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ABSTRACT OF THE DISCLOSURE 
Compounds of the class of 1,2,3,'8-tetrahydrodi-benzo 

[3,4:6,7]cyclohepta[1,2-c]pyrrole which may be substi 
tuted in the 2-position by an alkyl group and/or in the 
5-position by chlorine or the methyl or the methoxy 
group respectively and pharmaceutically acceptable acid 
addition salts thereof have a depressant effect on the cen 
tral nervous system; they can be prepared from the corre 
sponding 10,11 - bisbromomethyl-SH-dibenzo[a,d]cyclo 
heptenes and a primary amine; the compounds are active 
ingredients of pharmaceutical compositions. 

The present invention relates to new cycloheptene 
derivatives to processes for their production, to medica 
ments containing the new compounds and their use. 
More particularly, the present invention relates to com 

pounds of Formula I 

8:5 
/ 

0 H2 

wherein 
R represents hydrogen, an alkyl group having at most 
4 carbon atoms, or the allyl group, and 

X represents hydrogen, chlorine, the methyl or methoxy 
group. 

and the pharmaceutically acceptable acid addition salts 
thereof. 
In the compounds of Formula I, R as an alkyl group 

is e.g. the methyl, ethyl, propyl, isopropyl, butyl, sec. 
butyl or the isobutyl group. 

Preferred members of this class are: 

(1 ) 2-ethyl-l,2,3 ,8-tetrahydrodibenzo[ 3,4: 6,7] 
cyclohepta [ 1,2-c] pyrrole 

(2) 2-isopropyl- 1,2,3 ,S-tetrahydrodibenzo [ 3,4: 6,7] 
cyclohepta [ 1,2-c] pyrrole 

(3) 2-propyl-l,2,3,8-tetrahydro dibenzo [ 3,4: 6,7] 
cyclohepta [ 1,2-c] pyrrole 

(4) 2-butyl-1,2,3,8-tetrahydrodibenzo[3 ,4 116,7] 
cyclohepta[1,2-c]pyrrole 

( 5) 2-allyl-1,2,3, 8-tetrahydrodibenzo[ 3,4 : 6,7] 
cyclohepta [ 1,2-c] pyrrole 

(6) Z-methyl- 1,2,3 ,S-tetrahydrodibenzo [3,4 : 6,7] 
cyclohepty[ 1,2-c] pyrrole 

(7) 2,5-dimethyl-1,2,3,8-tetrahydrodibenzo[3,4: 6,7] 
cyclohepty[ 1,2-c] pyrrole 

and the pharmaceutically acceptable acid addition salts 
thereof. 
Compounds of the Formula I and the pharmaceutically 

acceptable acid addition salts thereof have valuable phar 
macological properties and have a high therapeutic index. 
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In the case of oral, rectal, and parenteral administration 
they have a central-depressant action, e.g. they potentiate 
the action of anaesthetics. Furthermore, they have an 
adrenolytic and histaminantagonistic action. These prop 

5 erties are determined by selected standard tests [cp. R. 
Domenjoz and W. Theobald, Arch. ‘Int. Pharmacodyn. 
120, 450 (1950), and W. Theobald et al., Arzneimittel 
forschung 17, 561 (1967)]. 

Thus, merely by illustration, it is demonstrated that 
the compounds 1 to 7 as listed above in the form of 
their methanesulphonic acid salts have the remarkable 
pharmacological activities the test results of which are 
listed in the following table: 

10 

TABLE 

15 50% decrease Adrenolyt- Antagonistic 
ot orienta- 10 activity activity to Prolongation 01 

tion motility on isolated histamine on anaesthesia 1 
after i.p. ad- organs in isolated or 
ministration comparison gans in com~ Alter 

on mice, with Regi- parlson with Dose, ation, 
mgJkg. tin=1 Antergan=1 mg./kg. percent 

a0.44 1.7:1 1:1 5 +598 
I2.2 11:1 1.3:1 10 +124 

1 0. 63 4» 0. 88:1 5 +570 
i0.63 1:1 22:1 10 +742 
1 2. 3 dz 1. 2:1 5 +213 

,0. 53 0.17:1 1:1 5 +440 
7 .................... .. 0. 07:1 7. 4:1 5 +948 

1 Determined by alteration of sleeping time after so. administration on 
anaesthetized mice. 

I Approximately. 

Although the methanesulphonic acid salts are preferred 
also other pharmaceutically acceptable acid addition salts 
can be used. 
The pharmacological properties of the compounds of 

the present invention render them suitable for the treat 
ment of states of tension and agitation of psychic and 
muscular genesis. 
Compounds of the general Formula I are produced 

according to the invention by reacting a reactive ester of 
a compound of the general Formula II: 

30 

35 

40 no on 

gigs 
X 

. @ \CHI (11) 
with an amine of the general Formula 111: 

\H 
wherein R and X have the meaning given under Formula 
I, and, optionally, converting the obtained reaction prod 
not with an inorganic or organic acid into an addition 
salt. Suitable as reactive esters of compounds of the gen 
eral Formula II are, e.g. the dichlorides, bis-sulphonic 
acid esters, e.g. bis-methanesulphonic acid esters, bis-o 
and bis-p-toluenesulphonic acid esters, and, in particular, 
the dibromides. 
The reactive esters of compounds of the general For 

mula II are reacted with the free bases of the general 
Formula III preferably in the presence of a solvent. Suit 
able solvents are such which are inert under the reaction 
conditions, e.g. hydrocarbons such as benzene or toluene, 
halogenated hydrocarbons such as chloroform, lower al 
kanols such as methanol or ethanol, ethereal liquids such 
as ether or dioxane, lower alkanols such as acetone, 
methyl ethyl ketone, or diethyl ketone, as well as mix 
tures of such solvents. The reaction is preferably per 
formed at a temperature of ca. 10° to 100° C. Prefer 
ably used for the binding of the acid eliminated in the 

