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N I T R A T I O N  OF 7~ AND 8 - M E T H Y L - 4 - R - 1 t I - 2 , 3 - D I H Y D R O -  

1 , 5 - B E N Z  ODIA Z E P I N - 2 - O N E S  

Z .  F .  S o l o m k o ,  T.  S. C h m i l e n k o ,  
P.  A. S h a r b a t y a n ,  N. I .  S h t e m e n k o ,  
and  S. I .  K h i m y u k  

UDC 547.892.07 : 542.941.7'958.1 

4-R-8-Methyl-2,3-dihydro-lH-1,5-benzodiazepin-2-ones are nitrated in the 7 position, whereas 
their 7-methyl analogs are nitrated in the 1, 8, or 9 position. The nitration of 4,8-dimethyldi- 
hydrobenzodiazepinone proceeds as pr imary substitution at the Nt atom of the amide group. 
The resulting N~-nitroamide undergoes prototropic rearrangement to the 9-nitro isomer in 
strongly acidic media. 

In the nitration of 1,5-benzodiazepin-2-ones the nitro group enters the 7 position, i.e., the para position 
relative to the amide grouping [1, 2]. In the present research we established that the introduction of a Ctt 3 
group in the 8 position does not change the orientation (although One might have expected the formation of the 
9-nitro isomer). The corresponding 7-nitro compounds (IIa-e) are formed in 78-93% yields from 4-substituted 
8-methyl-2,3-dihydro-1H-1,5-benzodiazepin-2-ones ([a-c) by nitration with potassium nitrate in concentrated 
sulfuric acid. 

la-C I la-C 

I, I I  a R=CHa; b R=C6H~; c R=C6H4OCH3- p 

The 1)MR spectrum of IIa contains two singlets of the 6-H and 9-H aromatic protons (7.56 and 8.57 ppm), 
and the observed shift of 0.77 ppm of the singlet of the methyl group of the benzene ring as compared with the 
signal in the spectrum of the starting benzodiazepinone Ia is in agreement with the usual shift under the in- 
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fluenoe of an adjacent  ni t ro group.  An ion peak  with m/e  203 (2.5% of the m a x i m u m  peak), which is fo rmed  as 
a r e su l t  of  the elmhaation of an NO molecule  that  is c h a r a c t e r i s t i c  for  a roma t i c  ni t ro  compounds,  is obse rved  
in the m a s s  s p e c t r u m  of Ia  in addition to a r a t h e r  intense (26%) mo lecu l a r  ion peak. In addition, the molecu la r  
ion may  undergo f ragmenta t ion  with the spl i t t ing out of an OH rad i ca l  (2%) (this p r o c e s s  provides  evidence that  
the ni t ro  and methyl  groups  a re  in adjacent  posi t ions  [4]) o r  ketene and an OH group spli t  out to give a m a x i m u m  
ion ha the s p e c t r u m  ( m / e  174). Splitting out of  ketene has often been noted for  such s t ruc tu r e s  [5]. A s i m i l a r  
m a s s  s p e c t r u m  was also obtained for  IIb. 

The posi t ion of the ni t ro  group in l ib,  c was conf i rmed by acid hydro lys i s  to diamine VII. The UV s p e c t r a  
of these  compounds [maxima at 275-285 nm (log ~4.30-4.40)] a re  s i m i l a r  to the UV spec t r a  of the model  7 -n i f ro -  
diazepinones [2]. 

In the n i t ra t ion of 4 ,7 -d ime thy l -2 ,3 -d ihydro - lH-1 ,5 -benzod{azep in -2 -one  (IIIa), in which the 7 posit ion 
is blocked by a methyl  group, we isolated th ree  mononi t ro  compounds (IV, Va, and Via) in 33.6, 26.5, and 5.7% 
yie lds ,  r e spec t ive ly .  

The s p e c t r u m  of minor  component  Via  contains the intense absorpt ion at 230 nm that  is c h a r a c t e r i s t i c  
for  the 8-ni t ro  i s o m e r .  The s a m e  compound is the pr inc ipa l  product  of the reac t ion  of 4 - m e t h y l - 5 - n i t r e - o -  
phenylenediamine (VII) with ace toace t ic  e s t e r  in ref luxing xylene;  this p rovides  a bas i s  for  the ass ignment  of 
the 4 , 7 - d i m e t h y l - 8 - n i t r o - 2 , 3 - d i h y d r o - l H - 1 , 5 - b e n z o d t a z e p i n - 2 - o n e  s t ruc tu re  (Via) to it. 

