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A relationship, in lactcnes, between the sigh of the n + n* Cotton effect and the 

chiral sense of the la&one ring itself has been suggested recently (l-4). Four publications 

list the ORD (5-7) or CD (8) of thirty-nine ccmpoucds inwhich the lactcme group bridges a six- 

ca&on ring. Ammg these, throughring-fusion andthrough single substituents, thexeare fifteen 

different patterns of directsubstituticm cm thebridged-x+ng,butthe relationship indicatedby I 

and II is found to hold without exception. On present evidence, therefore, the sign of the 

CH. CH, 

I -W? II +ve III --ve IV We 

n + TI* Cotta effect depends solely rm the enantiamsric natute of the bridged-ring system and not 

at all cm molecular asymaetxy peripheral to this. 

Ring geanetrymybe equallyimportantin lactams (1). In the iscmsric camphorolactam, 

III and IV, Basch et. al. (9) remarked that the quadmnt rule for the sigh of the amide n + II* 

CD (10) would predict a positive Cotton effect for III. A negative cne is, in fact, observed, as 

#OH &OH &!-OO 

V CH< VI CHi VII 

in lactones of type I. Gc&rsn et. al. (11) found that, &-I each of three different solvents, the 

CD curves fmn III and IV were mirror images. Since the geanstric relaticmships between the 

bridgeheadmethylgroup and the lactmchrmophore are quite different in the two canpounds, it 
is evident that the enantianeric bridged-ring skeletons determine the sign of the CD. 
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'Ihemirrorimage relaticmships of the CDcuxves suggestthatthe degree of dissymmetry 

in then +n* tMnsitionis also determinedby the ring-gecmetcy. 'Ihe same conclusianwas reached 

with respect to y-la&ones ofaldcmic acids (3) on the grounds of observed ccnstancy in the 

dissymnetxy factor (12). As shown in the Table, this factor, IFI, is alsoccmstantinquinide, 

V, acetonequinide, VI, andtetrahytipyrenylactanzquinide, VII, three bridged-ring lactones of 

SkeletaltypeI. lhe ORD amplitudes of V and VI differ (7) by over 50%. 

In Water In Methanol 

Md c_ %U I"1 &)( *LX I”1 

V 114 
216mp -2'g4217m 0.026 105220m!_l -2'g3220mu 

0.028 

VI 89 
216mu -2'22217mu 0.025 g*219mLl -2.4622Om)l 0.025 

VII insOlUble 11222lmu -2.76223mu 0.025 

The transiticnp&xbility,measuredby E, variesbetweenthetireeccxnpounds 

andalso varies in the same ccmpoundwith change in solvent. However, the CD varies 

correspcndingly, so that IFI remains ccmstant. A ccmstantsourceof dissynmetry in the 

-sition is inplied; canixm to all three molecules and unaffected by the differences in 

substitution or solvation. This * cmly be allorpart of the cumnon skeletal structure. 
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