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· (71) .. We, F. l{O}lFMANN-LA Rocm;t &. Co., ·'AKTmNGBsBLL~cllAFT; 'a'.<s\riss · ?=:·-~ 1:ici~·:=z!~*~=t =~-=:T:::·£.;;~~Jilic1t · • · which it Is n> be -pedo~d, to be parti~Iy de8Cri~.:,in ~ct by the foifowmg . 5- .· statement.~ _.- - .•' . - . . · ·Th.e· present invention relates to dibenzocycloheptene 'derivatives and the manu-fa<:turC thereof. · · · __ . _ . __ _ __ ... _ 
· _. · SH-Dibenzo [ a,d] cyclohepte.nes and·>t O,ll "dihydro-SH-dibe,nzo [ a,d] cycloheptenes , having a bask side-Chain iq the 5-position a.re alreaciy kri<>Wn as psychopharmacons; 10< ._.-- . for'. example, 10,11-dihydro-5 .. (3'-'dimetJiy1atninopr6pylic1en~)-5H-dibenzo[a,d]cyclo­. hCPterie - and . 10;11-dihydro-5-(3.:methylaminoP!'.<>py~~i:ie)-SH.:dibenzo[a,d]cyclo-heptene. ... • - -· : ;: - .' : - ;; .... - . . 

IS 

_It h8S now been suwrisingly found in 'accordance with the_ present invention that dibenzocycloheptene compounds __ Qf tjie ~eral formula· . . . 
. •. • • -.··-·····' ... ·• :: .... ~ : ·•..•• ·. ;; • .. ·:, .,. • l. :·.~. ,•· • ' . •: ~. • • .• __ .,_- .. -. . ·:'a:~.. .. .... --- "' \, ... , _ _. ·-

. ~ .- ;,.Bl_) (i), 

... ___ .· ·: ••. -- ••. , . _ . CH-cx2-cm2-N,cH
3 

.. _ . 
--• __ in winch .R1 re~esents -~ flydrogen atortf or· a methy(group, R represents a methyl _ . • · or acetyl group and •the :dC>tted bonds can be hydrogeilated, 

ail well as N ".'oxides of such COIJ?.POunds _µi wltjch R2 J;e~ents a ~thyl ~p, geo­.. ·•metric and optical. isomers and acid "additjoft s!UtS of Jaid com:p0t:inds ·and· N ...:oxides, 20. ·_·/Which differ_from.~:kD.()·w1i'-represen.tatiyes of ~e:~Up-of su~ceS.'.i~·queSt,i~n RY. ; .-. -_-_ .. the, presence of a meth.Y'l or acetyl group in the 1-positlon; aredistmguIShed by ·a- con­siclerably in~ed antidepressant action ~ reduced tojicity. The only slight anti.:. cholinergk: ftction is to be ~entioned as being partiet$rly•advantageous. In addition, the :djbenZOc:ycloheptene c0mpounds of foriJtµla I are .distinguished by various actions 
OJ;l the nervous sySt:em .. Tlltis, adrenolytic, antihistan:ii#ef:lil!:e and local anaesthetic . actiQnS haVe- been found. · · - . . . . _ _ ._ 
.. _ .. ·_·. Examples of dibenzocycloheptene compounds of foriri.µla I and their corresponding N'"Oxides.are:,. -. - .• .__ _ 
· .. · . 1 ~(Methyl or acetyl}-10,l 174ihyd!o-·.5;,(3.;dimethylariliilopropylidene)-5H-dibenzo-. ·_ •. -• : : ·{ a,d] cycloheptene,: ---• · · · · · _ . · - -.'.30 

_ . 1.;(inethyl _or acetyl}-10,11-dihydro•S,.(3-dimethylaminopropyl)-SH-clj}>enzo[a,d]--_ _ __ __ -- . cycloheptene,.· ··:' • .-.; ·' ,,,_., .. · - ,._ · .. · , .. '·· · ·"' . _ · ,.' ., ........ - .. ___ _ - - 1-(methyl .. ·. -01•·,, -:acetjl).:.10;11 .. dihydro-5-(3-methylaznin9propylidene).:. SH .:di~CilzQ-: ., [a,d]cycloheptene,;'' , , · · .•·.· 
::: : ::.-':~>:"'.>" .. >>.· .. ' .. ;:. _, ·. -~. · .. ' . ·;-' 
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1 - (methyl) - 10,11 - dihydro - 5 - (3 - methylaminopropyl) - SH - dibenzo-
[ a,d] cycloheptene, · · . · · _ .. -

1-(methyl or acetyl)-5-'(3-dimethylaminopropylid~)-,SU - dibenr,o[.a,dlcyf.lo-
. heptene, . . ·_ .. · . . . . . . . . . ·, . . . ·.. . . . 

1-(methyl or acetyl)~5-{3.-diinethyfaininopropyl);.5H-'dibeiizo{ a;d] cydohepteiie, 
1-(acetyl)-5-(3-methylaminopropylidene)-SH-dibenzo [a,d]cyclohepteilae; · 
l-(methyl or acetyl)-5-(3-met!1yJ.aininoproP!l)-5H-r1il1enzo [ a,d] cyc;loh:ePtene> . · .· 

· l-(methyl or acetyl):-l.0,11-dihydro-S-(3-dimethylammopropyl)-SH;.cfibenzO[a,d]-
. cycloheptene-N-oxide, · · 

l;.(melthyl or acetyl)-:5-(3-dimethylaminopropylidene)-5H•dibenzc>[a,d]cyclo-
. heptene-N-oXide and · · 
!-(methyl or acetY'l)-10,11-dihydro-5-(3-dimethylaminopropylidene )-SH-dibenzo..o 

[ a,d] cycloheptene-N-oxide. · · . · .· · · · . . · 
Particularly interesting are· 1:-methyl-10;~1 '.'"dihYdro-5-(3-dimethylaminopropyl)-

SH-dibenzo [ a,d] cycloheptene, and 1-methyl-S,.(3;.;diinethylaminopropylidene)-SH-
dibenzo[ a,d] cycloheptene-N-oxide. 

Thus~-~ ·di.'b~i:Yc1Qh~ derivative8 _provided by die preSent .invention are 
dibenzocyclohept.ene compoqnds f)f formula I, as ,\v.ell asN-oxides of such compounds 
in which: R1 represents a methyl group and geometric and optical isomers and acid 
addition salts of said ~pounds. . . . .. . · · 
. . According . t<> ;the pr(,)CeSS . -provide,d by.· .the inven:tion, the dibenzocycloheptene 
derivati\res aforesaid are manufactured by either (a) reducll:tg a ea,rbinol of the general 
formula 

in which Ri and the dotted bond have the significance given earlier, 
or (b) dehydrating a carbinol of the general formula 

:a• . 

(IIb) 

. /Rl 
CH2".'" CJJa-~':'"x,ca 

\ 3 

· wherein Ri and. th,e ~otted bon,d,.haye die significance given earlier and R' repre-
. . . sentiJ a ·111ethyl ~ .ketalised .acetyl (as hereinafter defined) grotip, a carbinol .of the 
general formula 

(rrc). 

··.· .··· 

·.·in.which R~ and ~-dotted bond ruiv~ the sigmficanee given earlier, 
01 an N-oxide .. of .a carbinol .of fol'l:l1ula Ilb ·(:)I' :}Jc in which R1 represents a: methyl 
gtoup; · 
or ( c) reacting a halide of the general formula 
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· Jin '1Vhiclt R' and.tlie do:ti&i bol1d have the significan~ .given earlier and W repre­; , ··~:a·haJQ&~ ~~\·> .. · i'L: :·,: : . . · · •. :;:•: : . i· ; •. ·. :: .· .·: ,. ,: -~ith • 3·~YlJU.JJ.ll}.opr9J>yl magn~i:u~ ~~e, · . : !. · , , . 9r. (d)-•a.ting a: i=<>.111.PPund of t,he gen~ ~Q.mw,la .. '·' .. ,; ·.;_.; 
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(V) 

or 
I . + -

ca~c:e:2-cH2-N(Cli') ~A 

: ' . ' -~ ~- ; !:· . ~ ; , : . ' 

.: ./: .. , .. 

.. : .. ;:·,·: 

. : ~ .. (Vi) 

. :< ;-,: . Cii .. CJ_!f.CHa . <~.·-· ... :-:· ,., .. ;,· .. 
in .wbich·i~/and the do~· bopd$ have'ihe sigiilficari~ given ·earlief~ z rq,ie$enis · . a halogen' •atom or a.·~b8titu¢d.;.s~bnyloxy residue art~ A represents the anion of~acid;.·.·.· :•<>'· ... ·.· ···: . . with methyla.riline, dimethylai'rµ:tie oi;cHniethylhyc.irQxylainjnC, or (e) methylating a comr~ of;tlje;,general;formula . 

,.- •·. ( RI 

:·,.·: ... (VII) 
. ··;::. .'.( . ... 

· ... ~. 

:. . -~ 

.. ~ · . 

3 

' 

10 

..... ·~ 



4 

5 

10 

15 

20· 

25 

30 

35 

1'., L _l', 

l,274,26l .. 

or 

in which R' and the dotted bonds .4ave the significance given earlier, P.i. re.J)tesents 
a hydrogen atom or a hydroxyl:group. and P2 represents a hydrogen atom or P1 
and P2 together represent an additional bond, Q Iepreserits the· i'esidne of ·an 
aldehyde and B represents the anion of an acid, 

or (h) reating a compound of the general formula · 

al 

(X) 

T 
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 

in W'hidl L :represents a halogen atom or a stibstituted. sulfonyloxy group, 
or (i) hydrplytically cleaving !l -compound of the general formula 

:B, I 

(XII) 
.Q /D 

CB2-CH2-cH2-N......_CH 

' 

(XI) 

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 R1 
represents a hydrogen atom is methylated, if desired, a compound in which R1 repre­
sents. a Qlethyl group is oxidised·or converted into a compound in which Ri represents 
a hydrogen atom . by: _deme~ylation, if d~, an. :unsaturated produOt:· obtained is 
hydrogenated, if desired, a 10,11 .. dihyqro co~pound 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 l!ltarting material of fonnula Ila in accordance with 
embodiment (a) of the process leads to an exocyclkally saturated c0mpound of formula 
I. The r~uctior.i 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 temperatm:e .an4 ca. lQ()0 G. The reduction can be canied out under 
pressure, if desired. A carbinol of fo~wll Jia 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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in ari anhytm>us_ or. aque0us medi~. The clehydi'~tfon·is''pre{e.rably Qirried'out in. 

