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activity of ergosterol. Although some color change 
and some decomposition occurred, the original com- 
pound was recovered unchanged as evidenced by the 
infrared spectrum of the irradiated product. 

The formation of 111 is of interest, because this 
homoallylic elimination with the formation of a three- 
membered ring is the first example observed upon 
reaction with metal carbonyl. A similar allylic system, 
allyl acetate, has been reported to react with nickel 
tetracarbonyl forming the coupled product, diallyl, 
and nickel acetate.’ Cholesteryl acetate was allowed 
to react with tri-iron dodecacarbonyl in order to  in- 
vestigate the possibility of the occurrence of homo- 
allylic elimination. However, after refluxing in ben- 
zene for 6 hr., followed by chromatographic separation, 
cholesteryl acetate was recovered as the main product 
and only a very small amount of deacetoxylated prod- 
uct mas found. From this result it is conceivable that 
more than two conjugated double bonds are necessary 
for the homoallylic elimination by iron carbonyl to 
occur to an  appreciable extent. This conclusion may 
be important because we have observed similar de- 
acetoxylatioii in the reaction of vitamin A acetate with 
tri-iron dodecacarbonyl to  the extent of 60(%.8 How- 
ever, a similar reaction involving allyl acetate and iron 
carbonyl did not effect any appreciable deacetoxyla- 
tion under the same conditions. 

The reaction of ergosterol and iron carbonyls, such 
as iron pentacarbonyl and triiron dodecacarbonyl, 
has so far yielded only an iron containing brown solid, 
which is most likely iron ergosteroxide, since it has been 
reported that reaction of methanol with iron penta- 
carbonyl yields iron m e t h ~ x i d e . ~  The reaction of 
cholesterol and cyclohexanol, respectively, with iron 
pentacarbonyl similarly gave brown solids. Therefore 
it is obvious that an hydroxyl group interferes with T- 

complex formation between double bonds and an iron 
tricarbonyl group. Yitamin DZ is structurally very 
closely related to ergosterol and has three conjugated 
double bonds. Vitamin Dz and acetylvitamiii Dz were 
examined for the formation of a a-complex with an  
iron tricarbonyl group. Although the infrared spec- 
trum of the reaction product exhibited strong peaks ap- 
parently due to  a a-bonded iron tricarboiiyl group, no 
well defined compounds could be isolated in either case. 
The failure to prepare pure n-complexes of vitamin DZ 
is mainly due to  instability of the position of the double 
bonds and also to thermal instability as compared 
with ergosterol. 

FedCO),, 
Acetylergosterol - 

\ I  
AcO 

I1 I11 

In  the ultraviolet region, I1 had an absorption maxi- 
mum a t  235 mp (log E 3.86) and a shoulder at 295 mK 
(log E 2.89). Comparison with the ultraviolet spec- 
trum of acetylergosterol, which has maxima at 272 
mp (log E 3.i8), 283 mp (log E 3.78), and 295 mp (log E 
3.59), shows clearly that  a shift toward shorter wave 
lengths has occurred on a-complex formation. The 
same kind of shift has been observed with other  diene^,^ 
and can be due to  a “n-complex effect.” 

Isomerization of the double bonds has been observed 
in some cases on reaction with iron carbonyl com- 
p0unds.j However, no isomerization was observed 
in this case. The starting material was recovered un- 
changed in 287, yield. This fact suggests that  the 
position of the double bonds in ergosterol is a stable 
one. Compound I1 was found to have optical activity, 
[ C Y ] * ~ D  -77.2’ (AcOEt); the value may be compared 
with that  of ergosterol, [ ~ ] ‘ O D  -135’. The value of 
optical activity decreased on a-complex formation. 
This change may be indicative of a change in electronic 
structure around the asymmetric centers of ergosterol 
through bonding with the iron tricarbonyl group. 

It is very difficult to  estimate the magnitude of the 
effect due to n-complex formation, since this is the first 
example of a change in optical rotation on 7-complex 
formation. Therefore the stereochemical problem of 
the attachment of the iron tricarboiiyl group cannot be 
discussed from the observed rotation. Consideration 
of a molecular model shows that  the a side of the B 
ring has considerable steric hindrance for the attach- 
ment of the iron tricarbonyl group, owing to  the prox- 
imity of the angular methyl group at the 10-position. 
Therefore the iron tricarbonyl group probably attaches 
on the p side of the B ring. The structure shown as 
IT.’ is proposed for compound I1 based on the data 
mentioned earlier. 
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It is well known that ergosterol yields vitamin Dz 
on ultraviolet irradiation.6 Compound I1 was ir- 
radiated by an ultraviolet lamp in order to see how the 
attachment of the iron carbonyl group affects the re- 
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Experimental lo 

Infrared spectra were measured by the Perkin-Elmer In- 
fracord 137B. Ultraviolet spectra were determined using a 
Beckman DK-2 and Bausch B: Lomb Spectronic 505 in spectro- 
grade heptane solution. 

Ergosterol, cholesterol, and cyclohexanol were commercial 
samples. Acetylergosterol, m.p. li2-174’, was prepared by 
acetylation of ergosterol.” Triiron dodecacarbonyl was pre- 
pared essentially from iron pentacarbonyl by the method of 
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