
1,037,375                                       5        A suspension of
1.43 g of 7-chloro-1,3,4,5-  1 hour with a solution of ethyl bromo-  65
tetrahydro - 5 - phenyl - 2H - 1,4 - benzo-  acetate (11.1 ml, 16.7 g,
0.100 mol) in     diazepin-2-one in a solution of 1.8 g of  ethanol (25
ml). Stirring and heating under     silver nitrate in 0.4 ml of ethanol and
4.0 ml  reflux were continued for 24 hours, then the 5  of water was
treated with a solution of 0.8 g  mixture  was filtered, and  the  combined
of sodium hydroxide in 5.6 ml of water. The  filtrates were concentrated in
vacuo. The re-  70     mixture was shaken at room temperature for  sulting
residue was worked up in the manner     18 hours. The solids were then
removed by  described in example 2 for the preparation     filtration and
washed with dichloro-methane.  of 2 - [1 - (2 - amino - 5 - chloro -
phenyl)- 10  The filtrate was made acidic with dilute
1-phenylmethylamino]-acetic acid ethyl ester     sulphuric acid and
extracted with dichloro-  giving a yellow oil. This was hydrolyzed by  75
methane. All the organic fractions were com-  heating it under reflux with
a mixture of     bined, washed with water and concentrated.  aqueous 1-N
sodium hydroxide solution (120     Recrystallization of the residue from
methanol  ml) and ethanol (240 ml) for 3 hours. The 15  yielded 7 - chloro
- 1,3 - dihydro - 5 - phenyl-  resulting solution was concentrated in
vacuo,     2H - 1,4 - benzodiazepin - 2 - one melting  diluted with water,
and acidified with 3-N  80     at 216[err]-217[err] C.
acetic acid (pH 5-6), to give cream-coloured       The starting material
can be prepared as  prisms containing  2 - [1 - (2 - amino - 5-
follows:                                     chloro - phenyl) - 1 -
phenylmethylamino]- 20    A   solution   of  2-amino-5-chloro-benz-  acetic
acid. The resulting crude product was     hydrol (23.4 g, 0.100 mol) in
ethylene di-  cyclised to 7 - chloro - 1,3,4,5 - tetrahydro-  85
chloride (250 ml) was stirred and treated with  5 - phenyl - 2H - 1,4 -
benzodiazepin - 2-     dry hydrogen chloride, which was bubbled  one by
treatment with refluxing xylene as de-     through the mixture until excess
was present.  scribed in example 2 giving tan-coloured 25  Then pyridine (2
drops) and thionyl chloride  prisms of melting point 182-186 C.     (14.4
ml, 23.8 g, 0.200 mol) was added, and    A solution of 2.0 g of chromium
trioxide  90     the mixture was heated under reflux until  in a small
amount of water (2 ml) was added     evolution of sulphur dioxide virtually
ceased  to a solution of 5.45 g of 7-chloro- 1,3,4,5-     (0.5 hour). The
mixture was then evaporated  tetrahydro - 5 - phenyl - 2H - 1,4 - benzo- 30
in vacuo, with protection from  atmospheric  diazepin-2-one in 50 ml of
glacial acetic acid     moisture. The  residue  was  dissolved  in  The
mixture was allowed to stand at room   95 



methylene chloride (200 ml) and evaporated  temperature for 12 hours,
diluted with ice-     again to remove excess thionyl chloride. The  water
and made basic (pH 8) with ammonium     residue obtained by evaporation of
the reaction  hydroxide. The precipitate was filtered and 35  mixture, was
dissolved in methylene chloride  dissolved in dichloro-methane. The
resultant     (60 ml). The solution was then stirred and  dichloro-methane
solution was then washed  100     cooled in an ice-bath, while a solution
of  with  water, dried  and  concentrated. Re-     freshly distilled
glycine ethyl ester (10.3 g,  crystallization of the residue from acetone
gave     100 millimol) in methylene chloride (25 ml)  7 - chloro - 1,3 -
dihydro - 5 - phenyl - 2H- 40  was added dropwise over the course of 30
1,4 - benzodiazepin - 2 - one  melting  at     minutes. The mixture was
then stirred for 1  216[err]-217[err] C.                         105
hour at room temperature, and poured into    The following compounds can be
prepared     ice-water.  The  organic  layer  was  then  in analogy to any
one of the foregoing ex-     evaporated giving the crude product as a
amples: 45  brown, partly crystalline residue. This was    5 - Phenyl -
