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We have previously  [1] descr ibed the synthesis of 1 ,2-d ihydro-3t t - l ,4 -benzodiazepin-2-ones  with f luorine-  
containing substituents in position 7, including 7-dif luoromethylthio-  and 7-dif luoromethylsulfonyl-5-phenyl-  
1 ,2-d ihydro-3H-1,4-benzodiazepin-2-ones  (Ia and b). 

R 
O61~ ~ 

Ia: R =  SCHFg; Ib: R ~- SOzCHF2; Ic: R----CI. 

On the basis of known corre la t ions  [2] it could have been expected that substance (Ia) would, be s imilar  in 
pharmacological  p roper t ies  to (Ic), since in its e lec t ronic  influence the difluoromethylthio group is an analog 
of the halogen atoms [1]. However, a pharmacologica ! study of substance (Ia) has shown that, in contrast  to the 
7-halo- 5-phenyl - l ,2-d ihydro-3H-1,4-benzodiazepin-2-ones ,  this substance exhibits no antispasmodic action 
even in a dose of 100 mg/kg in the corazole [pentylenetetrazole] antagonism tes t  nor does it possess  a sedative 
and myorelaxant  action (Table 1). 

The reason  for this anomaly could be a pecul iar  metabol ism and pharmacokinet ics  of this benzodiazepine. 
The present  investigation was undertaken in o rder  to tes t  this hypothesis, 

To study the metabol ism of substance (I) and its distr ibution and those of its biotransformation products  
in the organism of white rats  we have synthesized potential metabolites of this substance. Taking into account 
the main pathways of the metabol ism of the 1 ,2-dihydro-3H-1,4-benzodiazepin-2-ones  [3] and of sulfur-contain-  
ing organic compounds [4], it might have been expected that the metabolites of substance (Ia) would be the 
products  of i ts oxidation at position 3 and at the sulfur atom of the difluoromethylthio group - 7-substituted 3- 
hydroxy-7-phenyl - l ,2 -d ihydro-3H-1 ,4-benzodiazep in-2-ones  (IIa, b), and also the products  of the i r  fur ther  t r an s -  
formations - 4-phenylquinazolin-2-ones (IIIa, b) and 2-aminobenzophenones (IVa, b), 

za - -zb 

chit  5 OoH~ o6g ~" 

~ra. b ,ra, b ~a. b 

a ) R = so~ z 
b) Ro sozc~z 

Compounds I I I a  and b and IVa and b (R=SCHF2, SO2CHF 2) were obtained by methods descr ibed previously 
[1, 5]. Then, by known schemes [6, 7], compounds (IIa and b) were synthesized by a se r i e s  of t ransformat ions  
f rom the aminobenzophenones (Table 2). 

The individualit ies of all  the compounds were established by TLC, and the i r  s t ruc tures  were confirmed by 
IR and UV spectroscopy.  
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TABLE 1. P h a r m a c o l o g i c a l  Ac t iv i t i e s  of  
Compounds  (Ia-c)  

A:tagonism Disturbance Disturbance 
[of orienta- of motor co- 

Compound corazole Iti~ effectreacti~ ordination 

la 
Ib 
Ic 

100--0 
100--0 
0,35 

(0,23--0,53) 

100--0 
100--0 

3,7 
(2,46--5,5) 

100--10 
100--10 

14,0 
(9,6--20,3) 

Note.  The  ED (in m g / k g )  and the con-  
f idence i n t e r v a l s  a r e  g iven  f o r  compound  
(It). 

T A B L E  2. P r o p e r t i e s  of  the  Compounds  Syn thes ized  

Com- 
pound 

IIa 
IIb 
Va 
Vb 

Via 
VIb 

VIIa 
VIIb 
VIIIa 

VIIIb 

[Yield, *C .% mp, 

46 

44 
62 
71 
85 
79 

196--8 
256--7 
127--8 
187--8 
120--1 
179--81 
204--6 
271--3 
154--5 
238--9 

57,5 
52,4 
57,2 
51,4 
54,3 
49,8 
57,3 
52,3 
57,2 
52,8 

Found, % 
H L F  

| 

3,6 [ 11,3 
3,4 [ 10,6 
4,2 12,9 
3,6 11,9 
3,0 --  
2,7 
3,8 IL3 
3,2 10,5 
3 6 10,2 
3:3 9,2 

Empirical 
formula ] 

8,4 ClsHI~F2N20~S 
7,5 ClsHx2FzN~O4S 
9,4 Cx~HI~F~N~OS 
8,5 Cx4Hx~F~N~OsS 
8,1 Ca6HxiCIF~N~O. C 
7,2 E16HxxCIF2N20~5 
8,5 C16HI~F~N20~S 
7,8 C16Hx2F~N~O~S 
7,6 Cx sHI4F2NzOsS 
7,1 C1 sH14FzNzOsS 

