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we pray ‘that 4 patent inay be granted to-us, and thé method by
performed, to be partioularly described;in and by the following

Cotnpany of 124--184-Grenzicherstrasdé;  Basle; ‘Switzerland,: do hereby decl
- invention; -for which we, : | : :
~which it is to be;

.. .._ ~‘The present invention relates to dibenzocyclohepteiie ‘derivatives and the manu-
- .« SH-Dibenzo[a,d] cycloheptenes and"’_10,1‘1-dihyd1f6—51—1—'_dibmzu[a,d]cycloheptenw

having’ a- basic side-chain 'in the S-position are already known as psychopharmacons;
-for ; example, 10,11-dihydt -5*-(3=di1né1:hy1aﬁ1inopr6py1ide_11je_)-5H-dibenzo[a,d]cycla-
%e ene . :and _i-__-_1"0,-11-_d:_ihydro-S-(34methylanﬁn6propylid§ﬂe)-SHédibenzo[a,d]cyclo-
..o It has now been surprisingly-found in accordance with. the present invention that

compounds of the general formula™ -

@
'R

] TS T
CH-*CHe—CHa—N\éﬁB
.+ i in'which R, represents a hydrogen atomi or a methyl group, R represents a methyl
. ..~ or acetyl group and:the dotted bonds can be hydrogenated, : :
as well as N-oxides of such compounds in which R, represents a methyl group, geo-
‘metric and optical jsomers and acid’addition salts-of said compounds and’ N-oxides,
;Which differ from. the known' representatives of the group of substances'in‘question by.
‘the presence of a methyl or acetyl group in the 1-position, are distinguished by ‘a con-
siderably : increased- antidépressant action and reduced. toxicity. The only slight anti-
cholinergic action is to bé mentioned as being particularly: advantageous. In addition,
the :dibenzocycloheptene compounds of formula I are distinguished by various actions
- “on -the nervous system. Thus, adrenolytic, antihistamine-like and local anaesthetic
- .actions have been found. "~ j' , Lo
..+ -Examples of dibenzocycloheptene compounds of formula I and their corresponding
N H . i . b W B -

xides.ares .

" I-{methyl or -acetyl)-10,11-dibydro-5+(3-dimethylathinopropslidene)-SH-dibenzo-
v fayd]eycloheptene, - o ' o
- Mmeths] or acetyl)-10,11-dihydro-5-(3-dimethylaminopropyl)-SH-dibenzo[ad] -

L cycloheptene, e L
1-fmethyl- - or: acétyl)-10;1 Iadihydro_—'-S-(3-fnéthyla:n_iqqpfnpylidmé}SHﬂihéhz,@-
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‘general formula .

1 - (methy) - 1011 - dibydro - 5 - (3 - methylaminopropy) - SH - dibeazo-
[a,d] cycloheptene, Ao (

1<(methyl or acetyl)-SJ(?gadjmgthylairﬁhopiqpyﬁ&enp}SH - dibenzo[a,d]cyclo-

1~(methyl or acetyl)-5-(3-dimethiylaminopropyl)-SH-dibenzo] a;d]cycloheptene,
- 1-(acetyl)-5-(3-methylaminopropylidene)-5H-dibenzo [ a,d] cycloheptene; - '
1-(methyl or acetyl)-5-(3-methylaminopropyl)-SH-dibenzo| a,d]cycloheptene, -

. 1-(methyl or acetyl)-10,11-dihydro-
- . cycloheptene-N-oxide, :

heptene-N-oxide and = - _ . :
1-(methyl or acetyl)-10,11-dihydio-5-(3-dimethylaminopropylidene)-SH-dibenzo-~
[a,d]cycloheptene-N-oxide. -~ . - .
Particularly interesting are’ 1-methyl-10;11-dihydro-5-(3-dimethylaminopropyl)-
5H-dibenzo[a,d] cycloheptene, and 1-methyl-5-(3-dimethylaminoproepylidene)-5H-
dibenzo[a,d] cycloheptene-N-oxide. _ :
Thus; the dibenzocycldheptene derivatives provided by the present invention are
dibenzocycloheptene compounds of formiula I, as well as N-oxides of such compounds

in which R, represents a methyl group and geometric and optical isom_ers and acid

addition salts of said compounds. T : :
- According. to the process .provided by. the invention, the dibenzocycloheptene

derivatives aforesaid are manufactured by either (a) reducing a earbinol of the general

fo:_'mula '

Ce . CH, -
in which R, and the dotted bond have the significance given earlier,
or (b) dehydrating a carbinol of the general formula

gl

(TIb)

/Rl

o HO GH_a-.-GI.I_a'CHZ-N\._._

e # e
 wherein R, and the dotted bond have the significance given earlier and R’ repre-
sents.a methyl or ketalised acetyl (as hereinafter defined) group, a carbinol .of the

ofl,

. HO/ - 2 \(735
" in which R; and the dotted bond have the sxgmﬁcance given earlier, o
or an N-oxide .of a carbinol of formula IIb-or Tic in which R, represents a methyl

group,
or (c) reacting a halide of the general formula

5-(3-dimethylaminopropyl)-SH-dibenzo[ 2,d]-
I<(methyl or acetyl)-__S-(3-dimethylaminqpropylidene)—SH—-di‘bean[a,d]-é:yclo- _'
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K
or
I + -
CH-CH~ CH,~N( CHj) 34
in wlnch R’ and the dotted : have the sxgmﬁcanoe given earh represents
. a halogen ‘atom or - ‘ 'tuted-sulfonyloxy residue and A represents the anion
of an acid; -
U with methylamme, dJmeth_ m1ethylhydroxy1amme 10
. or (e) methylatmg a compound o _

gmeral formula

vénearher and Erepre—
ylas o group,

k entsanammogrouporanN
Ty ebenzylatmg a compound
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LD = .
- CH5 oY

: |
b2 - CH.,- CH.~N4B~
P 1’/cH CH - CH,y t+B

T _ no/-

[
CB~CH,~CH, Bas

in which R’ and the dotted bonds have the significance given earlier, P, represents
a hydrogen atom or a hydroxyl group, and P, represents a hydrogen atom or P,
and P, together represent an addifional bond, Q represents the residie of an
aldehyde and B represents the anion of an acid,

or (h) reating a compound of the general formula

.Rl

(X)

Liid .
in which R’ and the dotted bond have the significance given earlier and T repre-
- sents an alkali metal atom, - ' : : '
with a compound of the general formula '

1L—CH,—CH,—CH,—Ni<: XD

in which L represents a halogen atom or a substituted sulfonyloxy group,
or (i) hydrolytically cleaving a.compound of the general formula

rb

"Ha"’“z'cﬂz'l‘\cus.

in which R’ and the dotted bond have the significance given earlier and D repre-

sents an acyl group or an esterified carboxyl group, .
whereupon, in any desired sequence and if desired, a resulting compound in which R,
represents a hydrogen atom is methylated, if desired, a compound in which R, repre-
sents, a_methyl group is oxidised or converted into a compound in which R, represents
a hydrogen atom by demethylation, if desired, an unsaturated product obtained is

hydrogenated, if desired, a 10,11-dihydro .compound obtained is dehydrogenated, if

necessary, a ketal obtained is deketalised, if desired, the geometric and/or optical
isomers are isolated from an isomer mixture obtained and, if desired, a base obtained
is converted into an acid addition salt. (The term “ketalised acetyl” group is used
herein to mean an acetyl group ketalised with an alkanol or alkylene glycol containing
up to 7 carbon atoms.). .