=~~~~:~:4~~ft~~~~Tehf#~ti:1;a:::i ::i~~~: 
by _heanng-·(for e.xampi~,.at _5()0 <;::,::upJ:o the:t~u,x- ;t:eJµpera~,. ~ably a~ ~e 
re.1114 -~~); mtll a high-bo.iliilg .aMY~ris-$0lv,ep~ sticli _as dimCthyl Sulfoxi4e: 
oµi~ ~ ddiydratmg agf;i].~ ca~. aJ.s:o. Jle -~ployeg ;(e.g; _· (leeti~. a(;id,.a,nfiydride :or 
~c acid). The temperature· at_ whiCh -this last-nlentioned. dehydfa.tion. is _¢a¢ed-

,.,,~~ 
the N":-oxi~. of. tli~ carl>inq~. in_ w~~h -~j~ ~pre,.seritS. a ~ethy~ group-. are . ~ed. 
per se jn --tile. -~pecificati0n · Of· ·_otjt_·-_-¢opei:J.W,ilg;~Appli¢8.ti<>ii.: .for_ -~- · Pa~t ~o .. 
28705/71 (now.S~tjal }'fQ;'l,27,i,762) and cariJ~:~e4 .. as ~i~<i.~in; '.fJie· 

a:·s~ion of~:-dime~ylainjn9p~pyl ~gnesiunfclll~ric1C.in.o:Q.e_.9f the inert i;ql~ei:J.ts-

~T:scr;~:tE~l!o~~M!t;~~=~·=mz·-:::-
which are krioWn. per se · for exainple,- by· ·reduction of.--the c0rrespon-t: .... 5H-dibenzo-. .. . .. . . . ......• -... -. . . ... ' . . ·". . . . ..... -· -- ·• ... .. . . . . . ~- ..... -· ·- . 
[a:,d]i;yc,ohepteni5.;one or ·. 19;11;.dihydro.::su:-cµQen#O[a;d],cycfohep~.;5-:Cine .. an4 
Sllbl!C<tuent hal0g~tiori -of the i:esiilting ~.;hydro#· ~nipi>tilid~ · Resqltiµg ·halides -which __ are ... <i~etalised in ~-. 1;;P011ition _ca,n. agairi beo.ketaliSC,4 . itj aC.C9rdanCe with. :tnethods . 
known-P.er:.:se; for_~pk, by fi'eatm;~t-~iµi_:aloWet,;(te. C1-rCT.) al)canol or glyool 

~e·~·:-f:;Jm~~~~bt~;·(f/~~ili~-,k¥c~.--:J£:'.;~--·ih;~~on,_-.a_-·_co~~lll1d;-ot 
fOrJ;llulalV>·V oi:.YI ~ trel\teq wi,th ~ethy~~;-_QimetlJ.yJainine or dii:l;lettlylhyclroxyl_.. 

~~~J~~uia.Iy, Z-_p~~rably.re~ts:a\~~rlne.,-or ~ro$.e~~~~; The su~ti~' 
~Jed. ~tilf~yloxy·.gro11P. deno~ by Z is prderji!;Jlya.Jowel'.(CJ.---C7) alkylsulfonyloiy 
groµp Sliclf .-as-~ m~syloxy (lli~an$ilftinyl9XJ)2; Ji;• pllsnyJ,_sulfpnylQxy · gi:oup, .a• (lower 
(C1:--:C~J antYl):-phenyJs~nylP,xy grq1;1p such as ;fusylo;y ~~a'. phenyl;;(lower (C~~i) 
aJ:kyDsWfonyl()xy. group._ sqch ~ .. ph~yJ..:-~y.lo~ {ph~J:\yl.:.~an~'fonyfoxy). :_ 1)1e. 
anion. A -is preferably· deri'Ve9. ~- -~. iJJorgajc;: api~~ suCh., as 1tY<4'9~ori~ .acid, ··hy~-

~~~h.:.c~~3i~:~~f' !9!~~~= ~~Jia.'jy,:.~'\r _ o;_~ YI .:-'!ith. lll~Yl~in_i~~~ 
dimethylanune or Clirilethylhyt4',!)XYlmPiJ;1C. _is. , S::O-!l~eJitlY . c;ff~ m -~ clos~ ·_ vessel 
~t·:an ~el~ted. ~pera~ ({o~ ~8111Pte; -~t 5GP'.'""f"1,75<>C.)i .'J;'h~-1!Cil1:ment can be 
e£f~d m ~ lll~ organic; s~~yent ~~ a,s .~e~ol.;:ethan.ol, ~e or to.Iuene It 
is prefer~bt~·-to, tarry •QHl ~ tr~t in .. tbe tm.s~· of•lµl_ e,:x:Cc:$s9f mCj:!lylamine;_ 
di';11eihyla.gllne, ~r , d~ethy~y4f~xy~~; ·Where. a C.O.tnJ?O~~ qf fon:lliila IV_ is µSCd, 
this ex~. serv~; as an .~q1d~b~ j8.gent~ Other. ~cid .. lilil~g; ~gt;nts _ :(e.g, i:lnhyclrouS -
~ssium ~b~tJ:~) ;~-hOliJCV~, -~~o;-:~- ~P~~{-A _ 9'Pl~~. ,of ~on.Dula: VI 
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is preferably. treated in the preseilte·of a ittetal.:Organic eompotiild-(e.g.- phenyl lithium 
or a GRIGN:AOO compound). The use of a GRIGNARD compound iS particulady 
advantageous. . . · 

Where a compound of fotn'J:Ula:· IV,, . v o'i VI · JD whi"ch R' teptesent& a: methyl 
group iS treated With dimethylhydtoxylamiiie; there is obtained an N-oxide -of a 
cOinpound of formula· I in which R1 :n!pregent& a' metbYl ·group. .· -

· A ketalised -1-acetyl group· whieh .may ~ present is tetallied aftet ·the· treatment 
with dinietliylhydroxylamme and Di.U&t su~equently be delretaliSed as heteiiiafter des'" 
cn"bed, t0 form the cottespondin:g N-OXi~- of a eompo'uild of formula-I iii whit:h R1 

represeµm a methyl group. - . . . _ . 
The statting materials offonntdae IV and v are ctalrid per se in the specification 

of out copeiidiilg- Application for ~ Parent Ne;. 28706/71 (now Serial No. 
1,274,263) aild can be prepared as deSctiDed.-~. The ~tarting mat:etials of formula 
VI are da_imed per se iri the specification, Of oar oopendibg Ai>Plication· 'fot 'Letters 
Patent No. 28707/71 (now Se:tial No. 1,274;264) ltild can· be prepared as d.esc;ribed 
theteill. . . :. 

AccOrditig to embbdinient (-e)' Of tfie- ;rotess prov.fded by the m.vennoo,. a: eom• 
pound of formula VII is methylated. The methylation can be carried OOt by- ttea:Uilent 
with a ·tisi.tal :inethylatmg a~t sucli as; fiii exampleJ- methyl iodide,, methyI·tosylate 
di diiiiethyl SUifate, preferably at a· temperattire-o,f ca lSa.._,;,75oc; Aceoi'ding to 
anothei procedure, a· riiWUfe -of _f~dehyde ·and (dmiic· acid; preferably m. excess 
and at elevated temperature (e.g. between ca so-oc:.- ibid· the bOiliiig -point of t1ie 
niitnire), iS reactea -Willi a. e:Oinp'Otind of· fc)'rlbW.: VII ifi w4icli · E represents· at1. ll11linO 
group. A ket:aliS&i· aeeeyl group ptaien't iS deketiliSed oy this procedute. A preferred 
aspect for the :ifiluiufa~ of· 'eom'p>'tiiidii df fotm~ I- hi, which R1 -represents . a 
hydrogen «tom oonsiSts m reaciiiijflt eompoufid of-:foimUla VII m \iVhicli B represents 
an ammo group With. a_ hlilofOiinie atid-,esre; (e.g.' ~:.:, o:H1romofotink ethyl e8tet) 
to yield a etitbinlate and' su~E!iltly redireii'ig tliis'. Wfili . a ~et.al hjrdride Stieb as 
lithium ilriiniiiium liydrlde -ar dii.fo1'tifyl fil~ hYdtide; Both the react:i.On- and 
the ~uciion· mj>retefiffily qd?red (>ut m an liieh solV'ent (e.g. ether ot tetl'ahydro­
fuian) and at a tempetattite be1.Ween room tmipet«~ and ~.reflux teinperatl.ire 
of the rtiixt:uie· (especiaIJ.y at tlil! reJl;ux ·ta~Wie).'··Ac~dirig· tcY _another methOd 
for the mantif~ Qi etmipoun-aji of, fotmtila I _iii wtiicli R1 represents a hydr0gen 
a:tOrii; -a oompound o£ fotmwa VIJ · iii •. which B :("epiaenu an ammo· griilip is reacted 
W:itli cfiloral; -- refeiab1y m irieri sol~ streti ~ _ clil6rdfbriii or b~e and at elevated 
temperature (e.g. betW'een_ &i s-oo-e. mid the boiliiig pQiiit of the reaction minute). 
The resuJ.tmg · rorffiylifuii1'<,- · ~ iS' sussequcntly ~uced : ft)• the · deSired ooltl­
P6urid of formwa l with a Uienil· Iiydfide(~.gr lithitun aJ,ummium hydridcHft anhydrou8 
ether). A further metH6a fdi the lfilln\ffactl:ire of"~ of· fotnittla l iii . whicli 
R1 r~ts a hydi"Ogen -atom cOiiSists. iii reaoti:ilg a OOrilpound ·of forii:iuli VII in 
which E represehtS mi 8ifilru> group Witfi ~deeyde; ptefe'ritbly in' an· inert solvent 
silch a8 ~ene· ot · tolUene .-lffid· at- a ~pmitiiie betiveeo: :room. ietiiperamre · 8fui _the 
bOilirig ~int of · fthe readtion miifu:fe. The resulting ScIDFF"s base is subSequently 
converted irlto~the, ~e&i~ cOillpotllid ~:f fb'iirlul« I bY ·reduction. This redtittion is 
c~veni~tly effected Wiili catalytically' aetiwted hydrogen. (for exaii).ple, with hydiogen 
in the presence of palladium-:'Cham>al, nickel at "bdiii.umdionde) or, "C$pecially where 
double ooii& presetif at -we11- .is a.~d 1 .. ~ grattp ~ me to b'e retained, 
with a metal fiydnCle seen as sow:wn- H6i0hydiiae· or litffriffil attmililimn hydride in 
anhydrous ether or dioxan.. . . , . . . . .· 

