
M A S S  S P E C T R A  

OF 3 - A  R Y L I D E  N E -  1 H -  2, 3 -  D I H Y D R O -  1 , 4 -  BE  NZ O D I A  ZE P I N -  2 -  O N E S  

P .  A .  S h a r b a t y a n ,  P .  B.  T e r e n t ' e v ,  UDC 547.892:543.51 
S.  A .  A n d r o n a t i ,  A .  V.  B o g a t - s k i i ,  
a n d  Z .  I .  Z h i l i n a  

The scheme of the fragmentat ion of arylidene derivatives of 5-phenyl - l ,4-benzodiazepin-  
2-ones was established by means of high-resolut ion mass  spec t romet ry .  One of the pr in-  
cipal f ragmentat ion pathways of these compounds is cleavage of the 2 C - 3 C  and 4 N - 5 C  
bonds to give two fragments .  Depending on the substituents in the arylidene port ion of 
the molecule,  the charge  is localized p r imar i ly  on one or  the other of these f ragments ,  
The mechanism of the formation of the [ARCH2] + ions observed in the mass  spec t ra  of 
all of the investigated compounds was established on the basis  of the mass  spec t rum of 
the 1N-deuter ium-labeled compound. The specific fragmentat ion pathways due to the 
ortho effect of the nitro group a re  discussed.  

Arylidene derivat ives of benzodiazepin-2-ones  have appreciable pharmacological  activity, and some of 
them are  being subjected to biological test ing.  In this connection, a mass  spec t romet r i c  study of the ser ies  
of compounds seemed of g rea t  interest .  The following se r ies  of compounds were  investigated: 

.R.~ 
I 

R ~ / ~  N 

R i Rz R :~ W:,4*  Ri R-' 14' .,.~ 

I H H CsH~ 31,9 
II CH3 H C6H5 35,2 

II[ CI H C6H5 28,2 
IV Br H C8H5 29,1 
V Br D C6H~ 

V! CI H p-C6H,sCI 32,0 

VII CI H p-C6H4NO2 27,0 
VIII C1 H o-C6H4NO2 1,2 

1X CI H p-C~H4-i-CaH7 29.7 
X CI H p-C6H4N(CH3)2 57,2 

XI C[ H 2-Thienyl 5i,6 
Xll C1 H 2-Pyrrolyl 35,2 

The molecu la r  ions of all of the investigated compounds {except for VIII) have high stabilities, and thei r  
peaks are  the maximum peaks in the mass  spect ra .  The W M values range from 27.0 to 57.270, and the fract ion 
of the cur rent  of the molecu la r  ions in the total ion cur ren t  is 1.2% only in the case of VIII. Compound X, in 
which the s t rong e lec t ron-donor  N(CH~) 2 grouping of the R 3 substituent plays a stabilizing role, is charac te r ized  
by the highest stability. Replacement of it by a nitro group {VII) reduces the stability of the molecule with re-  
spect to e lec t ron impact  by a fac tor  of more  than two. The presence  in VIII of a nitro group in the ortho pos i -  
tion leads to a sharp decrease  in the cha rac t e r  of the dissociat ive ionization due to the so-cal led  "ortho effect," 
in connection with which the mass  spec t romet r i c  f ragmentat ion of this compound will be thoroughly analyzed 
separately .  

The m / e  values and the relat ive intensities (as apercen t  ofthe maximum) of the ion peaks observed in the 
mass  spec t ra  of I-XII  are  presented in Table 1. Since even the charac te r i s t i c  f ragment  ions in the mass  spec-  
t ra  of the aryl idene derivat ives  have low intensities,  ions having intensities up to 3% are  included in Table 1. 
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T A B L E  1. m / e  V a l u e s  and  R e l a t i v e  I n t e n s i t i e s  (in P e r c e n t  of  t h e  

M a x i m u m  P e a k )  of  t h e  Ion  P e a k s  in  t h e  M a s s  S p e c t r a  of  I - X I I  
I. 325 (18,4), 324 (100), 323 (16,1), 296 (6,6), 295 (31,3), 294 (3,0), 247 (20,7), 

