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(51) INT CL* CO07D 243/24 (CO7D 243 /24 243 /30)

(52) Index at acceptance

C2C 1530 213 215 21X 246 247 250 251 252 25Y 28X 308
30Y 313 314 31Y 337 351 352 386 625 761 762 790
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(54) A PROCESS FOR THE MANUFACTURE OF
' BENZODIAZEPINE DERIVAPIVES /

(71) We, P. HOFFMANN-LA ROCHE
& CO.,-AKTIENGESELLSCHAFT, a Swiss
Company- of 124—184 Grenzacherstrasse,
Basle, Switzerland, do hereby declare the in-
vention, 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. des-
cribed: & “ollowing statement:—

= iz concerned.with a

the m *-""~f benzodiaze-
pinc *  .7atives. °
The benzodiaz ~fac-
tured according to:,

© The

following ¢ val f

wherein R, e~
™

a_hydrogen or hj '
" gen atom.- engs -~ -7
atom or:

“ves of formula
d anticonvul-
present. inven-
esirable benzo-
factured in a

tion, these p tic:
diazepine derivatives are -
facile manner. ; :
According to the pr . invention, the
benzodiazepine derivativk of formula I are
manufactured by reart” a haloacetamido-
benzoyl-pyridine of ¢ seneral formula

: chocnax

R, C=0
N

. I

)

p]

S L

\aIk“ i e

» wherein R, and R, have the significance
given earlier and X represents a chlorine,
bromine or iodine atom,
with hexamethyle:”
The term “low
cription and ir. - -

-ine,

’s used in this des-
_ sanying claims to
o ..anched-chain alkyl
zthyl, propyl, butyl
=i=i¥presents a lower alkyl
. uoly the methyl ‘group.
The term “halogeri” means chlorine, bromine,
fluorine and jodine. When R; represents a
halogen atom, chlorine and bromine are pre-
ferred with bromine being especially pre-
ferred. The most preferred benzodiazepine

- derivative of formula I manufactured in accor-
- 'wce with this invention is 7 - bromo - 1,3-

"o - 5 - (2 - pyridyl) - 2H - 1,4 - benzo-
pin -2 --‘EF-'?‘}.A..._,,,a

:ne reactif - “a haloacetamidobenzoyl-
;ridine of fo.i - 71 with hexamethylene-
2tramine to give a Uigzodiazepine derivative

‘of formula I is suitably carried out in the pre-

sence of an inert organic solvent. Among the
many inert organic solvents which are suitable

-+ for use’in this reaction there may be men-

ames "=qls such as methanol, ethang] and
.. o 7 b actetrabudretamndind the
likE, [F _‘l.'h};'f"'au_:.-.".-—n._..-i vl ﬂylformamide
and similar inert orginic solveif®. All that is
required of the solfent is that the starting
materials be solubleiiin the presence thereof
and that it does not interfere with the reac-
tion. While temperature and pressure are
not critical to a successful performance of the
reaction, it isi -eferred to carry out the reac-
tion at a tempi, 2 of from about rcom tem-
perature to abot .ae reflux temperature of the
reaction mixturé. Most preferably, the reac-
tion is carried .out at an elevated temperature
most suitably at a temperature of about the
reflux temperature of the reaction mixture.
The foregoing reaction is preferably car-
ried out using a haloacetamidobenzoyl-pyri-
dine of formula II in the form of a salt there-
of with any conventionally available non-
oxidizing acid; for example £ non-oxidizing
mineral acid such as a hydroh* : acid (hydro-

o 3 K
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bromic acid, hydrochloric acid, hydriodic acid
and the like) ar a non-oxidizing organic acid
such as a C,—C, alkanoic acid (acetic acid,
propionic acid, butyric acid and the like),
toluenesulfonic acid and the like.

