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Int. CI.:~c 07 d 53/08 
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- maceutica:lly acceptable acid addition salts are 

184 Grenzacherstrasse, Basle, Switzerland, do · useful as anticonvulsants, analgesics, sedatives 

hereby declare the invention, for which We and muscle relaxants; they can be used as 

S pray that a patent may be granted to us, and medicaments in the form of pharmaceutical 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: patt'ble. ·pharmaceutical organic or inorganic, 

The present invention relates to novel solid or liquid,·· carrier, suitable for entCTal 

10 benzodiazcpine derivatives and the manufac- (e.g. oral) 0r parenteral administration. For 45 

tore thereof; more particrilarly, .it is concerned making up the. preparations there may be 

with novel 1,4-dislibstituted 1,4-benzodiaze- employed. inert substances such as water, 

pine derivatives and with a process. for the gelatin, lactose, starches, magnesium stearate, 

manufacture th~f. . . talc, vegeta"le oils, gums, polyalkylene-

15 The novel l,4-d1substt-tuted 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 com.pounds of the general formuJa medicaments. The pharmaceutical prepara-

. tions may· be in . solid :form (for exmhple as 

al tablets, dragies, supposito·ries or capSules) or -.
5 

'- o in · liquid form (for example as solutions, ~ 

· /'' /N-.;- emulsions or suspensions). If desired, they 

R4 -+- · ~ · \ ___ Alkyl may be sterilized and/or contain auxiliary 

' /' . I substances such as preserving agents, stabi-

:=./-N,R2 · · lizing agents, '!'ettintbeg or emulslifying agents, 
6
. 
0 

,./\ 1 salts for . varymg . osmotic pressure or 

. 
L_ .J<':R~ buffers. They may also contain other thera-

peutically ~ substances. 

· - wherein one of the symbols Ri and Ra stan:ds According to the. process provided by the 

.iO--for an N,N-disubstituted,.;aminoalkyl group of invention, the novel 1,4-disubstituted 1,4-

__ :the formula (X)(Y)N-alkylene- in which the benzodiazepine- derivatives aforesaid are 65 

:. : alkylene group contains from two to seven manufactured by treating a compound of the 

- ~·~-~rbon atoms and in which X and Y are alkyl formula 

_ -:<- groups and the other symbol stands for an 

;2_~ alkyl grQup, the symbol R11 stands for a halo­

. ._ , . ·gen at:Om; the symbol R' stands for a halogen 

:..:: ':_ ::att?Jll or a tri:fluoromethyl or nitro group. and 

-- ·· ·'the· broken lines denote that the atoms or 

· ·· -. -~J!s attached. thereby are optional,· and acid 

· --i3L~d1tton salts. thereof. 

0 
• .. T #' 

/
. ..,_. . 

'/ \ 4 • 
R .:.+- II . ---Alkyl 

. /''- I 
·"· ._N /. <=i 
L.~"R~. . ·: .. · The· alkyl groups referred to. herein are 

- -Stre,ight chain and =brailched chain alkyl 

groups containing up to seven carbon iltomil; 

for .. example,· ·the methyl, ethyl, propyl aiid 

SS isopropyl groups. · which carri~ a$ a 1- or 4-s~bstit\lCD~ · an alkyl 

!Price 4s. 6d.] 
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groQp,, in the form of an N1-(alkali-metal) 
derivative thereof in the case where the com­
pound is N'-substituted, with a halide of the 
formula 

x 
5 >N•alkylene-halogen 

y 
in order to introduced the substittient · 
(X) (Y)N-alkylene- at the 4- or I-position and, 
if required, converting the product into an 
acid addition salt-in the foregoing fonnulae 

IO· R3, R', (XXY)N-alkylene- and the ·broken .Jines 
having the significance given earlier and 
' halogen ' standing for a chlorine, bromine or 
iodine atom. 

