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Sununary: Stereocontrolled synthesis of (-)-de-AB-8-oxa-cholest-14-en-9-one (2) 

as anoptically active form was achieved starting from the methylene 

ketone (1). This work constitutes a formal synthesis of de-AB- 

cholestan (4). 

Stereocontrolled construction of steroid side chains including CD-ring sys- 

tem is a major problem in the total synthesis of biologically important steroids 

and a number of investigations for a solution to this problemhavebeen reported 

up to date. 1) In the course of our synthetic study of vitamin D series, 2, we 
have investigated the stereocontrolled synthesis of vitamin D synthons and here 

describe the successful construction of de-AB-8-oxa-cholest-14-en-9-one (2) as 

anoptically active form starting from the methylene ketone (1). The most re- 

markable feature of our synthetic plan is that the chiralities at C (131, C (171, 

and C (20) (steroid numbering) are incorporated in the compound 2 as the most 

stable isomeric form which could be derived from the indenedione (k). 
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Thus, the methylene ketone (z) [i.r. (CHC13) 1680 and 1740 cm-l, m/e 178 

(M+)], which was derived from the indenedione (t),3) was subjected to a 1,4- 

addition reaction of isoamyl group according to Yamamoto's procedure 4, (iso- 

amylmagnesium bromide, CuI, BF3'Et20, THF, -78OC, 10 min) to give the diketone 

(z), in 72.8% yield, [i-r. (CHC13) 1710 and 1740 cm-l, m/e 250 (M+), [a]D-95.80 

(CHC13)]. The enol acetylation of 2 (isopropenyl acetate, p-toluenesulfonic 

acid, reflux, 6 h) afforded the dienol diacetate (8) [i.r. (CHC13) 1755 cm-', 

m/e 334 (M+), [alo -35.2"'(CHC13)] and the enol monoacetate (2) [i.r. (CHC13) 

1740 and 1755 cm-l, m/e 292 (M+), bd, -71.3O (CHC13)] in a ratio of 2 : 1 in 

94% yield, and the diacetate (,Q,) was found to be hydrolysed (LiOH, aqueous THF, 

O'C, 3 h) selectively to give the monoacetate (2) in 86% yield. Next, the keto 

acid ($g) which was obtained by the ozonolysis (03, CH2C12, -78'C, 30 min) of 

(2, followed by the hydrolysis (LiOH, aqueous THF, room temp., 1 h) of the re- 

sulting acid anhydride, was converted as usual (HOCH2CH20H, camphorsulfonic 

acid, benzene, reflux, 1.5 h) into the acetal carboxylic acid (&&) [i.r. 

(CHC13) 1710 and 1740 cm-', ' H-NMR (CDC13) 6 5.15 (lH, d,d J = 4 and 8 Hz, [al, 

-17.6' (CHC13)] in 70% yield. The transformation of Q into the methyl deriva- 

tive (,lz) was straightforward as follows. The carboxylic acid (&t) was sub- 

jected to reduction (LiA1H4, THF, room temp., 

(CHC13) 3450 cm-l, 

6 h) to the dio1 (Ll) (i.r. 

m/e 314 (M+)] which was converted (E-TsCl, TEA, DMAP, CH2C12, 

room temp., 8 h) into the monotosylate (&J) [m/e 468 (M+), [al, +21.5'(CHC13)] 

in 62% yield from &&. The compound (&$) [m/e 512 (M+), [CL], +ll.l" (CHC13)] 

prepared in 84.1% yield by the protection (MOMCl, HÜnig base, room temp., 10 h) 

of &$ was then subjected to the reduction (LiA1H4, THF, reflux, 1 h) to give 

the methyl derivative (&Z$ [m/e 342 (M+), [al, +26.0° (CHC13)] in 92% yield. 

The selective deprotection (10% HCl, acetone, room temp., 2 h) of the acetal 

group of the methyl derivative (l$$ afforded the aldehyde <&g> [i-r. (CHC13) 

1710 cm-l, ' H-NMR (CC14) 6 3.25 (3H, s, OCH3) and 4.47 (2H, s, 0CH20), [a], 

+10.9" (CHC13)] in 92% yield and this was transformed into the ester (AE) [i.r. 

(CHC13) 1730 cm-l, [CX], +1.3" (CHC13)] in 72 

[m/e 326 (M+)] by Wittig reaction5) P 

yield y& the enol ether (,&x) 

(CH30CH2 Ph2, LDA, THF, -78", 10 min, then 

NaH, THF, room temp., 20 h) followed by oxidation 6, (PCC,CH2C12, room temp., 

20 h) of the resulting enol ether (&S). Finally, the lactone (&z) [i.r. (CHC13) 

1730 cm-l , m/e 266 (M+), [al, +133.2" (CHC13)] prepared by the deprotection 

(10% HCl, acetone,reflux, 4 h) of the ester (&k> was hydrolysed (LiOH, aqueous 

THF, room temp., 1 h) and then oxidized (Jones' reagent, acetone, 0", 5 min) to 

afford the keto carboxylic acid (2) ([al 
lD 

-42.3' (CHC13)] in 81% yield from @ 

which was identical by i.r. (neat) and H-NMR (CDC13, 300 MHz) spectral com- 

parison with the authentic sample. lm) The keto carboxylic acid (2) thus obtain- 

ed was transformed into the enol lactone ($) ([al, -32.5" (CHC13)) according to 

the known procedure. lm) 

Thus, the synthetic strategy described above provides a new method for the 

stereoselective construction of steroid side chains including CD-ring system. 
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