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COMPLETE SPECIF ICATION

A Process for the manufacture of Benzdlaz[l 4]Epme
Derwatwes s

We, F Homm—m Rocue & Co.,

AKTIENGESBLLSCHAFT, a Swiss company of .

124—184 Grenzacherstrasse, Basle, Switzer-
land,’ do ‘hereby declare the invention, for
which ‘we: pray -that a patent may be gran-
ted to us, and the method by which it ls to be
performeéd, to be paiticularly descnbed in aud

X by +the followmg statement : —

10

*"'The present invention is concerned with a
process for' the manufacture of benzdiaz[1,4]-

epine’derivatives.

‘The benzd1az[l,4]epme derivatives obtained

K by carrying: out the present process are com-
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pounds of the. genu'al formula
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wherem R and R® each represen ta ‘halogen

.7 atom and’ R® represents a Jower-alkyl group

and" wherein the broken lines denote optlonal
bonds, and acid addition salts: thereof,

- According to the present invention, the
benzdxaz[l,4]epme denvauves aforesaid are
manufactured by reacting a- benzophenone
imine of the general formula g .

?\' '/NH—[H.'or R3]
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(wherein RY, R, Ra and the broken lines hive 25.

the slgmﬁcance given earlier) or a benzhydryl
amine of the general formula

. 35,
/,\/NH[HorR]_

- --R2 o
(Ilb)

(wheteln Rl R’ R’ and the broken lines have
the sxgm.ﬁcance given earlier) with a com-
pound of the general formula

X—CH—CH—X' (n'r)_'

(wherem X and X! ‘each represent a. leavmg
atom or group) and isolating the desired com~
pound of formula I from the reaction mixture.
. Compounds : of - formula . I have been syn-
thesized " -heretofore by a wide . variety of
methods It has now unexpecwdly been found
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in accordance w1th the present mventlon that---

compounds of formula IIT react with benzo-

" _phenone imines of formula IIa or benzohydryl
" “dmines of formula ITb and that compounds

of formula I can be isolated from the resulting
reaction. mixtare: Thus, by a.single step reac-
tion which involves the use of inexpensive

can be provided.

According to one advantageous unbodxment
of the present process, compounds of formula
I hereinbefore in which a double-bond is pre-

.- sent in the 4,5-position. are. manufactured by

reacting a bénzophenone imine of formula ITa
with a compound of formula IIL

In a particularly prefer_red._asgect of . this
embodiment there is used a ophenone
imine starting material: of formula Ila in
which R' is présent (advantageously as a
chlorine atom) and R? is absent. In a moré
preferred aspect there is used a benzophe-
none imine starting material of formula Ila
in which R' is present and represents a halo-
gen atom, R? is absent and R® is present and
represents the methyl group, ‘whereby there
is obtained as the reaction product of com-
pound of formula I in which a double-bond
is present in the 4,5-position, R' is present
and represents a chlorine atom, R® is absent
and R’ is present and represents the methyl

The leavm.g atoms or groups X and X! in

- the .compounds . of - formula. ‘III: can . be. any

suitable leaving atoms or, groups prowded
they ‘are capable of functioning efficaciously in
the present process. Preferably X and X' re-
present halogen, arylsulphonyl (e.g. benzene-
sulphonyl and tosyl) or lower-alkylsulphonyl
(e.g. mesyl).

The reaction between -a benzophenone
imine of formula ITa and a ¢compound of for-
mula ITI can be carried out using an excess
amount of a compound of formula IIT where-
by it serves the two-fold purpose of being a
participant in the reaction as well as the
medium in which the reaoction is carried out.
Thus by the convenient step of providing a
compound of formula IIT in excess amounts,
both: the 'solvent 'medium® and a reaction
parter are - provided.” Altemanvely, the 'redc-
tion can be carried out in the presence of any
suitable inert organic solvent such as an aro-
matic’ hydocarbon (e.g. toluene or benzene),
a halogenated hydrocarbon (e.g. a chloroben-
#éne), 'an, ether (e.g. ethyl ether or dibutyl
ether), a lower-alkanol ‘(e.g. méthanol or 2-
ethoxy-ethanol) and the like. Xf -desired, the
reaction-can be carried out in the presence
of an’4cid accéptor ! such as pyrldme or triethyl
ainine, “tributyl amine drid ‘the like whereby
the acid acceptor serves to accept any hydro-
gen halide formed. However, an acid acceptor
1s not essential to a successful performance

