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. COMPLETE SPECIFICATION )
Benzodiazepine Derivatives and their manufacture

We, F. HOFFMANN-LA ROCHE & Co. The foregoing compounds and their phar-
Aktiengesellschaft, a Swiss Company of 124—  maceutically acceptable acid addition salts are
184 Grenzacherstrasse, Basle, Switzerland, do - useful as-anticonvulsants, analgesics, sedatives
hereby declare the invention, for which we and muscle relazants; they can be used as

* 5 pray that a patent may be granted to us, and medicaments in the form of pharmdceutical 40
the method by which it is to be performed, to preparations which contain one or more of the
be particularly described in and by the follow- compounds or salts in association with a com-
ing statement: patible. pharmaceutical organic or inorganic,
The present invention relates to novel solid or liquid,” carrier, suitable for enteral

10 benzodiazepine derivatives and the manufac- (e.g. oral) or parenteral administration. For 45
ture thereof; more particularly, it is concerned making up the. preparations there may be
W.lth noxfel .1,4-disubstituted 1,4-benzodidze- employed inert substances such as water,
pine derivatives and with @ process for the gelatin, lactose, starches, magnesium stearate,
manufacture thereof. - . talc, vegetable oils, gums, polyalkylene-

- 15  The novel 1,4-disubstituted 1,4-benzodiaze~ glycols, petroleum jelly or any other compat- 50
pine derivatives provided by the invention ible carrier useful for the preparation of

are compounds of the general formula medicaments. The pharmaceutical prepara-
‘ : _ . tions may be in solid form (for example as

‘RL L . tablets, 'dragées, suppositories or capsules) or 5
' \N A " in liquid form (for example as solutions,
a NN\ _ emulsions or suspensions). If desired, they
R-+-|  ---alxp may be sterilized and/or contain auxiliary
\/’\__-N/ B substances such as preserving agents, stabi-

/N2 lizing agents, wetting or emulslifying agents,
eyl = salts for. varying the -osmotic pressure or 60

3 buffers. They may also contain other thera-

. T pelxicalgluseﬁlltiubstances.' .ddlﬁ.th
oo oo . . According to -the process provided by the

po. Mherein one of the symbols W 40d ¥ rupof iveation, the novel Ld-dimboitred 11

= the formula (X)(Y)N-alkylene- in which the benzodiazepine derivatives aforesaid are 65
“Z*alkylene group contains from two to seven mam:lflactu_red by treating a compound of the
-~ catbon atoms snd in which X and Y are alkyl formula -~ - e

s groups ‘and the othér symbol stands for an :

125" alkyl group, the symbol R® stands for a halo- 0
... -gen atom, the symbol R* stands for a halogen /\ /N._.//

<" atom ora trifluoromethyl or nitro group. and g : \_____Al .

o * Tthe- broken lines denote that the atoms or NN e kyl
- ™U_..groups attached thereby are optional, and acid NS N

- <80 addition salts thereof. =~ = = ' . =

oz The alkyl  groups referred to. herein are T TR -

~— straight chain  and branched chain alkyl - : S :

o groups containing up to seven carbon atoms; ,
L for. example, the methyl, ethyl, propyl and o ' S
- 35 isopropyl groups. - - - which carries as a 1- or 4-substityent an alkyl

\ -
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group, in the form of an N'-(alkali-metal)
derivative thereof in the case where the com-
pound is N*-substituted, with a halide of the
formula

x .
>N-alkylene-halogen

: Y
in order to introduced the

if required, converting the product into an
acid addition salt—in the foregoing formulae
R?, R*, (X)(Y)N-alkylene- and the broken lines
havmg the significance given earlier and
¢ halogen * standing for a chlonne, bromine or
iodine atom.