The reduction of a carbinol starting material of formula ITa in accordance with
embodiment (a) of the process leads to an exocyclically saturated compound of formula
1. The reduction may conveniently be carried out with catalytically activated hydrogen
(e.g. in the presence of palladium-charcoal or platinum oxide). The reduction can be
effected in a lower alkanol (e.g. methanol, ethanol or isopropanol) and at a temperature
between room temperature and ca 100°C. The reduction can ‘be carried :out under
pressure, if desired. A carbinol of formula IIa can-also be reduced by treatment with
zinc in glacial acetic or, preferably, with hydroiodic acid in the presence of red
phosphorus. When this reduction technique is employed, it is preferable to work in the
presence of a solvent such as acetic acid or acetic acid anhydride and at a temperature
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reducuon of a’carbinol of formula la,

‘embodiment (®) of ‘'the process leads

in the 10,11-position ‘are chiefly obtamed

1, The. dehydration of 2 carbmol of formula II_b-oréic or an N-oxule_,_ f.a carbmol'-

of formula IIb :or IIc .in which R, ‘re

formula I or an-N-oxide théreof depen__mg
This dehydram ;18 7. jed-
chioride -acid: or: hydrobromic & W e
in :ad "anhydrous or. aqueous medium. The dehf
ethanoli¢ ‘hydrochloric acid. at;3 temperatire betwe roo _emperamre and the boﬂmg
point’ of “the "dehydration mixture: However. i« '

by heating  (for example, at S0°C, up ; f
reflux -temperature), with a hlgh-boﬂmg anhydi ent A
Other usuat. dehydratmg agents can. also be employ_ ___'_;.'(eg ‘acetic, acid. anhydnde ‘or:
sulfuric acid). The témperature-at ‘which this last-mentioned ‘dehydration. is carried:
-out - conveniently “lieg at. between -TO0M - temperature. and,,the boﬂmg pom' of - the
dehy%;';uon-mixmre. 2 )

dehydration can beé ‘carried ‘out

p “thay- be present is _deketahsed ‘On, the other hand, by employmg, of,
example, dtmethyl sulfoxide, the ketal protecung grou ] '
spht off \in the manner described hereinaft : o
- The carbinol.. starting ma»tenals “of: formu .e II
the N-oxides - of ‘those ‘carbinals, in’ which 2
per se:in -the pecnﬁcanon of our oopendm " App
28705771 (now Serial No.: 1,274,262): and ‘can'be '}

ITa and N-oxide of ‘such’carbinols in which.

. Accorditig to embodxment (¢)of the
hahde of formula. III. is. reacted’ with 4
Exocychcallyéi saturgted compounds of formy

embodunent

position.. i C
sents -4 chlorine atom, either in’solid, firely
solvent (for example,: absolute ether,. benzene
4 suspension of 3_—dnnethylam;nopropy1 magriesi

mentioned eatlier.- The reaction is- convéniently carried out at a. temperature betweexi_'

room femperature and the boxhng Jpoint of :the reaction xture R

- ‘The halide starting materials of formula III can be prepared acoordmg to methods;
which. are known per: se; for example, by ¢ ion- the con'espondmg SH-dibeazo--
[a,d]¢yclohiepten-5-one 10,11-dihydro-5H: '
subsequent halogenation of the restilting " S-hydroxy

known. per: 5&; for ‘example, by tréatment
(e.g.. méthyl - alcohol ‘or ethylene’ glycol)..

-According 196. embodunent (d) of .the
formula IV, V.or VI'i is trea,ted with: m__thy__.'_' 1
amme

K _mventlon, a compound of
ne;. dlmethylamme or dJmethylhydroxyl—

tuted sulfonyloxy’ group denoted by Z is preferably‘a. Jower (C,—C,) alkylsnﬂfonyloxy.
group such’as- mesyloxy (methanegulfqnyloxy), & phenylsulfonyloxy -group,-a’ (lower
(C:—Cy)’ alkyl)-phenylsulfonylpxy group such as tasyloxy or, a-phenyl(lower (Ci==C7)
alkyl)stA}fonylo fy group. such g, pheqyl-mesyloxy (phenyl-methanemﬂ‘fonyloxy) The.
anion A ‘is pre
bromlc acid,.-hydroiodic. 3cid, or. sulfune acid.

The treatment cof a compound ( _-;fo,,

. or" VI w1th methylamme,
onvy) y effécted in'a closed “vessel
:509—- 75_°C) /The treatment can be

this excess serves. as an agidsbinding: agent. Other scid-binding: agents (e.g; ank

ydrous-
potassiunt carbonate) eapa hovmever, also be- employed. A compound of fonmﬂa VI

mmeral acxd ‘such as hydro—'-

ation’is-preferably. carried out in’

dehydtauon, a ketahsed eetylf-.

_ methyl group “are clalmed,
ication’ for Letters Patent No.’
,as described therein. Fhe:
preferred starting materials ‘for .embodiment (b) of th process are carbmols of formula;.}

accordance with the ‘invention, a
thylaminopropyl magnesium- halide. .
are btained ‘by this reaction. Th1s3_

de '_-,,ormula IH in’ whlch W xepre..'- .
wdered form or in 4n inert. organic. -
teu'ahydrofuran) is jntroduced into-

a’ .
compound, Resylting halides which
are-deketalised in the ' 1-position. can- agaiti be ketahse in ‘accordance with methods = .

i . .C,--C,) alkanol or glycol-‘_

In-formula IV, Z preferably represeuts a chlorme ot bromme 'atom The substt-."
erably derived from an, n;orgamc agid such as hydroc;hlenc ac1d hydro_- '

. ethano! ;- ethanol, ‘benzene or:toluene; It
is preferable to. Carry -qut. the a;reafunent in the ; presence’ of :an_excess: of methylamme,_
dimethylamine, or, duneﬂxylhydroxylamme Where. a: compound of formula’IV js used,

10

15

25

30:

35

50

55

60



1,2741261 .

10

15

20

30

35

45

50

- doublé bofids preséiit i Well ds 4 Ketalided - 1-acétyl group

is preferably treated in the presence of & mictal-organic éompound (e g phenyl hthmm .

or a GRIGNARD compoutd). The usé of & GRIGNARD compomd s parucularly
advantageous. :

Where a conipound of foimila IV, V of VI whxch R’ fépresénts a methyl
group is treated with dmethylhydtoxyla.nime, theré i obtained an N-oxide - of a
compound of formula ¥ in Wwhich Ry réprésents a methyl group.

A ketalised - 1-acetyl group which nidy be présent is retainied aftef the ueatfnent
with dimethylhydroxylamine and miust subsequently be deketalised as hereiiiafter des-
cribed, © foim ‘the mnapondmg N-oxldé of a oompound of foxmula I in wh1ch R,
represénts a methyl group. -
 The starting materials of formulae IV a‘.nd V aré cldimbd per sé in the spec:ﬁcatxon
of our copeading Application - for Letters Patent No. 28706/71 (now Sérial No.

1 274,263) and cdn be prepated as described: therein. The starting msiterials of formula
VI are claimed per se in the specification of our cbvpenduig Application for ‘Letters-

tr;:ment No 28707/71 (now Sefial No. 1,274,264) dnd cah be prepared as dcscnbed
ereii.

- According to émbod:mmt (9] of tﬁe proéess prowded by the mvenuon, a com-
pound of formula VII is methylated. The methylation can be carried ouit by treatment
with a aisual methylating dgent such a8; fof exdmple; ‘methyl- 1od1de, imethyl-tosylate
of dimiéthyl sulfate, - preferably ‘at a temperdtiife of ca 159—=75°C. According to
driother proceduré, a- thixeute of férmdldeh‘yde and foiiic deid, preferably in éxcess

and at elevated temperature (e.g. betwedd iéd: 50°C: diid the boilirig -point of the

