
1,017,276                                        5      from petroleum
ether (boiling point  30[err]-   material was prepared as described in the
60[err]C), formed yellow  needles melting at  specification  of our Letters
Patent No.  65     170-171C.                                   972,968.
To a solution of 10.2 g of the foregoing   B) The process 5  benzodiazepine
in 100 ml of NN-dimethyl-    To 6.9 g of lithium aluminium hydride in
formamide were added with stirring 2 g of a   150 ml of dry
tetrahydro-furan was added a     53% mineral oil dispersion of sodium
hydride.  solution of 21 g of 7-chloro-5-phenyl-1,2,4,5-  70     The
mixture was heated in a water bath at  tetrahydro - 3H-1,4 -
benzodiazepinone - (2) in     65[err]C for 35 minutes and cooled to ca
20[err]C.  300 ml of tetrahydro-furan. The addition was 10  Then, 3.6 ml of
methyl iodide were added   carried out as fast as the foaming permitted.
thereto. After stirring for 0.5 hour, the reaction   Then the mixture was
heated to reflux and     mixture was poured into ice-water and ex-  the
violent reaction moderated by cooling. The  75     tracted with methylene
chloride. The organic  mixture was then stirred at ca 20[err]C until the
layer was separated, dried and concentrated  reaction had subsided, then
heated under 15  in vacuo to dryness. The residue was dis-  reflux for 0.5
hour, decomposed with ethyl     solved in a small amount of a mixture of
acetate and wet ether and filtered over di-     ether and petroleum ether
(1: 1) and adsorbed  atomaceous earth. The organic layer was sepa-  80
on a chromatographic column (3.5 cm. dia-  rated, dried and concentrated in
vacuo to     meter) prepared with 300 g of WOELM   dryness. The oily
residue was dissolved in 20  alumina (grade I) and the same solvent mix-
methanol and acidified with a slight excess of     ture. The column was
eluted first with 2.8 1  methanolic hydrogen chloride. Acetone was     of
an ether/(petroleum ether) mixture (1: 1),  added causing the
crystallization of the crude  85     then with 500 ml of a 75%
ether/(petroleum   7 - chloro - 5 - phenyl - 1,2,4,5 - tetrahydro -
ether) mixture (3: 1), followed by 500 ml of  3H - benzodiazepine
hydrochloride  which 25  absolute ether. The eluates were combined   was
filtered off. A further sample was crystal-     and concentrated in vacuo.
The residue was  lized from a mixture of methanol and acetone
crystallized from a small amount of a mix-  and formed slightly yellow
plates of 7-chloro-  90     ture of ether and petroleum  ether yielding   5
- phenyl - 1,2,4,5 - tetrahydro - 3H - benzo-     crude 7 - chloro - 5 -
phenyl - 1 - methyl-  diazepine hydrochloride melting at 259- 30
1,2-dihydro-3H-1,4-benzodiazepine.          260[err]C with decomposition.
EXAMPLE 2.                                    EXAMPLE 4       To a cooled,
stirred suspension of 8.9 g  A) The preparation of the starting material
95     of anhydrous aluminium chloride in 100 ml    The 5 - phenyl - 2,3 -
dihydro - 1H - 1,4 -     of dry benzene were added 20 g of 2-amino-
benzodiazepinone-(2) starting  material was 35  5-chloro-benzophenone. The
reaction mixture  prepared as described in the specification of     was
heated to reflux temperature. Then the  our Letters Patent No. 972,968.
heating was stopped and a solution of 1.9 g  B) The process:
100     of ethyleneimine in 25 ml of benzene was    To 1.5 g of lithium
aluminium hydride in     added in small portions. The reaction mixture  100
ml of anhydrous ether were added 4.7 g 40  was stirred for about 0.5 hour
and poured on   of 5 - phenyl - 2,3 - dihydro - 1H - 1,4 -     to ice.
After the addition of 30 g of potassium   benzodiazepinone-(2). The
reaction mixture     hydroxide, the organic layer was separated   was
stirred at ca 20[err]C for 1 hour, heated  105     and washed with 2-N
hydrochloric acid.      under reflux for 5 hours and then cooled. Wet
The aqueous acidic layer was made alkaline  ether was added and the mixture
was filtered 45  with dilute alkali and extracted with ether.  over
diatomaceous earth. The filtrate was dried     The ether layer was dried
and concentrated   and concentrated in vacuo to dryness. The oily     in
vacuo. The residue was crystallized from   residue was crystallized from  a
mixture of 110     ether and yielded 7-chloro-5-phenyl-1,2-di-  ether and
petroleum ether yielding 5-phenyl-     hydro-3H-1,4-benzodiazepine.
1,2-dihydro-3H-1,4-benzodiazepine which, on 50    A solution of 1 g of the
foregoing benzo-  crystallization from petroleum  ether, formed
diazepine in a mixture of 15 ml of pyridine and  yellow needles melting at
145[err]-147[err]C.     10 ml of acetic anhydride was left at ca 20[err]C
for 5 hours and then concentrated in vacuo to                 EXAMPLE 5
115     dryness. The residue was crystallized from   A) The preparation of
the starting material. 55  ether and yielded 1-acetyl-7-chloro-5-phenyl-
The 7 - chloro - 5 - (2 - chloro - phenyl) - 



1,2-dihydro-3H-1,4-benzodiazepine which, on   2,3 - dihydro - 1H - 1,4 -
benzodiazepinone-     recrystallization from a mixture of methylene  (2)
starting material was prepared as described     chloride, ether and
petroleum  ether, formed  in the specification of our Letters Patent No.
120     colourless prisms melting at 165-166[err]C.    972,968.
B) The process. 60                  EXAMPLE 3.                       9.5 g
of 7-chloro-5-(2-chloro-phenyl-2,3-     A) The preparation of the starting
material.  dihydro - 1H - 1,4 - benzodiazepinone - (2)        The 7 -
chloro - 5 - phenyl - 1,2,4,5 - tetra-  contained in a SOXHLET  extractor
was 125     hydro - 3H-1,4 - benzodiazepinone-(2) starting  slowly eluted
by extraction with ether which            6
1,017,276      was being heated under reflux, into a boiling  tractor was
slowly eluted, by extracting with     solution 2.5 g of lithium  aluminium
hydride  ether which was being heated under reflux,  65     in 500 ml of
absolute ether. After 22 hours  into a boiling solution of 1.19 g of
lithium     all starting material had dissolved and a yellow   aluminium
hydride in 350 ml of ether. After 5   precipitate formed. The excess
lithium  alu-  heating under reflux for 22 hours, the excess     minium
hydride was destroyed by the cautious  lithium aluminium hydride was
destroyed by     addition of 10 ml of water, the resulting mix-  the
addition of 10 ml of water. The emulsion  70     ture was dried with a
large amount of sodium  was dried with sodium sulphate, filtered and
sulphate and filtered. The ether solution, on  concentrated. The residue
was crystallized by 10  concentration and addition of petroleum ether,  the
addition of petroleum ether and the pro-     yielded yellow crystals of
7-chloro-5-(2-chloro-   duct then recrystallized from  a mixture of
phenyl) - 1,2 - dihydro - 3H - 1,4 - benzo -  benzene and petroleum ether
to form prisms  75     diazepine which, after recrystallization from   of 7
- chloro - 5 - (2 - chloro - phenyl) - 1 -     a mixture of benzene and
petroleum  ether,  methyl - 1,2,4,5 - tetrahydro - 3H - 1,4-benzo- 15
melted at 175-177[err]C.                      diazepine melting at
133-135[err]C.                      EXAMPLE 6
EXAMPLE 8     A) The preparation of the starting material   A) The
preparation of the starting material    80       The 1 - methyl - 7 -
chloro - 5 - (2 - chloro-  The 7 - chloro - 1 - methyl - 5 - phenyl -
phenyl) - 2,3 - dihydro - 1H - 1,4 - benzo -  2,3 - dihydro - 1H - 1,4 -
benzodiazepinone- 20  diazepinone-(2) starting material was prepared   (2)
starting material was prepared as described     as described in the
specification of our Letters  in the specification of our Letters Patent
No.     Patent No. 972,968.                            972,964.
85     B) The process                                 B) The process
10  g  of  7-chloro-5-(2-chloro-phenyl)-1-    A solution of 57.0 g of
7-chloro-1-methyl- 25  methyl - 2,3 - dihydro - 1H - 1,4 - benzo -  5 -
phenyl - 2,3 - dihydro - 1H - 1,4 - benzo -     diazepinone-(2) contained
in a SOXHLET   diazepinone-(2) in 500 ml of anhydrous tetra-     extractor
were slowly eluted by extraction with  hydro-furan (distilled over lithium
aluminium. 90     ether which was being heated under reflux   hydride and
freshly filtered through activated     into a boiling solution containing
2.5 g of  alumina) was added dropwise over 2 hours 30  lithium  aluminium
hydride in 500 ml of  to a stirred suspension (heated under reflux)
absolute ether. After 18 hours all starting   of 15.2 g of lithium
aluminium hydride in 500     material was dissolved and a pink solution
ml of anhydrous tetrahydro-furan. After the  95     formed. The excess
lithium aluminium hydride  addition was complete, stirring and heating
was destroyed by the cautious addition of a   under reflux were continued
for a further 3 35  small amount of water and the resulting mix-  hours and
the mixture was then cooled in an     ture was dried with sodium  sulphate
and  ice-bath and treated dropwise with excess     filtered. The ether
solution, on concentration   saturated aqueous sodium  sulphate solution,
100     and  addition  of petroleum  ether, yielded  followed by anhydrous
sodium  sulphate to     colourless  prisms  of  7-chloro-5-(2-chloro-  dry
the products. The inorganic salts were 40  phenyl) - 1 - methyl - 1,2,4,5 -
tetrahydro -  filtered off, washed thoroughly with ether and
3H-1,4-benzodiazepine which, after recrystal-  the filtrates were
evaporated to yield the crude      lization from a mixture of benzene and
petro-  product as a gum. This was dissolved in ether 105      leum ether,
melted at 133[err]-135[err]C.             and the basic material was
extracted into ice- 



