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- COMPLETE SPECIFICATION
Prmmmsforthehhumm&umureoilhnmmdnmmxnneIhﬂnvwﬁves

We, F. HorrFmManN—LA RocuE & Co.,
AKTIENGESELLSCHAFT, 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 i in and
by the following statement: —

The present invention is concerned with a

process for the manufacture of benzodlazepme
derivatives,

The derivatives produced in accordance
with' the. process are claimed per se in the
specification of our copending application for
Letters Patent No. 28946/62 (now serial no:
1017276) and are compounds of the general
formula

\’"" '

ng/\/\__.w
f’ \ -

wherein each of the symbols R* and R?
represents -a halogen atom or a triffuoro-
methyl group and the broken lines indicate
CH; and RY

. . -ion salts thereof. The preferred derivatives are

5

‘those’. in which R? is éither absent -or is

present: in the 2'-position. The " compounds

" "and their medicinally acceptable acid addition

- salts .are valuable therapeutic agents as they

30

~_
.

o ““’jaharmaoeum:al dosage forms

7 gre useful as muscle relaxants, sedatives and
~-anticonvulsants. They may be -administered
“*intérnally (for. example, parenterally or orally)

and can be compounded into conventional
containing

~~— [Price 4. 64.}

amounts adjusted to individual requirements;
for example, tablets, capsules, lozenges, sup-
positories, suspensions and solutions.

According to the process of the invention,
the foregoing compounds and salts are manu-
factured . by reacting a benzophenone of the
formula

halogen

f”\
PN

N\
(-
N

wherein each of the symbols R* and R* rep-
resents a halogen atom or a trifluoro-methyl
or nitro group and the broken lines denote
that R® and R* are optional substituent atoms
or groups, with ethylene-diamine, introducing
a nitro group -into the reaction product where
R* is absent, replacing said nitro group
andfor any nitro group or
already present in the reaction product
by halogen in a’manner known per se and,
if desired, converting the product into an acxd
addition salt said process also including, if
desired, a mcthylauon step at any suitable
stage for the purpose of introducing a methyl
group in the 1-position in the product.

Those benzophenone starting materials in
which the 2-halogen substituent is chloro and
Rt is trifluoro-methyl and in which R® is
either absent or is a 2-trifluoromethyl sub-

stituent are claimed per se in the specification

of our copending application for Letters
Patent No. 20071/63 (mow serial mno:
972,976).

The reaction with ethylene-d:axmne passes
through intermediates of the formula

35

groups - |

50

55

60



The dar k of the compound in
col oured m xture was then
t he conpound formed the sane nonohydro- 75

chl oridé described in

10 tion from atnospheric noisture.
question. Both forns of

evaporated in
vacuo and the oily residue was dissolved in

Exampl e 1. Ilitre of rrethylene chloride.  This

sol ution VWHAT WE CLAIM I S: - was washed W th
0.5 litre of vvater .cont ai ni ng 1) A process for the manufacture of
benzv- : 15 sufifoiz27z@nt sodi um carbonate to nmake the

di azeprne deri vafl ves of the gener, . metli“m,émr of an inorganic acid aqueous
| ayer strongl Co Q%arret hyl eﬁglgple ith a methyl halide or dim Ok de . extract
was further iﬁa fr% ter - sulph®d) Jt is also possible to use diazo- uniu.l ‘t he

t hen dri ecdmethane. The methylanon is preferabdy/ ear-. an hyd’r us -

nedoutmam thep, by Thi th
r&ém%uxlaﬁ ‘?‘,ﬁ[m ‘“ﬁj‘ Ohﬁwalssd??\sfgl veg

the methylanon in the presence of an @i 200 m  of .
wmling agent (such as a sodium alcoholgtepW y pour ed into

