1, 037, 375 5 A suspensi on of
1.43 g of 7-chloro-1,3,4,5- 1 hour with a solution of ethyl bronmp- 65
tetrahydro - 5 - phenyl - 2H =TI, 24— benzo—acetate—{(11-1 mM, 16.7 g,
0.100 nol) in di azepin-2-one in a solution of 1.8 g of ethanol (25
m). Stirring and heating under silver nitrate in 0.4 m of ethanol and
4.0 mM reflux were continued . for 24 hours, then the 5 of water was
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vacuo. The re- 70 m XN DRAWANGShaken at room t enper W% It| ng
» l?on

resi ddé was yor WD i N LRS- BRANEILES ALIAK AREESR, AOBNEP

r enpv RN N HEMHENRYK GTERNBAQHEPAr at I on and
washe YERt halve. of Amplicatlon-and fling Cdmplete SPediiad€on: AR. 7, 1943] Or O -

phenyl i al e maggmme aci di c WI th dilute

1- phe @ g"%‘ﬁ sul phuric acid and

extra PR/, gfér' f‘ﬂ%hfﬁ yuly 2#{%8-was hydrol yzed by 75
et hareed A £ Loovp bpwighelféé.com  heating it under reflux with
a mxture of 92fed, washed with -vva{—ef——&nel—concentrat ed aqueous 1-N
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- 1,3 - dihydro - 5 -31})1@@39- resul ting sol ution was concentrate
vacuo,nt. OL:2E 07 153406 benzodi azepin - 2 - one nelting diluted W|th wat er,
and acidified with 3- N 80 COMPEETEJs%ﬁff«rIbA%I]J}E err] C

acetic acid (pH 5- 6%) amCco The starting materi al
can be prepared a¢\ PEPGes ﬁ&os&hwmm@ctgre of Benzodiazepitieno - 5-

fol | ows: Derivatives = chloro - phenyl) - 1 -

phenyl met hyWanmFn dforrQn-La RocurS @ Wid,0n of 2-am no-5-chl oro-benz- acetic
acid. The ‘é%ﬁggﬁﬁ 11‘11 '%T des“pﬁgggmeétny,vﬁs hydrol (}‘23/1 g, 0.100 nol) in
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t r eat ment P?&ft‘}’lferf*fﬁ e PRItiFp Y ieserhed dpsand e- throug}r\t he mi xture unt2s| excess
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m, 23.8 gerivgive00 nol ) was added, and A solution of 2.0 g gf chrom um
trioxi de ?ac?s;‘: @P‘ mve';’frv‘\)ﬁa"é‘hhé‘at ed under reflux until in a small
anount Of cadal GE dosdp ARE Dormala wgblutRzorR“oﬁi‘ sanﬂptﬂmrbrcdtmommﬂe virtually
ceased to a sol ut| on of 5. 45 g of 7 ad ltmnf‘o:‘l%:ogift%lg‘%eﬁ seaﬂ‘ef, T our) The
mxture was then evaporated tetrahydf Orpe gocses vegnoéﬁfmp(’i benzo- 30
in vacuo, with protection from at nosphembieculat cad@hgNof2s Gdtpond dg03er  of
glacial acetic acid ® npisture. Thethergsaffemupas di ssolved in The

mxtureswas al | owed t@_;szoand at room 95
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wherein R* and R* each represent a lower-
alkyl group, R® represents a halogen atom or wherein R!, R? R® and R* and the broken
a nitro or trifluoromethyl group, R*® repre- lines have the meanings already given and
sents a halogen atom or a trifluoromethyl, R® represents a lower-alkoxy, hydroxy or 35
20 nitro or cyano group and the bonds shown aryloxy group, and, if desired in the case
as broken lines denote that the substituents where R! is absent oxidising the product
attached thereby are optional, and the corre- obtained by means of an oxidising system the
sponding  4,5-unsaturated  l-unsubstituted oxidation potential of which is greater than
compounds of the formula 0.32 volt and/or converting the product into 40

[Price 4s. 64.]