When . a N-h.YdroXY"'N"'mefli~q cimipOUild of fuiiilula vu iS used;- it is 
Chiefly reacted. With one of tl!C. usJiat ~h"yiating aS@ntS .i!ieiliio~ earlier (e~g. methyl 
iOdide, metbjrl tQ8yliite bi diitietliyl sutf«te) w jiCli.f m N_-oXidC of a eompound of 
formula T hi whicli R.1. represent:S a ntetliyl groi.up. A Iteriilised acet.Yl groµp' R; which 
l'ilay be ~t it) th¢ stariliig in&,tenal-ii' ret;imed bf_ tl:iis. reaction aiid m\Jst subse--
qumtly .i;e deketaliSed iii tT1e :miinfter ~~-~tet; · -· · -

The starting materials .of jorm~-¥11 ~ft~ are· cl.8lmed ·per s¢ iii the 
~ficafioo · of Otir copendib.g -. AppliCiBO,O. f(tt ~- . i;tatent No. · 28708/71 · (now 
Serial Nti; 1,274;265). ~ ciiii ~~ pjef)lh'Cd ~ cleS'Ch'8ed -theteiii · . · · . . . , 

Aecordiilg ta embodim&it (0 of the preseµt ·· "· --- '~ a: C6mp00rid of focmtila· VUI 
i$ debeDZYtated. By tliC ctebmlyfmml; fJi &mYrg;:; attached· to. the mtro~ii'litOm 
is tep~cea by a hydrogen ·at:OOi arid, tlj!*f iS ·-otfuiiiied a coriipOmid of fomiiihi I jn 
which R1 represents a hy.drogen atom.· 'fhis· de&DZYia.tion· is &n:vCniently <:&med out 
by reduction With an alkali ~etal (t¢~ $'8diurii or lithium) in li . uid ammoma. Aceotding 
to . thiS ptocedurej dOtible bonds • whicli ·ate present are s~tantially retained. The 
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debeiiiylatio"ni·can also -_be · .. ~ri,i~d :.out:.by treating, 8;-.compofui~--~f the .:formula:vg1 
with a·:hafoforinic atid •estet and 'hydrolysing.the· resUlting·carbamate;: The·aict>hol1c 
portion: ·1>f ·th.~ · haJ.Qfi>nrtic:a'.cid ·· estet is preferably; derived fro.In: ~ · 1c:l'werf alkanol' (e.g .. 
methan~l~ et:haD.of :o:r ·ts~ptopanol), · p~enoi:· 0r a phenyI;;(low'.el'. (C1~1). · atkanQI) (~.g; 

~~=J·~~~~!.:g::~~~~e:i~:::::a-·~ri~~=~~Wrili~;::::·:::; 
as:xylenf~rtOluene an!'.:I. a:t·a·~einpera:~ll;i'e-betweeil ca· 50°C;'~d~e:n!flnxtem:~· 
of the ~ixtuie_; pre~e::rably' af the(reH\ix temperature/Fhe<sµbsequeµt hych'.ol}'S1$ ·tail 
be . carried. • .Out .. Uildei' aJkaliri.e . or: ·a:cidic · ·eonditions {for•. ~iµtlp~e, with ' the aid · of 
potassiuri_i hydroxide in/hlitanol ot: ·hydrogen bromide in -glacial: ,acetic acid)"'and·~.at·_a teiµperature between ca soo.q _and 'the boiling point of. the @xtute. : .. ·· ·:: . . :. ;• .. :·.·: .: : . ; =. ~-
, : . The starting material$ _pt:.formti:la VIII are claimed ;per::se in the specification; of om cope.riding ApPlication· for ·Letters Patent No. 28708/11 (now Serial no 1;274,265) 
and can be prepared as described therein. · ·.:_ · .· · · ·. ·· .: ' · 
·' .>According to einbodim.enf .. (g) of the foregoing ptoce8s, a .. cc;>111poUµd of:fo~Ula: 
l}~a .~Q:{JXb is heated.:;~f ; d~ited, the heating_ can be effected 0m' the 'PfeseriCC: ~ of 
aque9Us. acid.~· as stilfµt-iC·acid. Carbinol starting material.S. ~f fOriliµla: IXa or.I~b 
a:r.e::de~ydnite<i arid'ketaJiz~d,, J.:acetyl groups present are' ~k~sedi ,The substitlle?J:t 
Q is si¢ti:ltaneo1J,Sly . remoye4·,,and the:· corresponding compourids ¢ (oriri'Ula J 'iri" which· 

Ri ~~~=til:~~rra= ~*t Q.~:!tsi tor eXamp~~, ~.~ti~i~loi'.'~~-;£<>~~~-
RiiCH= ·' iri'.whitji R2 .. repre~ts· an · alky.l, ·phenyl; ph~~l; a:lkylphenyl ;o:r= hlk0.Xy.:. · 

.. 

fii:llti9n ,Of ptir > oopending;.'AJ?Plication f()t :Lettel'S Pate.µt No; 2870Q/71' (n<>W :serial 

(Ci~,) •alkylS'!IlfQilylolfy='group sucli ,as ·nies'yl6xy, a-·lojer (Ci~;)"'.cyCloillkyl­
sul£onylo:icy :~ · ~uch/a:S :cyclopropylsillfonylo:icy, · the''phenylsut:fonylofy ·group; ·a 
(lo\Ver .alkyl)::.pltenylsulforiyl~xy· :group . such· as; tosyloxy· ~or: =a phenyJ::.(loW:Ci'. ··filkYI).; 

~If~~~::~ 
l'"a~l:group whieh may b~present) 'with alumini1~i:n.::'isopropoxide·:arid·su1Jsequently 
reactillg -~ pr0d.l1er with 'an:·aJ.ka:Ii metal amide 'or~:hydride~ A suitable ~thod :for 'the pr¢paraijon of.the ~g-.'materials of formwa· xiii· which .. R,•representli· a/·ketalis~ 
acety~ group· comprises th¢·,following: · 1-ca±tl;loxy40;11 .. cµhydici5I{~dibeliZO[a;<lJ­
cyclol1e~~s .. one prepai;ed 'as'iil· Example 5 Of. Appliciltiot(28705/7·l''{S.~al No. 
1,274,262) ·. ~-·. conv~d )~t& the · coriesJ)pnding. 5 .;hydroxy: comp(>up.d' with· ·sodiµni 
;borohydri~ -in dio~ -ah.4\ .~e -5'...ihy~Xy- compotind':ts .~fo~ ·'into :$e ::5.; 
fuiSubstimted compound With hydroiOdic acid, and ·red phosphorus: The' 5.:.uns\ll~sti.:. 

~~"."'~lit~a~~ acid, . l.:.acery1~10~11 ~ihydrq.;S:H'"diberiz6[jl,d] cydohept¢µ¢.. is: .. obtaii#l": and •':this' is 

~s~::1,ti~!~.~;:~:~!~et1~~=E!~~J:·,:~~~~er=~~~~-<>~lo:~~'.'~ 
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.According to embodiment (i) ()f the foregoing process, a compound of formllla" 
XU is hydrolytically cleaved to yield a compound of formula I in which Ri represents 
a hydrogen atom. In form.ula XII D can, for example, represent an acyl .group such 
as a lower (C1-C1) alkanoyl group (e.g. formyl or acetyl), a phenyl-(lower (C1-C1) 
alkanoyl) group (e.g. benzoyl), :~dower (C1-C.) alkylsulfonyl grc)Up .(e.g. mesyl), the 
phenylsulfonyl group, ·a, (lower alkyl)-phenylsulfonyl. group (e.g. tosyl) or a phenyl-. 
(lQWer alkyl) sulfonyl group (e.g. phenylmesyl). When D represents an esterified 
carboxy group this is prefera,bly a lower carbalkoxy group such as carbomethoxy, 
carbethoxy or carboisopropoxy, the carbophenoxy group or a lower carbophenylalkoxy 
group such as. c~bobenzoxy. Where a starting material of formula XII in which D 
represents a group which does not contain sulfur is used, the hydrolytic cl~vage 
proceeds under the q:>nditions which are usual for acidic or alkaline hydrolysis (e.g. 
with heating at a temperature betw~ .ca 50°C. and·the-boiliiig point.o~ 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 ~o carry out the hydrolytic cleavage by treatment, for 
example, ~$ -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) .. ·SUC'h 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 coDSists in 1!reatment with \liquid ·ammonia and an alkali metal (e.g. 
s:~um). In the case of alkaline hydrolytic cleavage, ketalised .1-acetyl groups must 
subsequently be deketalised in the mariner described herdnafter. . 

