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SYNTHESIS OF 1,3~DIHYDRO-1-METHYL-7-NITRO-5-PHENYL-2H-1,4-BENZO-
DIAZEPIN-2-ONE-5-"“C (NIMETAZEPAM-5-'“C).
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SUMMARY

The synthesis from carbon—14C dioxide of 1,3-
dihydro-1-methyl-7-nitro-5-phenyl-2H-1, 4-benzo-
diazepin-z—one—5-14c (I) for use tn metabolic
studies has been described. The synthesis was
achieved by the sequence shown in figure 1 . The
overall yield of labelled nimetazepam (I) was near—
ly 36%.

INTRODUCTION.

Nimetazepam (I), a new benzodiazepine derivativegl) has anti-
convulsant, muscle relaxant and taming properties qualitatively
similar to those of diazepam and nitrazepam(,2 Preliminary
studies on the metabolic fate in animals 3 were carried out with
14

nimetazepam-~ C labelled at C~2 position of benzodiazepinone ring.

1 (%) 114

ide according to the well known proceduregs) In order to detail

Nimetazepam~2~""C was synthesized from bromoacetyl- C brom-

metabolic studies, especially on the moiety of benzophenone, a
labelling at C-5 position was investigated,
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Synthesis of Nimetazepam—5-14

DISCUSSION,

The synthetic route used to prepare I is shown in Figure 1,
Grignard reaction of carbon-luc dioxide with o-chlorophenyl magne-—
sium bromide yielded o-chlorobenzoic acid-(carboxyl—”*c) (11).

This substance was treated with a mixture of conc, nitric acid and
conc, sulfuric acid at room temperature to afford 2~chloro-5-nitro-
benzoic acid-(carboxyl—luc) §III). The structure of III, pre-
pared previously by Blanksma was confirmed by its nmr spectrum
which showed a typical pattern of aromatic¢ protons of 1,2,5-tri-
substituted benzene, By modifying Middleton's method(7) the acid
chloride of III, prepared with phosphorus pentachloride, was
allowed to react with an excess of benzene using anhydrous aluminum
chloride as a catalyst to give 2-chloro-5-nitrobenzophenone~-
(carbonyl—luc) (IV) in a quantitative yield, The conversion of
IV to 2-amino-5~nitrobenzophenone—(carbonyl—lhc) (v) was effected
by ammonia gas in dimethylsulfoxide at lBOfin a yield of 95%.
2-Amino—5-nitrobenzophenone—(carbonyl-luc) (V) was converted
to nimetazepam-s—luc (I) essentially by the procedure of Sternbach
and coworkers(s's) by which they synthesized a variety of benzodi-
azepinone derivatives from benzophenones, In the present work,
however, we made some modifications and improvements as discussed
below, Acylation of V with bromoacetyl bromide in refluxing
benzene afforded 2-bromoacetamido-5-nitrobenzophenone-(carbonyl~-
lL‘c) (VI) in 90%, Ammonolysis of VI with liquid or gaseous
ammonia in a solvent such as ethanol, benzene or methylene chloride
was tried using various conditions described previously(s's), but
gave only poor yields of VII or the cyclized derivative (VIII) with
a large amount of undesired by-products, However, when VI in
tetrahydrofuran was treated with gaseous ammonia at room tempera-
ture for 3 hours, it was possible to obtain 4:1 mixture of 2-amino-—
acetamido-5—nitrobenzophenone—(carbonyl-luc) (vVII) and the cor-
responding benzodiazepinone-S-lbc (viiz), Heating the mixture
with dimethylsulfoxide on steam bath for a short time gave VIII in

83% overall yield from VI, The reaction of VIII in methanol with
sodiun methoxide followed by N-methylation with methyl iodide gave
nimetazepam—5-luc (1) in 75%. The overall radiochemical yield

from carbon—luc dioxide to nimetazepam-S-luC (I) was 35.6%.
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EXPERIMENTAL,

