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The m a s s  s p e c t r a  of methy l - subs t i tu ted  biquinolinyls have been studied and the s tabi l i t ies  
of the i r  molecu les  to e lec t ron  impac t  have been de te rmined .  It  is a s sumed  that  the de- 
composi t ion of the s y s t e m s  studied under the act ion of e lec t ron  impact  takes  place  p r e -  
dominant ly  f rom the exci ted molecule ,  which exis ts  in the f o r m  of the t r ans  or  the cis 
i somer ,  and p roceeds  through a s tage  of the fo rmat ion  of r e a r r a n g e m e n t  ions consis t ing 
of mul t i r ing condensed s y s t e m s .  A di f ference  has been obse rved  in the probabi l i ty  of 
the fo rmat ion  of doubly charged ions. A scheme  of identification is given. 

The p resen t  work  is a continuation of invest igat ions begun prev ious ly  on the c h a r a c t e r i s t i c s  of the 
decomposi t ion  of b i she te rocyc l i c  compounds on in teract ion with ionizing e lec t rons  [1, 2]. A method for  the 
d i rec t  he tary la t ion  of organic  compounds developed by one of us [3], based on the recombina t ion  of he t e ro -  
a r o m a t i c  r ad i ca l  anions (in pa r t i cu la r ,  quinoline rad ica l  anions) f o rmed  in the one -e l ec t ron  reduct ion of 
ni t rogenous bases  by ac t ive  me ta l s ,  f requent ly  leads to mix tu res  of the cor responding  biquinolinyl s t r u c -  
t u r e s ,  the identification of which with the aid of UV, IR, and PMR spec t ro scopy  is a fa i r ly  complex and 
f requent ly  insoluble task .  Thus,  the development  of a scheme  of identification of biquinolinyl s y s t e m s ,  and 
a lso  a number  of p rob l ems  connected with the t r a n s f e r  of conjugation f rom one a roma t i c  nucleus of a bi-  
cycl ic  s y s t e m  to another ,  the influence of the mutual  posit ion of the he te rocyc les  on the nature  of the de-  
composi t ion  under e lec t ron  impact ,  and the change of the intensi ty of the peaks  of the doubly charged  ions 
as a function of the posit ion of the nuclei p resen t  cons iderable  theore t ica l  and p rac t i ca l  in teres t .  

We have cons idered  the m a s s  s p e c t r a  of the following s e r i e s  of biquinolinyls:  2 ,2 ' -b iquinol inyl  (I), 
4 ,4 ' -d ime thy l -2 ,2 ' -b iqu ino l iny l  (H), 7 ,7 ' -d imethy l -2 ,2 ' -b iqu ino l iny l  (HI), 8 ,8 ' -methy l -2 ,2 ' -b iqu ino l iny l  (IV), 
4,4'  ,2 ,3 ' -biquinol inyl  (V), 6,6,-biquinolinyl  (VI), 2-  (1-methyl te t rahydro-6-quinol inyl )quinol ine  (VII), 3- (1,2- 
dihydro-2-quinol inyl)  quinoline (VIII), 4- (1,2-dihydro-2-quinolinyl)quinoline (IX), and 2 - m e t h y l - 4 -  (2 -methyl -  
l , 2 -  dihydro-  4- quinolinyl) quinoline (X). 

The m a s s  s p e c t r a  of the compounds studied (I-X) were  taken on an SN-6 m a s s  s p e c t r o m e t e r  with a 
s y s t e m  for  the d i rec t  introduction of the s amples  into the ion source  at an energy  of the ionizing e lec t rons  
of 70 eV and a t e m p e r a t u r e  of the ionization chambe r  of 180~ The pur i ty  of the subs tances  synthes ized  
was checked ch romatograph ica l ly  and was >-- 98.5%. 

