutydregrn nassmogPeala ppberyli @rourhewhiebt idmnt s
Rierr] to Rierr], anthgubgdtltudted WFlUbadbsdtituted by halogen, methoxy,

hydroxyl or amino,

5 . and converting the resulting compounds where appropriate
into their addition salts with physiologically tolerated
acids.

Suitable and preferred nucleofugic leaving groups
for Nu are halogen atoms, in particular bromine or
10 chlorine.

The reaction is expediently carried out in the
presence of an inert base such as triethylamine or

~

potassium carbonate to trap the acid and in an inert
solvent such as a cyclic saturated ether, especially

15 tetrahydrofuran or dioxane, or in an aromatic hydrocarbon
such as toluene or xylene.

The reaction is, as a rule, carried out at from

20 to 150°C and is generally complete within 1 to 10
hours.

20 -  The compounds of the formula I according to the
invention can be purified either by recrystallization
from conventional organic solvents, preferably from a
lower alecohol such as ethanol, or by column chroma-
tography.

¢ 25 Racemates can be fractionated into the enan-
tiomers in a simple way by classical resolution using
optically active carboxylic acids, eg. tartaric acid
derivatives, in an inert solvent, eg. lower alcohols.
" -.. . The free 3-azabicyclo[3.2.0]lheptane derivatives

30 of the formula I can be converted in the conventional way
into the addition salt of a pharmacologically tolerated
acid, preferably by mixing a solution with one equivalent
of the appropriate acid. Examples of pharmaceutically
acceptable acids are hydrochloric acid, phosphoric acid,

35 sulfuric acid, methanesulfonic acid, sulfamic acid,
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preferably have the fol | owing meani ngs:| RilBreiesTphmnyfsy nsubstituted or

substituted by fluorine, chlo- rine, ngthoxyppgfiskhuoro
hydroxyl or amino R err]: hydrogen n: Z-aﬁd—g—ﬁ{{é-’f-?;

t hyl,

nitro,

Y —-ydroxyl .
ptfluorophenyl Rlerr]: hydrogen or, togétRef with R[erﬂ)f,z‘m@égﬂ‘*@éﬁr]:

oG T ohiGte YLl Wandd hea 860870, JBLLY earkitdPQY Qo

conpounds are par arly ‘prererre
1- (4-fl uor opheeyt¥ia-aeid. 6- phenyl - 3- azabi cycl o-[ 3. 2. 0]

The compounds according to  the invention have
valuable pharmacological properties. They can be used as

5 neuroleptics (especially atypical), antidepressants,
sedatives, hypnotics, CNS protectives or muscle
relaxants. It is possible for several of the said types
of effect to occur in combination in a compound accoi‘ding
to the invention. The pharmacological effect is detected

10 both in wvivo and in wvitro and the substances can be
characterized in particular by the affinity, which is in
some cases very high and selective, for receptor

(- subtypes, eg. dopamine D,, D,, D; and D; receptors,
) serotonin 1A, 1D and 2 receptore, alpha 1 and 2 recep-
15 tors, histamine 1 and muscarine receptors.
The following methods were used for the in wvivo
characterization of the novel substances:
a) Effect on orientation motility
Mice placed in a new environment show an exploratory
20 behavior which is expressed by increased motor
activity. This motor activity is measured in light-
barrier cages for 0 - 30 min after the animals
(female NMRI mice) have been placed in the cages.
ED50: Dose which reduces the motor activity by 50 %
25 compared with placebo-treated controls.
( b) Apomorphine antagonism
Female NMRI mice receive 1.21 mg/kg apomorphine s.c.
At this dose, apomorphine causes motor activation
which, when the animals are kept in wire mesh cages,
30 “~. .18 expressed by continuous climbing. The climbing is
evaluated by the following scoring scheme (every 2
min for 30 min):
0: animal has four paws on the floor
1l: animal has two paws on the wire
35 2: animal has four paws on the wire (is climbing).

The climbing behavior can be inhibited by
pretreatment with antipsychotics.
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TEFZ an-3-y!] but aln;e;lli one, })Tﬁi’éwéHEET HAS sbu
- (4-f1 uor ophenyl.) 4- [ exo- 6- p- f | uor pphen @xa- bi -
cycl o[ 3. 2. 0] hept an- 3-yl ] but an- 1- ol ; HEPERS
1% phenyl - 4- [ exo- 6- phenyl - 3- azabi cycl o[ 37250T- hept an- 39-%1] 9B8P4A33361e,
1- phenyl - 4- [ exo- 6-_p; h 3 ' -1 3.

heBt an¥3- yl ][_ )t;ut aﬁ?@%ﬁgfBQaS”%Lié”haiﬁﬁiﬂEL OtLé czzlgxlxbing activity of

- (4-fluorophenyl) - Zehexanfmabsnply- F0aznbeomsdred SwLtR] placebo-treated
hept an- 3-yl ] but an- 1-gl 1

1- (4-f 1 uor ophenyl ) - ST E%3%%2 p- f | uor opheny! - 3- aza- bi -

cycl o[ 3. 2.:0] hep} an-B-5+FTRt amtdgaeriism

1-, phenyg - 4- (exo- 6- phgLYL skttt -De iUy’ ratd! zBER1 G0 B-5-ETP in a dose
of 316 mg/kg i.p. The animals then develop a state
of agitation, and the signs of this

forepawtreading and
tremor
10 are evaluated by a score (0 absent, 1 moderate, 2
pronounced) every 10 min in the period from 20 to 60
min after the L-5-HTP administration. The average
score after L-5-HTP administration is 17. The test
substances are administered orally 60 min before L-
15 5-HTP. The EDS0 is calculated as the dose which
reduces the control score by 50 % on average.
The stated methods are suitable £for charac-
terizing substances as antipsychotics. The inhibition of
the L-5-HTP agitation reveals a serotonin-antagonistic

20 effect, which is a type of effect characteristic of
atypical neuroleptics.

The substances according to the invention show a
good effect in these tests.
The invention accordingly also relates to a

25 therapeutic composition which contains a compound of the

{ formula I or its pharmacologically acceptable acid
addition salt as active ingredient in addition to conven-
tional excipients and diluents, and to the use of the
novel compounds for controlling diseases.

30 «<. . The compounds according to the invention can be
administered orally or parenterally, intravenously or
intramuscularly, in a conventicnal way.

The dosage depends on the age, condition and
weight of the patient and on the mode of administration.

35 As a rule, the daily dose of active ingredient is from
about 1 to 100 mg/kg of body weight on oral
administration and from 0.1 to 10 mg/kg of body weight on
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yt]-butan-1-ol, -3- 1-phenyl 4- Q- BT L omephenyl - 3- azabi cycl o( 3. 2. 0]
heptan-3-yl]-butan-1-ol, 1,1 fiii8 Qﬁij 1%0 SeRN
: bi s(4-fluorophenyl)-4-[exo-6-phenyl - SazRﬂf-bH&*‘-(frDl o)
NE ( 3- [ exo- 6- phenyl - 3- azabi cycl of 3. 2. 0] héptan- 3- yI | pro- ©-%- 0050/43336

pyl)-4-fluorobgnzanide, s N- 2z [ exp- 6- phenyl - 3- azabi cycl o[ 3. 2. 0] hept an- 3-yl ]
et hyl ) - 4f [ uor oBaﬁ?ghFﬁ%?' afimi{agsgrgtfo :
The novel compounds can be administered in
conventional solid or liquid pharmaceutical forms, eg. as
uncoated or (film-)coated tablets, capsules, powders,

5 granules, suppositories, solutions, ointments, creams or
sprays. These are produced in a conventional manner. The
active ingredients can for this purpose be processed with
conventional pharmaceutical aids such as tablet binders,
fillers, preservatives, tablet disintegrants, £low

10 regulators, plasticizers, wetting agents, dispersants,
emulsifiers, solvents, release-slowing agents, antioxi-
dants and/or propellent gases (cf. H. Sucker et al.:

- Pharmazeutische Technologie, Thieme Verlag, Stuttgart,
1978) . The administration forms obtained in this way
15 normally contain from 1 to 99 % by weight of active

s

ingredient.
The substances of the formula II required as
starting materials for synthesizing the novel compounds

are known.

20 The substances of the formula III can be prepared
by subjecting an amine of the formula IV
RLA AN
N-—— R7 v
RN~
where R! and R? have the abovementioned meanings, and R’
( is hydrogen, acetyl, benzyl or trifluorocacetyl, to a
) photo'chemical 2+2 cycloaddition and subsequently elimi-
25 nating an acyl or benzyl group where appropriate.

The photoreaction takes place well in an inert

solvent, preferably acetone, at from 20 to 80°C. A

particularly suitable light source is a high-pressure

mercury lamp. It may be advantageous to carry out the

30 photocycloaddition in a quartz apparatus under nitrogen

atmosphere with the addition of about 1 mol of hydro-
chloric acid, per mol of amine. '

The photocycloaddition is in most cases highly

diastereoselective and gives the bicyclic compounds III
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i\l—(2 [ exo- 6- phenyl - 3- azabi cycl 0[3 =BT hepran-35 i
et hyl ) - N- net hyl - 4-f | uor obenzam dg, Trily 5‘”’~p‘ "q‘p S%f\‘

N- ( 2- [ exo- 6- phenyl - 3- azabi cycl o[ 3. 2. 0] REPIAVER- et hyl ) - N- et hy b am' de,
N: ( 3- [ exo- 6- p- f | uor ophenyl - 3- azabicycl of 382- Q - hept an-0.%. 00507433
3-yl[propyl)-4-fl b

yl [ propyl) - { uoro enzam deE 9}{?’2“0]" to R! and R?:

N-( 2- [ exo- 6- p-¥+e8

3-yl]ethyl)- benzam de and

N- ( 2-[ exo- 6- p-fl uorophenyl - 3- azabi cycl% - hept an-

3-yl]ethyl)-N nethyl benzam de. The corrpﬁd the fornmula | according to
the inven- tion can be prepared by r ti ng=a conpound of the fornula.

The two enantiomers can be isolated pure by.
racemate resolution, eg. using optically active tartaric
acid derivatives.

The elimination of an acyl radical (R?) is expe-
diently effected by hydrolysis by conventional methods.
A similar statement applies to the elimination of the
benzyl radical.

The amines of the formula IV are disclosed in the
10 literature or can be prepared either by reacting an

aldehyde R!-CHO with vinylmagnesium chloride to give the
allyl alcohol V
OH

then carrying out a rearrangement with hydrogen chloride
to give the allyl chloride VI

( | Rl/\\./\ c1 VI
15 and finally reacting with the appropriate allylamine VII
RIN__~_~ NHR! VII
or by.' subjecting a cinnamaldehyde VIII '
RN~ CHO VIII

directly to reductive amination with the allylamine VII.
The following examples illustrate the invention:
A) PREPARATION OF TEE STARTING MATERIALS
20 1. exo-6- (p-Fluorophenyl) -3-azabicyclo[3.2.0] -

e
S ———

—\
This Sheet i
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Nu- ( CH e'rr])[err] A TH[S SHEET ’QLSIQE ere A and n have the
stated neanings, and Nu is a nucl eof ugic e@fjm roGp wth a

3-azabi cycl o[ 3. 2. 0] hep- tane derivati ERe YT mul a i L ] re
Rierr] is a phenyl, pyndyl, thienyl or pyFrolyl group #Chblsgbl‘l%gs
unsubstitured or nono- % ybsticted by hal ogen atons,
Cerr]-Cerr]-alkyl. tri ?uorometh I droxyl, Cerr]-(ferr]- alkoxy,
am no, nononet hyl am no, 1ﬂlbﬁeghyl(éﬁﬁml;gjlan9for NriadAylgNoUps (4REdupfors a
hydrogen atom or a pheny o PyR1¥yifdnie in 130 ml of acetone were
: . mixed with 130 ml of 10 % strength hydrochloric
5 acid and with 600 mg of Michler’s ketone and

irradiated under nitrogen in a quartz apparatus

with a 150 watt high-pressure mercury lamp for
55 h. The reaction mixture was then concen-
trated, and the residue was partitioned between
10 methylene chloride and water. The aquecus phase
was made alkaline with agqueous ammonia solution
and then extracted twice more with methylene
: chloride. The combined crganic phases were dried
( with sodium sulfate and concentrated. Yield 19.3
15 g (99 %), melting point 165-166°C (maleate).
To separate the antipodes, 15.0 g (78.5 mmol) of
the racemate were mixed with a solution of
31.7g (78.5 mmol) of (-)-di-O-toluoyl-L-
tartaric acid in 300 ml of boiling ethanol. The
20 crystals (13.8 g) which separated out on cooling
with stirring were filtered off with suction,
washed with ethanol and recrystallized f£from
200 ml of ethanol with the addition of 200 ml of
water. Liberation of the base provided the (+)
25 antipode (5.5 g) with [al, = + 97.0°
{ (EtOH, ¢ = 0.969). .
14.2 g of a salt crystallized out of the above
mother liquor overnight and were recrystallized
from 400 ml of ethanol (insolubles removed by
30 RS filtration at the boiling pecints, and concen-
tration to 300 ml). Liberation of the base
yielded 4.0 g of the (-) antipode [@l, = - 96.0°
(EtOH, ¢ = 0.940).
The exo-phenyl configurations were demonstrated
35 by X-ray structural analysis.
2. exo-6-Phenyl-3-azabicyclo([3.2.0]heptane
50.0 g (28.9.mmol) of N-cinnamyl-N-allylamine in
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unsubstituted or substituted by hal ogdHiS ABEHok$S Biflidoxyl or anino, and
converting the resulting conpounds where &g aPkld ate ijnto their addition
salts with physiologically tol erated-acrd

Sulirtablre an re
nucl eof ugi ¢ | eaving groups for "Nu are hal g&eﬁ atons, in %thﬁﬂgﬁsﬁ%m ne
or chlorine. -4- T e [ i dient | r{i ut ~kn_Lhe
presence of an inert balslgos?uﬁ aé)gt F?ggé§?a&%l}ﬁe)%i§?e§)t§gts€u%1oQa?’%’or?a#e to
10 % strength hydrochloric acid and irradiated

under nitrogen in a quartz apparatus at room

temperature with a 150 watt high-pressure
5 mercury lamp for 48 h. The reaction mixture was
then concentrated, and the residue was parti-
tioned between methylene chloride and water. The
aqueous phase was made alkaline with aqueous
ammonia solution and then extracted twice more
10 with methylene chloride. The combined organic
phases were dried with sodium sulfate and con-
centrated. Yield 49.0 g (98 %) of viscous oil,
melting point 177-178°C (maleate).
3. exo-6,7-Diphenyl-3-benzyl-3-azabicyclo(3.2.0]-
15 heptane
70.0 g (206 mmol) of N,N-bis-cinnamylbenzylamine
in 2500 ml of acetone were mixed with 0.8 g of
Michler’s ketone and irradiated under nitrogen
in a borosilicate glass apparatus at room
20 temperature with a 150 watt high-pressure
mercury lamp for 25 h. The reaction mixture was
then concentrated and the residue was parti-
tioned between methylene chloride and water. The
agqueous phase was made alkaline with aqueous
25 ammonia solution and extracted twice more with

N

methylene chloride. The combined organic phases
were dried with sodium sulfate and concentrated.
The crude product (65.0 g) was purified by
column chromatography (silica gel, eluent
30 T toluene/ethanol 98/2) to yield 58.0 g (83 %) of
product, melting point 230-232°C (hydro-
chloride) .
4. exo-6,7-Diphenyl-3-azabicyclo[3.2.0] heptane
16.0 g (254 mmol) of ammonium formate and 2.0 g
35 of palladium (10 %) on carbon were added to
12.0 g (35.4 mmol) of exo-6,7-diphenyl-3-benzyl-
3-azabicyclo3.2.0lheptane in a mixture of

This Sheet Has Been Replaced

 [IWAR - -




trap the acid and in an inert solvent u.@ﬂsa%iEﬁTmeﬁcﬁE turated ether,
especi al |y tetrahydrofuran or dioxane, |or inReppgE®- natj c hydrocarbon such
Hes—eart]

as toluene or xylene. The reaction is, a ut-e; i o] t
20[err] to 150 C. and is generally conpl Within 1t go %534455(3?

ds of the f I . . o A
ci ther by recrystall | zaeRbat (s atoRAnod S £,k T etranaBd the®
preferably froma | owermizktwe| washraflaxbdnofor or4 iy delvodimtion of

chr omat ogr aphy. | Racena! 5usal ityidly'. R23bEleddt trd "t 30LLATRESAB

simpl e way by cl assical Téesolution using ctive car yl1c aci ds,
e.g. tartaric acid derifblitexed ioffan wikh t suction and washed with

5 propanol and methylene chloride, and the fil-

trate was concentrated. The residue was parti-
tioned between methylene chloride and water, and
the agqueous phase was made alkaline with aqueous
ammonia solution and extracted twice more with
10 methylene chloride. The combined organic phases
were dried with sodium sulfate and concentrated
to give 8.1 g (92 %) of product, melting point

(- 140-142°C (maleate).
5. exo-6-Phenyl-3-benzyl-3-azabicyclo{3.2.0]heptane
15 9.2 g (35.0 mmol) of N-cinnamyl-N-allyl-

benzylamine in 1100 ml of acetone were mixed
with 100 mg of Michler’s ketone and irradiated
under nitrogen in a borosilicate glass apparatus
at room temperature with a 150 watt high-
20 pressure mercury lamp for 5 h. The reaction
mixture was then concentrated. The crude product
(9.4 g) was purified by column chromatography
(silica gel, eluent methylene chloride/methanol
98/2) to yield 3.3 g (36 %) of product, melting
25 point 126-128°C (maleate).
2,2,2-Trifluoro-1-[exo-6-(3-pyridyl) -3-aza-
bicyeclo{3.2.0]lhept-3-yl] -ethanone
14.0 g (51.8 mmol) of N-allyl-N-[3-(3-pyridyl)-
allyl] -2,2,2-trifluorocacetamide were dissolved
30 S in 140 ml of acetone, and 30 ml of 10 % strength
aqueous hydrochloric acid were added and the
mixture was irradiated under nitrogen in a boro-
silicate glass apparatus at room temperature
with a 150 watt high-pressure mercury lamp for
35 48 h. The reaction solution was then concen-
trated, taken up in 150 ml of water and adjusted
to pH 8-9 with agqueous ammonia solution. The

-~
(4]
L]
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hept ane

solvent, e.g. lower alcohols. The free 3lﬁﬁ@bSHMﬁ'Q'
i-F ntional way into

derivatives of the fornula I can be converted j.p, ,j}
the addition salt of a pharnacol ogicall ywweragfeé‘wﬁﬁcl d,
m xi ng a solution with one equival ent of }he appropri at®"
pharmaceutically acceptabl e acids are hydrochloric acid, phosphoric acid,
sul furic acid, mettianesBFEBBAME RHaBe WP . AxETacted Ffige wirh, terfmaric

acid, oxalic acid, tartpatglaciethyld ethérs aadd. thdieceabDPASAUDrYRAIII NY
to the invention have val uabl e pharmacol.ogi cal properties. They can be used
as neurol ep- tics (espes*‘ﬁPPﬁ 9P ggﬁ'?d HFFd@Bfiggg‘aﬁPg?a§5d A, §on-
hypnot - . . centrated. The residue was fractionated by
5 column chromatography (silica gel, methylene
chloride + 2 % methanol) to yield 6.2 g (42 %)
of unchanged N-allyl-N-[3-(3-pyridyl)allyl]-
2,2,2-trifluorocacetamide and 3.7 g (26 %) of
2,2,2-trifluoro-1-[exo-6-(3-pyridyl)-3-
10 azabicyclo[3.2.0]hept-3-yllethanone as a dark
oil.
7. exo-6-(3-Pyridyl) -3-azabicyclo(3.2.0]heptane
( 2.5 g of potassium hydroxide pellets were added
' to a solution of 3.7 g (13.7 mmol) of 2,2,2-
15 trifluoro-1-[exo-6-(3-pyridyl) -3-azabicyclo-
[3.2.0]lhept-3-yl]lethanone in 50 ml of ethanol,
and the soluticn was then stirred at room tempe-
rature for 2 h and subsequently poured into
100 ml of ice-water. The aqueous phase was
20 extracted three times with tert-butyl methyl
ether, and the combined organic phases were
dried over sodium sulfate and concentrated.
Yield 2.3 g (96 %) of yellow oil, melting point
202-205°C (hydrochloride).
25 The following substances can be prepared in a
( similar way:
8. exo-6- (m-fluorophenyl) -3-azabicyclo[3.2.0] -
heptane
9. exo-6- (o-fluorophenyl) -3-azabicyclo[3.2.0] -
30 el heptane, melting point 118-120°C (maleate)
10, exo-6- (p-chlorophenyl)-3-azabicyclo(3.2.0] -
heptane, melting point 152-154°C (maleate)
11. exo-6-(m-chlorophenyl) -3-azabicyclo[3.2.0]-
heptane, melting point 130-132°C (maleate)

35 12. exo-6-(p-methoxyphenyl)-3-azabicyclo[3.2.0]-
heptane

13. exo-6-(m-methoxyphenyl)-3-azabicyclol[3.2. 0] -

-
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ics, ONS protectives or nuscle. rel axa fEMSIgHng§%§Q§%@ le for several of
npound according to

the said types of effect to occur in c nbinaﬁhqug a
t.he invention. The pharnacol ogi - cal e-+e$%~L§_ Bt'ect e th,] | Vo and,
in vitro and the substances can be charact&rized in parti lJéﬁgh{Qqqaﬁi
affinity, which is.in s taa2es very high and selective, for receptor
subtypes. e.g. dopanineggﬁkrr , Derr], Derr] and Derr] receptors,
serotonin 1A, 1D ad¢.2 exepéolp-ndtphapbeaynd 2-3 eaepbdieyclo §3agi.0d -L. and
nuscarine receptors. ThgghlleW Bai1RghLBO r esNSEEgd@r | i vo char -
b h )BE% $585£60d@ cﬁ%fa fed oy

acterization of the novel “substances: ct on oxient tility
: 15.. exo0-6-(m-nitrophenyl) -3-azabicyclo[3.2.0]heptane

5 16. exo-6-(p-trifluoromethylphenyl) -3-azabicyclo-
[3.2.0]heptane, melting point 155-156°C
(maleate)

17. exo-6-(m-trifluoromethylphenyl)-3-azabicyclo-
{3.2.0]lheptane
10 18. exo-6-(3,4-dichlorophenyl)-3-azabicyclo[3.2.0]-
heptane
19. exo0-6-(3,5-dichlorophenyl)-3-azabicyclo(3.2.0])-
heptane, melting point > 250°C (hydrochloride)
20. exo-6-(3,4-dimethoxyphenyl) -3-azabicyclo[3.2.0]-
15 heptane
21. exo-6-{m-hydroxyphenyl) -3-azabicyclo[3.2.0]-
heptane
22. exo-§6-(p-hydroxyphenyl)-3-azabicyclo([3.2.0]-
heptane
20 23. exo0-6-(3,4-dihydroxyphenyl)-3-azabicyclo[3.2.0]-
heptane
24. exo-6-(p-methylphenyl)-3-azabiecyclo[3.2.0]-
heptane '
25. exo-6-(m-methylphenyl) -3-azabicyclo[3.2.0]-
25 heptane
' 26. exo-6-(p-t-butylphenyl)-3-azabicyclo(3.2.0]-
heptane, melting point > 255°C (hydrochloride)
27. exo-6-(m-aminophenyl)-3-azabicyclo{3.2.0]heptane
28. exo-s-(p-aminophenyl)-3-azabicyclo[3.2.0]heptane
30 -a.29. exo-6- (p-cyanophenyl) -3-azabicyeclo[3.2.0] -
heptane, melting point 168-170°C (maleate)
30. exo-6-(2-thienyl)-3-azabicyclo[3.2.0]heptane,
melting point 180-182°C (hydrochloride)
31. exo0-6-(3-thienyl)-3-azabicyclo([3.2.0]heptane,
35 melting point 143-145°C (hydrochloride)
32. exo0-6-(5-chloro-2-thienyl)-3-azabicyclo(3.2.0]-
heptane, melting point 156-157°C (maleate)

N
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M ce plabed In a new environnment shom1a1T@§p§%Eg’tiigggﬁavior which is
expressed by increased notor activity. ' ctivify is neasured in
l.i ght-barrier cages for 0-30 mn after the animals (fe have
been placed in the cages. ED50: Dose WME}#réduces the%ﬁﬁtongb(qb$5§
50% conpared wi th acebo-tega b r antagonlsm
Femal e NMRI mice r%)%:el vggi g &%g?i %’;r%hﬁlﬁ?jﬁcy&lé&g@ ‘ﬁmepet

34, exo-6-(4-pyridyl)-3-azabicyclo[3.2.0]lheptane

35. exo-6-(2-pyridyl)-3-azabicyclo[3.2.0]heptane.

