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The cata lyt ic  he te roa romat iza t ion  of  imino der iva t ives  AlkCH = NAlk' in the p re sence  of A 1 -K  (AK) and 
A I - C r - K  (ACK) cata lysts  leads to a mixture  of pyridine bases  that differ in both s t ruc tu re  and composit ion,  
for  example:  

CaHsCH~NCHzCH=CH~ (I) -~ [C2HsCH=C(CH~)CH=NCH~,CH----CH2 (IT)] 

~-Picoline Isomeric CgHI~N 

In the p resen t  paper  we studied the t r ans fo rmat ions  of (I) and cyclohexyl ideneal lylamine (HI) in the p r e s -  
ence of 5% Ni/A1203, which is a new cata lys t  for this react ion.  It is known that Ni-containing ca ta lys t s  a re  
quite inactive in aromat iza t ion  p roce s se s ,  but the Ni/A1203 catalyst  exhibited a higher  act ivi ty in the format ion 
of pyridines f r om (I) and (HI) than do the known AK and ACK catalysts .  The ca ta lyzates ,  obtained f rom (D 
under var ious  conditions, contained only f l -ptcol ine and 3 ,5-d imethyl -2-e thylpyr id ine  (IV) and none of the iso-  
me r i c  C~H13N compounds,  and the overa l l  yield of the pyr idines  r eached  50% (in a hel ium s t ream) .  5,6,7,8- 
Tetrahydroquinol ine  (V) and 6-e thyl- l ,2 ,3 ,4 ,7 ,8 ,9 ,10-octahydrophenanthr id ine  (VI) were  obtained in a s imi la r  
manner  f rom (]1"I): 

(V) (Ili) (VII) {VI) 

The in te rmedia te  products  of the t r ans fo rmat ions  (I) --* (IV) and (III) -* (VI) [imino compound (II) and N- 
a l ly l imino-2-cyclohexyl ideneeyclohexanone (VID] were  also isolated. 
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Fig. 1. Yields of t r ans format ion  products  of propyl tdene-  
a l lylamine as a function of the t e m p e r a t u r e  and c a r r i e r  
gas (a) He, b) Ntis): 1) unreacted  imine; 2) fl-picoline; 3) 
3 ,5-d imethyl -2-e thylpyr id ine ;  4) propioni t r i le .  
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E X P E R I M E N T A L  

The catalyt ic  a romat iza t ion  method is descr ibed  in [1]. The r e su l t s  of  t r a n s f o r m i n g  (I) at 200-400~ and 
a space  veloci ty  of 1 h -1 in e i ther  a He or NH 3 a tmosphe re  a r e  plotted in Fig. 1. The constants  and analyt ical  
data for  the obtained picoline and (I1) co r r e spond  to the l i t e r a tu re  data. Compound {IV), bp 85-90 ~ (13 ram). 
PMR s p e c t r u m  (~, ppm, CD8OD, s tandard  =TMS): 1.2 t (3H); 2.2 d (6H); 2.68 qu (2H). P ic ra te ,  mp 152~ cf. [3]. 
The t r ans fo rma t ions  of (III) we re  studied at 250-400 ~ in a He s t r e a m  and a space  veloci ty  of 1 h -1. At 275 ~ the 
yield of (V) was  14.5%, a n d t h a t  of (VD was 20%. Compound (VI), bp 160-164 ~ (3 mm).  PMI~ s p e c t r u m  (5, ppm,  
neat ,  s t andard=TMS):  1.13 t (2H); 1.7 m (8H); 2.25 m (SH); 2.6 qu (2H). Ul t rav io le t  spec t rum:  ~ m a x  218,225,  
230 ,275 nm. Found: C 83.06; H 10.15%. CI.~H~IN. Calculated:  C 83.66; H 9.83%. Oxidation of (VI) with 
KMnO 4 gave pyr id ine -3 ,4 ,5 - t r i ea rboxy l i e  acid [4] with mp 261 ~ Compound (VII} was isola ted f r o m  the f rac t ion  
with bp 200-210 ~ (22 ram). PMR s p e c t r u m  (6, ppm, neat ,  TMS): 1.07 m (10H); 2.25 m (4H); 3.90 d.d (2H); 5.03 
m (2H}; 5.75 t (1H). 

C O N C L U S I O N S  

Ni/A1203 is an act ive ca t a lys t  for the he t e roa romat i za t ion  of al iphatic imino compounds;  the se lec t iv i ty  of 
fo rming  the pyridine bases  on Ni/A1203 is higher than in the p re sence  of A 1 - K  and A 1 - C r  - K  ca ta lys t s .  
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A number  of  s t ruc tu re  s tudies of " t e t rahedra l "  molecules  with a cen t ra l  Ge a tom is descr ibed  in the 
l i t e r a tu re  [1-5]. 

The purpose  of the p re sen t  paper  was to a sce r t a in  the effect  of bulky subst i tuents  on the geome t r i c  c h a r -  
a c t e r i s t i c s  of the Ge coordination sphere .  

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

The c r y s t a l s  of bis  (o -ea rborany l )d imethy lge rmane  a re  monoclinie,  a = 6.950 (6) .~, b = 19.05 (2) .~, c = 
15.81(1)/I-, fl=95.80(7), space  group P21/e , V =2083 ,~3, Z=  4 ,dca lc=  1.246 g / c m  3, and dmeas  =1.238 g / c m  3. The 
p a r a m e t e r s ,  de te rmined  by the photo method, were  _made more  p rec i se  us ing the method of leas t  squares  (MLS) 
on a f o u r - c i r c l e  automat ic  Syntex P21 d i f f rae tometer .  The intensi t ies  of 1539 independent re f lec t ions  with F 2 > 
2or (~ MoIr~ radia t ion,  graphi te  monoehroma to r ,  0/26 scanning,  e_<21 ~ were  m e a s u r e d  on it. 

The s t ruc tu re  was deciphered by the h e a v y - a t o m  method. The coordinates  of the Ge a tom were  de t e r -  
mined f rom the Pa t te rson  function. The other  a toms were  developed by success ive  approximat ions  of the e lec -  
t ron -dens i ty  syntheses .  The s t ruc tu re  was ref ined by the MLS as the i sot ropic  approximation.  The anisot ropic  
t e m p e r a t u r e  factor  was introduced only for Ge. The final R factor  was 8.6%. The C a toms in the o - c a r b o r a n e  
nuclei  were  dist inguished on the ba s i s  of analyzing the bond lengths and t e m p e r a t u r e  fac tors .  All of the ca lcu la -  
tions we re  made on a NOVA 1200 e lec t ronic  computer  on the bas i s  of XTL p r o g r a m s .  
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