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MASS SPECTRA OF DERIVATIVES OF 

SELENA Z OLY LHYDRA ZONES 
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BENZALDEHYDE 

UDC 547.789.9'571'574.3:543.51 

The m a s s  s p e c t r a  of benzaldehyde se ienazo ly lhydrazones  Ia-d  and benzaldehyde se lenazol idene-  
hydrazones  II and III were  studied. Splitting out of benzoni t r i le  as a r e su l t  of a r e a r r a n g e m e n t  
of the McLaf fe r ty  type is c h a r a c t e r i s t i c  for  the f r agmenta t ion  of the M + ions of Ia-d .  The sub- 
sequent f r agmenta t ion  of the M -  C6H5CN ion occurs  due to e ject ion of the Sell group or a mole -  
cule of earbodi imide  f r o m  the se lenazole  r ing  or due to c leavage of r ing  side subst i tuents .  The 
pr inc ipa l  f r a g m e n t s  in the m a s s  s p e c t r a  of II and III a re  fo rmed  as a r e su l t  of the eject ion of 
groups of Sell and SeCHCO atoms.  

In a continuation of our r e s e a r c h  [1, 2] on the synthes is  and analys is  of de r iva t ives  of benzaldehyde 
he te ry lhydrazones  that have high biological  act ivi ty,  in the p resen t  r e s e a r c h  we studied the pr incipal  pathways 
in the f r agmenta t ion  of benzaldehyde se lenazo ly lhydrazones  Ia-d  and benzaldehyde se lenazol idenehydrazones  
II and III under the influence of e lec t ron  impact .  

R~ 0~___ , Oh N/CH3 

la-d II Il l  

la RIp-H, R~=C~Its; b W+R2=(CH~)4; c RI+R2=(CH2)3; d RI-H, R~'=Clt.:CI 

The m a s s  s p e c t r a  of analyt ical ly vr luable  de r iva t ives  of carbonyl  compounds,  viz.  n i t ro-  and, pa r t i cu la r ly ,  
d in i t rophenylhydrazones ,  have been invest igated in g r ea t e s t  detai l  [3]. The i r  s p e c t r a  are  c h a r a c t e r i s t i c  and 
make it poss ib le  in a number  of cases  to de t e rmine  the posit ion and c h a r a c t e r  of the subst i tuents  in the r e s idue  
of the carbonyl  compound f r o m  the m a s s  numbers  of the f r agmen t  ions [4]. The p r o c e s s e s  of d i ssoc ia t ive  ioni- 
zat ion of a ry lhydrazones  of a r o m a t i c  aldehydes and ketones  that  a re  accompanied by skele ta l  r e a r r a n g e m e n t s  
have been examined in quite some  detai l  [5, 6]. It has been  es tabl i shed that  for  all of the compounds mentioned 
above one of the chief p r o c e s s e s  in the f r agmenta t ion  of the i r  mo lecu la r  ions (M +) is c leavage of the n i t rogen -  
ni t rogen bond. 

I. P. Pavlov  Ryazan  Medical  Inst i tute,  Ryazan  390000. Insti tute of B iochemis t ry  and Physiology of Mic ro -  
o r g a n i s m s ,  Academy of Sciences  of the USSR, Pushch ino-on-Oka  142292. Trans la t ed  f r o m  Khimiya Ge te ro t s -  
ikl icheskikh Soedinenii, No. 6, pp. 762-764, June, 1982. Original  a r t ic le  submit ted June 29, 1981. 
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TABLE 1. Mass  Spec t r a  of ]3enzaldehyde S e l e n a z o l y l h y d r a z o n e s  
I a -d  and Benza ldehyde  S e l e n a z o l i d e n e h y d r a z o n e s  II and IH* 

C o m  - 

pound m/z values (relative intensities, %) 

Ia 51 (13), 76 (7), 77 (46), 78 (8), 89 (17), 90 (14), 91 (7), 102 (42), 103 (20), 
104 (33), 105 (17), 116 (10), 129 (7), I31 (6), 142 (6), 144 (6), 169 (IlL 
182 (100), 196 (12), 224 (54), 246 (6). 250 (5), 327 (33, M+). 

