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LT Wey o B K apaaela.  ROCHE = &
- Co: ‘Akiiengesellschaft; a Swiss Company
- of 1244184 . - /Grenzacherstrasse, 'Basle,
' Switzerland, do-hereby. declare -the inven-
~°5_ tion,, for which wepratiethat a patent may
" be; granted: to us, and. the meth by which
- it 16" to-be performed, to"be particularly
ST “described ~in. ~and- by -the following
© 10 - This invention relates t0 2 method for
S purifying 7-chloro-]-methyl-5-pheny}-2,3-
'dihy.dr_o-IH-l,4-Lb§nzodi.azepinone-_(2), which
~ is useful as-a sedative, muscle relaxant and
' anticonvulsant.. - [ oo -
-5 - Tt is well known that compounds having
%" the, usefulness mentioned. earlier must be
* manufactured in - a high degree of purity.

‘jmpurities present in crude 7-chloro-

% '1-methyl - 5= phenyl - 2,3 - dihydro - 1H-
" ‘90 1a-benzodiazepinone-(2) the large scale in-
- dustrial manufacture thereof ' has necessi-

' tated -cumbersome. purification procedures.
- The . present ‘mvention. -provides a simple
- of - purification " via ' salts with in-
Gids: oo
ethod: provided by ‘the present in-

olompnses treating crude 7-chloro-

. 40 :'_-_si_l_?.;_into:__ﬂ;e reé base, allowing the result-

[

' COMPLETE SPECIFICATION ~ ° |
J A Method for Purifying - L
Lo 7-0]!101‘0 _—__1fméthy{ésfphenylé-z,_3édihydro-lH-l,4-benzodiazepinone-'(2) '

972,974
ecification March 7,-1963.
~ No. 9095/63.

79,189) on

ing solution to cool and separating the pure - :

7 - chloro - 1 - methyl - 5 - phenyl - 2,3 -
gihydro-IH-l,4-benzodiazepinone-(2), there-
rom. S S

The crude.7 -chloro-1-methyl-5-phenyl-2,3-

45

dihydro-l’H—l,’él-benzodiaze jnone-(2) is ob- :

tained from the reaction mixture in which
it. was formed by elimination of the solvent
in any convenient conventional manner
(e.g. evaporation). It usually contains

50

impurities which were already present in -

the starting materials as well as impurities
formed during the reaction procedure. - One
such procedure, for example, consists in
condensing 5-ch10ro-2-amino-benzoph¢none

the presence of pyridine to yield. 7-chloro-5-

phenyl - 2, 3 - dihydro - 1H - 1, 4 - ‘benzo-

55

. with glycine ethyl ester hydrochloride in - -

diazepinone-(2) which is in turn methylated

to give. '7-ch10ro-1-methyl-S-phenyl-2,3-
dihydro-lH-l,4—benzodiazepinone_-(2_).

In the first step of the purification method

of the invention. the crude 7-chloro-1-

methyl - 5'- phenyl - 2, 3 - dihydro - 1H - 1,

4-benzodiazepinone-(2) is treated with dilute

65

hydrochloric acid to form the soluble salt -

7-,chloro-1-me,t_hy1-5-phenyl-2,3-_
dihydro - 1H - 1, 4 - benzodiazepinone - (2)
hydrochloride. It has been found that some

_of ' the impurities present -1 the crude

7 - chioro - 1 - methyl - 5 - phenyl - 2, 3 -
dihydro-lH-l,4-benzodiazepinone-(2) “do not
form soluble salts. Accordingly, by separat-
ing the insoluble material from -the. solid/
liquid mixture obtained by adding the acid,

these impurities can be removed. The
treatment with dilute hydrochloric acid.