Those 1-alkyl compounds used as startmg
matenals for the process are claimed per s
in the specification of our Letters Patent No
972,968, Those 4-alkyl compounds used. as
starting materials for the process in which the
3-alkyl group js absent and R* (when present)
represents 2 -halogen atom-are claimed per se
in the specification of our Letters Patent No.
988,634,

The introduction of an (X)(Y)N—alkylene-
~substituent at the 1-position. is carried -out
using a 1-(alkali metal) derivative of an
N‘-alkyl substituted starting compound. The

1-sodio derivative is preferably used and this

can be obtained by treating an N*-alky] substi-
tuted starting compound - with, for example,
sodium methoxide or sodium hydnde .
- The treatment with the halide can be
carried out in an inert organic solvent medium
consisting of .one or .more inert organic
solvents such as methanol, ethanol, N,N-di-
methyl-formamide, ‘benzene or toluene. The
temperature and pressure are not critical and
the tréeatment can be carried -out either at
room temperature and aﬁno&phenc pressure-or
at elevated temperatures and/or elevated
pressures.

The novel 1,4-d1subst1tuted 1, 4-benz0-

diazepine derivatives provided by the invention’

form acid addition salts with acids. Suitable
acids are inorganic acids (such as hydro-
chloric acid, hydrobromm acid, sulphuric acid,
phospheric acid and nitric ac1d) and organic
acids {such as tartaric acid, salicylic acid,
toluene-sdphomc acid, ascorbic acid, malelc
acid, succinic ac1d fonmc acid and acetic
acid).

The invention also provides a modification
of those acid addition salts of compounds of
the first formula hereinbefore in which R? is
an alkyl group, which modification comprises
quaternary salts in which the acid addition
moieties of the said salts are replaced by
alkyl halide mojeties. These quaternary salts
can be obtained by treating a compound of

the second formula herembefore in which an.

(X)(Y)N—alkylene substituent. is present at the

1-position [many of which are claimed per se
in the specification of our copending Applica-
tion for Letters Patent No 1040548 47911/

substituent

‘fluoro - phenyl) -
(X) (Y)N-alkylene- at the 4~ or 1-position and,

1,4-benzodiazepinone (2)

64 (now ‘serial no:
alkyl halide.
'The following examples illustrate the pro-
cess of the invention, -
" "EXAMPLE 1

.. A) The preparation of the starting material:

The 7 - chlioro - 4 - methyl - § - (2-
2,345 - temhydro ~ 1H-
starting material
was prepared as described in the specification
of our Letters Patent No. 988,634. -

- ‘The sodio derivative of 7-chloro—4-methy1-
5 . (2 - fluoro - phenyl) - 2,3,4,5 - tetrahydro-
1H-1,4-benzodiazepinone-(2_) was prepared by

. - the slow addition of sodium methoxide in

methanol (10 ml of a solution containing 4.35
mmol per ml) at 0°C to a stirred solution of
10 g of the parent compound in ‘60 mil of
N,N-dimethyl-formamide. The mixture was
stirred at ca.20°C for 0.25 hour and was then
ready for use: .

B) The process:

5.6 g (18.3 mmol) of the sodio denvauve
of 7 - chloro - 4 - methyl - 5 - (2 - fluoro-
phenyl) - 2,3,4,5 - teu'ahydro - 1H . 14-
benzodlazepmone-(Z) in 20 ml of N,N-dl—
methyl-formamide were added to a -toluene
solution of 36,6 mmol-of 2-diethylamino-ethyl
chloride, The resulting mixture was allowed
to stand for 70 hours and was then conoen-
trated to a small volume under reduced pres-
sure. The residue was dissolved in 100 .ml of
methylene chloride, washed with 75 ml of

‘water and with three 50 ml portions of satu-

rated sodium chloride solution and then
filtered through neutral alumina (grade 1).
The filtrate was evaporated to dryness yield-
ing a residue which, upon recrystallization
from petroleum ether (boiling point 30°—
60°C), was foumi to be 7-¢chloro-1-(2-diethyl-
amino - ethyl) - 5 - {2 - fiucro - phenyl) - 4-
methyl _ 2,345 - tetrahydro - 1H - 14-
benzcodlazepmone-(Z) of melting point 830—
850

The _ toluene solution -of 2-diethylamino-

. ethyl “chloride 'aforesaid was prepared as
follows : D1ethylammo-ethyl -chloride  hydro---

chloride wag dissolved in cold dilute sodium:
hydroxide solution and diethylamino-ethyl
chloride was . extracted from the resulting .
solution using four portions of toluene. The -

toluene extracts were .combined, dried thh_

anhydrous sodium sulphate and ﬁltered
ExampLE 2 -

A) The preparation of the stavting matertal = m'\-
A suspension of 0.3 g of platinum -oxide in> .