50 
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reaction according to the invention is a fairly large ex 
cess of the base of the general Formula III. 
Compounds which can be used as intermediates for 

the production of the reactive esters of hydroxy com 
pounds of the general Formula II are: 10-11-dirnethyl~ 
5H-dibenzo[a,d]cycloheptene, as well as the correspond 
ing 2-chloro, Z-methyl, or 2~methoxy derivatives, 10,11 
dimethyl-SH-dibenzo[a,d]cycloheptene can be produced, 
e.g. by the following two processes: According to the 
?rst process, (9,10-dihydroanthracen~9-yl)-methyl ketone 
[cp. C. D. Nenitzescu et al., Chem. Ber. 72, 819 (1939)] 
is methylated with methyl iodide to give (9-methyl-9,10 
dihydroanthracen~9-yl)-methyl ketone, which is reduced 
by sodium borohydride, to a,9-dimethyl-9,10-dihydro-9 
anthracenemethanol. The reduction product can be sub 
sequently rearranged, according to Wagner-Meerwein, in 
dilute sulphuric acid and dehydrated. Using the second 
process, starting with a-phenyl-o-tolylacetonitrile [cp. 
N. J. Leonard et al., J. Am. Chem. Soc. 77, 5081 (1955)], 
this is condensed, in the presence of sodium, with dieth 
ylcarbonate to a-phenyl-o-tolylcyanoacetic acid ethyl es 
ter. The condensation product is methylated with methyl 
iodide, and the methylated compound converted, by sub 
sequent boiling with potassium hydroxide solution, into 
o-benzylhydratropic acid, which converts in polyphos 
phoric acid, by elimination of water, to 11-methyl-5,l1 
dihydro-IOH-dibenzo[a,d]cyclohepten-10-one. This ketone 
yields according to Grignard, with methyl magnesium 
iodide, 10,11-dimethyl-10,1l-dihydro-SH-dibenzo[a,d]cy 
clohepten-lO-ol which, in dilute sulphuric acid, elimi— 
nates water. - 

Using the second process it is possible, in an analogous 
manner, to produce derivatives of 10,11-dimethyl-5H 
dibenzo[a,d]cycloheptene, which are substituted in the 
2-position by chlorine, the methyl group or the methoxy 
group. 
The obtained intermediate, 10,1l-dimethyl-SI-I-dibenzo 

[a,d] cycloheptene, can be subsequently oxidised, e.g. with 
selenium dioxide, to give 5H-dibenzo[a,d]cycloheptene 
1-0,11-dicarboxaldehyde, which is reduced, e.g. by so 
dium borohydride, to SH-dibenzo[a,d]cycloheptene 
10,11-dimethanol. The reduction product yields, e.g. with 
phosphorus tribromide, 10,1l-bisbromomethyl-SH-diben 
zo[a,d]cyc1oheptene, which falls under the reactive esters 
of the hydroxy compounds of the general Formula II. 
Further reactive esters of this type can be produced 
analogously from the above mentioned intermediate prod 
ucts. 

Using a second process according to the invention, the 
compounds of the general Formula I the radical R of 
which is hydrogen are obtained by hydrolysing a com~ 
pound of the general Formula IV: 

wherein Ac represents the acyl radical of an organic acid, 
and X has the meaning given under Formula I; and, 
optionally, converting the obtained reaction products into 
an addition salt with an inorganic or organic acid. 
As acyl radical in the starting materials of the general 

Formula IV, Ac is, in particular, the cyano or chloro 
carbonyl group, an alkanoyl or arenecarbonyl group, or 
the radical of a monofunctional derivative of carbonic 
acid, thiocarbonic acid, or dithiocarbonic acid. Men 
tioned as examples are: for alkanoyl or arenecarbonyl 
groups: the acetyl or benzoyl group, for radicals of mono 
functional derivatives of carbonic acid, of thiocarbonic 
acid, or of the dithiocarbonic acid: the methoxycarbonyl, 
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ethoxycarbonyl, tert.butoxycarbonyl, phenoxycarbonyl, 
benzyloxycarbonyl, methoxythiocarbonyl, ethoxythiocar 
bonyl, methylthiothiocarbonyl, or the ethylthiothiocar 
bonyl group. , 

The hydrolysis of compounds of the general Formula 
IV is performed, e.g. by several hours’ heating of such 
compounds in an alkanolic or aqueous-alkanolic alkali 
hydroxide solution, e.g. by boiling in a mixture of potas 
sium or sodium hydroxide with ethanol or methanol and 
a little water. Instead of lower alkanols, it is also possible 
to use other solvents containing hydroxyl groups, such 
as ethylene glycol or its lower monoalkyl ethers. More 
over, hydrolysis may be effected, especially of compounds 
of the general Formula IV wherein Ac is the cyano group, 
also by heating with a mineral acid in an organic-aqueous 
or aqueous medium, e.g. by several hours’ boiling in a 
mixture of 85% phosphoric acid and formic acid, or by 
several hours’ heating in 48% hydrobromic acid to ca. 
60° to 120° C. 
The starting materials of the general Formula IV are, 

for their part, produced, e.g. from compounds of the 
general Formula V: 

R1 
| 

wherein R1 represents a lower alkyl group, the allyl 
group or benzyl group, and X has the meaning given 
under the general Formula I by allowing to act on the 
stated compounds, at room temperature or at elevated 
temperatures, an organic acyl halide, e.g. a cyanogen 
halide, particularly cyanogen bromide, also phosgene, a 
chloroformic acid alkyl ester, e.g. the chloroforrnic acid 
methyl ester or -ethyl ester, also the chloroformic acid 
phenyl ester or -benzyl ester, the chloride or bromide 
of a lower alkanoic acid or of an arenecarbonic acid, 
especially acetyl chloride, acetyl bromide, or benzoyl chlo 
ride, whereby occurs, according to the Von Braun reac 
tion, the desired acylation with liberation of an Rl-halide, 
e.g. an alkyl, allyl or benzyl halide. The reaction is per 
formed preferably in an inert organic solvent such as, 
e.g. chloroform or benzene, or, optionally, also in excess 
acyl halide. 