The s tabi l i ty  to e lec t ron  impact  (WM)* of s y s t e m s  (I-X) is de te rmined  by the following fac tors :  1) 
the coplanar i ty  of the molecule  as a whole; 2) the mutual  posi t ions of the quinoline nuclei r e l a t ive  to one 
another;  and 3) the posi t ions of the methyl  subst i tuents  in the r ings  of the quinoline nucleus.  The g r e a t e s t  
ro le  is p robab ly  played by the f i r s t  fac tor ,  s ince in such s y s t e m s ,  where  the in te rnuc lear  bond is not a 

*W M is the s tabi l i ty  of a molecule  to e lec t ron  impact ,  r e p r e s e n t e d  by the ra t io  of the intensi ty of the poly-  
isotopic peak of the mo lecu l a r  ion to the total  ion cur ren t .  
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TABLE 1. Mass Spectra of Biquinolinyl Systems at an Energy 
of the Ionizing Electrons of 70 eV (in percentages of the maxi- 
mum peak in the spectrum)* 

Compound I 

29 (3,8), 39 (3,9), 41 (8,4), 42 (2,9), 43 (7,8), 51 (3,0), 54 (2,1), 55 (8,2), 56 (3,0), 57 (5,0), 
60 (3,1), 63 (2,0), 67 (3,3), 68 (2,1), 69 (4,3), 70 (2,5), 71 (2,7), 73 (2,9), 75 (4,6), 76 (3,9), 
77 (5,4), 81 (2,8), 82 (2,0), 83 (2,3), 84 (2,0), 85 (2,0), 91 (2,2), 95 (2,9), 97 {2,7), 98 (2,9), 
100 (2,4), 101 (9,3), 102 (6,0), 113,5 (1,2), 114 (2,9), 114,5 (l,0), 127 (4,3), 127,5 (2,8), 
128 (20,5), 128,5 (2,3), 129 (4,3), 154 (2,3), 155 (2,9), 227 (3,5), 228 (3,7), 229 (2,4), 
253 (4,0), 255 (64,7), 256 (100,0), 257 (19,3), 258 (2,3), 1V,~z=31,3. 

Compound II 

89 (2,1), 115 (6,5), 116 (3,2), 127 (1,2), 128 (I,9), 133,5 (I,I), 134 (1,7), 134,5 (3,6), 
135 (1,3), 140 (3,5), 141 (3,3), 141,5 (2,0), 142 (8,4), 142,5 (1,7), 258 (2,2), 267 (2,2), 268 
(5,7), 269 (22,4), 270 (7,8), 281 (3,2), 282 (4,4), 283 (19,0), 284 (I00,0), 285 (22,4), 286 
(2,6), W.~, = 34,0. 

Compound 111 

29 (2,1), 31 (6,3), 39 (8,4), 41 (4,2), 43 (4,7), 45 (2,1), 51 (3,7), 56 (32), 57 (3,7), 63 (4,7), 
65 (3,7), 71 (2,1), 75 (2,1), 76 (2,1), 77 (2,4), 88 (2,1), 89 {7,9), 91 (2,4), 101 (2,1), 102 
(2,1), 114 (3,2}, 115 (7,4), l l6 (18,4), 117 (8,9), 127 (2,4), 128 (5,8), 129 (5,3), 130 (2,9}, 
135 (4,2), 140 (3,2), 141 (10,0), 141,5 (3,6), 142 (16,3), 142,5 (3,3), 143 (34,2), 144 (3,7}, 
168 (2,4), 169 (3,2), 170 (3,4), 215 (2,1), 228 (2,1), 240 (2,1), 241 (3,7), 242 (2,61).253 
(3,4), 254 (3,7), 255 (3,4), 256 (3,2), 258 (2,4), 266 (2,9), 267 (5,5), 268 (7,9), 270 (7,4), 
279 (2,1), 280 (2,6), 281 {6,8), 282 (12,1), 283 (52,6), 284 (100,0), 285 (27,4), 286 (5,8), 
W~=I8,1.  

Compound IV 

31 (2,0), 39 (2,5), 41 (2,4), 43 (2,4), 56 (3,7), 57 (2,2}, 63 (2,4), 75 (2,0), 77 (2,0), 89 (4,4), 
lOl (2,5), I02,(2,3), 114 (3,4), 115 (12,3), 116 (4,9), 120,5 (I,5), 121 (I,7), 121,5 (I,3), 
126 (1,2), 127 (2,4), 127,5 (1,5), 128 (4,9), 128,5 (I,6), 129 (2,4), 133,5 (I,9), 134 (3,5), 
134,5 (3,7), 135 (4,8), 135,5 (1,2), 140 (5,6), 140,5 (1,5), 141 (7,4), 141,5 (3,9), 142 (16,9), 
142,5 (2,3), 143 (2,3), 169 (2,3), 241 (2,1), 254 (2,2), 255 (5,3), 256 (3,2), 267 (3,0), 268 
(5,5), 269 (24,2), 270 (36,8), 271 (7,2), 281 (2,4), 282 (5,7), 283 (24,5), 284 (100,0), 285 
(21,7), 286 (2,8), W~z=23,2. 