.. The starting, materials of formula XII are claimed per se in the specification of 
our copending- Application foi: Letters Patent No. 2870~/71 (now Serial No. 1,274,265) 
and can be prepared as describe4 ~.· 

The compounds of. formula I manufactured in the manner described earlier can, 
ff desired, be subjecte4 to further ·transformations:. 

· The resulting :compound of formula I· in which Ri ~presents· a hydrogen atom 
or a corresponding coµipoUn.d containing a ketalised 1-acetyl group can. be ttans­
formed-.iµto a compound in which.R1 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 . rem., 
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 S0°C. and the boiling point of the mixture), is reacted with a c:ompound of formula 
I· in which R1 represents a hydrogen atom. It is. also possible, where R ·represents a 
me$yl_ group, . to obtain a corresponding compound·. of f~ula I in which 1l1 repre­
sents a methyl group by reacting a compound of formula I .in which Ri represents a 
hydrogen atom with form~ldehyde and hydrogen at room temperature in· the presence 
of . a. catal~t such as palladium-charcoal, RANEY-nickel or platinum dioxide . 

. ··Resulting· compounds-.of formula I· .. in which Ri· represents a methyl group or 
corresponding compounds containing a ketalised 1-~l group. can be transformed 
into the corresponding compounds in which R1 represents a hydrogen atom. A particu­
larly suitable ·embodiment of ·this transformation consists in reacting a compound of 
formula I in which Ri represents a ··.methyl group with a cyanogen halide, preferably 
with cyanogen bromide .. The . r~ction is conveniently carriecl out in an inert. solvent 
such as, for example, benzen~ ether, tetrahydrofuran or methylene chloride anc;i at a 
temperature between room . temperature and the· boiling .point. o.f the mix~. ~ 
J;"esulting N-cyano-N-m.ethyl-amino compound is subsequently hydrolysed in a manner 
known. per se in alkaline or acidic- µiediwn, a compound of forniula I in which Ri 
rei>resents . a hydrogen atom being formed as the J>ase or as· an aci? addition salt 
depending upon the hydrolysis medium used. . 

. According ·to another Cl,llbodiinent for the. demethy~tion of compound.s of forµiula 
I in w:hich R1 represents a methyl group or of corresponding compounds contairiing 
a ketalised 1-acetyl group, these compounds are treated with a halQiformic acid ester. 
and the resutting carbamate is hydr()lysed.. The alcoholic porti,on of the .haloformic 
acid ester is preferably derived from a · fower alkanol (e.g. methanol,. ethanol or iso­
propanol), . pltenol or a lower phenyl~ol. (e.g. benzyl alcohol). The hal~ atom 
is conveniently a chlorine atom. The treatment with the haloformic acid ester is con­
vc;miently effecte<J in a high-be>iling 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 .refltµe temperature.,. The -~~sequent hydr9lys~s can 'be carried. out :µn.Q.er ~e 
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···.·~ > a$~~~1~~~~~!~..d ... • -,~ ' . . By oxidation: of a ·c9fupound .of f~rmula I m)vhi(:h R1 : represel)1:8. a, methyl gro:up 

' ,.;,. 
-:._':· :· 

::· 

. ··s or a· corresponding· CO!µpound' -9>nta.in.!ng- .·a .kt'.talised 1 "'ae¢cyf group,: a (;Oi.tesp9ndmg N-oxid~, is obtained;· Various ::compQ'liilds 'which readily reJdu;c: :_ofygen, can be .used .··as the· oxidising. agent; foi eXll:IIlple; -9rgaJlic' ·peroXides. s'uch; as moil<>Sul>sti1:Ute4 organic ·peroxides (e.g. alkyl hydroperpxides:con~hilrig)1p'.to i··car~ri atoms ~ch a11 tertbutyl . hy4rQpero.,xide as wcll as phenyl~S,Ubstitute4. · _detjva.tiye& of: Qllfyl hydr<>peroxides: eo~-10 ... taining up t<;> 4 carbon aroms: ~uch as:.cuiliyl hydr<)p(:rij:xide). J.f.desired, the= P1tenyl · · · ... · su~tituent can_ aµ-cy a further subst;i~t .(for exarilple', ::an ·alkyl or: iµkoxy gro11p .·.· 0011taining1up to 4.carbon at:Oms.,or a.halogen ~atoril)•·As the oxidi$lllg ag(![lt there_ can · · • U;o·b,e used vaci.9t:111 in<>rganic_Q;~dji;ing agents;Joi'exanJ.ple, hydroge.11.peroxi,de; 9z9~, ·. h~orites fu.~ as·• sodi~; -.. p9ta~siumf Qt·• :amDl.oniuni·· h~orite, .. perq-xymono­disulfuric. acip and :peroxydisulfµr.ic ac;:~d. 'The· ll8¢'. of -hydrOgen ·perQxide is. p~~· The roxidation. is advaritage011sly:• effec:ted: in. li: _s0lyent such •as;• for. example,·. metl1anoJ, . etbanol, ether~ beJµeiie or chl_or.Of~m. and ,at: a tei:nfiera~ ~n .•libout•·nll.nllS .. , 50!?(;. and lOQC?C, After . work~: up -~ the usila1 Jlilin:n.er; witli the .ieJnovaJ, ~f. the · .: excess oxidising agent,.· there .is:~obtainecl ,tll,e·-,coJ±esJ:)<inding. ~N.~xide •. The Ja.~er i.s · _20 . con,:veniently~vered.iiithe!fo:rm_Ofan_atjd·~diti&Jsalt· · > .. ... ... _. ,_,. . · . ·· .. ·.. ..· .. Co1npounds of foiµiul_a.Tin whitji R tepresentS a methytgrou.p and whicl1 cilr:ry ; ·m. exoCyclic dQUble-boiid lli the. 5 ~p9sitiop, arid/OI' a· double 'brind iJi th~ 10;1 l;-'pOsition · ·. : can be hydrogena:ted' to . yicld the C()rie~pori~gly )aturated corilp01.1I14ll. ()f :formula I. The double-<0011.d in tliC::lOill-.~tion is- more,~y-)1ydrrigenate'd than- the ex.~c :::25 ···· ·:. double•bond in tlre 5-p:>S~tion s9,that,; inspf!lr as JJotb.. ·are .Siirtultane<>usly ~t, the ihydr0genati0ii can be carried out se1¢ctivcly on the doubl~boiicl iJ1 :tile 10,11-position. · Th~_ hydrogenation can. lie ·carried'.. 9ut; ·'for. example, . at· room . temperature -with: .the aid .. of hydrogen in ~e presentj:·_ of a::catalyst :8Uch ;ai;• RANE,Y .. n.ickel,. pjl.lJ.adjum•tjiarcoal 

<30 
:':. 

.··orplatinUm.oxi(je. _:_·, .. •.:·· ., .. ,,,:· < ... :· .. ;·:._<.·~:.:;.··:_·· ~·: -·.,· • : ~Om.pounds of ~ormula I w~ch co11.ta,in a, sin~~bOnd•in ~10,lJ:-position or : coirespOO.ding -compi)iJnds ' ooI>.tlilillJig ')l ketalis~'; l '.".f!cetyl: ' Si'oilp ' can ' be d~ydro­' · 8:eruited . in the 10,1 l•position: This . is conVenien~ly · effected by hea.ting (e.g. to -150°-2$00C.)with. a:.~ta1yst-sucli as palfadium"chiln:<>IU, RANEY-nickel or platinum ' .• dioxid~ eonv~ently in: ail iiiett. solv¢il:r i;:iitji asiJor :_example,: tetfahydronaphthalene . ' '.::35 ' ot. diethyleneglycol mon()rhethyl ether-, ' .. ' ' :' ' ' ' ' ; ' ' ' ' ' :· " • . .. < ·· •. ·. : Aceording to another Procedm'.CJor,_th:~ deliydrogen,a,.tio~ of C<>!llpounds. of formula ····· ... ; _ {which C:ontain a single·¥ncf 'in the 10,U:•pOsition and a.methyl group R or-corres-. ponding cQ111pounds · containing ·;a·, kAAUii;ed _'l:-ac~l.group/ 'after._ tJie .. intr_oduction of a protecting group iritQ ; any '.COlllP!>Und. in :wbi¢h. 1,l1 rePni~ts _ -li ·,hydrogen atom, a halogen atom is introduced. into<.tli~-)()7_-:Clr H~tion.bylialogenation .. l;'h_e _halogen .·:atom can be' split o:ff.: in the manner--describeifbereiriaftet: with' the fo~a,tion of a . JO;U-double-bond. After spliiting.'.off: anf'·pro~g group whiCh may _l>c;; present, 'there is:obtained a colllpoui:id~off911riula l_whigi;eoptiiins a doubl~bond in.the 10,n-; •. poshlon·ar a corresponding Ccimpouµd'coritaining'a keialised 1:.:a(;Ctyl ~up. ,: . : . .. - A5 · '. · ·. Examples. of -suitable Prot:ed:in:g·:' groups whiCh can: be':Used:: in. the-: procedure described 'in the preceding pa¢graph -~;the; S:Y'ano ~p or· :ari ,t=llteriti~ earboxy _ · group sl1ch as carbollle'thoxy~ carl>~h-~xt~ :fa!b~opi:~po~, ca;rb?Plleµ~xy ,and· carbo-
.. ~ .. • < , benzoxy; __ The cyano gro11p · 1s C()µvemc:IJ.tly mt;roduced_., l>Y ,reaction: w;ith a cyanogen .. 'h~ide (preferably cyanogen .t?ri>~icle)~;f()r e~IU'llp~e, .il). 8ii'inei:t solv~t such as benzene, > - ·· ; · 50: · ether, tetr8hydrofuran or methy~ene:~ ch1otjde ~cl a:i:: atempei::a:ture between room .. temperature and the boiling po~nt·:~f the_, i:e.action:inixfure. The.:intrQduction of an 

55: 

· :·• esterified carboxy group_is, effect:ed,,fql'. -~mpli;-:by: reactiori''wid1 a con:c:sponding halofomlic acid el!tel' such as· a:·Chlor.ofonnic:·acld;.es~: .. This rea~on is: preferabJy 'effected in an inert solvent (e;g~:-,ciµor.c>fo]jn, :Xylene or:-toluehe) and a~ b_etween room temperature ~d the boiling point of:the:-reaction mixture If the ~o group or an 
··. =~=~1;::~··i!ro~~~.~n:=~a~f,°~~4~~!;J~--~~~~: · µ°iethylalriine or pyridine)~-- The::reacti()n J:hen pro~ :Particiilarly, rapidly,- often already at room.~peratlJl'e'.> ' '' :-<·- ' ' : " ' " .:.- ·, :··' : · ... ' .' ' '§o • , A fu¢.ler protec:ting group 'Yhicl:t;-is stii1:1t{)Je.for ·intro?tlCti()n into a comPOUQd '. ... .of formula I in which:Rirepr~ents._a·-hy!frogeil ataw is_an.ac;:yl group derived from .· .·. .· ·' a lower '(C1..;_c,) carboXJ1lic ae1d (e.g, :aµ acetyl:, iS~l?ut:yryl~ benZoyl or phenylacetyl 

··._,,.· ·.: 
~. : . : .. . 