" washi ngs eut raI
sodi um su pha'te 2hd evapor -

crude product
in K}-- .
met hanol and t\%/resultlng SO|UtI

except when dxazo—me’rhane 1is
4 i t(r | 568 bS8 CRL have  mactiriation may i e Né‘}iﬁ?d?é‘bhl oric acid,
resul Ry B B ket bave  metyiaon pay gl ke e G SHD hglr och o | de.
The 'resesf thnebe fsolated. On prolonged standing byerSactidnl wlﬂﬁdao&lﬁﬁ aﬁéhollt@ ahdDthes at ca 20[err]C
an?l or with Whreqppliatianaaf theasf thesh syoygprrtm e sqdjunp dedivitive with 2 mesghyl
to form compounds of the formula ester of an inorganic acid. The methylation
+ is preferably carried out at ca 20°C or up
/N"\ to the boiling point of the reaction mixture. 65
fl\ﬁ : The compounds. of the formula first writ-
BN _“-/' ten hereinbefore form acid addition salts with
N both inorganic acids (such as nitric acid, sul-
A\ ) phuric acid, . hydrochloric acid, hydrobromic -
7 -dp® acid and phosphonc acrd) and with organic 70
N } acids (such as acetic acid, citric acid, succinic
. : acid, benzoic' acid, formic acid and Dara-

. wherein R* and R* and the broken lines have toluenesulphomc ac1d)

" the meanings. given earlier. The following Examples illustrate the in-

10 The ethylene-diamine can be used in excess  vention. _ 7
and thus serve as the reaction medium. Alter-
natively, a conventional inert organic solvent ' E'XAMPLE 1-

(e.g. an alcohol or a tertiary base such as 82.1 g of 2-chloro-5—mﬂuoromeﬂ1yl-benzo
pyridine, picoline or quinoline) can be used phenone [prepared as described in the speci-

15 as the reaction medium. In a preferred em- fication of our copending application no
bodiment, the reaction is carried out at 20071/63 (now serial no: - 972,976)] were 80
elevated temperature; for example, above dissolved in 300 ml of anhydrous pyridine and
75°C. The maximum temperature will, of the solution was treated with 100 ml. (89.9 g)
course, be the boiling point of the reaction of ethylene-diamine. The mixture was stirred

20 medium. The halogen atom in the 2-position and heated under reflux for 5 hours under
is capable of reaction since the carbonyl sub- dry conditions and then allowed to cool for 85
stituent adjacent thereto and also any of the ca 16 hours. The solution was evaporated in
above mentioned substituents in pare-position wvacuo and the residue dissolved in 500 ml

. thereto exert an acti_vating influence on the of 0.6-N hydrochloric acid and extracted with

25 2-halo atom. Preferred activating substituents ether. The aqueous layer was cooled in an
are the trifluoro-methyl and nitro groups. ice-bath and made basic with 3-N sodium 90

1 Compounds "of the formula last written hydroxide solution. The resulting suspension
wherein R* is absent can be nitrated; prefer- was extracted with ether, the extract washed

. ably by treatment with nitric acid. As indi- with water, dried over anhydrous magnesium

30 cated earlier the nitro compound obtained, as sulphate, and evaporated to give the product
well as those compounds wherein one or both as a pale yellow gum which rapidly crystal- 95
of the symbols R* and R* represent nitro lized. This material ‘was recrystallized from
groups, can be converted to the corresponding hexane, giving yellow needles of 5-phenyl-7-

~ halo compounds in a manner known per se, trifluoromethyl - 1, 2 - dihydro -3H - 1, 4 -

35 that is to say by methods which are in actual benzodiazepine. Two further recrystallizations ~
use for, or described in the literature on, the from hexane yielded pale yellow needles melt—~lG(L
replacement of nitro groups by halogen atoms; ing at 110°—111°C.
for exarmple, by reduction of the nitro group 294 g of 5-phenyl-7—mﬂuoromethy1—l 2-.