Ib 51 (34), 67 (50), 77 (108), 78 (49), 79 (61), 89 (15), 90 (21), 92 (25), 94 
(24), 103 ill), 104 (35), 105 (25), 106 (37), 107 (9), 118 (13), 119 (60), 
120 (18), 121 (74), 122 ill), 133 (10), 145 (8), 147 (8), 159 (8), 160 (8), 
174 (45), 202 (67), 224 (10), 228 {22), 305 (55, M+). 

Ic 51 (4), 77 (12),78 (6), 79 (8),80 (17), 81 (26), 90 (6), 104 (18), 105 (43), 
106 (62), 107 (72), 108, (9), 119 (6), 131 (5), 133 (5), 145 (25), 160 (27), 
170 (7), 185 (33), 186 (44), 187 (66), 188 (64), 210 (8), 214 (12), 291 
(100, M+). 

Id 51 (57), 77 (100), 78 (19), 89 (18), 90 (31), 91 (17), 103 (25), 104 (68), 105 
(20), 106 (10), ll5 (lI), 117 (16), ll9 (18), 153 (22), 161 (70), 196 (92), 
218 (4), 222 ill), 264 (6), 299 (57, M+). 

II 51 (13), 77 (61), 89 (36), 90 (67), 91 ill), 92 (6), 94 (15), 103 ill), I04 
(100), 105 (22), 106 (5), ll7 (7), 118 (9), 119 (8), 146 (63), 147 (7), 172 
(11), 186 (5), 190 (17), 267 (61, M+). 

III 51 (10), 57 (49), 77 (32),89 (13), 90 (84), 91 (13), 94 (4), 103 (3), 104 
(100) 105 (15) 106 (9), 116 (8) 117 (13), 118 (25), 119 (5}, 131 (13), 
132 ('15), 133 (iO), 136 (9), 149 i8)~ 160 (29), 165.(8), i78 (4), 184 (4), 
200 (5), 204 (9), 239 (3), 253 (3), 281 (93, M+). 

* The peaks of ions with intensities -> 3% are presented; the isotopic 
peaks of the selenium-containing fragments are omitted, and the 
peaks of ions that contain the most abundant 8~ isotope are indi- 
cated. 

TABLE 2. S t ab i l i t i e s  (WM) of the M o l e c u l a r  Ions and R e l a t i v e  In-  
t e n s i t i e s  of the  P e a k s  of the C h a r a c t e r i s t i c  F r a g m e n t s  (in p e r c e n t  
of the total  ion c u r r e n t )  in  the M a s s  S p e c t r a  of In -d ,  II, and III 

Compound w~ F1 F2 F3 F4 Fs F6 

Ia  
Ib 
Ic 
Id 

II 
III 

8,1 
7,1 

23,5 
12,3 
~21,6 
28,2 

1 3 , 7  
10,6 
18,3 
19,1 

2,0 

3,2 
1,7 
1,6 
5,3 

12,7 
12,1 

21,5 
1,4 
5,5 

0,6 
0,5 
0,7 
0,3 
0,6 
0,5 

6,5 
1,1 

1,2 
2,2 
2,7 
2,1 
4,2 
2,8 

The m a s s  s p e c t r a  of In-d ,  II, and III (Table  1) a re  c h a r a c t e r i z e d  by i n t e n s e  peaks of M + ions ,  which,  
judg ing  f r o m  the WM va lues  (Table  2), have  high s t a b i l i t i e s .  The peaks  of doubly  charged  m o l e c u l a r  ions  of 
h y d r a z o n e s  r e c o r d e d  in the s p e c t r a  of the  i nves t iga t ed  compounds  a l so  cons t i t u t e  ev idence  for  th i s .  