of the reaction since any hydrogen halide

materials, a facile and. novel route .
‘t6 the known: benzdlaz[l 4]ep1ne compounds

founed would 10m 0 a compound of for-
mula I hereinbefore to yield the’ same in salt
form. While temperature and pressure: Are not
critical aspects of this embodiment of :
cess, it is preferred to c
at elevated  temperal
about 50°C.-to about the:réflix::
of the reaction mediuth gnd
under reflux oondm T
pound of formula I is the
reaction mixture, - :

According to another embodnnent of the

present process, compounds of formula I
hereinbefore-in which a single-bond is present
~in the 4,5 - position arée manufactured by

reacting a benzhydryl amine of formula IIb

-with 2. compound of formula IIL

The redction conditions described herein-
before in connection with the reaction of a
benzophenone imine of formula ITa with a
compound of formula III are equally applic-
ablé in' this embodiment: of the process involv-
ing -the: reaction of a benzhydryl amine of
formula’ITb; with a compound of formula III,
The desired: compound of formiula. I in whick
a single-bond: is present in the 4,5 ~position-is
then, isolated : from: the: reaction mixture. :

X -and X' .in the: compounds of formiula:
III hereinbefore. may: be: the same or different
zadicals.: All that is. required of .them is that
they are: sultable for, the purposes of the pre-
sent invertion. Hericé, there js, ‘contemplated
the use of any leaying atom or group which
can be ‘employed in the reaction sequence to
effect the desired end. A particularly preferred
class of compouiids” of formula XTI for use
in the present process comprises those in
which X and X' each represent a halogen
atom. Examples of such compounds are ethy-
lene dibromide, 1 - chloro - 2 -~ bromo -
ethane, ethylene dichloride, 1 - jodo - 2 -
bromo - ethane and the like. A compound
of formula IIT above which is most advan-
tageous for the purposes of the present process
is ethylene dibromide. Other comipounds of
formula III which are suitable for the pur-
poses of the present process are ethylene dito-
sylate, ethylene = dibenzenesulphonate and
ethylene dimesylate.

‘The following Examples illustrate the in-

veritibn:
ExaMpPLE 1.

A) The preparation of the startmg material »’

A mixture of 97 g of ‘5 - chlofo:L 2 -
methylammobenzophenone, 200 ml of am-
monia, 2"g-of zinc: chlonde ‘and- 200 ml of
methanol - was: p!aced i an. dutoclave which
was thén charged-with an over-pressure  of
15 atmiospheres “of  nitrogen and heated: for
24 *houts "at “145° C. The resulting - solution
was then evaporated: The residue was taken up
in 300 ml of dichloro-methane and the result-
ing medium was washed, dried and evapor-
ated. Recrystallization of the residue from
methanol gave 2 -~ methylamino - 5 - chloro -

préf rably at: from;l.
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at.95°—97°>'C. «-

benzophe;mne imine as yellow prisms melting
..=--_, o B) The process: o
1 g (4.08 mmol) of 2 - methylamino - 5 =
chloro - benzophenone imine in 10 ml (21.7.

" g 115 mmol) of ethylene dibromide -were
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;. point 97°—99° C.
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stirred and heated at reflux-for: 17 hours,
The .colour of the medium became -deep
orange. The resulting mixture was evaporated
and ‘the residue was partitioned between di-
Iute hydrochlohic acid and- ether. The-result-
ing . mixture- was left overnight to hydrolyse
any- unchanged imine starting material and
then the acid layer was made basic with dilute
sodium hydroxide. -7 - Chloro - 1 - methyl -
5..- phenyl - 2,3.- dihydro - 1H - benzdiax-
[1,4]epine was. recovered by extraction of the
acid layer with ether, and was obtained as a
yellow-brown gum. It was further purified by
filtration of a benzene solution through 2 g
of alumina (WOELM, neutral, activity III).
Evaporation of the eluates and crystallization
from hexane gave 7 - chloro'- 1 - methyl -
5 - phenyl - 2,3 - dihydro - 1H - benzdiaz-
[1,4]epine as pale yellow prisms of melting
Al . ExaMmpLE 2. : :