Those 1-alkyl compounds used as starting 
H materials for the process are dahned per se 

in the specification of our .Letters .Patent No. 
972,968. · Tho8e 4-a.lkjl -com.pounds used. as 
starting materials_ for the process in which the 
3--alkylgroup is absent and .R"' (when present) 

.20 represents a -halogen atom- are .claimed per se 
in the .specification of our "Letters Patent ·No. 
988,634. ·. 

The introduction of an (X)(Y)N-alkylene­
-stibstituent at the l"'.p0sition is carried. -out 

·25 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'-alkyl substi­
tuted starting compound : with, .for eXam.ple, 

30 sodium methoxide or sodium hydride. . 
The treatment with ·the ha:lide can be 

carried out in an inert organic solvent medium 
<:oilsisting of .. one or -more- inert organic 
solvents _such as methanol, ethanol, N,N--Oi'." 

35 methyl-fotmamide, benzene or toluene. The 
temperature aiid pressure are not critical and 
the . :treatmerit can -be carried --out either at 
roOin temperature- and atm0$J>heric pressure-or 
at elevated temperatures and/or elevated 

_40 pressures. . _ · 
The novel l,4-disubstituted 1,4-benzo­

diazepine derivatives provided b-y the invention 
form acid addition salts with acids. Suitable 
acids are inorganic acids (such ·as hydro-

4' chloric acid, !hydrobromic acid, sulphtirie acid, 
phosphOric acid and nitric acid) and o:i;ganic 
acids (such :as tartaric acid, salicylic· acid, 
toluene-sulphonic acid, ascorbic acid, maleic 
acid, succinic acid, formic acid and acetic 

50 acid). 
The invention also provides a modification 

of those acid .addition salts of compounds of 
the first formula hereinbefore in which R 2 is 
an alkyl group, which modification comprises 

SS quaternary salts in which the acid addition 
moieties of the said salts a:re replaced by 
alkyl halide moieties. These quaternary sll'lts 
<:an be obtained by treating a compound of 
the second formula hereinbefore in whi~. an. 

60 {X)(Y)N-t&lkylene 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/ 

64 (now serial no: 
alkyl halide. 

)] with an. 

The following examples illustrate the pro­
cess of the invention. 

---ElcAMPLE 1 

65 

A) The preparation <J.f the starting trmterial : 
The 7 - chloro ..:. 4 - methyl - 5 - (2- 70 

fiuoro - phenyl) - 2,3,4,5 - teuahydro - lH­
-1,4-benzodiazepinone (2) starting material 
was prepared as described in the specification 
of our Letters_ Patent No. 988,634. 

The sodio derivative of 7-cliloro-4..imethyl- 75 
5 - (2 - fiuoro - phenyl) - 2,3,4,5 - tetrahydro­
lH-1,4-benzodiazepinone-(Z) was prepared by 
the slow addition of sodium methoxide in 
methanol (10 ml of ~ solution containing 4.35 
mmol per ml) at 0°C to a· stirred solution of 80 
10 g of the parent compound in ·60 ml of 
N,N-dimethyl.,.formalnide. The mixture was 
stirred at ca 20°C for 0.25 .hour and was then 
ready for use; . . . 
B) Tke process: · . -SS 

5.6 g (18.3 mmol) of ·t;he sodio deriwtive 
of 7 - chloro - 4 _ methyl - 5 - (2 - iluor-0-
phenyl) - 2,3,4,5 - ietrahydro - lH ... 1,4-
benzodiazepinone-(2) in 20 ml of N,N-di­
methyl-formamide :were added -to a ·toluene 90 
solution of 3 ~.6 mmol ·of. 2-diethylamino-ethyl 
chloride. The resulting mixture was allowed 
to stand for 70 hours -and was then concen-
trated to a small volume under teduced pres-
sure. The residue was dissolved in 100 .ml of 95 
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 filtmte was evaporated to dryness yield- 100 
ing a residue which, upon recrystallization 
from petroleum ether (boiling point 30°-
600C), was 'fi>llild to be 7-chloro-1-(2-diethyl­
amino - ethyl) - 5 - (2 -· fluoro - phenyl) - 4-
methyl _ 2,3,4,5 - tetrahydro - lH - 1,4- IOS 
benzodiazepinone-(2) of melting point 83 °-
850C. 