cold 1-N hydrochloric acid. The acid extract                      EXAMPLE 7
was cooled with ice and basified with 3-N 45  A) The preparation of the
starting material    sodium hydroxide solution, resulting in pre-
11.5 g of 7-chloro-5-(2-chloro-phenyl)-l-  cipitation of the  product . The
precipitate  110     methyl - 2,3 - dihydro - 1H - 1,4 - benzo-  was
extracted into ether, the extract was     diazepinone - (2) were dissolved
in 200 ml  washed with water, dried over magnesium     of acetic acid and,
after the addition of 0.5 g  sulphate and evaporated, yielding 7-chloro-1-
50  of platinum  oxide, shaken in a hydrogen   methyl - 5 - phenyl -
1,2,4,5 - tetrahydro -      atmosphere (1 atmosphere, 25[err]C). After the
3H-1,4-benzodiazepine as a pale brown gum. 115      uptake of 1050 ml of
hydrogen, the catalyst  This material was converted to the hydro-      was
filtered off, the solvent evaporated, the   chloride by the addition of 2-N
hydrochloric      residue treated with a sodium hydroxide solu-  acid in
1.05 equivalents of methanol followed 55  tion and filtered. Crystals of
7-chloro-5-(2-  by ether and petroleum  ether to precipitate      chloro -
phenyl) - 1 - methyl - 1,2,4,5 - tetra-  the hydrochloride. The latter was
further puri- 120      hydro-1H-1,4-benzodiazepinone-(2) were ob-  fied by
washing with benzene and upon re-      tained and after several
recrystallizations from   crystallization  from   methanol/ether/(petro-
alcohol and ether melted at 168-171[err]C.       leum ether) it formed pale
yellow plates. This 60  B) The process
material was converted to the free base by        5  g  of
7-chloro-5-(2-chloro-phenyl)-1-  treatment  with  ice-cold  dilute  sodium
125      methyl - 1,2,4,5 - tetrahydro - 3H - 1,4-benzo-  hydroxide
solution and extraction with ether.      diazepinone-(2) contained in a
SOXHLET ex-  Evaporation of the ether extract yielded a
1,017,276                                        7     pale yellow gum
which was readily crystallized   RANEY-nickel (activity about W[err])
thoroughly  65     from pentane at - 70[err]C. Further recrystal-  with
water until the washings were neutral,     lizations from  pentane yielded
pale yellow   then with ethanol and finally with acetone.     needles of
7-chloro-1-methyl-5-phenyl-1,2,4,5-  The reaction mixture obtained was
cooled, 5  tetrahydro-3H-1,4-benzodiazepine melting at  the RANEY-nickel
filtered  off and  then     60[err]-62[err]C.
washed with ethanol. The combined filtrates  70       The base was
reconverted into the hydro-  were evaporated, the residue dissolved in
chloride by treatment with methanolic hydro-  methylene chloride and the
resulting solution     chloric acid, followed by the addition of  washed
with water, dried over magnesium 10  ether and petroleum ether as
previously. After  sulphate and evaporated to yield a residue     further
recrystailizations from methanol/ether  which was then dissolved in ether.
The result-  75     it formed colourless needles of melting point  ing
ether solution was extracted with ice-cold     258-259[err]C.
1-N  hydrochloric  acid  solution  and  this       The base was also
converted to the mono-  aqueous solution then treated with dilute 15
picrate by treatment of a solution of the base  sodium hydroxide causing
precipitation. The     in ether with an ethereal solution of 1 equiva-
product was extracted into ether, the extract  80     lent of picric acid.
The resulting crystalline  washed with water until neutral, dried over
picrate  was  further  recrystallized  from   magnesium  sulphate and
evaporated to give     acetone/hexane and then from ethanol, yield-  a
brown gum. This was then dissolved in 20  ing bright yellow  prisms of
melting point  methanol and 1.1 equivalents of 2-N hydro-
202[err]-204[err]C.                           chloric acid in methanol
added thereto. Ether  85        2.00 g of 7-chloro-1-methyl-5-phenyl-1,2,4,
and petroleum ether were added causing the
5-tetrahydro-3H-1,4-benzodiazepine were dis-  precipitation  of the
hydrochloride of the     solved in 9.1 g of cold methyl iodide and kept
reaction product. The hydrochloride was re- 25  for 3 days at ca 20[err]C.
The excess methyl  converted to free base by treatment with cold     iodide
was evaporated in vacuo at 20[err]C and  dilute sodium hydroxide solution
and extrac-  90     the resulting product dissolved in methylene  tion of
the free base into ether. The extracts,     chloride. The solution was
washed with dilute  after washing with water and drying over     aqueous
sodium hydroxide solution, followed  magnesium  sulphate, yielded the base
on 30  by water until neutral and then evaporated   evaporation. The
so-obtained crude product     yielding 7 - chloro - 1,4 - dimethyl - 5 -
was recrystallized from (methylene chloride)/  95     phenyl - 1,2,4,5 -
tetrahydro - 3H - 1,4 -  hexane and then from aqueous ethanol, form-
benzodiazepine as a pale brown gum.           ing yellow  plates of
7-chloro-5-phenyl-1,2- 



This base was purified by dissolving it in  dihydro-3H-1,4-benzodiazepine.
35  1-N  hydrochloric acid and extracting the     resultant solution with
ether to remove non-                  EXAMPLE 10     basic materials. The
acid aqueous layer was  A) The preparation of the starting material   100
then made basic with dilute sodium hydroxide   The 7 - chloro - 1 - methyl
- 5 - phenyl -     solution and the precipitated product was ex-  2,3 -
dihydro - 1H - 1,4 - benzodiazepin - 40  tracted into methylene chloride.
The extract  thione-(2) starting material was prepared as     was washed
with water until neutral, dried   described in the specification of our
copend-     over magnesium  sulphate  and  evaporated  ing  application
for  Letters  Patent No. 105     yielding the purified base as a pale
yellow   37643/64 (now Serial No. 1,106,668).     gum. This was converted
to the correspond-  B) The process 45  ing hydrochloride by dissolving it
in methanol,    20  g of 7-chloro-1-methyl-5-phenyl-2,3-     adding 1.1
equivalents of 2-N  methanolic  dihydro - 1H - 1,4 - benzodiazepinthione -
(2)     hydrochloric acid, followed by precipitation of  in 500 ml of
acetone were treated with 20  110     the hydrochloride by addition of
ether and  teaspoonfuls (ca 60 g) of the washed RANEY-     petroleum ether.
nickel described in example 9 and the result-
ing mixture was heated under reflux for two 50                  EXAMPLE 9
hours. The reaction mixture was then cooled     A) The preparation of the
starting material   and the RANEY-nickel filtered off and washed  115
The 7 - chloro - 5 - phenyl - 2,3 - dihydro-  with ethanol. The combined
filtrates were     1H-1,4-benzodiazepinthione-(2) starting mat-
evaporated, the residue dissolved in methylene     erial was prepared as
described in the speci-  chloride, the resulting solution washed with 55
fication  of our copending  application for  water, dried over magnesium
sulphate and     Letters Patent No. 37643/64 (now Serial No.  evaporated.
The residue was then dissolved in  120     1,016,668).
ether, the basic product extracted into ice-     B) The process
cold 1-N hydrochloric acid solution and then        20 g of
7-chloro-5-phenyl-2,3-dihydro-1H-  reprecipitated  by  the  basification
of the 60  1,4-benzodiazepinthione-(2) in  500 ml of  aqueous solution with
dilute sodium hydroxide      acetone were treated with 20 teaspoonsful (ca
solution. The product was extracted into ether, 125      60 g) of washed
RANEY-nickel and heated  the extract washed with water until neutral,
under reflux for two hours. The washed  dried over magnesium  sulphate and
evapo-      RANEY-nickel was obtained  by  washing  rated. The residue was
then dissolved in          8
1,017,276     methanol and 1.1 equivalents of 2-N hydro-  extraction of the
free base into ether. The  65     chloric acid in methanol added thereto.
Ether  extracts, after washing with water and drying     and petroleum
ether were then added causing  over magnesium sulphate, yielded the base on
the  precipitation  of  7-chloro-1-methyl-5-  evaporation. The latter was
recrystallized from 5  phenyl - 1,2 - dihydro - 3H - 1,4 - benzo -
benzene/hexane  and  formed  pale  yellow     diazepine hydrochloride as
orange needles. The  prisms of melting point 174-175[err]C.     70
hydrochloride was reconverted to the free base     by treatment with cold
dilute sodium  hyd-                   EXAMPLE 12     roxide solution and
extraction of the free base    To a suspension of 2.5 g of lithium  alu- 10
into ether. The extracts were washed with  minium hydride in 1000 ml of
absolute ether     water, dried over magnesium  sulphate, and   were added
10 g of 7-chloro-5-(2-chloro-     evaporated yielding the free base which
upon  phenyl) - 1,2,4,5 - tetrahydro - 3H - 1,4 -  75     being
recrystallized several times from  pen-  benzodiazepinone-(2) and the
mixture was     tane at -70[err]C gave very pale yellow prisms  heated
under reflux for 21 hours. After the 15  melting at 95[err]-97[err]C.
dropwise addition of 50 ml of water to the       The base was reconverted
to the correspond-  stirred and cooled suspension, the ether solu-     ing
hydrochloride by treatment with methan-  tion was dried with sodium
sulphate and  80     olic hydrochloric acid followed by precipita-
filtered. The ether was evaporated and the     tion of the hydrochloride by
addition of ether  residue treated with 50 ml of a 16% solution 20  and
petroleum  ether. The hydrochloride so  of hydrogen chloride in ethanol.
The solvent     obtained, upon recrystallization from  a mix-  was removed
in vacuo on a steam-bath, the     ture of methanol and ether, formed orange
residue dissolved in ethanol and the solvent  85 