met hyl ene chloride (200 ml) and evaporated tenperature for 12 hours,
diluted with ice- again to renove excess thionyl chloride. The water
and nmade basic {pH 8) wth—amonium- - residue. obtained by evaporation of
the reaction hydroxide. The precipitate was filtered and 35 m xture, was
di ssol ved in nethylene chloride dissolved in dichloro-nethane. The

resul t ant (60 mM). The solution was then stirred and dichl oro-net hane
solution was then washed 100 cool ed |n an i ce-bath, while a solution
of with water—dried and concentrat8i37 freshly distilled
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200° C being especially preferred. Exemplary g3\ “Gi-nalogen
of useful organic solvents are hydrocarbons, ! 90
50 for example, aromatic hydrocarbons such as - 2
xylene, halogen-containing hydrocarbons such ‘ P
as methylene chloride, ethers such as diethyl N
ether, diglyme and tetrahydrofuran and basic
nitrogen-containing  heterocycles such as
55 pyridine and piperidine. Mixtures of inert (v)
o;gamc solvents can also be used with
advantage. wherein R, R? R® and th
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60 preferred starting materials for the process formula ® ghycine compound of - the
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tetrahyd

benzodiazepin=2-one (prepared in analogy to—phenyl) -
1,
benzodi azepi n-2-one (prepared in analogy to
any one of exanples 1 to 3) was reacted with 5
There was thus ;ehiem umtrioxide in glacial gacetic

- 2H -

acetic acid. The

time was 12 hours.

acid. Th

3.5 hours. There was thus 65

one obtained 7 - chlorq’- 1 3 - dihyd¥
224[ efr] - 227[erﬂl C-0R?
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benzhydryl halide of formula V has been
formed. A preferred embodiment of the re-
action with a benzhydryl halide of formula
V constitutes using as the glycine compound
of formula VI a glycine ester (i.e. R is lower-
alkoxy or aryloxy).

The hydrolysis of the aminoacetate ester
of formula IV to the acetic acid of formula
III is suitably carried out either by alkaline
or by acid hydrolysis and can be carried out
at room temperature or above or below room
temperature. Preferably, it is carried out
above room temperature by refluxing the ester
of formula IV in an acidic or basic aqueous
medium.

Products of general formula I in which R?
is absent can be oxidised by means of an
oxidising system the oxidation potential of
which is greater than 0.32 volt to give a pro-
duct of formula 1I. This oxidation results in
the loss of one mol of hydrogen from 5-
phenyl - 134,55 - tetrahydro - 2H - 14-
benzodiazepin-2-one of formula I with the
resultant formation of a corresponding 1,3-
dihydro - 5 - phenyl - 2H - 14 - benzo-
diazepin-2-one of formula II.

The removal of a mol of hydrogen from a
compound of formula I in which R*® is absent
can be effected with weak or strong oxidants.
The expression “weak oxidant” as used
herein means an oxidising system the potential
of which is between 0.32 and 0.74 volt and

dinply, CHyQrhe addmon of chromium [t@dxldk
and an acid (for example, sulphuric acid) to
the mixrure containing the compound to be
oxidized.

The conversion of a compound of formula
I to a compound of formula II can also be
effected with weak oxidants, Suitable weak
oxidants are, for example, mercuric acetate,
ferric chloride, ferricyanide ions, mercuric
oxide, selenium dioxide and silver oxide.

Selenium dioxide, silver oxide and chromic
acid are the preferred oxidants, Manganese
dioxide may also be mentioned as another
oxidant which is useful in the present process.

