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p-Benzoquinones have two kinds of potentially 

A F C Z H - 0  f 

reactive sites, C=C and C=O, and have been known 
l0-b 

to sive two different types of the adducts in the -. 
1.3-dipolar cycloadditiOn with nitrile oxides. We 

report here the accounts of the selectivity of the 

reactions by applying FMO theory. The 

were carried out by ab initio w , m .  

c.9 "da,,,m c-c O d , , l r n  

STO-3G basis set?) The quinones e, which 
z i  b 2" 21 

undergo C=O addition with La, have very low Z - 2 

LUMO level except for 22.  The 

ferences between HOMO of la and LUMO of the I I 
I I 

quinones is much smaller than those between I _ - _ - + - - -  
the opposite interaction, suggesting that -'' :I- - , I 
HOMO(nitri1e oxide) -LUMO (quinone) interaction "'w 'CC" ., Th. r..stion "lUl 1. *." c-0 .dd".t. 

"hI1. u r  with UI gave c-C .**US*_ 
chiefly governs the C=O addition. The kinetic data Rate constoncs for the reocrlons 

K Il/mol.rl shown in Table strongly support this suggestion. aulnon? with 10 wlch lb mode 

While in the cases of quinones Zf-i, which under- 2 0  3.52 5.98~10-~ C-0 
2D 5.18~10-~ 1.15r10d C-0 

go C=C addition with la, the FMO levels are higher 2c 1.59~10-~ 7.09x10-~ C-0 

and the energy differences between the two interac- 2g 9.30x10-q 4.94x10'3 C-C 
2h 1.50x10-~ 5.~6x10-~ C-C 

tions are smaller than those in the cases mentioned ~.3fxlo-' 2.60x10-3 C-C 

above. The participation of LUMO(nitri1e oxide)-HOMO(quin0ne) interaction should 

be undeniable. The kinetic data support this consideration, i.e. smaller energy 

difference in the interaction results in higher reaction rate in the C=C addition. 

This energetical analysis suggested a different reaktkon pattern of l_b in the 

reactions with quinones and it was the case that ib underwent C=C addition with 

2d and &. Regio-selectivity as well as site-selectivity will also be discussed. - 
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