needles melting at 259-260[err]C.            again evaporated as previously
described in                                                   order to
remove the excess hydrogen chloride.                     EXAMPLE 11
The residue was recrystallized three times 25  A) The preparation of the
starting material   from a mixture of ethanol and ether yielding       The
7 - chloro - 5 - (2 - chloro - phenyl) -  7 - chloro - 5 - (2 - chloro -
phenyl) - 1,2,4,5 -  90     2,3 - dihydro - 1H - 1,4 - benzodiazepin -
tetrahydro - 3H - 1,4 - benzodiazepine hydro-     thione-(2) starting
material was prepared as  chloride as white needles which melted at
described in the specification of our copend-  275[err]-280[err]C under
decomposition. 30  ing  application  for  Letters  Patent No.     37643/64
(now Serial No. 1,016,668).                         EXAMPLE 13     B) The
process                                A) The preparation of the starting
material:  95       Washed RANEY-nickel was obtained as de-    The N - [2 -
(4 - chloro - 2 - benzoyl -     scribed in example 9. A mixture of 500 ml
anilino)-ethyl]-benzamide  starting  material 35  of acetone and 20 g of
7-chloro-5-(2-chloro-  was prepared as described in the specification
phenyl) - 2,3 - dihydro - 1H - 1,4 - benzo -  of our copending Application
for Letters     diazepinthione-(2) was treated with 20 tea-  Patent No.
37642/64  (now  Serial No. 100     spoonsful (ca 60 g) of the washer RANEY-
1,016,667).     nickel, then heated under reflux for two hours,  B) The
process: 40  cooled and the RANEY-nickel filtered off and   A solution of
1.1 g of N-[2-(4-chloro-2-     washed with ethanol. The resulting filtrates
benzoyl-anilino)-ethyl]-benzamide in a mix-     were combined and
evaporated, yielding a  ture of 15 ml of concentrated hydrochloric  105
residue which was dissolved in methylene  acid and 10 ml of ethanol was
heated on the     chloride. The resulting solution was washed  steam-bath
for 56 hours. The reaction mix- 45  with water, dried over magnesium
sulphate  ture was diluted with water and extracted     and evaporated. The
so-obtained residue was  with methylene chloride. The aqueous layer,
then dissolved in ether and the resulting solu-  which contains
5-chloro-2-aminoethylamino- 110     tion extracted with ice-cold 1-N
hydrochloric  benzophenone hydrochloride, was made alka-     acid solution
and the resulting aqueous solu-  line with 3-N potassium hydroxide and ex-
50  tion then treated with dilute sodium hydroxide  tracted with methylene
chloride. The resulting     solution causing precipitation. The product
organic layer was dried and concentrated in     was extracted into ether,
the extract washed  vacuo to dryness. The residue was crystallized  115
with water until neutral, dried over magnesium   from  ether yielding
7-chloro-5-phenyl-1,2-     sulphate and evaporated to give a brown gum.
dihydro-3H-1,4-benzodiazepine 55  This was dissolved in methanol, 1.1
equiva-     lents of 2-N hydrochloric acid in methanol
EXAMPLE 14     added to the resulting solution and precipita-  A) The
preparation of the starting material     tion effected by the addition of
ether and    The N - [2 - (4 - chloro - 2 - benzoyl - 120     petroleum
ether. This yielded the hydro-  anilino)-ethyl]-phthalimide was prepared as
60  chloride of the reaction product, i.e. 7-chloro-  described in the
specification of our copending      5 - (2 - chloro - phenyl) - 1,2 -
dihydro - 3H -  Application for Letters Patent No. 37642/64
1,4-benzodiazepine hydrochloride, which was  (now Serial No.
reconverted to the free base by treatment with  B) The process
125      cold dilute sodium  hydroxide solution and    To 30 ml of 70%
sulphuric acid heated to
1,017,276                                        9      135[err]C was added
1 g of N-[2-(4-chloro-2-  the solvent gave a pale yellow oil which was  65
benzoyl-anilino)-ethyl]-phthalimide. The tem-  dissolved in a small amount
of methanol and     perature was raised to 179[err]C. After 0.5 hour  the
resulting solution treated with an excess     the solution was poured over
ice and extracted   of methanolic hydrochloric acid solution. The 5  with
methylene chloride. The aqueous layer,  solvent was removed under reduced
pressure     which contains 5-chloro-2-aminoethylamino-  and the residual
hydrochloride recrystallized  70     benzophenone sulphate, was made
alkaline  twice from acetone yielding white prisms of     with 40%
potassium hydroxide and extracted   7 - chloro - 1,4 - dimethyl - 5 -
phenyl - 1,2,     with methylene chloride. The resulting organic  4,5 -
tetrahydro - 3H - 1,4 - benzodiazepine 



10  layer was dried and concentrated in vacuo to  hydrochloride melting at
225-228[err]C.     dryness. The residue was crystallized from    A small
amount of the above hydrochloride  75     ether yielding
7-chloro-5-phenyl-1,2-dihydro-  was dissolved in water, the resulting
solution     3H-1,4-benzodiazepine.                        made alkaline
with ammonium hydroxide and
the base extracted into methylene chloride.                     EXAMPLE 15
The methylene chloride solution was washed 15  A) The preparation of the
starting material   ammonia free with water, dried over anhydrous  80
24  g  of 7-chloro-5-phenyl-1,2,4,5-tetra-  sodium sulphate, filtered, and
the solvent re-     hydro - 3H - 1,4 - benzodiazepinone-(2) were  moved.
The residue was recrystallized from     placed in a 500 ml three-necked
round-  ethanol yielding 7-chloro-1,4-dimethyl-1,2,4,5-     bottomed flask
fitted with a stirrer and a  tetrahydro-5-phenyl-3H-1,4-benzodiazepine as
20  reflux condenser. The compound was then  white prisms melting at
79-80[err]C.              85     dissolved in 100 ml. of N,N-dimethyl-form-
amide and the sodio derivative prepared by                   EXAMPLE 16.
warming and stirring the resulting solution  A) The preparation of the
starting material.     with 23.9 ml of a solution of sodium meth-    A
stirred solution of 75 g of 2-amino-2[err]- 25  oxide in methanol (0.0044
m/ml) for 1 hour.  nitro-benzophenone in 700 ml of hot con-     125.4 g of
methyl iodide were then added and  centrated hydrochloric acid was cooled
to 0[err]C  90     the resulting solution stirred for 1 hour at ca  and a
solution of 21.5 g of sodium nitrite in     20[err]C and then for 7 hours
at about 50[err]C.  50 ml of water added in the course of 3 hours.     The
solvent was distilled off under reduced   The temperature of the suspension
was kept 30  pressure and the residue dissolved in 250 ml  at 2-7[err]C
during the addition. The result-     of methylene chloride. This solution
was  ing clear solution was poured into a stirred  95     washed with 150
ml of water, 150 ml of 3-N   solution of 37 g of cuprous chloride in 350
hydrochloric acid, 150 ml of water, and 3  ml of hydrochloric acid (1: 1).
The solid which     times with 50 ml of saturated brine solution.  had
formed after a few minutes was filtered 35  The methylene chloride solution
was then  off, washed with water and recrystallized from     dried over
anhydrous sodium  sulphate, the  ethanol. Crystals of
2-chloro-2[err]-nitro-benzo-  100     solvent removed and the residual oil
taken  phenone melting at 76[err]-79[err]C were obtained.     up in 200 ml
of ether. The ether solution     A solution of 20 g of
2-chloro-2[err]-nitro-     was then filtered through a layer of 50 g of
benzophenone in 450 ml of ethanol was hydro- 40  WOELM  alumina (neutral,
grade I) which  genated at normal pressure and ca 20[err]C using     was
thoroughly eluted with ether until the  RANEY nickel. After the uptake of
ca 6 litres 105     ether washings were colourless. The ether  of hydrogen,
the catalyst was filtered off and     fractions were then combined and the
solvent  the alcohol then removed in vacuo. The resi-     removed, yielding
a pale yellow oil which was  due was distilled in a bulb tube at 0.4 mm 45
crystallized and recrystallized from hexane to  and at bath temperature of
150-165[err]C giv-     yield 7 - chloro - 1,4 - dimethyl - 5 - phenyl -
ing a yellow oil. The oil was dissolved in  110     1,2,4,5 - tetrahydro -
3H - 1,4 - benzodiaze -  alcohol and, on addition of water, needles of
pinone-(2) melting at 90-91[err]C.           2 - amino - 2[err] - chloro -
benzophenone melting     B) The process                                at
58-60C were obtained. 50    A solution of 5.0 g of 7-chloro-1,4-dimethyl-
To a solution of 42 g of 2-amino-2[err]-chloro-      5 - phenyl - 1,2,4,5 -
tetrahydro - 3H - 1,4 -  benzophenone in 500 ml of benzene were 115
benzodiazepinone-(2) in 100 ml of ether was  added  dropwise  19  ml of
bromo-acetyl      treated with 0.95 g of lithium aluminium hyd-  bromide.
After heating under reflux for 2      ride and the resulting mixture
stirred under  hours, the solution was cooled, washed with 55  reflux for 3
hours. Excess lithium aluminium  2-N sodium hydroxide and evaporated. The
hydride was then destroyed by the addition  residue was recrystallized from
methanol giv- 120      of a mixture of ether and ethyl acetate (1: 1).  ing
crystals of 2-bromo-2[err]-(2-chloro-benzoyl)-      A saturated solution of
potassium bicarbonate  acetanilide melting at 119[[err]-121[err]C.      in
water was added until the resultant grey    To a solution of 14.5 g of the
foregoing 60  solid coagulated. This was filtered off and  acetanilide in
100 ml of tetrahydro-furan was     washed thoroughly with ether. The ether
wash-  added an excess of liquid ammonia (ca 150  125     ings and
filtrates were combined, washed with  ml). The ammonia was kept under
reflux     50 ml of water and dried over anhydrous  with a dry-ice
condenser for 3 hours after     sodium sulphate. Filtration and removal of
which time the ammonia was allowed to       



