PATENT,

\ Dot
* Application madein

‘SPECIFICATION
0 'DRAWINGS )
o 1.153.809

"and filin:g'.“("."ar;lp!ete Speciﬁ_cat.ion': L) D'ec.., 1967.

“Int: ‘CL:—C 07 d 53/06

.+~ COMPLETE SPECIFICATION

Benzdiaz[1,4]Epine Derivatives

. We, F. HorFFMANN-LA ROCHE & Co.,
‘- ARTIENGESELLSCHAFT, a Swiss Company of
. ‘124—184 Grenzacherstrasse, Basle, Switzer-
- ;land, do hereby declare the invention, for
- “which we pray that a patent may be granted to

. us, and: the ‘method by which it is to be
performed; to..be particularly described in
and by the following statement:— )
. :The; present. invention is: concerned with a
process for-the manufacture of benzdiaz[1,4]-
‘epi eriy ;The mvention .is also con-
nitriles useful in said

The benzdxaz[l,4]epme derivatives obtained

15 by carrying our the process of this invention

.and. 24l

 are 2-amino compounds of the general formula )

wherein R* and R? each represent a halogen
atom or a trifluoromethyl, nitro or ¢yano
group and R® represents a lower-alkyl group
and wherein the broken lines denote that the
atoms or groups attached thereby are optional,

It will be appreciated that the term ‘lower
alkyl’ is used in this description and in the
accompanying claims to mean alkyl groups
containing from 1 to 7 ‘(preferably from 1
to 4) carbon atoms. '

According to the invention, the benzdiaz-
[14] epine derivatives aforesaid are manu-
factured by reacting a carbonitrile of the
general formula :

(111)

2\
| -}=?
N\

wherein R?, R? and the broken lines have the
significance given earlier, with alkali and, if
desired, transforming the résulting 2-amino
compound of formula- I hereinbefore into a
corresponding . 2-alkylamino compound * of
formula . II hereinbéefore..

."The_process provided by the invention is
. greater detail by the following
ne in which R, R?, R® and the
ve the significance given earlier
cnts a lower-alkyl, phenyl or
When R! is present in the
lae, it is preferably in the

bénzyl _group
following - fo
7-positio;
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- The carbommle startmg matmals of
formula III hereinbefore can bé readily 'con-
verted into the 2-amino compounds of formula
I hereinbefore by reaction with alkali. This
reaction can be carried out using any of the
conventional bases, although a strong base such

- a$ sodiiim hydrox1de or potassiuin hydroxide,

is preferred. The - reaction is conveniently

cartied out in the presence of a water- .

miscible organic solvent such as an alcohol
(e.g. methanol or ethanol), and is’ preferably
carried out at an elevated temperature, suit-
ably at a temperature between about room
temperature and the reﬂux tempetature of the
reactlon mixture,

The 2—ammo compounds of fofmula I’ can
be readily acylated by any of ™ the thsual

;c’.

techniques such as’ treatment with- an alkanom L

acid anhydride (e.g. acetic anhydride) to givet:,

the *N-acylamino compounds of formula: IV

which, upon alkylation. by any “of - the usual -
alkylation techniques (e.g, treatment with an.

- alkyl halide) yield the known ° benzd1az[1,4]—-

epines of formula V. These . benzdiaz[1,4]- 25
epines.-of formula.V can; in ‘turn, -bé: con-
verted into the pharmaceutically -useful benz-

"diaz]1,4]epine N-oxides of- formula I (e.g.

chlordiazepoxide) by oxidation and hydrolysls 30 .

according to known techniques.
The carbonitrile.. starting’ matenals of

_formula ITI heseinbefore are novel and it w1ll

be apprecmted .that - they also .form part .. . -

of this .invention. They can be: prepared by

reacting a 5H—benzd1az[1,4]epme 4-oxide of .

the general formula

o

whetem R, R’a and rhe broken lmes have the

s1gmﬁcance given - earlier, with an alkali--

metal cyanide’ such “as ‘sodium cyanide “or
potassium cyamde

mixture by treating it with any suitable acid

. to'neutralise the excess base and then separat-
ing the product by any .of the usual technigues -
" (eg. filtration or- evaporatlon) The reaction

is convemently carried out,in the presence of
an inert organic solvent, preferably a' solvent
‘which - will - dissolve the cyamde reactant
such as an alkanol containing from -1 to 7
(preferably from 1 to 4) carbon atoms (e.g.
methanol or ethanol). It is preferred to carry
out the reaction at a reduced temperature,
preferably at a temperature between about

. 0°C and room temperature, although tempera-

tures up to about 50°C or higher can be
employed if desired.

