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In a previous communication on this subject (l), we proposed the empirical 

rule that "(-)-methyl alkyl sulfoxides which do not contain other strongly 

perturbing groups have negative Cotton effects centered at the strong absorption 

band near 200 rnb (acetonitrile), and have the (R)-configuration", the sign - 

referring to the rotation at the D-line. In view of the interest which this 

generalization has recently evoked (2,3), we wish to present briefly some 

additional studies which substantiate and further extend the above rule, and 

which also more clearly delineate its limitations. 

It had been noted (1) that the short wavelength absorption band of methyl 

butyl sulfoxide is shifted from 200 rnp in acetonitrile to 205.5 mu in isooctane. 

Optical rotatory dispersion (0.r.d.) studies are often conveniently carried out 

in hydrocarbon solvents, and the proposed rule applies with equal force to such 

media once account has been taken of the slight (5-10 mp) bathochromic shift of 

the Cotton effect. Figure 1 compares the o.r.d. curve in isooctane of (+)-(S)- 

methyl butyl sulfoxide (1) with that of (-)-@)-methyl ethyl sulfoxide (pre;,,'red 

from ethylmagnesium chloride and menthyl @) -methanesulfinate (4)) and of 

(+)-(S)-3-methylsulfinylpropylamine, the enantiomer of the naturally derived 

material (5). The o.r.d. curves match the assigned configurations and obey the 

rule. As shown in Figure 2, branching in the n-position of the al!cyl group 

does not markedly affect either the absorption spectrum or the o.r,d. in iso- 

octane, and all three (-)-(R)-methyl alkyl sulfoxides (prepared from menthyl 

(R)-methanesulfinate (4) and the appropriate Grignard reagents) exhibit negative - 

Cotton effects centered at 205-210 m*, in accordance with the rule. We note 

incidentally that even in the absence of an inherently dissymmetric chromophore 

(6), the amplitudes of the observed Cotton effects are high (a 200-400), and the 

corresponding rotational strengths (e.g., &= -2 x 10 -39 cgs. for (-)-(@-methyl 
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tert-butyl sulfoxide, as determined by use of a curve-fitting computer program 

(7)) intense; the statement (8) that high optical rotatory power may be taken 

as prima facie evidence for the presence of such a chromophore is therefore not 

applicable in the case of the dialkyl sulfoxides. 

When the alkyl group becomes "strongly perturbing", the system exceeds the 

limitations set by the rule, as may be illustrated for the case of (+)-(R)- 

methyl ally1 sulfoxide (9). Comparison of Figure 3 with Figures 1 and 2 

immediately reveals that both in the appearance of its absorption spectrum and 

that of its o.r.d. curve in isooctane, (+)-(&)-methyl ally1 sulfoxide differs 

grossly from the saturated methyl alkyl analogs but resembles rather closely 

(+>-@)-ally1 butyl sulfoxide (prepared from menthyl @)-butanesulfinate (1) 

and allylmagnesium chloride), a compound with which it shares the ally1 grouping. 

Spectroscopic coupling of a sulfoxide E-+ fi transition (10) and a T -+ ,,+c 

transition of the ally1 grouping may be responsible for this phenomenon. With 

respect to the marked solvent dependence of the Cotton effects, the alkyl ally1 

sulfoxides resemble the analogous alkyl benzyl sulfoxides (11). 

When the alkyl group is itself chiral but not strongly perturbing, the rule 

still applies. Thus, the absorption spectra of the 4-methylsulfinyl-5a- 

cholestanes (3) resemble in shape, intensity and band position those of the 

simpler methyl alkyl sulfoxides, and "strong perturbation" cannot therefore be 

invoked. In harmony with the proposed rule, the (g)-4a- and (SJ-4@-methyl- 

sulfinyl isomers have positive Cotton effects centered at 205-210 my in hexane 

(3); similarly the (R)-4a- and (R)-4B-methylsulfinyl isomers have negative 

Cotton effects centered in the same region (3), the @)-4a isomer especially 

bearing a striking resemblance to (+)-@)-methyl butyl sulfoxide (l), both in 

the appearance of its absorption spectrum and that of its o.r.d. curve, except 

of' '::ourse for sign (12). The intensities of the Cotton effects, to judge by 

:he first extremum, are also in the range (2 200-400) observed‘for the simpler 

sulfoxides. 

‘ho cautionary notes are in order. First, since the rule is formulated 

for methyl alkyl sulfoxides, it is by definition inapplicable to molecules in 

which the sulfoxide grouping is part of a ring system (2, 13). Second, since 

the rule specifically refers to the short wavelength Cotton effect near 200 w, 

it cannot properly be applied to a correlation of chirality at sulfur with the 

Cotton effect of the long wavelength transition which is sometimes observed near 

230 mCi and which, as has been pointed out (3), is of opposite sign. 

All new compounds gave satisfactory (* 0.3%) elemental analyses, and n.m.r. 

spectra were consistent with the assigned structures. 
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