Starting materials of the general Formula V are, in 
their turn, produced analogously to the ?rst process by 
the reaction of a reactive ester of a hydroxy compound of 
the general Formula II with an amine of the general 
Formula VI: 

(V) 

H I (VI) 

wherein R1 represents a lower alkyl, the allyl or the benzyl 
group. 
The production of the applied starting compounds, the 

reactive esters of hydroxy compounds of the general For 
mula II, has been described after the ?rst process. 
The compounds of the general Formula I obtained by 

the process according to the invention can, optionally, 
be converted in the usual manner into their addition salts 
with inorganic and organic acids. For example, to a 
solution of a compound of the general Formula I in an 
organic solvent is added the acid desired as the salt 
component, or a solution of the acid. Preferably chosen 
for the reaction are organic solvents in which the formed 
salt is di?iculty soluble, so that it can be separated by 
?ltration. Such solvents are, e.g. methanol, acetone, meth 
yl ethyl ketone, acetone/ethanol, methanol/ether, or eth~ 
anol/ether. 
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For use as medicaments it is possible to use, instead of 

free bases, pharmaceutically acceptable acid addition salts, 
i.e. salts with such acids of which the anions are not toxic 
in the case of the dosages in question. Furthermore, it is 
of advantage if the salts to be used as medicaments crys 
tallise well are are not, or only slightly, hygroscopic. For 
salt formation with compounds of the general Formula I 
it is possible to use, e.g. hydrochloric acid, hydrobrornic 
acid, sulphuric acid, phosphoric acid, methanesulphonic 
acid, ethanesulphonic acid, ,B-hydroxyethanesulphonic 
acid, acetic acid, malic acid, tartaric acid, citric acid, lac 
tic acid, oxalic acid, succinic acid, fumaric acid, maleic 
acid, benzoic acid, salicylic acid, phenylacetic acid, man— 
delic acid and embonic acid. 
As already mentioned, the new active substances are 

administered orally, rectally, or parenterally. The dosage 
depends on the manner of administration, the species, the 
age, and on the individual condition. The daily dosages 
of the free bases or of pharmaceutically acceptable salts 
thereof vary between 0.1 mg./kg. and 10 mg./kg. for 
Warm-blooded animals. Suitable dosage units, such as 
dragées, tablets, suppositories or ampoules, preferably 
contain 2-150 mg. of an active substance according to the 
invention. 

Dosage units for oral administration preferably con— 
tain as active substance between 1 and 90% of a com 
pound of the general Formula I, or of a pharmaceutically 
acceptable salt of such a compound. They are produced 
by combining the active substance, e.g. with solid pulveru 
lent carriers such as lactose, saccharose, sorbitol, manni~ 
tol; starches such as potato starch, maize starch or amylo 
pectin, also laminaria powder or citrus pulp powder; cel 
lulose derivatives or gelatine, optionally with the addition 
of lubricants such as magnesium or calcium stearate, or 
polyethylene glycols, to form tablets or dragée cores. 
The dragée cores are coated, e.g. with cone. sugar solu 
tions which may also contain, e.g. gum arabic, talcum 
and/ or titanium dioxide; or they are coated with a lacquer 
dissolved in readily volatile organic solvents or mixtures 
of solvents. Dyestuffs may be added to these coatings, 
eg for identi?cation of the varying dosages of active 
substance. 

Further dosage units suitable for oral administration 
are hard gelatine capsules, as well as soft closed capsules 
made from gelatine and a softener such as glycerin. The 
hard capsules contain the active substance preferably as 
a granulate, e.g. in admixture with ?llers such as maize 
starch, and/or lubricants such as talcum or magnesium 
stearate, and, optionally, stabilisers such as sodium meta 
bisulphite (Na2S2O5), or ascorbic acid. In soft capsules, 
the active substance is preferably dissolved or suspended 
in suitable liquids such as liquid polyethylene glycols, 
whereby likewise stabilisers may be added. 

Suitable dosage units for rectal administration are, e.g. 
suppositories consisting of a combination of an active 
substance with a fatty base. Also suitable are gelatine 
rectal capsules containing a combination of the active 
substance with polyethylene glycol. 
Ampoules for parenteral administration, especially in 

tramuscular administration, preferably contain as active 
substance a water-soluble salt in a concentration of pref 
erably O.5—5 % , optionally together with suitable stabilisers 
and buffer substances, in aqueous solution. 
The following prescriptions further illustrate the pro 

duction of tablets, dragées, capsules, suppositories and 
ampoules: 

(a) An amount of 250 g. of 2-methyl-1,2,3,8-tetrahy 
drodibenzo[3,4:6,7]cyclohepta[1,2-c]pyrrole - methane 
sulphonate is mixed together with 175.80 g. of lactose and 
169.70 g. of potato starch; the mixture is then moistened 
with an alcoholic solution of 10 g. of stearic acid, and 
granulated through a sieve. After drying of the granulate, 
160 g. of potato starch, 200 g. of talcum, 2.50 g. of mag 
nesium stearate, and 32 g. of colloidal silicon dioxide are 
mixed in; the obtained mixture is then pressed to form 
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6 
10,000 tablets each weighing 100 mg. and each containing 
25 mg. of active substance. If required, the tablets may 
be provided with grooves for a more precise adjustment 
of the dosage amount. 

(b) A granulate is produced from 250 g. of 2~methyl 
1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta[1,2-c]pyr 
role-methanesulphate, 175.90 g. of lactose, and the alco 
holic solution of 10 g. of stearic acid; after drying, the 
granulate is mixed with 56.60 g. of colloidal silicon diox 
ide, 165 g. of talcum, 20 g. of potato starch, and 2.50 g. 
of magnesium stearate; and the mixture is then pressed 
to form 10,000 dragée cores. These are subsequently 
coated with a concentrated syrup made from 502.28 g. of 
crystallised saccharose, 6 g. of shellac, 10 g. of gum 
arabic, 0.22 g. of dyestuff, and 1.5 g. of titanium dioxide, 
and then dried. The obtained dragées each weight 120 mg, 
and each contain 25 mg. of active substance. 

(0) To produce 1,000 capsules each containing 25 mg. 
of active substance, 25 g. of Z-methyl-1,2,3,8-tetrahydrodi 
benzo[3,4:6,7]cyclohepta[1,2 - c]pyrrole - methanesul 

phonate are mixed with 248 g. of lactose; the obtained 
mixture is evenly moistened with an aqueous solution of 
2 g. of gelatine, and then granulated through a suitable 
sieve (e.g. Sieve III according to Ph. Helv. V). The granu 
late is mixed with 10 g. of dried maize starch and 15 g. 
of talcum, and the mixture evenly ?lled into 1,000 hard 
gelatine capsules, size 1. 

