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In 1960 the double bond configurations shown in Ia and Ib were as- 

signed to fucosterol and isofucosterol, resp., by Dusza on the basis of an 

infrared comparison with the model compounds IIa and IIb2. However, the con- 

figurations of these model compounds had been assigned on unstated grounds 

in the American Petroleum Institute Catalog prior to 19603a, and in 1960, 

Cnesta and Castelfranchi obtained evidence which prompted them to reverse 

the configurations of IIa and IIb4. The new configurations were accepted by 

the American Petroleum Institute 3b , but the evidence was not compelling, and 

the configurations of the sterols Ia and b were not reversed in print until 

Frost and Ward5 did so on the basis of comparisons of the chemical shifts of 

the isopropyl methine hydrogens in 

isomers of 4-methyl-2-pentene. 

We now report: (1) While 

lating Ia and b with IIa and b, it 

replaced by the nmr method used by 

the NMR with those of the cis and trans -- 

ksza's ir method is successful in corre- 

is not generally applicable, and should be 

Frost and Ward5; (2) New evidence that 

the assignments of Onesta and Castelfranchi for 11s and b are correct; 

(3) Configurational assignments for the double bonds in IIIa and b, and for 

the naturally occurring 24-ethylidine sterols. 
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(1) Dusza found bands at 12.14, 12.30, 12.i8 and 12.39~ for fucos- 

terol (lb), isofucosterol (Ia), IIb, and IIa, resp., and from these values 

correlated Ib with IIb and Ia with IIa2. However, in trying to apply this 

method to IIIb and a, we found bands at 12.17 and 11.98, resp., and thus this 

method is of limited utility. Fortunately, in the nmr spectra of compounds 

I- IV and of all of the 24-ethylidine sterols we have examined, the heptet 

due to the isopropyl methinyl proton occurs at either 7.2 f O.l7(a series) 

or 7.8 * 0.17 (b series), providing an easy means of correlation 
6 . 

This large difference is undoubtedly due to a change in population 

distribution of the various rotamers about the bond joining the isopropyl 

group to the double bond. The chief source of this change is non-bonded 

steric interactions between isopropyl methyls and vinyl methyls in the a 

series, and in this series, rotamers like Via in which the isopropyl methinyl 

proton is near the vinyl methyl should predominate. Whether a substituent in 

the position of the isopropyl methinyl proton in Via would be shielded or de- 

shielded by a double bond has been a controversial point 7 ; we think the low- 

field position of these protons in the a series strongly favors deshielding 

in this regiona. 
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(2) Arguments in favor of the assignments shown for IIa and b follow? 

a) One&a end Castelfranchi4 originally made these assignments because they 

felt after an examination of moleailar models that more IIb then IIa should 

be formed in the pyrolysis of methylethylisopropylcarbinyl bensoate, a re- 

action they found to give 34s of the higher-boiling (7.87) stereoisomer and 

l_l$ of the lower. 

b) Frost and Ward' have correlated IIa and b with the 4-methyl-2-pentenes 

on the basis that the 7.87isomer of II corresponds to the 7.77isomer of the 

latter and the 7.2?%omer of II to the 7.47isomer. 

c) The reaction between methyl isopropyl ketone and the Wlttlg reagent from 

triethyl phosphonoacetate lo gave an excellent yield of a 4:1 mixture of Vb 

and a, resp., whose configurations (suggested by the yield ratio) could be 

assigned with considerable confidence from the chemical shifts of the &methyl 

groups at 7.90 and 8.477, resp 
11 . Lithium aluminum hydride reduction of 

this ester mixture gave a 4:1 mixture of the corresponding alcohols, IVb 

(isopropyl methinyl proton at 7.87) and a (7.27). To further correlate 

these alcohols with the hydrocarbons IIb and a, the alcohol mixture was re- 

acted stereospecifically with PBr 
12 

3 
followed by lithium aluminum hydride, 

giving a 4:1 mixture of IIb and a, resp. 

d) Ultraviolet irradiation of either IIa or b with di-tert-butyl sulfide 

in Pyrexl' produced the same 76/24 mixture in which the 7.8Tisomer pre- 

dominated14. 
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(3) Using the 702 and 7.87peaks, we have found the higher- 

boiling isomer in the case of III to be IIIal'; fucosterol (lb = stigmasta-5, 

E-24(28)-diene-3S-ol) to be in the b series; and the other natural 24-ethyl- 

idine sterols, isofucosterol (Ia = A5-avenasterol= stigmasta-5, Z-24(28)- 

diene-3S-ol), A7-avenasterol (= stigmasta-7, Z-24(28)-diene-JS-ol), and 

citrostadienol16 (= asitosterol= Cxl-sitosterol= 4C&methyl-5Cf-stigmasta-7- 

Z-24(28)-dien-3S-01) to be in the less stable a series. 
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