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In connection uith the general objective of introducing a 

functional group into an inactivated carbon atom in the steroid 

nucleue, a number'of papere (1.2) have recently appeared which 

showed that varioue steroidal alcohols could react with lead 

tetraacetate in non-polar eolvents forming tetrahydrofuran and 

tetrahydropyran derivatives, cyclization occuring, for instance, 

in the following directione: lla+la, 2fk19, 3a+9a**, 4u+9a**, 

4@+19, 68+19, 11-8 and +l9, and 2-18. To our lrnowledge, how- 

ever, no paper has dealt with the cyclization from 2a to 9a po- 

BitiOnS, although inspection of a Dreiding BtereOmOdel (I) of 

l All new compounde eyntheeized gave correct analyeea. 
l * These cyclizationsoccured in the S&eerie& 
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Ea-hydroxy-?&-steroids suggested us that the position 

the distance between the 2a-alcohol and the Fmethine 

No.36 

of and 

group are 

favored to ring closure, forming new steroids1 tetrahydrofurane 

(II 1. 

We n'3w wish to report the synthesis of previously unknown 

5&choleeten-2a-ol (VIII) from cholest-4-en-3-one (III) in 15.7% 

overall yield, and its successful transannular cyclieation with 

lead tetraacetate leading to 2a,9a-epoxy5&cholestane (XIV). 

Preparation of oholest-4-en-2a-ol (VII) as a key inter- 

mediate in the synthesis of VIII was carried out from III in a 

fashion similar to that reported bJ Fieser and Romero (3) with 

some modified steps in a better overall yield of 28.5%. It in- 

volved epoxidation (the 4a,5_epoxide (IV), 65.4$) (41, abnormal 

ring op+.ng in sulfuric acid-aqueous acetone (the 4-en-2a-ol- 

3-one (V), 61.4$) (5). condensation with ethanedithiol in boron 

trif1uorid.e etherate-acetic acid (the ethylenethioketal (VI), 

@6.6$) <?I>, and desulfurieation with Raney Bi (W 2) in methanol 
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giving VII (81.9%) (3). c)mar cm" (all infrared spectra taken 

in nujol unlees othenriee atated): 3263 (a) (OH), 1657 (w) 

(-CR-C<), RHR T (all WR spectra determined in deuterochloroforn 

at 60 MC): 4.84 (multiplet, one proton) (C,-H), 6.08 (multiplot, 

one proton) (C; P-H). 

Hydrogenation of VII followed firstly the condition of the 

same authors (3)', 1.0. platinum catalyst in acetic acid, 

affording on chromatography (silica gel) VIII ae colorless need- 

les** (2O.W). m.p. 106-107e, [a]t8$29.60 (c 0.98, all rota- 

tions taken in chloroform),C)mar cm": 5547 (a) (OH), NMRT: 

5.92 (multiplet, one proton) (C, Pa),' and its 5a-ieomer (IX) 

(3) as colorless needles (52.8$), m.p. 182.5183.. @);2+25.4* 

W- 

H E,R=H 

I 

X,R=Ac 

I 

x[, R=Ac 

l 

0. 

They reported the hydrogenation to give the 5a-isomer (IX) 
as the eole product. 
fhie alcohol (VIII) is very readily soluble in various sol- 
vents of wide range from methanol to petropeum ether, how- 
ever, it could crystallize from a small amount of 9% ethanol 
under cooling below -10'. 
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Is- FI G.l 

IO - 

q. 5 - 

x0 

3 

-5- 

-10 - 

l-l 
-l5- 

(c 0.199 in dioxane), RD in dioxane (c 0.199) at 24'. (a)318 

+l220 (peak), (ao)312+987 (trough), (a)310+1017 (peak),hxU 

m,~ (E): 286 (36) (C-O>,$,,ax cm-': 1709 (8) tC=O). That the 

ketone (XII) gave a negative cotton effect curve exactly aym- 

metrical to that of the 5u-isomer (XIII) with a positive eign 

(9) am is shown in Pig. 1, indicated definitely the B coufigu- 

ration at C-5 of XII and then of VIII and X. 

It was now found that oxidation of VIII (660 mg., 1.7 

r+oles) with lead tetraacetate (1.518 g., 3.4 mmolen) in ref- 

luxing benzene (15 ml> for 5 hr. gave on chromatography (silica 

gel) and crystallization from 99% ethanol the 2a,9a-epoxide 

(XIV) am colorless needlee, m.p. 46-47.5'. (a)'d_ -4.0° (C 0.991, 

(wt. 341 mg., 51.9$).* The structure of the compound (XIV) was 

l Oxidation of 17&acetoxy-5@-and.rostan-3a-o1 with lead tetra- 
acetate was reported to give its 3aa,9a-epoxide only in 0.49 
yield (10). 
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characterieed by its spectroscopic properties, UV transparent 

above 210 mp, IR no hydroxyl absorption but Jmax cm": 1103 (m) 

(C-O-C), NMRT: 5.85 (multiplet, one proton) (C, N-H), and wae 

confirmed by its relation to X. The epoxide (XIV) was subjected 

to ring opening with acetic anhydride-boron trifluoride etherate 

in benssne (room temperature, 30 min.) giving on chromatography 

(silica gel) a colorleas oil (thin-layer chromatographically 

homogeneous) characterieed as 2a-acetoxy-5&cholest-9(11)-ene 

(XV)' (65.W) by the spectroscopic evidence, [a]E9+19.20 (c 

0.99),x,, m/u (&): 211.3 (3630) (-CE-C<)**,$~~uid cm-': 3049 

(m) and 1647 (w) (-CH-C:), 1735 (a) (OCOCH, ), NMRy: 4.61 

(broad, one proton) (q,-H), 5.01 (broad, one proton) (C,&H), 

7.98 (singlet, three protons) (OCOcEi, >, whioh on hydrogenation 

over platinum catalyst in acetic acid afforded a saturated 

acetate, m.p. 59-59.5O, alone and on admixture with a sample of 

X, (62.7$). Their IR spectra were completely superposable. 

Attempt at introduction of an oxy-function at C-11 from 

XIV is at present in progress. 

. 

l * 

Ring openings of steroidal tetrahydrofurens of -w-0-CH 
type with Ac,O-HF, etherate were reported to give diacetates 
as major products (11). 
Various steroidal monoenea were reported to show characte- 
ristic absorption8 in the far-ultra violet region (12). 
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