Compound V 

38 (12,2), 40 (2,0), 43 (2,2), 49 (4,7), 50 (7,8), 51 (2,3), 61 (3,6), 62 (10,4), 63 (3,3), 64 
(5,2), 74 (2,9), 75 (6,7), 76 (3,9), 77 (6,0), 87 (2,7), 88 (3,6), 89 (10,4), 90 (2,6), 91 (2,4), 
I01 (3,2), 102 (2,7), 113 (4,1), ll4 (6,1), 114,5 (l,l), 115 (24,3), ll6 (13A), 117 (2,4), 
120,5 (3,4), ,121 (2,0), 121,5 (l,l), 126,5 (1,3), 127 (4,9), 127,5 (2,4); 128 (7,3), 128,5 (2,0), 
133,5 (3,9), 134 (17,8), 134,5 (14,8), 135 (3,6), 139 (2,4), 140 (,13,0), 140,5 (3,2), 141 (10,4), 
141,5 (7,0), 142 (28,7), 142,5 (5,5), ,143 (3,1), 167 (2,1), 168 (2,1), 169 (4,7), 241 (3,2), 
242 (2,2), 254 (4,7), 255 (4,5), 256 (3,5), 258 (2,5), 267 (5,2), 268 (15,7), 269 (70,5), 270 
(16,5), 271 (2,3), 279 (2,1), 280 (3,2), 281 (8,7), 282 (11,3), 283 (50,4), 284 (100,0), 285 
(26,5), 286 (3,0), IVy= 13,6. -- 

Compound VI 

29 (8,5), 38 (2,2), 39 (8~1), 40 (2,6), 41 (14,4), 42 (6,3), 43 (13,3), 45 (2,6), 50 (2,8), 51 
(4,1), 52 (2,6), 53 (3,1), 54 (3,2), 55 (12,2), 56 (5,4), 57 (7,8), 60 (4,3), 63 (3,5), 65 (2,6), 
67 (6,5), 68 (4,3), 69 (6,6), 71 (4,4), 73 (4,4), 75 (4,3), 76 (3,4), 77 (4,4), 78 (3,4), 79 (3,9), 
83 (5,4), 84 (4,1), 88 (3,7), 88,5 (1,8), 89 (2,5), 91 (4,8), 95 (4,0), 97 (5,0), 98 (5,0), 99 (5,0), 101 
(7,1), 101,5 (2,2), 113,5 (2,8), I14 (6,9), 114,5 (2,6), I15 (3,1), 127 (3,5), 127,5 (3,1), 128 
(12,6), 128,5 (2,9), 129 (4,0), 143 (2,2), 220 (4,6), 226 (2,9), 227 (6,3), 228 (6,2), 
229 (3,5), 253 (5,0), 254 (7,9), 255 (33,3), 256 (lO0,O), 257 (20,9), 258 (2,9), IV,~ = 11,8. 

Compound VII 

29 (26,5), 38 (7,6), 39 (28,2), 41 (3,3), 42 (19,4), 43 (10,4), 50 (9,4), 51 (11,8), 52 (11,2), 53 
(11,8), 54 (13,5), 55 (44,7), 56 (20,6), 57 (21,8), 63 (10,6), 64 (8,2), 65 (10,6), 67 (21,8), 68 
(15,9), 69 (26,5), 70 (16,5), 71 (20,0), 73 (17,6), 75 (10,0), 76 (7,6), 77 (14,7), 78 (11,8), 79 
115,3), 83 (2t,8), 91 (17,6), 92 (8,8), 93 (10,0), 95 (15,3), 97 (17,1), 114,5 (6,5), 115 (10,6), 115,5 
(4,1), 116 (6,5), 117 (7,6), 128 (52,9), 129 (17,6), 130 (8,8), 131 (7,1), 135 (8,8), 136 (11,8), 
137 (12,3), 155 (10,6), 156 (14,7), 157 (9,4), 183 (7,6), 184 (10,6), 255 (8,8), 256 (4,1), 263 
(7,6), 264 (9,4), 265 (27,0), 266 (61,9), 267 (31,2), 268 (10,6), 269 (13,5), 270 (7,1), 271 
(10,6), 272 (15,3), 273 (56,2), 274 (100,0), 275 (23,5), 276 (5,9), W:,, =4,5. 

