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ABSOLUTE STEREOCHEMISTRY OF HALICHLORINE;
A POTENT INHIBITOR OF VCAM-1 INDUCTION
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Abstract: The absolute stereochemistry of a marine alkaloid halichlorine, which significantly
inhibits VCAM-1 induction in HUVE cells, was established by synthesis of a degradation product of
natural product. © 1998 Elsevier Science Lid. All rights reserved.

Inhibitors of induced expression of VCAM-1(vascular cell adhesion molecule-1) are potentially useful
for treating atherosclerosis, coronary artery diseases, angina and noncardiovascular inflammatory diseases.
In 1996, we reported isolation of halichlorine(1) from the marine sponge Halichondria okadai Kadota, which
inhibits the induction at IC5¢0 7 pg/ml.! Although the relative stereochemistry of 1 was clarified by a
extensive analysis of coupling constants and the NOESY spectrum, its absolute stereochemistry remained
unknown. Our initial attempt to introduce chiral MTPA esters on the secondary hydroxyl at C17 failed due to

ite low reactivity. We renort here oxidative deoradati of 1 and asvmmetric svnthesis of the deoradation
its low reactivity, We report here oxidgative gegracation of I and asymmetric synthesis of the gegradation
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Scheme 1. Degradation experiment of halichlorine.

The degradation study began with methanolysis of halichlorine(1), which gave ring-opened methyl
ester(2).22 The ester 2 was subsequently oxidized by ozone at -40°C, followed by reductive workup with
NaBHj. The reaction was partitioned between chloroform and water. The aqueous layer was collected, and
extracted with moist butanol. The butanol solution was concentrated to dryness under reduced pressure, and
was acetylated to yield triacetate 3.2 The H NMR spectra of 3 revealed that the chlorinated olefin subunit
in halichlorine(1) was not affected. Since 3 was obtained only in minute quantity, we decided to synthesize

both enantiomers of it to determine the absolute stereochemistry.

N cunthecic af deoradation nroduct 2 started from known aleahol 4 3.4 readilv available from D-(-)-
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tartaric acid(Scheme 2). The hydroxyl group of 4 was proiected as a 1 nr etner. 1ne subsequent C.-

0040-4039/98/$19.00 © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4039(97)10714-6



862

Tonn -
mw.

X b NN c.
\\l/\OMp.v. — TEMSO ¥ L —&d \/\\~ ~
OH OMPM OMPM
OR TBOMSO” <! Y\ \l/z
_ o 7  OTHP OR

al ;E:THP s n 8R'=H, R 2=THP
20 13 f ‘; 9:R '= TBDPS, R%= THP
g TBDPSQ -~ g hiii  AcQO_ ~_ o~ o~ 10:R'=TRDPS, R%-H
— j// T OMPM ————="" " Y OAc
OH C  OAc
41 an
[ i

Reagents and conditions: (a) 2,3-dihydropyran, PPTS cat. CHaCla2 (quant.); (b) n-Buli, enoxide 6, BF3-Eto0, THF, -78°C, 30
min(94%); (c) n-BugNF, THF, room temp.(74%)}; (d) Na104, 1,4-dioxane-Hp0(2:1), then NaBH4(87%); (e) TBDPSCI, imidazole,
DMF (90%); ()PPTS cat. MeOH, 50°C (87%); (g) Red-Af®, THF -78°C to 0°C, 1 hr, then NCS, 0°C, 30 min(63%); (h) CAN, CHaCN-
H20(10:1), room temp.(86%); (i) n-BugNF, THF, room temp.; (JAcoO, DMAP, pyr., room temp. (98% in 2steps)

Scheme 2. Synthesis of triacetate.
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ice with a gjyuuyl ether 6, since t:myxcnc oxide is not

homologation was done by an indit
easily available in these laboratories for safety reasons. Protection of the primary hydroxyi group of 8 as a ¢-
butyl diphenylsilyl ether, followed by the deprotection of THP ether afforded alcohol 10. A regioselective
hydroalumination of the propargylic alcohol and quench with N-chlorosuccinimide, furnished the desired
(Z)-chloroalkene, whose stereochemistry was cofirmed by the observance of a nOe between the C18 olefinic
proton and C20 methylene protons. Although attempts to remove the p-methoxybenzyl ether with DDQ gave
poor yields because of the formation of benzoyl esters, the use of ceric ammonium nitrate provided desired

lcohol in 86% vield. Removal of the silyl eth

L. 1l A4l A

was prepared from L-tartaric acid in a same manner.>

With both synthetic enantiomers 1Z and 13 in hand, the determination of absolute stereochemistry
was performed by comparison of retention time of the degradation product 3 in chiral HPLC(SHISEIDO
Ceramospher Chiral RU-2, 4.6x250mm, acetonitrile). The degradation product had the same retention time
as synthetic (S)-acetate(12), evidence which supports the absolute stereochemical assignment of halichlorine
depicted in scheme 1.6
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6. These results are of interest in connection with pinnaic acid 14, 7 another marine natural
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product isolated in these laboratories. Halichlorine and pinnaic acid share same skeltone,

and the stereachemistry of 14 was not fully established. Although we proposed different relative stereochemistries at the C14
for each natural product, the results were not conclusive. A synthetic effort to clarify this point is currently underway.
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