(d) A suppository foundation substance is prepared 
from 2.5 g. of 2-methyl-1,2,3,8-tetrahydrodibenzo[3,4:6, 
7]cyclohepta[1,2-c]pyrrole-methanesulphonate and 167.5 
g. of adeps solidus; it is then used to ?ll 100 suppositories 
each containing 25 mg. of active substance. 

(e) A solution of 25 g. of 2-methy1-1,2,3,8-tetrahydro 
dibenzo[3,4: 6,7 ] cyclohepta [ 1,2-c] pyrrole - methanesul 
phonate in one litre of Water is ?lled into 1,000 ampoules, 
and then sterilised. An ampoule contains a 2.5% solution 
of 25 mg. of active substance. 

It is also possible to use, as active substance for 
tablets, dragées, capsules, suppositories, and ampoules, 
the same amount of the following compounds: 

Z-ethyl-1,2,3,8-tetrahydrodibenzo[3,4: 6,7] cyclohepta 
[ 1,2-c] pyrrole-methanesulphonate 

2-propyl-1,2,3,8-tetrahydrodibenzo [3,4 : 6,7] cyclohepta 
[ 1,2-c] pyrrole-methanesulphonate 

2-isopropyl- 1,2,3,8-tetrahydrodibenzo [3,4 : 6,7] cyclohepta 
[ 1,2-c] pyrrole-methanesulphonate 

2-butyl-1,2,3 ,8-tetrahydrodibenzo [3 ,4 : 6,7] cyclohepta 
[ 1,2-c] pyrrole-methanesulphonate 

2-allyl-1,2,3,8-tetrahydrodibenzo [3,42 6,7] cyclohepta 
[1,2-c] pyrrole-methanesulphonate. 
The following examples further illustrate the produc 

tion of the new compounds of the general Formula I and 
of intermediates not described hitherto; the examples, 
however, do not in any way limit the scope of the inven 
tion. The temperatures are given in degrees centigrade. 

EXAMPLE 1 

(a) An amount of 18.9 g. (0.05 mol) of 10,11-bis~ 
bromomethyl-SH-dibenzo [a,d]cycloheptene is dissolved in 
75 ml. of benzene. This solution is added dropwise at 40°, 
within one hour, to a solution of 46.5 g. (1.5 mol) of 
methylamine in 270 m1. of methanol. The reaction mix 
ture is stirred for a further one hour at 50°, and the ex 
cess methylamine and the solvent are subsequently dis 
tilled oif. To the residue are added 50 ml. of water, and 
the formed emulsion is extracted with ether. The ethereal 
solution is washed with water, dried over potassium car 
bonate, and concentrated by evaporation. The residue, 
which is recrystallised from petroleum ether, yields 2 
methyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta 

[1,2-c]pyrrole, M.P. 146—148°. 
An amount of 9.4 g. of the obtained base is dissolved 

in 150 m1. of abs. acetone; to the solution are carefully 
added 3.64 g. of methanesulphonic acid, whereupon the 
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methanesulphonate crystallises out and melts, after re 
crystallisation from abs. ethanol, at 156-159". 
The starting material is produced as follows: 
(b) 26.71 g. (0.120 mol) of (9.10-dihydroanthracen 

9-yl)-methyl ketone [cp. C. D. Nenitzescu et al., Chem. 
Ber. 72, 819 (1939)] and 8.00 ml. (0.128 mol) of methyl 
iodide are dissolved, under nitrogen and with vigorous 
stirring, with 120 ml. of abs. ethylene glycol dimethyl 
ether. The solution is cooled in an ice bath to 3°, and to 
the solution are added, in portions, 6.5 g. (0.098 mol) of 
a 50% dispersion of sodium hydride in para?in oil, which 
had previously been Washed twice with hexane. The re 
action mixture is then further stirred at the following tem 
peratures: for 30 minutes at 10°; after addition of 1 ml. 
(0.128 mol) of methyl iodide, for one hour at 35-37"; 
and subsequently for 15 hours at room temperature. The 
obtained suspension is ?ltered oif, the ?ltrate concen 
trated in vacuo to 85 g., and 120 g. of ice, 100 ml. of 
water, and 200 ml. of methylene chloride are added. To 
the mixture are then added some drops of glacial acetic 
acid until a neutral reaction of the aqueous phase is ob 
tained. The organic phase is separated, Washed with water, 
dried over sodium sulphate, and concentrated in vacuo. 
The oily residue is fractionated by distillation in high vacu 
um, whereupon 26.64 g. of (9-methyl-9,IO-dihydroanthra 
cen-9-yl)-methyl ketone are obtained, B.P. l00—115°/ 
0.002 torr. 
A sample of the obtained oil is dissolved in abs. ben 

zene, and chromatographed on a column of 20—fold the 
amount of silica gel (Merck®, particle size 0.05—0.2 mm.) 
using the elution method. As the elution agent is used 
absolute benzene. The benzene solution is concentrated in 
vacuo, the residue taken up in hexane, and the undissolved 
oil separated. The hexane solution is concentrated by 
evaporation, whereupon pure (9-methy1-9,10-dihydro 
anthracen-9-yl)~methyl ketone, M.'P. 48-51", crystallises 
out. 
The obtained compound is readily oxidisable; it should 

be stored under nitrogen in a refrigerator. 
(c) An amount of 26.3 g. (0.112 mol) of the ketone 

prepared according to (b), B.P. 100-115°/0.002 torr, 
containing small amounts of apolar impurities is dis 
solved in 300 ml. of methanol and 15 ml. of water. The 
solution is cooled to 3°, and to it are added within one 
minute, with stirring, 3.00 g. (0.080 mol) of sodium 
borohydride; stirring is then continued for 2 hours in an 
ice bath. The reaction mixture is extracted twice with 
300 ml. of hexane each time; the hexane extracts are 
then combined, and extracted with 300 ml. of 95% 
methanol. The methanolic extract is concentrated in 
vacuo until the weight is 103 g. The obtained emulsion 
is diluted with 200 ml. of water and extracted with methyl 
ene chloride. The methylene chloride solution is washed 
with water, dried over sodium sulphate, and concentrated 
in vacuo to obtain a,9‘-dimethyl-9‘,10-dihydro-9-anthra 
cenemethanol, which is used as crude product. 
A sample of the crude product is recrystallised, whilst 

being cooled with Dry Ice, from methanol/Water; M.P. 
of the pure compound=47—52°. 