219 (5,0), 209 (3,4), 208 (35,9), 180 (6,2), 179 (3,0), 153 (3,0), 152 (6,3), 91 (3,3), 
78 (19,9), 77 (13,3), 51 (3,7) 

II. 339 (21,8), 338 (100), 337 (10,4), 323 (5,7), 310 (7,1), 309 (28,8), 295 {3,2), 
261 (21,2), 233 (4,4), 223 (3,4), 222 (35,5), 194 (3,1), 193 (3,2), 165 (4,8), 152 (3,1), 
91 (7,8), 77 (7,1), 51 (3,0) 

III. 361 (3,7), 360(27,6), 359(24,2), 358(100), 357(3,9), 331 (9,7), 330(10,4). 
329 (38,2), 328 (6,2), 323 (3,4), 293 (5,4), 283 (3,4), 281 (16,6), 253 (5,5), 244 (5,3), 
242 (22,6), 214 (4,8), 213 (3,4), 207 (6,7), 179 (7,1), 178 (15,0), 177 (11,5), 
176 (3,2), 165 (4,6), 152 (14,7), 151 (13,6), 150 (3,4), ll7 (7,8), 116 (4,8), 91 (12,8). 
90 (3,8), 89 (5,1), 77 ([5,9), 51 (4,1) 

IV. 405 (23,6), 404 (99,2), 403 (24,8), 402 (100), 401 (7,8), 375 (4,7), 374 (19,8), 
373 (4,9), 372 (20,1), 361 (3,0), 327 (5,2), 325 (7,1), 295 (3,0), 294 (5,t), 293 (3,7), 
285 (8,1), 283 (8,3), 207 (6,1), 179 (5,0), 178 (4,5), 152 (6,0), 151 (6,5), 147 (4,0). 
129 (5,7), 128 (17,1), 127 (12,7), 91 (14,1), 77 (6,0), 51 (3,1) 

VI. 396 (9,3), 395 (14,5), 394 (67,2), 393 (31,3), 392 (100), 391 (ll,6), 366 (4,6), 
365 (ll,9), 364 (8,9), 363 (17,4), 359 (6,4), 358 (5,1), 357 ((22,1), 330 (3,0), 
329 (5,0), 328 (14,3), 327 (11,4), 326 (7,7), 325 (4,3), 317 (3,8), 315 (6,9), 293 (5,7), 
292 (4,4), 244 (6,4), 243 (4,5), 242 (26,4), 241 (4,1), 214 (6,2), 213 (4,4), 207 (9,6), 
190 (3,0), 179 (7,1), 178 (17,5), 177 (13,2), 176 (3,3), 165 (4,1), 164 (5,4), 163 (4,3). 
153 (3,6), 152 (18,2), 151 (19,0), 150 (10,1), 127 (4,8), 126 (5,4), 125 (I0,9), 
121 (3,4), ll9 (13,3), I17 (13,5), 89 (6,6), 78 (3,1), 77 (15,7), 69 (4,2), 51 (4,2) 

VII. 406 (5,8), 405 (34,8), 404 (26,2), 403 (10O), 402 (9,1), 375 (5,1), 374 (5,5), 
373 (9,2), 368 (6,4), 352 (3,0), 330 (3,1), 329 (10,3), 328 (7,0), 327 (6,5), 326 (4,8), 
293 (4,8), 292 (3,5), 244 (3,1), 242 (10,5), 214 (3,2), 207 (3,9), 178 (7,2), 177 (5,5), 
152 (5,5), 151 (5,6), 77 (6,5) 