The_ toluene solution of 2-diethyll,llllino-
ethyl - chlOride · aforesaid was prepared as - -
follows: Diethylamino-ethyl chloride hydro- ---119. 
chloride was dissolved in cold dilute sOdium -
hydroxide solution and · -diethylamino-ethyl · : ·· 
chloride was extracted .from _ the resultiri!f. . 
solution using four portions of toluene. The -:.~. _ 
toluene extracts were ·-combined, dried ·with - · 11"5 
anhydroUs sod~um sulphate and ·filtered. -· , ·· · 

Ex'AMPLE 2 . · -;:-·/ _.,: 
A) Th<& preparation i1f the sttittmg matmali '-·· _.., --

A suspension of -0;3 g of platinum -oxide' ic -. ·· · 
30 ml_ of glacial acetic acid was hydrogena'te~: 
To the reduced catalyst, a solUtion of _4,6 g ~- _ 
(15.1 mmol) of 7-chloro-1-methyl;.5;.(2-fiuoro-=---­
phenyl) - 2,3 _ dihydro ·- lH - 1;4 - -benz~ 
diazepinone-(2) in 45 nil of glacial acetic acid 
was added and the mixture :hydrogenated- -to 125 
completion (338 ml, 15.1 mmol of hydro~). 
The catalyst was removed by .filtration @d 
the acetic acid evaporated under reduced 

_ .. 

.._-.,/ 

' ~ 
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' pressure. The zesidue 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 solution ·was washed 

5 free from alkali, dried and concentrated. Re­
crystallization from ·-aic acetone/(pettoleum 
ether) (boiling point 30°-60°C) mixture 
gave 7 - chlo" - 5 - (2 - "fluoro - phenyl)-
1 - methyl - 2,3,4,5 - tetrahydro - lH - 1,4-

10 benzodiazepinone-(2) of melting point 125°-
1360C. 
B) The process: 

A solution of 2.0 g (6.S mmol) of 7-chloro-
5 - (2 - fiuoro - phenyl) - 1 - methyl - 2,3,4,5-

15 tetrahydro - lH - 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-eth.yl chloride. 1 g 
(66 mmol) of sodium iodide was added and 

20 the mixture was stirrred at S0°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, 
d.ried, filtered over 10 g of alumina and con-

25 centrated to dryness; The residue was dis­
solved in ether and hydrogen chloride. The 
product was filtered. Recrystalliz,tion from 
acetone gave 7-chloro-4-(2-diethylamino­
ethyl) - 5 - (2 - fiuoro - phenyl) - 1 _ methyl-

30 2,3,4,5 - tetrahydro - lH - 1,4 - benzodiaze­
pinone-(2) hydrochloride of melting point 
186°-193°C. 

ExAMPLE 3 
A) The preparation of the starting material: 

35 The 7 - chloro _ 1 - (2 - diethylamino-
ethyl) - 5 - (2 - fiuoro - phenyl) - 2,3,4,5-
tetrahydro - lH - 1,4 - benzodiazepinone - (2) 
starting material was prepared as described in 
the specification of our copending Application 

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

A mixture of 6 g (15.S mmol) of 7-chloro-
1 - (2 - diethylamino - ethyl) - 5 - (2-

45 ftuoro - phenyl) - 2,3,4,5 - tetrahydro - lH-
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 

50 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
ethyl) - 4 - methyl - 5 - (2 _ fiuoro - phenyl)-
2,3 ,4,5 - tetrahydro - lH - 1,4 - benzodiaze­
pinone-(2) methiodide of melting point 
185°-190°C. 

