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We, F. HorrMmANN-LA RocHE & 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 per-
formed, to be particularly described in and
by the following statement: —

- The present invention relates to benzo-

phenone derivatives and the conversion thereof
‘into ben.zdnaz[l 4]epines, More . particularly,

- the invention is concerned with a process for

the manufacture of certain 7 - halo - 1 -
methy] - 5 - phenyl -23 - dlhydro - 1H -
benzdiaz[1,4]epines from certain novel benzo-
phenone derivatives, with the preparation of
said derivatives and with said derivatives per
se.

The benzdiaz[1,4]epines obtained by carry-
ing out the process of this invention are com-
pounds of the general formula

@)

wherein R represents a chlorine or bromine

" atom (preferably a chlorine atom), These com-

-25

30

pounds are claimed per se in the specification
of our Letters Patent No. 1,017,276.
‘Compounds of formula I have heretofore
been obtained by methylating the appropriate
1 - unsubstituted - 7 halo - 5 - phenyl - 2,3 -

dihydro - 1H - benzdiaz[1,4]epine. This pro-

cedure involves the formation of a sodio
derivative of the said l-unsubstituted com-
pound and reaction of the sodio denvatwe

[Price 4s. 6d.)

SEE ERKATA <1

with a methylating agent such as dimethyl
sulphate or methyl iodide. It has been found, .
however, that the desired 1-substituted com-
pounds of formula I are not obtained accord-
ing to this procedure in yields of an order

which would make the procedure very attrac- -

tive where large quantities are needed.

It has now been found in accordance with
the present invention that the compounds of
formula I hereinbefore can be readily manu-
factured in high yields and in good quahty
(particularly on a large scale) by treating a
2 - amino - benzophenone derivative of the
genera] formula

OOl
|

Rl/‘\_/‘\<|;=o

7\

I
N

an

wherein R has the significance given earlier
and X stands for a chlorine, bromine or iodine
atom, with a methylating agent and reacting
the resultmg 2 - methylamino .- benzophenone
derivative of the genera]l formula

T3

-CH,- CH,,~X

. /.\./N (31'-1.2 >

(I

wherein R* and X have the significance given
earlier, with ammonia..
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and X have
10 atom which process conprises

wherein R err] represents a chlorine or bromne wherein R err]
the significance given

treating a 2 - in claim 1 40 apina_ - hpmnnhpnanp
derivative of the 5. A process as 'set forth in claim4, wherein

general fornula sai d benzdi az[ 1, 4} epi none -» (2) - 7.
- chloro - . ot 1- (2'
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di hydro - 42H - benzdi az[ 1, 4] epi none1,122§9§¥

Y
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|compr1smg formaldehyde {or a sfibstapag|such
as paraformaldebyde which yields formalde-

fhs Fondiians g e

ofy thedtreg of a 2 - amino -
enone derival of formula II with
the methylating agent or the subsequent re-
action of the 2 - methylamino - benzophenone
derivative of formula III with- ammonia.
Accordmgly, the treatment and reaction can
be carried out at room temperature or at tem-
peratures above or below room temperature.
However, the treatment and reaction are
advantageously carried out with the applica-
tion of heat (ie, at elevated temperatures).
‘The reaction of a 2 - methylamino -benzo -
phenone derivative of formula III with

‘ammonia brings about ammonolysis and ring-

closure to the desired compound of formula I.
Suitably, the reaction with ammonia is carried
out in the presence of an inert organic solvent
such as an alkanol containing from one to
seven carbon atoms (e.g. ethanol). or an ether
(e.g. dioxan or tetrahydro-furan).

The reaction of a 2 - methylamino - benzo -
phenone derivative of formula III hereinbefore
with ammonia proceeds through an inter-
mediate of the general formula

CH
| 3
/.\/N'-QH 2—052-1‘11!2

7Yy

7 N Ne=0

R )
Fas

|
~
av)

wherein R? has the significance given earlier.
These intermediates are not isolated but are
directly converted to the desired compounds
of formmla I under the conditions of the
reaction.

