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CONVERSION OF 8-LANOSTEN-24-ONE INTO 8-LANOSTEN-23-ONE. 

1,2-CARBONYL TRANSPOSITION ON THE LANOSTANE SIDE CHAIN
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Department of Chemistry, Faculty of Science, The University of Tokyo, 

Hongo, Bunkyo-ku, Tokyo 113

8-Lanosten-24-one was converted into 8-lanosten-23-one by 
carbonyl transposition via 23,23-dimethoxy-8-lanosten-24-one 

without degradation and reconstruction of the side chain. 

By the same procedure 29-nor-9 (11)-lanosten-24-one was transformed 

into the corresponding 23-one.

Functionalization of steroidal and tetracyclic triterpene side chain has been 

the subject of a number of studies in connection with biological activity, this 

functionalization being carried out by degradation and reconstruction of the side 

chain or by transformation of the functional groups originally present in the side 

chain.1) However, degradation of the side chain is not always facile, giving 

often the product in an unsatisfactory yield. Although a number of 1,2-carbonyl 

transposition reactionss have been described,2) most of them were applied to cyclic 

carbonyl compounds and no application to a carbonyl group on the side chain of 

steroids and triterpenes has yet been reported to our knowledge. Recently the 

isolation3) and the synthesis4) of steroids and triterpenes with a side chain 

oxygenated at C-23 have been described. We wish to report a transformation of 

8-lanosten-24-one (1)5) into 8-lanosten-23-one (2) via 23, 23-dimethoxy-8-lanosten-

24-one (3). 

It was necessary to employ strictly kinetically controlled reactionn for 

selective functionalization of the C-23 carbon ƒ¿ to the carbonyl at C-24, because 

the enolization towards C-25 rather than C-23 position is thermodynamically 

favored for the C-24 carbonyl derivative. Application of somee known 1,2-

carbonyl transposition procedures 2a, 2d, 6) to the conversion of 24-one into the 

corresponding 23-one was unsuccessful as shown below. This would be due to the 

unexpected large steric effect caused by the presence of lanostane (steroidal) 

cyclic skeleton. 

According to the procedure recently reported by Nakai et al.,2a) the dianion 

of a tosylhydrazone derived from 8-lanosten-24-one (1) was treated successively 

with a sulfenylating agent (MeSSMe, PhSSPh, PhSC1, or MeSC1) and alkyllithium. 

The product was a mixture of unsaturated hydrocarbons;7,8) the desired enol 

thioether (such as 4) was not obtained. 

The route for 1,2-carbonyl transposition developed by Trost et al.2d) was 

then examined. Regioselective sulfenylation at C-23 of the 24-one (1) was 

carried out by addition of the anion produced from 1 under kinetically controlled
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condition [lithium diisopropylamide/THE/hexamethylphosphoric triamide (HMPA)/ 

-78•Ž]2d) into a solution of diphenyl disulfide in THE and HMPA to give a 

mixture (ca. 1:1) of 23-phenylthio-8-lanosten-24-ones (5) in 67% yield, which was 

separated by preparative TLC affording each diastereomer (5a and 5b).9,10) The 

carbonyl group of 5a was reduced with lithium aluminium hydride (LAH) in ether to 

give a 23-phenylthio 24-ol (6a) as a main product, its stereoisomer (6b) being 

formed as a major product from 5b by the same treatment. However, no desired 

enol thioether (4) was obtained when the alcohols (6a and 6b) were subjected to 

dehydration under various conditions.2d,11) The alcohol (6b) was mesylated and 

treated with potassium t-butoxide in dimethyl sulfoxide2d) to give 24-phenylthio-

8,23-lanostadiene (7).12) Hydrolysis of 7 resulted in a formation of the 

starting ketone (1). A 1, 2-shift of the phenylthio group had occurred during 

the conversion to give 7; this would be caused by a non-bonded interaction between 

the phenylthio group and the cyclic skeleton.13) 

Finally, a transformation of the 23-phenylthio 24-one (5) into the 23-one (2) 

was accomplished via 23, 23-dimethoxy 24-one (3). According to the procedure 

reported by Trost et al. for the preparation of 1, 2-diketone and its dimethyl 

acetal, 5a (or 5b) was heated under reflux with lead (IV) acetate in a mixture 

of acetic acid and benzene to give 23-acetoxy-23-phenylthio-8-lanosten-24-one 

(8)15) in 56% yield. On refluxing in methanol containing iodine, 8 gave 3 in 

73% yield. The dimethyl acetal (3) was then reduced with LAH in ether and 

hydrolyzed with hydrochloric acid, affording 24-hydroxy-8-lanosten-23-one (9) in 

80% yield. On acetylation 9 gave an acetate (10) in a quantitative yield, 

which was reduced with calcium in liquid ammonia16) to afford the 23-one (2) in 

98% yield. Thus 2 was obtained from the 24-one (1) in an overall yield of 21%. 