B) PREPARATION OF THE FINAL PRODUCTS
5 EXAMPLE 1

1- (4-Fluorophenyl) -4-[exo-6-phenyl-3-azabicyclo-
[3.2.0]heptan-3-yllbutan-l-one x ECl
8.65 g (50 mmol) of exo-6-phenyl-3-azabicyclo-
[3.2.0]heptane in 130 ml of xXylene were mixed with

10 10.2 m1l (60 mmol) of w-chloro-4-fluorobutyrophenone
and with 11.5 g (80 mmol) of finely powdered potas-
sium carbonate in addition of 0.5 g of potassium
iodide and refluxed with efficient stirring for 7 h.
After cooling and concentration in a rotary evapo-

u“\\.

15 rator the residue was partitioned between methylene
chloride and water.

The aqueous phase was then extracted twice with

methylene chloride and subsequently the organic

phase was washed once with water, dried with sodium

20 sulfate and concentrated. The crude product (21 g)

was purified by column chromatography (silica gel,

eluent methylene chloride/methanol 96/4). The free

base was taken up in 200 ml of ether, the solution

was filtered to remove insoluble material and then

( 25 excess ethereal hydrochloric acid was added. The
' solid hydrochloride was then filtered off in the
cold and washed copiously with ether to result in

8.3 g (45 %) of product, melting point 169-171°C.

S The following can be prepared in a similar
30 way: )

2. l-phenyl-4-[exo-6-phenyl-3-azabicyclo(3.2.0]-
heptan-3-yl]lbutan-l-one, melting point
134-136°C (hydrochloride)

3. 1-(4-fluorophenyl) -4- [exo-6,7-diphenyl-3-aza-

35 bicyclo[3.2.0)heptan-3-yllbutan-l1l-one, melting
point 174-176°C (hydrochloride)

e ———
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At this dose, aponorphine causes notor [aCtivatipn which-mwhen the ani mals
are kept in wire nesh cages, is expressédmbfﬂééﬁﬁ%ﬁ g [cl i nbi ng The

¢linbing is evaluated by the follow ngiscori Rg'ldchéme (gvery 2 min for 30
nin): 0. animal has four paws on the flOoFSTT ani nal Hizs &wd 3338 he

behavior can be | o] t ed thf T HEPEQPRERY 1) 1h- ARFor% PBERYL - £DBES Dose
whi ch inhibits the clinbbicpgladBi.2i dyheptahie’ ayirbhtamy, meYeiagpoiset W th
pl acebo- treated control 3319).[3535' ﬂ;dggaﬁgggiag)
5.. 1l-phenyl-2-[exo-6-phenyl-3-azabicyclo[3.2.0]-
5 heptan-3-yl]lethan-l-one, oil

6. 1-(4-fluorophenyl) -4- [exo-6-p-£flucrophenyl-
3-azabicyclo([3.2.0]heptan-3-yllbutane
7. 1-(4-fluorophenyl) -4- [exo-6-m-£fluorophenyl -
3-azabicyclo [3.2.0]heptan-3-yl]lbutan-1l-one
10 8. 1-(4-fluorophenyl) -4- [exo-6-0-fluorophenyl -
3-azabicyclo [3.2.0] heptan-3-yl]lbutan-1l-one,
melting point 180-182°C (hydrochloride)
e 9. 1-(4-fluocrophenyl) -4-[exo-6-p-chlorophenyl-
h 3-azabicyclo[3.2.0)lheptan-3-yllbutan-1-one
15 10. 1-{4-fluorophenyl)-4-[exo-6-m-chlorophenyl-
3-azabicyclo [3.2.0]lheptan-3-yllbutan-l-one,
melting point 137-139°C (hydrochloride)
11. 1-(4-fluorophenyl)-4-[exo-6-p-methoxyphenyl-
3-azabicyclo[3.2.0]lheptan-3-yllbutan-l1l-one
20 12. 1-(4-fluorophenyl)-4-[exo-6-m,p-dichlorophenyl-
3-azabicyclo[3.2.0]heptan-3-yllbutan-1-one
13. 1-(4-fluorophenyl)-4-{exo-6-m,p-dimethoxy-
phenyl-3-azabicyelo[3.2.0]heptan-3-yl]lbutan-
l-one.
25 EXAMPLE 14
{ 1-(4-Fluorophenyl) -4- [exo-6-p-fluorophenyl-3-aza-
bicyclo[3.2.0lheptan-3-yl]lbutan-l-one x HCl
4.5 g (23.5 mmol) of exo-6-p-fluorophenyl-
3-azabicyclo[3.2.0]lheptane in 50 ml of toluene were
30 “~. mixed with 6.0 g (30 mmol) of w-chloro-4-fluoro-
butyrophenone and with 4.2 g (30 mmol) of finely
powdered potassium carbonate plus 0.5 g of potassium
iodide and refluxed with efficient stirring for 7 h.
After cooling and concentration in a rotary
35 evaporator the residue was partitioned between

-~

methylene chloride and water.
The aqueous phase was then extracted twice
-
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Fenal e Sprague-Dawl ey rats receive L-5- HIPHISnSBEEoB&S BEEB16 ny/kg. i.p. The
animal s then develop a state of agitatioh, andBEPh&CHN gns o¢f this
forepawtreadi ng and trenor are eval uated a score (U _absent, | noderate,
2'pro- nounced) every 10 min in the perToﬁgf?on120 to équ:}QQQﬁ§34§ﬁ3

L-5-HTP adm ni strat| fteer-1-5- HT I ni strat,i [
17 The test subs aHiLk APEnPYERENRI e plouba dauentip g odaguary | °
The ED50 is cal cul apbdsaswahewasbedwncd with oestdhe dxied olitdcagodibm 50%
on average. The sta%ﬁgfgghrgﬁa_gagc '%%Q%gsﬁﬂkaggﬁﬁyggghQL@g(§9Q-g§tances

as antipsychoti cs. ein tion o
. was purified by column chromatography (silica gel,
5 eluent methylene chloride/methanol 96/4). The free

base was taken up in 150 ml of ether, the solution
was filtered to remove insoluble material and then
excess ethereal hydrochloric acid was added. After
addition of 10 ml of acetone the solid hydrochloride

10 was then £filtered off in the cold and washed
copiously with ether to result in 4.9 g (53 %) of
product, melting point 166-168°C.

- The following can be prepared in a similar
\ way: :

15 15. 1l-phenyl-4-[exo-6-p-£fluocrophenyl-3-azabicyclo-
[3.2.0]heptan-3-yl]lbutan-l-one, melting point
141-143°C (maleate)

16. 1-(4-fluorophenyl) -4-[exo-6-p-£fluorophenyl-
3-azabicyclo[3.2.0]heptan-3-yl]lbutane

20 17. 1-(4-fluorophenyl) -4-[exo-6-p-nitrophenyl-

' 3-azabicyclo[3.2.0]lheptan-3-yl]lbutan-l1l-one,
melting point 68-70°C (hydrochloride)
18. 1-(4-fluorophenyl) -4-[exc-6-m-nitrophenyl-
3-azabicyclo[3.2.0lheptan-3-yl]lbutan-1l-one
25 19. 1-(4-fluorophenyl) -4-{exo-6-p-trifluoromethyl-
{; . phenyl-3-azabicyclo[3.2.0]heptan-3-yllbutan-

l-one, melting point 158-161°C (hydrochloride)
20. 1l-(4-fluorcphenyl) -4-[exo-6-p-cyanophenyl-
3-azabicyclo(3.2.0]heptan-3-ylibutan-l-one
30 el 21, 1-(4-£fluorophenyl) -4- [exo-6-(3-thienyl) -3-aza~
bicyclo(3.2.0]heptan-3-yl]lbutan-l-cne
22. 1-{(4-fluorcphenyl) -4-[exo-6-(3-pyridyl)-3-aza-
bicyclo{3.2.0)heptan-3-yllbutan-1l-one
23. 1-(4-fluocrophenyl)-3-[exo-6-p-£fluorophenyl-
35 3-azabicyclo[3.2.0lheptan-3-yl]propan-1-one,
melting point 151-154°C (hydrochloride)

———
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agitation reveal s a serotonin-antagoni sti-c-effect,.. Is a type of

effect characteristic of atypical neurdl Bhfi%&EET H6 BEHMSE ances accorgi ngI to
the invention show a good effect in thegse, tests.ackhe i ti caordi ngly
also relates to a therapeutic conpositi%ﬁy&hﬁehmégg%a+ i éﬁﬁﬁ@&ﬁ?%ﬁ t he
formula I or its pharmacol ogically aW%@Ci d addition salt as active
I ngredient in addition to conventional excipi'ents and dilu- ents, and to
the use of the novel:dokdsddcdFiuaraphanyl) r 4g [dikoefisgs- £ IRier cphpaylds

according to the inyepbhBRecyalolls. 3951 Rept£h &5 S itdde Y &y enterally,

i ntravenously or intranmuscu-

5.0 g (26.2 mmol) of exo-6-p-fluorophenyl-
5 3-azabicyclo[3.2.0]lheptane in 80 ml of xylene were
mixed with 8.8 g (28.4 mmol) of 1,1-bis(4-fluoro-
phenyl) -4-chlorobutane and with 7.0 g (50.6 mmol) of
finely powdered potassium carbonate plus 0.3 g of
potassium iodide and refluxed with efficient stir-
1o ring for 15 h. After cooling and concentration in a
rotary evaporator the residue was partitioned
'between methylene chloride and water. The agueous
e phase was then extracted twice with methylene
chloride and subsequently -the organic phase was
15 washed once with water, dried with sodium sulfate
and concentrated. The crude product (110 g) was
purified by column chromatography (silica gel,
eluent methylene chloride/methanol 96/4). The free
base was taken up in 350 ml of ether, the solution
20 was filtered to remove insoluble material and then
excess ethereal hydrochloric acid was added. Concen-
tration provided 4.9 g (40 %) of product, melting

point 49-50°C.
The fcllowing can be prepared in a similar

25 way:

25. 1,1-bis(4-fluorophenyl) -4-[exo-6-phenyl-3-aza-
bicyclo{3.2.0] heptan-3-yllbutane, meltingpoint
54-55°C as hydrochloride

EXAMPLE 26

30 el 1- (4-Fluorophenyl) -4- [exo-6-phenyl-3-azabicyclo-

[3.2.0)}heptan-3-yllbutan-1-ole
0.6 g (16 mmol) of sodium boranate was
added in portiocns to 4.6 g (13.6 mmol) of 1-(4-
£luorophenyl) -4-[exo-6-phenyl-3-azabicyclo-
35 [3.2.0]lheptan-3-yllbutan-1l-one in 60 ml of methanol.
The mixture was then stirred at room temperature for

o
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iarly, in a conventional way. The dosag , condition and
wei ght of the patient and on the nobde ojLﬂﬁﬁﬁ%ﬁ§¥q S; @ﬁmﬂ a ruIe t he
daily dose, of active ingredient is fro qufichLf eDloq gg§%
wei ght on oral adninistration and from0. 1T to 10 -6- /kg o/4b
wei ght on parenter.ay gdgyy Sé'fe&émaJ&@ $aVel &ﬂmxng@a ae?ég

orns

adm ni stered in conven- tion I qui d pha ceut
as uncoat ed residue was partitioned between methylene chloride

and water at pH 10, the agqueous phase was extracted
twice more with methylene chloride, and the combined
5 organic phases were washed with water, dried with
sodium sulfate and concentrated. The crude product
(4.6 g) was purified by column chromatography
(silica gel, eluent methylene chloride/methanol
96/4) . The free base was taken up in 150 ml of
10 ether, the solution was filtered to remove insoluble
material, and excess ethereal hydrochloric acid was
added. The solid hydrochloride was then filtered off
_ in the c¢old and washed copiously with ethyl to
( result in 3.1 g (61 %) of ‘product, melting point

15 147-149°C.
The following can be prepared in a similar

way:

27. 1l-(4-fluorophenyl) -4-[exo-6-p-£flucrophenyl-3-

azabicyclo[3.2.0]lheptan-3-yllbutan-1l-01,
20 melting point 128-129°C (hydrochloride)

28. 1-(4-fluorophenyl)-4-[exo-6,7-diphenyl-3-aza-
bicyclo([3.2.0lheptan-3-yllbutan-1l-0l, melting
point 228-231°C (hydrochloride)

29. 1l-phenyl-4-[exo-6-phenyl-3-azabicyclo[3.2.0]-

25 heptan-3-yl]lbutan-1-0l, melting point 128-129°C
(hydrochloride)

30. 1l-phenyl-4-[exo-6-p-£flucrophenyl-3-azabicyclo-
[3.2.0]heptan-3-yl]lbutan-1-0l

31. 1-(4-fluorophenyl)-4-[exo-6-o-fluorophenyl-

30 el - 3-azabicyclo(3.2.0]lheptan-3-yl]lbutan-1-01,
. melting point 167-168°C (hydrochloride)

32. 1-(4-fluorophenyl)-4-[exo-6-m-chlorophenyl-
3-azabicyclo[3.2.0]lheptan-3-yllbutan-1-01l,
melting point 143-145°C (hydrochloride)

35 33. 1-(4-fluorophenyl)-4-[exo-6-p-trifluoromethyl-
phenyl-3-azabicyclo[3.2.0]heptan-3-yl]butan-
1-0l, melting point 145-148°C (hydrochloride)

Py

————
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ofF (film)coated tablets, capsules, powd 185 @r=anulese positories,

! ; FRUP-
sol utions, ointnents, creans or sprays. These-%asg_;e@ produced in a
gonventional manner. The active ingredients AR ¥GFYt his burpose. be
processed with conventional phar- naceulit@l~aids such + A/ ARk s,

fillers, preservatjves, tablet disintgw}ié, | ow regul at ors,
pl asticizers, wetting agents, dispers . i sifiers, solvents, release-

sl owi ng agents, ant lexi4dRIhworophanyd) opellbrdt6ggsamimdphéhybuskazast al . :
ndm m strati on for mgrEReTa 2 R RRp YR A PR L i8R a v from 1 o 99 %
by wei ght of active ingredi enf.fhg sdifsRamped)ofoft He (orfilvierdphenyli+ ed as
startingg 4- [exo-6-p-nitrophenyl-3-azabicyclo[3.2.0]heptan-
3-yllbutan-l-one were dissolved in 200 ml of glacial
acetic acid, and 1.7 g of palladium on carbon (10 %)
were added and the mixture was hydrogenated at room
temperature under atmospheric pressure for 4 h. The
i0 catalyst was filtered off with suction and the
mother liquor was concentrated, the residue was
partitioned between methylene chloride and water,
and the agqueous phase was made alkaline by stirring
( with concentrated ammonia solution and extracted
15 twice with methylene chloride. The organic phase was
dried and concentrated to result in 5.0 g of crude
product which was purified by column chromatography
(silica gel, eluent methylene chloride/methanol
95/5) to result in 2.2 g (36 %) of 1l-(4-fluoro-
20 phenyl) -4- [exo-6-p-aminophenyl -3 -azabicyclo [3.2.0] -
heptan-3-yllbutan-l-one (melting point of the hydro-
chloride 136-139°C) and 1.4 g (23 %) of 1-(4-fluoro-
phenyl) -4- [exo-6-p-aminophenyl -3 -azabicyclo[3.2.0] -
heptan-3-yl]lbutan-1-0l (melting point of the hydro-
25 chloride 122-125°C).
EXAMPLE 35 _
. N- (3- [exo-6-Phenyl-3-azabicyclo[3.2.0] heptan-3-yl] -
propyl) -4-fluorobenzamide
3.5g (20 mmol) of exo-6-phenyl-3-aza-
30 e bicyclo[3.2.0]heptane in 40 ml of toluene were mixed
with N-(3-chloropropyl)-4-£fluorcbenzamide and with
4.8 g (35 mmol) of finely powdered potassium carbo-
nate plus 0.5 g of potassium iodide and refluxed
with efficient stirring for 9 h. After cooling, the
35 ' mixture was concentrated in a rotary evaporator and
the residue was partitioned between methylene
chloride and water. The agqueous phase was then

-, .-"".
s Y
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materials for synt hesi zi ng the novel co Hiﬂ r]QAgﬂ The substances of
the formula Il can be prepared by subjecti @ﬁEPﬂ@ﬁ§ We'df the formula IV

[.err] where Rlerr] and R err] have the Lnln err]
i s hydrogen, acetyl, benzyl or trifluorda€etyl, to a pho: éﬁ%ﬁjgéﬁgg
cycl oaddi tion and su ntdy.elimn C ere
appropriate. The phoet ore%& d t Jai%swéké gn%’ﬁal# a h ?l’é% e

preferably acetone, MYZO:ILQ) SoFani¢ (phaper wasuldailed Stilttkatﬁoﬂiunyht

source is a high- pr%ﬁ@ﬁﬁ%@%&n&%ﬁﬂrahkd%@ cPONEPAUROMS (. £y Y out
t he photocycloaddltlon I n

was purifled by column chromatography (silica gel,
5 eluent methylene chloride/methanol 96/4). The puri-
fied free base was dissolved in a mixture of 100 ml
of ether and 10 ml of acetone and, while cooling in

ice and stirring, a solution of 1.6 g of maleic acid
in acetone was slowly added dropwise. The precipi-
10 tated salt was filtered off under nitrogen, washed
with ether and dried under nitrogem to result in
4.9 g (70 %) of hygroscopic product as maleate,
melting point 122-124°C.
The following can be prepared in a similar

RN

15 way:

36. N-(3-[exo-§-phenyl-3-azabicyclo[3.2.0]heptan-
3-yllpropyl)benzamide, melting point 70-72°C
{hydrochloride)

37. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-

20 3-yl]ethyl) -4-fluorobenzamide _

38. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]lheptan-
3-yllethyl)benzamide, melting point 89-90°C

39. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-
3-yl] ethyl) -N-methyl-4-£fluorobenzamnide, melting

25 point 126-128°C (hydrochloride)

40. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-
3-yllethyl) -N-methylbenzamide, melting point
121-122°C (hydrochloride)

41, N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-

30 RS 3-yllethyl) -N-methyl-4-isopropylbenzamide,
melting point 184-185°C (hydrochloride)

42, N-(3-[exo-6-phenyl-3-azabicyclo([3.2.0]heptan-
3-yllpropyl) -4-chlorcbenzamide

43. N-(2-[exo-6-p-trifluoromethylphenyl-3-aza-

35 bicyclo[3.2.0]l heptan~3-yl)ethyl) -4-chloro-
benzamide, melting point 112-114°C

44. N-(3-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-

N
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quartz appar at us under mtrogen at nosph ,m d g, tion of about 1
nmol of hydrochloric acid, per of anj @S\Aéft}#e ' % lloaddition is in

npst cases highly diasterea- sel ectlve and qﬂre e bu; clic compounds |11
with the exo configuration with respect ‘té’ﬂ?['err] and RPefr] 0068/4B33Re two
enantioners can be isol at e%jd?ure racemare reso- lution, 69% usi ng

optically active tartari &® % R193°H i (Rae also Example 5
EXAMPLE 59

N-{2- [exo-6-m-Hydroxyphenyl-3-azabicyclo([3.2.0] -
heptan-3-yllethyl) -4-chlorobenzamide

5 13 ml1 (13 mmol) of boron tribromide (1 M
solution in methylene chloride) were added dropwise

at room temperature to 4.2 g (11 mmol) of N-(2- {exo-
6 -m-methoxyphenyl-3-azabicyclo([3.2.0]heptan-3-yl] -
ethyl) -4-chlorobenzamide in 70 ml1 of methylene
10 chloride, and the mixture was stirred overnight.
After cooling, 100 ml of 2 N ammonium hydroxide
solution were added, the organic phase was separated
- off and the aqueous phase was extracted with methy-
lene chloride. Drying and concentrating resulted in
15 4.5 g of crude product which was purified by columm
chromatography (silica gel; eluent methylene
chloride/methanol 95/5) to result in 2.8 g (69 %) of
product, melting point 65-68°C.
EXAMPLE 60
20 exo-3-n-Butyl-6-phenyl-3-azabicyclo[3.2. Olheptane
maleate

3.5g (20 mmol) of exo-6-phenyl-3-aza-
bicyclo[3.2.0]heptane in 50 ml of tetrahydrofuran
were mixed with 4.2 ml (30 mmol) of triethylamine

25 and with 5.4 g (40 mmol) o©f n-butyl bromide and
{ refluxed with efficient stirring for 9 h.

