
N-Methyl-Nl-(~-methyl-f i -carbethoxTvinyl) im[nopyrrol[d[ne (VII). A mixture of 6.1 g (61.6 mmole) of 
acetal IV and 7.95 g (61.7 mmole) of ester  I was refluxed for 3 h, after which the alcohol was evaporated, and 
the residue was fract[onated. 

2 -Dimethylam[no-6-methyl -4-pyr idone  (XID Hydrochloride.  A 10.3-g sample of III was heated in the 
presence  of catalytic amounts of p-toluenesulfonic acid at 220 ~ for 1.5 h with removal  of the alcohol by disti l la-  
tion. The mixture was then dissolved in acetone,  an alcohol solution of HC1 was added, and the mixture was 
filtered. P ~  spec t rum (8, ppm): 2.50 (6-CH3) , 3.22 [N(CH3)2] , 6.14 (3-CH), and 6.30 (5-CH) (CD3OD}. 

1 ,7-D[methyl -5-oxo- l ,2 ,3 ,4 ,5 ,8-hexahydro- l ,8 -naphthyr id ine  (3:I). A 27.58-g (0.123 mole) sample of 
VIII was heated in the presence of p-toluenesulfonic acid at 220 ~ for 30 rain with removal  of the alcohol by 
distillation. The mixture was then t r i tura ted  with hexane and filtered. PMR spec t rum (~, ppm): 2.43 (7-CH3) , 
3.23 (NCH3} , 6.31 (6-CH), 2.75 (4-CH2) , 3.57 (2-CH2) , and 2.04 (3-CH 2) (CF3COOH). 

1 ,6-Dimethyl -4-oxo-2 ,3 ,4 ,7- te t rahydropyrro lo[2 ,3-b]pyr id ine  (XIII). A 4o6-g sample of VII was heated in 
the presence  of catal3~ic amounts of p-toluenesulfonic acid at 200 ~ for 1 h with removal  of the alcohol by disti l-  
lation. The mixture was then t r i tura ted  with anhydrous ether and filtered. PMR spect rum (5, ppm): 2.24 
(6-CH3), 2.91 (NCH~), 5.81 (5-CH), 2.82 (3-CH2) , and 3.52 (2-CH2) (CD3OD). 
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S T E R E O C H E M I S T R Y  OF 2 , 7 - D I S U B S T I T U T E D  

A N D  1 , 2 , 7 - T R I S U B S T I T U T E D  

4 - A  LKY L D E C A H Y D R  O-  4 -  Q U I N O L O L S  

~7. G. 

N. S. 
L. I .  

Za[kin, A. A. Bakaev, 
Vul'fson, A. A. Akhrem, 
Ukhova, and A. N. Sergeeva 

UDC 541.63 : 543.5' : 547.831.3 

The configurations of the 2 and 4 centers  in 1 ,2 ,7- t r [methyl - ,  2 ,7-dimethyl- ,  and 1,2-dimethyl-  
7 - te r t -bu ty l -4-a lkyldecahydro-4-qu[nolo ls  were  assigned on the basis of a comparison of the 
I[hI_CH3] + / I [M]  + and I [M] + peak intensity ra t ios  (the [M - CH 3) + and [M - C2H 5] + ions are  
due to elimination of 2-CH 3 and 4-C2H 5 groups,  respectively) in the mass spec t ra  of the s t e reo -  
i somers .  

A mass  spec t romet r i c  method was previously used [1,2] for the determination of the configurations of 
the 2 and 4 centers  in molecules of 1,2-dtsubstituted 4-alkyldecahydro-4-quinol01s with t rans  fusion of the 
r ings.  Iz~ the present  paper we present  mass  spec t romet r i c  data that make [t possible to assign the conf igura -  
tions of the same centers  in more  complex 1,2,7-tr isubst i tuted In-c ,  ]:[a-c, Va,c, and VIa,c and 2,7.-disubsti- 
tuted 4-alkyldecahydro-4-quinolols  HIa and IVa. The s3~athesis of the compounds under considerat ion will be 
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T A B L E  1. In t ens i ty  R a t i o s  of the  C h a r a c t e r i s -  
t i c  Peaks  in the  Mass  S ~ e c t r a  of  I -VI  