VIII. 403 (6,7), 389 (3.0), 388 (14,4), 387 (12,2), 386 (49,0), 361 (7,1), 360 (15,0), 
359 (23,6), 358 (14,4), 357 (5,4), 344 (3,4), 343 (6,7), 342 (3,2), 332 (9,9), 
331 (10,0), 330 (35,4), 329 (8,0), 328 (7,5), 327 (5,9), 326 (4,3), 294 (3,9), 293 (7,2), 
292 (ll,1), 291 (5,0), 290 (4,2), 283 (4,4), 282 (5,0), 269 (8,6), 268 (5,4), 264 (3,0), 
259 (3,0), 258 (ll ,l),  257 (40,1), 256 (32,5), 255 (100), 254 (12,8), 253 (3,7), 
252 (3,4), 244 (14,4), 243 (15,6), 242 (53,6), 241 (42,0), 240 (14,3), 239 (47,2), 
238 {3,4), 228 (6,8), 221 (7,0), 216 (3,8), 215 (6,2), 214 (10,5), 213 (13,8), 205 (8,9), 
178 (3,3), 177 (3,8), 151 (3,4), 89 (4,2), 77 (4,1) 

IX. 403 (6,3), 402 (32,4), 401 (29,4), 400 (100), 399 (10,2), 387 (6,6), 386 (7,3), 
385 (22,4), 371 (3,7), 360 (3,0), 359 (17,3), 358 (14,6), 357 (61,1), 356 (7,2), 
355 (6,4), 329 (7,3), 323 (7,6), 321 (3,2), 244 (3,8), 242 (14,7), 214 (5,8). 213 (3,5), 
207 (5,4), 179 (4,8), 178 (ll,O), 177 (8,2), 176 (3,3), 159 (8,4), 152 (9,5), 151 (8,1), 
144 (5,6), ll7 (12,7), 116 (4,1), ll5 (7,0), 91 (ll,l), 77 (8,4) 

X. 404 (7,0), 403 (33,2), 402 (27,6), 401 (1O0), 400 (5,7), 372 (3,0), 358 (3,6), 357 (3,1), 
324 (3,7), 160 (3,3), 159 (23,9), 143 (4,5), 134 (12,3), 77 (3,9) 

XI. 367 (6,6), 366 (37,2), 365 (24,3), 364 (100), 363 (5,7), 336 (3,8), 335 (6,0), 329 (3,1), 
291 (6,7), 214 (3,0), 207 (3,8), 178 (6,9), 177 (6,8), 152 (7,7), 151 (7,8), 150 (3,0), 
122 (4,1), 98 (3,0), 97 (22,5}, 96 (3,4), 77 (8,9), 69 (3,2) 

XII. 350 (4,0), 349 (28,7), 348 (20,9), 347 (10O), 346 (6,5), 319 (5,8), 318 (6,9), 
291 (3,2), 243 (3,0), 242 (3,5), 214 {3,0), 179 (3,6), 178 (4,8), 177 (4,2), 151 (6,2), 
150 (6,2), 105 (11,5), 97 (4,0), 95 (3,8), 85 (3,4), 84 (3,7), 83 (5,3), 81 (6,7), 
80 (37,1), 79 (4,3), 78 (7,3), 77 (9,6). 71 {6,3), 69 (9,3), 67 (6,8), 57 (15,3), 56 (4,7), 
55 (12,5), 51 (3,7) 

In  c o n t r a s t  t o  3 C - u n s u b s t i t u t e d  b e n z o d i a z e p i n o n e s  [3, 4] and t h e i r  t h i o  a n a l o g s  [5], e l i m i n a t i o n  o f  a h y d r o -  

g e n  a t o m  i s  on ly  s l i g h t l y  c h a r a c t e r i s t i c  f o r  t h e  m o l e c u l a r  i o n s  of  t he  a r y l i d e n e  d e r i v a t i v e s .  A s  p r e v i o u s l y  

d e m o n s t r a t e d  in  [3, 4], o n l y  7% of  t h e  h y d r o g e n  f r o m  t h e  3 - m e t h y l  g r o u p  and  22% of  t h e  h y d r o g e n  f r o m  the  
a m i d e  n i t r o g e n  a t o m  a r e  l o s t  in  t h e  f o r m a t i o n  of  [M - H] + i o n s  in  t h e  c a s e  of  1 , 4 - b e n z o d i a z e p i n - 2 - 0 n e s .  T h e  

