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pray that a patent may be granted to us, and

. the method by which it is to be performed,
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to be particularly described in and by the
following statement:—— '
. The present invention is concerned with a
process for the manufacture of benzodiaze-
pine derivatives. .

The benzodiazepine derivatives obtained
according to ‘the present invention are benzo-

diazepine-2-ones of the general formula
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wherein R represents a hydrogen atom or a
methyl group and R! represents a hydrogen,
chlorine, bromine or iodine atom. -
According ' to the present invention, the
benzodiazepin - 2 - ones of formula I berein-

‘before are manufactured by reacting a (2-

haloacetamido - benzoyl) - pyridine. of the
general formula - '

wherein R and R! have the significance
given earlier and X ‘stands for a chlorine,
bromine or iodine atom, with hexamethylene-
tetramine under weak acidic conditions in the
P % '

from. about 4.5 to 6.0 under the

presence of a water-containing hydroxylic
solvent. .

The reaction of a (2 - haloacetamido-
benzoyl)-pyridine of _foymula I with hexa-
methylenetetramine is carried out under weak
acidic conditions. Such conditions can be

provided by carrying out the reaction in the

acid, acetic acid, pivalic acid, chloroacetic ac;

or trifluoroacetic acid or, preferably,—n e
presence of a strong inorganic acid, especi-
ally hydrochloric acid. The reaction is also

presence of an organic acid such as form}

carried out in a water-containing hydroxylic

solvent, preferably an aqueous
(especially an aqueous lower alkanol such. as
aqueous methanol, ethanol, n-propanol, n-

butanol and amvl alcehol). A ‘preferred sol-

vent is aqueous | hethanol or : jeous ethanol.
The proportion: of water prel ft in the sol-

vent is preferably that which & pures a homo-

geneous reaction mixture unde/ reflux condi-

tions. The reaction is expediertly carried out’
at an elevated temperature, r jeferably at the .

reflusx—temperature of the 1 action mixture.

Whesr the reaction is carri | out at reflux -

temperature, th- reaction: [me can’/vary
between about 2 ‘fours bout 20./hours
depending  on the solvent employed. The
reaction is preferably carried out for a period
of about 7 to about 16 hours at reflux when
aqueous methanol or aqueous ethanol is used
as the solvent. . -

The reaction can also be carried out using

part of the hexamethylenetetramine in the.

form of an acid addition salt thereof, prefer-

ably the hydrochloride. Thus, for example,

the reaction can be. carried out using, per
mol of a (2 ~ haloacetamido - benzoyl)-
pyridine of formula II, 1 to 1.5 moles of
hexamethylene tetramine and from 0.5 to
1.0 mol of hexamethylenetetramine hydro-
chloride, the reaction mixture having a pH of

described reaction conditions.’
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(2 - haloacetamido -
formula T and’a hydroxylic solvent can first

Acoordmg to a further embochment of the '
present process, the hexamethylenetetramme
~ can"be formed i situ from formaldehyde and

ammionia, Thus, for example, a mixture of a
benzoyl) - pyridine of

be prepared, ‘the calculated amount of form-

aldehyde and ammonia can be introduced into

the mixture’ and then. hy;drochlonc acrd can
: be added: thereto. _
“The desired benzodrazepm ,2 - ones: of .

formula I hereinhefors ~ _ ‘ted from

the reaction mixtur

increased yield compared with
known process of treating a (2 - haloacet-
amido - benzoyl) - pyridine with ammonia.

The (2 - haloacetamido -~ benzoyl) ~ pyri-
dine. starting materjals of formula I herein-
before can be prepared by reacung an appro-
priately - substituted (eewamino - * benzoyl)-
pyridine with an appropriate haloacetyl halide
such as chloroaoetyl chloride .or- bromoacetyl
bromrde

{ The (2 - 1odoacetam1do = benzoyl) pysi--

‘e starting materials ‘of formula II can

alshy bé=pirepared - by reacting a (2 - chlorg—_-
( .
bromoacetamido - benzoyl) + pyridine . of.
formula II, preferably a (2 - chloroacetamido--
benzoyl)-pyndme, with an.equivalent amount.

acetamido. - benzoyl) - pyridine. or

of an alkali metal iodide or alkaline earth

metal iodide (e.g. sodium iodide, :potassium.

- iodide .and thy - like). Alterpatively,- the. re-
action be- : a.(2 - {hloroacetamido-
benzoyl) - fine of form!a I and heza-

methylenetetr ,me can be cafried. out in the:
{or :amounts -of :an alkali metal.

presence of °
iodide or .
sodium iodide:
whereby a (2
pyndme is re)
w\th the ‘he methylenetcsramine to form

ine earth metal iodide (e.g.
' 1odoaoetamrdo - bemwoyl)-

- a benZedrazepm-Uone of fbrmula L

The preferred - haloacetamtdo -

benzoyl). - - pyridines - of formula I are: those.