_ or groups to an amino group or groups (e.g. dihydro-3H-14-benzodiazepine were dissolved ™™
40 catalytically in the presence of RANEY- in 56 ml of methanol and the solution was - ..
: nickel), diazotisation of the amino group or treated with 56 ml of 2-N hydrochloric acid 105
groups and treatment of the resulting mono- in methanol while cooling the stirred mlxture
or di-diazonium salt with a hydrohalic acid, in an ice-bath during the addition of- the agid
Compounds of the formula last written solution. The mixture was then evapora
45 can, if desired, be converted into the corres- at 25°C under reduced pressure and thé~res1

ponding compounds carrying a methyl group
on the nitrogen atom in the 1l-position. The
methylation can be carried out by treatment

due was dried by azeotropic distillation wi

anhydrous benzene. The residue was then: -

triturated w1th benzene and the crystallind """
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the residue and the crude reaction product
filtered off. The filtrate was concentrated to
dryness and the residue dissolved in a mixture
of methylene chloride and water. The organic
layer was separated, dried and concentrated
to a small volume yielding the second crop.
The reaction product was recrystallized from
acetone and formed yellow needles of 5-
phenyl - 7 - nitro - 1, 2 - dihydro - 3H - 1,
-4-benzodiazepine melting at 211°—212°C.
35.6 g of sodium methoxide were added to
a solution of 160 g of 5-phenyl-7-nitro-1,
2-dihydro-3H-1,4-benzodiazepine in 1.6 litres
of N,N-dimethyl-formamide and the resulting
mixture was stirred at ca 20°C for 1 hour.
Then 62.5 ml  of dimethyl sulphate were

added and the stirring was continued for a
further 2 hours. Water was then added to
the reaction mixture and the crude product
was filtered off. Upon recrystallization from
a mixture of methylene chloride and ether,
1 - methyl - 5 - phenyl - 7 - nitro - 1, 2 -
dihydro '~ 3H - 1, 4 - benzodiazepine was
obtained as yellow prisms melting at 187°—
188°C. .

_ A suspension of 126.5 g of l-methyl-5-
phenyl - 7 - nitro - 1, 2 - dihydro - 3H - 1,
4-benzodiazepine in 2.2 litres of methanol was
hydrogenated at ca 20°C and at atmospheric
pressure in the presence of 40 g of RANEY-
nickel. After absorption of 1.35 mol of hydro-
gen (taking 3 hours), the RANEY-nickel was
filtered off, the filtrate acidified with an
excess of methanolic hydrogen chloride and
the solution concentrated iz vacuo to a smaller
volume with stirring. Ether was added and
the precipitated crystals were filtered off giv-

- - 'ing orange prisms of 1-methyl-5-phenyl-7-

55 - amino -1, 2'- dihydro - 3H - 1, 4 - benzo-

.diazepine dihydrochloride which melted at
267°—268°C after recrystallization from a
mixture of methanol and ether.

_ An ice-cold solution of 20 g of 1-methyl-

s

60-

5’ -"phenyl - 7 - amino - 1, 2 - dihydro - 3H -

"1, 4 - benzodiazepine dihydrochloride in water

" _was made <alkaline with 50%; potassium

——

1S

hydroxide and extracted with methylene chlo-

.Hide. The organic layer was separated, dried,

‘concentrated to a small volume and treated

oo ST 3 ¢ O

n

0 conceng{trzggag hydrochloric acid which bhad
been diluted with 35 ml of water. The mix-
ture was kept for a further 10 minutes
at 80°-90°C and was then cooled. Ice,
water and an excess of ammonium hydroxide
were added and the reaction product then
extracted with methylene chloride. The or-
ganfic layer was dried, concentrated to dryness
in vacuo and the residue dissolved in meth-
anol. An excess of methanolic hydrogen
chioride was added and the solution was con-
centrated to dryness ir vacuo. Isopropanol was
added to the residue and the crude. reaction
product was separated by filtration. This
product was repeatedly crystallized from iso-
propanol, yielding 1 - methyl - 5 - phenyl -
7 - chloro - 1,2 - dihydro - 3H - 1,4 -
benzodiazepine - - hydrochloride melting at
250°—251°C (decomposition).