(advantageously about 3 N) is preferably
ied out at room temperature: The
geparation- of the resulting insoluble

70

75
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material - from the liquid -containing the .
- .. soluble 7-chloro-1-methyl-5-pheny}-2,3- "
. oidihydro - 1H - 1, 4 - benzodiazepinone - 2 -
" hydrochloride may be effected by any con-
3 venient means ; for example, by filtration. .-
v+ In the next s

tep- of the - purification
" method ‘of the inven

© i taining, the soluble- _
-+ phenyl - 2, 3 - dihydro - 1H - 1,
- 10 diazepinone<(2) hydrochloride. -
~ retained impurities is treated
- acid or sulphuric acid. The use of nitric.
- acid is preferred. The treatment results in’
the formation of" insoluble acid addition
15 salts; namely, 7-chloro-1-methyl-5-phenyl-
2, 3 - dihydro - 1H - 1, 4 - benzodiazepi-
. none~(2) nitrate or 7-chloro-1-methyl-5-
phenyl - 2, 3 -\dihydro - 1H - 1, 4 - benzo-~
. diazepinone-(2) sulphate. The treatment is -
20 conveniently carried out at rooin -tempera- " -
~ ture. Tt has been found that certain..of the
| Tomaining impurities _remain “in- soliitior
. Accdrdingly, by - simply “separating: the in-
- soluble material from .the liquid : further -
25 piirification results, This separation can be:
‘effected. by any convenient conventional
method ; e.g. filtration. -~ . .. .. . .
.. The solid. 7¢ch_loro-.1-methyl-5-.pheny1-2;3-
dihydro-1H-1 :4-benzodiazepinone-(2) - ‘nitrate
30 or sulphate obtained is then mixed with a
base in the presence of ‘a low: -alkanol and
~ the mixture heated to a temperature suffi-
i, dlent to effect complete conversion, - The
. base reacts with the nitrate, or sulphate to
-35 form a _corresponding salt and the -free
base; namely, 7-chloro-1-methyl-5-1 henyl-
2,3 - dihydro - 1H - 1, 4 - benzodiazepi-
.. ‘none~2). For example, ammonium Titrate
" or ammonium sulphate will be formed when
- 40 ammonia or a saturated aqueous solution
. _of ammonia is'used as the base; . L
*.The use of nitric acid is preferred owing
to the solubility of ammonium- nitrate in
lower alkanols, thereby - facilitating the
45 ready separation of the- insoluble base
. [7-chloro -1 - methyl - 5 - phenyl -2,3-
_dihydro-lH—l,4-.benzod_iazepinone-(2)]' ‘from
.., the salt formed (i.e. ammonium nitrate) in
"~ ' the alkanolic reaction media. =~ 7 -
50 - When sulphuric acid is used as the acid
" -and-ammonia used as'the base ammonium
Sulphate is formed and this is: insoluble in
. -lower-alkanols. Inasmuch as this salt is -
~*- - also insolublé in hot lower-alkanols, it hag
'35 been' found convenient to treat the mixture
Co-of .7-ch10r0-17_methy1'-5-phenyl~2-,3-dihyd_ro-
IH-1,4-benzodiazepinon <2) and- ‘ammo- -
' . nium’ sulphate -which crystallizes out with 'a
- hot! lower-alkanol and to separate “the in-
60 soluble- ammonium  sulphate from the
~.” ~ accompanying - solution. of benzodiazepine
derivative. The 7-chloro-1-methyl-5-pheny]-
.. 23 - dihydré - 1H - 1, 4 - benzodiazepi-
‘v - none-(2) then crystalli ‘s out -‘upon cooling
65 the alkanolic solution. - .

tion, the ‘liquid con- -

4 - benzo-_"\'
and. some’

:(!":

~temperature * sufficient - to effect .complete
_conversion of said: ingredients, - ef

, T-chloro-1-methyl-5- tia
-alkanol - solvert - b

.30°C. and 70°C.:
":ment aqueous a

“and the water
“solubility of

~cooling means_

1,4
-free

dihydro-1H-1,4-bexizodi

 readily and rapidly throu

-claimed: in"the: specificat
‘pending application “for- Letters-Patent

tmg the . mixtute. o e;,,,,,,,\ .
G

t-e'r' b

7.~ chlofg - 1 - methyl - 5 .
dihydro-1H-
or sulphate,

it .- phenyl -'2, 3
1,4-benzodiazepinone~(2) . nitra
lower-alkanol nd -base to

ture. should ot be so high-as.
any substantial - proportion. ‘of - the: lower-
it being used, " Thus;. when
ethanol - is' used ‘as the low -alkanol, it has.
been ‘found convenient 1o H