1,3,4,5 - tetrahydro - 2H - 1,4-     partitioned between ether and dilute
hydro-  benzodiazepin-2-one, recrystallized  from  a 110     chloric acid,
the acid layer was made basic  mixture of acetone/(petroleum ether),
colour-     with sodium hydroxide solution, and extracted  less needles of
melting point 147-148 C.     with methylene chloride, to give the almost
7 - Nitro - 1,3,4,5 - tetrahydro - 2H - 5- 50  pure  product,  2 - [1 - (2
- amino - 5-  phenyl - 1,4 - benzodiazepin - 2 - one, re-     chloro -
phenyl) - 1 - phenylmethylamino]-  crystallized from a mixture of
N,N-dimethyl- 115     acetic acid ethyl ester as a tan-coloured  formamide
and water as colourless needles of     crystalline residue. One
recrystallization from   melting point 236[err]-237[err] C (decomposition).
(methylene chloride)/hexane gave colourless    7 - Chloro - 1,3,4,5 -
tetrahydro - 2H - 5- 55  prisms of melting point 102[err]-105[err] C. The
(2 - chloro - phenyl) - 1,4 - benzodiazepin-     ester can be hydrolyzed as
described in the  2-one, recrystallized from a mixture of acetic 120
last paragraph of the foregoing example.    acid and water, melting point
235[err]-237[err] C.                                                     7
- Bromo - 1,3,4,5 - tetrahydro - 2H - 5-                     EXAMPLE 3.
(2 - fluoro - phenyl) - 1,4 - benzodiazepin-        2 - Amino - 5 - chloro
- benzhydryl  2-one, recrystallized from  methanol, colour- 60  amine
dihydrochloride (30.6 g, 0.100 mol)  less needles, melting point
224[err]-225[err] C.     suspended in ethanol (200 ml) was treated     with
anhydrous sodium  carbonate (21.2 g,                    EXAMPLE 4.
125     0.200 mol). The mixture was heated under    According to the
procedure described in     reflux and treated dropwise in the course of
the last paragraph of example 3, 5-(3-nitro-    



6                                    1,037,375     phenyl) - 1,3,4,5 -
tetrahydro - 2H - 1,4-  paragraph of example 3, 7-chloro-5-(2-fluoro-  60
benzodiazepin-2-one (prepared in analogy to  phenyl) - 1,3,4,5 - tetrahydro
- 2H - 1,4-    any one of examples 1 to 3) was reacted with
benzodiazepin-2-one (prepared in analogy to    chromium trioxide in glacial
acetic acid. The  any one of examples 1 to 3) was reacted with 5  reaction
time was 12 hours. There was thus  chromium trioxide in glacial acetic
acid. The    obtained  1,3 - dihydro - 5 - (3 - nitro-  reaction time was
3.5 hours. There was thus  65    phenyl) - 2H - 1,4 - benzodiazepin - 2 -
one  obtained 7 - chloro - 1,3 - dihydro - 5 - (2-    melting at
224[err]-227[err] C.                   fluoro - phenyl) - 2H - 1,4 -
benzodiazepin-                                              2-one melting
at 205[err]-206[err] C.                   EXAMPLE 5. 10   According to the
procedure described in                EXAMPLE 10.    the last paragraph of
example 3, 1,3,4,5-   According to the procedure of the last 70
tetrahydro - 5 - (4 - nitro - phenyl) - 2H -  paragraph of example 3,
5-(4-chloro-phenyl)-    1,4-benzodiazepin-2-one (prepared in analogy
1,3,4,5 - tetrahydro - 2H  - 1,4 - benzo-    to any one of examples 1 to 3)
was reacted  diazepin-2-one (prepared in analogy to any 15  with chromium
trioxide in glacial acetic acid.  one of examples 1 to 3) was reacted with
The reaction time was 12 hours. There was  chromium trioxide in glacial
acetic acid. The  75     thus obtained 1,3 - dihydro - 5 - (4 - nitro-
reaction time was 12 hours. There was thus
phenyl)-2H-1,4-benzodiazepin-2-one  melting  obtained  5 - (4 - chloro -
phenyl) - 1,3-     at 279[err]-281[err] C.                   dihydro - 2H -
1,4 - benzodiazepin - 2 - one
melting at 268[err]-271[err] C (decomposition). 20                EXAMPLE
6.       According to the procedure described in    WHAT WE CLAIM  IS: -
80     the last paragraph of example 3, 7-fluoro-     1,3,4,5 - tetrahydro
- 5 - (4 - chloro - phenyl)-   1) A process for the manufacture of com-
2H-1,4-benzodiazepin-2-one  (prepared  in  pounds of the general formula 25
analogy to any one of examples 1 to 3) was     reacted with chromium
trioxide in glacial     acetic acid. The reaction time was 12 hours.