29-Nor-9(11)-lanosten-24-one (11)17) was converted into the corresponding 

23-one (12) in 16% yield without affecting the 9(11)-double bond by the same 

procedure as described above.
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Characterization of 1-3, 5-11, and 12 is as follows; these compounds showed 

the IR and 1H n.m.r. spectra18) compatible with their structures; 1: mp 88-89•Ž, 

C30H50O (MW 426.3816), IR 1715cm-1; 1H n.m.r. ƒÂ 2.39 (1H, dd, J=10 and 6Hz; 

C(23)-H), 2.45 (1H, dd, J=9 and 6Hz; C(23)-H), and 2.61 (1H, septet, J=7Hz; C(25)-

H); 2: mp 82-83.5•Ž, C30H50O (MW 426.3883), 1710cm 1; ƒÂ 2.14 (1H, d, J=15Hz; 

C(22)-H),2.27 (1H, s; C(24)-H), 2.28 (1H, d, J=7Hz; C(24)-H), and 2.45 (1H, dd, 

J=15 and 2Hz; C(22)-H); MS m/e 326 (due to McLafferty rearrangement) and 369; 

3: mp 140.5-142•Ž, 1720cm-1 ; ƒÂ ca. 3.1 (1H, m; C (25) -H), 3.17 and 3.20 (each 3H, 

s; OCH3); MS m/e 454.3814 (C31H50O2; M - CH3OH); 5a: mp 135-136•Ž, C36H54OS 

(MW 534.3878), 1698 and 1580cm-1; ƒÂ 2.92 (1H, septet, J=7Hz; C(25)-H), 3.88 

(1H, dd, J=12 and 3Hz; C(23)-H), and 7.3 (5H, m; SPh); MS m/e 463, 5b: amorphous 

solid, C36H540S (MW 534.3844); IR (neat) 1708 and 1582cm-1; ƒÂ 2.97 (1H, septet, 

J=7Hz; C(25)-H), 3.80 (1H, dd, J=11 and 3Hz; C(23)-H), and 7.3 (5H, m; SPh); MS 

m/e 463; 6e: mp 114-116•Ž, C36H56OS (MW 536.4065); 3500 and 1580cm 1; ƒÂ 3.35 

(2H, m; C(23)-H and C(24)-H) and 7.3 (5H, m; SPh); 6b: mp 118-119•Ž; 3530 and 

1590cm 1; ƒÂ 3.2 (2H, m; C(23) -H and C(24) -H) and 7.3 (5H, m; SPh); MS m/e 536; 

7: mp 107-109•Ž, C36H54S (MW 518.3981), 1580cm-1; ƒÂ 6.0 (1H, dd, J=8 and 6Hz; 

C(23)-H) and 7.2 (5H, m; SPh); 8 (a mixture of diastereomers at C-23): mp 170-

172•Ž, 1750 and 1720cm-1; ƒÂ 2.08 (3H, s; OAc), 3.03 (1H, septet, J=6Hz; 

C(25)-H), and 7.35 (5H, m; SPh); MS m/e 532.3747 (C36H52OS ; M - AcOH); 9 (a 

mixture of diastereomers at C-24): amorphous solid; ƒÂ 3.98 and 4.06 [ca. 1:2, total 

1H; each dd, J=6 and 3Hz; C(24)-H; each changed into a doublet (J=3Hz) on addition 

of D2O]; MS m/e 442.3778 (C30H50O2); 10: (a mixture of diastereomers at C-24): 

amorphous solid; ƒÂ 2.14 (3H, s; OAc), 4.84 and 4.87 (ca. 1:2, total 1H; each d, 

J=4Hz; C(24)-H); MS m/e 484.3882 (C32H520O3); 11: mp 84-85•Ž, C29H48O (MW 

412.3695); 1712 and 1630cm-1; ƒÂ 2.52 (1H, septet, J=7Hz; C(25)-H) and 5.27 (1H, 

m; C(11)-H); 12: mp 88-89•Ž, C29H48O (MW 412.3705), 1715 and 1630cm-1; ƒÂ 2.12 

(1H, d, J=15.5Hz; C(22)-H), 2.24 (1H, s; C(24)-H), 2.26 (1H, d, J=7Hz; C(24)-H), 

2.44 (1H, dd, J=15.5 and 2Hz; C(22)-H), and 5.28 (1H, m; C(11)-H).
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