This compound too is readily oxidisable; it must be 
stored under nitrogen in a refrigerator. 

(d) An amount of 23.05 g. (0.097 mol) of the hy 
droxy compound produced according to (c) is dissolved 
in 200 ml. of pure methylene chloride. The solution is 
cooled with an ice bath; to the solution are then added, 

‘with vigorous stirring, 90 ml. of cone. sulphuric acid/ 
water (10: 1) (volume ratio), the ice bath is removed, and 
the mixture stirred for a further 15 minutes. The reac 
tion mixture is then poured onto 500 g. of ice, 500 ml. 
of water and 200 ml. of methylene chloride. The mixture 
is shaken, and the organic phase separated. The methyl 
ene chloride solution is washed with water, dried over 
sodium sulphate, and concentrated in vacuo. The residue 
is dissolved in 200 ml. of hexane; the hexane solution 
is then treated with 10 g. of silica gel, ?ltered off from 
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the silica gel, and subsequently washed with hexane. The 
hexane solution is concentrated in vacuo, and the residue 
recrystallised from methanol. Thus obtained is 10,11-di 
methyl-SH-dibenzo[a,d]cycloheptene, M.P. 73-745 °. 

(e) An amount of 44 g. (0.200 mol) of the dimethyl 
compound obtained according to (d) is dissolved, with 
stirring, in a mixture of 2 litres of glacial acetic acid and 
30 ml. of acetic acid anhydride. To this solution are 
added 44 g. (0.400 mol) of selenium dioxide, and re 
?uxing is then carried out for 12 hours. The formed 
selenium is afterwards separated by ?ltration, and the 
?ltrate concentrated in vacuo. The residue is dissolved in 
ether, the ethereal solution washed neutral with 2 N 
sodium hydroxide solution and water, dried over sodium 
sulphate, and concentrated by evaporation. As residue 
remains 5H - dibenzo[a,d]cycloheptene-10,ll-dicarbox 
aldehyde, which is used as crude product. 

(if) An amount of 49.1 g. (0.238 mol) of the dialde 
hyde obtained according to (a) is dissolved, with stirring 
and cooling, in 1.2 litres of methanol. To this solution 
are added in portions, within one hour, 50 g. (1.319 mol) 
of sodium borohydride, so that the reaction temperature 
is 15-25°. The reaction mixture is then re?uxed for 4 
hours, and the methanol subsequently distilled off in 
vacuo. To the residue is added water, and the obtained 
suspension extracted with ether. ‘The ethereal solution is 
washed with water, dried over potassium carbonate, and 
concentrated to a small volume, whereby SH-dibenzo 
[a,d]cycloheptene - 10,11 - dimethanol, M.P‘. 174-1769, 
crystallises out. 

(g) An amount of 34 g. (‘0.135 mol) of the diol ob 
tained according to (f) is dissolved, with stirring, in 405 1 
ml. of chloroform. To this solution are added within 30 
minutes at a reaction temperature of 5-10°, with ice 
cooling, 36.6 g. (0.135 mol) of phosphorus tribromide 
dissolved in 270 ml. of chloroform. The reaction mixture 
is stirred for a further 15 hours at room temperature, 
then poured onto ice, and the organic phase separated. 
The organic phase is washed with water, dried over 
sodium sulphate, and concentrated by evaporation. The 
residue, recrystallised from ethanol, yields 10,11-bis 
bromomethyl-SH-dibenzo[a,d]cycloheptene, MP. 145 
147°. 

(h) The 10,1l-dimethyl-SH-dibenzo[a,d]cycloheptene 
produced according to (d) can also be prepared as fol 
lows: 
An amount of 1830 ml. of diethyl carbonate is heated, 

with stirring, to 100°, and within one hour are then 
added 77.5 g. (3.40 mol) of sodium, whereby the tem 
perature is maintained between 100 and 110°. At the 
same temperature is then added dropwise, within 3 hours, 
a solution of 708 g. (3.40 mol) of a-phenyl-o-tolyl-aceto 
nitrile, B.P. 1l4-116°/0.0l torr [cp. N. J. Leonard 
et al., J. Am. Chem Soc. 77, 5081 (1955)] in 850 ml. 
of diethyl carbonate. After the dropwise addition, the 
formed ethanol is distilled off, whereby the internal tem 
perature gradually rises within 3 hours to 120°. The 
reaction mixture is thereupon cooled to 20°, and then 
stirred into a mixture of 1.7 kg. of ice and 425 m1. of 
concentrated hydrochloric acid. The obtained suspension 
is extracted with ether, the ethereal solution washed with 
water, dried over sodium sulphate, and concentrated by 
evaporation. Distillation of the residue in high vacuum 
yields 'a-phenyl-o-tolylcyanoacetic acid ethyl ester, B.P. 
157-159‘°/0.~08 torr. 

(i) An amount of 25.2 g. (1.095 mol) of sodium is 
dissolved, with stirring, in 532 ml. of abs. ethanol; the 
solution is then cooled to 40°, and within 5 minutes is 
added a solution of 309 g. (1.095 mol) of the ester pre 
pared according (h) in 625 m1. of abs. ethanol. The whole 
is then cooled to 20°, and within 30 minutes are added 
dropwise 177 g. (1.20 mol) of methyl iodide, re?uxing 
being then carried out for 6 hours. The reaction mixture 
is afterwards cooled to 20°; to the mixture are then added 
520 ml. of 50% potassium hydroxide solution, re?uxing 
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is carried out for 18 hours, and the ethanol/water mixture 
evaporated oif in vacuo. The residue remaining is dis 
solved in 3 litres of water, and this solution is rendered, 
with 700 ml. of concentrated hydrochloric acid, acid to- a 
Congo-red indicator, whereby o-benzyl-hydratropic acid 
crystallises out. The crude product is ?ltered 01f, washed 
with water, dried in vacuo at 60°, and recrystallised from 
50% ethanol, M.P. 94-96°. 

