
Tetrahedron Letters,Vol.28,No.l2,pp 1337-1340,1987 0040-4039/87 $3.00 + .OO 
Printed in Great Britain Pergamon Journals Ltd. 
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OF A SELENOACEZTAL IN THE FLABORATION OF STEROID SIDE CHAINS: 

AND APPLICATION IN A syNTHEsIs 0~ la-HYDEOXYVITAMIN ~~~ 

Martin J. Oalverley 

Leo Pharmaceutical Products, DK-2750 Ballerup, Denmark 

sunary: A versatile selenoacetal intermediate (8) was prepared by functional group 
modification of the side chain in lff-hvdroxwita& D_ derivatives. Alkvlation with isoamvl 
bromide gave two diastereoisomers whose con&uratior& were deduced by 1% n.m.r. spectoscopy 
A photo-induced deselenation reaction was adopted in order to generate the D3 side chain en 
route to the title compound. 

The availability of steroidal aldehydes by cleavage of the side chain double bond in A’“- 

steroids (ergosterol, stigmasterol) has made them attractive intermediates for the partial 

synthesis of compounds having modified side chains via coupling with nucleophilic reagents. 2 

The complementary Umpolunq alkylation of the aldehyde function in this type of compound has 

not been described. Prcmpted by the current interest in the synthesis of vitamin D 

matabolites and analcgues, including the homonally active la-hydroxyl-containing ccmpounds, 3 

we have explored the application of this concept in the seco-steroid series. We report here 

the conversion of vitamin D2 (1) (ergosterol side chain) to la-hydroxyvitamin D3 (2) 

(cholesterol side chain), thereby exemplifying an efficient and versatile synthetic route 

to new analogues. 
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RSACTION SEQUENCE 
(All reactions except ozonolysis performed under N2) 

4; i. Ref. 4 (1 -2); ii. g-BuMe2SiC1, IIDH (DMJ?, 20 "C): 35%. 

2; SO2 (1, reflux): 100%. 

i. 03; ii. PPh3 (CH2C12 - MeOH, -70 'c to 0 "Cl: 81%. 

B(SeMe)3, CF3C02H (cH2C12, 5 "C): 75%. 

NaHC03 (RtOH, reflux): 98%. 

i. n-EuL (1 ml. eguiv., 10 min.); ii. H20 (THP, -70 OC to 0 "Cl: 76%. - 

11 ; i. e-B&i (1 ml. equiv., 10 min.); ii. &-C5HllBr (1.5 ml. equiv.1 

=C to 20 'C, 1.5 h.): 59%. 

10 + ll- 12 ; i. -- SO2 (1, reflux); ii. g-Bu3SnH (2.2 ml. equiv.) - hU Lirradiation 

through Pyrex filter (reaction flask) with high pressure Hg laap (type: Hanau TQ 15OZ2)] 

(toluene, 20 'C, 1 h.); iii. NaHC03 (EtOH, reflux): 80%. 

12 - 13 --;? ; i. anthracene - hP (details as above) (toluene, 20 OC, 1 h.); ii. n_BuLi -- 

(0.3 ml. eguiv.) (THP, -70 OC to 0 'C, 10 min.); 
12 iii . E-Bu~NF (THF, 55 "C): 70%. 



1339 

The la-hydroxy-5E-vitamin D2 derivative 44 (m.p. 113-114 "Cj5 was converted6 to a 

crystalline ca. 3:l mixture of SO2-adducts (z), which can be used directly in the subsequent - 

steps. For ease of characterisation, the major (less polar) iscaner (5a) (m.p. 107-109 'C - 

dec.) was separated by chromatography. Ozonolysis of 5a gave the aldehyde 6, which was - 

converted to the selenoacetal 1 (m.p. 135-137 'C dec.) using Clive's procedure. 7 Thermal 

chelotropic extrusion of SO2 in the presence of NaHC036 then gave the key intermediate (8) 

(m.p. 115-116 "C), the same product obtained after a parallel sequence of reactions from 5b - 

(combined overall yield from 4; 60%). 

Lithiodemethylselenation of S followed by quenching with water gave the monmthyl- 

seleno compound 2 (m.p. 99-100 "C). This product was also detected as a minor by-product 

in the alkylation reactions of 8 on the nrrol scale. Reaction of the lithio-derivative with - 

isoamyl brtide gave a ~a. 2:l mixture of diastereoiscmeric 22-alkylated compounds which was 
8 

separable by preparative t.1.c. (major, less polar, isomer, lo, m.p. 131-133 "C; minor 

iscmer, ll_, m.p. 111-113 "C). 

n_Bu3SnH mediated reductive cleavage' of the methylseleno substituent of the side chain 

presented an unexpected problem. The epimeric mixture of 10 and 11 was not deselenated under - - 

the typical radical conditions (n-Bu3SnH, AIBN, toluene, 100 "C). It was deduced. that the 

conjugated triene system in the molecule inhibits the reaction, 
10 

so it was necessary once 

again to mask this function. Vitamin D - SO2 adducts exemplified by compounds 5 are 

incompatible with a thermally-initiated reaction because SO2 is readily extruded. However, 

a solution to the problem was forthcoming following the observation that the radical deselen- 

ation reaction could be effected very efficiently by U.V. illumination without heating. 

Using this modification, the unseparated mixture of S02-adducts formad frcm the mixture of 

10 and 11 was converted to a single 5E_vitamin D3 derivative 12 (m.p. 96-97 "C) after a - - 

subsequent therm4 SO2 extrusion step under basic conditions. Triplet-sensitised photoiso- 

merisation" _ of 12 to the oily 5Z-vitamin derivative G 
12 

followed by renxxal of the alcohol 

protecting groups ccmpleted a synthesis of lol-hydroxyvitamin D3 (2) (m.p. 141-142 "Cl, 

identical with an authentic sample kindly furnished by Mr. E. Binderup of these laboratories. 

The application of the methodology developed here to the synthesis of biologically 

active analques of 2, including the side chain hydroxylated vitamin D metabolites, will form 

the subject of subseguentcomnun ications. 
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