h y d r o g e n  a t o m  i s  e l i m i n a t e d  p r i m a r i l y  (70%) f r o m  t h e  o r t h o  p o s i t i o n  of  t h e  5 - a r y l  g r o u p  w i t h  s i m u l t a n e o u s  

c y c l i z a t i o n  t o  t he  4N a t o m .  S i n c e ,  a c c o r d i n g  t o  t h e  d a t a  f r o m  t h e  m a s s  s p e c t r u m  of  V, t h e  a m i d e  h y d r o g e n  

a t o m  d o e s  no t  p a r t i c i p a t e  a p p r e c i a b l y  in  t h e  M + -  H" p r o c e s s ,  a s i m i l a r  m e c h a n i s m  f o r  e l i m i n a t i o n  of  a h y d r o -  

g e n  a t o m  and  i n  t h e  f r a g m e n t a t i o n  of  a r y l i d e n e  d e r i v a t i v e s  of  1 , 4 - b e n z o d i a z e p i n - 2 - 0 n e s  c a n  be  a s s u m e d .  T h e  

s u p p r e s s i o n  of  t h i s  p r o c e s s  in  t h i s  c a s e  t h e n  c o u l d  h a v e  b e e n  a s s o c i a t e d  w i t h  s t e r i c  h i n d r a n c e ,  w h i c h  m a y  b e  
due  to  i n t e r a c t i o n  of t h e  5 - p h e n y l  r i n g  w i t h  t h e  a r y l  g r o u p ,  a s  a r e s u l t  of  w h i c h  n e i t h e r  r i n g  c a n  d r a w  c l o s e  to  

t he  4N a t o m  and  u n d e r g o  o p e n i n g  i n  o r d e r  to  o c c u p y  t h e  p l a n a r  (with r e s p e c t  t o  t h e  b e n z o d i a z e p i n e  p o r t i o n  of  
t h e  m o l e c u l e )  p o s i t i o n .  
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,NHCiH f H a 

a b 

However,  on the bas i s  of the PMR s pec t r a  it has been  es tabl i shed [6] that  dlazepines  exis t  p r i m a r i l y  in 
the boat f o r m  in solut ions.  Approximate ly  the s a m e  ra tes  of invers ion  and AG~: values we re  also obtained fo r  
1 -CH3-5 -pheny l -7 -ch lo ro - l , 4 -benzod tazep in -2 -one  [1]. In this case  it was shown that  the 3-methylene  group 
and the 5-phenyl  subst i tuent  a r e  a lways found in a q u a s i - p a r a  orientat ion.  The g e o m e t r y  of the ary l idene  mo le -  
cule consequently does not p re suppose  in te rac t ion  of the a ry l  group with the 5-phenyl  subst i tuent  and, f rom this 
point of view, the d e c r e a s e  in the re la t ive  intensi ty of the [M - H ]  + ion peaks  r ema ins  unexplained. 

~ H 

Another  explanation for  the suppres s ion  of e l iminat ion of a hydrogen a tom by a ry l idenes  can be g iven 
p roceed ing  f r o m  the ra t io  of the t au tomer ic  f o r m s  of the m o l e c u l a r  ion. As demons t ra ted  in the case  of 1,4- 
benzodiazep ine-2- th iones  [5], e l iminat ion of a hydrogen a tom is pecu l i a r  only to the m o l e c u l a r  ions of the en-  
im|nethiol  t au tomer i c  fo rm.  Consequently,  in the case  of a ry l idene  de r iva t ives  the t au tomer ic  equi l ibr ium in 
the m o l e c u l a r  ions is shifted m o r e  marked ly  to favor  the l ac t am t au tomer  as compared  with benzodiazepin-2-  
ones and t he i r  thio analogs,  and the ra t io  of the [M - H] + and M + ion peaks  qual i ta t ively de te rmines  the m a g -  
nitude of this shift .  The IM_H/I  M values fo r  a ry l idenes  range f r o m  0.04 (III) to 0.16 ([), as  compared  with 0.24 
to 1.24 for  benzodiazep in-2-ones  (depending on the e lec t ronic  p r o p e r t i e s  of the subst i tuents  in the condensed 
benzene ring) [3], whereas  it is 0.41 fo r  the thio de r iva t ives  [5]. The p r e s e n c e  in the m a s s  spec t r a  of I-XT[ 
of low-intens i ty  {up to 2~) [M - OH] + ion peaks  conf i rms  the conclusion that the m o l e c u l a r  ions of a ry l idenes  
exist  pa r t i a l ly  in the l ac t im t au tomer ic  fo rm.  