There was thus obtained 7-fluoro-1,3-dihydro-              [err] 



5 - (4 - chloro - phenyl) - 2H - 1,4 - benzo- 30  diazepin-2-one melting at
230[err]-232[err] C.                    EXAMPLE 7.       A solution of 0.01
mol of 1,3,4,5-tetra-     hydro - 5 - (3 - nitro - phenyl) - 2H - 1,4-
benzodiazepin-2-one (prepared in analogy to 35 any one of examples 1 to 3)
in 200 ml of     glacial acetic acid was oxidized at room tem-  wherein
R[err] and R[err] each represent a lower-     perature with a solution of
0.075 mol of  alkyl group, R[err] represents a halogen atom or 85
chromium trioxide in 2 ml of water. The  a nitro or trifluoromethyl group,
R[err] represents     mixture was allowed to stand for 17 hours, a halogen
atom or a trifluoromethyl, nitro or 40  diluted with water (0 C) and made
basic  cyano group and the bonds shown as broken     (pH  8) with ammonium
hydroxide. The  lines denote that the substituents attached     resulting
product was extracted  into  di-  thereby are optional and the
corresponding  90     chloro-methane  and  the  extract washed,
4,5-unsaturated 1-unsubstituted compounds of     dried, filtered and
evaporated. The residue  the formula 45 was then recrystallized from
methanol     giving 1,3 - dihydro - 5 - (3 - nitro - phenyl)-
[err]     2H - 1,4 - benzodiazepin - 2 - one as white     prisms melting at
224[err]-227[err] C.                     EXAMPLE 8. 50    5 - (4 - nitro -
phenyl) - 1,3,4,5 - tetra-     hydro - 2H - 1,4 - benzodiazepin - 2 - one
(prepared in analogy to any one of examples     1 to 3) was oxidized
according to the pro-     cedure of example 7 yielding 1,3-dihydro-5-(4- 55
nitro - phenyl) - 2H - 1,4 - benzodiazepin-  wherein R[err] R[err], R[err]
and the broken lines have     2-one as pale yellow prisms melting at 279-
the significance  given  earlier, and  acid- 95     281[err] C.
addition salts of both groups of compounds,                    EXAMPLE 9.