As will be evident from the foregoing, the
present process is eminently well-suited for
handling large quantities of starting materials
and products. Furthermore, the desired com-

am‘f)represents a nltt?gg

tecting Ieavrda@engmu@d pré%sut'ehﬁ'epbe&ﬁi&ﬂe of a Vane

pr ot on- donéﬁa’tuw%
benzop

wherein R err]angd; X% have the '

_pr O_

55 ° .

@

wherein R* and X have the significance given
earlier. The hydrolysis is carried out using
any - suitable hydrolysing agent; for example,

mineral acids such as hydrochloric- acid.
Preferably, an alkanol containing from one to
seven carbon atoms such as ethano] is present
during the hydrolysis. Thus, the hydrolysis is

preferably carried out using an alkanolic solu- -

tion of a mineral acid (e.g. ethanohc hydro-
chloric acid).
_ The benzdiaz[1,4]epinone-(2)’s of formula
'V hereinbefore are claimed per se in the
specification of our Letters Patent No.
1,050,401, ' '
Another such method, which also forms a
further and initia] step of the process of this
invention, comprises heating a compound of
the general formula

CHZ-: CHE—X

oD

wherein R* and X have the significance given
earlier and L _represents a muogen—protectmg
leaving group, in the presence of a proton-
donating acid agent {e.g. sulphuric acid)..

In this last-mentloned method it is- pre-'
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7. A process as set forth in claim®6, wherein

5- chloro- 2 - [N- (2 - chloro - ethyl) -

par at ol uenesul phonam do] - benzopheneae—r—s————ue-ed—a-e—Ha-e—e—t—a-r—t—r—&g———-
mat eri al . :
process as Set folrth n claim®6, wherein 60 wher ei n

Rl err] andXhavethe significance given 5 - chloro - 2 - [N- (2 - brono

- ethyl) - , earlier in this claim wth amoni a.

par at ol uenesul phonamni do] - benzonhenolrﬂa2 P62 2__A 3nrncess

as set fort hehgy & @k M bmpd® 6L Fomuld| ¥8Gn ASeqhie@ 6ff attet leigMpiony iidlthat it
t he met hyl at which hgepréseritsSa gosglyesdupthetOi Do | chrgns efﬁcgcmu:\v thisamethodxsthateis f ort h

in clai m>¥, sgbe compoiid of the generg Sormplyy g g:ePi\yéj % gyﬁgﬁ‘é& ‘Figge EEh i el ds
stantially as described with reference t&af Reon®D readit removed o5 described

f or mal dehyde under the ongg t}g ons of theearf@regm ng arrp es. '
treatnent) and formc aiff?d ”anfamml a
first witten N—S°2— —‘?3‘5 A pr

in claiml, when: rrar]ﬁjfpctured"by the pro Js:
wherein a 2 - am Qp*\/bffl;a@ophenone

