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THE CONVENIENT ROUTE TO CD FRAGMENT FOR THE SYNTHESIS OF VITAMIN D3 RELATIVES

Jacek W, Morzycki, Jaroslaw Jurek and Wiladyslaw J. Rodewald

Department of Chemistry, University of Warsaw,

Pasteura 1, 02093 Warszawa, Poland

Abstract: The efficient degradation of 1 to the a~methylene ketone 4 is described.
Compoiind 4 was then converted to the allylic alcohol fa - the precurscr of vitamin D3
relatives. -

The synthesis of A-ring modified vitamin D relatives involves the general
synthetic concept of coupling independently prepared A and CD fragments.
The suitable CD fragment can be obtained either by total synthesis or by
degradation of cholesterol. The degradative anproach is usually more
convenient and was chosen by Lythgoel in his synthesis of 8-hvdroxymethyl-
~des~-AB-cholest-8-ene (8a). This compound was then successfully converted to
loa~hydroxy-vitamin D3.2 We propose an altegnative, shorter route to the
compound 8a. The readily available keton 1~ was transformed into the oxime
2a. The double bond C(9)-C(10) in the protected oxime 2b was subjected to
ozonolysis. The selective hydrolysis (NaHCO3/MeOH) of the product afforded
the mono-oxime of triketone 3a. Its fragmentation is the crucial step of our
synthesis. It is known4 that ¥-keto-ketoximes undergo a heterolytic 5-centre
fragmentation to the «, B -unsaturated ketones and nitriles. A similar
fragmentation to the a-methylene ketone 4 ([(:]ES +45°; m/e: 276 (M+; 10 %),
163 (" -C§H17; 100 %); §: 6.15 and 5.21 (2 x m, 2 x 1H, H,C=), 0.73 (s, 3H,
18-1) 3-0-13: 1692 (C=0), 1626 cm ' (C=C): A__ : 234 nn (£ = 4100)) occured
when compound 3a was treated with POC13/Py. The A-ring fragment is probably
water soluble as we did not find it in benzene extract of the reaction
products. Compound 4 was obtained in about 50 % yield in addition to a small
amount of oxazine 5. The oa-methylene ketone 4 may be used to the synthesis of
vitamin D3 relatives either directly or after being converted to the allylic
alcohol 8a in the following way. The hvdrogen peroxide/NaOH/MeOH oxidation
of 4 led to a mixture of epoxyketones 6 and 7. Each of them reduced with

hydrazine at room temperature5 afforded the same compound 8a. Physical
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constants and spectral properties of its p-nitro-benzeil derivative 8b (m.p.
103-104°C; [a]25+16.5°- m/e: 427 (MT; 2 %), 260 (M" - p-NO,C_H,COOH; 48 %),

27674
147 (M+ - p—NO 6H4COOH - C8Hl7; 100 2); &: 8.22 (m, 4H, arom-H), 5.70 (m,
1H, 9-H), 4.75 (s, 2H, -CHz-OR), 0.71 (s, 18-H); §§2§: 1725 (C=0), 1531,

1353 (_NOZ)' 1291 cm_l) proved to be almost identical with the data given
for this compound in the literature.l The overall yield of 8 from 1 was
slightly lower than that reported by Lythgoe (47 %) but it is expected to be

improved after the optimization of the reactions parameters.
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