mixnir€); is redcted with a compoind of foithula VII ifi Which B fepréséfity a# amino
group, A ketaliséd acetyl- group present is' deketilided By this procédufe. A preferred
aspect for thé manufdciure of compotiiids of fofiffula I-in which R, represents a
hydrogen atormh consists ifi Teaeting & eofipouiid of- formula VII in which E représents
an afitino’ grop With. a halofoiiie atid- éter (8.4 ¢hloro= of ‘bromoformic ethyl ester)
to yield a carbaniate anid subseégiietitly reducnig thls with a ihéwl hydride such as
lithiiim aldininium hydtide -or didsoButy} dluthinit | hydridé. Both the reaction and
the reduction are preferdbly: cafried out ifi dn il solvesit (e.g. ethér of tetrahydro-
furan) and &t & temperatiré betivten fooii- tempefaturé afid thie reflux temperature
of the mixture (specially at the refliix températife).- According to dnother method
for the mianufactiire of compounids of fofihula I i whick R, reptesents 4 hydrogen
atom; a- cotfipound of forfitila VI ifi-Which B fépfeséiits an arinio' group is reacted
with: chiloral; - i'eferab”ly iy inert solvent such as cHli6roforii off behzene and dt elevated
tempetatiaré (€.g. betwédd, éa 50°C and thé boilitig poiit of the reaction mixture).
The resulting ' foriitylamitio & ad i sibsequéntly féduced to the desired com-
pounid of formiild I with a Hietdl- Hydnde (&g: liﬂuuni élun:umum hydride ifi anhydrous
ether). A further mediod fof the pidinHactire of foirtitla I itk which
R, représenis 4 hydrogen -datond consists- i reaetmg a eompound of forniuli VII in
which E repreSents an afiiino grouﬁ with formaldehyde, préferably in di ineft solvent
such a5 benzéné of tolicne dfid 4t 4 féMmperitire between room températare afid the
boiling point of the ¢eaction fiiftute. The festilting SCHIFF's base is subséquently
converted itito the desiréd comipouid of forituld I by feduetion. This réduction is
conveniéhtly effected with cataljtically activated hydfogef (for éxample, with hydrogén
in the presence of palladium-charcoal, nickel of pla&mm dioxxde) of, especially where
dfé to B¢ retained,
with & fileial hydride $kich 4§ sodiun borohydside o Lithiurh alufiifium hydridé in
anhydrous -ether or dioxan.

"When a N—hydroxy—N—mefhyla’ﬁimo conipound of formula VII s uséd; it is
chiefly ‘réacted with one of thé sl mgthylating agents ifiéationied earlier (€. ‘methyl
iodide, iethyl tosylate ot diifiethyl sulfate) io yield ai N-oxide of a cofipound of
formula I iti' Which Ry fepfeséiits 4 misthyl groi. A ketaliséd acétyl group R’ which

may be present in the startiig inatefial-is' fetiined. by_t!us reaction and must subse-

quienitly be deketilised ift the i -

The starting materials: of formula-- VH héfé‘i’nbefore ‘afe- claifie
specificafiofi of our copéfding. Applicifion for Leétiefs .
Setial No.: 1,274;265) dnd can BE pf dréd 4§ dés’cﬁBed ;

Aectidifig t6 ébodimérit (£) of “present_ WOCESS; & compound of formula VIiI
is debénzylited. By the debénzyla uon, the Berizyft group attached to the mtrogen afo
i$ réplaced by a hijdéogeén utonii and: dighe i is ‘o ed 4 cofiipound of formula ¥ in
which R, represeiits a hydrogen atodh: THis débenzylation 1s conveniently carried ot
by reduction with i alkali metal (i.€. sodiurii or htfnum) in liquid amrnonid. According
to this -procédure; double bonds which dte preseiit are substantially retained. The

per se in the
_Paﬁent No 28708/71 (now
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: reactmg'the product with-an alkali metal- drnide or” hydnde A’ suitabl

debenzylanon can. - also be -ca: 'ed -out. by treating a- compoun_,wof the.:-formula VIII

with a* -halofornuc ac1d este d bydrolysing- the - resultmgi- arbamdte; The alcoholic
rtion: : ester is preferably. dérived from a lower:alkanol:(c.g:
methanol eth,anol ‘or s5opt panol), ‘phenolor a_phenyl:(low: {Cl—C,) alkanol) (eg:
benzyl alcohol) ] halog' tom is conveniéntly a chilorine atom: The 1z -with:
the - haloformic ‘acid. ester i cofiveniently: effected -in- a high-boiling ‘inert solvent: such:
as’ xylene or.‘toluene and at a temperature between ca 50°C.‘and the réflux temperature
of: the mixture, preferably at; the feflix temperature.The subsequent. hydrolysis ‘can
be carried . out- under . alkaline -or ‘acidic -conditions - (for - example, - with:' the- aid - of
jpotassium . hydroxlde in“butano} or ‘hydrogen bromide in - gl2 al aoenc acxd) and: at'-'a
temperature between ca. 50°C; and ‘the boiling point of - the. mlxture o
-~ ;The starting materials of formula VIII are claimed :pe the spemﬁcatlon;-of
our copending Application ettérs Patent No. 28708/7‘ : - i

and can be prepared as described'therein, - - ; '

S rdmg 0. embodunen g) of the foregomg Pprocess, a. compound of: fo
ired, the heating can be effected::in’ the pré: '
-acid. Carbmol starting miaterials. of foxmula IXa or IXb
1-acetyl groups presenit afe deketahs < The ;
_ sxmultaneously removed .and -the’ corresponding comp' ¢
R1 Tepresents a. hy;i{rogen dre formed

K 're"resents an- alkyl phenyl, phen' y
phenyl. group, thealkyl -and- alkoxy ‘groups: contaxmng from
preferably represents the benzyhdene group “
B preferab :

! . "Pe ‘speci
' pend o Létters Patént No- ‘8709/71 (now -Sérial

No: 1; 27‘4—,2‘66) and can be prepared: as described thereid. The: compounds of forfulae
IX4-and JX be’ 1 the present process without further ‘purification. - O_ften
18- ’ ended no't to-isolate them, but- to: unmedlately allow the ‘mi ture in
act ‘with aqueous ac1d at an i

is’ reaeted with a’ compound; of: formula- XI to-yield af exocychcall’ saturated
pound. of formula-I. In-fortmila X, T preferably represents 2 ‘sodium ota'ssx
hium- atom., L+ in; formula. XTI preferably représents %:chlc a When: L1
formula XI. represents : bstituted ‘sulfonyloxy group; ‘this is preférab
(Ci—C,)- alkylsulfonylo- oup  siich --as:-mesyloxy, a-lower (Ci==C,) cycloalkyl—
suffonyloxy ‘group such,’ cyclopropylmﬂ*fonyloxy, the: phenylsuh‘onylo'
(lower : alkyl)-phenylsulfonyloxy group such’ as: tosyloxy- - ph
sulfonyloxy group ‘such -as- phenylmesyloxy “The ‘reaction )
in'an inert solvent ‘'such as 1Zene, toliiéne; hexane, hepmne r ethér‘at
between Toom temperatur d the” boilifig” point of the réaction. -mixture.
w7 Th i f formla X cant be prepared, for' _example, 0y
r :5-hydroxy compound- (after Previot i
.presént) ‘with aliiminium:dsopropoxide

d subsequently
le’method for ‘the
preparation of .the stmg materials of formila- X in’ which R”: repres ts 8" ketahsed
acetyl “group compnses 1:h" . following: - 1-catboxy-10,11-d; -diben ¥

28705/

in- Example § of “Applicatiofi..; qal D
to ‘the: corfesponding . 5-hydioxy compound thh sodmm
e - S-hydroxy ‘compotnd: i i 5
{insubstituted - ‘compoand _with . hydroiodic acid - and red phosphoiu S ufistbsti-
tuted compound obtained is convented into the coxrespondmg 1- clﬂ__romrbonyl com-
pound. . The . latter comipound i treated ' wi al g '3 ¥
magnesium, salt). By decomposition ‘of the prodi ined
acid, . 1-acetyl-10, 11—dlhydro-5H—d1benzo[a,d] cyclohepte .15 . obtair :
ketahsed;m.-the usual manner. The résulting prodict-is rted ‘with' the: aid ‘of an
dlkali nietal amide- or. hydrxde ‘11160 “thiew correspondmg stamnggmatenal ‘of formula’ X:

: Aocordmg to..embodiment (h) of the present prooess, compound . of fo ula X

io
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According to embodiment (i) of the foregoing process, a compound of formmls

