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Abstract

This paper describes an asymmetric synthesis @bi&arsolilide A. The 11-membered carbocycle and seven-
membered lactone were established by an intramolecular HWE reaction and iodolactonization. © 2000 Elsevier
Science Ltd. All rights reserved.
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Sarsolilide A1l has been isolated from the mariBarcophyton soliduiixier-Durivault (Alcyoni-
idae). Due to the scarcity of the natural material, its absolute stereochemistry and biological activity are
not known. The unique structure of sarsolilide A make it of synthetic interest.
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In a preliminary repoft we have described the synthesis of compo@ncbntaining three of the
necessary chiral centers. However, experiments showed that it was very troublesome toZomwoert
the required precurs@for macrocyclization because of the presence of the C6—OH. So we changed our
plan and attempted to firstly establish the 11-membered carbocycle from companutithen construct
the last chiral center by iodolactonization. However, the results revealed that the chiral center created
by iodolactonization was different from sarsolilidelAas communicated herein. The synthetic route is
shown in Scheme 1.

The synthesis commenced with compouitiSelective desilylatiohand then protection of the two
hydroxyl groups gave carbonai in 86% yield. Cleavage of the TBDPS ether followed by iodination
produced iodid® in 92% yield. The compoun6lwas treated with three phosphonate reageantsl then
hydrolysi$ of the acetal with Amberlyst-15 afforded the corresponding precursors for intramolecular
HWE reaction, that i§, 8 and9 in 73%, 64% and 60% yield, respectively (two steps).
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Scheme 1. Reagents and conditions: (a) LIAIELO, rt, overnight; (b) triphosgene, pyridine, @El,, 78°C¥0°C; (c)
BuyNF, THF, rt, 1 h; (d) }, PhP, imidazole, THF:CHCN (3:1), rt; (e) (i) (RO}P(O)CHCOOMe, NaH, DMSO, rt, 30 min;
(i), 6, DMSO, 50°C, 4 h; (f) Amberlyst-15, acetone;®| rt, 2 h; (g) NaH, DME, rt, 20 h; (h) NaOH, THF-8, reflux,
overnight; (i) b, NaHCGQ;, CHsCN, rt, 1 h; (j) BuSnH, AIBN, benzene, reflux, 30 min; (k) Dess—Martin oxid., £, rt, 30
min; (I) CHzl,, Zn, TiCl,, THF, rt, 30 min

In our efforts at macrocyclization, exposure of the phosphono ester aldélyd&aH in DME at room
temperature provided a mixture of cyclized products enriched in the undésioéfin in a 50% total
yield (2:1 ratio ofE:Z).” Examining the phenyl phosphonate aldeh§8ia the macrocyclization, showed
that this reaction exhibited a surprising trend, and provided a mixture of product enriched in the desired
Z-olefin in a 30% total yield (3:8 ratio d&:Z). We also had the occasion to examine the trifluoromethyl
phosphonate aldehyde a variety of conditions for the cyclization 8fwere tried, but the results were
disappointing and almost no product was obtained.

Subsequently, hydrolysis of the methyl ester of compol@evas accompanied by the deprotection
of the carbonate and iodolactonization was in situ performed. On treatment with a large excess of iodine
at room temperatuPefor prolonged periods, lactont2 was obtained in only 30% overall yield (two
steps)t® The most efficient iodolactonization condition wasCHsCN, resulting in reaction completed
in 1 h, to givel2in 32% yield. Reduction of the iodidE2 with tributyltin hydride and oxidation of the
resulting alcohol by Dess—Matrtin reagent gave compdiBid 45% yield (two steps).
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Finally, methylenation of keton&3 by the mild CHIl,—Zn-TiCl, systemt! yielded the targefl4.
However, it was notable that there was a remarkable difference on comparison tf tN&R of
compoundl4 with that of sarsolilide A1'? in the chemical shifts of C11-H and C6—gktompound
14: C11-H, 3.63; C6—CH, 1.52;sarsolilide Al: C11-H, 3.01; C6-CH, 1.40). Consequently,
it appears that the final chiral center created at the C6-position is different from sarsolilide A

To confirm the assignment of the C6-configuration, the iodidleas studied byH NMR, TOCOSY,
DQCOSY and NOESY spectra. The C5 proton position was identified through the correlation of the
C3-C4-C5 protons in the TOCOSY and DQCOSY spectra. The observed intense correlation between
C5-H and C11-H in the NOESY experiment indicated that the configuration of C6 was different from
that in the natural product.

In summary, we have achieved the first enantioselective synthesisgisgusolilide A.
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