. ' :_,-.' 

.·.·group). The introduction of such_;a protecting g1'9upis effected; for example, by reacting ,., 11 compo:lind of formula Tin which' Ri re~ts a hydrogen' a~ with acetyl chloride '.-;":./.:: .. :·.: .. 
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or aceti.C anhydride, conveniently. in : the . preSence of an acid-binding agent (e.g. 
triethylamine or pyridine). The ·re-action ·can be effected at a temperature between 
about room temperature and the reflux te,mpemture. of the reaction ·miXfure, although 

;room temperature is often sufficient: . . . . 
· The resulting coinpoWid; whicli may be protected at the :nitrogen atom is subse-

· quently treated. With a halogena~·agent ·such ·as· N.:bfomosuci:ininiide, N-chforo­
: sticcininiide, bromine, chlorine or sulphUryl chlOride, whCieby .··a halogen atom is 
illtroduced into. the 1~ or l 1-position. This · treatm:ent. is preferably effected in an 

, inert solyent such as car~n tetracltloride, berizeile, heptane, chloroform or tetrahydro­
. fui'an' and at' elevi:tted teniperatiJre (e.g. at 50°G up to the boiling point of the mixture). 
It is very advantagepu8 to aqd a small amoµnt of a promoter (e.g. azo-bi~-butyro­
nitrile or dibenzoyl peroxide) as well as a hydrogen halide acceptor (~.g; pyridine, 
triethylamine, C9llicUne, allyl ~oride or an epaxide). The resulting 10,11-dihydro 
.oomporind~ which is halogena¢d 'in the 10- or 11-position, is. snbsequently treated 
with_ a basic agent (e.g. sodium hydroxide, potasSium caroonate or triethylamine) at 
a temperature between room ienipetature ~d the boiling point of the ,niiXt:ure, ·whereby 
a IO~ll..;double boii.d. is forined With the splitting off ()f hydrogen halide. Any piytect-
irig group ·present on the nitrogen atoin is then hydrolytically split off m· the n1anner 
descn'lbed earlier, and there resrilts a compotmd of formi.ila · I in Which a double-ibond 
is present in the 10,11-position or a corresponding compound containing a ketalised 

·1"'.'a,cetyl gr9Up. . . . . . . 
The deketalisation of a ketalised -1-acetyl group is·· conveniently effected by treat­

ment with a dilute acid such. as ·hydrochloric ·acid or sulfuric acid .·at a temperature 
between room temperanu-e and the boiling · point of the mixture. The treatment may 
be carried out 'in the presence of a lower (C1-C,) alkanol sucli· as, for example, 
methanol or ethanol. . . . 

Resulting_ compounds of formula I· ill whiCh an exocyclic double-bond is preserit 
in the 5-position :and their salts can be separated into their gemnetric isomer8, i.e. a­
or i6":-isom.ers. The methods of separation are known per se. The ·geometric isomers 
are preferably separated. by fractioruil crystallization of the add. addition. salts from 
a solvent (e.g. acetone) or from a solvent mixture (e~g. a mixture of m.ethanol and 
diethyl ether)~ . · · · • · 

. The resulting compound$ of formula ·I in which an exocyclic single-~d. is 
present in the 5~position and their salts ei:ist as raceinates. A tacemate can be 
separated into its optical isomers in a manner known per se;- for example, by reaction 
with optically active acids such as ta,rtai'ic acid or camphorsulfonic ·acid and subsequent 
crystallisation. . 

The separation· of the geometric and/or optical iSoinerS can be undertaken at a 
stage in the process so that, ill this m.arui~, the proce8s in acc<>rdance with the 
invention is carried out using geometrically and/or optically uniform·starting materials. 

The compounds of formula I and the N-oxid~ of those compounds in which 
R1 represerits ·a methyl group are bask in· Character and can be convetted into their 
acid addition salts. SuCh salts ar~ for aample; those with organic acids sucli as oxalic 
acid, citric acid,. acetic acid, lactic _aeid; malcic acid and tartaric acid or with illorganic 
·acids such' .as hydrochloric acid, hydrobromic acid or sulfuric acid. The aci<;I addition 
salts are crystalline solid substances wbicli are s0luble in \vater, somewhat less soluble 
in polar solvents suCh a:s methanol and ethanol and relatively insoluble in non-polar 
solvents suCh as benzene, ether and petroleum ether. · · 

As mentioned earlier, the dibenzofycloheJ)tene derivatives provided by the inven-
tion pos$CSS an excellent antidepressant action. To demoliStrate this, a ntimber of such 

· derivatives were administered to groups eacli compri~ing $ rats in three doses of 50 
mg/kg p.o., twice on the day lbdore and_ once on_ the day of 1lhe eXperiment. Six holirS 
after the· 1ast applica~ori, the rats received 20 mgfkg of 2:..hydrcixy-~ethyl-3;.jsobutyl-

. 9 ,10-dimei:hoxy-l,2,3,4,6; 7-hexahydrO.:l lbH..;~ [a] quinolizine bydrochloride in­
j ecred subcutane0usly~ The same dosage was adtrii:nisteredto a ·control grol.lp_of 5 non­
pr~treated r~ts. ·J'he : ratings. include central al;td .·peripheral sympti>inS which are 
characteristic for tricyclic antidepressants [See Aim. N.Y. Acad. Sci. 96, 279 (1962)]. 
Motility (climbing), sensitivity to stimulu5, seeking behaviour and suppression of 

. ptosis were observed for the purpose. of determining antidepressant action. These 
changes were ·recorded according to a· rai:in~ sclierile ~hicli utilized· nul:nbers. 
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, The.:c;l!;rlvative8 set forth in Tabl~:I h~after dem~ted in this test a strong 
antidepressi~. ·actiQn which manifestCc;l '' it:sdf in strongly:. llic.i:eas~.d characteristic 
motility,·.· ,s~itiyity_ t;o s._tinlql~--s.~ltjrig !lefu1Yioµr __ ~s _well-'a~·- ¢omplete ~pression of ptosis., 'T~e-,state~ percentages fil.'.C compared with the i:VaJ.µ~ {Qr amitriptyline [ 10,U .. dili,ydro: ~ S - !(3 ,. · dimetlJ.ylaµJinopropy!id~e) · ~ SH';. dibenzo[a,d]cyclo-hepte.P.e; -~ttjptyli~==:~QO%J. -· .. · '.:: . . - . . . 

· l'est Derivative 

,pM~yI-io;·u-dihydro-5-(3-dimetlJ.yI .. ,,,,, :· ... 
aminc>ProPYJidene)~5H-dibeuzo[a,d]cj4iJ..,~.: , ... ,, , 
heptene' hydrocliloride · · ' · · 

l;;;Methyl-10,11-dihydro-5-(3-diµi~yl-: 
· · alninopropyl):-5H-dibenzo[a,d]&cloh~e 

h droehloride · .. -,,Y .. · .. · . 

' ·:i.:.M:~1;.10,l l:-dihydro-5-(3-iµ~y~()­
·propylideJJ.e)-5H-dibenzo[ a,d]cyiloheptene . . . 

· hydrOcltloride · · · 

·_, 1-1\1.~yl:-10,l l-dihydro-5-,(3~:inet:hyl,lririin9:. 
=propyl).;5H-dibenzo[a,d]cydoheptene ··· ·· · 
· hydrocllloricJe · 

'1-Methyl:-5-(~-dim,ethylaminopropylid~e)- · 
5H,.dibenzo[a,dJcy4Qhw~ene hy~ochlc:>ride .. ·.·_:.:-.. ·.·.". ·-' 

'l •Metbyl-,5-{3.-ni~hyl~opropylid,ene}· .. - -
. : ; . 5H;~diberiZ~_[a,d]q)i&lq~ept~e hydrocliforide 

:, ,.' ·,_ 

·· I.;Methyl:5~(3~~ethylain4ipp.tqpylidene)-
5H-diberiZo[~d]eyclO~eptC#e'-N,.oxide .· ;_ hydrachl(>ri~~;>~;:;;.::,. :· ... ,' . . 

... . •,, .· 
. : ;~ ;.. . ; 

.. \.-. 

:.:.:_,,_· 
_, . ., :.180' 

.-···~· · ... 

_:; ...... :uo· .... . 

. . . 230 .. _.,;.· :-· 
~-· ,_ .. 

... :. ..~ \:" 

.. i. .. ~ 

···'. 140, ._._.'._; . 
.· .. ~ . ', .. ':' : . . . 