The concentration of the reactants is not
critical but the oxidant should preferably be
used in a slight stoichiometric excess of the
compound of formula I which is being
oxidized, By a slight stoichiometric excess_is
meant an amount in excess of one stoichic-
metric equivalent but less than two stoichio-
metric equivalents. The temperature suitable
for the reaction will vary with the specific
compound and, especially, with the specific
oxidant being used. The oxidants per se are
known in the art and have been used pre-
viously in oxidation reactions. It has been
found that the conditions conventionally em-
ployed in the art for the use of these oxidants
will successfully effect dehydrogenation of the
4,5-position of a compound of formula I with-
out concomitant splitting of the benzo-
diazepine moiety, The reaction media
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5- (4 - chloro - phenyl) - 2H - 1,4 - benzo- 30 diazepin-2-one nelting at
230[err]-232[err] C EXAMPLE 7. A solution of 0.01
nmol of 1,3,4,5-tetra- hydro - 5 - (3 - nitro - phenyl) - 2H - 1.4-
benzodi azepi n-2-one (prepared in analogy to 35 any one of exanples 1 to 3)
in 200 mM of gl acial acetic acid was oxidized at roomtem wherein
Rlerr] and Rerr] each represent a | ower- perature with a solution of
0.075 mol of alkyl group, R err] represents a hal ogen atom or 85
chromumtrigpxide in 2 m of wat er . Theosmmitro or trifluoronet hyI group,
Rl err] repr esents mx1 was a ) rand 17 nou 1ol hal ogen
atom or a trlf‘fﬁﬁ?ﬁﬂ;g"ﬁ 35 ‘in‘ﬂ mgdldlggg {@, pk% ﬁﬁ'ﬁ made
basic cyano gkQUpreff6ly| \WduldS wafeP K BU ml), and [iede &) s1cVWiEmZ(&,{.TTTDnl um
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present) represents a nitro group and their acid
addition salts are claimed per se in the speci-
fication of our Letters Patent No: 1,000,507.
The compounds of formula I in which R?
(when present) represents a halogen atom, R*
1s present and represents the cyano group and
R* is absent and their acid addition salts are
claimed per se in the specification of our
copending application for Letters Patent No.
51389/64 (now Serial No. 1,028,617).

The following Examples are illustrative of
the invention:

ExaMPLE 1.

A solution of 2 - [1 - (2 - amino - 5-
chloro - phenyl) - 1 - pheny! - methylamino]-
acetic acid (1.00 g) in anhydrous pyridine (10
ml) and piperidine (0.02 ml) was heated under
reflux for 17 hours. The mixture was
evaporated in wvacuo and the residue was
partitioned between diluted hydrochloric acid
and ether. The aqueous acid layer was made
basic with sodium hydroxide solution and the
resulting precipitate was filtered off and re-
crystallized from ethanol, giving 7-chloro-
1,3,4,5 - tetrahydro - 5 - pheny! - 2H - 14-
benzodiazepin-2-one as colourless prisms of
melting point 183°—185° C,

A mixture of 1.28 g of 7-chloro-1,3,4,5-
tetrahydro - 5 - phenyl - 2H - 1,4 - benzo-
diazepin-2-one, 1.0 g of selenium dioxide, 1.4
ml of pyridine and 100 ml of tertiary butanol
was heated at 60° C for 30 minutes. The
mixture was then cooled and filtered over a
filter aid. Evaporation of solvents yielded a
pink residue which was recrystallized from
methanol yielding  7-chloro-1,3-dihydro-5-
phenyl - 2H . 14 - benzodlazepm-Z-one
melting at 216°—~217° C.

The starting material can be prepared as
follows:

ecx@dﬁ&fﬁp then
phenyl df eur Zl:dtters Patint- Nhesr2zo. dPiepi nure vsbh@rw rfpll
and the br okenmlnP‘r‘l‘é‘i,a fPémla I Jo gyhéch oR°

rgal
'ter

QRsHn a8 then stirddd inSHB

EC rea?

rophiortCh@éd
ether djlayer was made
ic gvﬁh Eﬂrje qfu.(g}dlro ¢ solution and ex-
tracted with methylene chloride to give the
crude product as a viscous yellow gum.
Trituration with hexane, followed by scveral
recrystallizations from hexane and from
ethanol gave 2 - [1 - (2 - amino - 5-
chloro - phenyl) - 1 - phenylmethylamino]-
acetic acid ethyl ester as colourless rods of
melting point 103°—104° C.

- [1 - (2 - amino - 5 - chloro - phenyl)-
1 - phenylmethylamino] - acetic acid ethyl
ester (1.81 g) was heated under reflux in a
mixture of saturated methanolic barium
hydroxide (30 ml, about 1-N) and water (10
ml) for 17 hours, The resulting precipitated
barium salt was filtered off after cooling the
mixture and recrystallized from water, giving
colourless needles (melting point 206°—210°
C). The barium salt was then dissolved in
N,N-dimethyl-formamide (20 ml), and con-
verted to the free acid by addition of the
calculated amount of 1-N sulphuric acid,
followed by filtration to remove the pre-
cipitated barium sulphate. Concentration of
the filtrate and dilution with water gave 2-[1-
(2 - amino - 5 - chloro - phenyl) - 1 - phenyl-
methylamino]-acetic acid as pale yellow
prisms (from methanol). The melting point
was rather indefinite, but about 234°—242°
C (decomposition).