The following Examples illustrate the pre-
sent invention:

Example 1

693 g of 2 - (= - amino - 5 - bromo-
benzoyl) - pyridine in 200 ml of toluene are
reacted with 23.3 ml of bromoacetyl bromiide.
The 2 - (2 - bromoacetamido - 5 - bromo-
benzoyl) - pyridine hydrobromide which forms
is separated from the reaction golvent and,
without drying, is added to 1.8 litres of ethanol
containing 78 g of hexamethylenetetramine.
The reaction mixture is heated under reflux
for 10 hours and the solvent is then removed
by distillation under =~+-ed pressure from
a steam-bath. The obtained is tri-
turated with 250 == while sufficient
aqueous ammonia - =’ hring the pH to
7—8. The crystal i
filtered and the p
and dried to yield 7 7L dihydro-
5 - (2 - pyridyl) - 2H - _, . - benzodiazepin-
2 - one of melting point 225°~—235°C (uncor-
rected) with decomposition. Crystallization
from ~dimethylformamide/ethanol gives the
product with a melting point of 243°—245°C
(uncorrected) with decomposition.

In a similar manner, 1,3 - dihydro - 5 - (2"
pyridyl) - 2H - 1,4 - benzodiazepin - 2 -~ -

of melting point 230°~231°€ with dg -
position can be manufae*.~ ‘from 2 £
bromoacetamido - ben* ~pyridine;%,
chloro - 1,3 . dihydr¢ -~ (2 - pyridyly

2H - 1.4 - benzodiazepin - 2 - one of melt=-..

ing point 224°—225°C with decomposition
can be manufactured from 2 - (2 - bromoacet-

amido - 5 - chloro - benzoyl) - pyridine; 1,3- =

dibydro - 5 - (2 - pyridyl} - 7 - brex” . 2H"
1,4 < henzodiazepin - 2 - one.~ -
factured fro.. = 7w Ll
bromo - benz. - j - pyrigune or froi..2 - (2-
“iodoacetamidis - 5 - brofjo - benzoyl) - pyri-
dine and 7 - bromo - - methyl - § - (2-

pyridyl) - 1,3 - dihydro’ . 2H - 1,4 - benzo-

diazepin - 2 - one of melting point 135.5°—
137°C with decomposition can be manufac-
tured from 2 - (2 - chloro - N - methylacet-
amido - 5 - bromobenzoyl}- * /ridine.

Example 2.

69.3 g of 2 -T2 - amino - 5 - bromo - ben-
zoyl) - pyridine are converted into 2 - (2-
bromoacetamido - 5 - bromo -~ benzoyl) - pyri-
dine hydrobromide as described in Example 1.
The hydrobromide is separated from the re-
action solvent and, without drying, is added
to 1.8 litres of methanol containing 101.1 g
of hexamethylenetetramine, The reaction mix-
ture is stirrec wnder reflux for 6 hours and
the reaction s ent is then removed by dis-

; [

* Upon crystallization _ from

Ar

PL

tillation “ffém a steam-bath ‘under reduced
pressure, The crystalline residue thus obtained
is suspended in 250 ml of water, filtered,

- washed and dried to yield 7 - bromo - 1,3-

dihydro - 5 + (2 - pyridyl) - 2H - 1,4 - benzo-
diazepin - 2 - one melting at 225°—235°C
with ‘decomposition (uncorrected). Crystalliza-
tion from dimethylformamide/ethanol gives
pure material melting at 243°—245°C with
decomposition(uncorrected).

_ Example 8 *

99.5 g of 2 - (2 - bromoacetamido - 5-
bromo - benzoyl) - pyridine and 78 g of hexa-
methylepetetramine are heated under reflux
in 1.2 litres of ethanol for 10 hours. The sol-
vent is removed by distillation under reduced
pressure from a steam-bath. ®The residue in

the still is suspended, with stirring, in 500 ml
of water, isolated by filtration and dried to
yield 7 - bromo - 1,3 - dihydro - 5 - (2 - pyri-
dyl) - 2H - 1,4 - benzodiazepin - 2 - one melt-
ing point 225°-—235°C with decomposition.
dimethylform-

cts mel
"0 (uncok

® | 4 S
9 _ ,noacetamido - 5-
br Co ", and g of hexa-
m ted o+ v reflax in
“panol and

burs. The

-ystallization

- .'by filtration,

.- -2 product, 7-

. =3 - (2% pyridyl) - 2H-
" ' - one, melts at 220°—
osition  (uncorrected).

amide/eﬂ%anol, the
245°C with. deeor™

. < T . dimethylformamide/

ei; - gives the prv. <t melting at 243°—
245-C with decompc; 1 (uncorrected).