The pr inc ipa l  f ragmenta t ion  pathways of I -VII  and IX-XII  can be r ep re sen ted  by the following scheme:  
H H fl 

R~ 

R ~ ~ " " ~ ' ~  ' R s  R ~ " R~ 

I-CO , -CO 

H+ ' H 

r : ~ . ~ ' - H  " r ~  ->u--~n r 

. .Y [ : ] 

F6 F t  

The e l emen ta ry  composi t ions  of the ions indicated in the scheme  were  de te rmined  for  I by means  of the high- 
resolut ion m a s s  s pec t rum  (see Table  2). In this  case  it was also es tabl i shed that  the ions with m / e  151, 152, 
179, and 180 [4] c h a r a c t e r i s t i c  f o r  benzodiazepine s y s t e m s  in this case  a lso  have the composi t ions,  Ct2H~, 
C12H8, C13HsN , and C13H10 N, r e spec t ive ly .  The re la t ive  in tensi t ies  i n p e r e e n t  r e l a t i v e t o  the total  ion c u r r e n t  
of the pr inc ipa l  f r agm en t  ions in the m a s s  s p e c t r a  of the invest igated compounds a r e  p resen ted  in Table  3. 
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TABLE 2. Mass Spectrum of I 

masses 

observed 

324, ll90 
323,1144 
317,1190 
296,1298 
295,1235 
281,1098 
247,0781 
219,0880 
208,0784 
180,0826 
179,0748 
165,0742 
152,0638 
151,0571 
116,0569 
91,0568 
78,0501 
77,0419 

High resolution 

ionic 
calculated composition 

.1262 C~2H~6N20 
,1184 C22HjsN~O 
,I163 C22H,sN2 
,1313 C21HlsN2 
,1220 C2~H~sN2 
,,1133 CmH~sN 
,0790 CIsHIIN20 
,0850 C~sH~N2 
.0762 CI4HvNO 
,0813 C~sH~oN 
,0735 C~aH~N 
.0704 C~aH~ 
,0625 C~H~ 
,0547 CI~Hr 
,0502 CsHsN 
,0548 CrHz 
,0469 CsHs 
,0391 CsHs 

group 
e~minated 

H 
HO 
CO 
CHO 
CHNO 
C6Hs 
CTHsO 
CsH6N 
CgHsNO 
CgHzNO 
CgH?N20 
CloHsN20 
CIoHgN20 
C~4H~oNO 
CI~HgN=O 
C~sH~oN20 
CIsHIIN20 

Relative ] 
intensity of 
the ion peak 

100 
16,1 
1,0 
6,6 

31,3 
1,3 

20,7 
5,0 

35,9 
6,2 
3,0 
2,4 
6,3 
2,3 
1,2 
3,3 

19,9 
13,3 

Ion index 

M+ 
FI 

F2 
F3 
Fs 
F7 

F4 

F5 
Fs 

TABLE 3. 
Current of 
vestigated Compounds 

Relative Intensities in Percent Relative to the Total Ion 
the Peaks of Ions F 1 - F  8 in the Mass  Spectra of the In- 

Com- 
pound FI F2 F3 F4 Fs F6 F? F~ 

5,0 
a,l 
4,3 
a,8 
3,5 
3.4 
4,5 
LI 
1,0 
2,0 

1,0 
1,,2 
3,2 
2,9 
2,6 
2,8 
0,5 
0,9 
1,9 
1,9 

9,6 
9~2 

ll,5 
7,9 
5,8 
5,6 
0,8 
1,8 
2,8 
2,4 

10,7 
11,2 
6,4 
5,3 
5.8 
4,4 
4,1 
0,5 
P,0 
1,2 

0,03 
0,04 
1,4 
1,1 
1,4 

11,8 
4,3 
4,0 

0,4 
0,9 
0,7 
1,2 

15,8" 