. ExXAMPLE 3

A solution of 4 g of 2,5-dichloro-benzo-
phenone in 50 ml of ethylene-diamine was
heated under reflux for 17 hours. The cooled
mixture was poured into 500 ml of ice-water
and extracted with ether. The ether was
evaporated and the residue heated under re-
flux for 5 hours in a mixture of 25 ml of
ethanol and 50 ml of 209 hydrochloric acid.
The majority of the ethanol was removed
ovacuo and the aqueous phase was extracted
with ether. The aqueous phase was made alka-

um WhitcéHC) stirred solutigghefr1d# g of Aatethgk t he

A : .of 2-chloro-3-nitro-
id ﬁ%ﬁd-}%@@ 2&%{)@ £ pyri-
5&;&1‘? D00 ol o CEVHL Gardind 3P

urrderlreflug for OhdassOI$dine-solddnk - dikzonium chlofide sbliifidhGvag) hdidg withial t he

f7§he
yl

80

85

95

100
105

110

line with sodium hydroxide and extracted with .
ether. After washing with water and drying

with sodium sulphate, the ether was evapor-
ated and the residue consisting mainly of 2-
(2 - amino - ethylamino) - 5 - chloro - benzo-
phenone was cyclised by heating under reflux
for 17 hours in 30 ml of pyridine containing

115

0.5 g of pyridine hydrochioride. The pyridine .

was removed iz pacwo and the residue par-
titioned between ether and 2-N sodium hyd-

120

roxide. The ether layer was washed with~

water, dried with sodium sulphate and con-

centrated. Yellow prisms of 7-chloro-1,2-
dihydro - 5 - phenyl - 3H - 1, 4 --benzodia-
zepine were obtained which melted at 170°—

125

171°C .after recrystallization from ether. 7--

Chloro - 5 - (2 - chloro - phenyl) - 1, 2 -
dihydro - 3H - 1, 4 - benzodiazepine, in the
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. of benze.ﬂma;a abhihgs {wefe )ﬂﬁﬁlw eI ded 5-: used as the starting

1,.2 - d|hydr0
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200 ml of methanol and the resulting sohition _ 80
slowly poured into 4 litres of stirred’ jce~cold ( {l---nl

. 1-N‘hydrochloric ac:lri ociesultmg 'l‘nh precipita~ xS -

25 tion of a yellow hy loride. e mixture '
was stirred for ca 16 hours at ca 20°C and wherein. each of the -symbols R and R? rep- _
then the yellow precipitate ‘was filtered off ‘and resents'a halogen atom “or a trifluoro-methyl N
washed" with ‘ether. The aqueous and ether group and the: broken lines indicate that. the _

., filtrates were shaken together and separated, substituents attached thereby are optional, and

30 and the ether layer was washed with water ac1d addmon salts thereof, which process com-. 85 - -
until neutral. The aqueous acid layer, together pnses reactmg a benzophenone of the formula LT
with the yellow-colouréd washings, were com- haloge;n. '
bined with the precipitated hydrochloride, and . / '
the mixture was carefully made basic by drop- ot

.35 wise addition of 5-N sodium hydroxlde solu- & \ -

" tion, with cooling and stirring of the mixture. N, .

The resulting precipitate was extracl:ed with ' ]‘_’ Jog? .
methylene chloride, the extract wds ‘washed R W e o Y
with water, dried over sodium sulphate and : N ' -

40 evaporated to give a yellow-brown gum which wherein each of the symbols R® and R rep-

= consisted mostly of the desired base, 5-phenyl- resents a halogen atom or 2 tnﬂuoro-methyl '

7 - trifluoromethyl - 1, 2 - dihydro - 3H - 1, or nitro group and the broken lines demote 90
4-benzod1azepme, and : another compound, 2- that R® and R* are optional substituent atoms :
(2 - aniino - ethylamino) - 5 - trifluoro - or groups, with ethylene—dlamme introducing
45 methyl-benzophenone This mixture was dis- - a mnitro group-into the reaction product where
- solved in 600 ml of pyridine and the solution ~R*.is absent, replacing said nitro group and/or
was heated under reflux for 3 hours in order any nitro group or groups. already present in 95
10" effect ‘cyclisation ‘of ‘thé amino-kefone. the reaction prodict by halogen -in a_manner -

" Evaporation of the pyridine solution. yielded known per_se and, if desired, converting the .