10                                       1,017,276     evaporate and the
solution was poured into  (2) starting material was prepared as described
water.  Crystals  of  2-amino-2[err]-(2-chloro-  in the specification of
our Letters Patent No.  65    benzoyl)-acetanilide  were  collected  which
972,968.    melted at 162[err]-164[err]C  after crystallization  B) The
process 5  from ethanol.                                    2.3 g of
7-chloro-5-(3-fluoro-phenyl)-2,3-       A solution of 3 g of
2-amino-2[err]-(2-chloro-  dihydro - 1H - 1,4 - benzodiazepinone - (2)
benzoyl)-acetanilide in 50 ml of pyridine was  were placed in the thimble
of a SOXHLET  70     heated under reflux for 24 hours after which
extractor mounted on a 500 ml round-bottom     time the pyridine was
removed in vacuo. The  flask used as the boiler. A solution of 0.6 g 10
residue was recrystallized from methanol and  of lithium aluminium hydride
in 250 ml of     a mixture of dichloro-methane and ether giv-  anhydrous
ether was placed in the boiler and     ing  crystals  of
5-(2-chloro-phenyl)-2,3-di-  the  benzodiazepinone  extracted  into  the
75     hydro-1H-1,4-benzodiazepinone-(2) melting at  reaction mixture over
a period of 18 hours.     212[err]-213[err]C.
After excess lithium aluminium hydride had 15  B) The process
been decomposed by the careful addition of       8 g of
5-(2-chloro-phenyl)-2,3-dihydro-1H-  ethyl acetate, a saturated solution of
75 ml     1,4-benzodiazepinone-(2)  contained  in  a  of ammonium  chloride
was added and the  80     SOXHLET extractor were slowly extracted
coagulated solid material filtered off. The     into a boiling solution of
5.7 g of lithium   precipitate was washed twice with 50 ml of 20  aluminium
hydride in 500 ml of ether. After  ether each time and the combined
filtrates     20 hours the solution was cooled and the  separated. The
aqueous layer was washed twice     excess lithium  aluminium  hydride
destroyed  with 50 ml of ether each time and the com-  85     by the
addition of ethyl acetate and water.  bined ether layers were then washed
with 75     After drying with sodium sulphate, the solvent  ml of water,
twice with 25 ml of saturated 25  was removed and the crystalline residue
re-  brine each time and dried over anhydrous     crystallized  from
benzene  yielding  yellow   sodium  sulphate. Hydrogen  chloride  was
platelets of 5-(2-chloro-phenyl)-1,2-dihydro-  bubbled into the ethereal
solution of the base, 90     3H-1,4-benzodiazepine  melting  at  165-   the
precipitated hydrochloride was filtered and     167[err]C.
recrystallized from  a mixture of methanol
and  ether  yielding   7-chloro-5-(3-fluoro- 30                  EXAMPLE 17
phenyl) - 1,2,4,5 - tetrahydro - 3H - 1,4 -     A) The preparation of the
starting material.  benzodiazepine  hydrochloride  as colourless  95
The 7 - chloro - 1,4 - dimethyl - 5 - (2 -  prisms of melting point
283.5[err]-285[err]C.     fluoro - phenyl) - 1,2,4,5 - tetrahydro - 3H -
1,4-benzodiazepinone-(2) starting material was               EXAMPLE 19 35
prepared as described in the specification of  A) The preparation of the
starting material     our Letters Patent No. 988,634.                 The 5
- (4 - chloro - phenyl) - 1 - methyl -     B) The process
2,3 - dihydro - 1H - 1,4 - benzodiazepin - 100        0.9 g of lithium
aluminium hydride were  thione-(2) starting material was prepared as
added to a solution of 5.0 g of 7-chloro-1,4-  described in the
specification of our copend- 40  dimethyl - 5 - (2 - fluoro - phenyl) -
1,2,4,5 -  ing  application  for  Letters  Patent No.     tetrahydro - 3H -
1,4 - benzodiazepinone - (2)  37643/64 (now Serial No. 1,016,668).     in
50 ml of anhydrous ether and the mixture  B) The process
105     was stirred under reflux for 3 hours. Excess    A solution of 5.2 g
of 5-(4-chloro-phenyl)-     lithium aluminium hydride was then destroyed  1
- methyl - 2,3 - dihydro - 1H - 1,4 - benzo - 45  by the addition of a
mixture of ether and  diazepinthione-(2) in 100 ml of acetone was     ethyl
acetate (1: 1). A saturated solution of  heated under reflux for 3 hours
with RANEY-     potassium bicarbonate was added until a solid  nickel (5
teaspoonsful, ca 40 g of wet nickel). 110     coagulated. This was filtered
off and washed  The mixture was then allowed to stand for     thoroughly
with ether. The ether washings and  48 hours at ca 20[err]C and filtered
over a di- 50  filtrate were combined, washed with 50 ml of  atomaceous
earth filter aid. Solvents were     water and dried over anhydrous sodium
sul-  removed, the residue was taken up in 2-N     phate. Filtration and
removal of the solvent  hydrochloric acid and washed once with ether. 115
yielded an oil which was dissolved in a small  The base was precipitated
with ammonium     volume of methanol. The solvent was removed  hydroxide
and extracted into three 50 ml 55  under reduced pressure and the residue
re-  portions of methylene chloride. The organic      crystallized from
methanol yielding colourless  fractions were combined, washed twice with
prisms of 7-chloro-1,4-dimethyl-5-(2-fluoro-  50 ml of water each time,
dried over anhydrous 120 



phenyl) - 1,2,4,5 - tetrahydro - 3H - 1,4 -  sodium sulphate, filtered and
evaporated. The      benzodiazepine melting at 68[err]-70[err]C.
residual oil was dissolved in ether and filtered
through 50 g of grade I, neutral alumina. 60                  EXAMPLE 18
Removal of the solvent and crystallization      A) The preparation of the
starting material   from  hexane  gave  1-methyl-5-phenyl-1,2- 125
The 7 - chloro - 5 - (3 - fluoro - phenyl) -  dihydro-3H-1,4-benzodiazepine
as white rods      2,3 - dihydro - 1H - 1,4 - benzodiazepinone-  of melting
point 113-115[err]C.
1,017,276                                       11        The mother
liquors were concentrated and  mixture of methanol and ether, melted at
the precipitated products consisting of 1-  267-268[err]C.
65     methyl - 5 - phenyl - 1,2 - dihydro - 3H -    An ice-cold solution
of 20 g of 7-amino-1-     1,4-benzodiazcpine as white rods and 5-(4-
methyl - 5 - phenyl - 1,2 - dihydro - 3H - 5  chloro - phenyl) - 1 - methyl
- 1,2 - dihydro -  1,4-benzodiazepine dihydrochloride in water
3H-1,4-benzodiazepine as yellow prisms were  was made alkaline with 50%
potassium hyd-     mechanically separated to give yellow prisms  roxide and
extracted with methylene chloride.  70     of 5 - (4 - chloro - phenyl) - 1
- methyl - 1,2 -  The organic layer was separated, dried, con-
dihydro-3H-1,4-benzodiazepine which, upon  centrated to a small volume and
treated with 10  being recrystallized from methanol, melted at  petroleum
ether. The crystalline base, 7-     151-153[err]C.
amino - 1 methyl - 5 - phenyl - 1,2 - dihydro -
3H-1,4-benzodiazepine,  was  separated  by  75                     EXAMPLE
20                    filtration and recrystallized from ether to form
A solution of 3.1 g of 7-chloro-4-methyl-  yellow prisms melting at
158-159[err]C. This     5 - phenyl - 1,2,4,5 - tetrahydro - 3H - 1,4 -
compound is useful, inter alia, as an appetite 15  benzodiazepinene-(2) in
75 ml of pure tetra-  depressant.     hydro-furan was added to a solution
of 0.82    The 7-amino substituent in the benzodi-  80     g of lithium
aluminium hydride in 100 ml  azepine dihydrochloride prepared according to
of pure tetrahydro-furan. The mixture was  the first paragraph of this
example may be     heated under reflux with stirring for 4 hours  converted
into an acetamido, chloro or cyano 20  on a steam-bath and then cooled.
Excess  substituent as follows:     lithium  aluminium  hydride was
decomposed    i) A solution of 1.6 g of 7-amino-1-methyl-  85     with a
mixture of ethyl acetate and ether (1: 1)  5 - phenyl - 1,2 - dihydro - 3H
- 1,4 - benzo -     and a saturated potassium bicarbonate solution
diazepine dihydrochloride in a mixture of 20     was then added until the
solid coagulated.  ml of pyridine and 10 ml of acetic anhydride 25  This
was filtered using suction and the filter  was left at ca 20[err]C for 60
hours. The pre-     cake washed thoroughly with ether. The com-  cipitated
crystalline  hydrochloride reaction  90     bined filtrates were washed
three times with  product was separated by filtration and dis-     100 ml
of water each time, dried over an-  solved in ice-water. The base was
liberated     hydrous sodium sulphate and filtered over 10  by treatment
with dilute sodium  hydroxide 30  g of grade I neutral alumina. The solvent
was  and extracted with methylene chloride. The     removed and the residue
crystallized from   organic layer was dried, concentrated in vacuo  95
an ether/(petroleum  ether) mixture to give  and the residue crystallized
from ether, yield-     the product, 7-chloro-4-methyl-5-phenyl-1,2,4,  ing
7 - acetamido - 1 - methyl - 5 - phenyl -     5 - tetrahydro - 3H - 1,4 -
benzodiazepine, as  1,2 - dihydro - 3H - 1,4 - benzodiazepine 35
colourless prisms melting at 107-109C.  which, after recrystallization from
a mixture     The base was dissolved in ether and hydrogen  of methylene
chloride and petroleum  ether, 100     chloride bubbled in until
precipitation was  formed yellow  prisms melting at 176-     complete. The
salt was filtered off and re-  177C.     crystallized from an acetone/ether
mixture to   ii) To a stirred solution (cooled to 0- 40  give the
hydrochloride as white prisms melt-  5[err]C) of 12.4 g of
7-amino-1-methyl-5-phenyl-     ing at 155-175C.
1,2 - dihydro - 3H - 1,4 - benzodiazepine di- 105
hydrochloride in 40 ml of 1-N hydrochloric                     EXAMPLE 21.
acid were added within 10 minutes 40 ml of        A suspension of 126.5 g
of 1-methyl-7-  1-N aqueous sodium nitrite. The diazonium 