ExampLE 2.

A suspension of 2-{1-(2-amino-5-chlore-
phenyl) - 1 _ phenylmethylaminol - acetic
acid (1.00 g) in dry xylene (20 ml) was
stirred and heated under reflux for six Hours,
some solid material remaining undissolved.
The mixture was cooled and filtered, giving
7 - chloro - 1,3,4,5 - tetrahydro - 5 - phenyl-
2H . 1,4 - benzodiazepin - 2 - one as colour-
less prisms of melting point 181°—185° C,
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6 1, 037, 375 phenyl) - 1,3,4,5 -
tetrahydro - 2H - 1,4- paragraph of exanple 3, 7-chloro-5-(2-fluoro- 60
benzodi azepi n- 2- one (prepared in anal 0g yl) - 1,3,4,5 - tetrahydro
- 2H - 1,4- any one of exanples 1 to 3) was reacted with
benzodi azepi n-2-one (prepared in analogy to chromumtrioxide in glacial

acetic acid. The any one of exanples 1 to 3) was reacted with 5 reaction
tinme was 12 hours. There was thus glgggisumtrioxide in glacial agetic
o U ) pu | i LD H ra.aotd

acid. The obtarned—1-
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residue obtained by evaporation of the reaction
mixture, was dissolved in methylene chloride
(60 ml). The solution was then stirred and
cooled in an ice-bath, while a solution of
freshly distilled glycine ethyl ester (103 g,
100 millimol) in methylene chloride (25 ml)
was added dropwise over the course of 30
minutes. The mixture was then stirred for 1
hour at room temperature, and poured into
ice~water, The organic layer was then
evaporated giving the crude product as a
brown, partly crystalline residue. This was
partitioned between ether and dilute hydro-
chloric acid, the acid layer was made basic
with sodium hydroxide solution, and extracted
with methylene chloride, to give the almost
pure product, 2 - [1 - (2 - amino - 5-
chloro - phenyl) - 1 . phenylmethylamino]-
acetic acid ethyl ester as a tan-coloured
crystalline residue. One recrystallization from

(methylene chloride)/hexane gave colourless .

prisms of melting point 102°—105° C. The
ester can be hydrolyzed as described in the
last paragraph of the foregoing example.

ExXAMPLE 3.

2 . Amino - 5 - chloro - benzhydryl
amine dihydrochloride (30.6 g, 0.100 mol)
suspended in ethanol (200 ml) was treated
with anhydrous sodium carbonate (21.2 g,
0.200 mol). The mixture was heated under
reflux and treated dropwise in the course of

faRk NQ

URE Q2 faeglr
water and made basic (pH 8) with ammonium
bydroxide. The precipitate was filtered and
dissolved in dichloro-methane., The resultant
dichloro-methane solution was then washed
with water, dricd and concentrated. Re-
crystallization of the residue from acetone gave
7 - chloro - 1,3 - dihydro - 5 - phenyl - 2H-
1,4 - benzodiazepin - 2 - one melting at
216°—217° C,

The following compounds can be prepared
in analogy to any one of the foregoing ex-
amples:

5 - Phenyl - 1,3,4,5 - tetrahydro - 2H - 1,4-
benzodiazepin-2-one, recrystallized from a
mixture of acetone/(petroleum ether), colour-
less needles of melting point 147°-—148° C.

7 - Nitro - 1,3,4,5 - tetrahydro - 2H - 5-
phenyl . 1.4 . benzodiazepin - 2 - one, re-
crystallized from a mixture of N,N-dimethyl-
formamide and water as colourless needles of
melting point 236°—237° C (decomposition).

7 - Chilore - 1,3,4,5 - tetrahydro - 2H - 5-
(2 - chloro - phenyl) - 1,4 - benzodiazepin-
2-one, recrystallized from a mixture of acetic
acid and water, melting point 235°—237° C,

7 - Bromo - 1,3,4,5 - tetrahydro - 2H - 5-
(2 - fluoro - phenyl) - 1,4 - benzodiazepin-
2-one, recrystallized from methanol, colour-
less needles, melting point 224°—225° C.