“In-a "preferred. embodi~ -
monia_is used ‘to; release .
nitric- acid ‘salt as it forms
with  the ‘nitric acid released

the base from the

4 soluble salt'

-ammonium nitrate in the

- simultaneously to - de=:
olubility of the desired base "
1- methy] - 5 -

benzodiazepinone - @.

- The treatthent ‘with., the base .and subse-
quent heating" to effect complete conversion
ylelds a solution which,"ipon cooling, gives
7 - chloro = 1'-’methyl™-'5"- phenyl - 2, 3 <

ihy nzodiazepinone-(2) in .5 -
which can be easily filtered .~
and’ -and rapidly, washed, The cool:, ' .
ing may bé carri by allowinig. 95
the solution to stand at 'room temperature =
or it can be accelerated by any convenient . . ' -
(for example, refrigeration or = .

00

phenyl - 2, 3 -2

T

ed. out merely

ice-bath). - The - crystalline> 7-chloro-1-
methyl - 5 - phenyl - 23~ dihydro -_1H - 1
benzodiazepinone-(2) - this obtained s + -
-of substantially all impuritiés dccurring . -
in the crudeZ7-"chlbro-.leme_t_liyl-siphenyl;z;3- .
dihydro-1H-1,4-benzodiazepinone:(2). - Tn %
order to efisure substantially complete froe- 105
dom from the salt formed in the final step T
(g ammonium nitrate), the crystallized . - .
7 -"chloro - 1 - methyl - 'S - pheny] - 2,3~
dihyd_ro-'1H-.'1-,4-;b6h_20diazepinox_ie'-(2) can be .
washed with = water. In “fact, the ‘so- 110
obtained 7'-(:']11(_)1_'01_-'1_-methyl-S-‘phenyl-'2,3_-r s

- azepinone~(2) is it a '
crystalline form ‘which is: suitable for. wash-:
ing inasmuch as there is relatively: Tittle
agglomeration - or. paste formation
quently -the washing liquid” can
; through the cry
-7 - chloro -1 - methyl - 167
dihydro-1H-1,4-benzodiazepi
its ‘acid ‘addition salts:are cl i _
the ‘specification of ‘our‘co-peti¢ '
tion"for Leiters Patent No, 4240860
serial No, 972,968). © Both: th
and “its’ acid: addition “sal
factured " by the: proces
in -the: specifica

(now serial Noi'972,964), narely -
ng - 7-chlore-5-phenyl-2,3-dihydro- S
benzodiazepinone-(2) ‘with' a_methy- 130 ~

42402/60.
by ‘reacti
1H-14-
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. lating -agent and, if desired, converting the
> reaction product into an acid addition salt
5 ’jz treatment with an acid. The compound
§ 3 d its acid addition salts can also be
.5 manufactured by the process described and
© . claimed .in the specification of our co-

pending application for Letters Patent No.
42405/60 (now serial No. 972,967), namely

s by reacting 2-methylamino-5-chloro-benzo-

10 phenone or a salt thereof with a strong acid

, . with glycine or an ester thereof or a salt of

" glycine or a glycine: ester’ with a strong
. acid and, if desired, converting the product

© into an acid addition salt. ©
15 It will ‘be" appreciated that the foregoing
- processes yield the required .compound in

varying degrees of purity according to the.

. . detailed .techniques employed, and that the

to the impure product. : oo
. The following example illustrates the
~ invention. .