nitro - 5 - phenyl - 1,2 - dihydro - 3H - 1,4 -  chloride solution which
formed was added 45  benzodiazepine [obtained in the form of yellow
within 10 minutes to a stirred solution (heated  110     prisms of melting
point 187[err]-188C (from  to 80-90C) of 3.8 g of cuprous chloride     a
mixture of methylene chloride and ether)  in 70 ml of concentrated
hydrochloric acid     by N[err]-methylation of the 7-nitro-5-phenyl-1,2-
which had been diluted with 35 ml of water.
dihydro-3H-1,4-benzodiazepine  described in  The mixture was kept for a
further 10 minutes 50  Example 22 hereinafter] in 2.2 litres of  at
80[err]-90C and was then cooled. Ice, water 115     methanol was
hydrogenated at ca 20[err]C and  and an excess of ammonium hydroxide were
atmospheric pressure in the presence of 5  added and the reaction product
then extracted     tablespoonsful of RANEY-nickel. After the  with
methylene chloride. The organic layer     absorption of 1.35 mol of
hydrogen (3 hours)  was dried, concentrated in vacuo to dryness 55  the
RANEY-nickel was filtered off, the filtrate  and the residue was dissolved
in methanol. An  120     acidified with an excess of methanolic hydro-
excess of methanolic hydrogen chloride was     gen chloride and the
solution concentrated  added and the solution was concentrated in     to a
smaller volume in vacuo, with stirring.  vacuo to dryness. Isopropanol was
added to the     Ether was added and the precipitated crystals  residue and
the crude reaction product was 60  were filtered off giving orange prisms
of 7-  separated by filtration. This product was re- 125      amino - 1 -
methyl - 5 - phenyl - 1,2 -  peatedly crystallized from isopropanol
yielding      dihydro - 3H - 1,4 - benzodiazepine dihydro-  7 - chloro - 5
- phenyl - 1 - methyl - 1,2 -      chloride which, after recrystallization
from a  dihydro - 3H  1,4 - benzodiazepine hydro-            12
1,017,276     chloride  melting  at 250[err]-251[err]C  (with  methanol was
hydrogenated at ca 20[err]C and    decomposition). It was identical with a
sample  atmospheric pressure in the presence of 6 g  65    prepared
according to the procedure set forth  of wet RANEY-nickel catalyst. After
the    in Example 10.                                absorption of 0.3 mol
of hydrogen, the reaction 5    iii) To a stirred solution (cooled to 0-
came to a complete stop. The catalyst was     5[err]C) of 12.4 g of
7-amino-1-methyl-5-phenyl-  filtered off, the filtrate acidified with an
excess     1,2 - dihydro - 3H - 1,4 - benzodiazepine di-  of methanolic
hydrogen chloride and con-  70     hydrochloride in 40 ml of 1-N
hydrochloric  centrated in vacuo to dryness. Ethanol was     acid were
added within 10 minutes 40 ml of  added to the residue and the crude
reaction 10  1-N sodium nitrite. The diazonium chloride  product was
separated by filtration. Recrystal-     solution formed was added within 12
minutes  lization from a mixture of ethanol and ether     to a stirred
suspension (heated to 80[err]-90[err]C)  yielded 7 - amino - 3 - methyl - 5
- phenyl -  75     of 8 g of cuprous cyanide in 300 ml of N,N-  1,2 -
dihydro - 3H - 1,4 - benzodiazepine di-     dimethyl-formamide. The
reaction mixture  hydrochloride as yellow prisms which darkened 15  was
cooled to 60[err]C, diluted with 200 ml  at 265[err]C and melted at
277[err]-280[err]C (with     of 58% ammonium hydroxide and extracted
decomposition). The base was liberated from     with benzene. The organic
layer was dried  the hydrochloride by treatment with alkali. It  80     and
concentrated in vacuo. The residue was ex-  crystallized from ether in
brown prisms melt-     tracted with boiling ether and the ether solution
ing at 128[err]-129[err]C. 20  filtered and concentrated in vacuo to yield
ii) To a cooled stirred solution of 6.4 g     an oily residue which was
dissolved in 80  of 7 - amino - 3 - methyl - 5 - phenyl - 1,2 -     ml of
ether and adsorbed on a chromato-  dihydro - 3H - 1,4 - benzodiazepine
dihydro-  85     graphic column prepared with  140 g of  chloride in 30 ml
of 6-N hydrochloric acid     WOELM alumina (grade I). The product was  were
added within 10 minutes 20 ml of 1-N 25  then eluted with ether.
Concentration of the  sodium nitrite solution while the temperature
first 750 ml of eluant yielded an oil which  was kept below 5[err]C. The
solution was stirred     crystallized from  a mixture of ether and  an
additional 15 minutes at 0C and then  90     petroleum ether and was
recrystallized from   added within 5 minutes to a stirred solution
ether, yielding  7-cyano-l-methyl-5-phenyl-  (28[err]C) of 4 g of cuprous
chloride in 40 ml 30  1,2-dihydro-3H-1,4-benzodiazepine as slightly  of
concentrated hydrochloric acid. The mix-      yellow plates melting at
149[err]-150[err]C.       ture was stirred at ca 20[err]C for 0.25 hour,
heated to 40[err]C for 0.5 hour and then heated  95 



EXAMPLE 22.                   to 85[err]-90[err]C for 20 minutes. The
reaction        2.7 g of 7-nitro-5-phenyl-1,2-dihydro-3H-  mixture was then
cooled, treated with an ex-      1,4-benzodiazepine [obtained in the form
of  cess of ammonium hydroxide and extracted 35  yellow needles of melting
point 211[err]-212[err]C   with methylene chloride. The organic layer
(from  acetone) by reacting 2-amino-5-nitro-  was dried, conventrated in
vacuo and the resi- 100      benzophenone with ethyleneimine in accord-
due dissolved in ether and filtered by gravity      ance with the procedure
described in Example  through 60 g of WOELM  alumina(I). The      2]
dissolved in 100 ml of methanol were  first 250 ml of ether gave upon
concentra- 40  hydrogenated at ca 20[err]C and atmospheric  tion an oily
residue which was crystallized      pressure in the presence of 3 g of wet
from  a mixture of ether/(petroleum  ether) 105      RANEY-nickel. After 1
hour, 0.03 mol of  and yielded a crystalline reaction product      hydrogen
had been absorbed and the uptake  which upon one recrystallization from
the      came to a complete standstill. The catalyst  same solvent mixture
melted at 126-127C.  45  was removed by filtration and the solution  The
reaction product gave no melting point      concentrated in vacuo to
dryness. The residue  depression with a sample of the product pre- 110
was dissolved in methanol and acidified with  pared according to the method
set forth in      an excess of methanolic hydrogen chloride.  Example 24
hereinafter and also showed an      The crystalline
7-amino-5-phenyl-1,2-dihydro-  identical infrared spectrum.  50
3H-1,4-benzodiazepine dihydrochloride was      precipitated by the addition
of ether and, after         EXAMPLE 24.      recrystallization from a
mixture of methanol    To a stirred suspension of 0.76 g of lithium  115
and ether, formed yellow  needles melting  aluminium  hydride in 25 ml of
dry tetra-      above 250[err]C.                              hydro-furan
was added a solution of 2.84 g
of 7 - chloro - 3 - methyl - 5 - phenyl - 2,3 -  55                 EXAMPLE
23.                    dihydro - 1H - 1,4 - benzodiazepinone - (2) in
i) A suspension of 28.1 g of 3-methyl-7-  50 mol of tetrahydro-furan. The
reaction mix- 120       nitro - 5 - phenyl - 1,2 - dihydro - 3H - 1,4 -
ture was heated under reflux for 25 minutes,       benzodiazepine
[obtained in the form  of  then cooled with ice and treated with ether
yellow plates of melting point 249[err]-250[err]C  saturated with water.
The insoluble precipitate  60  (from  methylene chloride) by reacting 2-
was separated by filtration, the filtrate dried
amino-5-nitro-benzophenone with 2-methyl-  and concentrated in vacuo. The
residue was 125       ethyleneimine in accordance with the pro-  dissolved
in 0.1-N hydrochloric acid and the       cedure described in Example 2] in
250 ml of  solution filtered by gravity. The filtrate was
1,017,276                                       13      made alkaline with
dilute sodium hydroxide                    EXAMPLE 26     and extracted
with methylene chloride. The  A) The preparation of the starting material.
65     organic layer was separated, dried and con-    The 7 - dimethylamino
- 1 - methyl - 5 -     centrated in vacuo to dryness. The residue  phenyl -
2,3 - dihydro - 1H - 1,4 - benzodiaze- 5  was crystallized from a mixture
of ether and  pinthione-(2) starting material was prepared as     petroleum
ether and the crude reaction pro-  described in the specification of our
copending     duct was separated by filtration. Recrystalliza-  application
for Letters Patent No. 37643/64  70     tion from the same solvent mixture
yielded  (now Serial No. 1,016,668).     7 - chloro - 3 - methyl - 5 -
phenyl - 1,2 -  B) The process 10  dihydro-3H-1,4-benzodiazepine as pale
yellow  10  ml of 7-dimethylamino-1-methyl-5-     prisms melting at
127[err]-128[err]C.              phenyl - 2,3 - dihydro - 1H - 1,4 -
benzodiaze-
pinthione-(2) were treated with RANEY-nickel  75
EXAMPLE 25.                    according to  the  procedure  described  in
A) The preparation of the starting material.    Example 25. The crude
crystalline product        The 1 - methyl - 5 - (2 - trifluoromethyl -  was
converted to the dihydrochloride by dis- 15  phenyl) - 2,3 - dihydro - 1H -
1,4-benzodiaze-  solution in 2.2 equivalents of methanolic 1-N
pinthione-(2) starting material was prepared  hydrochloric acid followed by
precipitation by  80     as described in the specification of our copend-
the addition of ether. Thert was thus obtained     ing  application  for
Letters  Patent No.  7 - dimethylamino - 1 - methyl - 5 - phenyl - 



