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2-Benzyloxyquinoline-N-oxide has recently been shown to rearrange via both 

a sigmatropic (suprafacial) and a radical pair mechanism 1) . We have investi- 

gated this rearrangement using 1,2-diphenyl-2-methylbutyl as the migrating 

group and CIDNP spectroscopy 2) as the detection method in order to determine 

the extent of the radical pair process. 

The erythro (la)*) and the threo (lb)*) isomer of 2-(1',2'-diphenyl-2'-methyl- 

butoxy)-quinoline-N-oxide were prepared from 2-chloroquinoline-N-oxide and 

the potassium salts of erythro and threo-1,2-diphenyl-2-methylbutanol 3) , 

respectively. 

j_ a R,,=H,R2=Ph 

b RI 
= Ph,R2 = H 

2 a RI = Ii, R2 = Ph 

b RI = Ph,R2 = H 

They were rearranged at 170' in hexachloroacetone yielding both erythro (2a)*) 

and threo-N-(1,2-diphenyl-2-methylbutoxy)-quinolone (2b)*) which differ 

sufficiently in the chemical shifts of their benzylic protons to- ps&t 

*) Mixture of enentiomeres 
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NMR and CIDNP studies of the product ratio. 

During the rearrangement of (la) (Fig.lA, benzylic proton) the CIDNP-epectrum 

shown in Fig.lB wae obeerved: emieeion 4) of the benzylic protons of both 

(2a) ( 51 6.30 ppm) end (2b) (6 - 6.36 ppm), emieaion ratio VI=12b/12a* 1.25; 

,i 

after complete rearrangement, the 

spectrum shown in Fig.lC wae recorded 

A 
indicating a product ratio Vp-c2b/c2a 

of about 0.7 . 

#J 

From the product and the CIDNP-inten- 

r 

zity ratioz the extent of the radical 

8 pathway can be determined if the 

enhancement factors of (2a) and (2b) 

are assumed to be equal; in this case, 

the ratio 2b/2a produced by the radical 

reaction is identical with the ratio of 

CIDNP-inteneities, VI . The fractions 

of molecules undergoing concerted (xc) 

and radical reactione (x,) are then 

given by 

P&l R-X 
0 + SeRr (eq. I) 

7 ii5 6 iI 
where Rr and R are 'extents of 

Fig. 1 retention' for the radical end for the 

over-all reaction, defined by R,=(l-V,)/(l+V,) end R=(l-V,)/(l+V,), reepoc- 

tively, end xc + xr = 1 . With eq.1 , 3 = 0.75 , i.e., a 75% radical oourse 

ie caloulated for the rearrangement of (la); the xr value for the rearrenge- 

ment of (lb), determined under the came oonditiono, wee appreaiablj rnaller 

(0.2 or 20% radical) indicating that the concerted meahanien seome to bo 

more favorable for (lb) then for (la) . 
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I.e., xr includes 'inactive' radical pairs as well, but only with a factor 

(I-gi)/(l-Ra) which is always less than unity. 

Thus, if for any system a contribution of 'inactive' radical pairs 

cannot be excluded for other reasons, xr calculated from eq.1 should be 

regarded as the minimum fraction of molecules undergoing the radical pair 

reaction. Similar considerations apply for any other attempt to determine 

'radical contributions' by means of a product-ratio/CIDRP combination 6); 

only minimum extents of radical reaction can be derived using these methods. 
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