XII is hydrolytically cleaved to yield a compound of formula I in which R, represents
a hydrogen atom. In formula XII D can, for example, represent an acyl group such
as a lower (C,—C,) alkanoyl group. (e.g. formyl or acetyl), a phenyl-(lower (C,—C,)
alkanoyl) group (e.g. benzoyl), a-lower (C;—C,) alkylsulfonyl group (e.g. mesyl), the
phenylsulfonyl group, a (lower alkyl)-phenylsulfonyl group (e.g. tosyl) or a phenyl-
(lower alkyl) sulfonyl group (e.g. phenylmesyl). When D represents an esterified
carboxy group this is preferably a lower carbalkoxy group such as carbomethoxy,
carbethoxy or carboisopropoxy, the carbophenoxy group or a lower carbophenylalkoxy
group such as carbobenzoxy. Where a starting material of formula XII in which D
represents a group which does. not contain sulfur is used, the hydrolytic cleavage
proceeds under the conditions which are usual for acidic or alkaline hydrolysis (e.g.
with heating at a temperature between ca 50°C. and the boiling point of the mixture):
in the presence of an ethanolic solution of hydrocholric acid, acetic acid, sodium

hydroxide or - potassium hydroxide. The alkaline hydrolysis is preferred. Where a . -
starting material of formula XII in which D represents a sulfur-containing group is -

used, it is recommended to carry out the hydrolytic cleavage by treatment, for
example, with -hydrobromic acid in acetic acid in the presence of phenol or with an
alkali metal and a high-boiling alcohol {(e.g. sodium and butanol). Such procedures
are conveniently effected with heating (i.e. at a temperature between ca 50°C. and the

* boiling point of the mixture). Another method for the hydrolytic cleavage of sulfur-

containing groups D consists in treatment with liquid ammonia and an alkali metal (e.g.
sodium). In the .case -of alkaline hydrolytic cleavage, ketalised l-acetyl groups must
subsequently be deketalised in the manner described bereinafter. . o
- 'The starting, materials of formula XII are claimed per se in the specification of
our copending: Application for Letters. Patent No. 28708/71 (now Serial No. 1,274,265)
and can be prepared as described therein. : -

The compounds of formula I manufactured in the manner described earlier can,
if desired, be subjected to further transformations:. .. . : :

The resulting-compound of formula I in which R, represents a hydrogen atom
or a corresponding -compound containing a ketalised l-acetyl group can. be-trans-
formed. into a compound in which R, represents a methyl group according to methods
known per se, for example, by treatment with a methylating agent such as methyl
iodide, methyl mesylate, methyl tosylate or dimethyl sulfate, preferably at a tem-
perature of ca 15°—75°C. According to -another procedure, a mixture of formalde-
hyde and formic acid, preferably in excess and at elevated temperature (e.g. between

.ca 50°C. and the boiling point of the mixture), is reacted with a compound of formula

I-in which R, represents a hydrogen atom. It is also possible, where R represents a
methyl group, to obtain a corresponding compound ‘of formula I in which R, repre-
sents a methyl group by reacting a compound of formula I in which R, represents a
hydrogen atom with formaldehyde and hydrogen at room temperature in-the presence
of a catalyst such as. palladium-charcoal, RANEY-nickel or platinum dioxide.
‘Resulting’ compounds -of formula I-in which R, represents 3 methyl group or

corresponding compounds containing a ketalised 1-acetyl group can be transformed -

into_the corresponding compounds in which R; represents a hydrogen atom. A particu-
larly suitable embodiment of this transformation consists in reacting a compound of
formula I in which R, represents a-methyl group with a cyanogen halide, preferably
with cyanogen bromide. The reaction is conveniently carried out in an inert. solvent
such as, for example, benzene, ether, tetrahydrofuran or methylene chloride and at a
temperature between room temperature and the boiling point of the mixture. The
resulting N-cyano-N-methyl-amino compound is subsequently hydrolysed in a manner
known per se in alkaline or acidic medium, a compound of formula I in which.R,
represents. a hydrogen atom being formed as the base or as an acid addition salt
depending upon the hydrolysis medium used. .

.. According ‘to another embodiment for the demethylation of compounds of formula
I in which R, represents a methyl group or of corresponding compounds containing
a ketalised 1-acetyl group, these compounds are treated with a haloformic acid ester

‘and the resulting carbamate is- hydrolysed. The alcoholic portion of the ‘haloformic

acid ester is preferably derived from a lower alkanol (e.g. methanol, ethanol or iso-
propanol), -phenol or a lower phenylalkanol. (e.g. benzyl alcohol). The halogen atom
is .conveniently a chlorine atom. The- treatment with the haloformic acid ester is con-
veniently effected in a high-boiling inert solvent such as xylene or toluene and at a
temperature between ca 50°C. and the reflux temperature of the mixture, preferably
at- the reflux temperature, The subsequent hydrolysis can be carried out under alkaline
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acidic conditions ({6 example, with the aid of potassiuz bydroxide in butano] or

~hydrogen broniide in glacial - ‘acetic: acid). an
thebmhngpomtofthemlmre L o : BT . -
. By oxidation' of a compo d of formula I .1y represents a methyl group
g 75 or. ' corresponding” compound: containing ‘& ketalised 1-acetyl group,:a corresponding
RS - -N-oxide: is obtained.- Various ‘compounds ‘which readily relcase :0Xygen can be.used
" .as the oxidising agent; for example, organic peroxides such as:monosubstituted ‘orgaric
- peroxides (e.g. alkyl hydroperoxides' containing. up'to, 4 carbori ‘atoms such as tertbutyl
- Bydroperoxide as well as. phenyl-substituted - derivatives ‘of alkyl hydroperoxides; con-
 taining up to 4 carboni atoms. such .as-cumyl hydroperoxide). If desired, the: phenyl
substituent can carry @ further substituent ‘(for. example, an alkyl oralkoxy group
containing, up to 4 carbon atoms.or a-halogen atom).. As the oxidising agent there can
also-be used varigus inorganic oxidising agents;.f r-example, hydrogen.peroxide; ozone,
hypochlorites such as' sodium, . potassium; or:.ammonium " hypochlorite, -peroxymono-
disulfuric acid and ‘peroxydisulfuric -acid. ‘The: use of hydrogen peroxide is preferred.
Theoxidation is advantageously-effected. in- a- sol as; -f¢
ethanol, ether; benzene or chioroform. and at: a ture
50°C. :and 100°C, After working. up in. the ustal manner,
excess oxidising agent,. there is-obtained. the corresponding
conveniently recovered in the form of an acid addition salt. -

- Compounds of formula. I in which R Tepresents a methyl group and-which carry
- +an exocyclic double-bond in'the S-position and/or a double bond in the -10;11=position
.+ -can’ be hydrogenated to yield the orrespondingly saturated compounds of formula I.

. The double-bond in the.10;11:position is-more, readi :hydrogenated. than the exocyclic
-+ double-bond 'in the 5-position so~that; insofar as both are simultaneously present, the

- hydrogenation can be carried. out selectively: on-the double-bord in the. 10,11-position,
The hydrogenation ¢an be carried- out; for. example, at ‘room temperature. with. the aid
of hydrogen in the presence of:a cataly s: RANEY-nickel, palladium-charcoal
or platinum oxide. . _ - L ;

.. Compounds of formula I which: co;
. corresponding compounds--containing .a, .

iperature between ca: 50°C. and

ith the removal of. the
N-oxide, ‘The latter is

talyst- such as:

e-borid in_the .10,11-position or
. ~ketalised: 1-acetyl. group: can be dehydro-
- ‘genated . in: the 10,11:position. This i conveniently effected by heating (e.g. to
+150°—250°C.) with a catalyst such as palladium:charcoal, RANEY-nickel or platinum
- dioxide; conveniently in an ‘inert, solvent suchas;: for ¢ ample, . tetrahydronaphthalene

. ; or. diethyleneglycol monomethy] ether.: .. - ... Ve

> According to another procedure. for. t edehydrogenatlon ofcompounds of formula

1

.1 ‘which-contain a single-bond in the 10,11-position and 4" methyl group R or corres-
.- ponding’ compounds ‘containing a -ketalised 1-acetyl: group;: after. the introduction of
| -a-protecting group into ‘any :compound. in-‘which represenits ‘2 .hydrogen atom, a
- halogen’ atom is introduced i

ition. by halogenation. The halogen
hereinafter with: the formation of a
: g- group ‘which may. be present,
. g ound of formula 1 which. coritéins a double-bond in.the 10,11-
osiﬁon"oracorrespondin"gjédmpqund'-contgining:a ketalised 1-acetyl group. ...