The P1VIR s p e c t r u m  of Va contains two doublets of meta -coupl ing  protons  (J~,8 ~- 2 Hz), which indicates 
that  the ni t ro group is in the 9 posi t ion.  The NH band in the IR s p e c t r u m  is obse rved  in the fo rm of a broad  
peak  at 3260 cm -1 due to an in t r amolecu la r  hydrogen bond between o -o r i en ted  nitro and acetamido groups.  

CH3/ N 

IV 

Illa-c CH3 

N O 2 - ~ N  H%/'O 

c .S  " ~  -N--~-<.~ 

C . ~ . . ~ N . ,  ac eto.____ac e t i y  vla-c 

NO2 ~ . . ~ N H  2 ester ~ c.~.. ~ ~NH--~ ~ 

Vii NO2 ~/~N~_~CH ~ 
I! a 

I I I ,V,  V I a  R=CH3; b R=C6H~; C R~CoH4OCH3- p 

The IR s p e c t r u m  of the th i rd  compound (IV) does not contain apprec iable  absorpt ion in the NH region,  but 
its i s emer i za t i on  to the 9-n i t ro  i s o m e r  (Va) is obse rved  when it is d issolved in 50% sulfur ic  acid; this is in 
a g r e e m e n t  with the B a m b e r g e r  r e a r r a n g e m e n t  for N-ni t roani l ines  [6, 7] and makes  it poss ib le  to ass ign the 1- 
n i t r o - 4 , 7 - d i m e t h y l - l H - 2 , 3 - d i h y d r o - l , 5 - b e n z o d i a z e p i n - 2 - o n e  s t ruc tu re  to it. When the n i t ra t ion of I l ia  is mon-  
i tored by th in - l aye r  ch roma tog raphy  (TLC), IV and t r a c e s  of Va are detected in the reac t ion  mix tu re  in the 
f i r s t  minutes ,  but the amount of i s o m e r  Va i n c r e a s e s  apprec iab ly  with t ime .  I s o m e r  Via is fo rmed  slowly and 
can be detected only toward the end of the reac t ion .  

Thus in the case  of 7-subst i tu ted  benzodiazepin-2-one  we were  able to obse rve  p r i m a r y  substi tut ion at the 
n i t rogen a tom of the amide group, during which the r e su l t ing  N-n i t roamide  IV undergoes  p ro to t rop ic  r e a r r a n g e -  
ment  to 9-ni t ro  i s o m e r  Va. Ster ic  f ac to r s  (the effect  of the CH 3 group) r e t a r d  C ni t ra t ion in the 8 posit ion. 

In the n i t ra t ion of 4 - p h e n y l - 7 - m e t h y l - 2 , 3 - d i h y d r o - l H - 1 , 5 - b e n z o d i a z e p i n - 2 - o n e  (IIIb), in which conjugation 
between the benzene r ings  p romote s  delocal iza t ion of the posi t ive charge  in the t rans i t ion  s ta te ,  we were  unable 
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to  de t ec t  (by TLC) compounds  of  the  IV type ,  but i s o m e r s  Vb and VIb a r e  f o r m e d  in a l m o s t  equal  amounts ,  l~e- 
p l a c e m e n t  of  the phenyl  g roup  by  a p - m e t h o x y p h e n y l  g roup  has  an even s t r o n g e r  ef fec t  on the i s o m e r  ra t io ,  
and only  8 - n i t r o - 4 -  (p;-methoxyphenyl)-  7 - m e t h y l - 2 , 3 - d i h y d r o - l H - 1 , 5 - b e n z o d i a z e p i n - 2 - o n e  (VIc) was i so la ted  
in the  n i t r a t ion  o f  RIc .  

