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Summary: Eurylene 1, a cytotoxic bicyclic squalenoid isolated from Eurycoma
longifola, has been synthesized utilizing the double vanadium(V)-catalyzed oxidation
reaction of different bishomoallyl alcohol systems.

Eurylene 1 is a cytotoxic bicyclic squalenoid isolated from Eurycoma longifola
(simaroubaceae).1 This cytotoxic squalenoid has two stereochemically different tetrahydrofuran
rings. The one in the left hand (C1-C12) segment has a 2,5-trans-tetrahydrofuran, and the one in
the right hand (C13-C24) segment has a 2,5-cis-tetrahydrofuran.

Eurylene 1

In the course of the studies on the total syntheses of thyrsiferols2 and teurilene,3 we
developed a rule for the vanadium(V)-catalyzed oxidation-cyclization of the bishomoallyl alcohol
system, i.e., a 5-substituted 4-alken-1-ol gave a cis-2,5-disubstituted tetrahydrofuran via the
syn-epoxide,* while a 4-substituted 4-alken-1-ol gave a trans-2,5-disubstituted tetrahydrofuran
via the anti-epoxide3:5 By utilizing these rules, the two stereochemically different
tetrahydrofurans of eurylene can be constructed at once. We report the total synthesis of eurylene
using this method.
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3 R=CO,Et
4 R=CH,0OH
5 R=CH,SPh

6 R=H
7 R=TBDMS

Keys: (a) (EtO)2P(O)CH(CH3)COEt, NaH, THF, 0°C, 15 min, 59%; (b) DIBAL,
toluene, -78°C, 15 min, 96%; (c) PhSSPh, "Bu3P, CH2Cly, rt, 30 min, 100%; (d) cat. HC104,
6 : 1 THF-H20, reflux, 1 h, 61%; (¢) TBDMSOTT, 2,6-lutidine, CH2Clp, -20°C, 20 min, 95%;
(f) 8, "BuLi, TMEDA, HMPA, THF, -20°C, 30 min, 58%; (g) Li, 1 : 1 NH3-EtOH, -78°C,
4h, 88%; (h) TBHP, cat. VO(acac)p, MS 3A, benzene, rt, 3h; Me3S, rt, 30 min; (i) cat. CSA,
rt, 2h; (j) TBAF, THF, reflux, 2h; (k) cat. HCI, 10 : 1 THF-H20, reflux, 15 min, 28% in 4
steps from 1 0; (I) Ac20, pyridine, rt, 50 h, 83%.



The Horner-Emmons olefination of the optically active aldehyde 26 with sodium triethyl
2-phosphonopropionate in tetrahydrofuran (THF) at 0°C gave the ethyl ester 3, which was
reduced to alcohol 4 by 2.6 equiv. of diisobutylaluminium hydride (DIBAL) in toluene at -78°C.
The alcohol 4 was converted to the sulfide 5 by dipheny disulfide with tributylphosphine in
dichloromethane.” Epoxide cleavage of the sulfide 5 using catalytic perchloric acid in 6:1 THF-
H20 at reflux for 1h gave the diol 6, whose secondary hydroxyl group was protected by 1.5
equiv. of fert-butyldimethylsilyl trifluoromethanesulfonate (TBDMSOTH() with 2,6-lutidine in
dichloromethane at -20°C for 20 min to give the silyl ether 7 8

The bishomoallyl alcohol 109 was assembled from the silyl ether 7 and the oxirane
83,11 by treatment with 3 equiv. of butyllithium ("BuLi) in N,N,N',N"-
tetramethylethylenediamine (TMEDA) / hexamethylphosphoramide (HMPA) / THF at -20°c12
and then desulfurization under Birch condition (lithium in liquid ammonia with ethanol).
Treatment of the bishomoallyl alcohol 10 with 0.05 equiv. of vanadyl acetylacetonate
(VO(acac)?) and 4 equiv. of tert-butyl hydroperoxide (TBHP) in benzene over activated
molecular sieves 3A (MS 3A) at room temperature for 30 min gave the unstable bisepoxide
11,13 which was converted to deacetyleurylene in the three-step sequence (1) acid catalyzed
cyclization of the left hand's epoxide (treatment with methyl sulfide then catalytic
camphorsulfonic acid (CSA) in situ);14 (2) deprotection of the silyl group (tetrabutylammonium
fluoride (TBAF) in THF at reflux); and (3) acid catalyzed cyclization of the right hand's epoxide
with deprotection of methoxymethyl (MOM) group (catalytic hydrochloric acid in THF aq. at
reflux). Finally, acetylation of the secondary hydroxyl groups gave eurylene (+)-1. The
sepctroscopic data (400 MHz 1H NMR, IR) of the synthetic eurylene were identical to those
reported in the literature 10, (mp 141-144°C, [a]1%p = +4° (¢ = 0.7, CHCI3); lit. mp 146-148°C,
[a]Dp = +4° (¢ = 0.14, CHCI3))
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The right hand's epoxide was not cyclized under this condition.
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