) wi
with an -
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30 ml of glacia] acetic acid was hydmgena‘ted;—.—_ﬁﬂ' o

To the reduced catalyst, a solution -of 4. 6 g
(15.1 mmol) of 7-chloro-1-methyl-5-(2-fluots
phenyl) . 2,3 _ dihydro - 1H - 14 - benzo-
dxazepmone-(Z) in 45 ml of glacxal acetic acid
was added and the mixture hydrogenated to
completion (338 ml, 15.1 mmol of hydrogen).
The catalyst was removed by filtration and
the acetic acid evaporated uader reduced

/"
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pressure. The residue was taken up in 50 ml of
methylene chloride and washed with two 20
ml portions of a 30% solution of sodium
carbonate. The resulting sohition ‘was washed
free from alkali, dried and concentrated. Re-
crystallization from " —ari acetone/(petroleum
ether) (boiling point 30°—60°C) mixture
gave 7 - chlom - 5 - (2 - fluoro - phenyl)-
1 - methyl - 2,3,4,5 - tetrahydro - 1H - 1,4-
benzo(c:liazepinone-(Z) of melting point 125°—
136°C.
B) Tke process: -

A solution of 2.0 g (6.5 mmol) of 7-chloro-
S - (2 - fluoro - phenyl) - 1 - methyl - 2,3,4,5-
tetrahydro - 1H - 1,4 - benzodiazepinone - (2)
in 10 ml of N,N-dimethyl-formamide was
treated with a toluene solution of 5.3 g (34.8
mmol) of diethylamino-ethyl chloride. 1 g
(66 mmol) of sodium iodide was added and
the mixture was stirrred at 50°C for 16 hours.
Solvents were removed under reduced pres-
sure and the residue dissolved in 75 ml of
methylene chloride. The solution was washed,
dried, filtered over 10 g of alumina and con-
centrated to dryness. The residue was dis-
solved in ether and hydrogen chloride, The
product was filtered. Recrystallization from
acetone  gave  7-chloro-4-(2-diethylamino-
ethyl) - 5 . (2 - fluoro - phenyl) - 1 - methyl-
2,3,4,5 - tetrahydro - 1H - 1,4 - benzodiaze-
pinone-(2) hydrochloride of melting point
186°—193°C, _ :

ExAMPLE 3

A) The préparation of the starting material:

The 7 - chloro . 1 - (2 - diethylamino-
ethyl) - 5 - (2 - fluoro - phenyl) - 2,34,5-
tetrahydro - 1H - 1,4 - benzodiazepinone - (2)
starting material was prepared as described in
the specification of our copending Application
for Letters Patent No. 1040548 47911/64
(now Serial No. ' ). _
B) The process: o

A mixture of 6 g (15.5 mmol) of 7-chloro-
1 - (2 - dicthylamino - ethyl) - § - (2-
fluoro . phenyl) - 2,3,4,5 - tetrahydro - 1H-
1,4-benzodiazepinone-(2) and 8.8 g (62 mmol)
of methyl iodide in 20 ml of N,N-dimethyl-
formamide was stirred for 17 hours at ca
20°C. The mixture was poured into 1 litre of

water and the product extracted into two 35

ml portions of methylene chloride. The
methylene chloride extracts were combined,

- washed, dried and evaporated. The product

was recrystallized from an acetone/ether mix-
ture to give 7-chloro-1-(2-diethylamino-
ethyl) - 4 - methyl . 5 - (2 _ fluoro - phenyl)-
2,3,4,5 - tetrahydro - 1H - 1,4 - benzodiaze-
pinone<(2) methiodide of melting point
185°—190°C.

