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As a part of aresearchprojeotaimed at the functionalieationof~M and'%21in the cholenic acid 

series (l), the lead tetracetate reaction of cholanol (I) was undertaken. 

Initially, re investigated the reaction of I (2) (m.p. 125.5-130.5°, [a], +24.4: o. 4.8 in CBCl3) 

uith lead tetracetate in refluxing benrene over a period of 4870 hrs. The reaction could not be 

effected atroomtemperature, and even at78'it use incomplete sftertbreedeys. Thiswas 

evidenced by t.1.c. analyeia of the reaction product which indicated the presence of m of 

starting material, together with come ten additional prcducta (3). In the TIC the region below 

Ef 0.4 comprised a mixture of I with possibly IV. The region from Ef 0.4 to 0.6 displayed three 

distinct apots of comparable intensities which uere identified as 2f@,24-oxidocholane,II-B, 

(Ef - 0.41-0.47), 24-acatomholana (Rf - 0.474.53, m.p. 84-S'. [a],fu.C: ~~4.2 in CBC13) and 

2C.x,24-oxidocholene,II-A,(Bf = 0.5M.55) (see Table 1). Preparative t-1.0. showed that the 

yields of II-A end II-B did not exceed s_916 each. 

We then applied the reaction of lead tetracetate (18 gr.) end iodine (10 meoles) to I (10 roles) 

in 250 ml. carbon dieulfide at room temperature. T.1.c. analysis ahowed that tlm conversion was 

%$ after 48 hrs. The chromatogram plate exhibited four spcte of equal iatensitiea, corre8poncii.ug 

to II-B, II-A, III-B and III-A in increasing order of Ef ralues. Pure formeofeachproductin2Q% 

yield were obtained by means of preparative t.1.c ., amounting to a total yield of E!@ or more. 'Shio 

communication is concerned uith the oharacterieation and assignments of structure of the two 20.26 

oxidoohclanes. The etruoture determination of the two iodc-20,24-oxidc-cholanes, III-A and III-B, 

and the mechanism of their formation will be the subject of the follouing paper (4). 

Both II-A and II-B analyeed as C24B400 compounds, showing a molecular-ion peak at de 344 in the 
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ma88 spectra. The C-21 methyl group protone of both ieomera appear as singleta in the nu epeotra. 

'It is less shielded in II-A then in II-B. -1 The absorption bend at 1050 cm , ehioh ia attributable 

to the tetrabydrofiren grouping, is conelatent with the 20,24-oxidooholaue structure. 

TABLE 1. IsowwS OF 20,24-OXIDocHOLANES (II), 20-HYDRGXXHOLANOIC ACID UC'lKWES (IV) 
AND 20,24-cH0LANED10Ls (VI. 

Compound M.P. 
OC Rfa Flmluu 

JNAL. FOUNg 
C II 

- 

II-A 113-114 + 40.6 6.1 0.56 c24H400 83.7 11.6 

II-B 70-71 + 41.7 2.6 0.44 c24%Oo 83.6 11.5 

IV-A 190 + 127 4.0 0.19 '24%'2 80.5 10.4 

IV-B 151 + 36.7 4.9 0.16 "24%B"2 80.6 10.6 

V-A 165-166 + 23 1.5 Oab c24H4202 79*4 11.4 

V-B 135-136 + 35.4 3.1 

a> Detedned by TLC, Kieeelgel C, benzene ae eke&; 

0.31b C HO 24 42 2 79.7 11.7 

b) Eluent: lrl ohlorofornr-diethyl ether. 

TABLE 2. ASSICNlIWTSAND CHQUCAL SHIFTS (incp) FORC-18 AND C-21MEXRYLPROlQNS IN ISOKEGRS OF 
II, IV, V AND 2OwRYnBomCHOLESI'EiQIZ. 

IletIQQ Group 
Protons 

6 C-18 

6 c-21 

Compound 

II-A II-B IV-B V-B 
--- --- 
46 40 50 47.4 47.4 42 49 46.8 

72 87 78 70.2 70 85 69 60 

TABLE 3. CIRCULAR DICHROISW DATA ON ISONERS OF II AND IV IN iso-ocTANE 

Concentration 
R./l. 

16$1, 

2Cu,24-Oxidocholane (II-A) 1.545 195 + 0.291 + 9.60 

2CJ3,24_Oxidocholane (II-B) 1.018 200 -0.085 - 2.81 

2&x-Rydroxycholenoic acid lactone (IV-A) 2.177 224 - 0.063 - 2.10 

20$-Hydroxycholanoic acid lactone (IV-B) 3.077 217.5 + 0.463 + 15.30 
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That the tro isomers have tbs opposite configurations at oarbon-20 ia manifested by the opposite 

signs of the molecular ellipticity [elmax observed by oircular dichroism (CD) studies (see Table 3). 

Cbconic acid oxidation of II-A ud II-B in acetic acid at room temperature provided the respective 

la&ones, IV-A (jXBr 1775 cm-l) and IV-B (*KBr 1760 cm-') in excellent yields. 

The high melting la&one (IV-A) ahcwe a fine etmctun end the CD of the R-band is negative. The 

isameric la&one IV-R, by contrast, gives a positive effect at 2175 P, the magnitude of which is 

about one order higher than in IV-A. If the La&one Sector Rule (5) ie applied for the half-chair 

conformation, the asymmetric carbon-x) of stnu?ture IV-B falls in the positive sector of the octant, 

whereas the asymmetric oentre at C-X, in the case of IV-A falls in the negative sector, as actually 

observed (see Fig.1). Substantiation of the above absolute configuration assignments was provided 

by nmr analysis of the rwpective 2C,24-&olanediols obtained from the lithium aluminiua hydride 

reductions of IV-A and IV-B.(see Table 2). 

The atereochslistry around C-20 wae also deduced from the diamagnetic shift of the C-21 methyl 

proton resonances in V-A and V-B. Prom the literature (6) it is known that the C-21 methyl protons 

in 2C$4R-choleeterol are more ehielded than in 2&-OR-cholesterol. This allowe one to correl&e V-B 

with the Z!O$-OH seriea and Vd with the 2Q-OH series since the C-21 methyl protons in V-B are 

more shielded than the C-21 prWcns in V-A (7). 

ACKNOkUDGEpENT. Ye wish to upreee our gratitude to Dr. Giinther Suatske, Organisch-Chemischee 

Inatitut der Universit~t Bonn, Bonn, Cennany, for his kind cooperation in producing the oircular 

giahroism data on isomers of II, III snd IV, 

1. (a) S.Sarel, Y.Yanuka, and Y.Shalan s.~l, ~ Lettene, 1725 i , 

2. 

3. 

4. 

5. 

m R.T.Blickenstsff and F.C.Chany, m ., g, 2726 (1958). 

Compare, A.S.Vaidya, S.II.Dixit, and A.S.Rao, _Tetrahedron Lettqg, 5173 (1968). 

S.Sarel, Y.Shalon and Y.Yanuka, Tetrahedron follwing paper. 

U.Klyne and P.G?copes in Winatske, ed., "Optioal Rotatory Dispersion and Circular Dictroiam in 
Organic Chaistryv, Eeyden and Son Ltd., London, 1967. p.193. 

6. A.Mij.sree, D.I.Cargill, J.A.Clasel, aud S.Liberman, J.Org.Cham., &?, 810 (1967). 

7. Isomer V-A must be of (2OR)-configuration and V-B of (2CS')-configuration. Compare, K.Schreiber 
and C.Adam. Tetra, g, 1707 (1964). 