ul I thyl
en%‘nc envatwes o]i’nonm?l
ind it will be appreciated that th 3a'lsm

cl ai mRa paft chibhis Dwdatia@fl t he preced| ng

in

cl ai ms. Y The followmg Examples illustrate 1th® 962
5 range 40- 60[err] fip give 7 - chl oPE* inyention: oy j vative in which
Rlerr] represents a chikgrine 30 nmet hyl - 5- phepylumei3 - di hydrose 1H -
atom is used as the starting material. A)The preparation of the starting material:
. _ (VIa) (i) A solution of 10 g (30mmol) of 7 -
chloro - 1 - (2 - chloro - ethyl) - 5 - phenyl -
5 wherein R* and X have the significance given 2,3 - dihydro - 1H - benzdiaz[1,4]epinone -
earlier. The compounds of formula VIa can (2) in 100 ml of ethanol and 100 ml of 3-N 55
be obtained by reacting a tosylammo-benzo- hydrochloric acid was heated at reflux with
phenone of the general formula stirring over a perod of 19 hours. The resulting
* mixture was poured into an excess of iced
sodium hydroxide and extracted with
methylene chloride. The extract was washed 60
NE-50.._”  \,_CH. with water and the methylene chloride was
= AN/ NS 2 removed by evaporation in vacue to give a
| : yellow oil. Chromatography of this oil over an
. LN Ne=0 alumina (WOELM neutral, activity 1) column
: R and passing petroleum ether (boiling range 65
Ve U 40°—60°C) through the column gave 5 -
I chloro - 2 - (2 - chloro - ethylamino) - benzo -
N phenone in the petroleum ether eluate. After
crystallization and recrystallization from
o (VID (methylene chloride)/hexane 5 - chloro - 2 - 70
(2 - chloro - ethylamino) - benzophenone was
10 wherein R' has the signficance given earlier, obtained as yellow prisms of melting point
with a 1,2 - dihalo - ethane of the genera] 88°—90°C,
. formula. (ii) A mixture of 82 g{0.2 mol) of the sodium -
Y—CH—CH—X salt of 2 - paratoluenesulphonamido = § - 75
: : chioro - benzophenone and 144 g (0.2 mol) of
s wherein X has the significance given earlier 1 . bromo - 2 - chloro - ethane in 500 ml of
15 and Y stands for a chlorine, bromine or iodine N,N - dimethy] - formamide was stirred over-
atom (e.g. 1,2 - dichloro -~ ethane, 1,2 - di ~ night at 70°—75°C, The resulting mixture
bromo - ethane or 1 . chloro - 2 - bromo - wag poured into 1 litre of water and extracted 80
ethane). The reaction is preferably carried out with three 200 ml portions of methylene
by converting the tosylamino-benzophenone of chloride and the combined extracts were
20 formula VII into its N-sodio derivative (e.g. washed with 3-N sodium hydroxide and then
~ using sodium hydride or sodium methoxide) with water, and evaporated in oacuo. The
prior to reaction with the 1,2 - dihalo - ethane. glassy residue thus obtained was allowed to 85
While the last-mentioned method is des- stand at room temperature for about 30 days.
H cribed in detail with reference to the tosyl Subsequent recrystallization from a mixture
25 group as the leaving group in compounds of of ether and petroleum ether (boiling range
formula VI, it will, of course, be understood 40°—60°C) gave S - chloro.- 2 - [N - (2 -
that any eqmvalent leaving group such as chloro - ethyl) - paratoluenesulphonamido] - 90
apother arylsulphonyl group (e.g. benzene- benzophenone as colourless waxy prisms melt-
~ sulpbonyl) or a carboxylic acyl group {e.g. - ing at 97°—101°C,
30 acetyl) can be present in the compounds of 200 ml of concentrated sulphuric acid were
formula VI in place of the tosyl group. carefully added to 0.2 ml of 5 - chloro - 2 -
Preferably, however, the leaving group is a [N - {2 - chloro - ethyl) - paratoluene - 95
carboxylic acyl group, the benzenesulphonyl  sulphonamido] - benzophenone and the result-
.group or a benzenesulphonyl group carrying ing mixture was stirred for 0.5 hour. 30 ml
35 a substituent which is inert under the reaction of water were then carefully added and the

- conditions employed. However, all that is

mixture was stirred at 100°C for 40 minutes,
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ow oil which crystallized on

meltmg point =85°—90°C,

B) The process: .