(j) 217 g. (0.91 mol) of o-benzyl-hydratropic acid and 
2170 g. of polyphosphoric acid are heated, with thorough 
stirring, for 75 minutes to 80°. The hot reaction mixture 
is subsequently poured on to 3 litres of water, the suspen 
sion stirred, and the temperature maintained, by the addi 
tion of ice, between 20 and 40°. The precipitated crystals 
are ?ltered oil’, and dissolved in ether. The etheral solution 
is washed with water, dried over sodium sulphate, and 
concentrated by evaporation. The residue is distilled in 
high vacuum. The crude product boils at B.P. 135-140°/ 
0.03 torr. The distillate is crystallised from methanol, 
whereupon ll-methyl - 5,11 - dihydro-10H-dibenzo[a,d] 
cyclohepten-lO-one melts at 94-96.° 

(k) To a Grignard-solution prepared from 32 g. (1.3 
mol) of magnesium, 185 g. (1.3 mol) of methyl iodide 
and 420 ml. of abs. ether is added dropwise within 4 
hours, with thorough stirring, a solution of 145 g. (0.65 
mol) of the ketone obtained according to (j) in 635 ml. 
of abs. benzene, whereby a reaction temperature of —10 
to 0° is maintained. The reaction mixture is subsequently 
heated to 45°; it is then stirred for 15 hours at this 
temperature, cooled, and afterwards poured, with stirring, 
into a solution of 580 g. of ammonium chloride in 2 litres 
of water. The organic phase is separated, and the aqueous 
phase extracted with benzene. The combined organic solu 
tions are washed with water, dried over sodium sulphate, 
and concentrated in vacuo. Remaining as residue is 10,11 
dimethyl - 10,1l-dihydro-SH-dibenzo[a,d]cyclohepten—10— 
oi as a viscous oil. 

(1) 156 g. of the hydroxy compound obtained accord 
ing to (k) and 780 ml. of 2 N sulphuric acid are re?uxed 
with stirring, for 14 hours. The mixture is then cooled to 
20°, extracted with ether, the organic phase washed with 
water, dried over sodium sulphate, and concentrated by 
evaporation. The residue is puri?ed by fractionated crys 
tallisation from methanol, whereupon is obtained 10,11 
dimethyl-5H-dibenzo[a,d]cycloheptene, M.P. 71-72". 

EXAMPLE 2 

The following ?nal products are produced analogously 
to Example 1(a): 
from 18.9 g. (0.05 mol) of 10,11-bisbromomethyl-5H-di~ 

benzo[a,d] cycloheptene and 67.5 g. (1.5 mol) of ethyl 
amine in 270 of methanol: 
2 - ethyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclo 

hepta[1,2-c]pyrrole, M.P. 124-125“ (from petro 
leum ether); 

methane-sulphonate M.P. 
ethanol); 

from 9.45 g. (0.025 mol) of 10,1l-bisbromomethyl-SH-di 
benzo[a,d]cycloheptene and 14.75 g. (0.25 mol) of 
propylamine in 55 ml. of methanol; 
2 - propyl - 1,2,3,8 - tetrahydrodibenzo[3,4: 6,7]cyclo 

hepta[1,2-c]pyrrole, M.P. 67-68“ (from petro 
leum ether); 

methanesulphonate, M.P. 228-230“ 
ethanol); 

from 9.45 g. (0.025 mol) of 10,1l-bisbromomethyl-SH-di 
benzo[a,d]cycloheptene and 14.75 g. (0.25 mol) of iso 
propylamine in 55 ml. of methanol; 
2 - isopropyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7] 

cyclohepta[l,2-c]pyrrole, M.P. 118-120” (from 
petroleum ether); 

methanesulphonate, 
ethanol); 

194-197" (from abs. 

(from abs, 

M.P. 254-257 ° (from abs. 
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from 9.45 g. (0.025 mol) of 10,ll-bisbromomethyl-SH-di 
benzo[a,d] cycloheptene and 18.25 g. (0.25 mol) of 
butylamine in 55 m1. of methanol: 

2 - butyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclo 

hepta[1,2-c]pyrrole, M.P. 88-90° (from petroleum 
ether); 

methanesulphonate, M.P. 
ethanol); 

from 18.9 g. (0.05 mol) of 10,1l-bisbromomethyl-SH-di 
benzo[a,d]cycloheptene and 28.5 g. (0.50 mol) of 
allylamine in 110 ml. of methanol: 

2 - allyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclo— 

hepta[1,2-c]pyrrole, M.P. 76-77 ‘’ (from petroleum 
ether); 

methanesulphonate, 
ethanol); and 

from 9.45 g. (0.025 mol) of 10,1l-bisbromomethyl-SH-di 
benzo[a,d]cycloheptene and 18.25 g. (0.25 mol) of isoe 
butylamine in 55 ml. of methanol; 

2 - isobutyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7] 

cyclohepta[1,2-c]pyrrole and its methanesul 
phonate. 

176-179“ (from abs. 

M.P. 245—247° (from abs. 

EXAMPLE 3 

(a) 1.52 g. (0.005 mol) of 1,2,3,8-tetrahydrodibenzo 
[3,4:6,7]cyclohepta[1,2-c]pyrrole-2-carboxylic acid ethyl 
ester and a mixture of 11.4 ml. of glacial acetic acid and 
3.9 ml. (0.035 mol) of 48% hydrobromic acid are re 
?uxed for 3 hours. The reaction mixture is afterwards 
poured on to water, and rendered, with cone. ammonia, 
phenolphthalein-alkaline. The obtained emulsion is ex 
tracted with ether, the ether solution washed with water, 
dried over potassium carbonate, and concentrated by evap 
oration. The residue, which is recrystallised from cyclo 
hexane, yields 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclo 
hepta[l,2-c]pyrrole, M.P. 121-122“. 
The starting material is produced as follows: 
(b) An amount of 7.6 g. (0.028 mol) of 2-allyl-1,2,3,8 

tetrahyrodibenzo[3,4:6,7] cyclohepta[1,2 - c]pyrrole is 
dissolved in 50 ml. of abs. benzene, and the solution re 
?uxed with stirring. Within one hour is added dropwise 
a solution of 3.4 g. (0.033 mol) of chloroformic acid ethyl 
ester in 50 ml. of abs. benzene, and the formed allyl 
chloride simultaneously distilled off. After completion of 
the dropwise addition, boiling is maintained for a further 
hour, and the solution then cooled to room temperature. 
The reaction solution is washed with 2 N hydrochloric acid 
and then with water; it is then dried over sodium sulphate 
and concentrated in vacuo to a small volume, whereupon 
1,2,3 ,8-tetrahydrodibenzo[3,4:6,7]cyclohepta[1,2 - c] pyr 
role-2-carboxylic acid ethyl ester, M.P. 145-147°, crystal 
lises out. 