After cooling, the mixture was
concentrated in a rotary evaporator and the residue
was partitioned between methylene chloride and

30  -~. .water.

The agueous phase was extracted twice with
methylene chloride and then the organic phase was
dried with sodium sulfate and concentrated. The
crude product (4.2 g) was purified by column chroma-

35 tography (silica gel, eluent methylene chloride/
methanol 96/4). The purified free base (3.1 g) was
dissolved in 200 ml of ether and, while cooling in
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The elinmination of an acyl radical (R[erﬁ%w'?;ww ip@dgam y effected by
hydrol ysis by conventional methods. A's ar. glj@tigrrent pplies to the

elimnation of the benzyl radical. The B ned or Y he—terul a |V are
disclosed in the litera- ture or can bé Bfepared ei t he?- By 90508(43336n

al dehyde R1-CHO with vin esi hI oride t he allyl al cohol
[err] then carryifig out %1‘?@%‘? WG&S A®chloride to give the

allyl chloride VI [g8s] wn(B4 [éuadal s'-pleeﬁ{rl A8 -azabiépelapPpropo] héptan-
allylam ne VI | .
3-yllpropyl) -3 -nitrobenzamide
46. N-({3-[exo-6-p-£fluorophenyl-3-azabicyclo[3.2.0]-
5 heptan-3-yl]lpropyl) -4-fluorcbenzamide, melting
point 160-162°C (hydrochloride)

47. N-(3-[exo-6-p-flucrophenyl-3-azabicyclo[3.2.0]-
heptan-3-yllpropyl)benzamide, melting point
177-178°C (hydrochloride)

10 48. N-(2- [exo-6-p-flucrophenyl-3-azabicyclo([3.2.0]-
heptan-3-yl] ethyl) -4-£fluorobenzamide, melting
point 111-113°C

s 49. N-(2-[exo-6-p-fluorcphenyl-3-azabicyclo[3.2.0]-
h heptan-3-yl] ethyl)benzamide, melting point
15 94-95°C

50. N-(2-[exo-6-p-fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] ethyl) -N-methyl-4-£fluorcbenzamide,
melting point 170-171°C (hydrochloride)

51. N-(2-[exo-6-p-£fluorophenyl-3-azabicyclo[3.2.0]-

20 heptan-3-yl] ethyl) -N-methylbenzamide

52. N-(2-[exo-6-p-fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yllethyl)-N-methyl-4-isopropylbenz-
amide, melting point 189-190°C (hydrochloride)

53. N-(3-[exo-6-p-£fluorophenyl-3-azabicyclo[3.2.0]-

25 heptan-3-yl] propyl) -4-chlorcbenzamide

54. N-(3-[exo-6-p-£fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] propyl) -3 -methoxybenzamide

55. N-(3-[exo-6-p-£fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yllpropyl) -3-nitrobenzamide

30 ~—_ 56. N-(2-[exo-6-m-chlorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] ethyl) -4-chlorobenzamide, melting
point 96-98°C

57. N-(2-[exo-6-o-£fluorophenyl-3-azabicyclo(3.2.0]-
heptan-3-yl] ethyl) -4-chlorcbenzamide, melting

35 point 91-93°C

58, N-(2-[exo-6-p-£fluorophenyl-3-azabicyclo[3.2.0]-

heptan-3-yl] ethyl) -2-hydroxybenzamide, melting
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[err] or by subjecting a cinnanal dehyd Vglfs, @[]égr Vj&:;cﬁré tly to reductive

L

amnation with the allylamne VII. The foI I omng(e}arrpl s illustrate the
invention: A) PREPARATI ON OF THE STARTI E‘RI“AtS"’fLL 50
ﬁEOIF fphfzgozoppﬁnyl) 3- azabi cycl o[ 3. 2. heptane 19. 4 (1%3 nén??as

ally 4 yI |'] e we n1xed
with 130 m of 10%u£)és ren Sk gféé ro??%gacél% andm@etﬁﬁgg %Bﬂﬁf I\f%hl er'
ket one and irradi atmﬂ-%#mleac#ﬂt ingesetong ya® tsdoaiyaradded vxﬁivsmi&so vvatt

hi gh-pressure ”ercuf‘ﬂelﬁgh{ﬂtated salt was filtered off with suction

under nitrogen, washed with ether and dried under

5 nitrogen to result in 4.4 g (64 %) of maleate,
melting point 125-126°C.

The following can be prepared in a similar

way :
61. exo-3-methyl-6-phenyl-3-azabicyclo[3.2.0]-
10 heptane, melting point 129-131°C (maleate)
62. exo-3-methyl-6-p-fluorophenyl-3-azabicyclo-
[3.2.0]heptane
63. exo-3-n-propyl-6-p-fluorophenyl-3-azabicyclo-

( [3.2.0lheptane
15 64. exo-3-methyl-6,7-diphenyl-3-azabicyclo[3.2.0]-
heptane, melting point 197-198°C (hydro-
chloride)

65. exo-3-n-propyl-6-m-hydroxyphenyl-3-azabicyclo-
(3.2.0]heptane (see also Example 59), melting

20 point 148-150°C (hydrochloride)
66. exo-3-allyl-6-m-methoxyphenyl-3-azabicyclo-
{3.2.0lheptane, melting point 118-120°C (hydro-

chloride)
67. exoc-3-phenethyl-6-p-£flucrophenyl-3-azabicyclo-
25 [3.2.0]heptane, melting point 128-129°C
{ (maleate)

\
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55 h. ure was then conce tT ot resi due was
partlt B@“mﬁmﬁmmﬂn“hw ene chloride an rﬁi‘,eg}lm gagﬁéo s phase was
made al kal icnetwith ® aqueous ammoni a sol uti : ed twice nore
with meth- ylene chloride. The conbined dfgani c phases®nére®8PPéA34REn

sodi um sulfatﬁ g% ncentrated. Yeild 19.3 g (99%, nelting point
165[err] - 166[er ﬁ?ﬁal eate). To separate the antipodes, 15.0 g (78.5
mol ) of the rlhcenat e AwmiNesubedd tuted 3razdhicynilol3 21..0] heptahebdarbt) of
(-)-di-Otol uayledvd a5 HRE Pedthid BO00 nl of boiling ethanol. The crystals

(13.8 g) which separated out on coollng with stirring were filtered off

with suction, wash gh
N-(CHz)n-A I
1 3

R2
where
5 R? is a phenyl, pyridyl, thienyl or pyrrolyl group
which is unsubstituted or mono- or disubstituted
by halogen atoms, C,;-C -alkyl, trifluoromethyl,
hydroxyl, C,-C, -alkoxy, amino, monomethylamino,

s dimethylamino, cyano or nitro groups,

10 R? is a hydrogen atom or a phenyl group which is
unsubstituted or substituted by halogen, methoxy,
hydroxyl or amino,

n is the number 1, 2, 3 or 4,
a is a hydrogen atom or one of the radicals
T3 RS ' RS
15 —_— _@ , -NRS-co—@ or -CH=CH;
-k |
R? is a hydrogen atom, a hydroxyl radical or a
phenyl radical which is unsubstituted or substi-
( tuted by a fluorine, chlorine or bromine atom,
. Rt is a hydrogen atom, or '
20 R? and R? together represent an oxygen atom,
RS is a hydrogen, fluorine, chlorine or bromine atom
" .._ . or a hydroxyl, nitro, C,-C,-alkyl or methoxy
group, and
RS is a hydrogen atom or a methyl group,
25 and salts thereof with physiologically tolerated acids.
2. An N-substituted 3-azabicyclo[3.2.0]lheptane deri-

vative of the formula I as claimed in claim 1 for uge for
controlling diseases.
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i ) ﬁ.f.g,;r/‘v SN S

- -8- ethanol and recr +zed- 1400 m - of jetRERATIEMANT HSHERE hdde Pt 6T

200 mM of water. Li éhﬁiﬁﬁﬁfbﬁ% J se provide rpofde (5.5 Q)

with [a][err]=0+97. ([ err] REBACED c=0.1969). 14.]2 |g #f cfyptallized-
PaECHN

out of the above nother—tiTuor over ni ght and re yefd from 400
m of ethanol (insolubles renoved by filtratign y points, and
concentration to 300 m ). Liberation of the bdse yielded 4.0 g pf the (-)
antipode [a][err]=96.0[err] (EtOH, c¢=0.940). —
N-SUBSTITUTED AZABICYCLOiB.z.OEHEPTA'ﬁE DERTIVATIVES AS

NEURCLEPTICS, THE PREPARATION AND USE THEREQF

The present invention relates to novel N-substi-

tuted azabicycloheptane derivatives, the preparation and
use thereof for the preparation of drugs.

It is known that benzamide and butyrophenone
derivatives with basic substituents have cerebro-
protective and neuroleptic effects respectively (US 4 605
655, EP 410 114, DE 1 289 845, EP 400 661, DE 2 941 880,
EP 190 472).

In these cases it appears that the observed
affinities for ¢ receptors are, besides the dopamine and
serotonin affinities, particularly important.

- We have now found that N-substituted 3-aza-
bicyclo{3.2.0]heptane derivatives of the formula I

RS
A1

R2

where

R? is a phenyl, pyridyl, thienyl or pyrrolyl group
which is unsubstituted or mono- or disubstituted
by halogen atoms, C;-C,-alkyl, trifluoromethyl,
hydroxyl, C,;-C;-alkoxy, amino, monomethylamino,
dimethylamino, cyano or nitro groups,

R? is a hydrogen atom or a phenyl group which is
unsubstituted or substituted by halogen, methoxy,
hydroxyl or amino, :

n is the number 1, 2, 3 or 4,

A is a hydrogen atom orxr one of the radicals

R3
l RS RS

— ,@ . -mﬁ—co-@ or -CH=CH;
1';4

’e
i
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The exo- phenyl configurations were deronstrated by X-rhyR s it Wil B HEET

anal ysis. 2. exo-6¢Ph }P A 1 %gpﬁ/ | o[ 3. 2. 0] heptane 5p.D g (28.9 movl]) |of
N ci nnanyl - N-al | yl hhiie e f acetone were m xpd Wt$D88099% 9f |10%
strength hydrochlofic aciudf LI i ated under nitrogenin a quartz
apparatus at room errperature W|th a 150 watt hi gh-pressure nmercory—tanp
for 48 h. The reaction mixture was then goncentrated, jand the residue was
partitioned between neth- ylene chloride and water. The aqueous phase was
nmade al kal i ner3i th agueods Byd@Pogen Sa@ltdim,0na anyddeaylextadieall tod ca nore

wi th methyl ene chloride.
ylene c '0“51?3,,}{1 & PRI N64 %930 Gnsubstituted or substi-

tuted by a fluorine, chlorine or bromine atom,

RY is a hydrogen atom, or
R3 and R*% together represent an oxygen atom,
RS is a hydrogen, fluorine, chlorine or bromine atom

or a hydroxyl, mnitro, C;-C,-alkyl or methoxy
group, and
RS is a hydrogen atom or a methyl group,
and salts thereof with physioclocgically tolerated acids
have valuable pharmacological properties.
The substituents R* to R’, and n, in the for-
mula I preferably have the following meanings:
R®: phenyl, unsubstituted or substituted by fluorine,
chlorine, methoxy, trifluorcmethyl, nitro,
hydroxyl or amino

R?: hydrogen

n: 2 and 3

R3: hydroxyl, p-£fluorophenyl

R%: hydrogen or, together with R?, oxygen
R%: hydrogen, fluorine, chlorine

RS: hydrogen, methyl.

The following compounds are particularly pre-
ferred:

1- (4-fluorcphenyl) -4- [exo-6-phenyl-3-azabicyclo-
[3.2.0]lheptan-3-yllbutan-1l-one,

1- (4-flucrophenyl) -4- [exo-6-p-£flucrophenyl-3-aza-
bicyelo[3.2.0]heptan-3-yl]lbutan-l-one,

1-phenyl-4- [exo-6-phenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] -butan-1l-one, ‘

i-phenyl-4-[exo-6-p-fluorophenyl-3-azabicyclo-
[3.2.0]heptan-3-yl] -butan-1-one,

1- (4-fluorophenyl) -4- [exo-6-phenyl-3-azabicyclo-
[3.2.0]lheptan-3-yl]lbutan-1l-0l,

1- (4-fluorophenyl) -4- [exo-6-p-fluorcphenyl-3-aza-
bicyclo[3.2.0]heptan-3-yl]lbutan-1l-o0l,

e
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phases were dried v DdIUqTSUtf%Fe and concentr at ed.
of viscous oil, nel Th% oF ht"7E78 ¢ (mal eate). 3.
exo- 6, 7- Di phenyl - 3-\benzyRERA8ERBbi cycll o[ 3. 2. 0] hept ane 70. ﬁfg ﬁ{gﬁgg
NN- bi s- ci nnanyl benzyl am ne 1n 2500 m of acetone were m xe tre é
M chler's ketone and irradiated under grogen in a borogillicale g
appar at us at roon1tenperature with a 150"watt hi gh-pressyre mercury |anmp

par t1 11 oned bet veen nErREePYAR S TRl TP BREY fat oPE Shie HRbos 2p
made aIkaIinehapthnaaupbhsbanamﬂlaoholutlon and extracted twi ce
l-pbenyl-4-[exo-6-p-fluocrophenyl-3-azabicyclo-
(3.2.0]lheptan-3-yl]-butan-1l-0l,
l1,1-bis(4-fluocrcphenyl)-4-[exc-6-phenyl-3-
azabicyclo[3.2.0]heptan-3-yl)lbutane,
N- (3-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-3-

yl]lpropyl) -4-fluorobenzamide,

N-(2- [exo-6-phenyl-3-azabicyclo[3.2.0]heptan-3-
vl)ethyl) -4-fluocrobenzamide,

N-{(2-[exo-6-phenyl~-3-azabicyclo[3.2.0]heptan-3-
yvl]ethyl) -N-methyl-4-£fluorobenzamide,

N-(2- [exo-6-phenyl-3-azabicyclo[3.2.0]hetan-3-
yl] ethyl) -N-methylbenzamide,

N-(3-[exo-6-p-flucrophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl]lpropyl) -4-£luorobenzamide,

N-(2- [exo-6-p-flucrophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl]ethyl) -benzamide and

N-(2-[exo-6-p-fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] ethyl) -N-methylbenzamide.

The compounds of the formula I according to the
invention can be prepared by reacting a compound of the
formula II

Nu- (CH,),.-A (1),
where A and n have the stated meanings, and Nu is a
nucleofugic leaving group, with a 3-azabicyclo[3.2.0]-
heptane derivative of the formula III

RS
1 3

Re

where

R!  is a phenyl, pyridyl, thienyl or pyrrolyl group
which is unsubstituted or mono- or disubstituted by
halogen atoms, C,;-C,-alkyl, trifluoromethyl, hyd-
roxyl, ¢,-C,-alkoxy, amino, monomethylamino,

————
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nore wi th met hyl ene chI ori de The conbi ned organi ¢ phases—were dried with

sodi um sul fate and crude product (65.0 g}} mrwu fed: py
col um chr omat og- raphy ;‘é] [ ca‘ @b&N el uent tol uene/ et hano wrbe@eYd-e] d
58.0 g (83% of prdduct, "AREMAGERG poiht 230[err]-232[err] ¢ h%g hi o-
cl o[%. 2. 0] hept ane 1640 Sl b
1

ride). 4. exo-6,7-Di phenyl 3-azabi
amoni um formate and 2.0 g of palladium{10% on carbon Jede added to 12.0

3

a

g (35.4 mmol) of eqihélgnﬁqxeqnylcr}%n%gnz lndf%r\aﬁét%g"%’%lng[f 2.0] heptane in

m xture of 30Q m ropano He-H-¥t-tf-e-—-Was——
refluxed for ® h (Jea/oauthxnhrqg'en atom or a phenyl group which is

unsubstituted or substituted by halogen, methoxy,
hydroxyl or amino,
and converting the resulting compounds where appropriate
into their addition salts with physiologically tolerated
acids.
Suitable and preferred nucleofugic leaving groups
for Nu are halogen atomsa, in particular bromine or

chlorine.

The reaction is expediently carried out in the
presence of an inert base such as triethylamine or
potassium carbonate to trap the acid and in an inert
solvent such as a cyclic saturated ether, especially
tetrahydrofuran or dioxane, or in an aromatic hydrocarbon
such as toluene or xylene.

The reactiorn is, as a rule, carried out at from
20 to 150°C and is generally complete within 1 to 10
hours.

The compounds of the formu]_.a I according to the
invention can be purified either by recrystallization
from conventional organic solvents, preferably from a
lower alcohol such as ethanol, or by column chroma-
tography.

Racemates can be fractionated into the enan-
tiomers in a simple way by classical resolution using
optically active carboxylic acids, eg. tartaric acid
derivatives, in an inert solvent, eg. lower alcobols.

The free 3-azabicyclo[3.2.0lheptane derivatives
of the formula I can be converted in the conventional way
into the addition salt of a pharmacologically tolerated
acid, preferably by mixing a solution with one equivalent
of the appropriate acid. Examples cf pharmaceutically
acceptable acids are hydrochloric acid, phosphoric acid,
sulfuric acid, methanesulfonic acid, sulfamic acid,
-
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carbon dioxide). After cooling. the catalyst was filtered BEPLACEMERI SEE
suction and washed| wishspropaa®/Beend net hyl ene chloride, jajd the filtrat

was concentrated. The retxsépﬁzl‘y rvas partitioned between net h;JI epg Sht dpdie
and water, and thelagueous-phz s made al kaline with gqyeous ammoni a
solution and extracted twi ce nore w th_ngthyl ene chl ori dg. “Hre—conmbined
organi ¢ phases were dried with sodium sul fate and concentjrated to give 8.1
g (92% of preduetic acid, fumaric acid, oxalic acid, tartaric acid and

1°)

citric acid.
The compounds according to the invention have
valuable pharmacological properties. They can be used as
neuroleptics (especially atypical), antidepressants,
saedatives, hypnotics, CNS ©protectives or muscle
relaxants. It is possible for several of the said types
of effect to occur in combination in a compound according
to the invention. The pharmacological effect is detected
both in wvivo and in wvitro and the substances can be
characterized in particular by the affinity, which is in
scme cases very high and selective, for receptor
subtypes, eg. dopamine D,, D,, D; and D, receptors,
serotonin 1A, 1D and 2 receptors, alpha 1 and 2 recep-
tors, histamine 1 and muscarine receptors.
The following methods were used for the in vivo

characterization of the novel substances:
a) Effect on orientation motility

Mice placed in a new envircnment show an exploratory

behavior which is expressed by increased motor

activity. This motor activity is measured in light-

barrier cages for 0 - 30 min after the animals

{female NMRI mice) have been placed in the cages.

ED5D: Dose which reduces the métor activity by 50 %

compared with placebo-treated controls.
b) Apomorphine antagonism

Female NMRI mice receive 1.21 mg/kg apcmorphine s.c.

At this dose, apomorphine causes motor activation

which, when the animals are kept in wire mesh cages,

.is expressed by continuous climbing. The climbing is

evaluated by the following scoring scheme (every 2

min for 30 min):

0: animal has four paws on the floor

1: animal has two paws on the wire

2: animal has four paws on the wire (is climbing).

The climbing behavior can be inhibited by

pretreatment with antipsychotics. — :
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mel ti ng point 140-142[err] C (mal eate). 5.

exo- 6- Phenyl - 3- benzy YT, % q . 0] heptane 9.2 g (3p. nnnl)”ﬁf”‘
hﬁcinnanyl-N—aIIyI-bnh& |a “ne“t% t & m of acetone were ni xgd pEthgd
of Mchler's ketone and HHuéélxi“%Led under nitrogen in a borg ilicate g as
apparatus at roomtenpéerature wth a 150s watt hi gh- pressyr e mercury-+-anp!
for 5 h. The reaction m xture was then concentrated. The |crude product (9.
g) was purified bwml:umaﬁﬁmﬂmmgimﬂm&sith@acgﬂhbmg m;mﬁy&?ﬁé ““““““
chl o- ride/ nmet hanql, 98/ 2. 10 ylel 3 369 r odyc tin oi nt
126[err]-128[err]%h?rﬁﬁ 3 90 % é%éﬁar a Q éL f ceébo- éraageg
2,2,2-Trifl uoro- 1-cloateold-s(.3- pyrldyl) 3-azabi cycl o[ 3. 2. 01

c) L-5-HTP antagonism

*b‘)----~

Female Sprague-Dawley rats receive L-5-HTP in a dose
of 316 mg/kg i.p. The animals then develop a state
of agitation, and the aigns of this
forepawtreading and

tremor

are evaluated by a score (0 absent, 1 moderate, 2
prcocnounced) every 10 min in the period from 20 to 60
min after the L-5-HTP administration. The average
score after L-5-HTP administration is 17. The test
substances are administered ‘orally 60 min before L-
5-HTP. The ED50 is calculated as the dose which
reduces the control score by 50 % on average.

The stated methods are suitable for charac-
terizing substances as antipsychotics. The inhibition of
the L-5-HTP agitation reveals a serotonin-antagomnistic
effect, which is a type of effect characteristic of
atypical neurcleptics.

The substances according to the invention show a
good effect in these tests.

The invention accordingly also relates to a
therapeutic composition which contains a compound of the
formula I or its pharmacologically acceptable acid
addition salt as active ingredient in addition to conven-
tional excipients and diluents, and to the use of the
novel compounds for controlling diseases.

The compounds according to the invention can be
adninistered orally or parenterally, intravenously or
intramuacularly, in a conventional way.