A solution of 27.6 g (94 mmol) of 5 -
chloro ~ 2 - (2 - chloro - ethylamino) -
benzophenone in 200 ml of 98—100%, formic
acid was treated with 25 g of paraformal-
dehyde. The resuiting mixture was stirred at
61°C for 18 hours, then the formic acid was
removed by evaporation i vacuo at 55°C, The
residue was treated with 200 ml of iced 3-N
sodium hydroxide and the resulting mixture
was extracted with methylene chloride. Re-
moval of the methylene chloride from the
extract by evaporation left an orange oil which
was dissolved in 500 m] of ether and 100 ml
of benzene. The mixture thus formed ‘was
extracted with three 125 mi portions of cold
5-N hydrochloric acid.. The combined acid
extracts were. washed with benzene, neutralised
with potassium hydroxide and extracted with
methylene chloride. The methylene chloride-
extract was washed with water, combined with
benzene and evaporated in vacwe to give 5 -
chloro - 2 - [N - (2 - chloro - ethyl) - N -
methyl - amino] - benzophenone as an orange
oil of boiling point 175°—~178°C/(.2 mm.

A mixture of 10 g (32.5 mmol) of 5 - chloro -

- [N - (2 - chloro - ethyl) - N - methyl -
ammo] - benzophenone, 10 g (67 mmol) of
sodium iodide and an excess of ammonia in
25 ml of ethanol was placed in a sealed con-
tainer, heated to 85°C and shaken for 10
hours The resultmg mixture was evaporated
in vacuo to give a red gum which was par-
titioned between 1-N sodium hydroxide and
benzene. The benzene layer was extracted with
three 50 mt portions of 1-N hydrachloric acid.
The . combined acidic extracts were washed
-with benzene and made basic with sodium
hydroxide, Extraction -with benzene and re-
moval of the solvent from the extract by
evaporation iz vacuo gave a crystalline residue
of 7 - chloro - 1 - methyl - § - phenyl 23 -
dihydro - 1H - benzchaz[l s4] epine of meltmg'
point 100°—103°C,

ExaAMPLE 2

A) The prepar&tlon of the starting material:

A mixture of 41 g (0.1 mol) of the sodinm
salt of 2 - paratoluenesulphonamido - § -
chloro - benzophenone, 94 g (0.5 mol) of 1,2 -
dibromo - ethane and 350 ml of N,N . di -
methyl - formamide was stirred overmght at

“ﬂgfé‘ﬁ

t mol of 5 - chloro 2-[N-(2-bromo -

ethyl) - paratoluenesulphonamido} - benzo -
phenone were added with stirring to 150 mi
of concentrated sulphuric acid, 50 ml of water
were then carefully added and the mixture was
stirred at reflux for 0.5 hour and subsequently
poured into iced potassium hydroxide. The
precipitate - which formed was removed by
filtration. Air drying of the precipitate gave
2 - (2 - bromo - ethylamino) - 5 - chloro. -
benzophenone as -yellow needles of melting
point '90°—95°C, Recrystallization from
ethanol/water gave yellow needles melting at

920--94°C, .

B) The process

A solution of 21 g (62 mmol) of 2 - (2 -
bromo - ethylamino) - 5 - chloro - benzo -
phenone was stirred into 200 ml of 98—100%
formic acid. 20 g cf paraformaldehyde were
then added and the mixture turned dark red.
The mixture was stirred overnight (18 hours)

. at 61°C, then formic acid was removed by .

evaporation 3% vactro at 55°C and the residue
was treated with 200 ml of 3-N sodium
hydroxide. The mixture obtained was extrac-
ted with methylene chloride and the methylene
chioride extract was evaporated in vacuo to
give a yellow oil which was dissolved in 300
ml of ether/benzene (5:1). The solution was
extracted with cold 5-N hydrochloric acid
and the combined acid extracts were washed
with - benzene, neutralised with sodium
hydroxide and extracted with methylene
chloride, The methylene: chioride extract was

-washed with water and evaporated in vacuo

85

95

100

105

110

to give 2 - [N.- (2 - bromo - ethyl) - N -

methyl - amino] - 5 - chloro - benzophenone.