Compound r a p ,  ~  l[3;--Cth]-  !"[311" I[M--C_-Hs]- ! [ l [ J  ~ 

[ a  

lla 
Ib 

lib 
Ic 

IIc 
I l ia  

IVa 
Va 

Via 
Vc 

Vlc 

126--127 
118--119 
98--99 
89--90 

113--114 
99--100 

140,5--141 
142--143 
I02--I03 
99--100 

118,5--I19 
114--115 

8,2 
5,7 
7,4 
4.4 
7,0 

2,9 
1,8 
7,3 
3.4 
7.9 
4.6 

m 
E 

2,5 
3,0 

3.1 
2,3 

d e s c r i b e d  in a s e p a r a t e  c o m m u n i c a t i o n ,  but  it is  w o r t h  not ing  tha t  with r e s p e c t  to the  p r e p a r a t i v e  me thod  a l l  of 
t h e m  have  t r a n s - f u s e d  r i n g s .  The a f f i l i a t i on  of the  e t h y n y l ,  v iny l ,  and e thyl  d e r i v a t i v e s  of I, H, V, and VI with  
s t e r i c  s e r i e s  was  p r o v e d  by  t h e i r  [ n t e r c o n v e r s i o n s  du r ing  s t e p w i s e  h y d r o g e n a t i o n .  The  e thynyl  d e r i v a t i v e s  
(IIIa and  IVa) of  2 , 7 - d i m e t h y l d e e a h y d r o - 4 - q u i n o l o l  have the s a m e  s t e r e o c h e m i s t r y  as  the  ana logous  d e r i v a t i v e s  
(Ia and Ha,  r e s p e c t i v e l y )  in the  1 , 2 , 7 - t r i m e t h y l d e e a h y d r o - 4 - q u i n o l o l  s e r i e s ,  i n a s m u c h  as  they  a r e  c o n v e r t e d  to 
the  l a t t e r  on m e t h y l a t i o n .  I n so fa r  as  the  c o n f i g u r a t i o n  of  the  7 c e n t e r  in the  i n v e s t i g a t e d  compounds  is con -  
c e r n e d ,  it  cannot  be  a s s i g n e d  on the  b a s t s  of the  m a s s  s p e c t r a ,  s i n c e  s p e c i f i c  f r a g m e n t s  due to the  p r e s e n c e  of 
a 7 - a l k y l  g roup  a r e  not o b s e r v e d  in the  s p e c t r a .  H o w e v e r ,  c o n s i d e r i n g  the  high c o n f o r m a t i o n a l  e n e r g y  of the  
t e r t - b u t y l  g roup ,  it can  be  a s s u m e d  tha t  i t  is  e q u a t o r i a l l y  o r i e n t e d  in V and VI. 

R: .011 R: .OH 
I I  ', ,, i |  ' .- 

R 
" , E l l  3 : -j ] 