Material
14

Barium carbonate-""C was purchased from The Radiochemical
Center, Amersham, England and had a specific activity of 58,6

mCi/mmole, 294 wCi/mg,

o-Chlorobenzoic acid—(carboxyl—luc) (I1)

A solution of o-bromochlorobenzene (3.8 g) in absolute ether
(10 m1) was added dropwise to magnesium turnings (0,48 g) covered
with absolute ether (10 ml), The reaction was maintained at
gentle reflux by the addition of the halide, which required about
30 min, Further refluxing with stirring for 30 min., consumed
most of the remaining magnesium and produced a brown solution of
o—-chlorophenylmagnesium bromide, The carbon—luc dioxide liber-
ated from barium carbonate—luc (0.966 g, 5.0 mmoles), by addition
of conc, HZSOQ’ was carried into the stirred Grignard solution
(15 m1, 7.3 mmoles) at -15 to -20° After stirring at the same
temperature for 1 hr,, the complex was hydrolyzed with 5% HCl and
extracted with ethyl acetate, The ethyl acetate solution was
then extracted with 5%‘Na2003
layer was acidified with conc, HCl and extracted with ethyl

solution, The separated aqueous

acetate, The extract was washed with water, dried and evapor-
ated to give a cfystalline crude product, To the crude product
nonradioactive o-chlorobenzoic acid (0,63 g) was added and the
mixture was recrystallized from benzene to afford o-chlorobenzoic
acid-(carhoxyl—lhc) (1) (1,01 g, 83% of radiochemical yield), mp
141-142°, specific activity 17,5 mCi/mmole,

2-Chloro-5-nitrobenzoic acid~(carboleflhc) (111)

To a solution of o-chlorobenzoic acid—(carboxyl-luC) (11)

(1,01 g) in conc, HZSOM (10 m1) was added dropwise a mixture (3 ml)

of conc. HNO, and conc. H,SO, (1:2 v/v) at O to =5° After stir-
ring at room temperature for 2,5 hr,, the mixture was poured into
ice water and extracted with ethyl acetate, The extract was

washed with water, dried and evaporated to drymess to afford a
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crystalline product, Recrystallization from hot water gave 2~
chloro-5-nitrobenzoic acid-(carboxyl—lbc) (I11) (1.21 g, 82%), mp
166—167'(11t.(6) mp 165°); ir cm_l(nujol): 2500~-3500(0H), 1700(CO0)
and 1530(NO,); nmr § (acetone): 7.80(1H, doublet, J=8 Hz), 8.37
(1H, doublet-doublet, J=8 Hz, 3 Hz) and 8,65(1H, doublet, J=3 Hz ),

2-Ch10ro—5-nitrobenzophenone-(carbonz}-lhc) (1v)

A mixture of 2-chloro-5-nitrobenzoic acid—(carboxyl-luc)(III)
(1,21 g) and PC1, (1.5 g) in dry benzene (30 ml) was heated under
reflux for 2 hr, After removal of excess PCl_. with benzene the
residue was dissolved in dry benzene (30 ml), To the solution
AlCl3 (1.5 g) was added and the mixture was stirred at room temper-
ature for 10 hr, and at 60-65°for 7 hr, The reaction mixture
was added to conc, HCl-ice water and extracted with ethyl acetate,

The extract, after washing with 5% aqueous Na CO3 solution and

2
then water, was evaporated to dryness to yield 2-chloro-5-nitro-
benzophenone-(carbonyl—lhc) (xv) (1.57 g, 98%), mp 84-857 identical

in all respects with authentic unlabelled material,

2—Amino-5—nitrobenzophenone-(carbonyl-luc) (v)

A solution of 2—chloro-5—nitrobenzophenone—(carbonyl-luc)(IV)
(1.57 g) in dimethylsulfoxide (40 ml) was heated in an oil bath at