37643/64 (now Serial No. 1,016,668).       1,2 - dihydro - 3H - 1,4 -
benzodiazepine di- 20  B) The process.
hydrochloride as orange prisms which were        10 m mol of
1-methyl-5-(2-trifluoromethyl-  recrystallized  from
methanol/ethanol/ether.  85     phenyl) - 2,3 - dihydro - 1H - 1,4 - benzo
-  The purified crystals obtained were then     diazepinthione-(2) were
dissolved in 80 ml  treated with dilute sodium  hydroxide and     of
acetone and treated with 3.3 teaspoonsful  ether. The ether layer was
washed with water, 25  of washed RANEY-nickel (i.e. ca 27 g of  dried over
anhdrous magnesium sulphate and     settled RANEY-nickel when weighed wet
with  evaporated. The resulting residue was twice  90     ethanol; prepared
according to the procedure  recrystallized from  aqueous ethanol yielding
set forth in example 10) and then heated  the free base,
7-dimethylamino-1-methyl-5-     under reflux for 2 hours with stirring. The
phenyl - 1,2 - dihydro - 3H - 1,4 - benzodiaze- 30  mixture was then cooled
and the mixture  pine, as hexagonal plates melting at 115[err]-
filtered and the solid residue washed with  117[err]C. The free base was
reconverted to the  95     ethanol. The combined filtrates were evapo-
dihydrochloride by treatment with methanolic     rated and the residue was
dissolved in a mix-  hydrochloric acid. Upon recrystallization from
ture of 100 ml of ice-cold aqueous 1-N hydro-  ethanol/ether the
dihydrochloride melted at 35  chloric acid and 100 ml of ether. The aqueous
252-254[err]C.     layer was rendered basic with sodium     hydroxide
solution and extracted with ether.              EXAMPLE 27
100     The extract was washed with water, dried  A) The preparation of the
starting material     over anhydrous magnesium  sulphate  and      The 7 -
bromo - 5 - phenyl - 2,3 - dihydro - 40  evaporated yielding a crude
crystalline pro-  1H-1,4-benzodiazepinone-(2) starting material     duct
which was dissolved in methanolic 2-N   was prepared as described in the
specification     hydrochloric acid (1.1 equivalents). The re-  of our
Letters Patent No. 972,968.     105     sulting solution was evaporated,
the residue  B) The process     triturated with ether and filtered to give
A suspension of 1.20 g of lithium aluminium 45  orange-yellow  prisms of
1-methyl-5-(2-tri-  hydride in 100 ml of anhydrous tetrahydro-
fluoromethyl - phenyl) - 1,2 - dihydro - 3H -  furan was stirred and heated
under reflux     1,4 - benzodiazepine  hydrochloride. These  for 0.5 hour,
with protection from atmospheric 110     prisms were crystallized from
ethanol/ether  moisture. The mixture was then cooled to ca     and
reconverted to the free base by treatment  20[err]C and 15.6 m.mol of
7-bromo-5-phenyl- 50  with a dilute sodium hydroxide solution and  2,3 -
dihydro - 1H - 1,4 - benzodiazepinone -     ether. The ether layer was
washed with water,  (2) in 150 ml of anhydrous tetrahydro-furan     dried
over anhydrous magnesium sulphate and  were added thereto as rapidly as the
vigorous 115     evaporated, yielding cream-coloured prisms  reaction
permitted (i.e. in the course of about     which, upon recrystallization
from  hexane,  10 minutes). The mixture was then stirred and 55  formed
colourless prisms of the free base, 1-  heated under reflux on a steam-bath
for 4      methyl - 5 - (2 - trifluoromethyl - phenyl) -  minutes, allowed
to cool spontaneously for      1,2-dihydro-3H-1,4-benzodiazepine, melting
at  another 5 minutes and then rapidly cooled  120      83[err]-85[err]C.
The pure base was reconverted to  in an ice-bath. The reaction mixture was
then      the corresponding hydrochloride by addition of  permitted to
stand for a further 0.75 hour at 60  methanolic hydrochloric acid. Upon
recrystal-  25[err]-27[err]C and then the mixture was stirred      lization
from ethanol/ether, the hydrochloride  and cooled in an ice-bath during the
drop-      formed bright yellow prisms melting at 251-  wise addition of 10
ml of a saturated aqueous 125      252[err]C.
solution of sodium  sulphate to decompose            14
1,017,276     excess of lithium aluminium hydride. Stirring  with
protection from  atmospheric moisture.    was continued for 1 hour at ca
20[err]C followed  The excess lithium  aluminium  hydride was    by the
addition of anhydrous sodium sulphate  decomposed by the dropwise addition
of 10  65    to dry the solution. The insoluble inorganic  ml of saturated
aqueous sodium sulphate solu- 5  salts were then filtered off on a bed of
di-  tion to the cooled reaction mixture. The solu-     atomaceous  earth
filter  aid  and  were  tion was then dried with anhydrous sodium
thoroughly   washed   with  ether.  The  sulphate, the  undissolved
inorganic  salts 



combined  filtrates  were  then  evaporated  filtered off and washed with
ether, and the  70     in  vacuo   yielding   a  crude  product  combined
filtrates and washings evaporated 10  which was dissolved in 300 ml of
ether. This  in vacuo. This yielded the crude product as     was then
extracted with 100 ml of 1-N hydro-  an oil which was dissolved in 13 ml of
chloric acid and then with 80 ml of 1-N   methanol and treated with 13 ml
of methanolic     hydrochloric acid. The acid extracts were com-  1.46-N
hydrochloric acid. This was followed  75     bined, cooled in an ice-bath
and rendered  by dilution with ether and hexane to pre- 15  basic by the
addition of 3-N sodium hydroxide  cipitate  the  hydrochloride  of
7-methyl-     solution. The resulting precipitated product  mercapto - 5 -
phenyl - 1,2,4,5 - tetrahydro -     was extracted with ether, the extract
washed  3H-1,4-benzodiazepine as pale yellow prisms     with water until
neutral, dried over anhydrous  which  were treated  with  dilute  aqueous
80     magnesium sulphate and evaporated. The resi-  sodium hydroxide and
extracted with ether. 20  due was dissolved in a small volume of cold  The
extract was washed with water until     methanol and 1.1 equivalents of
methanolic  neutral, dried over magnesium sulphate and     2-N
hydrochloric acid added thereto. The  evaporated. The residue was then
recrystal-     resulting solution was evaporated in vacuo at  lized from
hexane yielding the base, 7-methyl-  85     25[err]C and the residue was
recrystallized from   mercapto - 5 - phenyl - 1,2,4,5 - tetrahydro - 25
ethanol/ether. The hydrochloride obtained was  3H-1,4-benzodiazepine, as
colourless prisms     then reconverted to the free base by treatment
melting at 101[err]-103[err]C.     with dilute aqueous sodium hydroxide and
extraction with ether. The extract was washed            EXAMPLE 30
with water until neutral, dried over mag-  A) The preparation of the
starting material   90 30  nesium  sulphate and evaporated to yield a
The 7 - methyl - 5 - phenyl - 2,3 - dihydro-      yellow crystalline
residue which was crystal-  1H - 1,4 - benzodiazepinthione - (2) starting
lized from aqueous ethanol. This yielded 7-  material was prepared as
described in the      bromo - 5 - phenyl - 1,2 - dihydro - 3H - 1,4 -
specification of our copending application for      benzodiazepine as
yellow plates melting at  Letters Patent No. 37643/64 (now Serial No. 95 35
172-175[err]C.                                                    B) The
process                     EXAMPLE 28                      2.66 g of
7-methyl-5-phenyl-2,3-dihydro-        15.6 mmol of
7-chloro-5-(2-fluoro-phenyl)-  1H-1,4-benzodiazepinthione-(2) were
dissolved      2,3-dihydro-1H-1,4-benzodiazepinone-(2) were  in 80 ml of
acetone and desulphurised by heat- 100      treated with lithium  aluminium
hydride as  ing the solution under reflux with RANEY- 40  described in
example 27. As described therein,  nickel as described in example 25. This
yielded      the base was converted into the hydrochloride  the crude base
as a brown gum. This was      and the hydrochloride then reconverted to the
converted to the hydrochloride by dissolving      base giving, upon
evaporation, the product  it in 1.1 equivalents of methanolic 2-N hydro-
105      in the form  of a yellow foam  which was  chloric acid, followed
by evaporation of the 45  crystallized from aqueous ethanol yielding 7-
resulting solution and recrystallization of the      chloro - 5 - (2 -
fluoro - phenyl) - 1,2 -  residue from isopropanol/acetone/ether. The
dihydro - 3H - 1,4 - benzodiazepine as yellow  resulting impure
hydrochloride was recon-      prisms melting at 160[err]-163[err]C.
verted to the base by treatment with dilute  110
aqueous sodium hydroxide and extraction with                      EXAMPLE
29                    ether. The extract was dried over anhydrous 50  A)
The preparation of the starting material   magnesium sulphate and
evaporated, yielding        The 7 - methylmercapto - 5 - phenyl - 2,3 -
the purified base as a light brown gum which      dihydro - 1H - 1,4 -
benzodiazepinone - (2)  was dissolved in methylene chloride and  115
starting material was prepared as described in  chromatographed through 50
g of WOELM      the specification of our Letters Patent No.  alumina
(neutral, activity III). Elution with  55  972,968.
methylene chloride and evaporation of the      B) The process
eluate gave the desired product as a pale         5.0 g of
7-methylmercapto-5-phenyl-2,3-  brown gum which soon started to
crystallize. 120      dihydro - 1H - 1,4 - benzodiazepinone - (2)
Recrystallizations from hexane and then from      were dissolved in 200 ml
of anhydrous tetra-  aqueous ethanol, gave 7-methyl-5-phenyl-1,2-  60
hydro-furan and treated with 2.0 g of lithium   dihydro - 3H - 1,4 -
benzodiazepine as yellow      aluminium  hydride. The mixture was then
plates of melting point 130-132[err]C.      stirred and heated under reflux
for 2.5 hours,      