!, I I1 ,  Y a - c  I I .  I V  Y l  a - c  

I, [I R=RI=CH3; III, IV R=CH3. RI=H: V, VI R=tert-C,Hg, RI=CH3: I--\-I a R2= 
=C---=CH: bR2=CH=CH2; c R2=C2Hs 

The m a s s  s p e c t r a  of a l l  of the  i n v e s t i g a t e d  c o m p o u n d s  con ta in  a s m a l l  n u m b e r  of i n t e nse  p e a k s .  The 
m a x i m u m  peak  is tha t  of the  [hi - CH 3] + ion,  which  c o r r e s p o n d s  to e j ec t i on  of  a CH 3 r a d i c a l  f r o m  the 2 p o s i -  
t ion .  In the  c a s e  of 4 - e t h y l  d e r i v a t i v e s  Ie,  I Ie ,  Ve, and Vie the  [M - C2H 5] + ions ,  which  a r e  due to e j e c t i o n  of 
a 4-C2H 5 group~ a l s o  have  i n t e n s e  p e a k s .  The  p e a k s  of the  M + and [M - CzH~R] + ions (de tachmen t  of a po r t i on  
of  the  c a r b o e y e l i c  r i n g  wi th  the  s u b s t i t u e n t  a t t a c h e d  to C-7) have lower  i n t e n s i t i e s .  It should  be  noted  that  a l l  
of  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  under  c o n s i d e r a t i o n  a r e  f o r m e d  f r o m  the  m o l e c u l a r  ions ,  a f t e r  
which  they  unde rgo  p r a c t i c a l l y  no f r a g m e n t a t i o n .  In th i s  s i t ua t i on  one can use  the  k ine t i c  a p p r o a c h  to the  m a s s  
s p e c t r a  d e v e l o p e d  by  B u r s e y  and M c L a f f e r t y  [3] and c o n s i d e r  the  r a t i o s  of the  i n t e n s i t i e s  of the  f r a g m e n t  and 
m o l e c u l a r  ions to  be  the  r a t e  c o n s t a n t s  of the  c o r r e s p o n d i n g  m o n o m o l e e u l a r  r e a c t i o n :  Z x = k x = I [ F  ] + / I [ M  ] +. 

The s t e r e o c h e m i s t r y  of the  e x a m i n e d  compounds  has  a p r i m a r y  ef fec t  on the  r a t e  of e l i m i n a t i o n  of the  
2 -CH 3 g roup  f r o m  the m o l e c u l a r  ions;  in the  I, III ,  and V s e r i e s  the  I [ M _ C H 3 ! + / I I M ]  + i n t ens i t y  r a t i o s  a r e  
h ighe r  than  the  v a l u e s  for  the  c o r r e s p o n d i n g  e p i m e r s  in the  II, IV, and VI s e r i e s .  Th is  d i f f e r e n c e  in the  r a t e  of 
d e t a c h m e n t  of  the  2 -CH 3 g r o u p  can  be a s s o c i a t e d  wi th  the  d i f f e r e n c e  in the  f r e e  e n e r g y  of the  e p i m e r s  due to 
the  ax i a l  o r  e q u a t o r i a l  c h a r a c t e r  of the  2-CH~ group .  In f ac t ,  when the  2 -CH 3 g roup  is a x i a l l y  o r i e n t e d ,  t h e r e  
a r e  1 , 3 - c i s - d i a x i a l  i n t e r a c t i o n s  of t h i s  g roup  with  the  a x i a l  s u b s t i t u e n t  in the  4 p o s i t i o n  and the p ro ton  a t t a c h e d  
to C - 9 ,  and th i s  i n c r e a s e s  the  f r e e  e n e r g y  of the  compound  and,  a s  a c o n s e q u e n c e ,  the  r a t e  of d e t a c h m e n t  of the  
2 -CH 3 g roup  as  c o m p a r e d  with  the  e q u a t o r i a l  e p i m e r ,  in which th is  i n t e r a c t i o n  is absen t .  We have v e r i f i e d  th is  
p r i n c i p l e  in a n u m b e r  of  o t h e r  d e r i v a t i v e s  [1, 2]. Thus ,  c o n s i d e r i n g  the d i f f e r e n c e  in the  I[M_CH~] + peak  in-  
t e n s i t y  r a t i o s ,  one can conc lude  tha t  compounds  of the  I, I l l ,  and V g roup  have an a x i a l  2-CH~ group ,  w h e r e a s  
a l c o h o l s  II,  IV, and  VI have  an e q u a t o r i a l  2 -CH 3 group .  