_ . EXAMPLE .
100 g of crude 7-chloro-1-methyl-5-

11 diazepinone-(2), assaying about 90% pure
.and melting at 115°-120°C. (uncorrected),
- were dissolved at ca 20°C. in 300 ml of
- about 3-N aqueous hydrochloric acid with
“stitring. The resulting solution was then
-+ filtered and the insoluble material remain-
- ..-ing on the filter was washed with an addi-
“‘tional 50 ml of about 3-N hydrochloric
e ~acid. © The strongly coloured filtrate: and
35 wash were combined and 50 ml of 70%
(by volume) nitric acid were slowly added
thereto with stirring, whereupon 7-chloro-
"1 - methyl - 5 - phenyl - 2, 3 - dihydro -
1H-1,4-benzodiazepinone-(2) mnitrate crystal-
“lized out rapidly in well defined crystals.
- 7.7 - chloro - 1 - methyl - 5 - phenyl - 2, 3 -
" "dihydro-1H-1,4-benzodiazepinone-(2)  sul-
.. phate was also prepared by the above
- 7" method using sulphuric acid. S
45" The ‘7-chloro-1-methyl-5-phenyl-2,3-
. dihydro-1H-1,4-benzodiazepinone-(2) . nitrate
‘obtained according to the first paragraph
-..was, suspended in 300 ml of ethamol and
720 ml of 26% (by weight) aqueous ammonia
' .50 were added thereto with stirring. On warm-
-+ > ing ,ton, 65°~70°C. -complete solution was
obtamned giving a slightly yellow to amber
coloured “'soliition which was treated with
2. g of decolourizing carbon in two equal
, 93 parts, g;,ld then filtered through diatomaceous
" earth.:- The resulting filtrate was permitted
-+ 'to “cool,. whereupon 7-chloro-1-methyl-5-
ppenyl. - 2, 3 - dihydro - 1H - 1, 4 - benzo-
diazepinone-(2) crystallized out in the form
~of well defined crystals. The slurry was then
stirred at:ca 20°C. for 1 hour, filtered and
washed with 50 ml of ethanol in two equal
parts. The crystalline product was next
- washed with 200 ml of hot water (60°C.) to

" present invéntion neéds only to 'be. applied

- phenyl - 2, 3 - dibydro - 1H - 1, 4 - benzo--

remove any co-crystallized ammonium
nitrate. The product was recrystallized
directly from ethanol and formed prisms
melting at 129°—130-5°C. (uncorrected), and,
on examination by thin-layer chromato-
graphy, showed only one spot, correspond-
ing to the desired compound, 7-chloro-1-
methyl - 5 - phenyl - 2, 3 - dihydro - 1H -
1,4-benzodiazepinone-(2). Further purifica-
tion was effected by dissolving 50 g of the
7 - chloro - 1 - methyl - 5 - phenyl - 2, 3 -
dihydro-1H-1,4-benzodiazepinone-(2) - _thus
obtained in 150 ml of ethanol with stirring
and heating. The resulting solution was
treated with 1-0 g. of decolourizing carbon in
two equal parts and then filtered. through
diatomaceous garth.

... The filtrate was stirred for 1 hour after it
-had reached ca 20°C.. The. slurry of crys-
- tals obtained was then filtered with suction

and washed with 20 ml of ethanol at ca

. 20°C. in two equal parts, thereby yielding

7 - chloro - 1 - methyl - 5 - phenyl - 2, 3 -
dihydro-1H-1,4-benzodiazepinone-(2) as

65

70

75

80

85

prisms melting at 130°-131°C. (uncor- °

rected). A separate determination by the
United States Pharmacopoeia method gave
a melting point of 131-5°-134-5°C.

As shown herein, the heating of the base,

the lower-alkanol and the mineral acid salt
of = 7-chloro-1-methyl-5-phenyl-2,3-dihydro-
1H-1.4-benzodiazepinone-(2) is to the point
of complete conversion. In the case of the
nitrate where the soluble ammonium nitrate
is formed, the heating would take place
until complete solution of the ingredients
is effected. In the case of the sulphate
where the insoluble ammonium sulphate is
formed complete conversion would be indi-
cated’ when excess ammonia is .present.
- Tt will be understood that by the term
“Jjower-alkanol” used in the foregoing
description and in the following claims is
meant an alkanol containing from one to
seven carbon atoms. : -