The dosage depends on the age, condition and

_weight of the patient and on the mode of administration.
As a rule, the daily dose of active ingredient is from
about 1 to 100 mg/kg of Dbody weight on oral
administration and from 0.1 to 10 mg/kg of body weight on

This Sheet Has Been Rep
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hept - 3-yl ] -et hanone 14.0 g (51.8 nmol) of BEDLACEMENT SHEET |
N-al |yl - N-[ 3-(3- pyrirdyf? [Q-,,,q;ﬁ'r){_jfjﬂ-gzpp. , 2-trifluoroacet aLn' r: m?\.t\er.éi;d.i«ésm}fved
ih 1.40 m of acetorn e,"“%nﬁ‘»;so ’_rfl‘D TEV1006 st rengt h aqueotpst hydrochl ori c agi d
were added and the 1 xt ur BERASER r r adilat ed under nitrogen|i @4 DES B96i 1li dat e
gl ass apparatus at roomtenperature w thea_150 watt hi ghjpressure nerdurly
| anp for 48 h. The reaction solution was then concentrated, taken up in}150
m of water apdradibdshedalifiRbls8rtybih aqueous ammoni asolution . The

aqueous phase was extracted twice with tert-butyl nethyl ether, and the
conbi ned organi ¢ phas&®eweReVeti eeBRNnAD | GAR s e a@é’)‘/”&ﬁd’ t A& ed.

The residue waén{eAa€ibfal solid or liquid pharmaceutical forms, eg. as

uncoated or (film-)coated tablets, capsules, powders,

-

granules, suppositories, solutions, ointments, creams or
sprays. These are produced in a conventional manner. The
active ingredients can for this purpose be processed with
conventional pbharmaceutical aids such as tablet binders,
fillers, preservatives, tablet disintegrants, flow
regulators, plasticizers, wetting agents, dispersants,
emulsifiers, solvents, release-slowing agents, antioxi-
dants and/or propellent gases (cf. H. Sucker et al.:
Pharmazeutische Technologie, Thieme Verlag, Stuttgart,
1978). The administration forms obtained in this way
normally contain from 1 to 99 % by weight of active
ingredient.

The substances o©f the formula II regquired as
starting materials for synthesizing the novel compounds
are known.

The substances of the formula III can be prepared
by subjecting an amine of the formula IV

RILA AN ,
N— R7 v

RN~
where R! and R? have the abovementioned meanings, and R’
is hydrogen, acetyl, benzyl or trifluorocacetyl, to a
photochemical 2+2 cycloaddition and subsequently elimi-
nating an acyl or benzyl group where appropriate.

The photoreaction takes place well in an inert
salvent, preferably acetomne, at from 20 to 80°C. A
particularly suitable light source is a high-pressure
mercury lamp. It may be advantageous toc carry out the
photocycloaddition in a quartz apparatus under nitrogen
atmosphere with the addition of about 1 mol of hydro-
chloric acid, per mol of amine.

The photocycloaddition is in most cases highly
diastereoselective and gives the bicyclic compounds III
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.. gel, nmethylene chlo- |
ty hanged N-aIIyI N-[ 3-

ated by col um chro
nmet hanol ) to yield I;Z‘SgSkﬁiin/%?)ﬁ

£n SRS arT &
ipﬁehf%%=*~{i?:w’_a S i“i

(3-pyridyl)allyl]-2}2, 2-tgap{ iy oacetlarmi de and 3.7 g (26% |off 24 DEC 1605

2,2,2-trifluoro- 1-|lexe=6=t3=pyridyl) -3-azabi-
cyclo[3 2.0] hept-3-yl]ethanone as a darlgail. 7.

exo0-6- (3-Pyridyl)-3-azabicycl o(3.2.0] heptane 2.5 g of potagsi um hydroxi de

pel | et s wer ewagdtedhieo exos cbnifignratidn’whthldespeonl foOR! and R?:

2,2,2-trifluoro-1-[exo-6- (3-pyri %I ) - 3 azab| cyclo

-[3.2.0] hept -3-yl ] et hanone in 50

stirred at roomtenperature for 2 h ar ubsmquently pour ed
i ce-wat er. The aqueous phase was exgye dAhree tines with

nol, and the solution was then

into 100 mM of

The two enantiomers can be isolated pure by.

racemate resolution, eg. using optically active tartaric

acid derivatives.

The elimination of an acyl radical (R’) is expe-
diently effected by hydrolysis by conventional methods.

A similar statement applies to the elimination of the

benzyl radical.

The amines of the formula IV are disclosed in the

literature or can be prepared either by reacting an
aldehyde R1-CHO with vinylmagnesium chloride to give the

allyl alcohol V
OH

then carrying out a rearrangement with hydrogen chloride

to give the allyl chloride VI
RN 1 VI

and fipally reacting with the appropriate allylamine VII

RZ\//\/ NHR? ViI

or by subjecting a cinnamaldehyde VIII

directly to reductive amination with the allylamine VII.
The following examples illustrate the invention:

A) PREPARATION OF THE STARTING MATERIALS

1. exo-6- (p-Fluorophenyl) -3- azabiqyg}giz 2 0]-
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tert-butyl nmethyl ether, and the conbi ned organi c phases ﬁx,tﬁé;dimc‘?iié‘r‘

sodiumsul fate a - eld 2.3 - 10 - g (96 yel | ow
el ting point 202-B6% S@EL ﬁ%r%EENchl oride). The follow ng ut?s*‘l&ttéeﬁ%a

prepared in a sifqilar Ra’;‘d.ﬁ

exo- 6- (m f | uor ophényT)-3- azabl TYycTo[ 3.2. 0] hept ane 9.

il
o

exo-6-(o-fl h | ) - 3- ' . 2. -
(o uor op enyhgpg,axiaezabl cycl o[ 3. 2. 0] heptane, nelt

19.4 g (102mmol) of N-allyl-N-[3-(4-fluoro-
phenyl)allyl]lamine in 130 ml of acetcne were
mixed with 130 ml of 10 % strength hydrochloric
acid and with 600 mg of Michler’s ketocmne and
irradiated under nitrogen in a quartz apparatus
with a 150 watt high-pressure mercury lamp for
55 h. The reaction mixture was then concen-
trated, and the residue was partitioned between
methylene chloride and water. The aqueous phase
was made alkaline with aqueous ammonia solution
and then extracted twice more with methylene
chloride. The combined organic phases were dried
with sodium sulfate and concentrated. Yield 19.3
g (99 %), melting point 165-166°C (maleate).
To separate the antipodes, 15.0 g (78.5 mmol) of
the racemate were mixed with a Bsolution of
31.7 g (78.5 mmol) of (-)-di-O-toluoyl-L-
tartaric acid in 300 ml of boiling ethanol. The
crystals (13.8 g) which separated out on cooling
with stirring were filtered off with suction,
washed with ethanol and recrystallized from
200 ml of ethanol with the addition of 200 ml of
water. Liberation of the base provided the (+)
antipode (5.5 g) with [al, = + 97.0°
(EtCH, c = 0.969). .
14.2 g of a salt crystallized out of the above
mother liquor overmight and were recryatallized.
from 400 ml of ethanol (insolubles removed by
filtration at the boiling points, and concen-
tration to 300 ml). Liberation of the base
yielded 4.0 g of the (-) antipode [alp = - 96.0°
(BtOE, ¢ = 0.940).
The exo-phenyl configurations were demonstrated
by X-ray structural analysis.

2. exo-6-Phenyl-3-azabicyclo(3.2.0]heptane
50.0 g (28.9.mmol) of N-cinnamyl-N-allylamine in
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ing point 118[err]-120[err] C. (maleate) 10.

exo-6-(p-chloro hpnghy“_ aﬁﬁphgyp o[ 3. 2. 0] hept ane, nel ti
| 52[err]-154[ err] C. (%?heth) _ § 24-&‘G

exo- 6- (m chl or op y@-o[3.2.0] heptane, melt{np point
130[err]-132[err]C. (naleate) 12. 1
exo- 6- ( p- net hoxypbenyl ) - 3-azabi cycl o( 3: 2 0] hept ane 13.

exo- 6- (n}nethoxypheniké agébang¥8F§L§ 5 erg&ﬁggihﬁ?ggn§o$48ﬂhtof

exo- 6- (p-nitrophenyl) i cyclo ept ane

158[ err]-160[err] C (A&l &atﬁ&)rewtbemc(mrtmmﬂdémﬂ MWQ)[ 3

. 2.0l heptane 16.  exQaly( Riitiddipr oRLhYLRNEY | dpBadZelh Cut! Afdhn- O]
temperature with a 150 watt high-pressure
mercury lamp for 48 h. The reaction mixture was
then concentrated, and the residue was parf:i-
tioned between methylene chloride and water. The
aquecus phase was made alkaline with aqueocus
ammonia solution and then extracted twice more
with methylene chloride. The combined organic
phases were dried with sodium sulfate and con-
centrated. Yield 45.0 g (98 %) of viscous o0il,
melting point 177-178°C (maleate).

3. exo-6,7-Diphenyl-3-benzyl-3-azabicyclo[3.2.0] -
heptane
70.0 g (206 mmol) of N,N-bis-cinnamylbenzylamine
in 2500 ml of acetone were mixed with 0.8 g of
Michler’s ketone and irradiated under nitrogen
in a borosilicate glass apparatus at room
temperature with a 150 watt high-pressure
mercury lamp for 25 h. The reaction mixture was
then concentrated and the residue was parti-
tioned between methylene chloride and water. The
aqueous phase was made alkaline with aquecus
ammonia solution and extracted twice more with
methylene chloride. The combined organic phases
were dried with sodium sulfate and concentrated.
The crude product (65.0 g) was purified by
columm chromatography (silica gel, eluent
toluene/ethanol 98/2) to yield 58.0 g (83 %) of
product, melting point 230-232°C (hydro-
chloride) .

4. exo-6,7-Diphenyl-3-azabicyclo[3.2.0)heptane
16.0 g (254 mmol) of ammonium formate and 2.0 g
of palladium (10 %) on carbon were added to
12.0 g (35.4 mmol) of exo-6,7-diphenyl-3-benzyl-
3-azabicyclo[3.2.0lheptane in a mixture of
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heptane, nelting point 155-156 C. (naleate) 17.

exo-6-(mtrifluorony
exo-6-(3,4-dichlofo
oxo- 6. (2. 5. di ohl oo

RPLACEMENT SHEET

Eylspfhﬁm b Lﬁ_—ﬁzabi cycl o[ 3. 2. 0] hept an¢
en L }.;raza bi'gycl o[ 3. 2. 0] hept ane 19.
nhpnvi\' azahi gycl o] 3. 2. 0] hept ane, nel|t

poi n>250[ err] C. (hydrochlorlde) 20. ;
exo- 6- ( 3, 4- di met hoxyphenyl ) - 3- azabi cyc

exo- 6- (m hydr oxyphen Iog 12 bic P% %}
exo- 6- (p- hydroxyphenél 0 a?gb#cég%g bg %%H% ane %water, -and the -

g

P

I135[§ 2. 0] hep tane 21~

NP & DES 19958

exo- 6- (3, 4- di hydr oxypHetyzye 3wagabreftiwed, 25:&] héph t 4aeplution of

carbon dioxide). After cocling, the catalyst was
filtered off with suction and washed with

propancl and methylene chloride, and the £il-

trate was concentrated. The residue was parti-

tioned between methylene chloride and water, and

the agqueous phase was made alkaline with agqueous

ammonia solution and extracted twice more with
methylene chloride. The combined organic phases
were dried with sodium sulfate and concentrated

to give 8.1 g (92 %) of product, melting point

140-142°C (maleate). 3

exo-6-Phenyl-3-benzyl-3-azabicyclo[3.2.0]heptane
9.2 g (35.0 mmol) of N-cinnamyl-N-allyl-
benzylamine in 1100 ml of acetone were mixed
with 100 mg of Michler’s ketone and irradiated
under nitrecgen in a borosilicate glass apparatus
at room temperature with a 150 watt high-

pressure mercury lamp for 5 h. The reaction
mixture was then concentrated. The crude product
(9.4 g) was purified by column chromatography
(silica gel, eluent methylene chloride/methanol
98/2) to yield 3.3 g (36 %) of product, melting

point 126-128°C (maleate).

2,2,2-Triflucro-1-[{exo-6-(3-pyridyl)-3-aza-

bicyclo(3.2.0lhept-3-yl] -ethanone

14.0 g (51.8 mmol) of N-allyl-N-[3-(3-pyridyl)-
allyl] -2,2,2-trifluorocacetamide were dissolved
in 140 ml of acetone, and 30 ml of 10 % strength
aqueous hydrochloric acid were added and the
mixture wags irradiated under nitrogen in a boro-
silicate glass apparatus at room temperature
with a 150 watt high-pressure mercury lamp for
48 h. The reaction solution was then concen-
trated, taken up in 150 ml of water and adjusted
to pE 8-9 with agqueous ammonia solution. The
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24. exo-6-(p-nmet hyl phenyl) - 3- azabi cycl o[ 3. 2. 0] hept ane 2 I VT
exo- 6- (m net hyl phenyl ) - 3- azahi.cyclo[3.2. 0] hept ane 26. I
€X0-6-(p-t- butyIphen'rgf§{@zabum@cﬁgw 2. 0] hept ane, neltw

(hydrochl ori de) 27.

exo- 6- ( p- am nopheyl y)
exo- 6- (p- cyanophenyl) 3-azabi cycol[ 3. 2

(mal eate) 30. exo-

180[err]-182[err]C
exo- 6- (3-thienyl)-3-
143[ err]-145[err] C

5. Fir P‘:'\Ul_ l‘*n. H& % T

ngZﬁqwﬁﬁﬁﬁﬁﬁ[Lr
X0- 6- Gemaptmophenyl ) - 3- azabi cycl o[|3 lZ.O]heptane 2@:

] hept ane 29; '
6 heptane. nelting point 168-170C

Q&utsb.h%mﬁﬁas% a&abl 4trcted OHERL 20ELenTELdAAG POI Nt

rochlor| e)
P-cﬁ'? nlzee}:ﬁﬁptaml Haet FRgPABRAr organic

bh&@b@CWeQbIQQhed over sodium sulfate and con-

centrated. The residue was fractionated by

column chromatography (silica gel, methylene
chloride + 2 % methanol) to yield 6.2 g (42 %)
of unchanged N-allyl-N-[3-(3-pyridyl)allyl]-
2,2,2-trifluorocacetamide and 3.7 g (26 %) of
2,2,2-trifluoro-1-[exo0-6-(3-pyridyl)-3-
azabicyclo[3.2.0]hept-3-yl]l ethanone as a dark
cil.

exo-6- (3-Pyridyl) -3-azabicyclo{3.2.0]heptane
2.5 g of potassium hydroxide pellets were added
toe a solution of 3.7 g (13.7 mmol) of 2,2,2-
trifluoro-1-[exo-6-(3-pyridyl)-3-azabicyclo-
[3.2.0]hept-3-yl] ethanone in 50 ml of ethanol,
and the solution was then stirred at room tempe-
rature for 2 h and subsequently poured into
100 ml of ice-water. The agqueous phase was
extracted three times with tert-butyl methyl
ether, and the combined organic phases were
dried over sodium sulfate and concentrated.
Yield 2.3 g (96 %) of yellow cil, melting point
202-205°C (hydrochloride).

The following substances can be prepared in a

similar way:

9.

i0.

11.

12.

13.

exo-S-(m-fluorophenfl)-3-azabicyclo[3.2.01-
heptane

exo-6-(o-fluorophenyl) -3-azabicyclo[3.2.0] -
heptane, melting point 118-120°C (maleate)
exo-6- (p-chlorcphenyl) -3 -azabicyclo[3.2.0] -
heptane, melting point 152-154°C (maleate)
exo-6- (m-chlorophenyl) -3-azabicyclo[3.2.0] -
heptane, melting point 130-132°C (maleate)
exo-6- (p-methoxyphenyl) -3-azabicyclo[3.2.0]-
heptane
exo—s-(m-methoxyphenyl)-3-azabicyclo[3.2.01-

e

e
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“i\iiiﬁii\\\\\\\\\\\\\\\
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32 exo- 6- (5-chl oro- 2- thlenyl) 3 azabi cycl o[ 3. 2. O]heptane nmel ting paint.

zabi GElLBI.

eptane. B) PREPARNTION OF THE. F
14=FItior ophe ny 14- Lexo- 6- phenyl - 3{azalR P51l

exo-6- (2-pyridyl)-3- I
62.

PRODUCTS EXAMPLE 1

156-157[err] C. (mal g‘a spyrrolyl) 3-azabi gy T
- 11 - 34. exo-6- (4?&‘6 FL .53 H’ ﬁ‘g Cl 0[ 3 0] hept ane géﬂhéﬂar"@ﬂ ISEQE

AL
0]

heptane

o
@D

1l4. exo-6-(p-nitrophenyl)-3-azabicyclo[3.2.0]-
heptane, melting point 158-160°C (maleate)

15., exo-6- (m-nitrophenyl) -3-azabicyclo[3.2.0]heptane

16. exo-6-(p-trifluoromethylphenyl)-3-azabicyclo-
[3.2.0]heptane, melting point 155-156°C
(maleate)

17. exo-6-(m-trifluoromethylphenyl)-3-azabicyclo-
[3.2.0]heptane

18. exo-6-(3,4-dichlorophenyl)-3-azabicyeclo[3.2.0]-
heptane.

19. exo-6-(3,5-dichlorophenyl)-3-azabicyclo([3.2.0]-
heptane, melting point > 250°C (hydrochloride)

20. exo-6-(3,4-dimethoxyphenyl) -3-azabicyclo[3.2.0]-
heptane

2l. exo-6-{m-hydroxyphenyl)-3-azabicyclo[3.2.0]-
heptane

22. exo-6-(p-hydroxyphenyl)-3-azabicyclo[3.2.0]-
heptane

23. ex0-6-(3,4-dihydroxyphenyl)-3-azabicyclo[3.2.0]-
heptane

24. axo-s-(p-methylphenyl)-3-azabicyclo[3.2.0]-
heptane

25. exo-6- (m-methylphenyl)-3-azabicycle[3.2.0]-
heptane

26. exo-6-(p-t-butylphenyl)-3-azabicyeclo{3.2.0]-
heptane, melting point > 255°C (hydrochloride)

27. exo-6-(m-aminocphenyl)-3-azabicyclo[3.2.0]heptane

28. exo-G-(p-aminophenyl)-ﬁ-azabicyclo[B.2.0]heptane

28. exo-6-(p-cyanophenyl)-3-azabicyeclo[3.2.0]-
heptane, melting point 168-170°C (maleate)

30. exo0-6-(2-thienyl)-3-azabicyclo[3.2.0]heptane,
melting point 180-182°C (hydrochloride)

31. exo-6-(3-thienyl)-3-azabicyclo[3.2.0]heptane,
melting point 143-145°C (hydrochloride)

32. exo-6-(5-chloro-2-thienyl)-3-azabicyclo(3.2.0]-
heptane, melting point 156-157°C (maleate)

—
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hept an- 3-yl ] but an- 1-one x HCl 8. 65.
exo- 6- phenyl - 3-azabi cyci o[ 3. 2. 0]

with 10.2 m (60 mol) of w-chlor
mmol ) of finely powdered potassi umearborateTmaddi- tio

wslhesdn B AR YO~
QHtSaSEEETn HAS(BL&N of xyl

4- 1 ugERYRCEY T ophenone and wi 214 BECSI585 (80

REPLACEMENT SHEET

ng were m xed

aof 0.5 g of

potassiumiodide and refluxed with effigient stirring for {7 h. After

cooling and concentation in a rotary evaporator the resid

~was. partitioned!

bet ween met hyl eng  chegblge (Qngy%mynIbeaagsﬁeyélalngsg w&efahsﬁeextract ed

twice with nmeth- ylene chl qri ubsequent |y e organ
washed once wit A4wat 8%°- érWédP%FﬁayéidPuﬂFEEFFHF%°£ﬁd -0fhept

i ¢ phase was
eptane

35. exo-6-(2-pyridyl)-3-azabicyclo([3.2.0])heptane.

B) PREPARATION OF THE FINAL PRODUCTS
EXAMPLE 1

1-(4-Fluorophenyl) -4-[exo-6-phenyl-3-azabicyclo-

{3.2.0]lheptan-3-yllbutan-l-ocne x HCl

8.65 g (50 mmol) of exo-6-phenyl-3-azabicyclo-

[3.2.0]heptane in 130 ml of xylene were mixed with

10.2 ml (60 mmol) of w-chloro-4-£fluorobutyrocphenone

and with 11.5 g (80 mmol) of finely powdered potas-

sium carbonate in addition of 0.5 g of potassium

iodide and refluxed with efficient stirring for 7 h.

After cooling and concentration in a rotary evapo-

rator the residue was partitioned between methylene

chloride and water.

The agqueous phase was then extracted twice with

methylene chloride and subsequently the organic

phase was washed once with water, dried with sodium

sulfate and concentrated. The crude product (21 g)

was purified by column chromatography (silica gel,

eluent methylene chloride/methancl 96/4). The free
base was taken up in 200 ml of ether, the solution
was filtered to remove insolﬁblé material and then
excegss ethereal hydrochloric acid was added. The
solid hydrochloride was then £filtered off in the
cold and washed copiously with ether to result in
8.3 g (45 %) of product, melting point 169-171°C.
The following can be prepared in a similar

way: .