EXAMPLE 4 

Analogously to Example 1(a) the following ?nal prod 
ucts are prepared: 

(a) From 12.3 g. (0.03 mol) of 2-methoxy-10,11-bis 
bromomethyl-SH-dibenzo[a,d]cycloheptene and 18.6 g. 
(0.6 mol) of methylamine in 100 ml. of methanol the 2 
methyl-5-methoxy-l,2,3,8 - tetrahydro - dibenzo[3,4:6,7] 

cyclohepta[1,2-c]pyrrole; M.P. 128 °-130° (from hexane); 
oxalate, MJP. 134-138° (from abs. ethanol). 

(a1) From 9.5 g. (00.23 mol) of 2-methoxy-10,11-bis 
bromomethyl-SH-dibenzo[a,d]cycloheptene and 21.0 g. 
(0.47 mol) of ethylamine in 100 ml. of methanol the 2 
ethyl-5-methoxy-1,2,3,8 - tetrahydro - dibenzo[3,4:6,7] 

cyclohepta[1,2-c]pyrrole; M.P. 95-97" (from hexane); 
methanesulphonate, M.P. 164-167° (from ethanol). 
The 2-methoxy-l0,1 1-bisbromomethyl-SH-dibenzo [a,d] 

cycloheptene (M.P. 110-111°) required as starting mate 
rial is prepared analogously toExample 1(h) to 1(1) fol 
lowed by the process analogously to Example 1(e) to 
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1( g) through the following intermediate compounds (b1) 
to (b8): 
(b1) from u-(p-methoxyphenyl)-o-tolyl-acetonitrile the u 

(p-methoxyphenyl)-o-tolyl-cyanacetic acid ethylester, 
B.P. 160-16>5°/0.02 torr; the further intermediates are 
obtained therefrom: 

(b2) o-(p-methoxybenzyl)-hydratropic acid, M.P. 88—90° 
(from petroleum ether); 

(b3) 8-methoxy-1l-methyl-5,1l-dihydro-lOH - dibenzo[a, 
d]cyclohepten-10-one, M.P. 101-102° (from hexane); 

(b4) 8-methoxy-l0,l1-dimethyl-10,11-dihydro - 5H - di 
benzo[a,d]cyclohepten-lO-ol, M.P. ISO-152° (from 
ethanol); 

(b5) 2-methoxy-l0,11-dimethyl - 5H - dibenzo[a,d] cyclo 
heptene, M.P. 80-82.0 (from hexane); 

(b6) Z-methoxy-SH-dibenzo[a,d]cycloheptene-lO,11 - di 
carboxaldehyde; crude product; 

(b7) Z-methoxy-SH-dibenzo[a,d]cyclohepten - 10,11 - di 
methanol, M.P. 137—140° (from ethylacetate); 

(b8) 2-methoxy-10,1l-bisbromomethyl-SH - dibenzo[a,d] 
cycloheptene, M.P. 110-111" (from hexane). 

EXAMPLE 5 

Analogously to Example 1(a) the following ?nal prod 
ucts are prepared: 

(a) From 11.8 g. (0.03 mol) of 2-methyl-l0,l1-bisbr0 
momethyl-SH-dibenzo[a,d]cyclohcptene and 18.6 g. (0.6 
mol) of methylamine in methanol the 2,5-dimethyl-l,2,3,8 
tetrahydro-dibenzo[3,4:6,7]cyclohepta[1,2 - c]pyrrole; 
M.P. 139—140° (from hexane); methanesulphonate, M.P. 
170—173° (from abs.. ethanol). 

(211) From 11.8 g. (0.03 mol) of 2-methyl-10,l1-bis~ 
br0m0methyl~5H~dibenz0[a,d]cycl0heptene and 27.0 g. 
(0.6 mol) of ethylamine in 115 ml. of methanol the 2 
ethyl-5-methyl~l,2,3,8-tetrahydro - dibenzo[3,4:6,7]cyclo 
hepta[l,2-c]pyrrole; M.P. Ill-113° (from hexane); 
methanesulphonate, M.P. 223~225° (from abs. ethanol). 
The 2-methyl-10,1l-bisbromomethyl-SH - dibenzo[a,d] 

cycloheptene, ‘M.P. 119-121°, required as starting mate 
rial, is prepared analogously to Example 1(h) through 
1(1) followed by the process analogous 0t Example 1(e) 
through 1(g) through the intermediate compounds (b1) 
to (b8): 
(b1) from a-(p-tolyl)-o-toly1-acetonitrile the a-(p-tolyl) 

o-tolyl-cyanacetic acid ethyl ester, crude product; the 
following intermediate compounds are prepared there 
from: 

(b2) o-‘(p-methylbenzyl)~hydratropic acid, M.P. 120 
122° (from cyclohexane); 

(b3) 8,11-dimethyl-5,ll-dihydro-lOH-dibenzo[a,d]cy 
, clohepten-lO-one, M.P. 92-94° (from methanol); 
(b4) 8,10,11-trimethyl-10,ll-dihydro-5H-dibenzo[a,d] 

cyclohepten-lO-ol, crude product; 
(b5) 2,10,1 l-trimethyl-SH-dibenzo[a.d] cycloheptene, 
M.P. 105-108° (from hexane); 

(b6) Z-methyl-SH-dibenzo [a,d] cyclohepten-10,1 l-dicar 
boxaldehyde, crude product; 

(b") Z-methyl-SH-dibenzo [a,d]cyclohepten-10,1 l-di 
methanol, M.P. 182-183° (from ethyl acetate); 

(b8) 2-methyl-10,1 1-bisbromomethyl-SH-dibenzo [a,d] 
cycloheptene, M.P. 119-121° (from hexane). 