Calculated, % 
c H F 

57,6 3,6 11,4 
52,5 3,3 10,4 
57,1 4,1 12,9 
51,5 3,7 11,7 
54,5 3,1 --  
50,0 2,9 
57,5 3,6 I~,4 
52,5 3,3 I0,4 
57,4 3,7 10,1 
53,0 3,4 9,1 

8,4 
7,7 
9,5 
8,6 
8,0 
7,0 

8,4 
7,7 
7,4 
7,0 

T A B L E  3. D y n a m i c s  of  the D i s t r i b u t i o n  of flu) and I t s  Metabo l i t e s  
(I/a) and (IIIa) in the L i v e r ,  Blood, and B r a i n  of  White  Ra t s  (M + m) 

Object of 
investigation 

Liver 

Plasma 

Brain 

Com- 
pound 

Time after administration, rain 
5 [ 15 I 30 I 120 

amount of the substance after administration, mg/kg 

Ia 
IIa 

IIIa 
Ia  
IIa 

IIIa 
Ia 

I I a  
iiia 

3,07-+-0,32 
3,87++.0,38 
2,05+_0,10 
3,80___0,17 
2,92+0,56 
1,63-t-0,3 
4,05+0,26 
2,60+0,36 
1,19-+-0,18 

14,32+0,66 
7,76-t-I ,l 0 
2,63+0,25 
5,84+0,32 
3,24+0,43 �9 
3,17+0,65 
5,69+O,59 
3,81-t-0,77 
2,74_____O,63 

9,91 ___0,25 
5,60+0,47 
1,76-t-0,35 
7,90___0,78 
4,75___o,73 
1,73+0,29 
8,75~0,54 
5,61§ 
1,77~0,35 

16,83• 
7,04+0,93 
6,27+o,22 

14,25• 
2,80• 
3,91_+0,49 

!2,91• 
6,06+0,40 
1,79_0,29 

E X P E R I M E N T A L  ( P H A R M A C O L O G I C A L )  

The  p h a r m a c o l o g i c a l  p r o p e r t i e s  of s u b s t a n c e s  (I-HI) w e r e  s tudied  as  d e s c r i b e d  as in [2], a n d t h e i r  m e t a b -  
o l i s m  and d i s t r i b u t i o n  in the o r g a n i s m  of white  r a t s  w a s  g iven  in [3]. Compound  ( I a ) i n  a dose  of 20 rng/kg  was  
a d m i n i s t e r e d  i n t r a p e r i t o n e a l l y  in the  f o r m  of a s u s p e n s i o n  in Tween-80 .  The  s t r u c t u r e s  of the m e t a b o l i t e s  
w e r e  e s t a b l i s h e d  by c o m p a r i s o n  with  au thent ic  s a m p l e s  of s u b s t a n c e s  ( H - I V ) .  It  was  shown by T L C  and UV 
s p e c t r o s c o p y  tha t  the m a i n  m e t a b o l i t e s  of  (Ia) w e r e  7 - d i f l u o r o m e t h y l t h i o - 3 - h y d r o x y - 5 - p h e n y l - l , 2 - d i h y d r o -  
3 H - 1 , 4 - b e n z o d i a z e p i n - 2 - o n e  (IIa) and 6 - d i f l u o r o m e t h y l t h i o - 4 - p h e n y l q u i n a z o l i n - 2 - o n e  (IIIa). In addit ion,  
a n o t h e r  r r~ tabol i te  was  de t ec t ed  the s t r u c t u l ~  of which  i t  has  not been p o s s i b l e  to  e s t a b l i s h  by the me thods  
ind ica ted  above .  

