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Abstract: Archaebacterial lipid C,, chirons were synthesized by cross-coupling optically
active C,q “dimer” units prepared from hydroxyester 7. Vitamin E (C,s) side chain was
similarly constructed. © 1997 Elsevier Science Lid.

Archaebacteria,’ a third, new, taxon evolutionarily distinct from the well-known domains Bacteria and
Eukarya, are single cell organisms which can survive in extremely harsh environments - temperatures up to 120°C,
pH 0.5 to 12, and high (20+%) salt concentrations.* The unusual membrane lipids of the archaebacteria are an
important contributor to the remarkable adaptation of these organisms to such extremes.? Two major constituents
of the membrane lipids isolated from these prokaryotes are the remarkable C,-symmetric, sn-2,3-bisbiphytanyl-
glycerol tetraethers, 1 and 2.}
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Considerable effort has been devoted to the synthesis of precursors of 1 and 2.4 In addition, Kakinuma has
recently constructed a model, 72-membered cyclic, bis-glycerol tetraether,®® by sequentially coupling appropriately
functionalized C,¢ straight chain units to protected glycerol molecules. We intend to use the same ring-forming
strategy® with isopranyl “tetramers,” e.g. 3. To this end, we recently developed methods for the synthesis of
enantiomerically pure C,, “dimer” units,® e.g. 4, using asymmetric enolization of meso-3,7-dimethylcyclooctanone
as a key step. Here we report procedures for coupling two C,, dimer units to form an optically active C,, tetramer
unit (Scheme 1), and its further conversion to the well-known C,4 side-chain of e-tocopherol (Scheme 3).”
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Hydroxy ester 7 (98+%ee), prepared from 3-methyl-3-butenol and methallyl chloride in 6 steps in 26%
overall yield,* was protected by ter-butyldiphenylsilyl chloride.® then reduced with LAH to give 8 in 94% yield. This
was converted to both the bromide 10a, with Ph,P/NBS® in 87% yield, and iodide 10b, with PhyP/L" in 86% yield.
In parallel, hydroxy ester 7 was converted to bromoester 9a, using Ph,P/ NBS in 93% yicld, and iodoester 9b, with
Ph,P/NIS™ in 72% yield. The desired C,, synthon 11 was prepared via the copper catalyzed coupling™ of the
Grignard reagent of bromide 10a with jodide 9b in 71% yield. In comparison, the samarium diiodide initiated
coupling? between iodide 10b and 9b gave 11% ([a],> 1.50, ¢ 1.70, CHCly) in 81% yield.

In addition, we prepared alternative C,, unit 14 ([«],* -1.21, ¢ 0.99, CHCl,) which corresponds to the
middle of the C,, lipid chain. Alane reduction of bromo ester 9a, protection, and homo-coupling of bromide 13,
gave 14, as shown in Scheme 2.
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Finally, the Vitamin E side chain 15 ({a],” +3.53 (c 1.205, CHC,; Lit:[a]}, > +3.55 (¢ 1.075, CHCL);™
[a]p"® +3.49 (c 0.98, CHCL);™ [a]},*+3.35 (c 0.955, CHCl,)™ was quickly assembled by copper catalyzed
coupling of the Grignard reagent of isoamyl bromide with bromo-alcohol 12 in 87% yield.

Scheme 3.
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All compounds reported were identified by 'H and ®C NMR, IR, and elemental analysis or high resolution
MS.

11, IR (CDCl,) 1739.4, cm™; 'H NMR (CDCl,, 400MHz) & 0.83 (d, J=6.0Hz, 6H,), 0.91 (d, J=4.5Hz,
3H), 0.93 (d, J=4.4Hz, 3H), 0.95-1.42 (m, 29H), 1.62 (m, 1H), 1.92 (m, 1H), 2.10 (q, J=14.6, 8.2Hz, 1H),
2.31 (q, J=14.6, 5.9Hz, 1H), 3.43 (q, J=9.6, 6.3Hz, 1H), 3.51 (q, I=10.5, 6.3Hz, 1H), 3.66 (s, 3H), 7.40
(m, 6H), 7.67 (m, 4H); °C NMR (CDCl,, 100MHz) & 16.99, 19.32, 19.73, 19.75, 19.80, 24.35, 24.40,
24.47, 26.88, 30.40, 32.77, 33.49, 35.74, 37.08, 37.12, 37.36, 37.40, 41.67, 51.34, 68.91, 127.54, 129.45,
134.14, 135.63, 173.85. ESI-MS 581.3 (M+H)*; MS/MS (Tandem Mass Spectrum, Parent Ion (M+H)*
581.3, Major peaks) 503.3 [(M+H)*-C.H], 471.1 [(M+H)*-CH,-HOCH,], 425.3 [(M+H)*-2C,H,], 393.3
[(M+H)*-2CH,-HOCH, ], 325.1 [(M+H)*-'BuPh,Si0], 293.3 [(M+H)*-'BuPh,Si0-HOCH,], 239.3
(‘BuPh,Si*). Anal. Calcd. for Cy;H,0,Si: C, 76.49; H, 10.41. Found: C, 76.72; H, 10.29. HRMS calcd.
for C;,Hg,0,S1: 580.4312, found 580.4292.
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