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Abstract

Primary TMS or TES ethers, in the presence of secondary TMS or TES ethers, are selectively oxidized to the
corresponding aldehydes under Swern conditions. A short synthesis of key intermediates towards various natural
products has been achieved. © 1999 Elsevier Science Ltd. All rights reserved.

The chemoselective oxidation of a primary alcohol function in the presence of a secondary one
represents a problem of general interest in organic synthesis.!? The classical approach requires protective
group manipulation** or selective cleavage® prior to oxidation. The direct oxidation of primary silyl
ethers to aldehydes, in the presence of the same secondary ones, represents one of the possible solutions
to this problem.5 CrO;-2Py has been used for the selective oxidation of primary TMS ethers in the
presence of a secondary TMS ether.”® The Swemn oxidation® has been applied to the synthesis of the
trimethylsilylated and triethylsilylated Corey aldehyde showing selectivity due to steric factors,!%-13
However, other reports demonstrated that the Swern reagent can oxidize both primary and secondary
TMS and TES ethers.614.15

In this communication we wish to report that TMS or TES protected 1,2-diols, 1,2,3-triols and
polyhydroxy compounds are selectively oxidized to the silyloxy aldehydes by the Swem reagent even
if used in excess. As shown in Scheme 1, Swem oxidation produced the silyloxy aldehydes 1a-8a in
good isolated yields (64-86%).'° These intermediates were used in short syntheses of biologically active
compounds such as lipoxins,'”-20 leukotriene B,?! di-HETES,'” HETEs!” and FK-506:2 Reagents based
on CrO3; were also tested and CrO3-2Py was able to smoothly oxidize TES ethers selectively in the
primary position (¢.g. Scheme 1, compound 9). In this particular case CrOs-2Py (64% isolated yield) was
superior to the Swem reagent (42% isolated yield containing 27% of ketone). PCC showed selectivity in
the case of the TMS or TES protected triols 4, 5, 6 and 7; the silyloxy aldehydes were obtained in up to
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70% isolated yield. However, the di-TES ethers 1 and 9 gave with PCC or PDC the aldehydes in only
moderate yields. Substantial amounts of ketone (~35% versus aldehyde) were co-produced.
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Scheme 1. 2 (a) DMSO/(COCD;, CHzCla, EtsN, ~70°C; (b) CrO3-2Py, CHClz, 0°C—nt
Scheme 2 outlines a short synthesis of leukotriene B4 and 12(R)-HETE from 1a. The starting chiral

TES-glycidol®* was obtained with >99% ee using Jacobsen’s hydrolytic kinetic resolution with 1% (S,5)-
salen-Co cagalyst.’s Nucleophilic addition of 1-heptynyllithium in the presence of BF3-Et;0 followed
by silylation gave 1 that was converted to 1a by Swern oxidation. Wittig reaction with the chiral
C,-Cjie phosphonate, according to Nicolaou, fol owed by Lindlar hydrogenation and deprotection gave
LTB4.2! 12(R)-HETE was obtained from 1a in 2 similar way as reported in the literature.25%" The same
intermediate 1a was used for the preparation of the deuterated analogues. 12(S)-HETE was synthesized
using the (R,R)-salen-Co catalyst. ' 4
Scheme 3 outlines the short synthesis of LXA4 and LXB4 from 5a and 7a. The chiral triols were
obtained in high yield (90%) from 2-deoxy-D-ribose as described carlier.2®?® Wittig reaction and
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Scheme 2. # (a) TESCI, imidazole, Et;N, DMF; (b) (5,5)-(salen)Co(II[)(AcO) catalyst, H,O, ether; (c) 1-heptyne, n-BuLi,
BF;-Et,0, THF, -78°C; (d) DMSO/(COCI);, CH;Cl;, EiN, -70°C

Pd(0¥Cu(I) coupling, according to Nicolaou, followed by Lindlar reduction and deprotection, gave
lipoxin A432%30 or B,.4
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Scheme 3. 2 (a) TMS-C=C~CH=CH-CH,PPh;Br, n-BuLi, THF, -78°C

The di-aldehyde 8a, obtained from the TMS protected D-arabitol 8, was converted to the C1o—C9 frag-
ment of FK 506 using simultaneous homolagation in two directions.?2 Compound 9a was transformed to
the TES ether of (5)-1-octyn-3-ol via: (a) CBr4/PPh3, (b) n-BuLi sequence:,31 a key intermediate in the
synthesis of PGs, LXA4 and 15(S)-HETE.!?

In summary, the direct oxidation of primary TMS and TES ethers, in the presence of- secondary ones,
has been achieved and applied to the synthesis of biologically active compounds. The combination of
Jacobsen’s hydrolytic kinetic resolution, as described for TES-glycidol, with this method _provides an
easy access to optically pure building blocks. Further applications will be reported in due course.
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