~In a similar manner to that described in
Example 1B, 2 - amino - 5 - chloro - benzo-
phenone imine was reacted with ethylene di-
bromide to give 7 - chloro - 5 - phenyl <
2,3 = dihydro - 1H - benzdiaz[1,4]epine. "

R ExamPLE 3. - cLoe o
A) The preparation of the starting material:.

A mixture of 90 g (0.346 mol) of 2 -
methylamino. - 5 - ‘chloro - benzophenone
oxime, 1 litre of ethanol, 135 ml (0.81 mol)
of 6 - N hydrochloric acid-and 15 g of 10%:
palladium-on-cirbon catalyst” was hydrogen-
ated at 50°—60°. C in a rocking autoclave

until 2 mols of hydrogen had been -absorbed. .

The filtrate was concentrated to dryness i
vacuo. The resulting oil was dissolved in 700
ml of water and extracted with three 300 ml
portions of dichloro-methane. The aqueous
solution was alkalised with 40% (w/v) sodium
hydroxide solution and then extracted again
with three 300 ml portions of dichloro-meth-
ane. The dichloro-methane extracts were com-
bined, washed with two 200 ml portions of
water, dried over sodium sulphate, filtered
and concentrated to dryness in vacuo to give
an oil. The oil, while still warm, was dis-
solved in 150 ml of ether. The resulting
crystals were isolated and washed with ether
to give 2 - methylamino - S - chloro - benz-
hydryl amine of melting point 108°—111° C.
After recrystallization from ether, the pro-
duct melted at 113°—115° C.

B) The process:
1 g (4.05 mmol) of 2 - methylamino - 5 -

chlorobénzhydryl amine in 10 ml (21.7 g, 115
mmol) of ethylene dibromide were stirred and
heated at reflux for 24 hours. The resulting
mixture was evaporated and the residue was
partitioned betwen ether and dilute hydro-
chloric acid. The acid aqueous layer was
made basic with dilute sodium hydroxide and
the crude product ‘was recovered by extraction
of the acid layer with methylene chloride.
Evaporation of the extract gave g yellow-brown
gum which was dissolved in benzene and puri-
fied by chromatography on a column of 17 g
of alumina (WOELM, neutral, ‘activity--III).

Eviporation of the eluates ‘gave 7 < chloro % .

5 - phenyl - 1 - methyl - 2,3,4,5 - tetrahydro <

75

1H - benzdiaz[14]Jepine which was further =

purified by distillation in a straight tube at
130°—150° C/0.1 mm. The base was con-
verted to the picrate, namely 7 - chloro - 5 -
phenyl - 1 - methyl - 2,3,4,5 - tetrahydro -
1H - benzdiaz[1,4]epine picrate, by treatment
of an ethereal solution thereof with 5% (w/v)
picric acid in ethanol. Recrystallization of the

picrate from ethanol gave bright yellow prisms’

of melting point 201°—203° C.

- ExXAMPLE 4.

In a similar manner to that described in
Example 3B, 7 - chloro - 5 - phenyl - 2,34,
5 - tetrahydro - 1H '+ benzdiaz{1,4]epine was
obtained . by reaction of 2 - amino -~ 5 -
chloro - benzhydryl amine with ethylene di-
bromide.