The -carbonitriles of -
formula' III “are isolated’ from: the reaction

35

. The 5H-benzdmz[l,4]épme 4-ox1des of

formula. VI are known . compounds or and-
- logues of known compounds and can be ob-

tained in accordance with known methods.
The compounds of formulae I, IV and V

‘are pharmaceutically valuable - compounds.

They are useful as sedatxves, muscle relaxants
or anticonvulsants.

The 2—alkylam1no compounds of formula 1I
hereinbefore in which R (when present) repre-

"sents 4 halogen atom in the 7- or 8-position

and R? (when _present) represents a_halogen
atom or a_nitro group are claimed per se
in the specification of our Letters Patent No.
864,824. The 2-a1ky'lammo compounds of
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). Rectystallization from
olourless needles of melt-
4°C (decomposition).

-§-(4.8 mmol) of 2 - acet- 70
,3: = phenyl-3H- -benzdiaz-

of N,N - dimethyl - form-
been- dried by distillation

| of benzene): was treated

(ca 7.6 mmol) of a 50 per cent 75
odiim hydride- iooil:“ This ¥
ed for 10 -minutes at:room
5.ml'(ca 8 mmol) of methyl
fter': this_mixture had
lours; it- was diluted with 80
-and. extracted: with three
leng‘_;;hlor__i,de. The
‘'were combined,
portions of water

¥, preparation’
material:.
. A mixture of 135

“been stirred
the solid . was

. : i with - authentic
I- -material of ‘melting p nt 160°—164°C. “The

¢ fffrared spectrum and the” thinlayer -
of: .dlromatogi‘aphic’-’.beh_’a_-yidur were ‘identical with 100

_the authentic material. g
- Peracetic acid, was ‘prepared by the drop-
- -wise addition of - 3.35 g of acetic anhydride
to & stirred cold suspension (ice-bath) of 0.75
of 90 per cent hydrogen ‘peroxide and-one 105
entrated sulphuric acid.in’ +mlof
lori fter stiring. for 15.

e were. added
).';Qf.7 - chloro-

110

the refrigerator
ving a melting .
position) was | §
rom: . aqueous
m -acetone 2 - amino-
henyl - 3H - benzdiaz1:4}- * Gver
+poi 240°C which (N
of authentic

115

10 ml of acetlcanhy i
pension of 1.7 g (6.3 mm
ch . o]

120

was .placed on
uminium oxide
h “ethyl acetate
at. 233°-237°C,
om: a mixture of
her, 7.- chloro - 2- 125
henyl -~ 3H - benzdiaz-

' 'oxlde_:\_g%s' obtained as crystals

were added to umn c
of 2 - amino- (basic, grad
gave white ‘prist

After recrystalliza;
methylene chilori
methylami
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WHAT WE CLAIM IS:—
1) A process for the manufacture of 2-
amino compounds of the general formula

)

5 and Z-alkylammo oompounds of the general
formula :

(1)

wherein R* and R2 each represent a halogen
“atom or a' trifluoromethyl, nitro or cyano
10 group and R® represents a lower-alkyl group
and wherein the broken lines denote that the
atoms or groups attached thereby are optional,
which process comprises reacting a carbo-
nitrile of the general formula

a2l Y N\
15 'RI{)CN\/‘

- wherein R*, R® and the broken lines have
the s1gmﬁcance given earlier in this- claim,

(II1)

with alkali and, if desired, transi’ormmg,th
resulting 2—ammo compound of the formula

first written in this claim into a corresponding
* 2-alkylamino compound of the formula second

written in this claim.

2) A process as set forth in claim 1, wherun
7 - chloro - 5 - phenyl - 1H -benzdlaz[1,4]-
epine - 3 - carbonitrile is reacted with alkali
and, if desired, the reSultmg 2 - amino - 7-
chloro - § - phenyl - 3H - benzdmz[1,4]epme
is transfonned into 7 - chloro - 2 - methyl-
amino -.5 - phenyl - 3H - benzd1az[1,4]epme
4 _ oxide. :

3) A process for the manufacture of the 2-
amino and 2-alkylamino compounds formu-
lated in claim 1, substantially. as described
with reference to part B of the foregomg Ex-
aniple.

4) 2-Amino and 2-alkylamino compounds
as formulated in claim 1, when manufactured
by the process claimed in claim 1, claim 2 or
claim 3.

. 5A carbomtrlle of the general formula

’ . N
Ga"’

wherein R, R* and the broken lines havc
the sxgmﬁcance given in claim 1.

6) 7 - Chloro - 5 ~ phenyl - 1H - benz-
diaz[14]epine - 3 carbonitrile. '

W. D. Whitaker,
Patent Agent
for F. HOFFMANN-LA ROCHE & Co,
. Aktiengesellschaft.

Pnnted for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1969. '
Pubhshed by the ‘Patent Office, 25, Southampton Buildin gs, Lond:m, W.C.2, from which copies may be obtamed
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