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In the preceding papers [1-3], we showed that phenazepam [7-bromo-5-(o-chlorophenyl)- l ,2-dihydro- 
3H-1,4-benzdiazepin-2-one] (I) has a high physiological activity, and in several  tests exceeds certain prep-  
arations of the 1,4-benzdiazepine series .  To study the metabolism and pharmacokinetics, and to clarify 
certain aspects of the action mechanism of I, we synthesized I tagged with 14C isotope at position 2. We used 
the available data [4- 6], and also synthesized the potential metabolites of h the 3-hydroxy derivative (II), 
quinazolin-2-one (III), and the corresponding benzophenone (IV). 
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The total radioactivity of synthesized I was determined in a solution of a toluene-alcohol ic  scintillator 
on a liquid scintillation photometer SL made by the f irm "Intertectmique" (France). 

The radioactivity of the sample was studied at intervals of 0.014-0.14 and 0.7-70 ~g. In all cases, we 
observed a l inear dependence between the recorded radioactivity and the amount of the substance. The specific 
radioactivity of I was 1 mCi/mole. 

To find the purity of I and to separate it from potential metabolites, compounds I-IV were deposited on 
a chromatographic plate in the form of a line 1 cm long. For  this purpose, we used chromatographic 150 x 150 
mm plates "Silufol UN-254." We chromatographed the samples in the solvent system c h l o r o f o r m - a c e t o n e -  
30% aq. ammonia (75:25:0.5) .  Under these conditions, compounds I-IV separate on the plates with different 
Rf values. The distribution of the starting compound and its metabolites on the chromatograms in their 
extraction from biological media was controlled by comparing their  Rf values and the color in UV light (X 254 
nm) with s imilar  parameters  of the synthesized compounds. 

The quantitative determination of the tagged compound and its metabolites usually involves its elution 
from the chromatographic plate and finding the degree of extractability from both the chromatograms and their  
biological samples. Figure 1 shows that af ter  chromatographic isolation of compound I, followed by repeated 
extraction in a toluene-alcoholic  scintillator, the specific radioactivity of the samples studied decreased.  To 
find the reason for the decrease in the specific radioactivity of I, we determined the radioactivity of different 
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Fig. 1. Radioactivity of samples  of compound I. 1) Total radioactivity 
of compound determined at the range of 0.01-0.15 pg; 2) radioactivity 
of extracts  from chromatographic plate (Rf 0.5-0.6) af ter  chromato- 
graphing I. 

Fig. 2. Radioactivity of I extracted from iiver (triangles), brain 
(circles), and blood plasma (squares) homogenates after chromato- 
graphy. 

sections of the chromatograms (seeTable 1). We found that 83.36 �9 1.52% of the compound studied, or 98.75% 
of the total amount of sample deposited on the plate, can be reported by the radiochromatographic method. 
These resul ts  indicate the high purity of the synthesized compound. 

To verify the possibility of using the radioactive preparation obtained to study metabolism and the d is-  
tribution in the experimental animals of phenazepam and its metabolites from biological media, we used the 
liver, brain (1 : 5), and blood plasma homogenates of white rats .  A given amount of I in 0.05 ml of ethanol 
was introduced into 1 ml of the corresponding media. After incubation of the samples for  1 h at 37~ the pH 
of the probes was adjusted to pH 8.0, and the mixture was twice extracted by a 5-fold volume of chloroform. 
The extracts  were evaporated to dryness in concentrators and the residue dissolved in ethanol. The alcoholic 
solutions (0.1-0.2 ml) were deposited on a chromatographic plate. Par t  of the coextracted compounds were 
removed from the plat e by a method already described [7]. We chromatographed the compound given as above. 
Figure 2 shows that the degree of extraction of I was independent of the nature ofbiologica_l substrate. In 
all the procedures which were carr ied  out, we detected 80.9 ~ 2.6% of the totalradioact ivi ty  introduced into 
the biological media. If we cor rec t  for  the extractability of the radioactive sample from the chromatographic 
plates (see Fig. 1), we can conclude that during a twice-repeated extraction of I by chloroform from the liver 
and brain homogenates and also from the blood plasma, more than 97% of the total radioactivity is extracted. 