WHAT WE CLAIM IS: —

(1) A method for purifying 7-chloro-1-
methyl - 5 - phenyl - 2, 3 - dihydro - 1H -
1.4-benzodiazepinone-(2), which comprises

95

100

105

110

treating crude 7-chloro-1-methyl-5-phenyl- -

2, 3 - dihydro - 1H - 1.4 - benzodiaze-
pinone~(2) with dilute hydrochloric acid,
eliminating the insoluble material from the
resulting solid/liquid mixture, treating the
remaining liquid with nitric acid or sul-
phuric acid, separating the insoluble acid
addition salt of 7-chloro-1-methyl-5-phenyl-
2, 3 - dihydro - 1H - 1, 4 - benzodiaze-
pinone-(2), heating this salt with a base and
in the presence of a lower-alkanol at a
temperature sufficient to effect complete
conversion of the acid addition salt into the
free base, allowing the resulting solution

115
120

125
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lating -agent and if desiréd, -conVerting the

- “~,.reaction product into an acid addition salt

“ hy treatment with an acid. The-compound

i\wind its acid: ‘addition salts ‘can also be

5 manufactured-by the process .described and
~ claimed :in" the specification ‘of. our co-
- pending application “for Letters-Patent No.

42405/60 (now serial No. 972,967), namely -

&~ by reacting: 2-methylamino-5S-chlore-benzo-
10 phenone or a salt thereof with a strong acid
,  with glycine or an ester thereof or a salt of
glycine or a ‘glycine-ester: with a strong
acid and, if desired, converting the product

. into an acid addition’salt. © * )
15 It will “beappreciated” that the -foregoing
processes yield the: required’, compound in

varying degrees of purity according to the

detailed techniques empioyed, and that the
present invention neéds only -to ‘be applied

- 20 to the impure product. : - :

The following example illustrates the
_invention. -

EXaMpLE - = .
100 g of . crude’ -7-chloro-1-methyl-5-
25 phenyl - 2, 3 .- dihydro - 1H - 1, 4 - bénzo-
diazepinone-(2), assaying about 909% pure
and melting at 115°-120°C. (uncorrected),
were dissolved at ca 20°C. in 300 ml of
about 3-N aqueous hydrochloric acid with
30 stirring. The resulting solution was then
filtered and the insoluble material remain-
ing on the filter was washed with an addi-
tional 50- ml of about 3-N hydrochloric
acid. The strongly coloured filtrate: and
35 wash were combined and 50 ml of 70%
(by volume) nitric acid were slowly added
thereto with stirring, whereupon 7-chloro-
1 - methyl - 5 - phenyl - 2, 3 - dihydro -
lH—l,4-benzodiazepinonq—_(2)- pitrate crystal-

40 lized out rapidly in well defined crystals.
7 - chloro - 1 - methyl - 5 - phenyl - 2, 3 -
- dihydro-1H-1,4-benzodiazepinone-(3) - sul-
phate was also prepared by the above
‘method using sulphuric acid. C :
45 The 7-chloro-1-methyl-5-phenyl-2,3-
dihydro-lH-_l,4-benzodiazepinone-(2) nitrate
obtained according to the first paragraph
was. suspended in 300 ml of ethanol and
20 ml of 26% (by weight) aqueous ammonia
50 were added thereto with stirring. On warm-
ing ,16..65°-70°C. complete solution was
obtained. giving aslightly yéllow to amber
- .coloured’ solition which was treated with
- 2,g. of decolourizing carbon in two equal
55 parts and then filtered through diatomaceous
carth. . The, resulting filtrate was permitied
to cgoli. whereupon 7-chloro-1-methyl-5-
‘pheny] ~2.°3. - dihydro - 1H - 1, 4 - benzo-
- diazepinone-(2) crystallized out in the form
60 of well-defifed crystals. The slurry was then

stirred._at«ca 20°C. for 1 hour, filtered and
washed with 50 ml of ethanol in. two equal
parts. The crystalline product was next
washed with 200 ml of hot water (60°C.) to

remove any co-crystallized ammonium: 65 _

nitrate. The product was recrystallized.
directly from ethanol and formed prisms
melting at 129°~130-5°C. (uncorrected), and, -

on- examination by thinlayer chromato- -
graphy, showed only one spot, correspond- . 70

ing to_the desired compound, 7-chlore-1-
methyl - 5 - phenyl - 2,.3 - dihydro ~ 1H-+
1, 4-benzodiazepinone-(2). - Further purifica i
tion was effected by dissolving 50 g of :the - -,