Examples of suitable protecting 'groups. which, can “be used in the, procedure

the’ cyano group or-an esterified. carboxy
: carboisopropoxy,: carbophenoxy: and- carbo-
‘benzoxy. ‘The cyano: group.is conveniently introduced. by feaction with a cyanogen
: halide (preferably cyanogen bromide),:for exaraple, in an'inert solvent such as benzene,
. ether, tetrahydrofuran ‘or methylene" chloride | . temperature between room
- temperature and the boiling point-of the. reactio ture. The. .introduction of an

esterified carboxy group is. effected, for. example; :by: reaction with a corresponiding
" haloformic acid ester: such as'a chloroformic “acid -ester; . This reaction is' preferably
effected in an inert solvent (e Uoroforin; xylénie ‘or- toluene) and at between room

compound ‘of formula 1 in which
‘to' add. an acid-binding agent (e.g.
ceeds 1 articﬁlgrly ,--rapidly," often

Suttable  for introdriction -into -a. compound
ydrogen’ a m is an: acyl group derived from
(.8. an acetyl, :dsobutyryl; benzoyl or phenylacetyl
0.2 protecting group is effected, for example, by reacting
hich'R,: represents 2 hydrogen ‘atom with acetyl chloride
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“or- aceti¢ anhydnde, convemently in ‘the presence of an aad-bmdmg agent (e.g.

triethylamine or pyridine). “The ‘reaction can be effected ‘at a ‘temperature between
about room temperature and the reﬂux temperature of the reacuon tmxture, although

"room tempetature is oftén sufficient.

“The resulting compound; which may be protected at the mtrogen atom is subse-

'quently treated. with -a halogenaung ‘agent such ‘as- N-bromosuccinimide, N-chloro-
: succmumde, bromine, chlorine or sulphuryl- chloride, ~whereby a halogen atom is
introduced into the 10- or 11-position. This tréatment is preferably effected in an
,inert solvent such as carbon tetrachloride, benzene, heptane, chloroform or tetrahydro-
‘furan’ and at- elevated temperature (e.g. at:50°C. up to the boiling point of the mixture).

It is very advantageous to add a small amount of a promoter (€.g. azo-bis-butyro-
nitrile or dibenzoyl peroxide) as well as a hydrogen halide -acceptor (e.g. pyridine,
tricthylamine, collidine, allyl chloride or an epoxide). The resulting 10,11-dihydro

"compoiind, which is: halogenated in the 10- or 11-posmon, is_ subseguently treated
with a basic agent (e.g.” sodium hydroxxde, potassium carbonate or ‘triethylamine) at -

a temperature between room temperature and the boiling point of the mixture, whereby
a 10,11-double bond is formed with the splxtung ‘off of hydrogen halide. Any protect-

“ing group présent on the nitrogen atom is then hydrolyncally split off in' the manner

described earlier, and there results a compound of formula I in which a double-bond
xs present in the 10, 11-posmon or a correspondmg compound oontammg a ketalised

“1-acetyl group.

The deketahsatmn of a ketahsed 1-acetyl group is’ conveniently effeécted by treat-
ment with a dilute acid such as hydrochloric -acid or sulfuric acid at a temperature
between room temperatlu'e and the boiling- point of the mixture. The treatment may
be -carried out in the presence of a lower (CI—C.,) alkanol such- as, for examiple,
methanol or ethanol. -

Resulting . compounds of formula I in which an exocychc double-bond is present

in the 5-position -and their salts can be separated into their geometric. 1somers, ie. o-

or {B-isomers. The methods of separation are known per se. The geométric isomers
are preferably separated- by fractional crystalhzanon of the acid'addition salts from

‘a solvent (e.g. acetone) or from a solvent rmxture (eg a mixture- of methanol and

diethyl ether).

. The resulting compounds of formula I in which an’ exocychc single-bond is
present in the 5-posmon -and’ their salts exist as racemates. A racemate can be
separated into its optical isomers in a manner known per sé; for example, by reaction
with optically active acids such as tartaric acid or camphorsulfomc acid and subsequent
erystallisation. :

The separation of the geometric and/or optical isomers can be undertaken at a

-stage in ‘the process so that, in this manner, the process in accordance with the

invention is carried out using geometrically and/or optically uniform starting materials.

The compounds of formula I and the N-oxides of those compounds in which
R, represents 'a methyl group are basic in- character and can be converted into their
acid addition salts. Such salts are, for example, those with- organic acids such as oxalic
acid, citric acid, acetic acid, lactic acid, maleic acid and tartaric acid or with inorganic
acids such’ as hydrochlonc ac1d, hydrobromlc acid -or sulfuric acid. The acid addition
salts -are crystalline solid substances which are soluble in water, somewhat less soluble
in polar solvents such as methanol and ethanol and relatively insoluble in non-polar
solvents such as benzene; ether and petroleum ether.

As mentioned earlier, the d1benzocycloheptene derivatives prowded by the inven-
tion possess an excellent antidepressant action. To demonstrate this, a number of such

- derivatives were administered to groups each comprising 5 rats in three doses of 50

mg/kg p.o., twice on the day before and once on the day of the experiment. Six hours
after the last application, the rats received 20 mg/kg of 2—hydroxy-2—ethy1—3-¢sobutyl—

9,10-dimethoxy-1,2,3,4,6,7-hexahydro-11bH-benzo[ a] qumohzme hydrochloride in-
" jected subcutaneously. The sime dosage was-admiinistered to a control group of 5 non-

pretreated rats. - The ‘ratings “include central and -peripheral symptoms which are
characteristic for tricyclic antidepressants [See Ann. N.Y. Acad. Sci. 96, 279 (1962)].
Motility (climbing), sensitivity to stimulus, secking behaviour ‘and suppression . of

_ptosis were observed for the purpose of determining antidepressant ‘action. These
changes were recorded accordmg to & ratmg scheme whtch utilized numbers.
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antidepres;

action which manifested “itself in strongly: ased characteristic
sitivity. to_ stimulis, seeking behaviour as well omplete suppression
of ptosis. ‘The-stated percentages are compared with th es for amitriptyline
[10,1T - dihydro: -5 -.(3 - ‘dimethylaminopropylidene) = SH ‘dibenzo[a,d]cyclo-

- hepiepe; amitriptyline=100%]1. 77 T i

-

| 1:Methy1-10,11-dihydro-5-(3-dimethyl
| amisopropylidene)-5H-dibenzofe,dlcys
- | heptene hydrochloride

+ | 12Methyl-10,11-dihydro-5-(3-dimethy}
|- dminopropyl)-5H-dibenzofa,d}cyclohe
S e d -

{ propylidene)-5H-dibenzo[a,d]cycloheptene .
| hydrochloride } acptene

{1-Methyl-10,11dihydro-5-(3-frethylaining:

. |-propyl)-5H-dibenzo[a,d]cycloheptene

.+ | hydrochloride -

1-Methyl:5-(3-dimethylaminopropylidéne)-
H-dibenzo[a,d]eycloheptene hydrochloride .

| 1-Methyl-5~(3-methylaminopropylidene)- -~
| SH:dibenzofa,dleycloheptene -hydrochloride
1-Methyl-5-(3-dimethylaminopropylidene)-
5H-dibenzo[a,d]eycloheptene-N-oxide
‘hydrochlor, SO

by this invention
ro-3-(3-dimethyl-
4-hour values):

diben z&cyclohéptene derivative
" acute toxicity of 1-methyl-10,11
fa,d] c__jgﬂohepte’@ h_yc_i_;o.c_:__lgloride- in