The m a s s  s p e c t r o m e t r i c  f r a g m e n t a t i o n  da ta  a re  a lso in a g r e e m e n t  with the s t r u c t u r e s  of  Va, b and Via, 
b.  Thus  in the c a s e  o f  o r tho  o r i en ta t ion  o f  the n i t ro  and me thy l  g roups  in Via, b the m k x i m u m  peaks  a re  the 
peaks  o f  ions c o r r e s p o n d i n g  to spl i t t ing  out o f  a ke tene  m o l e c u l e  and a h y d r o x y l  g roup  f r o m  the m o l e c u l a r  ion. 
In the c a s e  o f  9 -n i t ro  d e r i v a t i v e s  Va, b the  m a x i m u m  peak  b e c o m e s  the peak  of  (M - CH2CO) + ions,  which 
subsequen t ly  unde rgo  f r a g m e n t a t i o n  with the e l imina t ion  o f  a n i t ro  g roup .  

rn/e V~4LUES AND RELATIVE INTENSITIES (IN PERCENT RELATIVE TO THE MAXIMUM 
!PEAK) OF THE ION PEAKS IN THE MASS SPECTRA OF IIa,b, Va,b, and VIb 

IIa 233 (23,0), 216 (2,0), 203 (1,3), 191 (24,2), 175 (7,3), 174 (100), 147 (6,1), 146 (24,2), 
145 (12,1), 144 (7,6), 133 (4,7), 119 (9,8), 105 (12,1), 104 (6,2), 103 (3,3), 91 (4,6), 
92 (4,4), 78 (4,8), 77 (18,5), 76 (4,6) 

IIb 295 (77,9), 278 (4,6), 265 (2,7), 254 (3,4), 253 (13,9), 237 (13,3), 236 (100), 
223 (3,6), 209 (3,6), 206 (7,2), 181 (3,9), 105 (8,1), 104 (32,6), I03 (24,4), 91 (32,6), 
177 (58,1), 76 (6,9) 

Va 233 (22,0), 192 (10,0), 191 (100), 161 (2,1), 146 (8,4), 145 (54,0), 144 (5,6), 143 (3,6), 
118 (6,0), 104 (6,0), 103 (4,0), 92 (3,2), 91 (3,2), 90 (3,2), 78 (4,0), 76 (6,8), 133 (6,8) 

Vb 295 (35,1), 254 (14,4), 253 (100), 236 (2,0), 223 (1,8), 208 (5,3), 207 (32,9), 206 (3,5), 
205 (3,5), 196 (3,5), 195 (4,8), 192 (5,3), 105 (15,8), 104 (13,t), 103 (22,4), 102 (6,6), 
91 (6,1), 78 (6,6), 77 (55,2), 76 (6,t) 

VIb295 (73,8), 254 (3,6), 253 (21,4), 237 (11,9), 236 (100), 223 (5,8), 209 (4,0), 
208 (19,5), 207 (13,1), 149 (4,8), 105 (7,1), I04 (19,0), 103 (II,9), 77 (3,6) 

EXPERIMENTAL 

The IR spectra of KBr pellets of the compounds were recorded with a UR-20 spectrometer. The UV 
s p e c t r a  o f  a lcohol  so lu t ions  of  the  compounds  w e r e  r e c o r d e d  with an SF-16  s p e c t r o p h o t o m e t e r .  The PMR s p e c -  
t r a  o f  t r i f l u o r o a c e t i c  ac id  so lu t ions  o f  the c o m p o u n d s  w e r e  obta ined with a Va r i an  T-60  s p e c t r o m e t e r  with 
hexame thy ld i s i l oxa ne  as  the e x t e r n a l  s t anda rd .  The m a s s  s p e c t r a  w e r e  obta ined with an MKh-1303 m a s s  s p e c -  
t r o m e t e r .  

7 - N i t r o - 8 - m e t h y l - 4 - R - 2 , 3 - d i h y d r o - l H - 1 , 5 - b e n z o d i a z e p i n - 2 - o n e s  (Ha-c) .  A mix tu r e  of  1.01 g (10 mmole )  
o f  p o t a s s i u m  n i t r a t e  and 7 ml  o f  c onc e n t r a t e d  su l fu r i c  acid was  added d ropwise  at - 1 4 ~  to a solut ion of  10 
m m o l e  of  I a - c  in 10 ml  of  c o n c e n t r a t e d  su l fu r i c  acid,  and the m i x t u r e  was  s t i r r e d  at 0 to 10~ for  2 h. It was 
then pou red  into wa te r ,  and the aqueous  m i x t u r e  was  cooled and neu t r a l i z ed  to pH 2 with p o t a s s i u m  hydroxide  
solut ion.  The r e s u l t i n g  p rec ip i t a t e  was  r e m o v e d  by f i l t r a t ion  a n d c r y s t a l l i z e d f r o m  DMF.  T h e y i e l d s  o f f f a - c  a r e  
p r e s e n t e d  in Table  1. 