7e_make no clair’ " “+ the manufac-

© djaz -, of general

sing disclaimer,

Subject to the § -
WHAT WE «. IM IS:—
1. A process foi. ‘e manufacture of benzo-

diazepine derivative; " *he gemeral formula
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bromic acid, hydrochloric acid; hydriodic acid
and the like) 7r a non-biidizing organic acid
such as a C,—C, alkanoic acid (acetic acid,
propionic acid, butyric acid and the like),
toluenesulfonic acid and the like.

The following Examples illustrate the pre-
sent invention:

Example 1 :

693 g of 2 - (&' - amino - 5 - bromo-
benzoyl) - pyridine in 200 ml of toluene are
reacted with 23.3 ml of bromoacetyl bromide.
The 2 - (2 - bromoacetamido - 5 - bromo-
benzoyl) - pyridine hydrobromide which forms
is separated from the reaction golvent and,
without drying, is added to 1.8 litres of ethanol
containing 78 g of hexamethylenetetramine.
The reacticn mixture is heated under reflux
for 10 hours and the solvent is then removed
by distillation unde aced pressure from
a steam-bath. obtained is tri~
turated with 250 2n.while sufficient
aqueous ammonia ing the pH to
7—8. The crystall '
filtered and the pro‘cu“ ¥ith water
and dried to yield 7 - * " - dihydro-
5 - (2 - pyridyl) - 2H *.. _ - benzodiazepin-
2 - one cf melting point 225°—235°C (uncor-
rected) with decomposition. Crystallization
from dimethylformamide/ethanol gives the
product with a melting point of 243°—245°C
(uncorrected) with decomposition.

In a similar manner, 1,3 - dihydro - 5 -
pyridyl) - 2H - 1,4 - benzodiazepin - 2
of melting point 230°—2312C wi

_ pyridine;\(
=<2 - pyridy

chioro - 1,3 . dihyd

2H - 1.4 - benzodiazelin ~ 2 - one of melt™.

ing point 224°—225°C with decomposition
can be manufactured from 2 - (2 - bromoacet-
amido - 5 - chloro - benzoyl) - pyridi~e; 1,3-
dihydro - 5 - (2 - pyridyl} - 7 - brov' .. 25
1,4 < henzodiazepin - 2 - one.~" = -
factured frv.. = T 0 il
bromo - ber;_ﬁ ...; < pytijne or fro._ -3~ (2-
iodoacetamiGo™- 5 - brofjo - benzoyl) - pyri-
dine and 7 - bromo - £
pyridyl) - 1,3 - dihydro' - 2H - 1,4 - benzo-
diazepin - 2 - one of melting point 135.5°—
137°C with decomposition can be manufac-
tured from 2 . (2 - chloro - N - methylacet-
amido - § - bromobenzoyld  /ridine.

~ Example 2~

69.3 g of 2 -12 - amino - 5 - bromo - ben-
zoyl) - pyridine are converted into 2 - (2-
bromoacetamido - 5 - bromo - benzoyl) - pyri-
dine hydrobromide as described in Example 1.
The hydrobromide is separated from the re-
action solvent and, without drying, is added
to 1.8 litres of methanol containing 101.1 g
of hexamethylenetetramine. The reaction mix-
ture is stirrec wnder reflux for 6 hours and
the reaction ‘é ent is then removed by dis-

k-

~—

“btained is’

- methyl - 5 - (2-°

tillation from a steam-beth 'under reduced
pressure, The tiystalline residue thus obtained