2. l-phenyl-4-[exo-6§-phenyl-3-azabicyclo[3.2.0]-
heptan-3-yllbutan-1l-one, melting point
134-136°C (hydrochloride)

3. 1-(4-fluorophenyl) -4- [exo-6,7-diphenyl-3-aza-
biecyclof3.2.0]lheptan-3-yllbutan-l-cne, melting
point 174-176°C (hydrochloride) __
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concentrated. The crude product )--was-paft+fted by c
free base was taken up in 200 m| of etRperACEDhe solution
renove insoluble material and thep—execess—etrhereal hydroc
added. The solid hydrochloride was t filtered off

copiously with ether to result in 8. 3. (45% of product, melting poiTit

AT

169-171[err]C. Jhe fol I(g\/_\/igrlgh‘;.‘g:gké
-azabi
nel ting poi nt 134[erb%cﬂ%h?é3f3(9?#¢®@#4F31ﬂﬂhhﬂﬁkge:meltingpoint

1- phenyl - 4- [ exo- 6- phenyl -

AL ERENT -
chromat ogr aphy (silica gel, el uelnTHigeSHEEN i ERBY ri de/ n :@Eﬁ(ﬂb%ﬁw&}he
g filtered to
hllor 26 BEC A0S
in the cold and wasl

ned

131-133°C {(hydrochloride)
S.. l-phenyl-2- [exo-6-phenyl-3-azabicyclo[3.2.0]-
heptan-3-yl}ethan-l-one, oil
6. 1-(4-fluoropheny1)-4-[exo-G-p-fluorophenyl-
3-azabicyclo{3.2.0]heptan-3-yl]butane
7. 1-(4-fluorophenyl) -4-[exo-6-m-flucrophenyl-
3-azabicyclo(3.2.0]heptan-3-yllbutan-1l-one
8. l1-{4-£fluocrophenyl) -4- [ex0o-6-~-0-fluorophenyl-
3-azabicyclo[3.2.0}heptan-3-yl]lbutan-1l-one,
melting point 180-182°C (hydrochloride)
S. 1-(4-fluorophenyl) -4-[exo-6~-p-chlorophenyl -
3-azabicyclo[3.2.0]heptan-3-yl]lbutan-l1l-one
10. 1-(4-fluorcphenyl) -4-{exo-6-m-chlorcphenyl-
3-azabicyeclo[3.2.0]heptan-3-yl]lbutan-1l-one,
melting point 137-13%9°C (hydrochloride)
11. 1-(4-fluorophenyl)-4-[exo-6-p-methoxyphenyl-
3-azabicyclo[3.2.0]heptan-3-yl]butan-l-one
12. 1-(4-fluorophenyl)-4- [exo-6-m,p-dichlorophenyl-
3-azabicyclo[3.2.0]heptan-3-yllbutan-l-one
13. 1-(4-flucrophenyl) -4-[exoc-6-m,p-dimethoxy-
phenyl-3-azabicyclo[3.2.0]lheptan-3-yllbutan-
l-one.
EXAMPLE 14
1-(4-Fluorophenyl) -4- [exo-6-p-fluorophenyl-3-aza-
bicyclo3.2.0]heptan-3-yllbutan-l-one x HCl
4.5 g (23.5 mmol) of exo-6~-p-fluorophenyl -
3-azabicyclo[3.2.0lheptane in 50 ml of toluene were
mixed with 6.0 g (30 mmol) of w-chloro-4-fluoro-
butyrophenone and with 4.2 g (30 mmol) of £finely
powdered potassium carbonate plus 0.5 g of potassium
iodide and refluxed with efficient stirring for 7 h.
After cooling and concentration im a rotary
evaporator the regidue was partitioned between
nethylene chloride and water.
The aqueocus phase was then extracted twice

e
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3. 1- (4-f 1l uorophenyl) - 4- [exo
[ 3. 2. 0] heptane-3-yl]butan- 1 -o
(hydrochl oride) 4. 1-(4- quorophenyIﬁ

LL

e it g AT R A ke

e M‘s ﬁﬁ Jabi cyclfo REPLACEMENT SHEE]

I nt. 174[errJ-.L(0[eTr

6. 1-(4-duorophenyl)-4-[exo-6- p [f1 uor 8henyl - 3
[3.2.0] heptan-3-yl ] butane 7.

phenyl - -a_dgﬁc% 0{9&5”

hept an- 3-yl ] butane, nelting point 131- 133 C (hydro- chllorji
1- phenyl - 2- [ exo- 6- phenyl - 3- azabi cycl o[ 3. 2. 0] hept an- 3- yl|] ét-han-.1l-one,..Qi

3-azabi cydl o

!VFJ_’

D]

(4 f1 uor opheny| Jikh BRERE1RRE) %}eﬁhémn% sypRsAuepiy fie organic
0] hept an- 3-yl| pPhdlsaNwak wadked once with water, dried with sodium

sulfate and concentrated. The crude product (9.4 g)
was purified by column chromatography (silica gel,
eluent methylene chloride/methanol 96/4). The free
base was taken up in 150 ml of ether, the solution
was filtered to remove inscluble material and then
excess ethereal hydrochloric acid was added. After
addition of 10 ml of acetone the solid hydrochloride
was then £filtered off in the cold and washed
copiously with ether to result in 4.9 g (53 %) of
product, melting point 166-168°C.

The following can be prepared in a similar
way:

15. 1l-phenyl-4-[exo-6-p-fluorophenyl-3-azabicyclo-
[3.2.0]heptan-3-yllbutan-l-one, melting point
141-143°C (maleate)

16. 1-(4-fluorophenyl)-4-[exo-6-p-fluorophenyl-
3-azabicyclo[3.2.0]lheptan-3-yl]butane

17. 1-(4-fluorophenyl)-4-[exo-6-p-nitrophenyl-
3-azabicyclo[3;2.0]heptan-B-yl]butan-l-one,
melting point 68-70°C (hydrochloride)

18. 1-(4-fluorophenyl)-4-[exo-6-m-nitrophenyl-
3-azabicyclo[3.2.0lheptan-3-yllbutan-1-one

19. 1-(4-fluocrophenyl) -4-[exo-6-p-trifluoromethyl-
phenyl-3-azabicyclo[3.2.0]heptan-3-yllbutan-
l-one, melting point 158-161°C (hydrochloride)

20. 1-(4-fluorophenyl)-4-[exo-6-p-cyanophenyl-
3-azabicyclo([3.2.0lheptan-3-yl]butan-1-one

21. 1-(4-fluorocphenyl)-4-[exo-6-(3-thienyl)-3-aza-
bicyclo[3.2.0lheptan-3-yl]lbutan-l-one

22. 1-(4-fluorophenyl)-4-[exo-6-(3-pyridyl)-3-aza-
bicyclo[3.2.0]lheptan-3-yl]lbutan-1-one

23. 1-(4-fluocrophenyl)-3-lexo-6-p-£fluorocphenyl-
3-azabicyclo[3.2.0]lheptan-3-yl]propan-1l-one,
melting point 151-154°C (hydrochloride)
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8. 1-(4-fluorophenyl)-4-[exo-6-0-fluorophenyl-3-azabicyclo

[ 3. 2. 0] hept an- 3-yl ] but ane- 1-on¢Hm SWMEIHNMQEH oi nt -2 —_—

180[ err]-182[err] C. (hydrochl of R%ELAC[ID REPLACEMERT %;Ji‘j
1- (4-f 1l uorophenyl) - 4-[ exo- 6- p- r-ophery—3 aszl ! 1

cycl o(3. 2. 0] hept an- 3-yl ] but ane- 1 -one 10. 1-(4-fluorop e%y) 4 DI g i

- 4- [ exo- 6- m chl or ophenyl - 3- azabi - cyc}B[B 2. 0] hept an- 3- I]bu%éégghﬁﬁé §

mel ting

point 137[err]-139[err] §$M£E¥d£80hlor|de) o .

1,1-bis(4-Fluorophenyl) -4- [exo-6-p-fluorophenyl-
3-azabicyclo[3.2.0]heptan-3-yl]lbutane x HCl

5.0 g (26.2 mmol) of exc-6-p-fluorophenyl-
3-azabicyclo[3.2.0]heptane in 80 ml of xylene were
mixed with 8.8 g (28.4 mmol) of 1,1l-bis(4-fluoro-
phenyl) -4-chlorobutane and with 7.0 g (50.6 mmol) of
finely powdered potassium carbonate plus 0.3 g of
potassium iodide and refluxed with efficient stir-
ring for 15 h. After cooling and concentration in a

rotary evaporator the residue was partitioned

‘between methylene chloride and water. The agqueous

phase was then extracted twice with methylene

chloride and subsequently -the organic phase was

washed once with water, dried with sodium sulfate
and concentrated. The crude product (110 g) was
purified by column chromatography (silica gel,
eluent methylene chloride/methancl 96/4). The free
base was taken up in 350 ml of ether, the solution
was filtered to remove inscluble material and then
excess ethereal hydrochloric acid was added. Concen-
tration provided 4.9 g (40 %) of product, melting
point 49-50°C.

The following can be prepared in a similar
way:

25. 1,1l-bis(4-flucrcphenyl) -4-[exo-6-phenyl-3-aza-
bicyeclo[3.2.0lheptan-3-yl]lbutane, meltingpoint
54-55°C as hydrochloride

EXAMPLE 26
1- (4-Fluorophenyl) -4- [exo-6-phenyl-3-azabicyclo-
[3.2.0]heptan-3-yl]lbutan-l-ole
0.6 g (16 mmol) of sodium boranate was

added in portions to 4.6 g (13.6 mmocl) of 1-(4-

fluorophenyl) -4- [exo-6-phenyl-3-azabicyclo-

{(3.2.0lheptan-3-yllbutan-1l-one in 60 ml of methanol.

The mixture was then stirred at room temperature for
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11. 1-(4-fluorophenyl)-4- exo-6-p-nmethoxyphenyl - 3-azabi - ]
cycl o[ 3. 2. 0] hept an- 3-yl ] but ane-1{L ecidZr HAS BEEP\‘ 0 1904
1: (4-fl uorophenyl)-4-[exo-6-m pt (Tj}?lg %{%ﬁ S 24 DEC 998 | i
azabi cycl o[ 3. 2. 0] hept an. 3-y! | buban. Fioh (a4 ___._f ]
fl uor ophenyl) - 4- [ exo- 6- m p- di net hoxyphenyl 3- -
azabi cycl o[ 3. 2. 0] hept an- 3- uI ] but ane- 118 ohe. EXAMPLE. 14 3 -

Ll Huoromen b (o el dreopenl g citon

exo- 6- p-fl uorophgayidBeawabl pacitd tidnddObeepeen meth§leheoicHlariddee were

mzed with 6.0 g,{F0,000L) 2 07 pif* £8) 06 T HU QR DHRN A" SAL W 4-2 9
twice more with methylene chloride, and the combined
organic phases were washed with water, dried with
sodium sulfate and concentrated. The crude product

(4.6 g) was purified by column chromatography

(silica gel, eluent methylene chloride/methanol

96/4). The free base was taken up in 150 ml of

ether, the soclution was filtered to remove insoluble

material, and excess ethereal hydrochloric acid was
added. The solid hydrochloride was then filtered off
in the cold and washed copiously with ethyl to
result in 3.1 g (61 %) of ‘product, melting point
147-145°C.

The following can be prepared in a similar
way:

27. 1l-(4-£flucrophenyl)-4-{exo-6-p-£fluorophenyl-3-
azabicyclo(3.2.0]lheptan-3-yllbutan-1-o0l,
melting point 128-129°C (hydrochloride)

28. 1-(4-fluorophenyl) -4-[ex0o-6,7-diphenyl-3-aza-
bicyclo{3.2.0]lheptan-3-yl]butan-l1-0l, melting
point 228-231°C (hydrochloride}

29. 1-phenyl-4-[exo-6-phenyl-3-azabicyclo[3.2.0]-
heptan-3-yllbutan-l-0l, melting point 128-129°C
(hydrochloride)

30. 1l-phenyl-4-[exo-6-p-fluorophenyl-3-azabicyclo-
[3.2.0]heptan-3-yllbutan-1-0l

31. 1-(4-fluocrophenyl)-4-{[exo-6-o-fluorophenyl-
3-azabicyclo[3.2.0]heptan-3-yllbutan-1-o0l,
melting point 167-168°C (hydrochloride)

32. 1-(4-fluorophenyl)-4-{exo-6-m-chlorophenyl-
3-azabicyclo[3.2.0)heptan-3-yl]lbutan-1-01,
melting point 143-145°C (hydrochloride)

33. 1-(4-fluorophenyl)-4-[exc-6-p-trifluoromethyl-
phenyl-3-azabicyclo[3.2.0]heptan-3-yl]butan-
1-0l, melting point 145-148°C (hydrochlor:.de)

—— -
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(“30 mol ) of finely powdered potassium. te pI us ﬁEPgAQErHﬁP\q{ ga

i odi de and refluxed with effi qHENSHBET HAS REENGr 7 h. t €60

goncentration in a rotary evaporatgp hhg) r esi que was pgr 5 ed bet wege
nmet hyl ene chl ori de and The adueeus—phase—wa hen extrjatjed

yl ene chloride and subsequently the_oggani c phase was
water, dried with sodiumsul fate and concentrated. Th
g) was purified by col um chronatggggphz ggilica gel, eluent—net hyl ene

&€ 1996 h

shed once wit

N

crude product

t h-
914

chl o- ride/ met hano The e bas t aken u 5 mM of eth
the solution was- f* é‘b%‘? e |i§6ﬁ°u é"rﬁf‘?’e’?? eﬁﬁg} Shé’ff"‘agxcgsser

et her eal

hydrOCI]Jl(aj’yidloa(Gl.(i.\m&eptan-B -yllbutan-1l-one

6.6 g (17.2 mmol) of 1-(4-fluorcophenyl) -
4- [exo-6-p-nitrophenyl-3-azabicyclo[3.2.0]heptan-
3-yllbutan-l-one were dissolved in 200 ml of glacial
acetic acid, and 1.7 g of palladium on carbon (10 %)
were added and the mixture was hydrogenated at room
temperature under atmospheric pressure for 4 h. The
catalyst was filtered off with suction and the
mother ligquor was concentrated, the residue was
partitioned between methylene chloride and water,
and the aquecus phase was made alkaline by stirring
with concentrated ammonia solution and extracted
twice with methylene chloride. The organic phase was
dried and concentrated to result in 5.0 g of crude
product which was purified by column chromatography
(silica gel, eluent methylene chloride/methanol
95/5) to result in 2.2 g (36 %) of 1-(4-fluocro-
phenyl) -4- [exo-6-p-aminophenyl -3 -azabicyclo [3.2.0] -
heptan-3-yl]lbutan-l-one (melting point of the hydro-
chloride 136-139°C) and 1.4 g (23 %) of 1-(4-fluoro-
phenyl) -4- [exo-6-p-aminophenyl-3-azabicyclo[3.2.0] -
heptan-3-yl]lbutan-1l-0l (melting point of the hydro-
chloride 122-125°C).

EXAMPLE 35

N- (3- [exo-6-Phenyl-3-azabicyclo[3.2. O]hepta.n- -yl] -
propyl) -4-fluorcbenzamide

3.5 g (20 mmol) of exo-6-phenyl-3-aza-

bicyclo[3.2.0]heptane in 40 ml of toluene were mixed

with N-{(3-chloropropyl)-4-fluorocbenzamide and with
4.8 g (35 mmol) of finely powdered potassium carbo-
nate plus 0.5 g of potassium iodide and refluxed
with efficient i:irring for 5 h. After cooling, the
mixture was concentrated in a rotary evaporator and
the residue was partitioned between methylene
chloride and water. The aqueous phase was then
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added. After

addition of 10 m
then. filtered off in the cold

—_the-sofi d hyfire: LhHGH gt
MHI9ESHEED WdpBoils|y with|ether to res
4.9 g (53% of product, nelting jpoi nt REPEACER8[ err} C. The f @4 pECMBoga
prepared in a simlar way: 15.
1- phenyl - 4- (exo- 6- p-f 1 uor ophenyl - 3- azablcyclo[3 2. 0]
hept an- 3-yl ] but ane- 1- one nelting poTn% |41[ err] - 143[err]C (mal eate) 16.

1 s . e et -

s

i

1- (4-fl uorophenyl quo he azab
cycI03.2.0]heptaﬁ%t§a§ {tg %%yiene chlorlde and sub-

nequently the organic phase was dried with sodium

sulfate and concentrated. The crude product (8.4 g)

was purified by column chromatography (silica gel,

eluent methylene chloride/methanol 96/4). The puri-

fied free base was dissoclved in a mixture of 100 ml

of ether and 10 ml of acetone and, while cooling in

ice and stirring, a solution of 1.6 g of maleic acid
in acetone was slowly added dropwise. The precipi-
tated salt was filtered off under nitrogen, washed
with ether and dried under nitrogen to result in

4.9 g (70 %) of hygroscopic product as maleate,

melting point 122-124°C.

The following can be prepared in a similar
way:

36. N-(3-[exo-6-phenyl-3-azabicyclo[3.2.0]lheptan-
3-yl]lpropyl)benzamide, melting point 70-72°C
(hydrochloride)

37. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-
3-yl]ethyl) -4~-fluorobenzamide

38. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]lheptan-
3-yl]lethyl)benzamide, melting point 8%-50°C

39. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-
3-yl] ethyl) -N-methyl-4-fluorobenzamide, melting
point 126-128°C (hydrochloride)

40. N-(2-[exo-6-phenyl-3-azabicyclo[3.2.0]heptan-
3-yl]l ethyl) -N-methylbenzamide, melting point
121-122°C (hydrochloride)

41. N-(2-{exo-6-phenyl-3-azabicyclo[3.2.0]heptan-
3-yllethyl) -N-methyl-4-isopropylbenzamide,
melting point 184-185°C (hydrochloride)

42. N-(3-[exo-G-phenyl-3-azabicyclo[3.2.0]hgptan-
3-yllpropyl) -4-chlorobenzamide

43, N-(2-[exo-6-p-trifluoromethylphenyl-3-aza-
bicyclo[3.2.0lheptan-3-yl]ethyl)-4-chloro-
benzamide, melting point 112-114°C

44. N-(3-[exo-6§-phenyl-3-azabicyeclo[3.2. O]heptan—
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-13- 17. 1-(4-fluorophenyl)-4-][ xg'%(b%nlt;gg)g_henyl 3-azab
[ 3. 2. 0] hept ane- 3-yl ] but an- 1- onel__ el tREAp4 nt-- & -70[err]
(hydrochl ori de) 18. 1- (4-fl uorophen Q-p-mnitr
cycl o[ 3. 2. 0] hept an- 3-yl | butan- 1-one 19.

1- (4-f 1l uorophenyl)-4-[exo-6-p-trifluoraqmnethyl phenyl - 3-
azabi cycl o[ 3. 2. 0] hept an- 3-yl but an- 1'bﬁ§;'nelting poi nt

E.[AuFML NT SHEET

(hydrochl oride) 20. # quor enyl ).- 4- [ exo cyan
cycl o[ 3. 2. 0] hept ane- 3- T f5 agghobeenzamld

45. N- (3-[exo §-phenyl-3-azabicyclo{3.2.0]heptan-
3-yllpropyl)-3-nitrobenzamide

46. N-(3-[exo-6-p~fluorophenyl-3-azabicycle[3.2.0]-

. heptan-3-yllpropyl) -4~-£fluorocbenzamide, melting
point 160-162°C (hydrochloride)

47. N-(3-[exo-6-p-fluorophenyl-3-azabicycle[3.2.0]-
heptan-3-yl]lpropyl)benzamide, melting point
177-178°C (hydrochloride)

48. N-(2-[exo-6-p~fluorophenyl-3-azabicyclo[3.2.0]1-
heptan-3-yl] ethyl) -4-fluorcbenzamide, melting
point 111-113°C

4%9. N-(2-[exo-6-p-fluorophenyl-3-azabicycle[3.2.0]-
heptan-3-yl] ethyl) benzamide, melting point
94-95°C

50. N-(2-[exo-6-p-flucrophenyl-3-azabicycle([3.2.0]-
heptan-3-yl] ethyl) -N-methyl-4-£fluorcbenzamide,
melting point 170-171°C (hydrochloride)

51. N-(2-[exo-6-p-flucrophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] ethyl) -N-methylbenzamide

52. N-(2-{exo-6-p-fluorophenyl-3-azabicyclo([3.2.0]-
heptan-3-yl] ethyl)-N-methyl-4-isopropylbenz-
amide, melting point 185-190°C (hydrochloride)

53. N-(3-[exo—G-p-flﬁorophenyl-B-azabicyclo[3.2.0]—
heptan-3-yl] propyl) -4-chlorobenzanmide

54. N-(3-[exo-6-p-fluorophenyl-3-azabicyclo([3.2.0]-
heptan-3-yi]propyl)-34methoxybenzamide

55. N-(3-[exo-6-p-£fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] propyl) -3-nitrobenzamide

56. N-(2-[exo-6-m-chlorophenyl-3-azabicyclo([3.2.0]-
heptan-3-yl] ethyl) -4-chlorobenzamide, melting
point 96-98°C

57. N-(2-[exo-6-0o-fluorophenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] ethyl) -4-chlorocbenzamide, melting
point 91-%93°C

58. N-(2-[exo-6-p-£fluorophenyl-3-azabicyeclo({3.2.0]-
haptan-S-yl]ethyl)-2-hydroxybenzamiggijgglting
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21. 1- (4-fl uorophenyl)-4-[exo-6-(3-thienyl)-3-azabicyclo ______ .
[ 3. 2. 0] heptan-3-yl ] butan- 1-one 2 - e }yq;.
THLiE%g%T 1§§{§§yl i ﬁf_m

1: (4-fl uorophenyl)-4-[exo-6-(3-py o]
[ 3. 2. 0] heptan-3-yl]butan- 1-one 23

1- (4-f1 uor ophenyl) - 3- (exo- 6- p-fl uor ophenyl - 3- azabi - ’ 24 DEC 1996
cycl o[ 3. 2. 0] hept an- 3- yI]propan- 1-one, gonelting point 15 [drrl 154[err]
(hydrochl ori de) EXAMPLE 24 1,1-bis T

(4- Fl uorophenyl) - 4- [ exgarifrtp éjwww 215’7 Bample 59) ‘—wr

cycl o[ 3. 2. 0] hept an- 3- yI]butane x Hg gFg é26 2 mmol ) of
exo- 6- p-fl uorophenyl - 3-azabi cycl o F§A§E tane in 80 m of xylene were

mxed with 8.8 gN-(2-([exo-6-m-Hydroxyphenyl-3-azabicyclo[3.2.0]-
heptan-3-yl] ethyl) -4-chlorcbenzamide
13 ml1 (13 mmol) of boromn tribromide (1 M

solution in methylene chloride) were added dropwise

at room temperature to 4.2 g (11 mmol) of N-(2-[exo-
6 -m-methoxyphenyl-3-azabicyclo[3.2.0)heptan-3-yl] -
ethyl) -4-chlorobenzamide in 70 ml of methylene
chloride, and the mixture was stirred overnight.
After coolirng, 100 ml of 2 N ammonium hydroxide
solution were added, the organic phase was separated
off and the aqueous phase was extracted with methy-
lene chloride. Drying and concentrating resulted in
4.5 g of crude product which was purified by column
chromatography (silica gel, eluent methylene
chloride/methanol 95/5) to result in 2.8 g (69 %) of
product, melting point 65-68°C.

EXAMPLE 60
exo-3-n-Butyl-6-phenyl-3-azabicyclo[3.2.0]heptane
maleate

3.5g (20 mmol) of exo-6-phenyl-3-aza-
bicyclo[3.2.0lheptane in 50 ml of tetrahydrofuran
were mixed with 4.2 ml (30 mmol) of triethylamine
and with 5.4 g (40 mmol) of n-butyl bromide and
refluxed with efficient stirring for 9 h.

After cooling, the mixture was
concentrated in a rotary evaporator and the residue
wag partitioned between methylene chloride and
.water.