N i t r a t ion  of  4 , 7 - D i m e t h y l - 2 , 3 - d i h y d r o - l H - 1 , 5 - b e n z o d i a z e p i n - 2 - o n e .  A mix tu re  o f  0.61 g (6 mmole )  of  
p o t a s s i u m  n i t r a t e  and 4 ml  o f  c o n c e n t r a t e d  su l fu r i c  ac id  was  added d ropwise  at - 1 4 ~  to a solut ion o f  1.1 g 
(6 mmole )  of  I I Ia  in 8 ml  of  c o n c e n t r a t e d  s u l f u r i c  acid,  and the mix tu r e  was  s t i r r e d  for  30 rain as the t e m p e r -  
a t u r e  was  g r a d u a l l y  r a i s e d  to 0 ~ It  was  then pou red  into ice wa te r ,  and the aqueous m i x t u r e  was  neu t r a l i zed  
with t ho rough  cool ing to pH 7 with p o t a s s i u m  hydrox ide  so lu t ion  and ex t r ac t ed  with c h l o r o f o r m .  The c h l o r o f o r m  
was  r e m o v e d  f r o m  the e x t r a c t  in vacuo,  and the r e s i d u e  was  sub jec ted  to c h r o m a t o g r a p h y  with a lumihum oxide.  
Elut ion with c h l o r o f o r m  gave the fol lowing p r o d u c t s  ( succes s ive ly ) :  Va  (0.47 g), IV (0.37), and VI (0.08 g). PMR 
s p e c t r u m  of  9 -n i t r o  i s o m e r  Va  (in CF3COOH): 2.55 (s, CH3); 3.01 (s, CH3); 3.75 (s, CH2); 7.8 and 8.27 ppm 
(d, ~H and 8H, J6,8 ~- 2 Hz}. 

R e a r r a n g e m e n t  o f  1 - N i t r o - 4 , 7 a d i m e t h y l - 2 , 3 - d i h y d r o - ! H - 1 , 5 - b e n z o d i a z e p i n - 2 - o n e .  A 0.11 g (0.5 mmole )  
s a m p l e  of  IV was  sp r ink led  into 20 ml  of  50% su l fu r i c  ac id  cooled  to 15~ dur ing  which the mix tu re  w a r m e d  up 
to 25~ The r e s u l t i n g  so lu t ion  was  s t i r r e d  with tho rough  cool ing for  5 min  as  it was  neu t r a l i zed  to pH 7 with 
a lkal i  so lut ion.  The r e s u l t i n g  r e d  c r y s t a l s  w e r e  r e m o v e d  by  f i l t ra t ion ,  dr ied ,  and c r y s t a l l i z e d  to  give 0.09 g 
(82u/o} of  Va,  which was ident ica l  to the p roduc t  i so la ted  f r o m  the m i x t u r e  of  p roduc t s  of  n i t r a t ion  of  IIIa.  

Condensa t ion  of  4 - M e t h y l - 5 - n i t r o - o - p h e n y l e n e d i a m i n e  with Aee toace t i c  E s t e r  in Xylene.  A solut ion o f  
0.4 g (3 mmole )  of  a c e t o a c e t i c  e s t e r  in 10 ml  of  xy lene  was  added d ropwise  to a re f lux ing  solut ion of  0.5 g (3 
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TABLE 1. Nitro Derivatives of 1 ,5-benzodtazepin-2-ones  

Corn-] Positions of I mp, 
poundl the groups 

CH3 NO2 " R "C * I 
Found,~o 

C H 

Empirical 
formula 

Calc., % 

C tt 

IIa 
lib 
IIC 
IV 
Va 
Vb 

Via 
VIb 
VI c 

CH3 
C6H5 

7 C6H4OCH3 
1 CH3 
9 CHa 
9 C6H5 
8 CH3 
8 C6Hs 
8 C6H4OCH3 

235 56,9 
268 65,1 
259 62,9 
122 57,0 
136 56,7 
223 65,0 
218 56,8 
246 65,4 
261 62,7 

5.0 CHHHN3Oa 
4,4 C16HI3NaOs 
4,5 ClzHlsNaO4 
4,6 CHHIIN3Oa 
4,8 CI IHI IN303  
4,5 Cl6HlaNaOa 
4,9 C~HzlOaN~ 
4,3 C~6H,3N~03 
4,3 CLTHtsN~O~ 