A solution of 2.6 g (7.35 mmol) of 2 - [N ~
{2 - bromo - ethyl) - N - methyl - amino] -
5 - chloro - benzophenone -in 200 mi of

115

ethano] saturated with ammonia was capped . -
and allowed to stind at room femperature -

over the weekend. The solvent was then re- .

moved by evaporation in vacuo to leave a red
gummy residue which was partitioned between

120

1-N sodium hydrozide and benzene. The

benzene layer was separated and extracted
with three 50 ml portions of 1-N hydrochloric
acid. The combined acidic extracts were
washed ‘with benzene and made basic - with
sodium hydroxide, Extraction with benzene

125

and removal of the solvent and water from the -

extract by evaporation in- vacuo gave an oil
which crystallized in petroleum ether (boiling

130
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and initiglrstep [of

“te ctlng IeaV|ng group, in the
lgroton-donatlng acid agent
¢ 7. A,‘Eﬁr(c;g?egs as set
5 hifOro - 2 - [N
’/\'/ \ _ paratoWGEﬁgsd>phonantdo]
used qg/hhe\siﬁﬁting mat eri al . A YA
6, wherein 60 B erein R err]
j5 - chloro - 2 - [N- (£ -jbrono - '
earlier in this.£laim wth amoni a. N

benzophenone is

atom, which process comprises treating a 2 -
amino - benzophenone derivative of the
general formula

GOy X
I

Rl/ .\_./ '\'c=o

N\
o
N

wherein R! has the significance given earlier in
this claim and X stands for a chlorine, bromine
or iodine atom, with a methylating agent and
reacting the resulting 2 - methylamino -
benzo - phenone derivative of the general

" formula

CH5

PN N- C.Ha OHZ-X

I
Rl/ ~ \(I;=o

2\,
L
./

wherein R* and X have the significance given
earlier in this claim, with ammonia.

2. A process as set forth in claim 1, wherein
the methylating agent is a system comprising
formaldehyde {or a substance which yields
formaldehyde under_ the conditions of the
treatment) and formic acid.

3. A process as set forth in claim 1 or in
claim 2, wherein a 2 - amino - benzophenone

2. A process as set

reHx%s%ﬁls Qschltquﬁ ot lﬁ&ﬁxhen gwﬁ@egneﬁil ﬁh "X have the significance given

in claim 1.

5. A process as set forth in claim 4, wherein
said benzdiaz[1,4]epinone - (2) is 7 - chloro -
1 - (2 - chloro - ethyl) - 5 - phenyl - 2,3 -
dihydro - 1H - benzdiaz[1,4]epinone - (2)

6. A process as set forth in any one of
claims 1 to 3 inclusive which includes the
further and initial step of preparing the 2 -
amino - benzophenone derivative of the
formula second written in claim 1 by heatmcr

~ a compound of the general formula

CﬂzTCEz—x

wherein R and X have the significance given
in claim 1 and L represents a nitrogen-pro-

tecting leaving group, in the presence of a -

proton-donating acid agent.

7. A process as set forth in claim 6, wherein
5 - chloro - 2 - [N - (2 - chloro - ethyl) -
paratoluenesulphonamido] - benzophenone is
used as the starting material.

8. A process as set forth in claim 6, wherein
5 - chloro - 2 - [N - (2 - bromo - ethyl) -
paraoluenesulphonamido] - benzophenone is
used as the starting material.

9. A process as set forth in claim 1, sub-

‘stantially as described with reference to the

foregoing Examples.

10. Compounds of the formula first written
in claim 1, when manufactured by the process
claimed in any one of the preceding claims.
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t he met hyl ati ng agent

in claim 1, sub- 25

IS a system conpri sing
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9. A process as set forth
for mal dehyde (or a substance which yields

stantially as described with reference to the f ormal dehvde

under, the conditions of the
form c: aci d.