The agueous phase was extracted twice with
methylene chloride and then the organic phase was
dried with sodium sulfate and concentrated. The
crude product (4.2 g) was purified by column chroma-
tography (silica gel, eluent methylene chloride/
methanocl 96/4). The purified free base (3.1 g) was
dissolved in 200 ml of ether and, while coolzng in
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('28 4 mmol ) of 1, 1-bis(4-fl uorophenyl) 4- chl or obut ane and 76

ENn SHEAT d

l.ll
mml ) of finely povvdered pot assi .3 g cf\{¥I OLALEME
and refluxed with efficient stirrfi ﬁbs fséh‘-ﬁl&f%lﬁ. BEgMt er cool|i g and
concentraion in a rotary evaporatfor thBEflg§Enlue partift ijoned
met hyl ene chl ori de and water. The aqueous phase s thenje tract
w th nmethyl ene chloride and subseque :4 y_ the organi c phagse wes-

with water, dried with sodium sul fate -and concentrated. The crude product

n

twice

C ¢

(110 g) was pur, e ro o] hyter
chl ori de/ met han‘Jb é %’r% %mrng; gg% %@?ﬁﬁﬁéﬂ‘é&?‘ g%o‘%yg?fe?ﬁ[epy tehg

sol uti on was fihakbeie agidedpy@cetone was alowly added dropwise.
The precipitated salt was filtered off with suction

under nitrogen, washed with ether and dried under

nitrogen to result in 4.4 g (64 %) of maleate,

melting point 125-126°C.
" The following can be prepared in a similar
way:

61. exo-3-methyl-6-phenyl-3-azabicyclo{3.2.0]-
heptane, melting point 129-131°C (maleate)

62. exo-3-methyl-6-p-£fluorophenyl-3-azabicyclo-
[3.2.0]heptane

63. exo;B-n-propyl-G-p-fluorophenyl-B-azabicyclo-
[3.2.0]heptane

64. exo-3-methyl-6,7-diphenyl-3-azabicyclo[3.2.0]-
heptane, melting point 197-138°C (hydro-
chloride)

65. exo-3-n-propyl-6-m-hydroxyphenyl-3-azabicyclo-
[(3.2.0]lheptane (see also Example 59), melting
point 148-150°C (hydrochloride)

66. exo-3-allyl-6-m-methoxyphenyl-3-azabicyclo-
[(3.2.0]heptane, melting point 118-120°C (hydro-
chloride)

67. exo-3-phenethyl-6-p-fluorophenyl-3-azabicyclo-
[3.2.0) heptane, melting point 128-129°C

(maleate)
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i nsol ubl e material- and then excess ethereal h
_ I ydrochl ori g
Concentw 4.9 g (4 Of%qS %hE@!F Qﬁqcbtbr;Nnel ting poiﬂEPgﬁ‘w =Y %?I‘

The—fol repared ifn 25. 1.1
-Ibijs
(4- fI ‘&?\‘ o- phenyl 43- aza%éaéa&ﬁ% [3. 41BES
DRl cY T y O]heptdne-Bzﬁﬂﬁbuﬂﬁﬁb,

”E|t' 55[err] C. as hydrochl ori de - 14 1 EXAVPLE 26
- 24 -
We claim:
1. An N-substituted 3-azabicyclo[3.2.0]heptane deri-

vative of the formula I

R 6
1 3

R2

R® is a phenyl, pyridyl, thienyl or pyrrolyl group
which is unsubstituted or mono- or disubstituted
by halogen atoms, C,-C4-alkyl, trifluoromethyl,
hydroxyl, C;-C,-alkoxy, amino, monomethylamino,
dimethylamino, cyano or nitro groups,

R? is a hydrogen atom or a phenyl group which is
unsubstituted or substituted by halogen, methoxy,
hydroxyl or amino,

n ig the number 1, 2, 3 or 4,
A is a hydrogen atom or one of the radicals
Rr3
I RS RS
—_— _@ ’ -NRG-CO—@ or -CH=CH;
L
R3 is a bhydrogen atom, a hydroxyl radical or a

phenyl radical which is unsubstituted or substi-
tuted by a fluorine, chlorine or bromine atom,

R? is a hydrogen atom, or

rR3 and R? together represent an oxygen atom,

R® is a hydrogen, £luorine, chlorine or bromine atom
or a hydroxyl, =nitro, C,-C4-alkyl or methoxy
group, and

RS is a hydrogen atom or a methyl group,

and salts thereof with physiologically tolerated acids.

2. An N-substituted 3-azabicyclo(3.2 .0lheptane deri-

vative of the formula I as claiqu in claim 1 for use for

controlling diseases.

R
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1- (4- Fl uor ophenyl) - 4-[ exo- 6- phenyl - 3- azabi cycl o[ 3. 2. 0] heptan-3-yﬁ]ﬁﬁ%hn-‘ i
1-one Q.6 g (16 mmol) of sodium boranate was added in portions to 4.6 ¢
(13.6 ol ) of 1-(4-fluorophenyl)-4-[exo-6-phe- nyl-3 -
- azabi cycl o[ 3. 2. 0] hept an- 3-yl ] butan- 1-ohe in 60 m of nef REROACENTIYT SHEET
m xture was then stirred at roon1tenﬁe?afure for 2 h and [cQ ated—++ a
rotary evaporator The residue was partitioned between netfh Ieg?%ﬁpho$gfe
and water at pH 10, the aqueous phase was extracted tw cg r

met hyl ene chl oride, and the conbi ned organi c-phases were Lth _wat er

dried with sodium sul fate and concen- trated. The crude Hroduct (4.6 g wa

purified by colum
N-SUBSTITUTED
AZABICYCLO(3.2.0]HEPTANE DERIVATIVES
AS NEUROLEPTICS, THE PREPARATION
AND USE THEREOF

UJ

This application is the national phase of PCT/EP93/
01440 filed on Jun. 8, 1993.

The present invention relates to novel N-substituted
azabicycloheptane derivatives, the preparation and use
thereof for the preparation of drugs.

It is known that benzamide and butyrophenone deriva-
tives with basic substituents have cerebroprotective and
neuroleptic effects respectively (U.S. Pat. No. 4,605,655, EP
410 114, DE 1 289 845, EP 400 661, DE 2 941 880, EP 190
472).

In these cases it appears that the observed affinities for ¢
receptors are, besides the dopamine and serotonin affinities,
particularly important.

We have now found that N-substituted 3-aza-bicyclo
[3.2.0]heptane derivatives of the formula I

R! ) I
N3 —(CHps—A -

R? )
where

R! is a phenyl, pyridyl, thieny! or pymolyl group which is
unsubstituted or mono- or disubstituted by halogen
atoms, C,-C,-alkyl, trdfluoromethyl, hydroxyl, C,~C,-
alkoxy, amino, monomethylamino, dimethylamino,
cyano or gitro groups,

R? is a bydrogen atom or a phenyl group which is
unsubstituted or substituted by halogen, methoxy,
hydroxyl or amino,

n is the number 1, 2, 3 or 4,

A is a hydrogen atom or one of the radicals

R? RS
|
-C
|
R4



chromat ography (silica gel, eluent nethylene chloride/ methanol 96/4). The
free base was taken up in 150 ml of ether, the solution was filtered to

renove ‘i nsoluble matrial, and excess ethereal hydrochl o
The® solid hydrochloride was then filtered off in the co

copiously with ethyl

147-149 C. The follow ng can be prepared in a simlar yi 27,1l AUS 597
1- (4-fl uorophenyl) -4-[ exo-6-p-fluorophenyl - 3-azabi - ! LU Ava

(hydrochl ori de) 28.

G ...
diRhACHASTeBHEET
, ety potnty

toresult in 3.T & (61% of produc

cycl o[ 3. 2. 0] hept an- 3- yI ] but an- 1- ol , mel ting poi nt 128=129..Corroee.]
1- (4-f1 uorophcnyl) 4- [exo 6, 7- di ph]_nyl 3 azab| cycl 0
—NR"-—CO or
—CH=CH,

R? is a hydrogen atom, 2 hydroxyl radical or a phenyl
radical which is unsubstituted or substituted by 2 fluo-
rine, chlorine or bromine atom,

R* is a hydrogen atom, or

R? and R* together represent an oxygen atom,

_R® is a hydrogen, fluorine, chlorine or bromine atom or a
hydroxyl, nitro, C,-C,-alkyl or methoxy group, and

R® is a hydrogen atom or a methyl group, and salts thereof"
with physiologically tolerated acids have valuable
pharmacological properties.

The substitwents R' o R’, and n, in the formula I

preferably have the following meanings:

R}: phenyl, unsubstituted or substituted by fuorine, chlo-
rine, methoxy, trifluoromethyl, nitro, hydroxyl or
amino

R?: hydrogen

n: 2and 3

R?: hydroxyl, p-fluorophenyl

R*: hydrogen or, together with R?, oxygen

R hydrogen, fluorine, chlorine

RS: hydrogen, methyl.

The following compounds are particularly preferred:

1-(4-fluoropheny!)-4-{exo-6-phenyl-3-azabicyclo-{3.2.0]

heptan-3-yl]butane-1-one,
1-(4-fluorophenyi)-4-{exo-6-p-flucrophenyl-3-aza-bi-
cyclo(3.2.0lheptan-3-yi]butan-1-ol,
1-phenyl-4-[exo-6-phenyl-3-azabicyclo[3.2.0]- heptan-3-
yl]-butan-1-one,
l»phenyl-4-[exo-é-p-ﬂuorophenyl-B-azabxcyclo—[S 2.0]
heptan-3-yl]-butan-1-oze,
-(4-ﬁuorophenyl)-4-[exo-6-phenyl-3-azabxcyclo-[3 2.0]
heptan-3-yifbutan-1-ol,
-(4-ﬂuorophenyl)-4-[cxc-6-p-ﬂuorophcnyl-3-aza-bz-
cyclo[3.2.0]heptan-3-yljbutan-1-ol,
1-phenyl-4-(exo-6-phenyl-3-azabicyclo{3.2.0]-heptan-3-
yil-butan-1-ol,



[3.2.0] heptan-3-yl ] butan-1-ol, nelting point 228[err]-231 C
(hydrochl oride) 29. 1-phenyl-4-[exo-6-phenyl-3-azabicycl of3:-2-0j=tn 1=
3-yl]butan-1-ol, nelting point 128[err]-129[err] C. (hydrpdHPbACEE) SHg:T
1- phenyl - 4- [ exo- 6- p- f | uor ophenyl - 3- azabi cycl o[ 3. 2. 0] heptanf 3-y|]butan-
1-01 31. 1 -(4-fluorophenyl)-4-[exo-6=c f1uorophenyl -3 -agap 0 AUG 1997
cyclo( 3. 2. 0] heptan-3-yl]butan-1-ol, mel ting point 16 [err 168[ err] (
(hydrochl oride) 32. 1-(4-fl uorophenyl )-4-[ exo-6-mchl oro fy=3=-azabi—

cycl o[ 3. 2. 0] hept an- elﬁfl{e]n?'f'ﬁ—af@:xo]ﬁ p~ﬂuoroﬂ§Féntyl §%zabic981bf§ 2.

heptan-3-yl]-butan-1-ol,

L1 -bxs(4-ﬁuoropheny1)-4—[exo-ﬁ-pheny[—Bazahxcyclo

N-(3-[ex0-6-phenyl-3-azabicyclo(3.2. 0]heptan-3-yl]pro—
pyl)-4-fluorobenzamide,

N-(2-{ex0-6-phenyi-3-azabicyclo[3.2.0]heptan-3-yl}
ethyl)-4-fluorobenzamide, -

N-(2-[ex0-6-phenyl-3-azabicyclo{3.2.0}heptan-3-ylI]
ethy!)-N-methyl-4-flucrobenzamide,

N-(2-{exo0-6-phenyl-3-azabicyclof3.2.0]hetan-3-y1]
ethyl)-N-methylbenzamide,

N-(3-[exo-6-p-fluorophenyl-3-azabicyclo(3.2.0]-heptan-~
3-yl]propyl)-4-fluorobenzamide,

N-(2-{ex0-6-p-fluorophenyl-3-azabicyclo(3. 2.0]-heptan—
3-ylJethyl)-benzamide and

N-(2- [exo-&-p-ﬁuorophenyl-fi-azabtcyclo[3.2.0]-heptan-
3-yl]ethyl)-N-methylbenzamide.

The compounds of the formula I according to the inven-
tion can be prepared by reacting a compound of the formula.
I

\ A

Nu-(CH,),.-A (ID.

where A and n have the stated meaniags, and Nu is a
nucleofugic leaving group, with a 3-azabicyclo(3.2.0]hep-
tane derivative of the formula I

R, m

R’ 1
where

R!is a phenyl, pyridyl, thienyl or pyrrolyl group which is
unsubsdtuted or mono--or disubstituted by halogen
atoms, C,~C,-alkyl, trifluoromethy!, hydroxyl, C,~C,-
alkoxy, amino, monomethylamino, dimethylamino,
Cyano or nitro groups,

R? is a hydrogen atom or a phenyl group. which is
unsubstituted or substitited by halogen, methoxy,
hydroxyl or amino,

and converting the resulting compounds where appropriate
into their addition salts with physiologically tolerated acids.

Suitable and preferred nucleofugic leaving groups for Nu

are halogen atoms, in particular bromige or chiorine.




143[err]-145[err]
1- (4-fl,uorophcnyl)-4-[exo-6-p-trifluoronethyl phenyl - 3-
azabi cycl o[ 3. 2. 0] hept ane- 3-yl ] butan-1-01, melting point 1#5~1+48

20 AUG

(hydrochl ori de)

1- (4- Fl uor ophenyl ) - 4- [ exo- 6- p- ami nopﬁeﬁyl‘- 3 -azabicyclo
[ 3.2.0] heptan-3-yl]butan-1-one 6.6 g (17.2 mmol) of
1- (4-fl uorophenyl) - 3-[exo-6-p-ni-

C. (hydrochloride) 33.
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The reaction is expediently carried out in the presence of

an inert base such as triethylamine or potassium carbonate to
trap the acid and in an inert solvent such as a cyclic saturated
ether, especially tetrahydrofuran or dioxane, or in an aro-
matic hydrocarbon such as toluene or xylene.

The reaction is, as a rule, carried out at from 20° to 150°

C. and is gencrally compicte within 1 to 10 hours.

The compounds of the formula [ according to the inven-
tion can be purificd either by recrystallization from conven-
tional organic solvents, preferably from a lower alcohol such
as ethanol, or by column chromatography.

Racemates can be fractionated into the enantiomers in a
simple way by classical resolution using optically active
carboxylic acids, e.g. tartaric acid derivatives, in an inert
solvent, e.g. lower alcohols..

. The free 3-azabicyclo{3.2.0]beptane derivatives of the
formula I can be converted in the conventional way into the

‘addition salt of a pharmacologically tolerated acid, prefer-

ably by mixing a solution with one equivalent of the
appropriate acid. Examples of pharmaceutically acceptable
acids are hydrochloric acid, phosphoric acid, sulfuric acid,
methanesulfonic acid, sulfamic acid, maleic acid, fumaric
acid, oxalic acid, tartaric acid and citric acid. . -

The compounds accerding to the invention have valuable
pharmacological properties. They can be used as neurolep-
tics (especially atypical), antidepressants, sedatives, hypnot-
ics, CNS protectives or muscle. relaxants. It is possible for
several of the said types of effect to occur in combination in
a compound according to the mvenuon The pharmacologi-
cal effect is detected both in vivo and.in vitro and the
substances can be characterized in particular by the affinity,
which is in some cases very high and selective, for receptor
subtypes, e.g. dopamine D,, D,, D, and D, receptors,
serotonin 1A, 1D and 2 receptors, alpha { and 2 receptors,
histamine 1 and muscarine receptors.

The following methods were used for the in vivo char-
acterization. of the novel substances:

a) Effect on orientation’ motility

Mice placed in a new environment show an exploratory.
behavior which is. expressed. by. increased motor activity.
This motor activity is measured in light-barrier cages for
0-30 min after the animals (female NMRI mice) have been
placcd in the cages. ED50: Dose which reduces the motor
activity by 50% compared with placebo-treated controls.




t rophenyl - 3-azabi cycl o[ 3. 2. 0] hept an- 3-yl ] but an- 1- one were di ssol ved in 200

m of glacial acetic acid, and 1.7 g of palladium on carbor %;[,p,%)
added and the m xture was hydrogenated at room tenperature jur
at nospheric pres- sure for 4 h. The c_atgl

delr

CEMENT S

st was filtered dffl with suction

and the nother |iquor was concentrated,” the residue was partiltibge‘&;}{bé@@ke

nmet hyl ene chl oride and water, and the aqueous phase was rrace[al kal i ne by ’

stirring with concentrated ammoni a sol uti on and extracted {
ride. The organic phase was dried and concégntred to result

met hyl ene chl o-

WCETWth

in 5.0 g of crude produBl AReMATPhiag aBEREOME™ by col umm chr omat ogr aphy
(silica gel, eluent mFemaleNdMRhimce tetive 1.21 mg/kg apomorphine s.c.

At this dose, apomorphine causes motor activation which,

‘when the animals are kept in wire mesh cages, is expressed

by continuous climbing- The climbing is evaluated by the
following scoring scheme (every 2 mir for 30 min):

0: animal has four paws on the fioor

1: animal has two paws on the: wire

2: animal has four paws oz the wire (is- climbing).

The climbing-behavior can be inhibited by pretreatment
with antipsychotics. ED350: Dose which inhibits the climb-
ing activity of the animals-by 50% compared with placebo-

‘treated controls.

¢) L-5-HTP antagonism

Female Sprague-Dawley rats receive L-5-HTP in a dose
of 316 mg/kg ip. The animals then develop a state of
agitation, and the signs of this forepawtreading and tremor

are evaluated by a score (0 absent, | moderate, 2 pro-

nounced) every 10 min in the period from 20 to 60 min after
the L-5-HTP administration. The average score after L-5-
HTP administration is 17. The test substances are adminis-
tered orally 60 min before L-5-HTP. The ED5S0 is calculated
as the dose which reduces the control score by 50% on
average.

The statcd methods are suitable for characterizing sub-
stances as antipsychotics. The inhibition of the L-5-HTP.
agitation reveals a serotonin-antagonistic effect, which is a
type of effect characteristic of atypical ncuroleptics.

The substances according to the invention show a goad
effect in these tests.

The invention accordingly also relates to a therapeutic
composition which contains a compound of the formuta I or
its pharmacologically acceptable acid addition salt as active
ingredient in addition to conventional excipients and dilu-
ents, and to the use of the novel compounds for controlling
diseases.

The compounds according to the invention can be admin-
istered orally or parenterally, intravenously or intramuscu-
larly, in a conventional way. :

The dosage depends on the age, condition and weight of
the patient and on the mode of administration. As a rule, the
daily dose.of active ingredient is from about 1 to 100 mg/kg

of body weight on oral administration and from 0.1 to 10




met hanol 9515) to result in 2.2 g (36% of 1-(4-fluorophenyl

- 4- exo0- 6- p- am nophenyl - 3- azabi cycl o[ 3. 2. 0] hept an- 3-yl ] but an- 1 one (nelting
poi nt of the hydrochloride 136[err]-139[err] C and 1.4 g—23%—of "
1- (4-f1 uor ophenyl) - 4- (exo- 6- p- %RFP [\\;L\QEH SHEET
am nophenyl - 3- azabi cycl o[ 3. 2. 0] - hept an- § yl ] but an-1-ol (felftThg poi nt of
the hydrochloride 122-125 C. ). EXAMPLE 35 20 AUS Y7
N ( 3-[ exo- 6- Phenyl - 3- azabi cycl 0[3 2. 0] hept an- 3-yl ] pr o-
pyl)-4-fl uorobenzani de mmol ) of exo-6-phenyl - 34{azabi-eyet-e—32. O
heptane in 40 n Pgéﬂ@' \X@F@trﬁf&@%ﬁﬁﬁeﬁﬂ adniBisgaiien.o-

propyl) - 4- fuorobenz'Hm develncbmpounds. Garg bé Faministeredfin conven-

tional solid or liquid pharmaceutical forms, e.g. as uncoated
or (film-)coated tablets, capsules. powders, granules, sup-
positories, solutions, ointments, creams or sprays. These are’
produced in a conventional manner. The active ingredients
can for this purpose be processed with conventional phar-
maceutical aids such as tablet binders, fillers, preservatives,
tablet disintegrants, flow regulators, plasticizers, wetting
.agents, dispersants, emulsifiers, solvents, release- slowing
agents, antioxidants and/er propellent gases (cf. H. Sucker et
al.: Pharmazeutische Technologie, Thieme Verlag, Stuttgart,
1978). The administration forms-obtained in this way nor-
mally contain from 1 to 99 % by weight of active ingredient.
The substances of the formula II required as starting
materials for synthesizing the novel compounds are known..
The substances of the formula I can be prepared by
subjecting an amine of the formula IV |

Rx/\/\ v

N—R?
B
where R! and R? have the abovementioned meanings, and
R’ is hydrogen, acetyl, benzyl or trifluoroacetyl, to a pho-
tochemical 2+2 cycloaddition and subsequently eliminating
an acyl or benzy! group where appropriate.

The photoreaction takes place well in an inert solvent,
preferably .acetone, at from 20° to 80° C. A particularly
suitable light source is a high-pressure mercury lamp. It may-
be advantageous to carry out the photocycloaddition in a
quartz apparatus under nitrogen atmosphere with the addi-
tion of about 1 mol of hydrochloric acid, per mol of amine.

The photocycloaddition is in most cases highly diastereo-
selective and gives the bicyclic compounds I with the exo
configuration with respect to R! and R2:

R! -\

NH

R ./

The two enantomers can be isolated pure racemate reso-
lution, e.g. using optically active tartaric acid derivatives..



finely powdered potassium carbonate plus 0.5 g of potas- siuwmiedi-de.and.... __
refluxed with efficient stirring for 9 h. After cooling, the REXBGFEENMBSHEET
concentrated in a rotary evaporator and the residue was parfti I"T*Une-'d“mbe%meeﬁ
met hyl ene chl ori de and water. The aqueoys phase was then ex racdbfeg%%%% ,
wi th net hyl ene chloride and subsequenfly The organic phase yap f SR |
sodi um sul fate and concentrated. The crude product (8.4 g) as--purified, by |
col um chr omat ography (silica gel, eluent nethyl ene chloridg/ met hanol
96/4). The purified free base was dissolved in a m xture of ~166——of-—et-her
and 10 m of acet ondhenelimiation 6Peh idegl irddicsle(RT)disSexpddidntly @ sol ution of
1.6 g of maleic aeffected B BY@RMy#eBy conventional methods. A similar

statement applies to the elimination of the benzyl radical.