56,6 
65,1 
62,8 
56,7 
56,7 
65,1 
56,7 
65,1 
62,8 

4,7 
4,4 
4.6 
4,7 
4,7 
4,4 
4,7 
4,4 
4,6 

I Yield, 
-I % 

87 
93 
78 
26,4 
33,6 
30,3 
5,7 

24,3 
77 

* Compounds I I a -c  were c rys ta l l ized  f rom DMF, IV was crys ta l l ized 
f rom e t h e r - h e x a n e ,  Va, b and Via were crys ta l l ized f rom alcohol, 
and VIb,c were crys ta l l ized f rom toluene. 

mmole) of VII in 50 ml of xylene, and the mix tu rewas  heated for 6 h. I twas  then cooled, andthe precipitate [0.04 g (5.7%) ] 
of i somer  IIa was removed by fi l tration and crys ta l l ized f rom DMF. The product was identical to the sample of 
IIa isolated in the ni trat ion of benzodiazepinone Ia. The xylene was removed f rom the fi l trate by vacuum dis-  
tillation, and the res idue [0.55 g (78.5%)]was crys ta l l ized  f rom alcohol to give Via. The isolated product was 
identical with r e spec t  to its UV and IR spec t ra  and melting point to the 8-ni t robenzodiazepin-2-one isolated 
f rom the mixture of products  of nitrat ion of IIIa. 

Nitration of 4 -pheny l -7 -methy l -2 ,3 -d ihydro- lH-1 ,5 -benzod iazep in -2-one .  A mixture consist ing of 0.6 g 
(5.6 mmole) of potass ium nitrate and 4 ml of concentrated sulfuric acid was added dropwise at -14~ to a 
solution of 1.4 g (5.6 mmole) of IIIb in. 14 ml of concentrated sulfuric acid, and the mixture was s t i r red  at - 1 4  
to 0~ for 2 h. It was then poured into water ,  and the resul t ing precipi ta te  was removed by filtration, washed 
with water ,  dried, and chromatographed with a column filled with aluminum oxide (elution with chloroform) to 
give 0.5 g (30.3%) of 9-nitro i somer  Vb and 0.4 g (24.3%) of the 8-nitro i somer .  

8 -Ni t ro -4- (p -methoxyphenyl ) -7 -methy t -2 ,3 -d ihydro- lH-1 ,5 -benzod iazep in-2-one  (VIc). A 0.72 g (2.8 
mmole) sample of benzodiazepinone IIIc in 10 ml of concentrated sulfuric acid was s imi la r ly  ni trated with a 
nitrat ing mixture consist ing of 0.28 g (2.8 mmole) of potass ium nitrate in 2 ml  of concentrated sulfuric acid. 
The mixture was poured into water ,  and the precipi tate  was removed by fi l tration to give 0.7 g (77%) of VIc. 

4-Methyl -5-n i t ro-o-phenylenediamine  (VII). A) A 2-mmole  sample of the 8-ni t robenzodiazepin-2-one 
(Via-c) was heated in a solution of 10 ml of methanol and 10 ml of 5.5 N hydrochlor ic  acid for 2 h. The mix-  
ture  was then cooled, neutral ized to pH 6-7 with alkali solution, and extracted with ethyl acetate.  The sblvent 
was removed f rom the extract ,  and the res idue was crys ta l l ized  f rom water to give a product with mp 145-146~ 
in 60-93%yield. Found: N 25.0%. CTHgN302, Calculated: N 25.2%. 

B) A mixture (2 mmole) of the 7-nitrobenzodiazepinone (IIa-c) with 10 ml of 2 N tIC1 and 10 ml of methanol 
was refluxed for 5 h, af ter  which the condenser was removed,  and the mixture was heated for 30 min to remove 
the methanol.  The solution was then cooled and made alkaline to pH 9-10 with an alkali solution. The resul t ing 
precipi ta te  (in 70-81% yield) was removed by fi l tration to give 4-methyl -5-n i t ro-o-phenylenediamine  with mp 
146-147~ (from water).  