Compound VIII 

29 (2,9), 31 (5,1), 39 (5,2), 41 (4,4), 42 (2,9), 43 (3,6), 50 (5,7), 51 (10,2), 52 (4,4), 55 
(2,2), 56 (5,7), 63 (5,8), 64 (2,2), 65 (2,2), 74 (3,6), 75 (9,5), 76 (10,2), 77 (24,0), 78 (6,6), 
87 (4,4), 87,5 (2,9), 88 (3,6), 88,5 (2,2), 89 (5,7), 90 (2,2), 91 (3,6), 101 (22,6), 103 (8,0), 
113 (2,2}, 113,5 (5,7), 114 (10,9), 114,5 (5,8), 115 (5,8), 115,5 (1,5), 126 (4,4), 127 (9,5), 
127,5 (5,1), 128 (68,9), 129 (40,8), 129,5 (4,4), 130 (56,3), 131 (8,0), 154 (13,8), 155 (4,4), 
226 (2,2), 227 (5,8), 228 (7,3), 229 (5,1), 230 (14,4), 243 (2,2), 244 (2,9), 252 (3,6), 253 
(2,9), 254 (30,6), 255 (56,3), 256 (100,0), 257 (87,6), 258 (20,4), 259 (4,4), WM=2,2. 
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T A B L E  1 (continued) 

Compound IX 

29 (14,2), 31 (16,6), 39 (8,3), 40 (2,4), 41 (15,9), 42 (7,4), 43 (8,1), 45 (19,6), 51 (5,0), 
52 (2,0), 53 (3,7), 55 (17,6), 56 (6,3), 57 (21,6), 60 (13,5), 67 (6,8), 68 (3,7), 69 (13,1), 
70 (5,0), 71 (13,1). 73 (7,4), 77 (6,8), 78 (2,8), 79 (2,6), 81 (8,5), 85 (ll,1), 87 (3,5), 88 
(4,8), 89 (5,2), 91 (2,8), 94 (2,2), 95 (5,7), 101,5 (2,4), 102 (7,4), 102,5 (2,2), 107 (2,4), 
107,5 (3,1), 108 (2,4), 108,5 (4,6), 113 (4,1), 113,5 (2.8), ll4 (16,6), 114,5 (6,1), 115 (15,3), 
155,5 {6,1), 116 (5,0), 127 (4,4), 127,5 (2,0), 128 (38,8), 128,5 (4,8), 129 (16,3), 129,5 (4,1), 
130 (II,5), 142 (3,7), 157 (2,0), 215 (3,1), 216 (3,9), 224 {2,4), 228 (8,5), 229 (5,0), 230 
(49,2), 231 (3,5), 241 (4,6), 242 (9,6), 243 (12,6), 244 (14,2), 245 (2,8), 255 (8,9), 256 
(49,6), 257 (41,1), 258 (100,0), 259 (25,5), W/u= 10,6. 

Compound X 

31 (3,7), 36 (12,6), 38 (4,4), 39 (3,7), 41 (2,6), 42 (2,2), 43 (2,2}, 51 (2,6), 56 (3,0), 63 
(3,0}, 77 {3,7), 89 (3,0), 101 (3,7), 102 (2,6), 103 (2,0), ll4 (4,1). 114,5 (2,6), 115 (5,2), 
115,5 (l,1), 120,5 (3,3), 121 (2,6), 121,5 (2,6), 122 (1,9), 122,5 (1,9), 127 (3,7), 127,5 (1,1), 
128 (5,6), 128,5 (l,l), 129 (1,5), 130 (4,8), 133,5 (1,9), 134 (2,6), 134,5 (3,0}, 135 (9,3), 135,5 
(4,1), 139 (2,6), 141 (2,0), 141,5 (1,5), 142 (5,6), 142,5 (2,2), 143 (14,1), 143,5 (2,6), 144 (13,6), 
193 (3,3), 194 (6,3), 214 (2,6), 215 (2,6), 2t6 (2,0), 217 (3,0), 226 (3,3), 227 (3,7), 228 (4,4), 
229 (3,0), 230 (4,1), 231 (2,0), 240 {3,0), 241 (4,8), 242 (4,4), 243 (7,4), 244 (7,4), 245 
(5,9), 255 (9,6), 256 (13,3), 257 (5,9), 268 {6,3), 269 (12,2), 270 (15,9), 271 (73,3), 272 
(16,3), 273 (3,3), 283 (3,3), 284 (12,6), 285 (18,5), 286 {100,0), 287 (24,8), 288 (3,0), 
I~'I~ = 13,7 