By combining the methods of extraction of I and its metabolites from blood plasma of white rats,  to which 
the compound was administered intraperitoneally in a dose of 14 mg/kg, chromatographic separation, and quali- 
tative determination, we showed that the metabolism of I can be studied in vivo (Fig. 3). In this case, the 
radioactivity was determined on a chromatographic plate with an interval of 0.05 of the Rf value. We noted 
that, together with the initial compound I, its principal metabolite II is present  in blood plasma. 

E X P E R I M E N T A L  

Glycyl-(1J4C) Chloride Hydrochloride. A suspension of 0.47 g (0.0062 mole) of glycine-(1-14C) with a 
specific activity of 30.5 mCi/mole (preliminarily ground to powder, and dried to ll0~ for 2 h) in 7 ml of dry 
chloroform is saturatedwithdryhydrogen chloride at 20~ for  10-15 min, and then 1.29 g (0.0061 mole} of 
phosphorus pentachloride is added. The reaction mixture is s t i r red  for  not less than 20 h at 20~ The reaction 
mixture is then filtered, and the precipitate is washed with 10 ml of dry carbon tetrachloride.  Glycyl-(1-14C) 
chloride hydrochloride melts between 110 and 120~ 
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TABLE 1. Amount of Radioact ive  Mate-  
r i a l  Detec ted  at Given Sections of C h r o -  
ma tograph ic  P la te  dur ing Chroma tog raphy  
of I in C h l o r o f o r m - A c e t o n e - 3 0 %  aq. 
Ammonia  Sys tem (75 : 25 : 0.5) (M -~ m, n = 
6). 

Ry 

Radioactivity detected 
% ~ ~ % of total amount 

I I introduced of I found on plate 

0--0,1 
O, 1--0,25 

0,25--0,40 
O, 40--0,60 
0,60--1,0 

0--1 

0,70• 
0,14~0,01 
0,15• 

82,32___ 1,42 
0,03_0,005 

83.36+ 1,51 

0,83• 
0,17~-0,03 
0,19• 

98.75• 
0,3• 

100,00• 

7 -Bro  mo -5 - (o-ehlorophenyl)  -112 -d ihydro-  3H- l ,  4 -  benzdlaz epin-2 -one-(2--14C) (I). Glycyl-(I-14C) chlo-  
r ide  hydrochlor ide  is added to a solution of 1.07 g (0.0035 mole) of 5 - b r o m o - 2 ' - e h l o r o - 2 - a m i n o b e n z o p h e n o n e  
[2] in 5 ml  of d r y  ch loroform.  The reac t ion  mix tu re  is  boiled, with s t i r r ing ,  until  evolution of hydrogen chlo-  
r ide  cea se s  (3.5 h). The mix ture  is cooled to room t e m p e r a t u r e ,  2 ml  of wa t e r  is  added, and aqueous a m -  
monia  is g radual ly  added, with s t i r r ing ,  to a p e r s i s t e n t  sl ightly alkal ine react ion.  The aqueous l aye r  is  s e p a -  
rated,  the ch lo ro fo rm solution is  once again washed with 3 ml  of water ,  and then evapora ted  in vacuo.  A 4 - m l  
por t ion of toluene is added to the res idue,  and the solution is  evapora ted  to comple te  r e m o v a l  of the solvent 
at a t m o s p h e r i c  p r e s s u r e .  The prec ip i ta te  is  r ed i s so lved  in toluene and f i l tered.  

By c rys ta l l i za t ion  f rom a toluene solution, 0.5 g of 7 - b r o m o - 5 - ( o - c h l o r o p h e n y l ) - l , 2 - d i h y d r o - 3 H - 1 , 4 -  
benzdiazepin-2-one(2  J4C) with speci f ic  ac t iv i ty  of 1 m C i / m o l e  is obtained; r ad iochemica l  yield 98.75%, mp 
220-222~ Found %: C 51.6; H 2.6; N 8.1. C15H10BrC1N20. Calculated,  %: C 51.5; PI 2.9, N 8.0. 

5 - B r o m o - 2 '  - ch lo ro -2 -b romoaee tamidobenzophenone  is obtained by  the p rocedu re  given in [8] f r o m  5-  
b r o m o - 2 ' - c h l o r o - 2 - a m i n o - b e n z o p h e n o n e  (IV) in a yield of 90%, mp 157-158~ Found, %: C 41.6; H 2.5; N 3.5. 
CIsH10Br2CLNO 2. Calculated,  %: C 41.7; H 2.3; 1N 3.2. 

