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Abstract: Phosphine oxides 1 and 2, enantiomeric synthons for the preparation of 

dihydrotachysterols, were synthesized from the appropriate dihydrocarvones 

2SHydroxydihydrotachystero1, (25-OH-DHT,, 3 figure 1) is one of the metabolites 

formed in vivo from dihydrotachysterol, (DHT, 4 figure 1) as shown by Bosch et al.,’ after 

analysing serum from DHT, treated rats. Recently the synthesis of 25-OH-DHT,, from 3- 

O-te~-butyldimethylsilyl-25-O-methoxymethylvitamin D,, was reported and the results of 

Bosch et al. were confirmed.2 However, a serious lack in the knowledge of its biological 

properties and metabolism still exists. Therefore we decided to develop a convergent 
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synthesis for this metabolite based on the Lythgoe methodology,3 which we consider to be 

more straightforeward compared to the procedure recently published by Solladie.4 As a first 

result of our work in this field we reported a new synthesis of Gnmdmann’s ketone.’ We 

now report the synthesis of phosphine oxides 1 and 2 (figure l), key intermediates in the 

synthesis of 25hydroxylatedtachysstero1, and other dihydrovitamins. 

scheme 1 

We started with (2R,SR)-dihydrocarvone 5, obtained by chromatographic separation 

(silicagel, hexane/ethylacetaat O-Z%) of the commercially available mixture of (2S,SR)- and 

(2R,5R)- dihydrocarvone.6 We planned to introduce the hydroxyl group by oxidative 

degradation (ozonolysis) of the isopropenyl sidechain. However, in order to avoid a 

sequence of protection and deprotection of the carbonylgroup (needed in case of reduction 

of the intermediate ozonide to a carbonyl followed by a Bayer-Villiger oxidation; see eg. 

ref. 4), we decided to introduce the unsaturated ester moiety first, which can be used to 

generate the phosphine. Thus (2R,SR)-dihydrocarvone was subjected to a Wittig-Horner 

reaction with the sodium carbanion of ethyl(diethyloxyphosphinyl)acetate to yield the ester 

6, in an all E configuration, in a quantitative amount.8x9 Next, the isopropenyl sidechain was 

subjected to a selective ozonolysis (MeOH, -78’C.). Acylation of the hydroxyperoxide with 

4-nitrobenzoyl chloride (pNBCI), in situ Criegee rearrangement7 (CH,Cl,, -60” - RT, 20 hr., 

2 hr. reflux), and treatment with a H’cation exchange resin resulted in alcohol 7 in a good 

yield (65% after chromatographic purification). After protection of the hydroxyl group, the 

ester moiety was reduced with diisobutylaluminium hydride to give the allylic alcohol 9 

(90% from 7). The allylic alcohol 9 was converted to the corresponding phosphine oxide 
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1 by the known three step reaction sequence of chlorination (N-chlorosuccinimide/Me,S),‘O 

treatment with lithium diphenylphosphide, and finally oxidation with hydrogen peroxide!*“s’2 

After chromatografic purification the phosphine oxide was obtained as an oil in a 80% 

yield. Crystallization was achieved from hexane at low temperatures.13 

Lithiation of phosphine oxide 1 followed by reaction with cyclododecanone gave the 

desired diene in moderate yield, only the E-isomer was observed. 

Phosphine oxide 2 was synthesized from (2S,5S)-dihydrocarvone following the des- 

cribed synthetic route. (2S,5S)-dihydrocarvone was obtained by reduction of S-( +)-carvone 

with lithiumbronze according to the procedure of Mueller,14 and chromatographic separation 

of the isomeric mixture. This phosphine oxide” gave after lithiation and reaction with 

Gnmdmann’s keton 11 the desired protected 25OH-DHT, 12 in good yield (scheme 2). 

scheme 2 
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