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

wherein one of the symbols R1 and R2 stands 
for an N,N-disubstituted-aminoalkyl group of 
the -formula (X)(Y)N-alkylene- in which the 65 
alkylene group contaiQs 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 R3 stands for a halo-
gen atom, the symbol R" stands for· a halogen 70 
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- 75 
ethyl) - 4 - methyl - 5 - (2 - fiuoro - phenyl)-
2,3,4,5 - tetrahydro - lH - 1,4 - benzodiaze­
pinone-(2). 

3) A phannaceutical composition compris-
ing one or more of the substances claimed in 80 
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 SS 
formula 

which carries as a 1- or 4-substituent an alkyl 
group, in the fonn of an N1-( alkali metal) 
derivative thereof in the case where the com- 90 
pound is N'-:substituted, with a ·halide of the 
formula 

x 
y 
> N-alkylene-halogen 

in order to introduce the substituen.t 
(X)(Y)N-alkylene- at the 4_ or I-position and, 9S 
if required, converting the product into an 
acid addition salt-in the foregoing formulae 
R3

, R", (X)(Y)N-alkylene-and the broken lines 
having the significance given in claini 1 and 
'halogen' standing -for a chlorine, bromine or 100 
iodine atom. 

5) A process i~ accQrdance with claim 4, 

. . ·::::::.:. ;· .. :· .... ..., . -·------:---:-:-·.-·~······-=~: :··::~·-. -. · .. 
. :.1:· . ·. -~: .... .. :~ . 

. ·.: . :· ·-= ·!!:.: ·: •. ,~··. . _.-.. ~~'.-'.;~~~~:~;~.'.'. :: ·~; .. -~~ ~ 
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pre"Ssure. The residue was taken 'UP in 5{) ntl .of 
methylene cltloride ·and washed 1with two 20 
nil portions of a 30% solution of sodium 
carbonate. ~ resnlting solution ·was washed 

5 free from alkali, dried ·and concentrated. Re­
crystallization :from an iacetone/(petroleum 
ether) (boiling point 30°-6Q.0C) mixture 
gave 7 - chloN - ·5 - ·(2 - !fl:uoro - phenyl)-
1 - methyl - 2,3;4:,5 - ~hydro - lH - 1,4-

10 benzodiu.epiilone-{2) of melting point 125° ....... 
·136°C. . · · · 
B) The process: 

A solution of 2.0 g (6.5 mmol) of 7~oro- wherein .one of the symbols R1 and R2 stands 
5 - (2 - ·fiuoro - phenyl) --1 .. methyl - 2,3,4,5- .· for an N,N-disubstituted-aminoalkyl group of 

15 tetrahydro - lH - 1,4 - henzodiazepinone - (2) the formula (X)(Y)N-alkylene- in which the 65 
in 10 ml of N,N-dimethyl-formamide was alkylene group contains from two to seven 
treated with a toluene solution of 5.3 g (34.8 carbon atoms and in which X and Y are alkyl 
mmol) of diethylamino-ethyl chloride. 1 g groups and the other symbol stands for an 
(66 m.mol) of sodium iodide was added and alkyl group, the symbol Ra stands for a halo-

20 the mixture was stlrrred at 50°C for 16 hours. gen atom, the symbol R' stands for a halogen 70 
Solvents were removed under reduced. pres- atom or a trifiuoromethyl or nitro group and 
sure and the residue dissolved in 75 mI of the ·broken lines denote that the atoms or 
methylene chloride. The solution was washed, groups attached thaeby are optional, and acid 
d.ried, filtered over 10 g of alumina and con- addition salts thereof. · 

25 centrated to dryness. The residue was dis- 2) 7 - Chloro - . 1 - (2 - diethylamino- 75 
solved in ether and hydrogen chloride. The ethyl) - 4 - methyl - 5 - (2 - fiuoro - phenyl)­
product was filtered. Recrystallization from 2,3,4,5 - tetrahydro - lH - 1,4 - benzodiaze-
acetone gave 7-chloro-4-(2-diethylamino- pinone-(2). 
ethyl) - 5 - (2 - fiuoro - phenyl) - 1 .. methyl- 3) A pharmaceutical composition compris-

30 2,3,4,5 - tetrahydro - lH - 1,4 - benzodiaze- ing one or more of the substances claimed in 80 
pinone-(2) hydrochloride of melting point claim 1 hereof in association with a compat-
1860-1930C. ible pharmaceutical carrier. 