which  process  comprises  intramolecularly        According to the
procedure of the last  condensing a compound of the formula     



6                                     1,037,375     phenyl) - 1,3,4,5 -
tetrahydro - 2H  - 1,4-  paragraph of example 3, 7-chloro-5-(2-fluoro-  60
benzodiazepin-2-one (prepared in analogy to  phenyl) - 1,3,4,5 - tetrahydro
- 2H  - 1,4-    any one of examples 1 to 3) was reacted with
benzodiazepin-2-one (prepared in analogy to    chromium trioxide in glacial
acetic acid. The  any one of examples 1 to 3) was reacted with 5  reaction
time was 12 hours. There was thus  chromium trioxide in glacial acetic
acid. The     obtained  1.3 - dihydro - 5 - (3 - nitro-  reaction time was
3.5 hours. There was thus  65     phenyl) - 2H - 1,4 - benzodiazepin - 2 -
one  obtained  7 - chloro - 1,3 - dihydro - 5 - (2-     melting at
224[err]-227[err] C.                      fluoro - phenyl) - 2H - 1,4 -
benzodiazepin-                                               2-one melting
at 205-206 C.                   EXAMPLE 5. 10    According to the procedure
described in               EXAMPLE 10.     the last paragraph of example 3,
1,3,4,5-   According to the procedure of the last  70     tetrahydro - 5 -
(4 - nitro - phenyl) - 2H-  paragraph of example 3, 5-(4-chloro-phenyl)-
1,4-benzodiazepin-2-one  prepared in analogy  1,3,4,5 - tetrahydro - 2H
1,4 - benzo-     to any one of examples 1 to 3) was reacted  diazepin-2-one
(prepared in analogy to any 15  with chromium trioxide in glacial acetic
acid   one of examples 1 to 3) was reacted with     The reaction time was
12 hours. There was  chromium trioxide in glacial acetic acid. The  75
thus obtained  1.3 - dihydro - 5 - (4 - nitro-  reaction time was 12 hours.
There was thus     phenyl)-2H-1,4-benzodiazepin-2-one   melting  obtained
5 - (4 - chloro - phenyl) - 1,3-     at 279[err]- 281[err] C.
dihydro - 2H - 1,4 - benzodiazepin - 2 - one
melting at 268[err]-271[err] C (decomposition). 20                EXAMPLE
6.       According to the procedure described in   WHAT WE CLAIM  IS: -
80     the last paragraph of example 3. 7-fluoro-     1.3,4,5 - tetrahydro
- 5 -  4 - chloro - phenyl)-    1) A process for the manufacture of com-
2H-1,4-benzodiazepin-2-one   (prepared   in  pounds of the general formula
25  analogy to any one of examples 1 to 3) was     reacted with chromium
trioxide  in  glacial             [err]     acetic acid. The reaction  time
was 12 hours.     There was thus obtained 7-fluoro-1,3-dihydro-     5 - (4
- chloro - phenyl - 2H - 1,4 - benzo- 



30  diazepin-2-one melting at 230[err]-232[err] C.
EXAMPLE 7.       A  solution of 0.01 mol of 1,3.4.5-tetra-     hydro - 5 -
3 - nitro - phenyl) - 2H - 1,4-     benzodiazepin-2-one (prepared in
analogy to 35  any one of examples 1 to 3) in 200 ml of     glacial acetic
acid was oxidized at room tem-  wherein R[err] and R[err] each represent a
lower-     perature with a solution of 0.075 mol of  alkyl group, R'
represents a halogen atom or  85     chromium  trioxide in 2 ml of water.
The  a nitro or trifluoromethyl group, R  represents     mixture was
allowed to stand for 17 hours,  a halogen atom or a trifluoromethyl, nitro
or 40  diluted with water (0[err] C) and  made basic  cyano group and the
bonds shown as broken     (pH  8) with  ammonium  hydroxide.  The  lines
denote that the substituents attached     resulting  product was  extracted
into  di-  thereby are optional and the corresponding  90
chloro-methane  and  the  extract  washed,  4,5-unsaturated 1-unsubstituted
compounds of     dried, filtered and evaporated. The residue  the formula
45  was  then  recrystallized  from   methanol     giving 1,3 - dihydro - 5
- (3  nitro - phenyl)-     2H - 1,4 - benzodiazepin - 2  one as white
prisms melting at 224[err]-227[err] C.                     EXAMPLE 8. 50
5  - (4 - nitro  - phenyl) - 1,3,4,5 - tetra-     hydro -2H -  1,4-
benzodiazepin - 2 - one     (prepared in analogy to  any one of examples
1 to 3  was oxidized according to the pro-     cedure of example 7 yielding
1,3-dihydro-5-(4- 55  nitro - phenyl) - 2H  - 1,4 - benzodiazepin-  wherein
R[err], R[err], R[err] and the broken lines have     2-one as pale yellow
prisms melting at 279-  the  significance  given  earlier, and  acid-  95
281[err] C.                               addition salts of both groups of
compounds,                    EXAMPLE  9.                 which  process
comprises  intramolecularly       According to the procedure of the last
condensing a compound of the formula      



1,037,375                                      7
combination with oxygen or in an anion a  40                    metal at a
valence higher than its principal                 valence,  said  metal
being   vanadium,                              chromium, manganese or lead.