Compounds  ffa), (Ha), and (IIIa) w e r e  d e t ec t ed  in the b ra in ,  l i ve r ,  and blood p l a s m a  (Table  3). In the blood 
p l a s m a  the c o n c e n t r a t i o n s  of  the in i t i a l  compounds  i n c r e a s e d  with t i m e ,  r e a c h i n g  a m a x i m u m  at the end of the 
i nves t iga t ion .  The  m a x i m u m  amoun t  of  the 3 - h y d r o x y  me tabo l i t e  (IIa) a p p e a r e d  at the 3 0 - m i n u t e  inves t iga t ion ,  
and the d i s t r i b u t i o n  of the qu inazo l ine  (IIIa) had a t w o - p h a s e  na tu re  with m a x i m a  at  the 25th and 125th minu tes  
of i nves t iga t ion .  A t w o - p h a s e  na tu re  of  the d i s t r i b u t i o n  f o r  the in i t i a l  (Ia) and i t s  m e t a b o l i t e s  was  o b s e r v e d  in 
the l i v e r s  of  the a n i m a l s .  In th i s  r e s p e c t ,  compound  (Ia) d i f f e r ed  s h a r p l y  f r o m  o t h e r  7 - s u b s t i t u t e d  1 , 4 - b e n z o -  
d i a z e p i n - 2 - o n e s  [3]. P r a c t i c a l l y  a l l  the  m e t a b o l i t e s  p e n e t r a t e d  to  the b r a i n  u n i f o r m l y  and r e a c h e d  t h e i r  m a x i -  
m u m  c o n c e n t r a t i o n  t h e r e  a t  the end of the inves t iga t ion .  
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The result.-: o~)taincd indicate that the absence  or  low level  of act ivi ty in the above-ment ioned  tes ts  is not 
due to the pharmacok ine t i c  c h a r a c t e r i s t i c s  of ( Ia)and its metaboli te .  In the l ightof  informat ion that has r e -  
cently appeared  on the influence of s t e r i c  fac tors  on the affinity of 1 ,4-benzodiazepine de r iva t ives  fe r  the c o r -  
responding reeepfo r s  [8], it may be a s sumed  that the reduction of the activity of substance  (I) is due to the 
].arger volume of the di f luoromethyl thio  and di f luoromethylsulfonyl  groups as compared  with halogen a toms and 
the ni t ro group. 

EXPERIMENTAL (CHEMICAL) 

spectra were taken on a IKS-14a instrument in CC14, and UV spectra on a Specord UV-VIS (GDR) 
spectrophotometer in ethanolic solution. 

2-Amino-5-difluoromethylthiobenzophenoneoe-Oxime (Va). At 35~ with stirring, 6 ml of a solution of 
3.6 g of caustic soda was added to a mixture of 5.58 g (0.02 mole) of 2-amino-5-difluoromethylthiobenzophenone, 
2.63 g (0.02 mole) of hydroxylamine sulfate, and 32 ml of ethanol, the mixture was heated at 80~ for 30 rain and 
was then cooled, and a 3% solution of hydrochloric acid was added to pH 7.0. The precipitate that deposited was 

crystallized from toluene. 

2-Amino-5-difluorometbylsulfonylbenzophenone ~-Oxime (Vb). This was obtained similarly. 

IR spectrum, cm-l: 3611-3535 (OH), 3412-3386 (NH), 1609 (C----N). 

2-Chloromethyl-6-difluoromethylthio-4-phenylquinazoline 3-Oxide (Vla). A solution of 1.5 g (0.005 mole) 
of (Va) in 6.4 ml of glacial acetic acid and 0.7 ml (0.0052 mole) of ehloroacetyl chloride was stirred at 20~C for 
48 h while being periodically saturated with hydrogen chloride, and it was then concentrated in vacuum. The 
resulting precipitate was dissolved in methylene chloride, the solution was washed with sodium carbonate solu- 
tion and with water, and the (Via) was precipitated with petroleum ether and reerystallized from ethanol. 

2-Chloromethyl-6-difluoromethylsulfonyl-4-phenylquinazoline 3-Oxide (VIb). This was synthesized 

similarly from (Vb). 

7-Di f luo rome thy l th io -5 -pheny l - l , 2 -d ihydro -3H-1 ,4 -benzod iazep in -2 -one  4-Oxide WIIa). To a solution of 
1 g of caust ic  soda in 15.3 ml of 85%. ethanol was added 0.9 g (0 .0025mole)of(Via) ,  and then the mixture  was 
s t i r r ed  for 20 min and it was diluted with 15 ml of wa te r  and acidified with dilute HC1. The p rec ip i a t e tha t  
deposited was c rys ta l l i zed  f rom ethanol.  

IR spec t rum,  cm- l :  3416 (NH), 1710 ( C = O ) ,  1619 ( C =  N), 1286 (N-*O). 

7 -Di f luo romethy l su l fony l -5 -pheny l - l , 2 -d ihydro -3H-1 ,4 -benzod iazep in -2 -one  4-Oxide (VIIb). This  was 

obtained f rom (Vib) s imi l a r ly .  

3 -Ace toxy -7 -d i f l uo rome thy l th io -5 -pheny l - l , 2 -d ihyd ro -3H-1 ,4 -benzod iazep in -2 -one  (VIIIa). A suspension 
of 1.15 g (0.00035 mole) of (VIIa) in 10 ml of ace t ic  acid was s t i r r ed  with heat ing in the wa te r  bath until d i sso lu-  
tion was complete  (20-30 rain). After  cooling, the (VIIIa) was sepa ra ted  off and it was r ec rys t a l l i zed  f r o m  
ethanol. 