50 a brown gum which was purified by dissolving product into an acid addition’ salt; said pro-—.—. -

" it'in methylene chloride, washing the solution cess also including, if desired, a ‘methylation = . -
three times with 250 ml of water each time, step at any suitable stage for the' purpose. of, 100 .
drying ‘over sodium sulphate, followed by fil- mtzoducmg a methyl group in the 1-posm -
tration ‘of the solution through a short, wide, in thé product.

55 chromatography column ‘containing 125 g of 2) A process in accordanoe thh claind 1,

- “WOELM” neutral alumina (activity III). wherein 2 - chloro - § - mﬂuoromethyl -
Evaporatmn of the cluates and recrystalliza~ benzophenone, 2, 5 - dlchloro ‘benzophenone, 105 -
tiont of the residue from a mixture of 150 ml or 2 - chloro - 5 pitro benzophenone o C
of benzene and 1 litre of hexane y1elded S- used as the- startmg material. o

60 phenyl - 7 - trifluoromethyl -1, 2 - dihydro-  *3) A process in accordance - with- clqnn.. ;

3H -'1, 4 - benzodiazepine as yellow prisms
which, upon' recrystalhzatlon from hexane,
formed pale yellow pnsms of meltlng pomt

or claim’ 2, wherein 2 - chloro ~ § - nitro, 3
benzophenone is reacted . with ethylene
axmne, the

resulting 7—mtro-5-phenyl—1-;¥—— T
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rm of
4177 %ﬁmﬁﬁg in a S,
manner to that de seﬁjxam

@Phyg df d - <hlBbl --5 L tri
enone were dissolved in 250 ml of an-
hydrous pyridine and treated with 210 g of
ethylene-diamine. The solution was stirred and
heated under reflux for 5. hours, with protec-
tion from atmospheric moisture. The dark
coloured mixture was then evaporated in
vacuo and the oily residue was dissolved in
1 litre of methylene chloride. This sclution
was washed with 0.5 litre of water containing
sufficient sodium carbonate to make the
aqueous layer strongly basic. The methylene
chloride extract was further washed with water
until the washings were neutral, then dried
over anhydrous sodium sulphate and evapor-
ated in vacuo. This gave the crude product
as a light brown oil which was dissolved in
200 ml of methanol and the resulting solution
slowly poured into 4 litres of stirred ice-cold
1-N hydrochloric acid, resulting in precipita-
tion of a yellow hydrochlonde The mixture
was stirred for ca 16 hours at ca 20°C and
then the yellow precipitate was filtered off and
washed  with ether. The aqueous and ether
filtrates were shaken together and separated,
and the ether layer was washed with water
until neutral. The aqueous acid layer, together
with the yellow-coloured washings, were com-
bined with the precipitated hydrochloride, and
the mixture was carefully made basic by drop-
wise addition of 5-N sodium hydroxide solu-

~ tion, with cooling and stirring of the mixture.

The resulting precipitate was extracted with
methylene chloride, the extract was washed
with water, dried over sodium sulphate and
evaporated to give a yellow-brown gum which
consisted mostly of the desired base, 5-phenyl-
7 - trifluoromethyl - 1, 2 - dihydro - 3H - 1,
4-benzodiazepine, and another compound, 2-
(2 - amino - ethylamino) - 5 - trifluoro -
methyl-benzophenone. This mixture was dis-
solved in 600 ml of pyridine and the solution
was heated under reflux for 3 hours in order
to effect cyclisation of the amino-ketone.