As  we have  a l r e a d y  no ted  p r e v i o u s l y  [1, 2], the  c o n f i g u r a t i o n  of the  4 c e n t e r  in 4 - a l k y l d e e a h y d r o - 4 - q u i n -  
o l o l s  a f f ec t s  the  r a t i o  of  the  i n t e n s i t i e s  of the  p e a k s  of the  [M - a lky l ]  + and M + ions ,  and th is  va lue  is  h ighe r  
in the  c a s e  of  an a x i a l  o r i e n t a t i o n  of  the  4 - a l k y l  g roup  than  in the  e a s e  of an e q u a t o r i a l  o r i e n t a t i o n  [this c o m -  
p a r i s o n  is  p o s s i b l e  only  for  compounds  wi th  s a t u r a t e d  a lky l  g r o u p s  (for e x a m p l e ,  e thy l ) ,  i n a s m u c h  a s  the  e thynyl  
and  v iny l  g roups  a r e  not  d e t a c h e d  under  e l e c t r o n  impac t ] .  In the  c a s e  of  the  compounds  e x a m i n e d  in the  p r e s e n t  
r e s e a r c h ,  we d id  not have  e p t m e r s  at  the  4 c e n t e r ,  and t h i s  m a k e s  it i m p o s s i b l e  to m a k e  th i s  s o r t  of  q u a n t i t a -  
t i ve  c o m p a r i s o n .  H o w e v e r ,  the  I[M_C2H5 ] + / I [ M  ] + r a t i o s  in the  s p e c t r a  of  Ic ,  I Ic:  Vc, and  Vie m a k e  tt p o s s i b l e  
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to conclude with a high degree of probability that all of the compounds considered have a 4e-alkyl-4a-OH con- 
figuration. In fact, as we have previously shown [1, 2], r ega rd less  of the length of the alkyl subst[tuent in the 
4 position (C2H 5 or n-C4H~) , this rat io for the axial group lies within the limits of eight and is close to four for 
an equatorial  group. The I[M_C2H3 ] + / t iM]  + ra t ios  in the spec t ra  of the alcohols (Ic, IIc, Vc, and Vlc) are  less 
than four,  and this may constitute evidence for mr, equatorial  orientation of the 4-alkyl group in all I-VI. 

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

The mass spec t ra  were obtained with a commerc ia l  MKh-1303 spec t rometer  with direct  introduction of 
the sample into the ton source  at 40~ the ionization energy was 70 eV. and the ionization chamber tempera ture  
was 150 ~ The reproducibi l i ty  of the mass  spec t ra  was verified by repeated recording  on different days; the 
e r ro r  in the measurement  of the peak rat io did not exceed 5 rel .  %. 
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IONIZATION POTENTIALS OF DIPYRIDYLS 

AND DIQUINOLYLS 

N. A. Klyuev, A. K. Sheinkman, 

and A. N. Smirnov 
UDC 543.51 : 828'832.1 

The ionization potentials of a number of i someric  dipyridyls and diquinolyls were determined. 
The differences in their values make it possible to establish the site of fusion of the r ings in 
the 2,2' ,  3,3' ,  and 4,4' positions of the sys tem.  The absence of an appearance potential for the 
fragment ton, the existence of which is due to cleavage of the [nterannular bond in the doubled 
hetaryl compounds, constitutes evidence for its double-bond character .  

According to the concepts of Szent-Gybrgy[  [1], the physiological activity of many organic substances [s 
due to their  donor proper t ies ,  which are  manifested in an increased tendency to form charge- t rans fe r  com-  
plexes (CTC). In this connection, r e s e a r c h  to determine the ionization potentials (IP) of various dipyridyls 
and diquinolyls, the diverse physiological activities of which have been studied, seems to us extremely useful, 
inasmuch as the accumulation of such data opens up prospects  for the prediction of the biological action of new 
substances from their  IP. The present  r e s e a r c h  may also be of interest  for the evaluation of the cor rec tness  
of quantum-chemical  calculations of b isheteroaromat ic  sys tems ,  since the IP correspond at least approximately 
to the energy of the higher occupied molecular  orbital  (the Copman theorem) [2]. 

In a previous mass  spec t romet r ic  study of dipyridyls [3] and diquinolyls [4], we were unable to unambigu- 
ously establish whether the bond between the hetaryl  r ings in their molecules is cleaved or whether the peaks 
of tons with masses  equal to the mass  of one r ing of the sys tem are  represented  exclusively by doubly charged 
ions. 

In the present  study we made an attempt to use the IP  of the corresponding fragment ions for this purpose. 
The IP  for a number of i somer ic  dipyridyls and diquinolyls a re  presented in Table 1. 
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