125—135°and a slow stream of dry NH, gas was passed through the

solution for 7 hr, After coolingjthe reaction mixture was added
to water and extracted with ethyl acetate. The extract was
washed with water, dried and evaporated to afford a crystalline
crude product, Recrystallization from ethanol gave 2-amino-5-
nitrobenzophenone—(carbonyl—luc) (v) (0,89 g)., The mother liquid
was chromatographed over silica gel to recover additional V (O,u?
g, total yield 95%), Pure 2-amino-5-nitrobenzophenone-(carbonyl~-
luC) (V) had a melting point of 166-168"and a specific activity
of 1,56 mCi/mmole, and showed its ir spectrum identical with that
of authentic unlabelled material,

2-Bromoacetamido—S—nitrobenzophenone-(carbonyl—luc) (vr)

A mixture of 2—amino-5-nitrobenzophanone—(carbonyl-luc) (v)
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(0.85 g) and bromoacetyl bromide (0,90 g) in dry benzene (40 ml)
was heated under reflux for 40 min, After cooling, the mixture

was poured into 5% aqueous Na200 solution and extracted with

ethyl acetate, The extract sz washed with water, dried and
evaporated to dryness, The crystalline residue was washed with
ethanol to afford 2-bromoacetamido-5-nitrobenzophenone-~(carbonyl-
ey (vi) (1.17 g, 90%), mp 156-158, specific activity 11,5
mCi/mmole,

l,B-Dihydro—7—nitro—5—phenyl—2H—1,u-benzodiazepin—Z—one—5—1bc
VIII

2—Bromoacetamido-5—nitrobenzophenone—(carbonyl—luc)(VI)(1,17
g) was dissolved in anhydrous tetrahydrofuran (40 ml) and dry NH3
gas was passed through the solution at room temperature for 3 hr,
After removal of the solvent under reduced pressure, the residue
was taken up in ethyl acetate and the solution was washed with
water and dried, Evaporation of the solvent gave a 4:1 oily
mixture (98% of radiochemical yield) of 2-aminocacetamido—-5-nitro-
benzophenone—(carbonyl-luc) (vII) and 1,3-dihydro-7-nitro-5-
phenyl—ZH—l,u—benzodiazepin-Z—one—S-luC (vIIx),. without any
purification the mixture was dissolved in dimethylsulfoxide (5 ml)

and heated on steam bath for 1 hr, The reaction mixture was
poured into water and extracted with ethyl acetate, The organic
layer was washed with water and dried, Evaporation gave a crude

crystalline product to which authentic unlabelled material (VIII)
(0.37 g) was added, Chromatography over silica gel and re-
crystallization from isopropyl alcohol gave pure 1,3-dihydro-7-
nitro-5—pheny1—2H—1,u—benzodiazepin—Z-one-5—1uc (VIII) (1,12 -
radiochemical yield 85%). It had a melting point and a mixed
melting point of 226—2271 a specific activity of 8,03 mCi/mmole,

and was identical in every respect with authentic sample,

1,3-Dihydro-l-methyl-7-nitro=-3-phenyl-2H-1,4-benzodiazepin-2~one~
5-14¢ (1

A mixture of 1,3-dihydro-7-nitro-5-phenyl-2H~1l,4-benzodi-
azepin—Z—one—B—luC (viIx) (0,78 g) and sodium methoxide (1,53 g,
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124 methanol solution) in methanol (10 ml) was stirred at room
temperature for 30 min, After removal of the solvent under re-
duced pressure, the residue was dissolved in anhydrous dimethyl
formamide (20 ml), The solution was allowed to react with
methyl iodide (2 g) at room temperature with stirring for 1 hr,

The mixture was poured into ice water and extracted with ethyl

acetate, The extract was washed with water, dried and evapo-
rated to give a crystalline residue, The residue was chromato-
graphed over silica gel and eluted with chloroform, Evaporation

of the eluent gave nimetazepam-5-14¢ (x) (0.47 g, 75%), mp 157~
158°(recrystallization from ethyl ether), specific activity 8,03
mCi/mmole, It was identical in every respect with authentic

unlabelled nimetazepam,
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