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I n  connect ion w i t h  the  s tud ies  on molecular design by cyc loadd i t i on  react ions ,  the react ions  o f  

N-ethoxycarbonylazepine(1) w i t h  phencyclone(I Ia) ,  2,5-dimethoxycarbonyl-3,4-diphenylcyclopentadi- 

enone(I1b) and 3,4-diaza-2,5-diphenylcyclopentadienone(I1c) were invest iga ted.  I t  was o f  i n t e r e s t  

t o  examine r e a c t i v i t y  and reg io- ,  p e r i -  and s t e r e o s e l e c t i v i t y  of these r e l a t e d  compounds f o r  the 

cyc loadd i t ions ;  e.g. c o n t r o l l i n g  fac tors  over the  modes of cyc loadd i t ions  needed c l a r i f i c a t i o n .  

With I I a ,  I added as 1.4-diene t o  g i ve  a  s i n g l e  a n t i  endo[4+2]n adduct ( I l1a)  i n  nea r l y  quant i -  

t a t i v e  y i e l d .  S i m i l a r l y ,  the reac t i on  o f  I w i t h  I I c  gave a n t i  endo[4+2ln adduct (1 I Ic )  i n  42% y i e l d .  

On the o the r  hand, the  reac t i on  of I w i t h  I I b  gave a n t i  endo[4 tZ ] r ( I I Ib )  and exo[6t4]n adduct(1Vb) 

i n  20 and 80% y i e l d s ,  r espec t i ve l y .  To the bes t  of our  knowledge, IVb i s  the  f i r s t  example i n  cyc lo-  

a d d i t i o n  reac t i on  o f  I w i t h  dienes. 

The s t r u c t u a l  e l uc ida t i ons  of these adducts were main ly  accomplished by X-ray c r ys ta l l og raph i c  

study. Crys ta ls  of I I I a  are monocl in ic,  space group P21/n w i t h  a=15.119(10), b=14.532(6), c-13.042 

(10)A, 8=91.40(6)'. Those of IVb are monoc l in ic ,  space group PZ1/c, w i t h  a=16.447(6), b=9.933(4), 

c=16.331(6)i and ~ = 1 0 0 . 0 5 3 ( 3 ) ~ .  Those of I I I c  are t r i c l i n i c ,  space group Pi ,  w i t h  a=12.503(5), b= 

9.172(3), c=9.920(3)A, a=105.46(3), 0=81 .74(3),  y=72.80(3)'. The molecular s t ruc tu res  were solved 

by a  d i r e c t  method using the MULTAN ser ies  of programs. They were r e f i n e d  by l e a s t  squares ca l cu la -  

t i o n s  t o  R values of 0.068, 0.098 and 0.052, respec t i ve l y .  The s t r u c t u r e  o f  I I I b  was determined by 

comparison of the  NMR spect ra l  data w i t h  t h a t  of I I I c .  

From the observat ion descr ibed above, the f o l l ow ing  conclusions can be deduced: 1) With cyc lo-  

pentadienones(I I ) ,  I behaves 47 component by the dominant i n t e r a c t i o n  o f  the  HOMO of I, and the 

LUMO of 11, showing the h igh  degree of r e g i o s p e c i f i c i t y .  This behavior i s  discussed i n  terms o f  d i -  

po le-d ipo le  i n t e r a c t i o n  between I and 11. 2) A n t i  endo[4+2ln adducts might  be formed n o t  through 

Sigmatropic rearrangement o f  endo[4+21n adduct(V) i n  which I I a  added as 4n component b u t  through 

d i r e c t  cyc loadd i t i on  reac t i on  of I I a ( 2 n )  w i t h  I ( 4 n )  because t h e  d e s t r u c t i o n  o f  a roma t i c i t y  i n  V 

seemed t o  be ene rge t i ca l l y  unfavorable.  3)  With respect t o  the reg iochemis t ry  o f  endo[4t2]n adduct, 

two regioisomers may be der ived from the independent pathway and the i n te rconve rs ion  of these i so -  

mers cannot be allowed i n  the  thermal cond i t ion .  Syn endo[4t2]n adduct may be i n d i r e c t l y  formed 

from sigmatropic rearrangements o f  exo[6t4]n cycloadduct. 