The amines of the formula IV are disclosed in the litera-

ture or can be preparcd either by reacting an aldehyde

R1-—CHO with vinylmagnesium chloride to give the allyl

alcohiol V

OH v

Rl/\/

then carrying out a rearrangement with hydrogen chloride to
give the allyl chloride VI

R'/\/_\ a VI
and finally reacting with the approprate allylamine VII

Rz\/\/ NER? Vi
or by subjecting a cinnamaldehyde VIII

R'/\/ CHO VIl

directly to reductive amination with the allylamine VII.

The following examples illustrate the invention:

A) PREPARATION OF THE STARTING MATERIALS .
1. exo-6-(p-Fluorophenyl)-3-azabicyclo(3.2.0]heptane

19.4 g (102 mmol) of N-allyl-N-{3-(4-fluoro-phenyl)al-
lyl]amire in 130 ml of acetone were mixed with 130 ml of
10% strength hydrochloric acid and with 600 mg-of
Michier’s ketone and irradiated under nitrogen in a quartz
apparatus with a 150 watt high-pressure mercury lamp for
S5 b. The reaction mixture was then concentrated, and the
residue was partitioned between methylene chloride and
water, The aqueous phase was made alkaline with aqueous
ammonia solution and then extracted twice more with meth-
ylene chloride. The combined organic phases were dried
with sodium sulfate and concentrated, Yield 19.3 g (99%),
melting point 165°-166° C. (maleate).

To separate the antipodes, 15.0 g (78.5 mmol) of the
racemate were ntixed with a solution of 31.7 g (78.5 mmol)
of (—)-di-O-toluoyl-L-tartaric acid in 300 ml of boiling
ethanol. The crystals (13.8 g) which separated out on cooling
with stirring were fltered off with suction, washed with



slowy added dropwi se. The precipitated salt was filtered offfpungtﬁmg%ﬁ* SHEET
nitrogen, washed with ether and dried under nitrogen to resul—tfr-4=Ogmr-
(70% of hygroscopic product as nal eate, - 16 - nelting po;i n& PSP
122[err]-124[err] C. The follow ng can ge_ prepared in a siniljar \%9'."*“3'6;’
N- ( 3- [ exo- 6- phenyl - 3- azabi cycl o[ 3. 2. O beépt an-3-yl ] propyl ) benzani_de.

melting point 70-72[err] C. (hydrochlo- ride)

ethano] and recrystallized from 200 ml of ethanol with the
addition of 200 ml of water. Liberation of the base provided
the (+) antipode (5.5 g) with [a];=+57.0° (EtOH, c=0.969).

- 14.2 g of a salt crystallized out of the above mother liquor
overnight and were recrystallized from 400 ml of ethanol
(insolubles removed by filtration at the boiling peints, and
concentration to 300 ml). Liberation of the base yielded 4.0
g of the (-) antipode [a] ,=—96.0° (EtOH, c=0.940).

The exo-phenyl configurations were demonstrated by
X-ray structural analysis.
2. ex0-6-Phenyl-3-azabicyclo[3.2.0]heptane

50.0 g (28.9 mmol) of N-cinnamyl-N-allylamine in 1600
ml of acetone were mixed with 300 -ml of 10% strength
hydrochloric acid and irradiated under nitrogen in a quartz
apparatus at room temperature with 2 150 watt high-pressure
mercury lamp for 48 h. The reaction mixture was then
concentrated, and the residue was partitioned between meth-
ylene chloride and water. The agueous phase was made
alkaline with aqueous ammonia solution and then extracted
twice more with methylene chloride. The combined organic
phases were dried with sodium sulfate and concentrated.
Yield 49.0 g (98%) of viscous oil, melting point 177°-178°
C. (maleate).
3. exo-6,7-Diphenyl-3-benzyli-3-azabicyclo(3.2.0]heptane

70.0 g (206 mmol) of N,N-bis-cinnamylbenzylamine in
2500 ml of acetone were mixed with 0.8 g of Michler’s
ketone and irradiated under nitrogen in a borosilicate glass
apparatus at room temperature with a 150 watt high-pressure
mercury lamp for 25 h. The rcaction mixture was then
concentrated and the residue was partitioned between meth- -
ylene chloride and water. The aquecous phase was made
alkaline with aqueous ammonia solution and extracted twice
more with methylene chloride. The combined organic
phases were dried with sodium sulfate and concentrated. The
crude product (65.0 g) was purifted by column chromatog-
raphy (silica gel, eluent toluene/ethanol 98/2) to yield 58.0
g (83%) of product, melting point 230°-232° C. (hydrochle-
ride).
4, ezco-6,7-DiphenyI-3-azabicyclo[3.Z.O]hcpt:me

16.0 g (254 mmol) of ammonium formate and 2.0 g of
patladium (10%) on carbon were added to 120 g (35.4
mmol) of exo-6,7-diphenyl-3-benzyl-3-azabicyclo(3.2.0]
heptane in a mixture of 300 ml of n-propanot and 16 mi of
water, and the mixture was refluxed for 4 h (evolution of
carboa dioxide). After cooling, the catalyst was filtered off



37. N ( 2- [ exo- 6- phenyl - 3- azabi cycl o[ 3. 2. 0] hept an- 3-yl ]
et hyl)-4-fl uorobenzam de 38.

melting point 89[err]-90[err]C. 39.

REPLACEMENT SRFET

N ( 2- [ exo- 6- phenyl - 3-azabi cycl o[ 3. 2. 0] hept an-3-yl Jeth- vyl )benzagidjcim{.i 1997
N ( 2- [ exo- 6- phenyl - 3- azabi cycl of 3. 2. 0]'h3pt'an 3-yl]
et hyl ) - N- net hyl - 4-f | uor obenzam de, mel ting poi nt 126-128 C.

]

(hydrochl ori de) 40. N- ( 2- [ exo- 6- phenyl - 3- azabi cycl o[ 3. 2.

U] IICpL a3 Y

e residue was

N (2 L oxo- o B%Lﬁi:‘?g%ﬁﬁb . fﬁ%ﬁg’ Hﬂ@ang‘ ChYCE ARG 0°) 41

et hyl) - N- et hyl

uoned between met:hylene chlonoe and water, and the
aqucous phase was made alkaline with aqueous ammonia
solution and extracted twice more with methylene chloride.
The combined organic phases were dred with sodium
sulfate and concentrated to give 8.1 g (92%) of product,
melting point 140°-142° C. (maleate).
5. exo-6-Phenyl-3-benzyl-3-azabicycio[3.2.0]heptane
9.2 g (35.0 mmol) of N-cinnamyl-N-allyl-benzylamine in
1100 ml of acetone were mixed with-100 mg of Michler’s

. ketone and irradiated under nitrogen in a borosilicate glass

apparatus at room temperature with a 150 watt high-pressure
mercury lamp for 5 h. The reaction mixture was then
concentrated. The crude product (9.4 g) was purified by
column chromatography (silica gel, eluent methylene chio-
ride/methanol 98/2) to yield 3.3 g (3 6%) of product, melting
point 126°-128° C. (mateate).
6. 2,2,2-Triftuoro-1-{exo-6-(3-pyridyl)-3-azabicyclo(3.2.0]
hept-3-yl]-ethanone

14.0 g (51.8 mmol) of N- allyl-L -[3-(3-pyndyl){-allyl]-2,
2,2 -trifluoroacetamide were dissolved in 1.40 ml of acetone,
and 30 ml of 10% strength agueous hydrochloric acid were
added and the mixture was irradiated under nitrogen in a

- boro-silicate glass apparatus at room temperature with a 150

watt high-pressure mercury lamp for 48 h. The reaction
solution was then concentrated, taken up in 150 ml of water
and adjusted to pH 8-9 with aqueous ammonia solution. The
aqueous phase was extracted twice with tert-butyl methyl
ether, and the combined organic phases were dried over
sodium sulfate and concentrated. The residue was fraction-
ated by column chromatography (silica gel, methylene chlo-
ride+2% methanol) to yield 6.2 g (42%) of unchanged
N-allyl-N-[3- (3-pyridyhallyl]-2,2,2-trifluoroacetamide and
3.7 g (26%) of 2,2,2-trifluoro-1-[exo-6-(3-pyridyl} -3-azabi-
cyclo[3.2.0]hept-3-yl]ethanone as a dark oil.
7. exo-6-(3-Pyridyl)-3-azabicyclo{3.2.0]heptane

2.5 g of potassium hydroxide pellets were added w a
solution of 3.7 g (13.7 mmol) of 2,2,2-trifluoro-1-{exo0-6-
(3-pyridyl)-3-azabicyclo -[3.2.0Jhept-3-yl]ethanone in 30
ml of ethanol, and the solution was then stirred at room
temperature for 2 h and subsequently poured into 100 ml of
ice-water. The aqueous phase was extracted three times with
tert-butyl methyl ether, and the combined organic phases
were dried over sodium sulfate and concentrated. Yield 2.3




184[err]-185[err]C. (hydrochloride). 42.
N- ( 3- [ exo- 6- phenyl - 3- azabi cycl o[ 3. 2. 0] hept an- 3-yl ]
propyl ) -4-chl orobenzan de 43. A AL ey
N-(2-[exo-6-p-trifluoromethyl phenyl - 3-azabi cycl o 20 AlG B97
[ 3. 2. 0] hept an-3-yl ] et hyl ) -4-chl or obenzam de, melting point
112[err]-114[err] C. 44.
N ( 3-[ exo- 6- phenyl - 3- azabi cycl o[ 3. 2. 0] hept an- 3-yl ]
ropyl ) - 3- met hoxybenza
Rl-(gy4)[exo 6- phgnyl gﬁg‘&bm&w@ﬂemxﬁ we iag: peing2G23-205° C. (hydro-
propyl ) - 3- ni t r obenzan¢hleride).
N-( 3- [exo 6- p- f | uor opheThyd f@licwig substaales <afl]RePrepared in a similar
tane- 3-yl ] propyl) - 4- fﬁuyr obenzam de, nelting point
8. exo-6-(m-fluorophenyl)-3-azabicyclo{3.2.0]heptane
9. exo0-6-(o-fluorophenyl)-3-azabicyclo[3.2.0lheptane, melt-
ing point 118°-120° C. (maleate)
10. exo-6-(p-chlorophenyl)-3-azabicyclo[3.2.0]heptane,
melting point 152°-154° C. (maleatc)
11. exo-6-(m-chlorophcnyl)—S-azabicyclo[3.2.0] heptane,
melting point 130°-132° C. (maleate)
12. exo-6-(p-methoxyphenyl)-3-azabicyclo(3.2.0]heptane
13. exo-6-(m-methoxyphenyl)-3-azabicyclof3.2.0]heptane
heptane .
14. exo- -(p-mtrophenyl)-B-azabxcycIo{3 2.0]heptane, melt-
ing point 158°-160° C. (maleate)
15. exo-6-(mm-nitrophenyl}-3-azabicyclo(3.2. O]heptane
16. .exo-6-(p- tnﬂuoromethylphenyl)-ii-azabxcycloB 2.0]
heptane, melting point 155°-156° C. (maleate)
17.  exo-6-(m-trifiuoromethylphenyl)-3-azabicyclo{3.2.0]
heptane -
18. ex0-6-(3,4-dichlorophenyl)-3-azabicyclo[3.2.0]heptane
19. ex0-6-(3,5-dichiorophenyl)-3-azabicyclo{3.2.0fheptane,.
melting point>250° C. (hydrochioride)
20. - exo-6-(3,4-dimethoxypbeny!)-3-azabicyclo(3.2.0]hep-
tane - ' .
21. exo-6-(m-hydroxyphenyl)-3-azabicyclo(3.2.0]heptane
22. exo-6~(p-hydroxyphenyi)-3-azabicyclo[3.2.0]heptane
23.. ex0-6-(3,4-dihydroxyphenyl)-3-azabicyclo[3:2.0 Jhep-
tane.
.24. exo0-6-(p-methylphenyl)-3-azabicyclo[3.2.0]keptane
25. ex0-6-(m-methylphenyl)-3-azabicyclo{3.2.0}heptane
26. exo-6-{p-t-butylphenyl)-3-azabicyclo{3.2.0 Jheptane,
melting poin>235° C. (hydrochloride) -
- 27. exo-6-(m-aminophenyl)-3-azahicyclo(3.2.0]heptane
28. exo-6-(p-aminopheny})-3-azabicyclo[3.2.0Theptane
29, exo-6-(p-cyampheny1)—3 azabicyclo[3.2.0Theptane,
melting point 168°~170° C. (maleate)
30. cxo—6-(2-th1enyl)—3—azab1cyclo[3 2.0]heptane, meltmg
point 180°-182° C. (hydrochloride} '
31. exo-6-(3-thienyl)-3-azabicyclo{3.2.0 Jheptane, melting
. point 143°-143° C. (hydrochloride)
32. exo-6-(5-chloro-2-thieayl)-3-azabicyclo{3.2.0Theptane,
melting point 156°-157° C. (maleate)
33. ex0-6-(2-pyrrolyl)-3-azabicyclo(3.2.0]heptane




160[err]-162[err] C. (hydrochloride) 47.
N- ( 3-[ ex0- 6- p-f | uor ophenyl - 3-azabi cycl o[ 3. 2. 0] hept an- 3- yIRE;ﬁMW,FBW SHEET
benzam de, nelting point 177[err]-178] e{r] C g]hﬁdrochl ori de(
N- ( 2-[ exo- 6- p-fl uorophenyl - 3- azabi cycl q[_3. 2. ept an- an
3-§/I ] Eat hyl ) - 4-fl uor obenzani de, nelting point 111-113 C. K9 20 AUG 597
N-(2- [ exo- 6-p-fluorophenyl - 3-azabi cycl o[ 3. 2. 0] hept an- 3-yll.ethyl.)

benzam de, nelting point 94[err] 950[err] C. 50.

N ( 2- (exo- 6-p-fl uorophenyl - azablcyclo[320 hpt an-
3-yl]ethyl)-Nnethyl - 43%? ¥rdyd-3-azabicyslp[3 S Olheptane- 171[ err] C.

(hydrochl ori de). 35. exo-6-(2-pyndyl)-3-azabxcyclo[3 2.0Jheptane.
B) PREPARATION OF THE FINAL PRODUCTS

EXAMPLE'1

1-(4-Fluorophernyl)-4-fexo-6-pheny]-3-azabicyclo[3.2.0]

heptan-3-yl]butan-1-one- x HCI
8.65 g-(50 mmol) of. cxo-6-phenyl~3-azabxcycxo[3 2. U]

heptme in 130 ml of xylene were mixed with 10.2 ml (60

mmol) of ©-chloro-4-fluorobutyrophenone and with 11.5 g

(80 mmo}) of firely powdered potassium carbonate in addi-

tion of 0.5 g of potassium iodide and refluxed with efficient

stirring for 7 b. After cooling and concentration. in a rotary
evaporator the residue was partitioned between methyiene
chloride and water.

The aqueous phase was then extracted twice with meth-
ylene chioride and subsequently: the organic phase was
washed once with water, dried with sodium sulfate and

-concentrated. The crude product (21 g) was purified by

colurun chromatography (silica gel, eluent methylene chlo-

‘ride/methanol 96/4). The free base was taken up in 200 ml

of ether, the solution was filtcrcd to remove insoluble

tnaterial and then excess cthereal hydrochloric: acid was

.added. The solid hydrochloride was then filtered off in the

cold and washed copiously with ether to result in 8.3 g

(45%) of product, melting point 169°-171° C.

The following can be prepared in a similar way:

2. 1-phenyl-4-[exo-6-phenyl-3-azabicyclo[3.2.0]-heptane-
3-ylJbutane-1-one, melting point 134°-136° C. (hydro-
chloride)

3. 1-(4-fluorophenyl)-4-(ex0-6,7-diphcnyl-3-azabicyclo
[3.2.0]heptane-3-yl]butan-1-one, melting - point.
174°-176° C. (hydrochloridc)

4. 1-(4-fluorophenyl) -4- [exo-6-phenyl-3-azabicyclo (3.2.0]
heptan-3-ylJbutane, melting point 131°-133° C. (hydro-
chioride)

5. 1-phenyl-2- [e*co-é—pbeuyl -3-azabicyclo[3.2.0]heptan-3-
yl]ethan- 1-one, oil

6. 1-(4-fluorophenyl)-4-[exo-6-p-fluorophenyl-3-azabicyclo
[3.2.0}heptan-3-yl]butane

7. 1 -(4-fluorophenyl)-4-[exo-6-m-fluorophenyl-3-azabi-
cyclo(3.2.0]heptan-3-yl]butan-{-one

8. 1-(4-fluorophenyl)-4-{exo-6-0-flucrophenyl-3-azabicyclo
{3.2.0lheptan-3-yljbutane-1-one, melting point



51. N-(2-(exo-6-p-uorophenyl -3-azabi cycl o[ 3. 2. 0] hept an-

3-yl]ethyl)-Nnethyl benzam de 52.

N-(2- [ exo- 6-p-fl uorophenyl - 3-azabi cycl of 3. 2. 0] hept an-

3-yl]ethyl)-Nnethyl-4 isopropyl benzam de, mel ting pojn

189[err]-190[err] C (hydrochloride) - 127 - 53.

N- ( 3- (exo- 6- p-fl uorophenyl - 3-azabi cycl o[ 3. 2. 0] hept an-

3-yl ] propyl)4-chl or obenzan de 54.

N (3-[ exo-6-p-fl uorophengy - 3-azabi cycl o[ 3. 2. 0] hept an-
180°-182° C. (hydrochlonde) :

REPLACEMENT SKEET

'\ 2 0 AUG 1597 l
|

9. 1- (4-fluorophenyl)-4-[exo-6-p-chlorophenyl-3-azabi-

cyclof3.2.0}heptan-3-yilbutane-1-one

10. 1-(4-fluorophenyl)-4-(exo-6-m-chloropheny!-3-azabi-

cyclo(3.2.0Jheptan-3-yl]butan-1-one,  melting

137°-139° C. (hydrochloride) :

point

11. 1-(4-fluorophenyl) -4-fexo-6-p-methoxyphenyl-3-azabi-

cyclo(3.2.0 theptan-3-ylJbutane-1-one

12. 1-(4-fluorophenyl)-4-[exo-6-m,p-dichiorophenyl-3-

. azabicyclo(3.2.0]heptan-3-yl]butan-1-one

13. -(4—-ﬂuorophenyl)-4-[exo-ﬁ-m,p-dxmethoxyphenyl-}

azabicyclo(3.2.0Theptan-3-yIlbutane- 1-one.

EXAMPLE 14

1-(4-Fluorophenyl)-4-{exo-6-p-fluorophenyl-3-azabicyclo

{3.2.0Jbeptane-3-yl]butan-1-one x HCl

4.5 g (23.5 mmoel) of exo-6-p-fluorophenyl-3-azabicyclo
[3.2.0)heptane in 50 ml of toluene were mixed:with 6.0 g (30
wmmol) of w-chlero-4-fluorobutyrophenone and with 4.2 g
(30 mmol) of finely powdered potassium carbonate plus 0. 5
g of potassium iodide and refluxed with efficient stirring for
7 h. After cooling and concentration in a rotary evaporator
the residue was partitioned between methylene chloride and

water.

The aqueous phase was then. extracted twice with meth-
ylene chloride and subsequently the orgamic phase was
washed ‘once with water, dried with sodium sulfate and
cducentrated. The crude product (9.4 g) was purified by
column chromatography. (silica gel, eluent methylene chilo-
ride/methanol 96/4). The. free base was taken up in 150 ml
of ether, the solution was fltered to remove insoluble
material and then excess ethereal hydrochlodc acid was
added. After addition of 10 ml of acetone the solid hydro-
chloride was then. filtered off in the cold and washed
copiously with- cther to result in 4.9 g (53%) of product,

melting point 166°~168° C.

The following can be prepared in a similar way:
15. -phenyl—4—[exo—6-p—ﬂuoropheﬂyl-S-azabxcyclo[ﬁ:’ 2.0]
heptan-3-y{Jbutane-1-one, melting pomt 141°-143° C.

(maleate)

16.  1-(4-fluoropbenyl)-4-{exo-6-p-fluorophenyl-3-azabi-

cyclo{3.2.0]heptane-3-ylJbutane




3-yl ] propyl)-3-nmet hoxybenzam de 55.

N- ( 3-[ exo- 6- p- f | uor ophenyl - 3- azabi cycl o[ 3. 2. 0] hept an-

3-yl] propyl)-3-nitrobenzanm de 56.

N-(2- [ (exo- 6-m chl or ophenyl - 3-azabi cycl gf 3. 2. 0] hep- 2 AUS w97 ]
tan- 3-yl]ethyl)-4-chl orobenzani de, e | g poi nt 96] er r’] 98C 57

N- (2-[ exo- 6- o-f | uor ophenyl - 3- azabi cycl o[ 3. 2. 0] bept an- i T —
3-yl]ethyl)-4-chlorobenzami de, nelting point 91[err]-93[err]C _58.

N- (2- [ exo- 6- p-f | uor phenyl - 3- azabi cycl o[ 3. 2. 0] hept an- T
3-yl]ethyl)-2- hydroxl;,/'Todn(zhﬂudm;:hew1944n@xp06-ptm&6f)iﬁnyl—39ﬁabrcy}:loc (see al so
Exanpl e 59) EXAWPLE 593.2.0}heptane-3-yljbutan-1-one, .melting point 63°-70°

C. (hydrochloride)

18. 1-(4-fluorophenyl)-4-{exo0-6-m-nitrophenyl-3-azabi-
cycla[3.2.0]heptan-3-yljbutan-1-one .