0,5 

6,3 
6,8 
5,0 
5,2 
2,2 
2,0 
2,0 
1,3 
0,2 
0,3 

1,0 
2,3 
3,0 

I 
II 

tII 
IV 
VI 

VII 
IX 
X 

XI 
XII 

2,8 
2,8 
1,0 
0,5 
6,4 
6~8 

10,0 

* The [M - 43] + ions in the m a s s  spectrum of IX are formed pri-  
mari ly  as a result of el imination of an isopropyl radical from sub- 
stituent R a. 

The d e u t e r i u m  labe l  is  comple t e ly  r e t a i n e d  in  the e a s e  of V dur ing  the f o r m a t i o n  of F 3 ions,  and the 
[ M - H C O ]  + ions a r e  consequen t ly  f o r m e d  as a r e s u l t  of de t achmen t  of H" and CO in  d i f fe ren t  s equences .  

One of the  p r i n c i p a l  f r a g m e n t a t i o n  p r o c e s s e s  of a r y l t d e n e s  is  c l eavage  of the  2 C - 3 C  and 4 N - 5 C  bonds 
to g ive  the  F 4 ion, which is  c o m m o n  to the e n t i r e  s e r i e s  of compounds  (see the s c h e m e  above).  The i n t ens i t y  
of the F 4 ion peak  is a m a x i m u m  in  the m a s s  s p e c t r a  of I and II (10.7 and 11.2%, r e spec t ive ly ) .  It r a n g e s  f r o m  
4.1 to 6.4~ for  III, IV, VI, VII, and IX, but,  when subs t i t uen t  R 3 con ta ins  a he t e r oa t om,  the i n t e n s i t y  of the  F 4 
ton peaks  d e c r e a s e s  sha rp ly ,  and i n t ense  F 5 ion peaks ,  which show up weakly  in  o the r  c a s e s  {Table 1), a r e  ob-  
s e rved  in  the  m a s s  s p e c t r a  of compounds  of th i s  so r t  (see the above scheme) .  

A f r a g m e n t a t i o n  p r o c e s s  s i m i l a r  to that  d e s c r i b e d  above has b e e n  o b s e r v e d  du r ing  a m a s s  s p e c t r o m e t r i c  
s tudy of cyc lopen ine  [7]: 

H I tt q 

CIt a 

n~/e 117 m/e 278 m/~' 131 

Peaks of both ions were observed in the mass spectrum. 

Elimination of an isocyantc acid molecule  by the molecular  ions of the aryl idenes leads to the formation 
of low-intensity F s ion peaks.  The deuterium label is completely  lost  during this proces s  in the case  of V. 

In addition, splitting out of a phenyl radical is pecul iar to the molecular  ions of the aryltdene derivatives,  
and peaks of F 7 and [CsHs] + ions are observed in the mass  spectra.  A proces s  involving the formation of F 7 
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ions in the m a s s  s p e c t r a  of mos t  of the invest igated compounds is conf i rmed by the cor responding  me tas t ab le  
t r ans i t ions .  At the s ame  t ime,  spli t t ing o u t o f  subst i tuent  R 3 by the m o l e c u l a r  ions is uncharac te r i s t i c .  The 
peaks  of these  ions usual ly  do not exceed 2-3% of the m a x i m u m  peak.  