A c h a r a c t e r i s t i c  f e a t u r e  of the f r a g m e n t a t i o n  of the M + ions of I a -d  is  sp l i t t i ng  out of a ne u t r a l  mo lecu l e  
of b e n z o n i t r i l e  as a r e s u l t  of a r e a r r a n g e m e n t  of the M c L a f f e r t y  type and the f o r m a t i o n  of an [ M -  C6HsCN] + 
f r a g m e n t  ion iF1, s c h e m e  and Tab le  2), the peak of which has  c o n s i d e r a b l e  i n t e n s i t y  in  the s~+c t r a  of t he se  
compounds .  S imple  c leavage  of the N - N  bond l eads  p r e f e r a b l y  to the  f o r m a t i o n  of Ph-CH-- - -N ions iF2). 
The subsequen t  f r a g m e n t a t i o n  of the F 1 ion o c c u r s  due to c l eavage  of the s e l e n a z o l e  r ing  with sp l i t t i ng  out of 
a mo lecu l e  of c a r b o d i i m i d e  with the f o r m a t i o n  of F 3 ions .  A p e c u l i a r i t y  of the  f r a g m e n t a t i o n  of the b e n z a l d e -  
hyde s e l e n a z o l y l h y d r a z o n e s  is e j ec t i on  of an Sell" r a d i c a l  f r o m  both M + with the  f o r m a t i o n  of an [M-- Sell] + 
ion iF4) , which g ives  a l o w - i n t e n s i t y  s igna l  in  the s p e c t r a ,  and f r o m  the  F 1 f r a g m e n t  with the f o r m a t i o n  of F 5 
ions ,  the peaks  of which a re  the second  mos t  i n t e nse  peaks in  the  m a s s  s p e c t r a  of Ib, c. The ea se  of sp l i t t i ng  
out of a s e l e n i u m  a tom or  an Sell" r a d i c a l  was  noted in  the s p e c t r a  of d e r i v a t i v e s  of s e l e nod i a z o l e  [7] and 
b e n z o s e l e n o p h e n e  [8], w h e r e a s  e j ec t i on  of a su l fu r  ator,l was  not o b s e r v e d  in  the ca se  of the thio ana logs .  The 
e j ec t ion  of a phenyl  g roup  f r o m  the M + ions of Ia -d  leads  to the f o r m a t i o n  of l o w - i n t e n s i t y  F 6 f r a g m e n t s .  

Spl i t t ing  out of a ch lo r ine  a tom f r o m  the c h l o r o m e t h y l  g roup  of Id and a m o l e c u l e  of b e n z o n i t r i l e  in  
d i f f e r en t  s e q u e n c e s  l eads  to the a p p e a r a e c e  of a l o w - i n t e n s i t y  [ M -  C1] + ion wi th  m / z  264 and an [ M -  C6H5CN , 

- C1] + ion of s i gn i f i c an t  i n t ens i t y  with m / z  161. 

D i s r u p t i o n  of the a r o m a t i c  c h a r a c t e r  of the h e t e r o r i n g  (II and HI) m a k e s  r e a r r a n g e m e n t  with sp l i t t i ng  
out of b e n z o n i t r i l e  f r o m  M + l e s s  l ike ly .  The p r i n c i p a l  f r a g m e n t s  in  the m a s s  s p e c t r a  of II and III a re  fo rmed  
as a r e s u l t  of e j ec t i on  of g roups  of Se l l  and SeCHCO a t o m s ,  whi le  the  F 2 ion  peak has  the m a x i m u m  i n t ens i t y  

576 



<~--CH=N �9 R,~Sej~L~N~R~ .,~N ,.HH..G r R2 .,~NIIR,.~Se "~NH~§ R'~R 2 ]+" 

F2 M + H FI 

~ S e  It' I-SeH 

F 6 F,~ F5 

Fs 

in the s p e c t r u m  (Table 2). A pecu l ia r i ty  of the m a s s  s p e c t r u m  of III is an intense peak of an ion with m / z  
57, which probably  has the [CH3NCO] + s t ruc tu r e .  

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

Compounds I - I I I  we re  obtained by  the methods desc r ibed  in [1, 2, 9, 10]. The m a s s  spec t r a  were  r e -  
corded with an MS-1302 m a s s  s p e c t r o m e t e r  by d i rec t  introduction of the samples  into the ion source  at an 
ionizing voltage of 60 eV at 30-120~ 
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