.: .. : .. .; 

·::_--:::The 1ow t6~6~ti,~tt6b· .. qjbeµz~cycloliCptene derivati~e~:;J;to~id~~ by t:bk m:vention ·· ·:e:an . be · illustrated <by, ·the actite tqxic;icy of 1-methyl-10,0-,dihydtj>.-5,-{3-'-diinethyl-::anµ11opropyl)-SH~dib@.zo [~.d] cy~lohepterie hy<lrocll1oride · fu_ ·mice'-(44-hour .values): . . .. •.. . ·. . , .... ·' '.' . ·.. . . . ... "''·:-·' ·'.: .. : ·; .. '· .· · ·/:.: ·~ ' · · . ; ; ; . .-, LD~~ ·i.v.,· < 25....;,.so ~_-mg/kg · .!. :.' '·· ·· ·'· _,, . 
. . - LD,0 p.o.=300-600 mgfk$ , __ .• :: ... 

> .: :,-: ifu:: ~oi antie~~~~e~gk ~ti9~. can :be.-iih9wn by. th~: iack -~i ~ali~an~n 'i~ibition 
)i1 :r3bhits.-J'he.~iva~Qri.- in .. "iabJ>itS ,~der light ure$a:Q.e_:narco'$iS' was increased by . : pilocarpiri!l! itlft#ion' (~•-.,ri:ig/kg ~.c~:)· and .the ,amo~t· of saliva: :W:as ,rii~astjr~ · ai·'iiit~s · ofS~inu~s. J'h~· ·inhibitio/.l ofialiyatfori .js .exp~~sed a(~ percentage biised.:µp:qn· ~e .. sallvatiqll;19f~~s .which .. oiily 'i#~~ pil0c;upine. _;_,_ .·);, • •·.' ;. :: '• --,~- .. . . The::<.tCiivatives as seffoi:th in Table II 'herCinaftei" demonstrated fu. tllis test a 
low s8:I~~tioJ1 iiihibftion, (amitriptyline""'.'"_~6fa::._inhibition of saUyatic)n) . 
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_TABLE II 

Test Derivative (3 mg_/kg z'fJ •• ) 
% Inhibition of 

Salivation 

1-Methyl-10,lI-dihydro-5-(3-dimethyl-
aminopropylidene)-5H-dibenzo[a,d] 
cydolteptene hydrochloride 50 

- -

I-Methyl-lO;I l:-dihydro-5-(3-dimethyl-
aminopropyl)-5H-dibenzo[ a,d]cyclo-
heptene hydrochloride -50 

I-Methyl-IO, I l-dihydro-5-(3-methyI;.. _ 
aminopropylidene)-5H-dibenzo[a,d]-
cyclohepten.e hydrochloride - 50 

I-Methyl-IO, 11-dihydro-5-(3-methylamino-
propyl)-5H-dibenzo[ a,d]cyclohePl:ene 
hydrochloride 40 

1-Methyl-5-(3-dimethylaminopropylidene)-
5H-dibenzo[a,d]cycloheptene hydrochloride 60 

•I I-Methyl~5-(3-methylaminopropylidene)-5H-
dibenzo[a,d]cycloheptene hydrochloride __ 60 

1-Methyl-5-(3-dimethylaminopropylidene)-
5H-dibenzo[ a,d]cycloheptene-N-o:xide 
hydrochloride 14 

The compol,lDds of formula I, N-oxides of such compounds in which R1 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 

isomers can be used as _medicaments: for el{ample, in the form of pharmaceutical 

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 cartjers are water, ·gelatin, 

lactose, _ starches, magnesium stearate, talc, vegetable oils, guni arabic and poly­

alkylene glycols. The pharmaceutical preparations can be made up in solid form (e.g. 

as tablets, dragees, 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 

therapeutically valuable substances. -
Convenient pharmaceutical dosage_ forms contain 1 to 200 mg of a compound 

of formula I. Convenient eral d0sages. are in the range of from 0~1 mg/kg per day 

to 5 mgfkg per day. -Convenient _parenteral dosages are in the range of from Q.01 

mg/kg per day to 0.5 mg/kg per day~ However, these ranges can be extended upwards 

or dOwnwards depending upon -individual requirements. 
__ The following Examples illustrate the process provided by the invention: 

EXAMPLE ·1 
18 g of 1-methyl-10,11-dihydro-5-(3-dimethylaminopropyl)-5-hydroxy-5H­

dibenzo[a,d]cycloheptene [prepared as described in the specification of our copending 

Application No. 28705 /71 (now Serial No. 1,274,262)] and 180 ml of 31% ethanolic 

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)-5H-dibenzo[a,d] cycloheptene hydrochloride (mixture of the a- and 18-

isom.ers) melts at 216°-220°C. after recrystallization from ethanol/ether. 
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ExAMPLE 2 
39.5 g of 1-methyl-~o,U~dihydrc>-5-(3-dimethylaminopropylidene)-5H-dibenzo­

[ a,d] cycfoheptene are dissolVed",in ·400 ml of gb!.cial acetic acid and hydrogenated at 
room temperature and under·normal pressure 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 th~ residue distilled, 1"'.methyl-10,11-dihydro-5-(3-dimethylamino­
propyl)-SH;,dibenzo[a,d]cycloheptene passing over at 140°C./O.Ol mmHg. The 
hydrQ<:hlOr;ide ·melts at .181°-183°C. after recrystallization from ethanol/ether. 

. ExAMI'I.B 3 
· ·. ::'.~q. g of 1-methyl-~o;:il.;;dihydro-5-(3-methylaminopropyl)-5-hydroxy;,SH-dibenzo­
[a,d]cyclohepten.e [prepared as described in the specification of our copending Appli­
c~tion No, 28705/7l (now Serial No. 1,274,262)] and 100 ml of 3% ethanolic 
hydrQchforic acid are heate4 on a steam-bath under reflux for 3 hours and subse­
qu~tl)' evaporated to dcyness. The residual 1-methyl-10,11-dihydro-5-(3-methyl­
aii'Jitiopropyli~e)-5H'."di~!l'[a,d]cycloheptene hydrochloride (mixture of a- and 1B­
i.Somers) mdtS at 2~oo:..;,_2280C. after recrystallization from ethanol/ether. 

. . BxAM.PLE 4 . 
12.2 g of l-,methyl-10,U-dihydro-5-(3-dimethylalilin.opropyl)-5H-dibenzo [ a,d ]­

cyclohepiene (fissolved ·m··i~o. ml of dry benzene are added dropwise to a mixture of 
13.6 g of· chlorofolmic atjq· ethyl ester and 50 ml of dry benzene and the whole is 
bc)ilecl. an.d • stirred under ·reflux for 20 hours. After cooling, the ·benzene solution is 
washed ~th dilute . hydrqchloric acid and with water and evaporated. The residual 
l -)nethyl ::.. 10~11 -· dihydro - 5 - (3 - methylcarbethrixyaminopropyl) - 5H­
dibe1lzo[a;d]c)icl0heptene, which is claimed in ou.r Application No. 28708/71 (Serial 
1'fo, ~ 1,274,265) distils at ·1so0 c./o.01 mmHg. 10.6 g of 1-methyl-10,11-dihydro-(3-
methYlcarbethoxyaniinopropy-l)-5H-dibenzo [a,d] cycloheptene, 12.6 g of potassium 
hyd.ioXide._and llO)nl· of n:.:butanol are boiled at reflux for20 hours under nitrogen 
arid with Strong 11tirring.. 'file butanol is distilled off under reduced pressure, the 
resid.u~ taken up in: eth~ 'and the ethereal solution shaken , with dilute hydrochloric 
acid; · ,By· treatment· .. of the•• aqueous acidic phase with excess potassium carbonate, 1-
methyl :. 10,11 - dihydro ;..: 5 - (3 - methylaminopropyl) - SH - dibenzo[a,d]cyclo­
qept<;Jie sepa111tes out as ~;oil which distils at 150°C./0.01 •· riun Hg. After recrystal­
li?ti9n from ethaliol/ether, the hydrochloride melts at 173°-175°C. 

. BxAM.PLE 5 
, 10 S< of 1-niethyl-5;.(3-dimethylaminopropyl)-5-hydroxy-5H-chbenzo[a,d]cyclo­

heptefie Lprepared as described in the specification of our cope11ding Application No. 
28705/71 (n~w Serial N&-),274,262)] and 100 ml of 3% ethanolic hydrochloric acid 
are ,heate.d under refi\JX · fqr 3 hours and subsequently evaporated to dryness. The 
residu'al • l - methyl - S • (3 - dimethylaminopi'opylidene) -. SH - dibenzo[a,d]cyclo­
heptene hydrochlorkle (miX~ of the a- and iB-isomers) melts at 185°-195°C. after 
recrysta1l~ation frOni methlmol/ether. The free base boils at 158°C./O.Ol mmHg . 

. ExAM.PLE 6 
•• 6.2 • g :of l~methyl:.:5-(3-methylamin9propyl)-5-hydroxy-5H-dibenzo[a,d]cyclo­

hepteI1e [prepared as des(;f~l:>ed in the specification of oµr CC!pending Application No. 
2870$/7l(no.w SetjaLN:o; J;274,262)] and 60 J:D1 of 3% ethanolic hydrochloric acid 
are"·heil¢d Under· rCftuX for:~ hours .and eyapprated to dryness. The residual l-methyl-
5;.(3-methyl!uhlnoproJ:>ylidene )-5H-dibenzo [a,d] cyclohept'ene . hydrochloride (mixture 
of the a• and_;B-isoiJiei's) is:re.:rystallized from ethanol/ether:and melts at 170°-180°C. 
The free base boils· at 150°9'/0.0l mmHg. · 

E'xAMPLE 7 
1.9 g of 1-met1l:Yl-5-'(3-dimethylamiriopropylidene)-5H-::dibenzo[a,d]cycloheptene 

(isomer µllxture i:t) are dissolved in 20 ml of m~_ol :at 0°C. and treated with 
. 2~?5: -g ~- 3Q% aqueou,s ·. eydrogen. peroxide solution. The mixture is subsequently 
stirred at' SO~C. for a•-ftirthet' 16 hours. 1;'he excess hydrogeri ~oxide is decomposed 
by: the: addition of platinum black. After tjltration, the solution is adjtisted !to pH 2 
with' J:iietfumolic hydiOC:hloric acid and dried for 30 111inuteS- at 20°C.: under strongly 
ted:ii~d p~sure .. T:he residue is crystallized from methari()l/ether. 1-Methyl-5-(3-

·. diriJ.ethylaminqpropylidene }SH-dibenzo [ a,d] cycloheptene-N:.:oxide hydrochloride of 
melting pOinf 179°~1~0~C· is obtained. . . . . 
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benzene are heated with 45 mloi'thlonyl chloride for 2 hours under refl:ux. The mixture 
is subsequently evaporated· tinder .• i'edu<;ed pressure~ The resultirig white crystalline 
residue is :recrystallized fiom',carbon tetrachloride. 5-Chloro-1-niethyl-5H-dibenzo­
[a,d]cycloheptene melting at l58°~J60°C. is obtained. . 
B) The process: : •·• • · · . 