The chief  fea ture  of the m a s s  s p e c t r o m e t r i c  f ragmenta t ion  of the a ry l idenes  is the fo rma t ion  of r e a r -  
ranged [R3CH2] + ions (F3), the peaks  of which a r e  p r e s e n t  in all  of the invest igated m a s s  spec t r a .  Since the 
peak  of the F 8 ion in the m a s s  s pec t rum  of V is comple te ly  shifted by 1 amu to the higher  m / e  side, it is ab-  
solutely obvious that the hydrogen a tom attached to the amide  ni t rogen a tom pa r t i c ipa t e s  in the p r o c e s s .  The 
r e a r r a n g e m e n t  m e c h a n i s m  can then be r ep re sen t ed  by the following probab le  scheme:  

" l*" 1 § § 

F8 

Substituents R 3 have a s t rong effect  on the ra te  of fo rmat ion  o r  the s tabi l i ty  of the F 8 ions, and if the sub- 
sti tuent contains a he t e roa tom (X-XII), the intensi ty  of the F s ion peaks  i n c r e a s e s  marked ly  (see Table 2). It 
should be noted that  ions of the [M - R3CH2] + type were  not observed  in the m a s s  s p e c t r a  of the invest igated 
s e r i e s  of compounds.  

As noted above, in the case  of VIII (R3=o-NO2C~H4) the ni t ro group in the or tho pos i t ion  has a specif ic  
effect  on the f ragmenta t ion  of the m o l e c u l a r  ions. An intense (49%) peak of [M - OH] + ions is observed  in the 
m a s s  spec t rum of VIII, and the m a x i m u m  peak  is the peak  of ions with m / e  255, which contain a cMorine a tom.  
El iminat ion  of an OH rad ica l  in one step is conf i rmed  by the me tas t ab le  ion (apparent m a s s  369.7). It is cha r -  
ac t e r i s t i c  fo r  the f ragmenta t ion  of n i t ro  compounds in which the ni t ro  group is adjacent  to a tomic groupings 
containing a hydrogen a tom.  Since the indicated ions a r e  not obse rved  in the m a s s  spec t rum of VII (R 3 =p -  
NOzC6H4), it can  be a s sumed  that t he i r  fo rmat ion  is interdependent  in the case  of VIII and that  these  p r o c e s s e s  
can be r ep re sen t ed  by the following scheme:  

H 0~,+ %+ 
N H 0 0 N~ OH 

�9 . O 
~ , .  - - N ~ C ~ O  \ \  + F I 

m!e 2 5 5 1 2 5 7  

Thus the f ragmenta t ion  of 3 - a r y l i d e n e - l H - 2 , 3 - d i h y d r o - l , 4 - b e n z o d i a z e p i n o n e s  is subject  to a single scheme 
of m a s s  s p e c t r o m e t r i c  f ragmenta t ion ,  and subst i tuents  R 3 play a cen t ra l  role in t he i r  d issoc ia t ive  ionization 
via different  f ragmenta t ion  pathways.  The F 4, F~ and F 8 cha rac t e r i s t i c  ions can  be used for  the identification 
of r e la ted  compounds and a lso  fo r  m a s s - f r a g m e n t o g r a p h i c  analys is .  

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

The m a s s  s p e c t r a  were  obtained with an MKh-1303 s p e c t r o m e t e r  with a s y s t e m  for  d i rec t  introduction of 
the s amples  at an ionizing voltage of 50 V, an emis s ion  c u r r e n t  of 1.5 mA, and t e m p e r a t u r e s  of 180-210 ~ The 
h igh- reso lu t ion  m a s s  s pec t rum  was obtained with a JEOL JMS-01-SG-2  s p e c t r o m e t e r .  Compounds I-IV and 
VI-XII  we re  synthesized under  the conditions p rev ious ly  descr ibed  in [8]. Compound V was obtained by means  
of o rganomagnes ium synthes is .  A solution of 0.81 g (2 mmole)  of I in anhydrous t e t r ahydro fu ran  {THF) was 
added with cooling to a solution of me thy lmagnes ium iodide, obta ined f r o m  0.24 g (10 mmole )  of magnes ium 
and 2.42 g (10 mmole ) .o f  methyl  iodide, in anhydrous THF, and, a f t e r  30 rain" 2 ml  of D20 was added. Thel iquid 
phase  was sepa ra t ed  by decantat ion and evapora ted  with a r o t a r y  evaporat ion,  and the product  was subjected to 
m a s s  s p e c t r o m e t r i c  invest igat ion.  The m a s s  s p e c t r u m  showed that 60~ of the deutera ted  der iva t ive  was p resen t .  
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