
Teuahcdron Lcttcrs,  Vol. 33, No. SO, pp. 7701-7704.1992 oo40439192  s5.00+  .oo
Priited in Great  Britain PergamcaPleulad

Asymmetric Synthesis of a Key la,25Dihydroxy-Vitamin  D3 Ring A

Marek M. Kabatf Meinolf Lange, Peter M. Wovkulich and Milan R. Uskokovic

Roche Research Center, Hoffmann-La Roche Inc., Nutley. New Jersey 07110, USA

Synthon

Summary: An efficient and highly stereoselective  synthesis of the A-ring synthon 4 of 1,25(OH)2-
vitamin D3 (1) is described The aldehyde 12, which was used for an intramolecular exe reaction to form the
main framework 18, was obtained by two different asymmetric approaches starting from oleftn 6.

The ever growing volume of data regarding the biological activity of vitamin D3  and its metabolites continues
to stimulate vigorous research on the impact of these substances on basic cellular processes.* An essential
component of such programs is access to the natuml metabolites and especially their unnatural variants. In
conjuction  with our development of a ring A + CD approach to the vitamin D system, as exemplified in the
formation of 1.25(OH)3-vitamin  D3 (1) by coupling the ring A unit 2 with the Windaus-Grundmann ketone
derivative 3 (Scheme l),* we have investigated alternate syntheses of the ring A synthon 4. In this letter we
present a new synthesis of 4 which utilizes a highly stereoselective intramolecular ene reaction  to set the proper
configuration for both the hydroxyl group  at Cl and for the Z double bond Two catalytic asymmetric routes to
this exe reaction substrate (12) am described.
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The fiit approach engaged the catalytic system introduced by Mikami et. al3 for the asymmetric ene
reaction of methyl glyoxylate with olefins. Treatment of olefin 6, readily accessible from pyranone 5
(Ph3P=CH3),  with methyl glyoxylate in the presence of 10 mol% of the Lewis acid obtained from
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For the next stage of the synthesis, exe reaction chemistry was enlisted once again to effect the carbon-
carbon bond formation. Exposure of akiehyde 12 to methoxymethylaluminum chlorideto  (4 equiv..  CH2Cl2,

-10 “C! to +lO “C) gave a l&l mixture of the isomeric alcohols l&19  in high yield(Scheme  4). This
intramoiecular  exe reaction proceeded with extremely high stereoselectivity with respect to the newly formed
center at the ring fusion since alcohols 18 and 19 are epirneric at the hydroxyl center only and no other
diastemomers  were observed.tt Separation of the epimers was accomplished at the stage of the respective silyl
ethers 20 and 21. Having served its purpose of providing a rigid framework around which controlled bond
formation could take place, the pyran ring could now be cleaved. Allylic oxidation of 20 with crO3 and 3.5
dimethyl pyrazoletz gave lactone 22 (mp 112-116 “C) which was smoothly reduced to diol 23 using
NaBH&!eC13.13  Differentiation of the two primary hydroxyl groups was accomplished by monosilylation
with tBuPh2SiCl in DMF to give alcohol 24. Elimination of the primary hydroxyl was carried out by
tosylation, tosylate displacement with iodide (NaI,  DMF) followed by elimination with DBU in DMF (80 “C) to
give oleiin  25 in good overall yield. The final step entailed the selective removal of the tBuPh2Si  ether in the
presence of the secondary tBuMe2Si  ethers and was brought about with 10% KOH in methanol (70  “C. 6 h),
yielding allylic alcohol 4 in full accord, spectroscopically and analytically, with the previously prepared
material. The transformation of 4 to 2 has beettrecorded  previously.2
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