in which X represents a chlorine atom. Ex-
amples "of. (2. - haloacetamido .~ benzoyl)-

chloro - acetamido) -~ 5 i« bromo = benzoyl]-
pyridine as..well :as: the - correspondmg
bromo. and' 2-iodo: compounds.. -

perties; for example, sedattve, ‘muscle relaxant
and - anticonvulsant properties. : “A- preferred
benzodrazepm ‘2 - one of formula I is
7 = brome.--5.~ [pyndyl
hydio - 1H 1.4 -

invention:
Example
A mixture of 10.0 g of 2 - [2 -~ (2 - chloro-

_hour. The resulting

wll, M with 24
a high degree of purity in a sim manner:
by merely cooling the reaction * mixture.
Further, they are obtained in a remarkv::llly._

otassium iodide and the hke).
red. in situ and thed re~

: - in a (2 - chloroacetamido. -
. The benzodiazenin-2-ones of formula I
hereinbefore possess: valuable therapeutic pro-:

- (2)] = 2,3.- di~
pin -~ 2 ‘one: .
The followrng Bxample illustrates the::-

'acetamtdo) 5. bromo benzol]-pyndrh
- 8.1 g of hezamethylenetetramine, 12.75 ml *
of 2-N aqueous hydrochiloric acid, 55 ml of

methanol and 5.2mlofwaterwasheated
under reflux for 7 hours. The mixture

and washed wrth 20 ml of aqueous methanol.
After drying in vacuo at 60°C, 7.15 g (80%
of theory) of pure crystalline 7 - bromo - 5-
[pyridyl -- (2)] = 2,3 - dihydro - 1H - 14-
benz in - 2 - one of melting
—251°C was obtained, gayer
chromatographxc analysis of the mother

‘liquors indicated the presence of a further

3—4% of the desired product. .

WHAT WE CLAIM IS: —
1. A process for the manufacture of benzo-
diazepin - 2 - ones of the general fornmla

wherein R represents a hydrogen atom or a
meéthyl group and R* represents a hydrogen,

-':7.0‘ :
was then cooled and snrred at 0°C for 1 .
‘crystals were filtered off ’Qf

chlorine, bromine or iodine -atom, which pro-

cess comprises: reacting a (Lhdoacetamrdo—=

benzoyl)-pyndme of the general formula

¥

X 5 .

wherein R and R! have the significance given-
earlier "in this. claim and X stands for a -

chlorine, bromine or iodine atom, with hexa-

* methylene tetramine under weak acidic condi-
tions in the .presence of a water-contammg'

hydroxylic - solvent.

2. A process .according to clatm 1 wherern"
a (2'- chloroacetamido - benzoyl).~ pyridine

or (2 - bromoacetamido - benzoyl) - pyridine
starting material: of formula IT is employed.

3. A process according to ‘claim 2, where-
benzoyl) pyri-
dine ‘starting material of formula II 1s em-
ployed.

4. A process according to claim 3, where-
in 2 - [2 - (2 - chloto - aoetamrdo) - 5-

100-

105

bromo - benzoyl] - pyndme is used as the o

starting- material. -
-5.-.A " process according to any one - of

claims -1 to.4 - inclusive; -wherein -the weak_'
. acidic " conditions -are . provided by cartying:

out the reaction in the presence: . of an
organic acid or a strong morgamc Catidi

110
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According to a further embodiment of the
present process, the. hexamethylenetetramine
can be formed i situ from formaldehyde and
ammonia. Thus, for éxample, a mixture of a

(2 - haloacetamido - benzoyl) - pyridine of--

formula II and a hydroxylic solvent can first
be prepared, the calculated amount of form-
aldehyde and ammonia can be introduced into
the mixture and then hydrochloric acid can
be added thereto.

The desired benzodiazepin. - 2 - ones of
formula I hereinhefare - “ted from
the reaction mixture 1n Crys.. ‘m with

a high degree of purity in a s1mp1e manner
by merely cooling the reaction '~ mixture.
Further, they are obtained in a remarkably
increased yield compared with the well-
known process of treating a (2 - haloacet-
amido - benzoyl) - pyridine with ammonia.
The (2 - haloacetamido - benzoyl) - pyri-
dine starting materials of formula II herein-
before can be prepared by reacting an appro-
priately substituted (?--.amino -" benzoyl)-
pyridine with an appropriate haloacetyl halide
such as chloroacetyl chloride or bromoacetyl
bromide.
{ The (2 - iodoacetamido - benzoyl) - pyri-
dr.'e starting materials of formula II can
alst. beprepared by reacting a (2 - chloro-
acetamido - benzoyl) - pyridine or (2-
bromoacetamido - benzoyl) - pyridine of
formula I, preferably a (2 - chloroacetamido-
benzoyl)-pyridine, with an equivalent amount
of an alkali metal iodide or alkaline earth
metal iodide (eg sodium iodide, potassium

iodide and hke). Alternatively, the re-
action betw a (2 - {hloroacetamido-
benzoyl) - dne of formy'a II and hexa-

methylenetetra& ine can be catried out in the
presence of mi :.or amounts of an alkali metal
iodide or ine earth metal iodide (e.g.
sodium iodide, } otassium iodide and the like)
whereby a (2| iodoacetamido - benzoyl:-
pyridine is pre’ wred in situ and thef: re-
acts w.th the he methylenet~*ramine to form
a benz. diazepin~. :one of formula I

The preferred (2 - Thaloacetamido -
benzoyl) - pyridines of formula IT are those
in which X represents a chlorine atom. Ex-
amples of (2 - haloacetamido - benzoyl)-
pyridines of formula II are 2 - [2 - (2-
chloro - acetamido) - 5 - bromo - benzoyl]-
pyridine as well as the corresponding 2-
bromo and 2-iodo compounds.