5 - B r o m o - 2 '  - ch loro-2- iodoace tamidobenzophenone  is obtained by the p rocedure  given in [9] f r o m  5-  
b r o m o - 2 '  - ch lo ro -2 -b romoace t amido -benzophenone  in a yield of 80.5%, mp 114-116~ Found, %: C 37.2; H 
2.2; N 3.2. C15Hi0BrC1NO2 . Calculated,  %: C 37.6; H 2.1; N 2.9. 

5 -Bromo-2 ' - c h l o ro -2 - (2 -hyd roxyam i noac e t amido )benzophenone  is  obtained by  the p rocedure  given in [9] 
f r o m  5 - b r o m o - 2 ' - c h l o r o - 2 - i o d o a c e t a m t d o b e n z o p h e n o n e  in a yield of 99%, mp 171-172~ Found, %: C 47.0; 
H 3.3; N 7.5. CIsHi2BrCLN203. Calculated,  %: C 46.9; H 3.1; N 7.3. 

7 -Bro  mo-5 - (o  -chlorophenyl)  -1, 2 -dihydro -3H-1,  4-benzdiaz  ep in-2-one  -4-oxide is obtained b y  the p r o -  
cedure  given in [10] f r o m  5 - b r o m o - 2 ' - e h l o r o - 2 - ( 2 - h y d r o x y a m i n o a c e t a m i d o ) b e n z o p h e n o n e  in a yield of 66%, 
mp 245-247~ Found, %: C 49.6; H 2.9; N 8.0. C15H10BrCIIN202. Calculated,  %: C 49.2; H 2.7; N 7.7. 

7 -Bro  mo - 3 - a ce t oxy -  5 - (o-chlorophenyl)  -1,2 - dihyd t o -  3H-1, 4 -  benzdiaz ep in-  2 - one is obtained by  the 
method given in [10] in a yield of 70%, mp 280-282~ Found, %: C 49.8; H 3.1; N 7.0. C!THI2BrC!N203. C a l -  
culated, %: C 50.1; H 2.9; N 6.9. 

7 - B r o m o - 3 - h y d r o x y - 5 - ( o - c h l o r o p h e n y l ) - l , 2 - d i h y d r o - 3 H - 1 , 4 - b e n z d i a z e p i n - 2 - o n e  (YD. A 30 ml  por t ion 
of 4 N sodium hydroxide is added to a suspens ion of 2 .1  g (0.0051 mole) of 7 - b r o m o - 3 - a e e t o x y - 5 - ( o - c h l o r o -  
pheny l ) - l ,2 -d ihydro-3H-1 ,4 - -benzd iazep in-2-one  in 40 ml  of alcohol.  The sodium sa l t  of II p rec ip i ta tes  a f te r  
s t i r r i ng  in the cold. A 5 0 - m l  por t ion of wa te r  is  added to the suspension,  and the reac t ion  mix ture  is acidified 
with ace t ic  acid to a neu t ra l  r eac t ion .  P a r t i a l  p rec ip i ta t ion  occurs .  The prec ip i ta te  is f i l t e red  and wa te r  is 
added to the solution to p rec ip i t a te  the r e m a i n d e r  of the product .  Rec rys ta l l i za t ion  f r o m  ethanol gives 63% 
of II, mp 160-162~ Found, %: C 49.2; H 2.9; N 7.9. C15H10BrC1N202. Calculated,  %: C 49.2; H 2.7; N 7.7. 

6 -Bromo-4- (o -ch lo ropheny l )qu inazo l in -2 -one  (HI). A mix ture  of 2.17 g (0.007 mole) of 5 - b r o m o - 2 ' -  
eh loro-2-aminobenzophenone  and 0.72 g (0.012 mole) of u r e a  is heated on an oil bath fo r  2 h at 180- 200~ 
Then another  0.36 g (0.006 mole) of u r e a  is added, and heat ing is  continued for  ano ther  1.5 h. The cold solid 
p rec ip i t a te  is d isso lved  in ch lo ro fo rm and wate r .  The ch lo ro fo rm solution is evaporated,  and the res idue  
r e e r y s t a l l i z e d  f r o m  toluene.  Yield 89%, mp 350~ (decomp.).  Found, %: C 51.0; H 2.3; N 8.2. C14HsBrC1N20. 
Calculated,  %: C 50.1; H 2.4; N 8.3. 
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Fig. 3. Radiochromatogram of a blood plasma 
extract of white rats 180 min after intraperi-  
toneal administration of I in a dose of 14 mg/kg. 
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