EXAMPLE 4.
According to the procedure described in
the last paragraph of example 3, 5-(3-nitro-
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EXAVPLE 7. A solution of 0.01 mol of 1,3.4.5-tetra- hydro - 5 -
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2H-1,4-benzodiazepin-2-one  (prepared in
25 analogy to any one of examples 1 to 3) was
reacted with chromium trioxide in glacial 1

1) A process for the manufacture of com-
pounds of the general formula

acetic acid. The reaction time was 12 hours. R 0

There was thus obtained 7-fluoro-1,3-dihydro- N

5 - (4 - chloro - phenyl) - 2H - 1,4 - benzo- NN "
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any one of examples 1 to 3) in 200 m! of
glacial acetic acid was oxidized at room tem-
perature with a solution of 0.075 mol of
chromium trioxide in 2 mlt of water. The
mixture was allowed to stand for 17 hours,
diluted with water (0° C) and made basic
(pH 8) with ammonium hydroxide. The
resulting product was extracted into di-
chloro-methane and the extract washed,
dried, filtered and evaporated. The residue
was then recrystallized from methanol
giving 1,3 - dihydro - 5 - (3 - nitro - phenyl)-
2H - 14 benzodiazepin - 2 - one as white
prisms melting at 224°—227° C,

EXAMPLE 8.

5 - (4 - nitro - phenyl) - 1,34,5 - tetra-
hydro - 2H - 1,4 - benzodlazepm - 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-
nitro - phenyl) - 2H - 1,4 - benzodiazepin-
2-one as pale yellow prisms melting at 279°—
281° C.

EXAMPLE 9.
According to the procedure of the last

wherein R* and R* each represent a lower-
alkyl group, R? represents a halogen atom or
a nitro or trifluoromethyl group, R* represents
a halogen atom or a triffuoromethyl, nitro or
cyano group and the bonds shown as broken
lines denote that the substituents attached
thereby are optional and the corresponding
4,5-unsaturated 1-unsubstituted compounds of
the formula

wherein R2, R? R* and the broken lines have
the 51gn1ﬁcance given earlier, and acid-
addition salts of both groups of compounds,
which ~ process comprises intramolecularly
condensing a compound of the formula
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6) A process in accordance with claim 5,
slight excess over
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2) A process in accordance with claim 1
insofar as R® is a hydroxy group, wherein the
intramolecular condensation is carried out by
heating the starting material in an inert
organic solvent.

3) A process in accordance with claim 2,
wherein the inert organic solvent is an
aromatic hydrocarbon.

4) A process in accordance with claim 3,
wherein the aromatic hydrocarbon is xylene.

5) A process in accordance with claim 2,
wherein the inert organic solvent is a basic
nitrogen-containing heterocycle.

6) A process in accordance with claim 5,
wherein the said nitrogen-containing hetero-
cycle is piperidine or pyridine or a mixture
thereof.

7) A process in accordance with any one
of claims 1 to 6 inclusive, wherein 2-[1-(2-
amino - 5 - chloro - phenyl) - 1 - phenyl-
methylamino]-acetic acid, 2-[1-(2-amino-5-
nitro - phenyl) - 1 - phenylmethylamino]-
acetic acid or 2 - [1 - (2 - amino -~ 5-
chloro - phenyl) - 1 - (2 - fluoro - phenyl)-
methylamino}-acetic acid is used as the start-
ing material.

8) A process as claimed in any one of the
preceding claims, wherein the oxidation is
effected by means of an agent containing in

chromium trioxide and sulphuric acid.

14) A process in accordance with any one
of claims 1 to 7 inclusive, wherein the
oxidation is effected by means of mercuric
acetate, mercuric oxide, selenium dioxide,
ferric chloride, ferricyanide ions or silver
oxide.

15) A process in accordance with claim 14,
wherein the oxidation is effected by means
of selenium dioxide.

16) A process in accordance with claim 14,
wherein the oxidation is effected by means of
silver oxide,

17) A process in accordance with any one
of claims 8 to 16 inclusive, wherein the
oxidizing agent is used in a slight excess over
the stoichiometric amount.

18) A process for the manufacture of the
compounds of the first two formulz given in
claim 1 and acid addition salts thereof, sub-
stantially as described with reference to the
Examples.

19) Compounds of the first two formule
given in claim 1 and acid addition salts
thereof, when manufactured by the process
claimed in any one of claims 1 to 18 in-

clusive,
W. D. WHITAKER,
Patent Agent,
For F. Hoffmann-La Roche & Co,,
Aktiengesellschaft.
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