The benzodiaz=nin-2-ones of formula I
hereinbefore possess valuable therapeutic pro-
perties; for example, sedative, muscle relaxant
and anticonvulsant properties. A preferred
benzodiazepin - 2 - one of formula I is
7 - bromo - S - [pyridyl - (2)] - 2,3 - di-
hydro - 1H - 1,4 - benzodiazepin - 2 - one.

The followmg Example illustrates the
invention :

Example
A mixture of 100 g of 2-[2Z - (2 - chloro-

S

acetamido) - 5 - brofio - benzoyl] - pyndme, .

8.1 g of hezamethylenetetramine, 12.75 ml
of 2-N aqueous hydrochloric acid, 55 ml of

methanol and 5.2 ml of water was heated -
-under reflux for 7 hours. The mixture -

was then cooled and stirred at 0°C for 1
hour. The resulting crystals were filtered off
and washed with 20 ml of aqueous

After drying in vacuo at 60°C, 7.15 g (80%
of theory) of pure crystalline 7 - bromo - 5-
[pyridyl - (2)] - 2,3 - dihydro - 1H - 1,4—
benzodiazepin - 2 - one of melting
249°—251°C was obtained. Thin-
chromatographic analysis of the mother
liquors indicated the presence of a further
3—49 of the desired product.

WHAT WE CLAIM 1S:—
1. A process for the manufacture of benzo-
diazepin - 2 - ones of the general formula

V(j(c @

wherein R represents a hydrogen atom or a
methyl group and R* represents a hydrogen,

chlorine, bromine or iodine atom, which pro-.

cess comprises reacting a (2-haloacetam1do-
benzoyl)-pyridine of the general formula

x—c/o
21 5
wherein R and R* have the significance given
earlier in this claim and X stands for a
chlorine, bromine or iodine atom, with hexa-
methylene tetramine under weak acidic condi-
tions in the presence of a water-containing
hydroxylic solvent.

2. A process according to claim 1 wherein
a (2 ~ chloroacetamido - benzoyl) - pyridine

-or (2 ~ bromoacetamido - benzoyl) ~ pyridine

starting material of formula II is employed

3. A process according to claim 2, where-
in a (2 - chloroacetamido - benzoyl) - pyri-
dine starting material of formula II is em-
ployed.

4. A process according to claim 3, where-
in 2 - [2 - (2 - chloro - acetamdo) - 5-
bromo - benzoyl] - pyridine is used as the
starting material.

5. A process according to any one of
claims 1 to 4 inclusive, wherein the weak
acidic conditions are provided by carrying
out the reaction in the presence of an
organic acid or a strong inorganic acid.:
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15. A process according to cl_aim. 14,
wherein said acid addition salt is the hydro-

16. A process according to claim 15,

3 . ,390;
6. A process according to claim 5, where-
in a strong inorganic acid is used.
7..A process according to claim 6, where- chloride.
5 mand strong inorganic acid is hydrochloric

8. A process according to any onme of
<claims 1 to 7 inclusive wherein the water-

“~containing hydrozylic solvent is an aqueous
alkanol '
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9. A process according to claim 8, where-
in an aqueous lower alkanol is used.

10. A process according to claim 9, where-
in said aqueous lower “alkanol is aqueous
methanol or aqueous ethanol. :

11. A process according to any one of
claims 1 to 10 inclusive, wherein the propor-
tion of water present in the water-containing
hydroxylic solvent is that which ensures a
homogeneous reaction mixture under reflux
conditions.

12. A process according to any one of

claims 1 to 11 inclusive, wherein the reaction

is carried out at an elevated temperature.
+ 13, A process according to claim 12,
wherein the reaction is carried out at the
reflux tem of the reaction mixture,
14. A process according to any one of
claims 1 to 13 inclusive, wherein part of
the hexamethylenetetramine is used in the
form of an acid addition. salt thereof.

wherein there are used, per mol of a (2-
haloacetamido - benzoyl) ~ pyridine starting
material, 1 to 1.5 moles of hexamethylene-
tetramine and from 0.5 to 1.0 mol of hexa-
methylene .tetramine hydrochloride.

17. A process according to any one of
claims 1 to 16 inclusive, wherein the hexa-

methylene te* " ‘¢ formed in situ from
formaldehy” e
18.- A™ ss according ' to claim 1,

substantially as hereinbefore described with
reference to the foregoing Example.

19. Benzodiazepin - 2 - ones of formula I .

in claim 1, when manufactured by the pro-
cess claimed in any one of claims 1 to 18
inclusive,

For the Applicants:
CARFMAELS & RANSFORD,
Chartered Agents,
43 Bloomsbury Square, .
London, WCI1A 2RA.
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