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In the previous paper (l), we assigned the abeolute configurstior 

A for widdrol (2). However, after submitting our paper, we became 

aware of Bnzell's publication (3) in which the different structure 

(Is) is described for this alcohol. Additional work, described 

briefly in this letter, now leada us to acceptance of Enaell'a struc- 

ture, and at the 88me time brings to light some interesting reactions 

which occur during cleavage of the epoxides of widdrol and its ethyl 

ether. 

One observation, on which our previous conoluaion ~8s b8eed, ia 

appearance of one of the methyl signals in abnormaly low field in the 

BMFI spectra of the bromoether 118 and the hydroxyether IIb, the sole 

product of the acid ieoneriaation of the -epoxy8lcohol 1118. 

Recently we prepared the acetate Xc, liq., vm8x 1742 cm -1, the 

chloroether IId, m.p. 94', and the ether IIe, b.pl 55-70*, nD l5 1.4913. 

In the NMIf spectra of these compounda and that of the ketoether 

IIf (1) (see Table I), the four methyl groups show little variation 

in chemical shift from compound to compound, thus showing the sbeenoe 

of any appreciable steric effect (6) from the various subetituentr 
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Table I. KIQ. Signals in various Widdrol Derivatives (5) 

Compound HO. Kethyl Signals 

Ether IIe 0.92 1.06 1.18 1.22 

Eydroxyether IIb 0.93 1.06 1.19 1.19 

Acetoxyether IIC 0.90 1.05 1.22 1.22 

Ketoether IIf 0.76 0.97 1.20 1.41 

Bromoether 118 0.97 1.08 1.27 1.27 

Chloroether III 1.01 1.07 1.23 1.23 

at C-6 in compounds IIa-f. This constancy of chemical shift for 

each methyl group could not be the case If wlddrol had structure A. 

The second point on which structure A w&e based, is the etereo- 

chemiosl requirement for the methyl migration which occured during 

acid treatment of the cls-epoxide IVs and which always led to formation - 

of the three dials, Va, Via and VII, This reaction hes now extended 

to viddrol ethyl ether Ib (1,7). Epoxldation of Ib afforded the 

c&-epoxy ethyl ether IVb, CaJD +5.71(CHCl,), in 6% yield, besides 

the e-epoxy ethyl ether lIfb (1) In 90$ yield. The structure 

of each compound was established by comparison of its IR and NMK 

spectra trnd CaJD with those of the corresponding epoxyalcohols IIIa 

and IVa (1). 

Acid treatment of IIIb afforded a complicated mixture from which 

were isol.ated two isomeric hydrcxy ethyl ethers, VIII, q .p. 57.5'. 

6: 3.72 (la, broad singlet), 5.3e(lH, triplet, J=3), in 9% yield, 

and IX, 114.. 8: 4.24 (18, doublet, J=S>, 5.37 (lH, broad singlet), 
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in 17% yield, and an unsaturated ether, m.p. 94’, of unknown cbuc- 

ture, in 2046 yield. Under the same conditions, IVb afforded two 

isomeric hydroxy ethyl ethers, Vb, liq., 81 3.81 (la, singlet), 5.33 

(la, triplet, J=J), and VIb, m.p. 70*, vag 1634, 891 cm-', in 50$ 

and 45s yield respectively. Vb and IX were converted by chromic 

acid to the same ketone X, m.p. 64.. v$& 1695 cm-l, which on lithium 

aluminumhydride reduction afforded 35% of IX and 65$ of Vb. These 
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experiments clearly indicate that the migration of the angular methyl 

group is independent of configuration of the epoxide ring in the 

starting materials IIIb and IVb. 

Although the entire course of the acid-catalized isomerization 

in the trane-epoxides 1118 and IIIb can be visualized as occcring by .- 

8 concerted mechaniem (8), that in the cia-epoxides IV8 and IVb - 

deserves some comment. A solvated intermediate was suggested by 

Enzell (3) to explain the occurence of & methyl migration in tha 

c8*e of IV8. Such 8n intermediate, assuming it to be formed at all, 

normally leada to 8 trial, but, in the present case, the resulting 

triaxial interactions between the C-4 and C-11 methyls and the newly 

formed 6a-hydroxyl, would preclude the formation of the trial. The 

fact that attack of the C-8 hydroxyl on the carbonium ion at C-5 

does not occur in the case of the cis-epoxide, can be attributed to - 

approach of these two centers being inhibited by (i) increased non- 

bonded izhteraction between the C-4 methyl and c-6 U-hydroxyl groups 

and (ii) formation of intramolecular hydrogen bonding between the C-6 

and C-S hydroxyl groups. Removal of non-bonded interaction between 

C-4 and C-11 methyl groups irr considered to be the driving force for 

the methyl migrations. 

We have,now found (9) that Johnson’s 3-oxacyclopentanone XI has 

the stereochemistry ahown, contrary to the previous formulation (lo), 

and have observed 8 negative Cotton effect ([M]zi;k +4116, [M3ifyh 

-2946), thus proving the correctness of Ensell’s assumption (3), based 

on the sign of “otton effect of IIf. 
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Evidence will be provided in a forthcomming paper by S. It8, 

T. Ogino, T. Watanabe, and K. hdo. 
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