L .» LDy im="25--50 ‘mg/kg
LD,, 7.0.=300—600 mg/kg

The Jlow éﬁﬁcho i

_pilocarpine injection (5.1

of 5 minutes, T.

o= L O
ATER s

:_;'vativds set forth m Table 1 heremafter demonstratedm this test a strong
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LT IR - | 9% Inhibition of
Test Derivative (3 mg/kg ®..) = " Salivation

1-Methyl-10,11-dihydro-5-(3-dimethyl-
aminopropylidene)-5H-dibenzo[a,d] .
cycloheptene hydrochloride - 50
1-Methyl-10;11-dihydro-5-(3-dimethyl-
aminopropyl)-5H-dibenzofa,d]cyclo-

| heptene hydrochloride : . 50
1-Methyl-10,11-dihydro-5-(3-methyl-
aminopropylidene)-5H-dibenzo[a,d] - o
cycloheptene hydrochloride : - - 50
1-Methyl-10,11-dihydro-5-(3-methylamino- -
propyl)-5H-dibenzo[a,d]¢ycloheptene :

| hydrochloride . 40

| 1-Methyl-5-(3-dimethylaminopropylidene)-

| 5H-dibenzo[a,d]eycloheptene hydrochloride 60

| 1-Methyl-5-(3-methylaminopropylidene)-5H-
dibenzo[a,d]cycloheptene hydrochloride o : ‘60
1-Methyl-5-(3-dimethylaminopropylidene)-

-| 5H-dibenzo[a,d]cycloheptene-N-oxide _ .
hydrochloride . . S 14

The compounds of formula I, N-oxides of such compounds in which R, represents

a methyl group, geometric and optical isomers of such compounds and N-oxides and
. pharmaceutically acceptable acid addition salts of said compounds, N-oxides and

5 isomers can be used as medicaments: for example, in the form of pharmaceutical 5
preparations which contain them in association with a compatible pharmaceutical
carrier. This carrier can be an organic or inorganic carrier which is suitable for enteral
(e.g. oral) or parenteral application. Examples of such carriers are water, gelatin,
lactose, . starches, magnesium stearate, talc, vegetable oils, gum arabic and poly-

10 alkylene glycols. The pharmaceutical preparations can be made up in solid form (e.g. 10
as tablets, dragées, suppositories or capsules) or in liquid form (e.g. as solutions,
suspensions or emulsions). The pharmaceutical preparations may be sterilized and/or
may contain additives such as preserving, stabilizing, wetting or emulsifying agents,
salts for varying the osmotic pressure or buffers. They can also contain other

15 therapeutically valuable substances. : 15

Convenient pharmacentical dosage forms contain 1 to 200 mg of a compound .
of formula I. Convenient eral dosages. are in the range of from 0.1 mg/kg per day
to 5 mg/kg per day. Convenient parenteral dosages are in the range of from 0.01
‘mg/kg per day to 0.5 mg/kg per day. However, these ranges can be extended upwards
20 or downwards depending upon individual requirements. ' 20
‘The following Examples illustrate the process provided by the invention: '
: : o ExampLE 1 ' '
18 g of 1—methy1-10,1l-dihydro—S-(3-dimethylaminopropyl)—S-hydroxy—SH—
dibenzo[a,d] cycloheptene [prepared as described in the specification of our copending
25 Application No. 28705/71 (now Serial No. 1,274,262)] and 180 ml of 3%, ethanolic 25

hydrochloric acid are heated on a steam-bath under reflux for 2 hours and subsequently
evaporated to dryness. The residual 1-methyl-10,11-dihydro-5-(3-dimethylamino-
propylidene)—SH—dibenzo[a,d]cycloheptme hydrochloride (mixture of the «- and 8-
isomers) melts at 216°—220°C. after recrystallization from ethanol/ether.

4
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ExXAMPLE 2

39.5 g of 1-methyl-10;11-dihydro-5-(3-dimethylaminopropylidene)-5H-dibenzo-
[a,d] cycloheptene are dissolvedin-400 ml of glacial acetic acid and hydrogenated at
room temperature and uhder-normal pressuré in the presence of 3 g of platinum oxide.
When the: uptake of hydrogen has ceased, -the solution is filtered from the catalyst,
evaporated : and the residue distilled, 1-methyl-10,11-dikiydro-5-(3-dimethylamino-
propyl)-SH-dibenzo[a,d] cycloheptene passing over at 140°C./0.01 mmHg. The
hydrochloride melts at.181°--183°C. after recrystallization from ethanol/ether.

EXAMPLE 3

" i9.1.g of 1-methyl-10;11-dihydro-5-(3-methylaminopropyl)-5-hydroxy-5H-dibenzo-
[4,d]éycloheptene [prepared as described in the specification of our copending Appli-
cation” No. 28705/71  (now. Serial No. 1,274,262)] and 100 ml of 3% ethanolic
hydrochloric acid aré heated on a steam-bath under reflux for 3 hours and subse-

* quently “evaporated ' to dryness. The residual 1-methyl-10,11-dihydro-5-(3-methyl-

aminopropylidene)-SH-dibenzo[a,d] cycloheptene hydrochloride. (mixture of o- and 8-
isomers) melts at 210°—228°C. after recrystallization from ethanol /ether.

S EXAMPLE 4 _

12.2°.g of 1-methyl-10,11-dihydro-5-(3-dimethylaminopropyl)-SH-dibenzo[a,d]-
¢yclohéptene dissolved in"180, ml of dry benzene are added dropwise to a mixture of
13.6 g of chloroformic acid ethyl ester and 50 ml of dry benzene and the whole is
boiled and stirred under ‘reflux for 20 hours. After cooling, the benzene solution is
ashed “‘with dilute”hydrochloric acid and with water and evaporated. The residual
1< methyl = 10,11 - dihydro - 5 - (3 - methylcarbethoxyaminopropyl) - 5SH-
dibenzofa,d] cycloheptene, which is claimed in our Application No. 28708/71 (Serial
No. :1,274,265) distils at 180°C./0.01 mmHg. 10.6 g of 1-methyl-10,11-dihydro-(3-

. methylcarbethoxyaminopropyl)-SH-dibenzo[a,d] cycloheptene, 12.6 g of potassium

hydroxide and 110 ml of n-butanol are boiled at reflux for'20 hours under nitrogen
and’ with ‘strong stirring. ‘The butanol is distilled off under reduced pressure, the
residue taken up in ether’and the ethereal solution shaken:with dilute hydrochloric
acid, By tréatment of the:aqueous acidic phase with excess potassium carbonate, 1-
methyl - 10,11 - dihydro =:5 - (3 - methylaminopropyl) - SH - dibenzo[a,d]cyclo-
heptene separates out as an’oil which distils at 150°C./0.01 mm Hg. After recrystal-

lization from ethanOI/Etﬁéif;_'the hydrochloride melts at 173°—175°C.

EXAMPLE 5 '

10 g.of 1-methyl-5:(3-dimethylaminopropyl)-5-hydroxy-5H-dibenzo[a,d]cyclo-
heptene [prepared as described in the specification of our copending Application No.
28705/71 (now Serial No.-1,274,262)] and 100 ml of 3%, ethanolic hydrochloric acid
are .heatéd under reflux for 3 hours and subsequently evaporated to dryness. The
residual 1 - methyl - 5 + (3 - dimethylaminopropylidene) - SH - dibenzo[a,d] cyclo-
heptene hydrochloride (mixture of the o- and 8-isomers) melts at 185°—195°C. after
recrystallization from methanol/ether. The free base boils at 158°C./0.01 mmHg.