* Wi th  the  e x c e p t i o n  of  s o m e  peal}s i m p o r t a n t  f o r  d i s c u s s i o n ,  on ly  
peaks  wi th  an  i n t e n s i t y  g r e a t e r  than  2% have  been  c o n s i d e r e d .  

d o n o r - a c c e p t o r  bond,  b e c a u s e  of  the  r e d i s t r i b u t i o n  of the  ~ - e l e c t r o n  d e n s i t y  the  i n t e r n u c l e a r  bond a c q u i r e s  
t he  n a t u r e  of  a r bond,  p r o v i d e d  tha t  the  a r r a n g e m e n t  of  the  r i n g s  is  c l o s e  to c o p l a n a r  [4]. Thus ,  a d i s -  
t u r b a n c e  of  c o p l a n a r i t y  fo r  the  bi  c o m p o u n d s  m u s t  l e ad  to a m a r k e d  f a l l  in the  v a l u e  of WM, s i n c e  a w e a k e n -  
ing of  the  i n t e r n u c l e a r  bond l e a d s  to the  a p p e a r a n c e  of an  a d d i t i o n a l  pa thway  of d e c o m p o s i t i o n  on e l e c t r o n  
i m p a c t .  

On the  b a s i s  of the  f a i r l y  high v a l u e s  of W M f o r  the  s e r i e s  of compounds  (I-IV) (Tab le  1) wh ich  a r e ,  
r e s p e c t i v e l y ,  31.3 (I), 34.0 (II), 18.1 (III), and 23.2 (IV), i t  can  be s a i d  tha t  in the  e x c i t e d  s t a t e  the  a r r a n g e -  
m e n t  of the  a r o m a t i c  r i n g s  of  t he  b i c y c l i c  s y s t e m  is v e r y  c l o s e  to c o p l a n a r  (value of W M f o r  qu ino l ine  
34.5) [5]. P a r t i a l  h y d r o g e n a t i o n  a t  the  p o s i t i o n  of l i nkage  of  one of  the  r i n g s  of  the  s y s t e m  (compounds  
VIII -X)  n a t u r a l l y  l e a d s  to a m a r k e d  f a l l  in the  s t a b i l i t y  of  the  m o l e c u l e  [W M for  compounds  (VIII-X) 2 .2 ,  
10.6,  and  13.6,  r e s p e c t i v e l y . ]  

The  m u t u a l  a r r a n g e m e n t  of  the  nuc l e i  in the  b iqu ino l i ny l  s y s t e m s  m u s t  have  a c o n s i d e r a b l e  in f luence  
on s t a b i l i t y  to e l e c t r o n  i m p a c t .  It is known tha t  fo r  the  b i p y r i d i n y l s  the  d e g r e e  of  d o u b l e - b o n d e d n e s s  d e -  
c r e a s e s  in the  s e q u e n c e  4 ,4 '  > 2 ,2 '  > 3 ,3 ' .  The  d e c r e a s e  in W M f o r  compounds  (V) and (VI) (13.6) a g r e e s  
w e l l  wi th  an  a n a l o g o u s  r e l a t i o n s h i p  f o r  the b i q u i n o l i n y l s .  T h e s e  v a l u e s  a r e  t h r e e  t i m e s  s m a l l e r  t han  the  
c o r r e s p o n d i n g  v a l u e s  of W M in the  compounds  (I) and (IIi) i s o m e r i c  wi th  t h e m  (Table  1). 

The  v a r i a t i o n s  in the  v a l u e s  of  W M in the  s e r i e s  of  compounds  (II-V) and (VII-X) a r e  due to t he  
p o s i t i o n  of  the  m e t h y l  g r o u p  in the  r i n g s  of  the  b iqu ino l iny l  n u c l e u s .  T h e s e  c ha nge s  a g r e e  w e l l  w i th  the  
n a t u r e  of the  f l uc tua t i ons  of the  va lue  of  W M fo r  m e t h y l - s u b s t i t u t e d  qu ino l ines  [5, 6]. 