.65

is suspended in 250 ml of water, filtered,
“washed and dried to yield 7 - bromo - 1,3- :..
dihydro - 5 - (2 - pyridyl) - 2H - 1,4 - benzo- . :..

diazepin - 2 - one melting at 225°—235°C ..

with decomposition (uncorrected). Crystalliza-

tion from dimethylformamide/ethanol gives . ‘<

pure material melting at 243°—245°C with
decomposition(uncorrected). :

Example ¢ “

99.5 g of 2 -~ (2 - bromoacetamido - 5-
bromo - benzoyl) - pyridine and 78 g of hexa-
methylenetetramine are heated under reflux
in 1.2 litres of ethanol for 10 hours. The sol-

vent is removed by distillatiop under reduced’

pressure from a steam-bath. The residue in
the still is suspended, with stirring, in 500 ml
of water, isolated by filtration and dried to
yield 7 - bromo - 1,3 - dihydro - 5 - (2 - pyri-
dyD) - 2H - 1,4 - benzodiazepin - 2 - one melt-

ing point 225°—235°C with decomposition.
Upon crystallization _ from dimethylform-
amide/etlganol, the p ucts meltg. & - 3°—
245°C with, decorn”™ “a (uncok: '
.-‘_,N _/ “t .
g 4 | S
f o noacetamido - 5-
bg* s and #™*g of hexa-
ted~" ‘v reflux 12
ar flanol an
i ours, The
—ystallization
‘by filtration,

3. = product, 7-

=S -'(2 < pyridyl) - 2H-

: - ome, melts at 220°—

: )\ osition (uncorrected).

5 I '“:-\ . dimethylformamide/

éb\ ‘gives the piy <t melting at 243°—
245°C with decom;la 1 (uncorrected).

© " .-7e make no .. " *» the manufac-
s Aag ~ of general

Tz TroffUls e . whi? . or methyl,
R, is hydroge~ or iodine,

~ solvent.™

(’Q.
Subject to the § ing disclaimer,
WHAT WE & (M IS:—
_1. A process foi, ‘e manufacture of benzo-
diazepine derivative, ~ *he general formula

> Wherein R, represents a hydrogen or halo-
oAty

75
80’

85

95
100

105

samaer weak

110

115

L e a———n e b et e

4™

\"Y' _»N.-—-./"/. s

f
-
P




1,389,892

R I

&
3 :

E /Ccfjax Q)

.gen. atom and R, represents a hydrogen

atom or a lower (C—C,) alkyl group,
which process comprises reacting a haloacet-
amidobenzoyl-pyridine of the general formula

i

¢

» wherein R, and R; have the significance
given earlier in this claim and X repre-
sents a chlorine, bromine or iodine atom,
"with hexamethylenetetramine,
10 2. A process according to claim 1, where-
in R, represents a bromine atom, R, represents
a hydrogen atom and X represents a bromine
or chlorine atom.

3. A process according to claim 1, where-

15 in R, and R, each represent a hydrogen atom

and X représents a bromine or chlorine atom.

4. A process according to claim 1, claim 2
or claim 3, wherein the haloacetamidobenzoyl-
pyridine stirting material of formula IT is used
i the form of a salt with a non-oxidizing
mineral acid.

5. A process for the manufacture of the
benzodiazepine derivatives of formula I in
claim 1, substantially as hereinbefore des-
cribed with reference to<the foregoing Ex-
amples, -

6. Benzodiazepine derivatives of formula I
in claim 1, when manufactured by the process
claimed in any one of claims 1 to 5 inclusive.

L ]

For the Applicants,
CARPMAELS & RANSFORD,
Chartered Patent Agents,
43 Bloomsbury Square,
London.. WIC]1A ZRA,

Reference has F
of section 9, -sv -
Act 1949, r O

- ed in pursuance
, of the Patents
;.. 888,

Stationery Office, by the Courié.:
% Pce, 256°Squithampton Buildings
whi-t copies may be obtained.
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