The compounds obtained by methods A and B had identical IE spectra ,  andno melt ing-point  depress ions  
were observed for mixtures  of them. 

p-Methoxybenzoylacet ic  Acid 2-Ni t ro-4-methylani l ide .  This compound was obtained by heating 2-n i t ro-  
4-methylanil ine [3.04 g (20 mmole)] with 8.9 g (40 mmole) of p -methoxybenzoylace t i ces te r  in 500 ml of o-xylene 
with constant r emova l  of xylene by distillation. After 5 h, the volume of the mixture was 30 ml. When it was 
cooled and worked up, it yielded 2.82 g (86%) of product.  Crystal l izat ion f rom propyl  alcohol gave a product with 
mp 141~ Found: C 62.3; H 4.8c/~, C17H19N20 5. Calculated: C 62.2; H 4.9%. 

4 - (p -Methoxyphenyl ) -8 -methy l - lH-2 ,3 -d ihydro- l ,5 -benzod iazep in-2-one  (Ic). A1.78 g (15 mmole ) sample  
of 4-methyl -o-phenylenediamine  was mixed with 3.35 g (15 mmole) of p-methoyxbenzoylacet ic  es ter ,  one drop 
of concentrated hydrochlor ic  acid was added, and the liquid mixture was allowed to stand for 30-45 days, during 
which it solidified. The solid mass  was washed with alcohol to give 3.4 g (81%) of diazepinone Ic with mp 219~ 
(from toluene) . Found:C 72.8; H 5.6%. C17H16N202. Calculated: C 72.8; H 5.7%. 
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4- (p-Methoxyphenyl)-7-methyl-2,3-dihydro-lH-1,5-benzodiazepin-2-one (IIIc). A 1.64 g (5 mmole) 
sample of VIII was hydrogenated at room temperature  and normal pressure  in the presence of 13aney nickel. 
The precipitate was removed by filtration and washed on the filter with chloroform. The solvent was r e -  
moved, and the residual benzodiazepinone IIIc was ehromatographed on aluminum oxide (elution with chloro- 
form) to give a product with mp 222~ (from alcohol). The yield was 0.8 g (57%). Found: C 72.6; H 5.4%. 
C17HlsN202. Calculated: C 72.8; I-I 5.7%, 
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I S O T O P I C  HYD13OGEN E X C H A N G E  IN 1 -  AND 

M E T H Y L T E T 1 3 A Z O L E S  

N. N. Z a t s e p i n a ,  V.  A. Z y r y a n o v ,  
A. V.  K i r o v a ,  V. L .  1 3 u s i n o v ,  
I .  Y a .  P o s t o v s k i i ,  and  I .  F .  T u p i t s y n  

2-ARYL-5-  

UDC 547.541.124 : 541.127 

The rate  constants for basic deuterium exchange of the methyl group (k D) in 2-phenyl-5-methyl- 
te trazole (I) and 1-aryl -5-methyl te t razole  (II) and its derivatives with a polar substituent (13) in 
the phenyl ring were measured.  The increased CH acidity of II as compared with I [kD(II)/ 
kD(I) ~20] is in agreement with the calculated and experimental values regarding the character  
of the electron-densi ty distribution in the molecules. The effect of 13 on the rate of deuterium 
exchange of the methyl group corre la tes  with the o ~ constants (p=3.0, r =0.997). The results 
of measurement  of the kinetic isotope effect during deuterium (tritium} exchange in II (kD/ 
k T ~1.8) are discussed in connection with the peculiarities of the stepwise reaction mechanism. 

Up until recently little was known regarding the reactivit ies of methyl derivatives of tetrazole.  The 
methyl group in 1-phenyl-5-methyltetrazole does not undergo the condensation with benzaldehyde that is char-  
acter is t ic  for compounds with a methyl group attached to a ring azomethine group ( -C- -N- - ) .  even under 

CH3 

ra ther  severe conditions in the presence of zinc chloride [1]. In our experiments we were unable to obtain a 
product of condensation of 1-(4-nitrophenyl)-5-methyltetrazole with p-nitrobenzaldehyde either in alcohol in 
the presence of sodium alkoxide or in acetic anhydride. However, 1-phenyl-5-methyltetrazole reacts  with 
diethyl oxalate to give pyruvic acid derivatives [1]. Quantitative data on the lability of the hydrogen atoms of 
the methyl group are limited to the resul ts  of measurements of the rate of deuterium exchange of 1-phenyl-5- 
methyltetrazole in an alcohol solution of potassium ethoxide [2], In the present research  we made a compara- 
tive study of the effect of s t ructural  factors on deuterium exchange in a number of 5-methyltetrazole deriva- 
tives (I-VII); 
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