IR spec t rum,  cm-~: 1745 (es te r  C =O) ,  1697 (amide C =O) .  

3-Acet~xy-7-di~u~r~methy~su~f~ny~-5-pheny~-~ '2-d ihydr~-3H-~ '4-benz~diazepin-2-~ne  WllIb). This 
was synthes ized f rom (VIIb) s i m i l a r l y .  

7 -D i f l uo rome t hy l -3 -hyd roxy -5 -pheny l - l , 2 -d ihyd ro -3H-1 , 4 -benzod i azep in -2 -one  (Ha). A suspension of 
1.9 g (0.0051 mole) of (VIlIa) in 40 ml of ethanol was t r ea t ed  with 3 ml of 4 N caust ic  soda, and then 40 ml of 
wa t e r  and ace t ic  acid to pH 4.0-5.0 were  added, and the (IIa) that  deposited was c rys ta l l i zed  f rom ethanol. 

IR spec t rum,  ore-l:  3614-3480 (OH), 3390-3200 (NH), 1685 (C =O).  

UV spec t rum,  hmax, nm (log ~)= 205 (4.2), 240 (4.4). 

{lib) was obtained s imi l a r ly .  
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STUDIES ON THE MUTAGENIC EFFECTS OF 

! 
E. A. G v a z a v a ,  Yu. A. R e v a z o v a ,  
L.  U. R a d c h e n k o ,  V. A. B r a t s l a v s k i i ,  
N. G. O b l a p e n k o ,  a n d  E. V. B o b r i n e v  

T O M I Z I N E  

UDC 615.277.3.015.4 : 575.224.22/23 

Tomizine (4-methoxy-6-aminopyrimido[4,5-b](1,4)-thiazine chlorohydrate) differs from other antineo- 
plastic agents that act as folic acid antagonists in its mechanism of action [1]. Tomizine inhibits dehydrofolate- 
reduetase and the aminopterin-inactivating enzyme. While tomizine is as effective as methotraxate as an anti- 
neoplastic agent, it is less toxic and accumulates to a lesser  extent. Since no information is currently avail- 
able on the mutagenicity of tomizine, we tested it for such effect on a number of test objects. 

EXPERIMENTAL 

The Ames Salmonella/microsometest was employed to test for the ability of tomizine* to induce genetic 
mutations in bacteria [2]. The techniques have been described in [3, 4]. The strains of Salmonella typhimurium 
used were TA 1535 and TA 1538, and their isogenic strains TA I00 and TA 98 containing plasmid pKM I01 [5, 6]. 
Use of these strains favors detections of various types of mutations. Mutagenesis was followed in terms of in- 
duction of revertants from auxotrophy for histidine to prototrophy. Variations were introduced which made it 
possible to follow the mutagenicity of tomizine without (NMA) and with metabolic activation (WMA) [4]. For 
positive controls in the NMA experiments nitrosomethylurea was used on TA 1535 and TA I00, and DDDTDP [7] 
on TA 1538 and TA 98. For positive controls in the WMA experiments nitrosomorpholine II was used on TA 
1535 and TA I00. The resultsare presented in Table I. A mutagenic effect is indicated when the number of 
revertants on the experimental dishes exceeds by 2.5-times the number on pure control (negative control)dishes. 
There was not a single result that would indicate tomizine mutagenicity on the basis of this criterion. However, 
the agents used in the positive controls were efficient in inducing mutations in these strains. Therefore,  this 
test  showed that tomizine did not induce genetic mutations in bacteria. 

The standard Meller-5 method was used to test  tomizine for ability to induce genetic mutations in droso-  
phila [8]. D-32 males were treated with three concentrations of tomizine (in 570 sugar) for three days on glass 
fi l ters.  The results are  given in Table 2. 

Table 2 indicates that tomizine induces a statistically significant inc rease  in the incidence of lethal r e c e s -  
sive mutations at every  concentration tested. 

Standard methods were also employed in the evaluation of tomizine-induced dominant lethal mutations in 
mouse embryonal cells based on the selective susceptibility of the different stages of sperrnatogenesis [9]; the 
five-week experiment was performed with outbred mice. The dosages employed were 3 rng/kg (human thera-  
peutic dose), and 14, 45, and 90 mg/kg (0.5 LDs0 for mice). Induced mortality was determined only on the basis 
of postimplantation death. The data were treated according to the nonparametric cr i ter ia  of Wilcoxon [10]. 

* The tomizine sample was kindly provided by Prof. T. O. Safonova, chief of the Laboratory for  the Synthesis 
of Antineoplastio Agents, S. Ordzhonikidze All-Union Scientific-Research Institute of Chemical Pharmacology. 
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