It can  be  s e e n  f r o m  an  a n a l y s i s  of the  m a s s  s p e c t r a  (I-VD o b t a i n e d  tha t ,  a s  was  to be e x p e c t e d ,  the  
d e c o m p o s i t i o n  of  the  b i c y c l i c  s t r u c t u r e s  u n d e r  the  a c t i o n  of e l e c t r o n  i m p a c t  t a k e s  p l a c e  in a s i m i l a r  m a n -  
n e r  to the  d e c o m p o s i t i o n  of  the  p h e n y l p y r i d i n e s  [7], the  b i p y r i d i n y l s  [1], and  the  i m i d a z o l y l q u i n o l i n e s  [8]: 
t he  l o s s  by  the  m o l e c u l a r  ion of  one  h y d r o g e n  a t o m  l e a d s  to the  f o r m a t i o n  of  the  m o s t  e n e r g e t i c a l l y  f a v o r -  
a b l e  s t r u c t u r e ,  w h i c h  a r i s e s  in the  f o r m a t i o n  of  a f o u r - m e m b e r e d  r i n g  t h r o u g h  a n i t r o g e n  a t o m .  Then  the  
ion tha t  has  a r i s e n  ( M - H )  + l o s e s  h y d r o g e n  a t o m s  s u c c e s s i v e l y ,  the  m a x i m u m  n u m b e r  of  H a t o m s  e l i m i n a t e d  
b e i n g  d e t e r m i n e d  by  the  p o s s i b i l i t y  of the  r e t e n t i o n  by  the  ions of  an a r o m a t i c  c y c l i c  s t r u c t u r e .  The  con-  
d e n s e d  s y s t e m s  f o r m e d  p r o m o t e  the  a p p e a r a n c e  in the  s p e c t r a  of  a s e r i e s  of  doubly  c h a r g e d  ions .  The  
c lea .vage  of  the  i n t e r n u c l e a r  C - C  bond  b e c o m e s  p o s s i b l e  on ly  when  con juga t ion  be tw e e n  the  r i n g s  of  the  
s y s t e m  is a b s e n t  ( compounds  VII I -X) .  The  p r e s e n c e  of  m e t h y l  s u b s t i t u e n t s  is  r e s p o n s i b l e  fo r  a d d i t i o n a l  
d e c o m p o s i t i o n  p a t h w a y s .  

The  f i r s t  s t a g e  of the  p r o c e s s  (dehydrogena t ion )  t a k e s  p l a c e  f o r  compounds  (I-V) m o n o t y p i c a l l y .  
The  r - e l e c t r o n i c  n a t u r e  of  the  bond  b e t w e e n  the  a r o m a t i c  n u c l e i  and the  s u c c e s s i v e  e l i m i n a t i o n  o f  h y d r o -  
gen  f r o m  the  m o l e c u l a r  ion p e r m i t  the  c o n c l u s i o n  t ha t  in the  e x c i t e d  s t a t e  the  m o l e c u l a r  ion in b iqu ino l i ny l  
s y s t e m s  e x i s t s  a s  s - t r a n s  and s - c i s  f o r m s ,  a c c o r d i n g  to the  p o s i t i o n  of the  i n t e r n u c l e a r  bond.  Thus ,  f o r  
compounds  ( I - IV),  w h i c h  have  the  r i n g  l i nkage  in the  2 ,2 '  p o s i t i o n ,  t he  s - t r a n s  c o n f i g u r a t i o n  of  the  m o l e c u -  
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lar  ion is p r e f e r r e d ,  thus ensuring predominant  cycl izat ion with the fo rmat ion  of quadruply bound nitrogen,  
which leads to the appearance  of a mul t i r ing s y s t e m  with condensed nuclei.  This hypothesis  is conf i rmed 
indirect ly  by the high value of the ra t io  of the intensi t ies of the peaks  of the f r a g m e n t a r y  ions ( M - l ) + /  
(M--2) + for  compound (I) (Table 2). A s i m i l a r  p roces s  of r ing c losure  may  take place  exclus ive ly  f r o m  
the s - c i s  fo rm of the molecu la r  ion in the case  of compounds (V) and (VII). 