3. A process as 8et
by the process

Fbrthi

1,122, 962 —¥i—A—conpotnd
represepts t FBg

A conpog;g afey g@ﬁﬁ%ﬁf

wherein R2 i so®@gsent -

7 - chloro

conpound af fq&ﬂx%%§ﬁqnhﬂﬂfgﬁih{ll;  :
pr .esent ' b 1, A process for the maﬁ&afac%ué ofcpolmQ
ari no) - enm&% yencral formula SRR
15. 5 -Chloro -2 - (2 - bronmo - ethyl-
am no) - benzophenone.
NS
SO
17NN
. |
_ i/'\i '
B Ve
, wherein R* represents a chiorine or bromine
. 10 atom, which process comprises treating a 2 -
-amino -~ benzophenone derivative of the

general formula

: : . /.\i)_m'-cna—cna—x
. I . :
Rl/'\./.\(I‘FO
7\
1
N

‘wherein R! has the significance given earlier in
15 this claim and X stands for a chlorine, bromine

= or iodine atom, with a methylating agent and
: reacting the resulting 2 - methylamino -
: benzo - phenone derivative of the general
formula
i
; /.\‘/I_I—CHa- CH,-X
2 : |
20 BT /'\‘ /‘\?=0
3 ()
g NS
&
»

wherein R! and X have the significance given
earlier in this claim, with ammonia,
2. A process as set forth in claim 1, wherein
the methylating agent is a system comprising
25 formaldehyde (or a substance which yields
formaldehyde under_the conditions of the
treatment) and formic acid.
3. A process as set forth in claim 1 or in
claim 2, wherein a 2 - amino - benzophenone

f oregoi ng Exanpl es.
10. Conmpounds of the fornula first witten
nclaim 1 or in in claiml, when manufactured
claim?2, wherein a 2 -

claimed in any one of the preceding chapigse - 6

-1 -

i3 B e -

am no - benzophenone

3 OtfrtH-a T—etai
derivative in which R' represents a chlorine
atom is used as the starting material.

4, A process as set forth in any one of the

@kdcdding claims which includes the fugtherA

and initial step of prepafingrthd 2 - Rinos

enzopheno rivatiyveaf ormglg_ nd_
g itte? in clljgr‘l?l by m'o ysiég a ben Iz -

{t,4]epinone - (2) of the general formula

1/ N '\.|=N
N
o
~

R

wherein R and X have the significance given
in claim 1.

5. A process as set forth in claim 4, wherein
'said benzdiaz[1,4]epinone - (2) ig 7 - chloro -
1 - (2 - chloro - ethyl) - 5 - phenyl - 2,3 -
dihydro - 1H . benzdiaz[1,4]epinone - (2).

6. A process as set forth in any one of
claims 1 to 3 inclusive which includes the
further and initial step of preparing the 2 -

“amino - benzophenone derivative of the

formula second written in claim 1 by heatin

a compound of the general formula :

CHZ—CHZ—X

wherein R* and X have the significance given

in claim 1 and L represents a nitrogen-pro-

tecting leaving group, in the presence of a -
- proton-donating acid agent.

7. A process as set forth in claim 6, wherein
5 - chloro - 2 - [N - (2 - chloro - ethyl) -
paratoluenesulphonamido] - benzophenone is
used as the starting material.

8. A process as set forth in claim 6, wherein
5 - chloro - 2 - [N - (2 - bromo - ethyl) -
paratoluenesulphonamido] - benzophenone is
used as the starting material, _

9. A process as set forth in claim 1, sub-
stantially as described with reference to the
foregoing Examples. .

10, Compounds of the formula first written
in claim 1, when manufactured by the process
claimed in any one of the preceding claims,
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11, A compound of the general formula

[H or R?]

/\/ —~CH5CH-X
|

o \/ \<l:—o
N\
.
N

wherein R* and X have the significance given

m claim 1 and R represents the methyl:group.

-12. A compound as formulated in clalm 11,
wherem R? is absent.

13. A compound as formulated in claim 11,
wherein R® is present. -

14, 5 - Chloro -°2 - (2 - chloro - ethyl -
aming) - benzophenone.

15.5 - Chloro -2 - (2 -:bromo - ethyl -~
amino) - benzophenone.
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