A GRIGNARD reagent is; prepared in the usual manner from 7 g of GILMAN 
alloy in 20· ml of absolute' ether ancf33.6 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 ofabsolute:~zene. A solution of 20 g of 5-chloro-1-methyl-
5H-dibenzo [ a,d] cyclohepteµe jn ,250/lnl of absolute benzene is adde<l dropwise at 
room temperature. The mi~ttife:is heated for 15 minutes under reflux, hydrolysed with 
50 ml of water, filtered, wa8he.d '~ times with chloroform. and ·evaporated under 
reduced pressure. After worlcing up in the usual manner, oily 1-met:hyl-'5-(3-dimethyl­
aminopropyl)-5H-dibenzo[a;d]cjidoheptene (mixture of the diastereomers in the 
proportion of ca 1: 1) is obtain~d. •The corresponding maleate (mixture of the 
diastereomers in the proportion. of ca 1: 1) is a cry8talline compound which melts at 
130°-131°C. · · 

.. ExAMPLE 17 
10 g of 1-methyl-5'."(3::-dlln,~thylamiriopropyl)-5H-dibenzo [ a,d] cycloheptene 

(mixture of the diastereom:ers. in "the proportion of ca 1: 1) are heated in 100 ml of 
methanol with 7.8 g of 30% aquoo~ hydrogen peroxide solution for 20 hours' at 50°C. 
Working up is effected iii t:he:. riiamier descpbed in Example_ 13. 1-Methyl-5-(3-
dimethylaminopropyl)-5H-diberizo[ a.;d] cycloheptene-N-oxide melting at 180°-181°C. 
is obtained. .'. •.·. . . · 

The following Example illustrates :a· typical ·pharmaceutical pfCParation containing 
one of the dibem;ocycloheptene,: ~Ci:;ivatives provided by the invention: 

EXAMPLE A 
Tablets are prepared, each tablet weighing 200.00 mg and containing the 

-follo.wing ingredients: · · · 

1-Methyl-10~ll .:.dihydl'9-5-(3-
methylaminopropyl}S:E{-di~­
[ a,d] cycloheptene hydrochlOride 
Lactose · ·· · 
Com Starch 
Talc 
Magnesium Stearate . 

28.05 mg. 
110.00 mg .. 
57.95 mg. 

3.40 mg. 
0.60 mg. 

200.00 mg. 

The foregoing ingredients .~re, intimately mixed with one aii<>ther and pressed 
into 200 mg tablets which :are.'8ubsequently coated With ethyl cellul0se· and CARBO-
WAX [Registered Trade Mark]> .. . .· .. . .. 

WHAT WE CLAIM IS:..;._;,.. . ... 
I) Compounds of the gener81 forinuJ.a 

,: ' lt 

. . .. 'r ·~· : # /lll 
. · ... CJJ-CB'2-CH2.._N' 

•·.·. 'c:R 
3 

. (I) 

in which R1 represents a,hydrOgeh°,atom or•a methyl group, R repr~ents a methyl 
or acetyl group and the, dotted :~nds ean. be hydrogenated, · · .. · 

N-o:xides of compounds of· fonn'ula J in which :R.1 represents ·a. methyl group, 
geometric and optical isomer8 'of sai~: ¢ompounds, and N-oxicles and .acid addition 
salts of said compounds, N-Oxide8 and :i~ers; with the exceptiori :_of J"'methyl-5.-(3-
methylaminopropylidene)-5~.;dibe~f a,d]-eycloheptene and 1-aCe.tyl-S-(3-methyl-
aminopropyl)-SH-dibenzo [a,d]"' 10;1 ~"-dihydrocycloheptene. · 

.· :·:·, 
·. ··. . 
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benzene are-heated with 45 ml of thionyl chloride for 2 hOi.lrS wider reflu£ The mixture 
is subsequ~~.tly, eva.:~rated under reduceci-: press~: The resulting white cry8ta1Jine 
residue is ' reetystalliied from. carbon tetraChloride; . S,.,Cbloro-1-methyl-SH-diberizo.,. 
[a,d]cydoh,eptene m~lting at 158°-160°C. is obtained> · · 
B) The. process~ ·-· . : i. '· . . · 

A GRIGNARD·reagent is prepared in the.usuar·manper :from 7 g of GILMAN 
alloy in 20 inl of ab$plute ether and 33.6 ·g of 3-dim,ethylatn.iriopr<>pyl .chl(lride in 50 
ml of absOlute ~tr$ydtofuran. The solvent is dist_illed off: in· ari :arg()n atmosphere 
and replaced b:y::1so ml· of absolute ~nzene. ~ solution of 20 g of :5:-ehlom:'l-methyl-
5H-dibenz6[a;dlcycloheptene in 250 nil of' absolute berizeiJ.ejs.·a4decI dr0pwis¢ at 
room tempera~. The inixture is heated for.15 ininutes un~r iefhi~, hydroly'sed with 
50 ml of wa~a, :'.tiJ.ttj'ed., washed three times with: cliJ.orof()rill ~nd evaP()rated under 
reduced pre8Srire:;::Af& working up in the usual manrier, oilY: 1.;.JnCthyl-5.;,(3-'dimethyl­
anrlnopropyl);,;~I!-:di~[ a,d] cycloheptene (mi~e •_· of the _•-· diasterepmers ·in ··the 
proporti(>n o.Lftl· El) is obtained. The corresponding nia}eate (mixture: . oL the 
diasteteoiners·-in _the proportion of ca 1 : 1) ~ a ·crystalline; coriJ.pound which tnelts at 
130°-131°C. ., · · ' ·· ·. · -·· · · · 

· · liXAMPLE 17 · .•. > '.;. · ' 
10 g .. of 1-methyl-5-(3-dimethylanµnopiopyi),;.5H;;cqpenzo,[a,d}cycloheptene 

(mixture of· th.~: diastere'omers in the prop()rtion of cal: 1)8,re heated in 100_ ml of 
methanol With 1:s · g of :30% aqueous hydri.)g¢~ petoXide solution for 20 .hours at. 50°C. 
Working up _is::efiected in the manner de8cn"bed>in Exa'n.iple, 13. 1"."Methyl-~-(3-
dimethyJ.asriinopropyl}.~H~dibenzo [ a,d] cycfoheptene-N''-oxide)rieltjilg at 1so0_:_1s1°C. 
is obtained. · '. · , . . · · · :>,: -:> " . . · 

· The follo:Wiµg Bxmpple illustrates a typical plla:rinacCuticat: preparation containing 
one of the cli~cycltJheptene derivatives·: provided ,by ~ .it.lverition: ··: · 

ExAMrLB .A ,_. 
Tablets are prepared, each tablet weighing 200,0Q: n}g and containing the 

-following ··~ents: 

t-Methyl,,.19,t l-dihydro-5-(3-
·meiliYlaminopropyl)-SH-dibenzo.. 
[ a,d) cyclobeptene hydrochloride 
Lactos~ com Starch 
Tate . 
-Magnesium Stearate 

· 2s.os mg. 
110.00 .uig. 
57~95 nig. 
3.40 Dig. 
_0~6Q mg . 

. ."· ;~. ·~ . ; 

:200.00:· mg. 
The foregoing ~~ents ~re. intimately mixed_W,ith . ~~- ;'an~ther and pressed 

into 200 mg _tabl~: whiclfare subsequently ·~ated ·with ethyl. ¢elliifose and CARBO-
WAX :[Registered 'Trade:Markl. . . . .. . . ... 

WHAT WE CLAIM'IS: ;.._ · 
1) . Conii>oundS_: of'tbe._general formula 

~.: :. : 

..... ,·. ·' ; 

. -~. . : .. ; . ::. : . 
:'. '·_ '.>_.: (Ij .' 

:, ~ ._ f:R1 " . . .. 

CR-Clr2-Clf2~N~CH3 ·. ·-: . _· .•. -. ·_ ,< 

. . ~ : . . . ::~~ . ·'.. 

in which R1 represents a. hyc;h:<)gen atom ot- ~- ~~thyi ~oup; i(represents a methyl 
or acetyl ·group and i:he: doft:¢ -bOridS ,can. be: h~ated, .\_:' · .. , · ·. 