EXAMPLE 6 

Analogously to Example 1(a) the following ?nal prod 
uct is prepared: 

(a) From 12.0 g. (0.029-mo1) of 2-chloro-l0,11-bis 
bromomethyl-5H~dibenzo[a,d]cycloheptene and 17.5 g. 
(0.58 mol) of methylamine in 100 ml. of methanol the 
2-methyl-5 - chloro-l,2,3,8 - tetrahydro-dibenzo[3,4:6,7] 
cyclohepta[1,2-c]pyrrole, M.P. 149—152° (from ethyl 
acetate); methane-sulphonate, M.P. 202—204° (from abs. 
ethanol). 
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12 
The 2-chloro-10,11-bisbromomethyl-5H-dibenzo[a,d] 

cycloheptene, M.P. 141-144", is prepared analogously 
to Example 1(h) through 1(1) followed by the process 
analogously to Example 1(e) through 1(g) through the 
following intermediate compounds (b1) to (b8): 

(b1) from a-chlorophenyl-o-tolyl-acetonitrile the rat-@ 
chlorophenyl)-o-tolyl-cyanacetic acid ethyl ester, B.P. 

i165—1l67"/0.‘03 torr; the following intermediates are 
obtained therefrom: 

(b2) 0- (p-chlorobenzyl)-hydratr0pic acid, M.P. 126-128° 
(from ether); 

(b3) 8-chloro-1 1-n1ethyl-5,1 l-di‘hydro- IOH-dibenzo 
[a,dlcyclohepten-lO-one, M.P. 116-1 17° (from 
ethanol); 

(b4) 8-chloro-10,l1-dimethy1-10,1l-dihydro-SH-dibenzo 
[a,d]cyclohepten-l0-ol, crude product; 

(b5) 2-chloro-10, 1 l-dimethyl-SH-dibenzo [a,d] cyclo 
heptene; 

(b5) 2-chloro-5H-dibenzo [a,d] cyclohepten-10,1 l-dicar 
'boxaldehyde, crude product; 

(b7) 2-chloro-5H-dibenzo[a,d]cyclohepten-10,1l-di 
methanol, M.P. 190—191° (from ethyl acetate); 

(b8) 2-chloro-l0,11-bisbromomethyl-5H-dibenzo[a,d] 
cyclopheptene, M.P. 141-144° (from cyclohexane). 

What is claimed is: 
1. A compound of the Formula I 

Ii 
/N\ 

H20 CH2 

é=é 

U \ 

wherein 
R is hydrogen, an alkyl group having at most 4 car 
bon atoms, or the allyl group, and 

X is hydrogen, chlorine, the methyl or methoxy group, 
and the pharmaceutically acceptable acid addition salts 
thereof. 

2. The compound according to claim 1 which is 2 
methyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta 
[1,2-c]pyrrole or a pharmaceutically acceptable acid ad 
dition salt thereof. 

3. The methanesulphonate salt of the compound of 
claim 2. 

4. The compound according to claim 1 which is 2 
ethyl - l,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta 
[1,2-c]pyrrole or a pharmaceutically acceptable acid ad 
dition salt thereof. 

5. The methanesulphonate salt of the compound of 
claim 4. 

6. The compounds according to claim 1 which is 2 
propyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta 

[1,2-c]pyrrole or a pharmaceutically acceptable acid ad 
dition salt thereof. 

7. The methanesulphonate salt of the compound of 
claim 6. 

8. The compound according to claim 1 which is 2-iso 
propyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta 

[l,2-c]pyrrole or a pharmaceutically acceptable acid ad 
dition salt thereof. 

(1) 
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9. The methanesulphonate salt of the compound of 

claim 8. _ 
10. The compound according to claim 1 which is 2-bu 

tyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta§1,2 
c]pyrrole or a pharmaceutically acceptable acid addition 
salt thereof. 

11. The methanesulphonate salt of the compound of 
claim 10. 

12. The compound according to claim 1 which is 2 
allyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta[1, 
2-c]pyrrole or pharmaceutically acceptable acid addition 
salt thereof. 

13. The methanesulphonate salt of the compound of 
claim 12. 

14. The compound according to claim 1 which is 2-iso 
butyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta[1, 
2-c]pyrrole or a pharmaceutically acceptable acid addi 
tion salt thereof. 

15. The methanesulphonate salt of the compound of 
claim 14. 

16. The compound according to claim 1 which is 1,2, 
3,8 - tetrahydrodibenzo[3.4:6,7]cyclohepta[1,2-c]pyrrole 
or a pharmaceutically acceptable acid addition salt there 
of. 

17. The compound according to claim 1 which is 
2~methyl - 5 - methoxy - 1,2,3,8 - tetrahydrodibenzo[3,4: 

6,7]cyclohepta[l,2-c]pyrrole or a pharmaceutically ac 
ceptable acid addition salt thereof. 

18. The oxalate salt of the compound of claim 17. 
19. The compound according to claim 1 which is 2-eth 

yl-S-methoxy - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclo 
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hepta[1,2-c]pyrrole or a pharmaceutically acceptable acid 
addition salt thereof. 

20. The methanesulphonate salt of the compound of 
claim 19. 

21. The compound according to claim 1 which is 2,5 
dimethyl - 1,2,3,8 - tetrahydrodibenzo[3,4:6,7]cyclohepta 
[1,2-c1pyrrole or a pharmaceutically acceptable acid ad 
dition salt thereof. ' 

22. The methanesulphonate salt of the compound of 
claim 21. 

23. The compound according to claim 1 which is Z-eth 
yl - S-methyl-1,2,3,8-tetrahydrobenzo[3,4:6,7]cyclohepta 
[1,2-c]pyrrole or a pharmaceutically acceptable acid ad 
dition salt thereof. 

24. The methanesulphonate salt of the compound of 
claim 23. 

25. The compound according to claim 1 which is 
Z-methyl ~ 5 - chloro - 1,2,3,8 - tetrahydrodibenzo[3,4: 

6,7]cyclohepta[1,2-c]pyrrole or a pharmaceutically ac 
ceptable acid addition salt thereof. 

26. The methanesulphonate salt of the compound of 
claim 25. 
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