: N . EXAMPLE 6
6.2 g of 1l-methyl-5-(3-methylaminopropyl)-5-hydroxy-5H-dibenzo[a,d]cyclo-
heptene " [prepared as described in the specification of our copending Application No.
28705771 :(now Serial No: 1,274,262)] and 60 ml of 3%, ethanolic hydrochloric acid
are heated under- reflux- for'3 hours and evaporated to dryness. The residual 1-methyl-
5-(3-methylaminopropylidene)-SH-dibenzo [a,d] cycloheptene - hydrochloride (mixture
of the o~ and {8-isomers) is recrystallized from ethanol/ether and melts at 170°—180°C.
The free base boils at 150°C./0.01 mmHg. =~ co

‘ . s EXAMPLE 7 )

1.9 g of 1-methyl-5<(3-dimethylaminopropylidene)-SH-dibenzo[a,d]cycloheptene
(isomer mixture 1:1) are.dissolved in 20- ml of methanol at 0°C. and treated with
2.25 g of 30% aqueous: hydrogen. peroxide solution. The mixture is subsequently
stirred -at’S0°C. for a-further 16 hours. The excess hydrogen peroxide is decomposed

- by’ the ‘addition of platinum black. After filtration, the ‘solution is adjusted to pH 2

‘with: miethanolic hydrochlori¢ acid and dried for 30 minutes at 20°C. under strongly

‘teduced pressure. The residue is crystallized from methaniol/ether. 1-Methyl-5-(3-
. dimethylaminopropylidene)-SH-dibenzo [a,d] cycloheptene-N-oxide hydrochloride of
‘melting point 179°—180° ST

'_is obtained.
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benzene are heated with 45 ml-of-thionyl chloride for 2 hours under reflux, The mixture
is subsequently evaporated under reduced préssure. The resulting white crystalline
residue is ‘recrystallized from' carbon tetrachloride. 5-Chloro-1-methyl-SH-dibenzo-
[a,d]cycloheptene melting at 158°-=160°C. is obtained.

B) The process: f i .

A GRIGNARD reagent -is: prepared in the usual manner from 7 g of GILMAN
alloy in 20 ml of absolute:ether and 33.6 g of 3-dimethylaminopropyl chloride in 50
ml of absolute tetrahydrofuran: The solvent is distilled off in an argon atmosphere
and replaced by 150 ml of absolute benzene. A solution of 20 g of 5-chioro-1-methyl-
5H-dibenzo[a,d]cycloheptene ;in 250‘ml of absolute benzene is added dropwise at
room temperature. The mixtureis heated for 15 minutes under reflux, hydrolysed with
50 ml of water, filtered, washed:three timés with chloroform and evaporated under
reduced pressure. After working up in'the usual manner, oily 1-methyl-5-(3-dimethyl-
aminopropyl)-SH-dibenzo[a,d]cycloheptene (mixture of the diastereomers in the
proportion -of ca 1:1) is obtained. The corresponding maleate: (mixture of the
diastereomers in the proportion of ca.1:1) is a crystalline compound which melts at
130°—131°C. T .

. . EXAMPLE 17

10 g of 1-methyl-5-(3-dimethylaminopropyl)-SH-dibenzo[a,d]cycloheptene
(mixture of the diastereomiers in-the proportion of ¢a 1:1) are heated in 100 ml of
methanol with 7.8 g of 30%, aqueous hydrogen peroxide solution for 20 hours at 50°C.
Working up is effected in the. manner described in Example 13. 1-Methyl-5-(3-
dimethylaminopropyl)-SH-dibenzo[a,d]eycloheptene-N-oxide melting at 180°—181°C.

- is obtained. .

The following Example 111ustrates ‘2’ typical pharmaceutical p:eparaﬁon containing
one of the dibenzocycloheptene: derivatives provided by the invention:

. EXAMPLE A "
Tablets are prepared, edch tablet weighing 200.00 mg and containing the
following ingredients: ST

1-Methyl-10;11-dihydro-5-(3-
methylaminopropyl)-5SH-dibenzo-

[a,d] eyclohépténe hiydrochloride 28.05 mg.
Lactose L - s 110.00 mg.
Corn Starch - 5795 mg.
Talc - : 3.40 mg.
Magnesium Stearate 0.60 mg.

200.00 mg.

The foregoing mgred;entsare mtnmauely mixed with one another and pressed °

into 200 mg tablets which :are subséquently coated with ethyl cellulose and CARBO-
WAX [Registered Trade Mark].: - - | B
WHAT WE CLAIMIS:—" . ..
1) Compounds of the general formula

(1)

in which R, represents a hydrogén ‘atom or'a methyl group, R represents a methyl
or acetyl group and the dotted :bonds can be hydrogenated, - . *
N-oxides of compounds of formula I in which R, represents a methyl group,
geometric and optical isomers of’ said: compounds, and N-oxidés and-acid addition
salts of said compounds, N-oxides and ‘isomers; with the exception of l-methyl-5-(3-
methylaminopropylidene)-5SH-dibenzo-{4,d] -cycloheptene and 1-acetyl-5-(3-methyl-
aminopropyl)-5SH-dibenzo[a,d]- ~dihydrocycloheptene. '
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-130°—131°C. *

- is obtained,

benzene are heated wrth 45 mli of thionyl chloride. for 2 hours under reﬂux The mixture
is subsequently evaporated under reduced: pressure. The resulting white crystalline
residue is-‘recrystallized from carbon tetrachloride. .5~ Chloro-l-methyl-SH—dlbenzo
[a,d] cycloheptene melnng at 158°——160°C. is obtained.
B) The process: :
A GRIGNARD reagent is prepared- m the. usual ‘mannier from 7 gof GILMAN
alloy in 20-inl of absolute ether and 33.6'g of: 3- dunethylammopropyl chloride in'50
ml of absolute ‘tetrahydrofuran, The solvent is distilled off: in an -argon. atmosphere
and replaced -by'150'ml of absolute benzene. A ‘sohition of 20°g of :5-chloro-1-niethiyl-
SH-dibenzo[4; cycIoheptene in 250 mi of ‘absolute benzene :is ‘added’ dropwise at
ure. The mixture is heated for.15: minutes under. reflux, hydrolysed with
.filtered, washed three times with: chloroform. and evaporated under
ppressure; After working up in the usual manner, oily. 1-methy1—5—(3—dnnethyl—
ammopropyl)—SH-drbenzo[a,d] cycloheptene (mixture  of the * digstereomers “in ‘the
proportion of ‘.ca- 1:1) is obtained. The correspondmg maleate (fixture “of . the
diastereomers: m the proportion of ca 1:1) is a crystalline, cdmpound whrch melts at

_ ExAMPLE 17 : :
10 g .-of -methyl—S-(3-dm1ethy1anunopropyl)-5H enzo[a,d]cycloheptene

' (mixture of the’ diastercomers in the proportion of ca 1:1):are heated in:100 ml of

methanol with -7-‘8- g of: 30‘% aqueous hydrogen peroxrde solution for 20 hours at 50°C.
Working up :is‘effected in the manner -described *in: Example: 13. 1-Methyl-5-(3-
drmethylanunopropyl)—SH~d1benzo[a,d] cycloheptene-N' "de"melung at 180°--181°C

The followmg Example ﬂlustrates a typreal haxmaceuucal preparatxon contalmng
one of the drbenzocyclaheptene derivatives- provxded by the- mvennon '

ExAMPLE A
Tablets are prepared each tablet werghmg 20000 mg and containing the
following mgredrems T

-Methyl-lo 11-dihydro-5-(3-
‘methylaminopropyl)-SH-dibenzo- _ :
[a,d]cycloheptene hydrochloride " 28.05 mg.
Lactose, 110.00 mg.
Corn Starch 57.95 mg.
Tale 3 40 mg.
-Magnesium Stearate 0.