1,017,276                                       15
EXAMPLE 31                    portionwise to a solution of ca 3 g of
freshly     A) The preparation of the starting material   distilled
diazo-methanc in 200 ml of ether        The 7 - chloro - 5 - (2 - methoxy -
phenyl)-  at 0[err]C. The homogeneous yellow  solution     2,3 - dihydro -
1H - 1,4 - benzodiazepin -  was kept for 1 hour at 0[err]C-5[err]C and then
5  thione-(2) starting material was prepared as  the mixture was stirred in
an ice-bath while  70      described in the specification of our copending
50 ml of aqueous 1-N hydrochloric acid were      application for Letters
Patent No. 37643/64   added dropwise. The mixture was then diluted
(now Serial No.         ).                    with 150 ml of water and then
the aqueous      B) The process                                acid layer
was separated, cooled and made 10    3.17 g of
7-chloro-5-(2-methoxy-phenyl)-  basic by addition of aqueous 3-N  sodium
75     2,3 - dihydro - 1H - 1,4 - benzodiazepin -  hydroxide. The resulting
suspension was ex-     thione-(2) were dissolved in 80 ml of acetone
tracted with ether, the extract washed with     and desulphurised by
heating the solution  water, dried over anhydrous magnesium sul-     under
reflux with RANEY-nickel as described  phate and evaporated to give the
product as 15  in example 25. This yielded the crude base  a light yellow
crystalline residue which, upon  80     as a tan-coloured foam which was
dissolved  recrystallizations from  (methylene chloride)/     in methylene
chloride and chromatographed   [petroleum  ether (40-60[err]C)]  and  from
over 50 g of WOELM  alumina (neutral  aqueous ethanol, then yielded the
desired 7-     activity III).
methoxycarbonyl - 5 phenyl - 1,2 - dihydro - 20    Elution with methylene
chloride gave only  3H-1,4-benzodiazepine as very pale yellow flat 85     a
trace of gum. Further elution with (methy-  prisms melting at
191[err]-193[err]C.     lene chloride)/methanol (100: 1) and evapora-
EXAMPLE 33     tion of the eluate yielded the desired base as  A) The
preparation of the starting material     a  yellow  gum  which  partly
crystallized.    A mixture of 20.0 g of 7-chloro-5-(2-fluoro- 25
Recrystallization  from   acetone/(petroleum   phenyl) - 1,2,4,5 -
tetrahydro - 3H  1,4 -  90     ether) (boiling point 40[err]-60[err]C) gave
the pro-  benzodiazepinone-(2), 25.0 ml of acetic an-     duct 7 - chloro -
5 - (2 - methoxy - phenyl) -  hydride 25.0 g of hydrated sodium  acetate
1,2-dihydro-3H-1,4-benzodiazepine as yellow   was warmed on a steam-bath at
60[err]-70[err]C     prisms which, upon further recrystallization  for 16
hours. 300 ml of hot water were then 30  from  aqueous ethanol, formed
yellow  flat  added slowly and the mixture cooled to ca  95     prisms
melting at 190-191[err]C.             20[err]C. The product was filtered
giving colour-                     EXAMPLE 32.                    less
plates which, upon recrystallization from        20.0 g of
5-phenyl-7-trifluoromethyl-1,2-  an acetone/cyclohexane mixture gave
4-acetyl-     dihydro-3H-1,4-benzodiazepine  [obtained in   7 - chloro - 5
(2 - fluoro - phenyl) - 1,2,4,5 - 35  the form of yellow needles of melting
point  tetrahydro - 3H - 1,4 - benzodiazepinone - (2) 100
110[err]-111[err]C  (from  hexane) by reacting 2-  as a dimorphous compound
melting at 122[err]C      amino - 5 - trifluoromethyl-benzophenone with
resetting by 140[err]C and melting sharply at      ethyleneimine in
accordance with the pro-  203-204[err]C.      cedure described in Example
2] were dis-    A solution of 5.0 g of the foregoing benzo- 40  solved in
200 ml of aqueous 3-N hydrochloric  diazepinone  in  25  ml of NN-dimethyl-
105     acid and the solution was stirred and heated  formamide was heated
with 4.15 ml of a solu-     under reflux for 10 hours. After cooling the
tion of sodium methoxide in methanol (4.15     mixture at 0[err]C for 16
hours the resulting   ml of solution contains 0.235 g of sodium     yellow
crystalline product was filtered off,  methoxide). The resulting clear
solution was 45  washed with 20 ml of ice-cold aqueous 3-N   cooled to -
2[err]C and 1.8 ml (3.37 g) of ethyl 110     hydrochloric acid and dried in
vacuo at 25[err]C   iodide were added. The reaction mixture was     over
phosphorus pentoxide and  potassium   allowed to warm  to ca 20[err]C,
stirred for 1     hydroxide pellets. 7 g of this product [2-  hour and then
diluted with 500 ml of water.     aminoethylamino - 5 - carboxy -
benzophenone  The product was filtered, washed with water 50
hydrochloride] were dissolved in 142 ml of  and  recrystallized  from
methanol giving  115     hot pyridine and the solution heated at the
colourless prisms of 4-acetyl-7-chloro-1-ethyl-     reflux temperature for
3 hours. During this  5 - (2 - fluoro - phenyl) - 1,2,4,5 - tetra -
time a yellow crystalline product commenced
hydro-3H-1,4-benzodiazepinone-(2) melting at     to precipitate. The
mixture was evaporated   180[err]-181[err]C. 55  in vacuo and the resulting
yellow crystalline  B) The process                               120
residue was recrystallized from methanol/ether    A solution of 2.0 g of
4-acetyl-7-chloro-1-     to give crude 7-carboxy-5-phenyl-1,2-dihydro-
ethyl - 5 - (2 - fluoro - phenyl) - 1,2,4,5 - 



3H-1,4-benzodiazepine hydrochloride mono-
tetrahydro-3H-1,4-benzodiazepinone-(2) in 50     hydrate as orange-yellow
needles which, upon  ml of anhydrous tetrahydro-furan was added 60  further
recrystallizations from methanol/ether  slowly to a stirred suspension of
0.85 g of 125     and from water, formed flat yellow prisms  lithium
aluminium hydride in 30 ml of tetra-     melting at 315[err]-316[err]C
(with decomposition).  hydro-furan. The reaction mixture was heated
2.56 g of the foregoing benzodiazepine  under reflux for 4 hours and excess
lithium     hydrochloride monohydrate were dissolved in  aluminium hydride
was then decomposed with 65  50 ml of methanol and this solution was added
an ethereal ethyl acetate solution. Saturated  130            16
1,017,276    aqueous potassium bicarbonate was added until  pounds
formulated in claim  1 in which R[err]  50    a solid coagulate had formed.
The organic  is absent, wherein R[err] is present and represents    phase
was filtered, the precipitate washed   a lower-alkyl group, R[err]  and
R[err]  are absent    with ether and the combined filtrates were  and
R[err] is present in the 7-position and repre- 5   taken to dryness. The
residual oil was dis-  sents a halogen atom.     solved in 100 ml of ether
and the solution     6) 7 - Chloro - 1 - methyl - 5 - phenyl -  55
washed five times with 100 ml of water each   1,2 - dihydro - 3H - 1,4 -
benzodiazepine.     time, dried over anhydrous sodium sulphate,    7) 7 -
(Trifluoro - methyl) - 5 - phenyl -     filtered and saturated with
hydrogen chloride.  1,2 - dihydro - 3H - 1,4 - benzodiazepine. 10  The
hydrochloride salt was filtered off and    8) 7 - Nitro - 5 - phenyl - 1,2
- dihydro -     recrystallized from an acetone/ether mixture  3H - 1,4 -
benzodiazepine.                    60     giving colourless prisms. The
hydrochloride    9) 4,5-Dehydro derivatives of the com-     was reconverted
to the base by dissolution in  pounds formulated in claim  1 in which
R[err]     water and making the solution alkaline with  is absent, wherein
R[err] is present and represents 15  dilute sodium hydroxide. The base was
filtered   a lower-alkyl group, R[err] and R[err]  are absent     off,
dissolved in petroleum ether (boiling point  and R[err] is present in the
7-position and repre-  65     = 30[err]-60[err]C), dried over anhydrous
sodium   sents an amino group.     sulphate, filtered, concentrated to a
small    10) A process for the manufacture of the     volume and allowed to
crystallize, yielding 7-  substances claimed in claim 1, which process 20
chloro - 1,4 - diethyl - 5 - (2 - fluoro-phenyl)-  comprises:     1,2,4,5
-tetrahydro - 3H - 1,4 - benzodiazepine  (a) reacting a compound of the
general  70     melting at 92-94C.                          formula
WHAT WE CLAIM IS:-       1) Compounds of the general formula
[err]
wherein R[err], R[err], R[err] and the broken lines have
the significance given in claim 1 and R40 and                R[err]
represent halogen atoms or trifluoro-  75     wherein  R[err] and R[err]
represent lower alkyl,  methyl, amino, nitro, lower alkylthio, lower
represents a lower alkyl group, R[err] and R[err]  alkoxy, lower alkyl or
di(lower alkyl)-amino                 groups, or a 4,5-dehydro-derivative
thereof     represent halogen atoms or trifluoro-methyl,  in which R[err]
is absent, with lithium aluminium 30  nitro, amino lower alkanoylamino,
lower alkyl-  hydride, or                                  80     thio,
lower alkoxy, lower alkyl, cyano, carboxy,    (b) reacting a compound of
the general 



