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The thioacetate approach to vitamin D analogues.
Part 2: Synthesis of (255)-23-thia-1,25,26-trihydroxyvitamin D3
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Abstract—(25S)-23-Thia-10,25,26-trihydroxyvitamin D; (4) was prepared from alcohol 5 in 56% overall yield (five steps) using our
previously developed methodology. Alcohol 5 was synthesized from commercially available vitamin D5.

© 2007 Elsevier Ltd. All rights reserved.

It has long been known that 1a,25-dihydroxyvitamin D3
(1a, calcitriol; see Fig. 1) is the hormonally active form
of vitamin D3 (1b). Besides regulating calcium homeo-
stasis, it is also involved in other cellular processes,
including cell differentiation, immune system regulation
and gene transcription.! This has led to speculation that
1a might be an effective drug for the treatment of dis-
eases such as leukaemia and psoriasis. However, its ther-
apeutic utility is limited because effective doses have
calcaemic side effects. Much research has accordingly
been devoted to searching for analogues with high anti-
proliferation activity and low calcaemic activity, and
several antiproliferative analogues with little or no cal-
caemic activity have already been prepared.’
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We recently started a research programme directed
towards the synthesis of thia analogues of calcitriol,?
which have been reported to be less calcaemic than cal-
citriol itself.* In particular, we were interested in 23-thia
analogue 4 (Fig. 1), the similarly 26-hydroxylated ana-
logues 2 and 3 having been, respectively, reported to
have antiosteoporotic potential® and to inhibit the bio-
synthesis of calcitriol.® Scheme 1 indicates our approach
to 4 from commercially available vitamin D, (7) and the
protected chiral epoxide 6. Vitamin D, was used to pre-
pare alcohol 5 by the procedure described by Calverley,’
as modified by Choudhry et al.® Compound 6 was
obtained by the protection of commercially available
(S)-2-methylglycidol.
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Scheme 1. Retrosynthetic analysis for 4.

Tosylation of alcohol 5, followed by the displacement of
thetosylate group by potassium thioacetate, afforded thio-
acetate 9 in excellent yield (Scheme 2). Reaction of 9 with
chiral epoxide 6 using our previously described methodol-

ogy? gave alcohol 10 in 83% yield, and removal of the silyl
groups of 10 gave 11.° Finally, photosensitized isomeriza-
tion of 11 using anthracene as triplet sensitizer afforded
target compound 4'° in 56% overall yield from alcohol 5.
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Scheme 2. Synthesis of (25S5)-23-thia-10,25,26-trihydroxyvitamin Dj (4).



Z. Gandara et al. | Tetrahedron Letters 48 (2007) 6735-6737 6737

In conclusion, (25S)-23-thia-10,25,26-trihydroxyvitamin
D; (4) can be synthesized straightforwardly from com-
mercially available vitamin D, and (S)-2-methylglycidol.
Further results on the synthesis of novel thia analogues
of vitamin D will be reported in due course.
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Data for compound 11. White solid, mp 56-59 °C,
Ry=0.45 (10% MeOH/CH,CL). '"H NMR (300 MHz,
CDCl,), d: 6.55 (1H, d, J=11.5Hz, H-6), 5.87 (1H, d,
J=11.5Hz, H-7), 5.11 (1H, s, H-19), 4.96 (1H, s, H-19),
4.88 (1H, m, H-1), 4.22 (1H, m, H-3), 3.55 (1H, s), 3.45
(1H, s), 2.87 (2H, m), 2.75 (2H, m), 2.55 (2H, m), 2.35 (3H,
m), 1.55 (11H, m), 1.21 (3H, s, H-26), 1.08 (3H, d,
J=6.5Hz, H-21), 0.56 (3H, s, H-18). 3*C NMR (CDCls),
0: 151.69 (C-10), 144.84 (C-8), 132.90 (C-5), 123.28 (CH-
6), 116.09 (CH-7), 109.71 (CH,-19), 72.50 (C-25), 71.13
(CH-1), 68.98 (CH,-27), 65.95 (CH-3), 56.34 (CH-14),
55.58 (CH-17), 46.08 (C-13), 42.80 (CH,), 42.24 (CH,),
41.99 (CH,), 37.33 (CH-21), 36.78 (CH,), 29.01 (CH,),
27.62 (CH,), 23.86 (CHs-26), 23.46 (CH,), 22.27 (CH,),
18.82 (CH3-18), 12.20 (CH3-21). MS (m/z, %): 451.29
[(M+DY, (25)], 450.27 [M*, (32)], 362.23 (35), 309.07 (25),
284.23 (30), 190.17 (34), 185.12 (100). HRMS: calcd for
C,y6H4,04S, 450.2863; found, 450.2859.

Data for compound 4. Colourless oil, Ry=0.45 (10%
MeOH/CH,Cl,). '"H NMR (300 MHz, CDCl;), : 6.30
(1H, d, J=10.9 Hz, H-6), 5.94 (1H, d, J = 11.3 Hz, H-7),
5.25 (1H, s, H-19), 4.93 (1H, s, H-19), 4.36 (1H, m, H-1),
4.16 (1H, m, H-3), 3.65 (1H, s), 3.45 (2H, s), 2.65 (6H, m),
2.25 (1H, m), 1.85 (6H, m), 1.35 (8H, m), 1.25 (3H, m),
1,15 (3H, s, H-26), 1.02 (3H, d, J=6.5Hz, H-21), 0.48
(3H, s, H-18). 13C NMR (CDCls), 8: 147.63 (C-10), 142.73
(C-8), 133.11 (C-5), 124.88 (CH-6), 117.20 (CH-7), 111.76
(CH,-19), 72.48 (C-25), 70.79 (CH-1), 68.96 (CH,-27),
66.86 (CH-3), 56.17 (CH-14), 55.54 (CH-17), 45.24 (CH,),
42.85 (CH,), 42.76 (CH,), 40.26 (CH,), 37.35 (CH-20),
29.70 (CH,), 29.00 (CH,), 27.62 (CH,), 23.85 (CH-26),
23.49 (CH,), 22.26 (CH,), 18.81 (CH;-18), 12.07 (CH;5-21).
HRMS: calcd for C,6H4,04S, 450.2863; found, 450.2859.
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