The term “halogen ™ is used in this des-
cription and in the accompanying claims to
mean all four -halogens (i.e, bromine, chlorine,
fluorine and iodine). The term * lower alkyl
means straight-chain and branched-chain alkyl
groups containing from ‘1 to. 7 carbon atoms
in the chain (e.g. methyl, ethyl, propyl, éo-
propyl and the like). - DRES

WHAT WE CLAIM IS:—

1. A process for the manufacture of com-

pounds of the general formula

[H or B?]

|
N .“—\
ie®

(3=

N/

wherein R! and R® each re n¢t a halogen
atom and R® represents a gower-alkyl group
and wherein the broken lines denote optional
bonds, and acid addition salts thereof, which
process comprises reacting a benzophenone
imine of the general formula
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"~ chloro - benzophenone imine in 10.

benzophéionc;";in;ine ‘as: yellow . prisms melting
at; 95797 R SR P e

1

3) The process:-...-,
1,2:(4.08 .mmol) of. 2 - methylami

8¢ 115 rmol). of .ethylene dibromide . were
stitred ;.and heated.; at reflux."for: 17 heurs.
The . coloury;.of .. the: medium ' became -deep
orange. The
and “the; residue. was -partitioned -between di-
lute hydrochiohic .acid.and. ether:- The. result-
ing..mixture. was :left. overnight to: hydrolyse
any---ynichanged . imine- ;stanting - material - and
then the acid: layer was.made basic with dilute.
sodium hydroxide.7,,- Chloro - 1 - ‘methy] -
5c- phenyl - 2,3, dihydro - 1H - benzdiax-
[14]epine was-recovered . by. extraction of the
acid layer with: ether; and- was obtained ay a
yellow-brown gum. It-was further. purified by
filtration-of a,ibenzene . solution through 2 g
of .alumina :(WOELM, -neutral, activity . III).
Evaporation of the eluates. and -erystallization
from hexane gave 7 - chloro = 1 - methyl-.-
3.5~ phenyl - 2,3 = dihydro.- 1H - benzdiaz-
[:4]epine as:pale :yeliow- prisms of melting
point 97°-299°:1Gy’, . 2y -

orii ooyt EXAMPLE 2., T A

51 In-a. similar” manner .to that. described . in
Example- 1B, 2 -.amino - 5 - chloro - ‘benzo-.
plienone -imine - was: reacted- with ethylene di-
bromide to give 7 - chloro - § - phenyl =
2,3 = dihydro--: . 1H- benzdiaz[1,4]epine. -

5 + o0 EXAMPLE 3,00 -5 oo v
A) The preparation ;of the: starting ‘material ;-

A mixture of 90 g (0.346 ol) of 2 -
methylaminosixi 5.~ tchloro+ - benzophenone
oxime, 1 litre of:ethanol:-135 ml (0.81 mol)
of 6 -:N hydrochleric acid-and; 15-g of 109
palladium-on-cdrbbn:! catalyst: was hydrogen-
ated at 50°—60°, C in_a rocking

‘The filtrate 'wa
vacuo. The resulting oil was dissolved in 700
ml of water and extracted with three 300 ml
portions of dichloro-methane. The aqueous
solution was alkalised with 409 (w/v) sodium
hydroxide solution and then 'extracted again
with three 300 ml portions of dichloro-meth-
ane. The dichloro-methane extracts were com-
bined, washed with two 200 ml portions of
water, dried over sodium sulphate, filtered
and concentrated to dryness # vacuo to give
an oil. The oil, while still warm, was dis-
solved in 150 ml of ether. The resulting
crystals were isolated and washed with ether
to give 2 - methylamino - 5 - chloro - benz-
hydryl amine of melting point 108°—111° C.
After recrystallization from ether, the pro-
_duct melted at 113°—115° C.

B) The p
1 g (4.05 mmol) of 2 - methylamino - § -

ml-217 chl

resulting mixture was, evaporated:

Aptl 2 mols .of hydrogen figd been' absorbed.
s concentrated “to dryness im

chlorobenzhydryl amine in 10 ml (217 g, 115
mmol) of ethylene dibromide were stirred and
heated at refhix for 24 hours. The resulting
mixture was evaporated and the residue was
partitioned betwen ether -and dilute hydro-
oric acid. The acid ‘aqueous layer was
made basic with dilute sodium hydroxide and
the crude product ‘was recovered by extraction
of the acid layer ‘with methylene chloride,
Evaporation of the extract gave g yellow-brown
gum which was dissolved in benzene and puri-
fied by chromatography on a column of 17 g
of.alumina (WOELM, ~neutral, -activity::IIT),
Eviporation of the eluates gave ‘7. < chloro '«
5 - phienyl - 1 - methyl -'2,3.4,5 - tetrahydro -
1H - benzdiaz[1,4]epine which was further:
purified by distiliation in a straight tube at
130°—150° C/0.1 mm. The base was con-
verted to the picrate; namely 7 - chloro - § ~
phenyl - 1 - methyl - 2,34,5 - tetrahydro -
1H - benzdiaz[1,4Jepine picrate, by treatment
of an ethereal solution thereof with 5% (w/v)
picric acid in ethanol. Recrystallization of the
picrate from ethanol gave bright yellow prisms
of melting point 201°—203° C,

ExAMPLE 4,

In a similar manner to that described in
Example 3B, 7:::icliloro -5 = phenyl - 2,34,
5: - tetrahydro - 1H:i« benzdiaz[1;4]epine was
obtairied.. by réactioni :of 2 - amino, - 5 -
chloro - benzhydryl amine with ethylene:di-
bromide.

The term “halogén ™ is used in this des-
cription and in the accompanying claims to
mean-ill: four . halogens (i.e. bromine, chiorine;
fluoritie and ipdine). The ‘term * lower. alkyl »
means’ straight-chain and branched-chain- alkyl
groups containing : from. 1.to. 7 carbon atoms
i the'-chain’ (e;g: ‘methyl; ethyl; propyl, fo-
propyl and thie like). -~ - ;. ..

B S

for the manufacture of com-

1. A
pounds of the general formula

fH or B21

R’ (\(N——\

/\i=N/ -
(-\'!' ~-r?
N

wherein R! and R?
atom and R® represents a lower- 1 gr
and wherein the broken lines denc;te'lky opti:nlg
bonds, and acid addition salts thereof, which
process comprises reacting a benzophenone
imine of the gemeral formula
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(iwherein R, R, R® and the broken lines have

the- significance given earlier in this claim)
5 oriﬁa ‘benzhydryl aminé- of- the ‘general for-

mua: .

B,

: U-.‘g? o

(uhicfein’ R, R, R® and the " broken lines

have the. significance * given -earlier-.in this

10 c-l_auilm)- with a compound of the general for-
m' a .;. .. L ST ~ . .

. XCHOCH-X

(whieréin X -and X' &ach represent a leaving
stom’: or group) and isolating the desired
conipound of the formula first written - in this
15 claim from the reaction ‘mixture. . -
iy .22, A process. as set forth’ in claim 1,
* wherein the reaction is carried out under
reflux conditions.

O

——
/3. A process as set forth in claim .1 or

claim 2, wherein the benzopherifne' imine or
benzhydryl amine starting material is reacted
with a compound of the formula fourth written
in claim'1 in which X and X" each represent a
halogen atom. - - o

'4:. A process as set forth in claim 3, where-.
amifie startiig material is reacted with ethy-
lene: dibrom ,_‘d_e'_ Lo Lo .

5. A process as set forth in claim 1 or claim

2, ‘wherein the benzophenone imine or benz-

hydryl amine starting material is reacted with
a compotind of the formula fourth written in
claim 1 in which X and X' represent aryl-
sulphonyl or lower-alkylsulphonyl. - e

6. A process as set forth in any one of
claims 1 to 5 inclusive, wherein 2-methyl-

amino = S - chlorobenzophenone imine is-

used as-the starting: material. :

" 7. A process as set forth in any one of
claims 1 to § inclusive, wherein 2 - amino -
5 - chlorobenzoplienone imine is used as the
8. A process as set forth in any one of
daiths 1 to 5 inclusive; wherein 2 - methyl-
amino - 5. - chlorobenzhydryl amine is used
as the starting material.

9. A process for the manufacture of the
compounds ' of the formula first written ' in
claim 1-and’ acid addition salts thereof sub-
stantially as described with reference to the

10, Compounds of the formula first written
in claim 1, and acid addition salts thereof,
when manufactured by the process claimed in

any one of claims 1 to 9 inclusive:

' Patent Agent,

* For F. Hoffmann-la Roche & Co,

. Aktiem gese ilschaft_'.' .
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