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MAGNETIC NONEQUIVALEKCE of an isopropyl group 
in asymmetrical compounds is generally attributed 
to a preferred conformation effect caused by briefly in previous work.6 
solvent,l phenyl substitution,2 hydrogen bonding3 
or a combination of these factors.4+ However, 

direct evidence for a purely steric contribution is 
lacking, although this possibility has been discussed 

In connection with our current interest concern- 
ing steric effects on physical properties,7 a series of 
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L-x-chloroacyl chlorides (Ia-d)s were treated 4.0 c./sec. and continues the trend towards an 
with L-valine methyl ester (11) to yield the corre- increasing separation. Finally, the spectrum of 
sponding L-g-chloroacyl-L-valine methyl esters ~-a-chloro-3,3-dimethylbutanoyl-~-valine methyl 
(IIIa-d) .D -1 solution of L-a-chloropropionyl-L- ester (IIId) exhibits the expected a-chloro-t-butyl 
\xline methyl ester (IIIa) in deuterochloroforni peak (1.15 8, singlet), as well as the usual valyl- 
v.lth tetrarnethylsilane as an internal standard at  isopropyl group (0.97 and 0.88 8, pair of doublets, 

60 hIc./scc. grive an n.111.r. spectrum that coiitaincd 
signals for the aniide hydrogen (7.16 6, broad 
doublet), the valyl and chloromethine hydrogens 
(4.34 and 4.20 6, overlapping quartet, J 6.5 c./sec. 
and pair of doublets, J 9.0 and 6.0 c./sec.), the ester 
inethyl (3.75 8, singlet), the isopropyl niethine 
hydrogen (2.17 6, sextet), the chloropropionyl 
Inethyl (1.72 8, doublet, J 6.5 c./sec.) and the valyl- 
iiiethyls (0-97 and 0.93 8, quartet, J 6-5 c./sec.). 
’I’hc doubled doublct for the isopropyl group is 
slightly unsymiiietrical with a chemical shift 
difference of about 2-0 c./sec. The correspond- 
ing spectrum for L-cc-cliloro-4-methylpentanoyl-L- 
vsliiie methyl ester (IIIb) is simpler; the somewhat 
larger chemical-shift cliff erence for the valyl- 
isopropyl(O.968, doublet) is partially masked by the 
x-chloroncyl-isopropyl (1.00 8, doublet). The L-a- 
chloro-3-nieth~lbutano.J.l-L-~-aline methyl ester 
(EIIc) spectrum is more complex, but a series of 
signals can be assigned to the a-chloroisopropyl 
(1.06 and 0.95 8, pair of doublets, J 6.5 c./sec.) and 
valyl-isoyropyl (0.97 and 0.92 8, pair of doublets, 
J 6.5 c./sc-c.) snhstituents. The shift is about 

J 6.5 c./sec.). The chemical shift here amouiits to 
7.0 c./sec. 

The gradual increase in separation of the valyl- 
isopropyl signal is indicative of the operation of an 
additive steric factor, particularly with respect to a 
preferred configuration for the substituents a t  the 
a-asymmetrical carbon. An application of the 
“rule of six” to the a-chloroacyl moiety of these 
coinpounds (IIIa-d) gives six numbers of 0, 3, 6, 
and 9, respectively.10 This suggestion has been 
used earlier to rationalize hydrolysis rates of di- 
and poly-peptides,u as well as the separation of 
diastereoisomeric peptide’ and ester pair@ on gas 
chromatography. Interestingly, a similar explana- 
tion has been mentioned in an investigation on the 
extent of magnetic nonequivalence found in 
various isopropyl l-phenylethyl ethers.13 The 
n.ni.r. spectra of the L-a-chloroacyl-D-valine 
methyl ester series9 were identical with those of the 
L--L conipounds discussed here. 
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