ExAMPLE 3 
A) The prtJparation '1f tke starting material: 

35 The 7 - chloro _ 1 - (2 - diethylamino-
ethyl) - S - (2 - fluoro - phenyl) - 2,3,4,5-
tetrahydro - lH - 1,4 - benz<>d.iazepinone - (2) 
starting material was prepared as described in 
the specification of our copending Application 

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

A mixture of 6 g (155 mmol) of 7-chloro-
1 - (2 - diethylamino - ethyl) - 5 - (2-

45 fluoro - phenyl) - 2,3,4,5 - tetrahydro - lH-
.. --1;4-bepzodiazepinone-(2) and 8.8 g (62 mmol) 

_o~ methyl iodide in 20 ml of N,N-dimethyl­
formamide was stirred for 17 hours at ca 
:?Q°C. 'The mixture was poured into 1 litre of 

50 _ ~ter and the product extracted into two 35 
ml portions of methylene chloride. The 
piethylene chloride extracts were combined, 

.--: w_~sh~, dried and evaporated. The product 
_ · ·. \ill.as recrystallized from an ac~one/ether mix­

· .. 5S.:....;._turl!. to give 7-chloro-1-{2-diethylamino­
. ~liyl) - 4 - methyl - 5 - (2 _ fiuoro - phenyl)-

2,3,4,5 .;. tetrahydro - lH - 1,4 - benzodiaze­
....___pinori.e-(2) methiodide of melting point 

185°.:.....190°c. 

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

4) A process for the manufacture of the 
substances claimed in claim 1 hereof, which 
process comprises treating a compound of the 85 
formula 

which carries as a 1- or 4-substituent an alkyl 
group, in the form of an N 1-(alkali metal) 
derivative thereof in the case where the com- 90 
pound is N"-substituted, with a halide of the 
formula 

x 
y 
> N-alkylene-halogen 

in order to introduce the substituent 
(X)(Y)N-alkylene- at the 4_ or 1-position and, 95 
if required, converting the product into an 
a.cid addition sa:lt-in the foregoing formulae 
Ra, R4

, (X)(Y)N-alkylene- and the broken lines 
having the significance given in claim 1 and 
'halogen' standing for a -chlorine, bromine or 100 
iodine atom. . 

5) A process in accwd.ance with claim 4, 
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wherein saicl N1-{elkali metal) . derivative is claimed. in· claim 1 · insofa,_.: es it relates to: acid 
the N1-sodio derivative. addition .. salts· of . compounds in which R2 

6) A process for th(:. manufacture of the stands . for. an .alkyl group; which modification 
substances claimed bl claim. 1,· .. substantially as comprises q\Ulternary_ salts .in which • the. acid 
described with reference to --part· B of Ex- addition moieties of the, salts• of said claim 
amples 1 aild 2. - . - . _ · are rq>laced by alkyl hiilide moieties. 

7) Compounds . as- formulated in cklim 1, 
and acid addition · salts thereof, when manu­
factured by the process clilimed. in claim 4, 

10 claim S or claim 6. · 
8) A modification of the invention as 

.. ·. . 

- w. D. WHITA&ER -
· .. Patent Ag~t . . . -

for F. Ho:lfmann-4 R()Che· & Co,, 
Aktiengesellscllaft. 

Leamington Spa: Priri~. f0r : Her Majesty's. Stationery- Offiee, by· -the Co~ier Press 
(Leamington) Ltd.-:-1966; PUblishe4 by ·The Patent Office;· 25 Southilinpton Buildiilga, 

London, W.C.2, frOm which copies may be Obtained. 
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