The dehydrogenation p roce s s  thus leads to a condensed s y s t e m  including two aza  ions (compounds II 
and V) or  two benzotropyl ium ions (compounds III and IV), depending on the posit ion of the methyl  group 
in the quinoline nucleus [9]. In the compounds (I-VI) studied, the dehydrogenation p roce s s  cor responds  to 
9-24% of the total  ion c u r r e n t . t  

CH~ CHa 

CHa C H 3 ~  

M. 284 (34,0) 283 (ti,4) v 

+ 7- 

-H 

CH~ 

Z, 
The p r e se nce  of methyl  subst i tuents  in both quinoline nuclei (compounds II-V) leads to the appea r -  

ance in the m a s s  spec t r a  of these  compounds of the peak of a f r a g m e n t a r y  ion (M-15)  +, the intensi ty of 
which amounts  to 5.0-9.5% of the total  ion cur ren t .  The el iminat ion of a methyl  subst i tuent  is a ccom-  
panied by a r e a r r a n g e m e n t  p roce s s  connected with the migra t ion  of a hydrogen a tom f r o m  the fl posi t ion 
of the quinoline r ing to the posit ion of the spl i t t ing off of a methyl  group or  by a red is t r ibu t ion  of the hy- 
drogen a toms  in the a rom a t i c  r ing .  The c loseness  of the methyl  group to the ni t rogen a tom of the h e r e t o -  
cycle  (compound IV) explains the anomalous  split t ing off of a methylene  group f r o m  the molecu la r  ion [5], 
which leads to the fo rmat ion  of a pseudomolecu la r  ion with m a s s  270 having the s t ruc tu re  of 2 - (8 -me thy l -  
2 -quinolinyl) quino line. 

M. 284 123.21 ",,~ ,o 

-CH~. ~ ~ " CH3I 
268.0" 

2se (,,~) 270 (s.s) ~69 (5.3, I . ~  

In an invest igat ion of the m a s s  spec t r a  of the bipyridinyls  it was shown [1] that  he te rocyc l ic  s y s t e m s  
linked through a C - C  bond p r e s en t  in the ~ posit ion to the he t e roa tom fo rm doubly charged  mo lecu l a r  ions 
with a high probabi l i ty .  A s i m i l a r  phenomenon has been  obse rved  in the m a s s  spec t r a  of the benzoquino- 
l ines,  where  the fo rmat ion  and intensi t ies  of the M 2+ ions were  connected with the s ize ,  a romat ic i ty ,  and 
s tabi l i ty  of the s y s t e m s  cons idered  [10]. The p re sence  of a number  of doubly charged ions with m / e  
values  of 142,141.5 ,  141 ,140 .5 ,134 .5 ,  134, 128, and 127.5 in compounds (I-VI) is an analyt ical  cha rac -  
t e r i s t i c  of b i she te rocyc l ic  compounds.  A calculat ion of intensi t ies  for  M 2+ that  has been p e r f o r m e d  shows 
that,  as a ru le ,  c leavage at  the bond connecting the two he te rocyc les  does not take place in compounds 
(I-VI), s ince the ions with m / e  values  of 142 and 128 exis t  to the extent of 80-85% in the M 2+ fo rm.  The 
tota l  p ropor t ion  of the doubly charged  ions f o rmed  amounts  to 7.5-10% of the total  ion cur ren t .  

l ' t Ie re  and below, a f igure  under  a fo rmula  co r responds  to the value of the m a s s  number  for  the given ion, 
a f igure  in pa ren theses  to the intensi ty of the peak in % of the to ta l  ion cur ren t ,  and a f igure  with an a s t e r -  
isk to the apparen t  m a s s  of a me tas tab le  t rans i t ion.  
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TABLE 2. Scheme of the Identification of Biquinolinyl Struc-  
t u re s  ( intensit ies in % of the total  current)  

Compound 

I 
II 

Ill 
IV 
V 

VI 
VII 

VIII 
IX 
X 

Characteristic ions and their ratios 

M 

31,3 
34,0 
18,1 
23,2 
13,6 
13,6 
4,5 
2,2 

10,6 
13,6 

(M--I )+i (M--2)  + 

8,3 
4,2 
4,3 
4,4 
4,6 
3,9 
2,5 
0,9 
0,9 
1,4 

(M--3) + 

1,3 
1,1 
1,2 

1,1 

( M - - 1 4 ) + / ( M - - 1 5 )  + 

4,1 
0,6 
4,4 

(M-28) 