WHAT WE CLAIM IS:—
1) Compounds of the general formula

1
R\N ?0
4 //.\./ -'\
RP=t- ] / =-ATkyl
\,/ NN
= g2
A "
'L. . 3

wherein one of the symbols R? and R? stands
for an N,N-disubstituted-aminoalkyl group of
the formula (X)(Y)N-alkylene- in which the
alkylene group contains from two to seven
carbon atoms and in which X and Y are alkyl
groups and the other symbol stands for an
alkyl group, the symbol R® stands for a halo-
gen atom, the symbol R* stands for a halogen
atom or a trifluoromethyl or nitro group and
the broken lines denote that the atoms or
groups attached thereby are optional, and acid
addition salts thereof.

2) 7 - Chloro - 1 - (2 - diethylamino-
ethyl) - 4 - methyl - 5 - (2 - fluoro - phenyl)-
2,34,5 - tetrahydro - 1H - 1,4 - benzodiaze-
pinone-(2).

3) A pharmaceutical composition compris-
ing one or more of the substances claimed in
claim 1 hereof in association with a compat-
ible pharmaceutical  carrier.

4) A process for the manufacture of the
substances claimed in claim 1 hereof, which
process comprises treating a compound of the
formula . .

. N7
w LN \
SR Ij /-—-.mqu
NN LN
=/
=,
e

which carries as a 1- or 4-substituent an alkyl
group, in the form of an N'-(alkali metal)
derivative thereof in the case where the com-
pound is N*-substituted, with a halide of the
formula )

X

Y> N-alkylene-halogen

in  order to introduce the substituent
(XXY)N-alkylene- at the 4. or 1-position and,

“if required, converting the product into an

acid addition salt—in the foregoing formulae
R? RY, (X)(Y)N-alkylene- and the broken lines
having the significance given in claim 1 and
‘halogen’ standing for a chlorine, bromine or
iodine atom.

5) A process in accordance with claim 4,
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benzodiazepinone-(2) of melting point 125
'136°C. o
B) The process:

A solution of 2.0 g (6.5 mmol) of 7-chloro-

5 - (2 - fluoro - phenyl) - 1 - methyl - 2,3,4,5-

tetrahydro - 1H - 1,4 . benzodiazepinone - (2)
in 10 ml of N,N-dimethyl-formamide was
treated with g toluene solution of 53 g (34.8
mmol) of diethylamino-ethyl chloride. 1 g
(66 mmol) of sodium iodide was added and
the mixture was stirrred at 50°C for 16 hours.
Solvents were removed under reduced. pres-
sure and the residue dissolved in 75 mi of
methylene chloride. The solution was washed,
dried, filtered over 10 g of alumina and con-
centrated to dryness. The residue was dis-
solved in ether and hydrogen chloride. The
product was filtered. Recrystallization from
acetone gave 7-chloro-4-(2-diethylamino-
ethyl) - 5 - (2 - fluoro - phenyl) - 1 _ methyl-

2,3,4,5 - tetrahydro - 1H - 1,4 - benzodiaze-
pinone-(2) hydrochloride of melting point
186°—193°C, ' ' '

.EXAMPLE 3 :

A) Tke preparation of the starting material
The 7 - chloro . 1 - (2 - diethylamino-
ethyl) - 5 - (2 - fluoro - phenyl) - 2,3,4,5-
tetrahydro - 1H - 1,4 - benzodiazepinone - (2)
starting material was prepared as described in
the specification of our copending Application

for Letters Patent No. 1040548 47911/64
(now Serial No. )
- B) The process:

A mixture of 6 g (15.5 mmol) of 7-chloro-
1 - (2 - diethylamino - ethyl) - 5 - (2-
fluoro - phenyl) - 2,34,5 - tetrahydro - 1H-

~1;4-bénzodiazepinone~(2) and 8.8 g (62 mmol)

_of methyl jodide in 20 ml of N,N-dimethyl-
formamide was stirred for 17 hours at ca
"20°C, The mixture was poured into 1 litre of

“water and the product extracted into two 35

ml portions of methylene chloride. The

_ . methylene chloride extracts were combined,
. -~ washed, dried and evaporated. The product

. was recrystallized from an acetone/ether mix-
55 _ture. to give 7-chloro-1-(2-diethylamino-

——

60

" eihyl) - 4 - methyl - 5 - (2 - fivoro - phenyl)-

2,3,4,5 - tetrahydro - 1H - 1,4 - benzodiaze-
‘pinone~<2) methiodide of melting point
185°—190°C.