" Evaporation of the pyridine solution yielded

a brown gum which was purified by dissolving
it'in methylene chloride, washing the solution
three times. with 250 ml of water each time,
drying over sodium sulphate, followed by fil-
tration of the solution through a short, wide,
chromatography column containing 125"g of-
“WOELM?” neutral” alumina (activity III).
Evaporation of the eluates and recrystalliza-
tion of the residue from a mixture of 150 ml
of benzene and 1 litre of hexane yielded 5-
phenyl - 7 - trifluoromethyl ~ 1, 2 - dihydro -
3H - 1, 4 - benzodiazepine as yellow prisms
which, upon recrystallization from hexane,
formed pale yellow prisms of- melting point

Ghart ddenticgd ihfipareth s?peetranintdh form7
R} nralues in n-layer

recrystal xan Fe%ﬁqﬁgile&lg

conversion Was surprising in view of the fact
that hexane had already been used in their
purification, but appears to be a peculiarity
of the compound in question. Both forms of
the compound formed the same monohydro-
chloride described in Example 1.

WHAT WE CLAIM IS:—

1) A process for the manufacture of benzo-
diazepine derivatives of the general formula

CH3
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wherein each of the symbols R* and R? rep-
resents a halogen atom or a trifluoro-methyl
group and the broken lines indicate that the
substituents attached thereby are optional, and
acid addition salts thereof, which process com-
prises reacting a benzophenone of the formula

ha‘.\ogen

wherein each of the symbols R® and R* rep-
resents a halogen atom or a trifluoro-methyl
or nitro group and the broken lines denote
that R® and R* are optional substituent atoms
or groups, with ethylene-d1am1ne introducing
a nitro group into the reaction product where
R* is absent, replacing said nitro group and/or
any nitro group or groups already present in
the reaction product by halogen in a manner
known per se and, if desired, converting the
product into an acid addition salt; said pro-
cess also including, if desired, a methylation
step at any suitable stage for the purpose of
introducing a methyl group in ‘the l-position
in the product.

2) A process in accordance with claim 1,
wherein 2 - chloro - 5 - trifluoromethyl -
benzophenone, 2, 5 - dichloro - benzophenone
or 2 - chloro - 5 - nitro - benzophenone is
used as the starting material.

3) A process in accordance with claim 1
or claim 2, wherein 2 - chloro ~ 5 - nitro -
benzophcnone is reacted - with ethylene-di-
amine, the ~resulting 7-mtro—5-phenyl-
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claim2, wherein 2 -
upon recrystallization .
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5 diazepine which is then diazotised and treated wth

hydrochloric acid to form1 - nethyl - W D. WH TAKER
7 - chloro - 5 - phenyl - 1, 2,- dihydro - 3H - Pat ent Agent
1, 4 - bénzodi azepi ne.. for F. Hof fmann-La Roche
& Co. E 4) A process as claimed in claim1, substan-
Aktlengeéellschaft _ 10 tially as described with reference to the
Exam P pl es. Leami ngton Spa: Printed for Her
Maj esty's Stationery Ofice, by the Courier P @gsys 5
(Leanington),Ltd.-lg?ﬁ;;ﬁybkgﬁhe?jfygite—Pa%eﬁ%—GSPEFe—ﬂ25—50ufggggbmw————-
[ i . ydro - - odiazepine 0 ]ﬂ}:g
E(L)“ : gls ng;’ be _sobt ai ylated, the methylation product is rIEs-Ond W@? "acid ition s;‘?W thereof,
P y - g\__.zo ed to form 1 - methyl - 7 - amino - 5 - when manufactured by the process claimed in
S phenyl - 1, 2 - dihydro - 3H'- 1,4 - benzo- any one of claims 1 to 4 inclusive. 15
5 diazepine which is then diazotised and treated
with hydrochloric acid to form 1 - methyl - ~ W. D. WHITAKER
7 - chloro - 5 - phenyl - 1, 2 - dihydro - 3H - Patent Agent
1, 4 - benzodiazepine. for F. Hoffmann-La Roche & Co.
4) A process as claimed in claim 1, substan- Aktiengesellschaft.
10 tllally as described with reference to the Exam- : @
ples. : ’

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leammgton) Ltd~—1966. Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from whxch copies. may be obtamed

3 e
e

A