N-oxide!! of -compounds of: formtlla I in which Ri . represent8· a; methyl group, 
geometric and optical' isomCri of said compounds, and: Nc<>Xides '0and acid ~clitlon 
salts of said comp(}Qnds; N-oxides and isomers;. wi,n the ,CJiceptioil of; 1-methyl"."5~(3~: 
methylaminopropyli~)-5H}clibenz~ [ a,d]-cycloheptene·. ·and ·i'"acetyl-5-(3-inethyl~ . 
aminopropyl)-SH-diberizo[a,<i]O:IO;ll-dihydrocycloheptene.' ~ · . · ·· : 

·;:., .; . 
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.. . . .. . ·.. . 2) 1 - M~yl - 10,ll .. dihydfu - 5 - (~ - dimethylaminopropyl) - SH - dibenzo­
. . .:--[a,d]cycloheptene, optical isomers: thereof and acid adqition ·salts of said compound .C····· ·· '.··:·arid ~)k"8M.eiii11/ s·~~h-:.~~eiliylaminopropylldene): - s~ .. \ti"¥zotk,a1cyclo-

.. ' 5 .·• heptene, geol1letric ,isomers then;<>f and acid add.itiOn: sal~ of '.said CQ.inpQund and 
···: ,. · ·· · · iSOmefs.~·- ;·· ·:.. , -· ..... ~-· .··. . ·. . .. . -.~ · : .. · .. : ............ · ·--..... _ .· ..... ~...._;:.: . · 4):1 - Metlwl ;;, S ,. (3:- dirilethylaminopropylidene) - SH •. dibenzo[a,d} cyclo­heptenO-~~- geometri<tisoiriei's. thereof arid acid acldition::sal~:of said. N-oxide 10 

15 

.L; 

20 

25 

andis~ ·· ,· ·.' · · ··· ' . : i · . , )) A pharmaceutical i>reparation comprising a compound as claimed in claim 1 
·• .. in association with a compatible Pliannaceutical carrier •. · . < > 6) A process for the ·iriantifa¢lte of the dibenzocy#oheptene derivatives claimed 

.. · •_in cliµni 1, which Process eolh:PriseS either (a) reducillg a carbinol of the general 
· · •. •.·formuta> ·. · · · · · · ·.. ·· ·<'<:. .. ·· ·:·' . .- .·· 

. . . :. ml3 

• > . ·. I ; :• ~ J;"':" 1 : . i (µa) '· •; 

. .. . • .... ·· ·'*':: .. ;:;2---C/12~;;; > ·~: 
. •ju which R1 arid the d9ttt:d\bolld ha,~~ the significance given in claim 1, .·~ (b) dehydrating a carb.iiiOl of;tJ.iegeneraI:formula 

:al 
. ·.'"· 

... '. :~ 

(IIb) 

··.·.,·.•mw~·R. ~·~··==~::::~~-·m.~.1·.~w repr~ts a methyl or ketaliSed acetyl (as hereinbefore 'defined) group, a carbinol ~f the gen.era! formula · · 
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< .• . . • . ·/~~CB:2-Clt2-<.'RJ. . •· .•.. : . - . .. . .. Jl.{5._._·· ;_., . . . ~,:: .. , · ;' in.\vhiCb;R1 and the do~: oond,·~ve the significance'giveii in claimJ, ··· ot -·~ N;;,o#de of a carbino~ of 'foriiiw.8: lib or Ile in which'R1 • tepieseiits a methyl :~(~,~~-~~deof~gen~~fo~ula- . , ,. · ... · . . .: . .J.1 
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.. (V).: 

b 01' ' 
, ..• +·· -

Cil-CB;f•OH;!".'N(~):~A · : 

. :a• 

(VI) 

CK-Cll:tCH2 

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
tu~ sulfonyloxy group· and A represents the aniOn of an acid, 

with methylamine, dimethylamine or dirilethylhydroxylamine, 
or (e) methyl~ti?g ~ prm:iarY.amine of the general formula 

:al 

(VII) 

. 
I 
CK-~-~-E 

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 01" an N­

. hydroxy-N-m.ethyl graup. . 
9r · (f) debeilzylating a ·compound of the general formula 

RI 

in which the dotted bonds have the significance given in claim 1 and R' has the 
signiµcance given earlier in this cla~ 

or · (g) heating a compound of .the geriel'al fonnula 
• RI 

-: . 

Oll' 

in which the ·dotted -bonds have the significance given in claim :1, R' his the 
significance giv.en earlier in this claim, P 1 represents a hydrogen atom or a 
hydroxyl group and P 2 represents a· hydrogen atom or P1 and Pa fugedier 
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" .. in."whi(;h i.. ~ 1:1 halogen atom or a substitu~ SUlfonyl()X}i; grolip, 
or (i) hydrolyticaJ,ly· .cleaving ti compound of the gene~iil'f0rmlilii, ;i ., · : .. : . 

.... ·'"· 

... 
··.',.:: 

··:·.:./·:', 1• .. , ... . "?:-:;:, 

·:-~. . . 

: . . _, . 

'·~ J 

in \Vhl~h the::.dotiedl·bcilid .. has th~ significance .give1{in· Claim 1, R' has the 
:significapce given earlie,r :in this claim and D-'·repJ:eSeiits.an ~!;group or an 

· . e8.tetjfioo);arboxyl :gr(>uJ?, . . , > · .· · .. · · · 
w~~po.ri.;. in. ~Y desired sequ~ce .and. :if'. clesire!f, a ~~ting ~d in which 
·R1 ,iepi-es~ts a· hydrogen,'atoni iS' methylatc.i!i1 ·if 'desired,; '!l:-comp®.ncLin wbith :.R1 
' represents : a· methyl gr<>up Js ;oxidised : o,r cOn.~ted · into a/ compound .in' which R1 
'~eJ:lts. ;a,· ll:Ydrogen at~in. by demethylation, if desired,:: (an ·~1:1turated product 
:obtain~ is· hydrogenated,:Jf·d~red, a 10,11-dihydro comPQUD.d. ~btained is dehydro­
genated, ifil.~sary; a k~tal ~btained is deketalised, if desired, the geon>;etric and/or 
optical isc>mers ai:e isolate4 Jl'.()m an isomer mixture obtaine4 ~d, if desired, a base 
obtained is. converted into' aii acid addition salt. .' ·' 

1) A pfuces's according tO Claim 6, wherein a starting coiiipoond of one of formulae 
II-X ·an~:LXU is employed in which R' and Ri each i:effeesent·a in~yl gr<>up and 

: the d<>tted; bOnd ·m >the lO;tl-position is hydrogenated, wheieafter a 3-dimethylamino­
'•propylidene eompound;. if. :ootafued; is reduced to the corre8ponding 3-dimethylamino-
,prbpjrl eomj>oillid; .·. .. . •. . : . · · .... •·• •· : . . .. 
' ·sy A: proc~s :, according:/to claim 7, wherein kniethyl;lQ,Jl-dihydro-5-(3-
: dimethylaminopropyl)-:S-hydroxY,75.U-"dibeitzo[ a;cl] cydoheptene is d~hyd~~ and the 
:·resulting · · 1 :-: ,metliyl -~·. 10,ll. _: dihydro -: 5 · - (3 - dim¢thylamiriopropylidene) - 5H­
: dibenZo[ a,d]cydoi)eptene ·is:fyduCed to 1~methyl-10,ll.;c.lipy~5"(3~dimethylamino-
: · ro . l)-5H-dib¢DZ()[a,d] cl'oheptene. ' ,::;:: .· 
P P;)" A: pt0Ces8: ac00rctfug'fo·· claim s, wherein the deh~'tion is carried out with 
:the aid of ethanolic hydrochlorie acid. '·· . . : .. 
. · to) A prO(:eSS according fo,c~aim 8 or claim 9, wli~iri the, ],'eduction is carried 
,out With the aid of platinum dioxi!le in gl!lcial acetic acid .. , ·· ,-: : . . 

'11) A pr()cess according to claim 6, wherein a starting Compound of one of 
formUlae Ilb and IV-IX. is .einployed in which R' represents a.methyl group, the 
dotted:Q<>n~:are•m:ithy~tec;l an4 P1 represents a ]iydroxyl'group orP1 and P2 

: fogether• i:Cprese#t · an additiooal bond, whereafter any dime1:lJ.ylamin9pi-oPY'liderte com-1 
·puilnd •. obtained Js, ~~e~ylated· to the corresponding" methylaiiJ.inopropylidene 
:colnpC;'111<1::~ .. -~:.:'::>-. · .-.· .. · '.· : .. :<· ,-·:·· ···:'.'''°=· ·· ~~~ ... -... _,-; 
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· 12) A, ·.process according tci claim. it, wherein 1-methyl.;.5-(3-:dimethylamino­
propyl)-5-hydroxy-5H-clibenzo[a,d]cycloheptene is dehydrated and the resulting 1-
methyl - 5 - (3 :- climethylaminopropylidene) - 5H - dibenzo[a,d]cycloheptene. is 
demethylated via the corresponding carbamate to 1-methyl-5-(3-methylamino­
propylidene )-5H-clibenzo [ a,d] cycloheptelie, 

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 ~ · 12 or claim l3, wherein the demethytlation is 
carried out by treating the 1-=methyl-5-(3-climethylaniinop~pylidene)-5H-dibenzo[a,d]­
cycloheptene obtained with chloroformic acid ethyl ester and subjecting the resulting 
carbamate to alkaline hydrolysis. <. 

15) A process according to claim 6, wheiein a starting compound of one of 
formulae lib and IV-IX is employed wherein R' and R1 both represent a methyl 
group, the dotted. bonds are not hydrogenated and Pi represents. a hydrOxyl group or 
P1 and P2 together represent an additional bond, whereafter any climethylamino-
propylidene compound obtained is oxidised to the corresponding N-oxide. .. ·· 

16) A process · accord~g. to claim 15, wherein 1-methyl-5-(3-climethylamino­
propyl)-5-hydroxy-SH-dibenzo[a,d]cyclohept~e is dehydrated and the resulting 1-
methyl - 5 - (3 - dimethyllllliinopropylidene) - SH - dibenzo[a,d]cycloheptene is 
oxidised to 1-methyl-5-(3-dimethylaminopropylidene )-5H-dibenzo [ a,d] cycloheptene-
N-oxide. . 

17) A proeess according to claim 16, wherein ·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 hydrogeri peroxide. 

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

20) Dibenzocycloheptene derivatives as· claimed in claim 1, when manufactured 
by the process claimed in any one of claims 6 to 19 inclusive. 
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