lower alkoxycarbonyl or di(lower alkyl)-amino   formula     groups and the
broken lines denote that the     R-substituents attached thereby are
optional, 35  and 4,5-dehydro derivatives thereof in which
[err]     R[err] is absent, and acid-addition salts of the     basic
compounds and basic derivatives.        2) Substances as claimed in claim
1, where-     in one or both of the substituents R[err] and R[err] 40  are
present and represent halogen atoms or     trifluoro-methyl, nitro, lower
alkylthio, cyano,     amino or di(lower alkyl)-amino groups.        3)
Substances as claimed in claim 1 or     claim 2, which are substituted in
the 7- and/or 45  2[err]-position.        4) Substances as claimed in claim
3, where-     in the substituents are halogen atoms or tri-   wherein
R[err], R[err], R[err] and the broken lines have     fluoro-methyl or amino
groups.                the significance given in claim 1, with a com-  85
5) 4,5-Dehydro derivatives of the com-  pound of the general formula
16                                      1,017,276     aqueous potassium
bicarbonate was added until  pounds formulated in claim  1 in which R[err]
50    a solid coagulate had formed. The organic  is absent, wherein R[err]
is present and represents    phase was filtered, the precipitate washed   a
lower-alkyl group, R[err] and R[err] are absent    with ether and the
combined filtrates were  and R[err] is present in the 7-position and repre-
5   taken to dryness. The residual oil was dis-  sents a halogen atom.
solved in 100 ml of ether and the solution     6) 7 - Chloro - 1 - methyl -
5 - phenyl -  55     washed five times with 100 ml of water each  1,2 -
dihydro - 3H - 1,4 - benzodiazepine.     time, dried over anhydrous sodium
sulphate,    7) 7 - (Trifluoro - methyl) - 5 - phenyl -     filtered and
saturated with hydrogen chloride.  1,2 - dihydro - 3H - 1,4 -
benzodiazepine. 10  The hydrochloride salt was filtered off and    8) 7 -
Nitro - 5 - phenyl - 1,2 - dihydro -     recrystallized from  an
acetone/ether mixture   3H - 1,4 - benzodiazepine.                60
giving colourless prisms. The hydrochloride    9) 4,5-Dehydro derivatives
of the com-     was reconverted to the base by dissolution in  pounds
formulated in claim  1 in which R[err]     water and making the solution
alkaline with  is absent, wherein R[err] is present and represents 15
dilute sodium hydroxide. The base was filtered   a lower-alkyl group,
R[err] and R[err] are absent     off, dissolved in petroleum ether (boiling
point  and R[err] is present in the 7-position and repre-  65     =
30-60[err]C), dried over anhydrous sodium   sents an amino group.
sulphate, filtered, concentrated to a small    10) A process for the
manufacture of the     volume and allowed to crystallize, yielding 7-
substances claimed in claim  1, which process 20  chloro - 1,4 - diethyl -
5 - (2 - fluoro-phenyl)-  comprises:      1,2,4,5 -tetrahydro - 3H - 1,4 -
benzodiazepine  (a) reacting a compound of the general  70 melting at
92-94[err]C.                     formula        WHAT WE CLAIM IS:-
1) Compounds of thhe general formula
[err]        



wherein R[err],R[err],R[err] and the broken lines have
the significance given in claim 1 and R[err] and
R[err] represent halogen  atoms or trifluoro-  75      wherein R[err] and
R[err] represent lower alkyl,   methyl, amino, nitro, lower alkylthio,
lower      lower alkenyl or lower alkanoyl groups, R[err]      represents a
lower alkyl  group, R[err] and R[err]   alkoxy, lower alkyl or di(lower
alkyl)-amino                 represents a lower alkyl group, R[err] and
R[err] groups, or a 4,5-dehydro-derivative thereof      represent halogen
atoms or trifluoro-methyl,  in which R[err] is absent, with lithium
aluminium 30  nitro, amino lower alkanoylamino, lower alklyl-  hydride, or
80     thio, lower alkoxy, lower alkyl, cyano, carboxy,    (b) reacting a
compound of the general     lower alkoxycarbonyl or di(lower alkyl)-amino
formula     groups and the broken lines denote that the     R-substituents
attached thereby are optional, 35  and 4,5-dehydro derivatives thereof in
which                         [err]     R[err] is absent, and acid-addition
salts of the     basic compounds and basic derivatives.        2)
Substances as claimed in claim 1, where-     in one or both of the
substituents R[err] and R[err] 40  are present and represent halogen atoms
or                           4      trifluoro-methyl, nitro, lower
alkylthio, cyano,      amino or di(lower alkyl)-amino groups.        3)
Substances as claimed in claim 1 or     claim 2, which are substituted in
the 7- and/or 45  2[err]-position.        4) Substances as claimed in claim
3, where-      in the substituents are halogen atoms or tri-   wherein
R[err], R[err], R[err] and the broken lines have      fluoro-methyl or
amino groups.               the significance given in claim 1, with a com-
85        5) 4,5-Dehydro derivatives of the com-   pound of the general
formula                                                    1,017,276
17                                                   agent or by treatment
with an acid followed              [err]                 by treatment with
a basic agent and, where              the compound or derivative obtained
by any  30                                                  one of said
procedures is basic, converting                  H
said compound or derivative into an acid-
addition salt.                                                    11) A
process as claimed in claim 10 insofar
as the product obtained is a compound or  35
derivative in which R[err] or R[err] is absent, wherein
said product is alkylated, alkenylated or     wherein R[err] has the
significance given in claim   alkanoylated in an additional step.     1, or
12) A process as claimed in claim 10 insofar       (c) treating a compound
of the general  as the product obtained is a 1,2-dihydro-  40 5  formula
compound, wherein said product is reduced in
an additional step to form a 1,2,4,5-tetrahydro
[err]                   compound.                         13) A process as
claimed in claim 10 insofar
as the product obtained is a compound or  45                  derivative in
which the substituent R[err] (R[err],               R[err] or R[err]) is
absent, wherein said product                           is subjected to
nitration in an additional step. 



14) A process as claimed in claim 10 insofar
as the product obtained is a compound or  50
derivative in which R[err] (R[err] or R[err]) or R[err] (R[err]
or R[err]) is an amino group, wherein said pro-
duct is lower-alkanoylated in an additional
step.                                                    15) A process as
claimed in claim 10 insofar  55
as the product obtained is a compound or
derivative in which R[err](R[err] or R[err]) or R[err] (R[err]     wherein
R[err] and the broken lines have the   or R[err]) is a nitro group, wherein
said product     significance given in claim  1, R[err] represents  is
reduced in an additional step to yield the     lower alkyl or lower
alkenyl, R[err] and R[err]  corresponding amino compound or derivative.  60
10  represent halogen atoms or trifluoro-methyl,   16) A process as claimed
in claim 10 insofar     amino, lower alkanoylamino, lower alkoxy,  as a
product containing an amino group is     lower alkyl, cyano, carboxy, lower
alkoxy-  obtained, wherein said product is converted     carbonyl or
di(lower alkyl)-amino groups, with  into a corresponding compound in which
said     RANEY-nickel in the presence of a suitable  amino group is
replaced by a cyano group or  65 15  solvent, or
halogen atom.       (d) hydrolysing and cyclising a compound       17) A
process as claimed in claim 10, where-     of the formula
in a starting compound is used in which one
or both of the substituents R[err] (R[err], R[err] or
[err]             R[err]) and R[err] (R[err], R[err] or R[err]) are halogen
70                                                 atoms or
trifluoro-methyl, nitro (except in the               case of treatment c),
lower alkylthio (except                 in the case of treatment c), cyano
(except in                                                 in the case of
treatment a), amino (except in the
case  of hydrolysis and  cyclisation  d) or  75                      [err]
di(lower alkyl)-amino groups.                        18) A process as
claimed in claim 17, where-
in the starting compound is substituted in the
7- (or 5-) and/or 2[err]-position.
19) A process as set forth in claim 10 insofar  80
as a trifluoromethyl-substituted  product is
obtained, wherein said product is converted
into a carboxy-substituted or methoxycarbonyl-     wherein R[err]
represents a lower alkyl, lower  substituted product in an additional step
or 20  alkenyl or tosyl group and R[err] and R[err] repre-  additional
steps by hydrolysis with a strong  85     sent halogen atoms or lower
alkanoylamino,  acid and cyclisation by treatment with a base
trifluoro-methyl, nitro, lower alkylthio, lower  and, where the
methoxycarbonyl product is     alkoxy, lower alkyl, carboxy, lower alkoxy-
required, by methylation of the cyclisation     carbonyl, cyano  or
di(lower  alkyl)-amino   product. 25  groups, R[err] is an acylamino group
and the          20) A process for the manufacture of the  90     broken
lines have the significance given in  substances claimed in claim  1,
substantially     claim  1, either by treatment with an alkaline   as
described with reference to the Examples.            18
1,017,276        21) The substances as set forth in claim 1,    when
manufactured by the process claimed    in any one of claims 10 to 20
inclusive.                  W. D. WHITAKER,       22) A pharmaceutical
preparation compris-                  Patent Agent, 5   ing one or more
substances as claimed in            for F. Hoffmann-La Roche & Co.,
claim  1 in  admixture  with  a compatible
Aktiengesellschaft.    pharmaceutical carrier.  
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