WHAT WE CLAIM IS:—
1) Compounds of the general formula

—
! . 1,090,547 _ . 3
pressure. The residue was taken up in 50 ml of

- methylene chloride and washed ‘with two 20 Rl
ml portions of a 30% solution of sodium a /-.0
carbonate. The resulting -solution ‘was ‘washed Y avs N
frec from alkali, dried and concentrated. Re- R’ - i e ATyl
crystallization from an acetone/(petroleum Ny
ether) (boiling point 30°—60°C) mixture = g2
gave 7 - chiom -5 -~ (2 - fluoro - phenyl)- Py
1 - methyi - 2,34,5 - tetrahydro - 1H - 14- - X‘R5

wherein -one -of the symbols R* and R? stands
for an N,N-disubstituted-aminoalkyl group of
the formula (X)(Y)N-alkylene- in which the
alkylene group contains from two to seven
carbon atoms and in which X and Y are alkyl
groups and the other symbol stands for an
alkyl group, the symbol R® stands for a halo-
gen atom, the symbol R* stands for a halogen
atom or a trifluoromethyl or nitro group and
the broken lines denote that the atoms or
groups attached thereby are optional, and acid
addition salts thereof. :

2) 7 - Chloro - 1 - (2 - diethylamino-
ethyl) - 4 - methyl - § - (2 - fluoro - phenyl)-
2,3,4,5 - tetrahydro - 1H - 1,4 - benzodiaze-
pinone-(2).

3) A pharmaceutical composition compris-
ing one or more of the substances claimed in
claim 1 hereof in association with a compat-
ible pharmaceutical carrier.

4) A process for the manufacture of the
substances claimed in claim 1 hereof, which
process comprises treating a compound of the
formula

0

N
VAV
-
~/\._N
.‘—-/
A7
LA 3

AN

- ATkyl

N

which carries as a 1- or 4-substituent an alkyl
group, in the form of an N'-(alkali metal)
derivative thereof in the case where the com-
pound is N*-substituted, with a halide of the
formula .

X
Y>N-a1ky1enc=.-halogen
in order to introduce the substituent

(X)(Y)N-alkylene- at the 4. or 1-position and,
if required, converting the product into an
acid addition salt—in the foregoing formulae
R?, R*, (X)(Y)N-alkylene- and the broken lines
having the significance given in claim 1 and
‘halogen’ standing for a chlorine, bromine or
iodine atom, .

5) A process in accordance with claim 4,
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wherein said N'~(alkali metal) der1vat1ve is
the N*-sodip derivative, .
6) A process for the manufacture of the

substances claimed in claim 1, substantially as

described with reference to- part B of Ex-
amples 1 and 2. -

7) Compounds as formulated in claim 1,
and acid addition salts thereof, when manu-

factured by the process clalmed in claim 4,

claim 5 or claim 6.
8) A modification of the invention as

claimed in claim 1 insofar: ag it relates to acid
addition_salts- of .compounds in which R?
stands for.an alkyl group, which modification

comprises quaternary salts.in which .the acid 15

addition moieties of the: salts of said claim
are neplaced by alkyl halide moieties.

W D. WHITAKER )
- Patent Agent .
for F.. Hoﬂ’mann-La Roche & Co
AktiengeseHschaft,

Leammgtdn Spa Prmted for - Her "Majesty’s ‘Stationery: Oﬂice, by the Courier Press
(Leammgton) Ltd.—1966, Pubhshed by The Patent Office;" 25 Southampton Bmldmgs,
; London, W.C. 2, from which copies may be obtamed :

g

U‘



