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A T H E R M O D Y N A M I C A L L Y  S T A B L E  1 , 2 - C I S - D I A Z I R I D I N E  

G.  V.  S h u s t o v ,  S .  N.  D e n i s e n k o ,  
I .  I .  C h e r v i n ,  a n d  R .  G.  K o s t y a n o v s k i i  

UDC a42.91:~41. 634 :~7 .71  

Mannschreck and Seitz [1] have proposed an inversion equilibrium between cis and t rans  i somers  of 1- 
a lkyl -  and 1 ,2-dia lkyldiazi r id ines .  However,  1 ,2 -c i s -d iaz i r id ines  a re  not observed in the equilibrium mix-  
ture  due to destabil ization by s ter ic  and four -e lec t ron  interact ion of the c i s -or ien ted  N-substi tuents and the 
unsl~ared e lec t ron pairs  [1, 2]. 

We have obtained a bicyclic c is-diazir ichne (Ia) waich predominates  in the equilibrium mixture with the 
mort.cyclic trans form (Ib) 

Me 

(ta) (Ib) 

P1ViR spec t roscopy  showed that the (Ia)/(Ib) rat io at 28~ is 85:15 in C6D5CD 3 and 77:23 in CDC13. The 
thermodynamic equilibrium pa rame te r s  were obtained f rom the t empera tu re  dependence in C6DsCD3"~H ~ = 7.04 
i 0.01 kca l /mole  and AS ~ = - 1 9 . 9  =L 0.4 ca l /mo le .deg .  The in terconvers ion  of the eis and t rans  i s o m e r s ,  (la) 
and (Ib), is accomplished not by inversion but ra ther  by revers ib le  nucleophilic addition to the C ----O group. 
Thus,  the enthalpy of the react ion is g rea te r  than the s t ra in  energy of the 1, ~-diazabicyclohexane sys tem and 
destabilizing interact ion of the unshared electron pa i rs .  

Diaziridine (I) was obtained by the react ion of 3 ,3-dimethyldiazi r id ine  with acrolein in methanol at 20~ 
in 30% yield (after sub]imation at 60~ (1 ram)), mp 62-69~ Found: C 55.97; H 9.46; N zl .75%. Calculated 
for C6H12N20: C 56.21; H 9.44; N 21.85%. PMR spec t rum at 400 ~r in C6D 6 (5, ppm, J, Hz): for (Ia), 0.55 
and 1.23 s (6,6-Me2), 1 . 7 4 m  (3-Ha), 2 . 1 4 m  (3-H e, J = 1 4 . 0 ) ;  2 . 3 1 m  (4 -H e,  J = 1 1 . 9 ,  10.7,  ~.2); 3 . 4 0 m  
(4-Ha, J = 1 1 . 6 ,  11.6,  7.0),  4 . 6 9 m ( 2 - H ,  J = 2 . 1 ,  5.8}, 6 . 3 5 b r . s  {OH); for (Ib), 0.93 and 0 . 9 7 s  (3,3-Me2), 
2 . 2 4 m  (2'-H2), 2.38 and 2.65 (3 '-H 2, J = 1 2 . 5 ,  6.7,  6.4), 9 . 5 2 m  ( I ' - H ,  J = 1 . 6 ) .  
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