The foregoing mgredrenos are intimately mixed: with one . another and pressed
into 200 mg tablets which’are subsequently coated w1th ethyl cellulose and CARBO-
WAX [Registered Trade: Mark]

WHAT WE CLAIM1S: —

1) Compounds:of: the general formula

k By
cn—cna-cxz-'___'; NS
"‘7“5' "

in which R, represents a hydrogen atom of: 4.me
or acetyl group and the; dotted :bonds ;can be §
N-oxides of compounds ‘of. formula I in which R, represents

methyl group,

geometric and -optical “isomers of said compounds, and’ N-oxides ;and acid addition.

salts of said compounds; N-oxides and isomers; with the excepu
methylaminopropylidene)-5H-dibenzo-[a,d] -cycloheptene. and
ammopropyl)-SH—dxbenzo [a,d] 10 11-dxhydrocycloheptme L
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. 3 . heptene, geometric ;iéogp:rs_

.25

430 witha 3dig thylattinopmapy

o . T274261 _
1oy 2 1~ Mehyl - 10,11 ditydrg - 5 - 3 - dimethylaminopropyl) - SH - dibenzo-
-[ad]cycloheptene, opti isomers: thereof and acid ‘addition salts of said compound

3) 1~ Methyl -5 .3 dfiﬁéfﬁYhminoproﬁyﬁ&eﬁé)a - SH " dibenzo [a,d] cycl-

17

thereofand acid addition. salts - of isaid compound and 5
dimetylaminopropylidene) - SH - dibenzas.dloye.
_ Asomers. thereof and acid ‘addition’ salts”of said N-oxide

- .and ‘isomers, e R

{1 S)A phannaceuucal preparauon

4).1 - Methyl- <5 -
heptene-N-txide; - geometric

10

15 15

L mwluch R, and thedottedbond hqx{é ”ﬂi-e- siéxﬁﬁcancé g1ven mclalm 1,
or (b)dehydratmg a earbigibl-of:;!xé--generél;formula

L

©"in which R, and f'rhé-}.dbﬂgd;--:ﬁoﬁdlthave;-_the.; significance given in. claim 1 ang R? ;
2 represens a methyl or ketalised acetyl (as hereinbefore ‘defined) group, a carbimoi 20
. of the general formula . * -

have the signifcance given in el 1, -

Ot;_(d)?treaﬁngacompoundoftl_:_e_'__gt_:ngrgl__formqla '

||!I'IIC LN oty * , :
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CH- CH“OH2

in which the dotted bond has the significance given in claim 1, R’ has the
significance given earlier in this claim, Z represents a halogen atom or a substi-
tuted sulfonyloxy group and A répresents the anioft of an acid,
5 with methylamine, dimethylamine or dimethylbydroxylamine,
or (e methylanng a pmnary amine of the general formula

n"

én—cna--c&a-n

in which the dotted bond has the significance -given in claim 1, R’ has the
significance given earlier in this claim and E represents an amino group or an N-
10 " hydroxy-N-methyl group.
or (f) debenzylating a compound of the general formula -

CH (VIIX
m—cna-cna—n/ 2 )
Y -
w43

P

in which the dotted bonds have the significance gwen in clalm land R’ has the
significance given earlier in this claim, _ :
15 or (g) heating a compound of the general formula

- gl
CH. or
21 /cn~cnéfcxé-nlr+;‘ .- - Nog ] 7
P | : OB CH5~CH 1~ 148
2 Q - HoO I

~ in which the dotted bonds have the significance givén in claim 1, R’ has the
significance .given earlier in this claim, P, represents a hydrogen atom or a

hydroxyl group and P, represents a hydrogen atom or P; and P, together

O
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Ewhcreupon, -in"any desired

:.g'enated i necessary, a ketal ,btamed is deketahsed if désired; the geometric and/or

‘obtained is. convmed into’

i dJmeﬂnylammopropyl)-S -hydrox
‘resulting 1 :-:methyl - 10,1
dibenzo[a,d] cyclohepten -
?pmpyl)-SH-dlbenzo[a,d]cy

; 9): A’ process..
the aid. of. ethanolic. hydrochloric acid.

:out with the aid' of platinum dioxide in glacial acetic acid

mpmsen s additional bond; Q represeats the resxdue""of au aldehyde and B
e am -- .

wlnch tbe dotted bond has the: s1gmﬁcance g1ven in “claim - ’ has the
: significance’ given earlier: in this claim and T represenm an“dlkali metal atom,
wn:h a mpound of the_ general formula :

or ) hydrolytiealty

sxgxnﬁcanée givén eaﬂxer :n this claim and D rep _
esterified ;carboxyl ‘group, -

mpound in- Wh1ch R1
by demethylauon, if desued ‘an -unsaturated product
esired, a 10,11-dihydro compmmd obtained is dehydro-

acxd addition salt

optical isomers are: lsolate from an isomer mixture obtamed _‘d, if desired, a base

7). A process ‘accordin

‘TI—X and :XII.-i§ employed i in whlch R’ and R, each represent. 2 methyl group and
‘the dotted bond in the 10, 11-posmon is hydrogenated, whereafter-a 3-ditnéthylamino-
%-pmpyhdene ‘comp ound'- if
;‘propyl compouii

obtained, is reduced to the correspondmg 3-dimethylamino-

claim 7, wherein 1-meth §1-10,11-dihydro-5- -(3-
5H-dibenzo[a,d] cycloheptene is: dehydrated and the
dihydro - 5~ (3 - dunethylammopropyhdme)

ced to 1-methyl-10,11-dil '

ptene. :
: claim 8, wherein the dehydratlon is camed out with

8)- A’ process:; according’.

-accordi

© 10) A process according to: claim 8 or claim 9, whereiit th reducuon is carried

11) A" process according 0 claim 6, wherein a smri:mg oompound of one of

Efonnulae IIb and IV-—IX_ls employed in which R’ represents a_ -methyl group, the

ated and P; represents a hydroxyl ‘group or P; and P,

-;together reprdsen an" additional ‘bond, whereafter any dimeth la_mmopropyhdene com-

d

lated to the correspondmg ethylammopropyhdene
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" 12) A ‘process according :to claim .11, wherein 1-methyl-5-(3-dimethylamino-
propyl)-5-hydroxy-SH-dibenzo[a,d] cycloheptene is dehydrated and the resulting 1-
methyl - 5 - (3 - dimethylaminopropylidene) - 5H .- dibenzo[a,d]cycloheptene is
demethylated via the corresponding carbamate to 1-methyl-5-(3-methylamino-
propylidene)-5SH-dibenzo[ a,d] cycloheptere:

13) A process according to claim 12, wherein the dehydration is carried out with
the aid of ethanolic hydrochloric acid.

14) A process according to claim 12 or clalm 13, wherein the demethylation is
carried out by treating the 1-mcthyl-5-(3 mmemylammopropyhdene)-SH-dxbenzo[a,d]-
cycloheptene obtained with chloroformic acid ethyl ester and subjecting the resulting
carbamate to alkaline hydrolysis.

15) A process accordmg to claim 6, wherem a starting compound of one of
formulae ITb and IV—IX is employed whereln R’ and R; both represent a methyl
group, the dotted bonds are not hydrogenated and P, represents a hydroxyl group or
P, and P, together represent an additional bond, whereafter any dimethylamino-
propylidene compound obtained is oxidised to the correspondmg N-oxide. -

16) A process according to claim 15, wherein 1-methyl-5-(3-dimethylamino-

' propyl)—S-hydroxy-SH—dlbenzo[a,d]cycloheptene is debydrated and the resulting 1-

methyl - 5 - (3 - dimethylaminopropylidene) - SH - dibenzo[a,d]cycloheptene is
oxidised to 1-methy1-5-(3-d1methylanun0propyhdene)—5H-d1benzo [a,d]cycloheptene-
N-oxide.

17) A process accordmg to claim 16, wheréin the dehydration is carried out with
the aid of ethanolic hydrochloric acid. :

18) A process according to claim 16.or claim 17, wherein the oxidation is carried
out by treatment with aqueous hydrogen peroxide.

19) A process according to claim 6 for the manufacture of the dibenzocyclo-
heptene derivatives claimed in claim 1, substanually as hereinbefore described with
reference to Examples 1 to 17.

20) Dibenzocycloheptene derivatives as claimed in clalm 1, when manufactured

by the process claimed in any one of claims 6 to 19 inclusive.
'For the Applicants,
CARPMAELS & RANSFORD;,
' ' Chartered Patent Agents, -
24 Southampton Buildings, Chancery Lane, London, WC2A IAZ

' Printed for Her Majesty’s Stationery Office by ‘the Courier Press, Imnﬂngm Spa, 1972,
Published by the Patent Office, 25 Southa.mpton Buildings, London, WC2A 1AY,
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