'19. 1-(4-fluoropheny!l)-4-{exo-6-p-triffucromethylpheny!-3-
‘azabicyclo[3.2.0 Jheptan-3-yl butan-1-one, melting point

. 158°-161° C. (hydrochioride)

20.  1-(4-fluorophenyl)-4-{exo-6- p-cyanophcnyl-3 -azabi-
cyclo(3.2.0]heptane-3-yljbutan-1-one

21.  1-(4-fluorophenyl)-4-{exo-6-(3-thienyl)-3-azabicyclo
{3.2.0]heptan-3-yl]butan-1-one

22.  1-(4-fluorophenyl)-4-[exo-6-(3-pyridyl)-3-azabicyclo
(3.2. O]heptan-3-y!]butan- -one

23.  1-(4-fluoropheny!)-3-{exo-6-p-fluorophenyl-3-azabi-
cyclo[3.2. Olheptan 3-yllpropan-l-one, melting point
151°-154° C. (hydrochloridc)

EXAMPLE 24

1,1-bis (4-Fluorophenyl)-4-{exo-6-p-fiuorophenyl-3-azabi-
cyclo{3.2.0]heptan-3-yl]butage x HCl

3.0 g (26.2 mmol) of exo-6-p-fluorophenyl-3-azabicyclo
(3.2.0lheptane in 80 ml of xylene were mixed with 8.8 g
(28.4 mmot) of 1;1-bis(4-fluorophenyl)-4-chlorobutane and
with 7.0 g (50.6 mmol) of finely powdered potassium
carbonate plus 0.3 g of potassium iodide and refluxed with
efficient stirring for 15 h. After cooling and concentration in
a rotary evaporator the residue was partitioned between
methylene chloride and water. The aqueous phase was then
extracted twice with methylene chloride and subsequently
the organic phase was washed once with water, dried with
sodium sulfate and concentrated. The crude product (110 g)
was purified by column chromatography (silicz gel, eluent
methylene chloride/methanol 96/4 ). The free base was taken
up in 350 ml of ether, the solution was fltered to remove
insoluble material and then excess ethereal hydrochloric
acid was added. Concentration provided 4.9 g (40%) of
product, melting point 49°-50° C.

The following can be prepared in a similar way:
25. 1,1-bis (4-fluorophenyl)-4-[exo-6-phenyl-3-azabicyclo

[3.2.0]heptane-3-yllbutane, melting point 54°-55° C. as

hydrochloride



N- (2-[ exo- 6- m Hydr oxyphenyl - 3-azabi cycl o[ 3. 2. O] heptan- .
3-yl]ethyl)4chl orobenzam de 13 m (13 mml) of boron tri p;qmrd@‘é .‘;:'_T“*Ie
sol ution in nethyl ene chloride) were added dropwi se at |r gemtsnp S
to-4.2 g (11 mmol ) of N (2-[exo-6-m nethoxyphenyl -
3- azabi cycl o 3. 2. 0] hept an- 3- yI ] et hyl") 3 ¢hl or obenzami dé |
nmet hyl ene chl oride, and the m xture was stirred overni ghi. After cooling,
100 m of 2N amoni um hydrox- i'de solution were added,]the organi ¢ pias

was separated off and the aqueous phase was extracted Ww-th.nethyl ene chlfo-
ride. Drying and concentrating resulted _in 4.5 g of crude product which was
purificd by columm chromat ography E 26

1-(4-Fluorophenyl)-4-[exo-6-phenyl-3-azabicyclo[3.2.0]

heptan-3-yi]butan-1-one
0.6 g (16 mmol) of sodium boranate was added in portions

to 4.6 g (13.6 mmol) of 1-(4-fluorophenyl)-4-{exo-6-phe-
nyl-3 -azabicyclof3.2.0lheptan-3-yl]butan-1-one in 60 ml of
methapol. The mixture was then stirred at room temperature
for 2 b and concentrated in a rotary evaporator. The residue
- was partitioned between methylene chloride and water at pH
10, the agueous phase was extracted twice more with
methylene chioride, and the combined organic phases were’
washed with water, dried with sodium sulfate and concen-
trated. The crude product (4.6 g) was purified by column
chromatography (silica gel, eluent methylene chloride/
methanol 96/4). The free base was taken up in 150 m! of
ether, the solution was fiitered to remove insoluble material,
and excess ethereal hydrochloric acid was added. The solid
hydrochloride was then filtered off in the cold and washed
copiously with ethyl to result in 3.1 g (61%) of product,
melting point 147°-149° C,
The following can be prepared in a similar way:

27.  1-(4-fluorophenyl)-4-[exo-6-p-fluorophenyl-3-azabi-
cyclo{3.2.0Jheptan-3-yijbutan-1-0l,  melting  point
128°-129° C. ¢hydrochloride)

28.  1-(4-fluorophenyl)-4-[ex0-6,7-diphenyl-3-azabicyclo
{3.2.0}heptan-3-ylJbutan-1-0l, meiting point 228°-231°
C. (hydrochioride)

29. l-phenyl-4-{exo-6-phenyl-3-azabicyclo{3.2.0]-heptan-
3-ylJbutan-1-ol, melting point 128°-129° C. (hydrochio-
ride)

30. 1-phenyl-4-{exo0-6-p-flucrophenyl-3-azabicyclo[3.2.0]
heptan-3-yl]butan-1-ol

31. 1 -(4-flucrophenyl)-4-(exo-6-o-fluorophenyl-3-azabi-
cyclo[3.2.0]heptan-3-yl]butan-{-ol, melting point
167°-168° C. (hydrochloride)

32. 1-(4-fluorophenyl)-4-{exo-6-m-chloropheny!-3-azabi-
cyclo(3.2.0}heptan-3-yl]butan-1-ol, melting  point

- 143°-145° C. (hydrochloride)

33. 1-(4-fluorophenyl)-4-(exo-6-p-trifluoromethy!phenyl-3-
azabicyclo[3.2.0]heptane-3-yiJbutan-1-ol, melting point
145°-148° C. (hydrochloride)

} s,
bt




(silica gel, eluent nethylene chloride/methanol 95/5) to result in 2.8 g

(699 of product, nelting point 65[err] 68[err] C. EXAMPL

(E-60-
exo: 3- n- But yl - 6- phenyl - 3-azabi cycl o[ 3. 2. 0] hept ane nal e- at EE'\?L%""@;H; GHEBD

of exo-6-phenyl -3-azabicyclo [3.2.01_hgptane in 50 nl of
were mxed with 4.2 ml (30 nmmol) of friéthylamne and wit
of n-butyl brom de and refluxed with efficient stirring {
cooling, the m xture was concenrated in a rotary evapora

tctrahydrorur

h 24%% ﬂ:';}
o] A?ter
or—aftt—t+-he-+esiidy

e

was partitioned between nethytene chloride and water.
EXAMPLE 34

1-(4-Fluorophenyl)-4-{ex0-6-p-aminophenyl-3 ;azabicycio
{3.2.0}beptan-3-yl]butan--one

6.6 g (17.2 mmol) of 1-(4-flucrophenyl)-3-(exa-6-p-ni-

trophenyl-3-azabicyclo{3.2.0]heptan-3-yljbutan-1-one were
dissolved in 200 ml of glacial acetic acid, and 1.7 g of
palladium on carboa (10%) were added and the mixture was
hydrogenated at room temperature under atmospheric pres-
sure for 4 h. The catalyst was filtered off with suction and the
mother liquor was concentrated, the residue was partitioned
between methylene chloride and water, and the aqueous
phase was made alkaline by stirring with concentrated
ammonia solution and extracted twice with methylene chlo-
ride. The organic phase was dried and concentrated to result
in 5.0 g of crude product which was purified by column
chromatography (silica gel, eluent methylene chloride/
methanol 95/5) to result in 2.2 g (36%) of 1-(4-fluoropheny!
-4-{exo-6-p-aminophenyl-3-azabicyclo[3.2.0]heptan-3-yl]
butan-1-oge (melting point of the hydrochloride 136°-139°
C) and L4 g (23%) of 1-(4-fluorophenyl) -4-[exo-6-p-
aminophenyl-3-azabicyclo{3.2.0]-heptan-3-yijbutan-1-ol
(melting point of the hydrochloride 122°-125° C.).

EXAMPLE 35

N-(3-[ex0-6-Phenyl-3-azabicyclo[3.2.0  Jkeptan-3-yl]pro-
pyl)-4-fluorobenzamide

3.5 g (20 mmol) of exo-6-phenyl-3-azabicyclo [3.2.0]
heptane in 40 mi of toluene were mixed with N-(3-chloro-
_propyl)-4-fuocobenzamide and with 4.8 g (35 mmol) of
finely powdered potassium carbonate plus 0.5 g of potas-
sium iodide and refluxed with efficient stirring for 9 h. After
cooling, the mixture was concentrated in a rotary evaporator

and the residue was partitioned between methylene chloride

and water. The aqueous phase was then extracted twice with
methylene chioride and subsequently the organic phase was
dried with sodium sulfate and concentrated., The crude
product (8.4 g) was purified by column chromatography
(silica gel, eluent methylece chloride/methanol 96/4). The
purified free base was dissoived in a mixture of 100 mi of
ether and 10 ml of acetone and, while cooling in ice and
stirring, a solution of 1.6 g of maleic acid in acetone was
slowly added dropwise. The precipitated salt was filtered off
under nitrogen, washed with ether and dried under nitrogen
to result in 4.9 g (70%) of hygroscopic product as maleate,



- 18 - The aqueous phase was extracted twice with nethyllen
then the organic phase was dried with sodium sul fate and
crude product (4.2 g) was purified by columm chromatogra
el uent meth- ylene chloride/ methanol _ 9%]4? . The purified
was dissolved in 200 m of ether and, [

the stoichionetric anobunt of naleic acid in acetone was
The precipitated salt -

dr opwi se.

e cooling in ijc

py(S|I|cag

fir e2 0bais® ni@j g

and stirring
sl oWy added

J

melting point 122°-124° C.

The following can be prepared in a similar way:

36.  N-(3-[exo-6-phenyl-3-azabicyclo(3.2.0]beptan-3-yi]
propyl}benzamide, melting point 70°-72° C. (hydrocklo-
ride)

37.  N-(2-[ex0-6-phenyl-3-azabicyclo[3.2.0]heptan-3-yl]

. ethyl)-4-fluorobenzamide

'38. N-(2-[exo0-6-phenyl-3-azabicyclo{3.2.0]heptan-3-yl]eth-

yDbenzamide, melting point 89°~90° C.

39.  N-(2-[exo-6-phenyl-3-azabicyclo(3.2.0]keptan-3-y!]
cthyl)-N-methyl-4-fluorobenzamide,  melting  point
126°-128° C. (hydrochloride)

- 40.  N-(2-[exo-G-phenyl-3-azabicyclo[3.2.0]heptan-3-yl]

ethyl)-N-methylbcnzamide, meiting point 121°-122° C.
(hydrochloride)

41.  N-(2-[exo-G-phenyl-3-azabicycla[3.2.0]heptan-3-yl]
ethyl)-N-methyl-4-isopropylbenzamide, melting point
184°~185° C. (hydrochloride).

42.  N-(3-[exo-6-phenyl-3-azabicyclo[3.2. 0]heptan—3-yl]-
propyl)-4-chiorobenzamide _

43. N-(2-{ex0-6-p-triftuoromethylphenyl-3-azabicyclo
{3.2.0}heptan-3-ylethyl) —4-ch10robenzannde, melting
point 112°-114° C.

44,  N-(3-[exo-6-phenyl-3-azabicyclo{3.2.0]heptan-3-yl]

propyl)-3-metboxybenzamide

45.  N-(3-{exo-6-phenyl-3-azabicyclo(3.2.0lheptan-3-yl].

propyl)-3-nitrobenzamide

46.  N-(3-[exo-6-p-flucrophenyl-3-azabicyclo[3. Z.OIhcp-
‘tane-3-yl]propyl) -4-fluorobenzamide, meling point
160°-162° C. (hydrochioride)-

47. N-(3- [exo-G-p-ﬁuorophenyl—?:—azabmyclo[3 2.0]beptan-
3-yljpropyl) benzamide, melting. point 177°-178° C.
¢(hydrachloride)

48.. N-(2-(ex0-6-p-fiuorophenyl-3-azabicyclo(3.2.0]heptan-
3-yl]ethyl)-4-fluorobenzamide, melting point 111°-113°
C

49, N~(2-[exa-&p-ﬁuomphenyl-}azabxcyclo[:i 2.0]heptan--

3-yllethyD) benzamide, melting point 94°~950°C.
50. N-(2-{exo-6-p-fluorophenyl-3-azabicyclo[3.2. 0]heptan-

3-yljethyi)-N-methyl-4-fluorobenzamide, melting point:

170°-171° C. (hydrachloride)
51. N-(2-{exo-6-p-fluorophenyl-3-azabicyclo[3.2.0}heptan-
3-yl]ethyl)-N-methyibenzamide -

52. N-(2-[exo0-6-p-fluorophenyl-3-azabicyclof3.2.0]heptan-

3—yl]ethyl) N-methyl-4-isopropylbenzamide,  melting
point 189°-190° €. (hydrochloride)



was filtered off with suction under nitrogen, washed with (TT,]EH:QTI

under nitrogen to result in 4.4 g (64% of maleate, nelting b
125-126[err]C. The following can be prepared in a simlar Wa%
Iﬁf‘ é*s"

exo- 3- net hyl - 6- phenyl - 3- azabi cycl o 8 31,;. O] heptae, nelting
129[err]-131[err]C. (nul eate) 62. - -

exo- 3- net hyl - 6- p-fl uor ophenyl - 3-azabi cycl o[ 3. 2. 0] hep- tane
exo- 3- n- propyl - 6- p-fl uorophenyl - 3- azabi cycl o[ 3. 2. 0] hept ana

\t;i f

9{“’& ! Q?g—“—‘

#h

JG 197

e b e s e pand

exo- 3- et hyl - 6, 7- di phenyl - 3-azabi cycl o[ 3. 2. 0] hept ane neltlng p0|nt

197[err]-198[err] C. &8y qq5lfkRs-6%45Ruorophenyl-3-azabicyclof3.2.0]heptan-

3-yl]propyl)-4-chlorobenzamide

§4.. N-(3-(ex0-6-p-flucrophenyl-3-azabicyelo(3 2.0]beptan-

3-yl)propyl)-3-methoxybenzamide

55. N-(3-[exo-6-p-flucrophenyl-3-azabicyclo[3.2.0]heptan-

3-yl)propyl)-3-nitrobenzamide

56. N-(2-[cxo-6-m-chlorophcnyl-3-azabxcycioL3.2.0]hcp—.

tan-3-yljethyl)-4-chlorobenzamide,  melting
96°-98° C.

57. N—(2-[exo-6-0—ﬁuompheny1—3-azabxcyclo[3 .2.0] heptan-
3-yl]ethyl)-4-chlorobenzamide, melting point 91°-93° C,

58. N-(2-[{ex0-6-p-fluorophenyl-3-azabicyclo[3.2.0 Jbeptan-
3-yllethyl)-2-hydroxybenzamide, melting point 93°-95°

C. (see also Example 59)
- EXAMPLE 59

N-(2-{exo-6-m-Hydroxypheny}-3-azabicyclo[3.2.0]heptan-

3-yl]ethyl)-4-chlorobenzamide

13 m! (13 mmol) of boron tribromide (1M solution in
methylene chloride) were added dropwise at room tempera-
ture to0 4.2 g (11 mmol) of N-(2-[ex0-6-m-methoxyphenyl-
3-azabicyclo{3.2.0}heptan-3-yllethyl)-4-chlorobenzamide:
in 70 ml of methylene chlcride, and the mixture was stirred
overnight.-After cooling, 100 ml of 2N ammonium hydrox-

- ide solution were added, the organic phase was separated off
and the aqueous phase was extracted with methylene chlo-
ride. Drying and concentrating resulted in 4.5 g of crude:
.product which was purificd. by column chromatography.
(silica gel, eluent methylene chloride/methanol 95/5) to
result in 2.8 g (69%) of product, melting point 65°-68° C.

EXAMPLE 60

exo-3-n-Butyl-6-phenyl-3-azabicyclo[3.2.0Jheptane  male-

ate

3.5 g (20 mmol) of cxo-6-phenyl-3-azabicyclo (3.2.01
heptane in 50 ml of tetrahydrofuran were mixed with 4.2 ml
(30 mmol) of tricthylamine and with 5.4 g (40 mmol) of
n:butyl bromide and refluxed with efficient stirring for 9 h.

After cooling, the mixture was

concentrated in a rotary cvaporator and the residue was

partitioned between methylene chloride and water.
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65. exo- 3-n-propyl - 6- m hydr oxyphenyl - 3- azabi cycl o[ 3. 2. 0] h¢pRENACEBERT alksoT
Exanpl e- 59), nelting-point 148-150[err] C. (hydrochl oride) 6?. —
exo-3-al |l yl - 6- m nmet hoxyphenyl - 3- azabi cycl o[ 3. 2. 0 heptane, felt i?@m %7J

118-120 C. (hydrochloride) 67. 1 _ _
exo- 3- phenet hyl - 6- p- f uor ophenyl - 3- azabi @yé’l o[ 3. 2. 0] hept ang, |.ting._poj ntf.
128-129 C. (nul eate). -19 - W claim

N

The aqueous phase was extracted twice with methylene
chloride and then the organic phase was dried with sodium
sulfate and concentrated. The crude product (4.2 g) was
purified by column chromatography (silica gel, eluent meth-
ylene chloride/methanol 96/4). The purified free base (3.1'g)
was dissolved in.200. m! of ether and, while cooling in ice
and stirring, - the stoichiometric amount of maleic acid in
acetone was slowly added dropwise. The precipitated salt
was filtered off with suction under nitrogen, washed with
ether and ‘dried under nitrogen to result in 4.4 g-( 64%) of
maleate, melting point 125°~126°C. -

The following can be prepared in a similar way:

61.. exo-3-methyl-6-phenyl-3-azabicyclo. 8 3.2.0Jheptane;
melting point 129°~131° C. (maleate)

62. exo-3-methyl-6-p-fluorophenyl-3-azabicyclo[3.2.0}hep-
tane

63.  exo-3-n-propyl-6-p-fluorophenyl-3-azabicyclo[3.2.0]
heptane | -

64. exo-3-methyl-6,7-diphenyl-3-azabicyclo(3.2.0]heptane,
-melting point 197°-198° C. (hydrochloride)

65. exo-3-n-propyl-6-m-hydroxyphenyl-3-azabicyclo(3.2.0].
heptane (see also'Example 59), melting point 148°-150°
C. (hydrochloride) - .

66. exo-3-allyl-6-m-methoxyphenyl-3-azabicyclo[3.2.0
heptane, melting point 118°-120° €. (hydrochloride)

67. exo-3-pherethyl-6-p-Buorophenyl-3-azabicyclo[3.2.0]
heptane, melting point. 128°~129° C.. (maleate).



1. An N-substituted 3-azabicycl o[ 3.2.0] heptane derivative_of the fornula I
[err] where R err] is a phenyl, pyridyl, thienyl or pyrrolmj;;“gg;gmgv\/g{iﬁsﬁ i
unsubstituted or nono- or disubstitued by hal ogen I

atonms, Cerr]-Clerr]-alkyl, trifluoronefhyl, hydroxyl, Clerr] Clerr]- I
al koxy, amino, nonomet hyl ani no, di met hyf ami no, cyano or filtré Lyftedps?/ |
Rlerr] is a hydrogen atomor a phenyl group which is unsulstituted or

substituted by hal ogen, nethoxy, hydroxyl or am no, | T
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We claim: |
1. An N-substituted 3-azabicyclo[3.2.0]heptane derivative
of the formula I |
R, s | 1
-N3—(CHpa—A |
R 1 -

where

~ R isa phenyl, pyridyl, thieny! or pyrrolyl group which is
unsubsttuted or mono- or disubstituted by halogen
atoms, C,-C,-alkyl, trfluoromethyl, hydroxyl, C,-C,-
alkoxy, amino, monomethylamino, dimethylamino,
Cyano or nitro groups,

R? is a hydrogen atom or a pheny! group which is
unsubstituted or substituted by halogen, methoxy,
hydroxyl or amino,

n is the number 1, 2, 3 or 4,

A is a hydrogen atom or one of the radicals

R? RS
l .
~C
[
R4
RS
—CH=CH,

R? is a hydrogen atom, a hydroxyl radical or a phenyl
radical which is unsubstituted or substituted by a fiuo-
rine, chlorine or bromine atom,

R* is a hydrogen atom, or

R? and R* together represent an oxygen atom,

S
(RN A 1L




nis the nunber 1, 2, 3 or 4, Ais a hydrgen atomor one o di cal s
[err] Rlerr] is a hydrogen atom a hydroxyl radical or a p &MAW@W
which is unsubstituted or substituted by a fluo- rine, chlforfin frfé

at om Rlerr] is a hydrogen atom or R[%rr] and Rlerr] toget erzbe resent
oxygen atom - 20 - 8 9y

. —

\\\N"\\

R? is a hydrogea, fluorine, chlorine or bromine atom or a

hydroxyl, nitro, C,~C,-alkyl or methoxy group, and

R%is a hydrogen atom or a methyl group, and salts thereof

with physiologically tolerated acids.

2. A method of treating a patient in need of an antipsy-
chotic effect which comprises: administering to the patieat
an effective amount of a compound of the formula I as
defined in claim 1. )

3. The compound of the formula I as defined in claim 1
which is 1-(4-Fluorophenyl)-4-[exo-6-phenyl-3-azabicyclo
[3.2.0Jheptan-3-yi]butan-1-ol.

4. The compound of the formula I as deﬁned in claim 1
which is N-(2-[exo-6-o-fluorophenyl-3-azabicyclo[3.2.0]
heptane-3-yi]ethyl)-4-chlorobenzamide.

) 0



Rlerr] is a hydrogen, fluorine, chlorine or brom ne atomor a hydroxyl,
nitro,. Jerr]-Cferr]-alkyl or nmethoxy group, and Rerr] is a hydrogen atom
or .a nethyl group, and salts thereof with physiologically tolerated acids.
2. A nethod of treating a patient in nged of an antipsy- chotic effect

whi ch conprises: administering to the ‘patient an effective anount of a
conpound of t h¥-SGBATTRUTERSAZABICKCLO I8 .2 . H1HEPTAFE DERIVAREVEBAd of the

formula | as defy ' L‘ﬁ:" iC Bpi
o E wor aonar | SEURbLER 18] MintPrkBaRaTION M U THEREOE

1-oL 4. The conpound of the fornula | as defined in claim1 -
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in which the substituents have the meanings stated in the
description, and their preparation are described. The novel
compounds are suitable for controlling diseases.
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R 6
N={(CHz)n-2 I
1 3
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in which the substituents have the meanings stated in the
description, and their preparation are described. The
novel compounds are suitable for controlling diseases.
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ABSTRACT

Compounds of the formula I
R 6
j:'O\:-(cnz)n-A I
T 3

in which the substituents have the meanings stated in the
description, and their preparation are described. The

novel compounds are suitable for controlling diseases.
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