[err]                 9) A process in accordance with claim  8,
wherein  the  oxidation  is  effected  using  45
chromic acid or manganese dioxide.
10) A process in accordance with claim 9,
wherein chromic acid is used as the oxidising
agent.     wherein R[err], R[err], R[err], R[err] and the broken lines
11) A process in accordance with claim 10, 50     have the meanings already
given and R[err]  wherein the chromic acid is used in the form
represents a lower-alkoxy, hydroxy or aryloxy  of chromium trioxide. 5
group, and, if desired in the case wherein R[err]    12) A process in
accordance with claim 10,     is absent, oxidising the product by means of
wherein the chromic acid is formed in situ.     an oxidising system  the
oxidation potential    13) A process in accordance with claim 12, 55     of
which is greater than 0.32 volt, and/or  wherein the chromic acid is formed
from     converting the product into an acid addition  chromium  trioxide
and sulphuric acid. 10  salt if required.                             14) A
process in accordance with any one       2) A process in accordance with
claim  1  of claims 1 to  7 inclusive, wherein the     insofar as R[err] is
a hydroxy group, wherein the  oxidation is effected by means of mercuric
60     intramolecular condensation is carried out by  acetate, mercuric
oxide, selenium  dioxide,     heating the starting  material in  an  inert
ferric chloride, ferricyanide ions or silver 15  organic solvent.
oxide.       3) A process in accordance with claim  2,   15) A process in
accordance with claim 14,     wherein  the  inert organic  solvent is an
wherein the oxidation is effected by means  65     aromatic hydrocarbon.
of selenium dioxide.       4) A process in accordance with claim  3,   16)
A process in accordance with claim 14, 20  wherein the aromatic hydrocarbon
is xylene.   wherein the oxidation is effected by means of       5) A
process in accordance with claim  2,  silver oxide.     wherein the inert
organic solvent is a basic    17) A process in accordance with any one  70
nitrogen-containing heterocycle.            of claims 8 to  16 inclusive,
wherein the 



6) A process in accordance with claim  5,  oxidizing agent is used in a
slight excess over 25  wherein the said nitrogen-containing hetero-  the
stoichiometric amount.     cycle is piperidine or pyridine or a mixture
18) A process for the manufacture of the     thereof.
compounds of the first two formulae given in  75       7) A process in
accordance with any one  claim  1 and acid addition salts thereof, sub-
of claims 1 to 6 inclusive, wherein 2-[1-(2-  stantially as described with
reference to the 30  amino - 5 - chloro - phenyl) - 1 - phenyl-  Examples.
methylamino]-acetic  acid, 2-[1-(2-amino-5-   19) Compounds of the first
two formulae     nitro  phenyl) - 1 - phenylmethylamino]-  given in claim
1 and acid addition salts  80     acetic  acid  or  2 - [1 - (2 - amino -
5-  thereof, when manufactured by the process     chloro - phenyl) - 1 - (2
- fluoro - phenyl)-  claimed in any one of claims 1 to 18 in- 35
methylamino]-acetic acid is used as the start-  clusive.     ing material.
W. D. WHITAKER,       8) A process as claimed in any one of the
Patent Agent,     preceding claims, wherein the oxidation is      For F.
Hoffmann-La Roche & Co.,     effected by means of an agent containing in
Aktiengesellschaft.             Leamington Spa: Printed for Her Majesty's
Stationery Office, by the Courier Press            (Leamington) Ltd.-1966.
Published by The Patent Office, 25 Southampton Buildings,
London, W.C.2, from which copies may be obtained.
ERRATUM      SPECIFICATION No. 1,037,375           Amendment No. 1  Page 5,
line 80, for "3N" read "3N"    