1,2 

1,6 
5,0 
4,6 

In its f i r s t  s t ages ,  the decomposi t ion  of the pa r t i a l ly  hydrogenated biquinolinyl (VII) is s im i l a r  to the 
decomposi t ion  of 1 ,2 ,3 ,4- te t rahydroquinol ine  [6]. Init ial ly the a romat iza t ion  of the r ing takes  place with the 
los s of t h ree  hydrogen ato ms ,  the g r e a t e s t  contr ibution to the dehydrogenat ion p r o c e s s  being made  by the loss  
of one hydrogen a tom f rom the ~ posi t ion of the hydrogenated pyridine r ing of the biquinolinyl,  with the 
subsequent  p roc e s s  of the el iminat ion of a methyl  group (metas table  ion with an apparent  m a s s  of 241.8). 
The combinat ion of the p r o c e s s e s  descr ibed  leads to the fo rmat ion  of a pseudomolecular  ion with the 
s t r u c t u r e  of 2 ,6 ' -biquinol inyl ,  the fu r the r  decomposi t ion  of which takes  place in a s im i l a r  manne r  to the 
decomposi t ion  of the s t r u c t u r e s  of compounds (I and VI). 

The decomposi t ion  of the dihydrogenated bicycl ic  quinoline compounds (VIII-X)is s i m i l a r  to the d is -  
socia t ion of 1,2-dihydroquinoline de r iva t ives  under  the act ion of e lec t ron  impact  [11, 12]. The detachment  
of the a - h y d r o g e n  [or of a methyl  group in the case  of compound (X)] f r o m  the mo lecu l a r  ion that  is ob-  
s e r v e d  takes  place in the gene ra l  case  with the fo rmat ion  of a s table  cation with the quinolinylquinolinium 
s t ruc tu re .  The p r e s e n c e  of a hydrogen a tom on the ni t rogen of the he te rocyc l ic  r ing makes  it imposs ib le  
for  the nuclei  of the bicycl ic  s y s t e m  to link up with the format ion  of a f o u r - m e m b e r e d  cyclobutadiene r ing 
including the ni t rogen a tom in the r ing.  Consequently,  in the case  of compounds (VIII and IX) an ene r -  
ge t ica l ly  favorab le  eject ion of the neut ra l  pa r t i c le  HCN f r o m  the f r a g m e n t a r y  ion (M--H) + is poss ib le ,  
which leads to the appea rance  in the s p e c t r u m  of an ion with a m a s s  of 228, the intensi ty of the peak of 
which differs  g r ea t l y  accord ing  to the initial s t r u c t u r e  of the i s o m e r  [1.7% of the total  cu r r en t  for  (VIII) 
and 5.0% for  (IX)]. 

The pseudomolecu la r  ions (M-2)  + with m a s s e s  of 256 (compounds VIII and IX) and 284 (compound X) 
fo rmed  as a r e su l t  of the dehydrogenat ion p r o c e s s  have the s t r u c t u r e s  of the cor responding  biquinolinyls 
and undergo fu r the r  d issoc ia t ion  s i m i l a r  in na ture  to that  of the biquinolinyl s t r u c t u r e s  d iscussed .  The 
unusually high intensi t ies  of the f r a g m e n t a r y  ions with m a s s e s  of 128 and 142 in the case  of compounds 
(VIII-X) (7.3, 4.2, and 5.6% of the total  ion cur ren t ,  respec t ive ly)  a r e  the r e su l t  of the c leavage of the 
bond connecting the two r ings  and, to a f a r  s m a l l e r  extent,  of the fo rmat ion  of doubly charged  ,~ons. 

-CgHsN -H 

H 

lao (s,o) .c  ~ /~ /~"  M, 258 (2,21 2s7 (9,3) 

I-"' i -"c~ ?" 
H 

128 (7.3) 230 (1,6) 

956 (10,6) 

The cor re la t ions  found between the molecu la r  s t r u c t u r e s  of the var ious  biquinolinyl s t r u c t u r e s  and 
the main  d i rec t ions  of thei r  d i ssoc ia t ive  ionization make  it poss ib le  to use  a sma l l  number  of ions (Table 
2) for  the identif ication of biquinolinyl s y s t e m s .  
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