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by splitting or line broadening, one sickle pathway consistently revealed 

significant 4JHH coupling, whose magnitude often overlapped with the range 

assigned to the W structure in norbornanes and norbornenes (l-4 Hz). 
6 

While a more thorough analysis of the stereochemical, especially angular, 

requirements for coupling interaction along the sickle pathway is deferred to 

the full paper, qualitative correlations are apparent from an inspection of 

molecular models. Thus, in the more revealing of the two classes, in compounds 

of 2, an extension of the H-C bond representing the "handle" of the sickle 
- 

points toward and comes close to a hydrogen atom four bonds away in the 

strongly coupled pairs (H6 and H8), whereas it misses considerably the 

equivalent proton in the alternate, non-coupled sickle arrangement (Y and R). 

The model thus suggests that, as in the case of the W coupling, a direct 

interaction between the bonds of the coupled nuclei might be operational, 

except that in the sickle arrangement the rear lobe of one of the hydrogen- 

bearing sp3 carbons and the s orbital of the other hydrogen appear to be 

involved. 

The data presented above indicate that the presence of significant 4JHH 

coupling alone cannot serve unequivocally to assign the W arrangement to 

protons separated by two C-C sigma bonds in the norbornane-norbornene skeleton. 

Determination of the sign of coupling may be necessary, since in contrast to 

the positive value of the W coupling, the sign of the sickle coupling may 
7 

well be negative. 



No. J 

TABLE I 

i4JHH I Parameters (Hz) of l* 
rrV 

X Y Z Hsex-X H -Y H6en-x H6en-Y 

a H Cl Cl 0.37 - 0.32 2.12 W 

b Cl H Cl - JO -0 -0 
NI 

c** H Cl F 0.30 - NO 2.32 
*r/ 

dt Cl H F SO 

* All ,w compounds gave correct elemental and spectral analyses 

**14JF_x/ = 2.60 Hz 

tJ4JF_,/ = 1.66 Hz 

TABLE II 

I I 4JHH Parameters (Hz) of 2* 
..V.. 

X R Y Z Y-R Y-H* H6-R H6-H* 

U W u -LJ 
a 0 H H H *O 2.14 -0 1.22 

b 0 H H Cl MO 2.72 NO 1.08 
hu 

C 0 H H CH3 40 2.67 -0 0.85 
& 

d 0 H H C6H5 NO 
I 

2.40 -0 1.40 
M 

e 0 H CH3 H -0 A0 0.93 
& 

f S H H H NO 1.55 -0 1.10 
Cc 

g S H H CH3 -,O 2.02 40 1.10 
- 

* All new compounds gave correct elemental and spectral analyses 
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* Much of the work described herein was carried out at Hooker Chemical 

Corporation. 
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