7 - chloro - 1 - methyl - 5 - phenyl -.2,3~ 75

dihydro-1H-1.4-benzodiazepinone-(2) : . thus
obtained in 150 ml of ethanol with stirring
and heating. The resulting solution was
treated with 1-0 g. of decolourizing carbonin ¢

two equal parts -and then filtered. through 80
.diatomaceous earth. o
.. The filtrate was stirred for 1 hour after it
-had reached ca 20°C., The. slurry of crys-
-tals- obtained was then filtered with suction

and washed with 20 ml of ethanol at ca 85
20°C. in two equal parts, thereby yielding

7 - chloro - 1 - methyl - 5 - phenyl - 2, 3 -
di_hydro-lH--l,4-benzodiazepinone-(2) -.-as
prisms melting at 130°-131°C. (uncor- °

rected). A separate determination by the 90

United States Pharmacopoeia method gave

a melting point of 131-5°~134-5°C. _
As shown herein, the heating of the base,

the lower-alkanol and the mineral acid salt

of 7-chloro-1-methyl-5-phenyl-2,3-dihydro- 95

1H-1.4-benzodiazepinone-(2) is to the point

of complete conversion. In the case of the
nitrate where the soluble ammonium. nitrate

is formed, the heating would take place -
until complete solution of the ingredients 100
is effected. In the case of the sulphate
where the insoluble ammonium . sulphate is
formed complete conversion would be indi-
cated when excess ammonia is present. .

It will be understood that by the term 105° .

“lower-alkanol” used in the foregoing
description and in the following claims is
meant an alkanol containing from one to .
seven carbon atoms. _

WHAT WE CLAIM IS: — 10

(1) A method for purifying 7-chloro-1-
methyl - 5 - phenyl - 2, 3 - dihydro - 1H -
l,4-benzodiazepinone-(2), which comprises
treating crude '7-chloro-1-methyl-5-phenyl— :

2, 3 - dihydro - 1H - 14 - benzodiaze- 115

pinone-(2) with dilute ~hydrochloric acid,
eliminating the insoluble material from the
resulting solid/liquid mixture, treating the .
remaining liquid with nitric acid or sui-
phuric acid, separating the insoluble acid 120
addition salt of 7-chloro-1-methyl-5-phenyl-
2,3 - dihydro - 1H - 1, 4 - benzodiaze-
pinone-(2), heating this salt with a base and -
in 'the presence of a lower-alkanol at a.

temperature sufficient to effect complete .12:5.

conversion of the acid addition salt into the

‘free base, allowing the resulting solution .
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L to cool. and separaﬁng the pure 7-chloro-1~ (6) A method for punfymg 7-ch10to-1- .
© methyl- 5 - ‘phegyl - 2, 3 - dihydro - 1H - methyl - "5 «.phenyl - 2, 3 - dihydro. - 1H - -*
'14-benzod1azepm‘0ne-(2) thereﬁ'om./ o - 1,4-benzodiazepinonie~(2), substamiaﬂy ar

: _adcordance: with’ claim l __descnbed ‘with reférence ‘to the Example.

pthi - of - the ic - {7 hioro - 1 = methyl:--5:- phenyl
'_"dro-'lH--l',4:A benzodiave
),: When purified by the miethod .~
m_ any one of clalms 1 tb 6 - '

oL - _ W D WHITAKER
~ bne of claims .1 -to: 4 inclusive; wherein for F Hoﬂ&nann*La R & Go
e Akﬁengesw.sohaft S

:of ammonia j:3 used as the base
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