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Figure 1. Structure of decytospolid
The first stereoselective total synthesis of decytospolides A and B has been accomplished starting from
n-hexanal. The key steps involved in this synthesis are Horner–Wittig reaction, Sharpless asymmetric
epoxidation, and oxa-Michael reaction.
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The 2,6-disubstituted tetrahydropyran containing natural
products such as phorboxazoles,1 (�)-centrolobine,2 bryostatins,3

leucascandrolide A,4 and neopeltolide5 are found to exhibit prom-
ising biological properties which make them attractive synthetic
targets to organic chemists.6 In particular, decytospolides A and
B were isolated recently from Cytospora sp., an endophytic fungus
from Ilex canariensis (Fig. 1).7 Decytospolide B shows strong cyto-
toxicity than decytospolide A. However, to date, there have been
no reports on the total synthesis of decytospolides A and B.

Following our interest on the synthesis of biologically active
natural products having tetrahydropyran ring system,8 we, herein
report a stereoselective total synthesis of decytospolides A and B
employing Horner–Wittig reaction and intramolecular oxa-Mi-
chael reaction as key steps.

In our retrosynthetic analysis, we assume that decytospolides A
and B could be prepared by oxa-Michael addition of secondary
alcohol onto a,b-unsaturated ketone 3. The Michael acceptor 3
could in turn be obtained from epoxide 4 by utilizing two consec-
ll rights reserved.

eddy).

es A and B.
utive reactions like allyl Grignard and Horner–Wittig reactions
(Scheme 1).

Our synthetic approach for the total synthesis of decytospolides
A and B is outlined in Scheme 2. We began our synthesis from n-
hexanal. Accordingly, n-hexanal was converted into epoxide 7 in
three steps using known procedures. Regioselective ring opening9

of epoxy alcohol 7,10 with p-methoxybenzyl alcohol in the pres-
ence of Ti(OiPr)4 gave the diol 8 in 82% yield. Selective protection
of primary alcohol 8 with p-toluenesulfonyl chloride, triethyl-
amine, and a catalytic amount of dibutyltin oxide gave the tosylate
which then treated with a base to afford the epoxide 4 in 81% yield,
over two steps. Epoxide 4 was then subjected to allylation with
allylmagnesium bromide in the presence of a catalytic amount of
CuI to afford the secondary alcohol 9 in 90% yield.11 Alcohol 9
was protected as its MOM ether 10 using MOM-Cl and DIPEA in
the presence of a catalytic amount of DMAP. Oxidative cleavage
of terminal olefin 10 using OsO4, 2,6-lutidine, and NaIO4 gave the
aldehyde in a single step,12 which was subsequently homologated
by Horner–Wittig reaction with dimethyl 2-oxobutanephospho-
nate in the presence of NaH and 18-crown-6 to afford the a,b-
unsaturated ketone 3 in 80% yield over two steps.13
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Scheme 1. Retrosynthesis of decytospolides A and B.
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Scheme 2. Synthesis of decytospolides A and B. Reagents and conditions: (a) (i)
PPh3 = CHCO2Et, CH2Cl2, 25 �C, 6 h; (ii) DIBAL-H, CH2Cl2, 25 �C, 2 h; (b) Ti(OiPr)4, (+)-
DIPT, t-BuOOH, CH2Cl2,�20 �C, 6 h; (c) Ti(OiPr)4, PMB-OH, toluene, reflux, 2 h; (d) (i)
TsCl, Et3N, CH2Cl2, 25 �C, 3 h; (ii) NaH, THF, 28 �C, 4 h; (e) allylMgBr, CuI, THF,
�30 �C, 2 h; (f) MOM-Cl, DIPEA, CH2Cl2, 23 �C, 6 h; (g) (i) OsO4, 2,6-lutidine, NaIO4,
2 h; (ii) CH3CH2COCH2PO(OMe)2, NaH, 18-Crown-6, 28 �C, 6 h; (h) DDQ, CH2Cl2:H2O
(10:1), 3 h; (i) KOtBu, THF, �20 �C, 0.5 h; (j) BF3.OEt2, (CH3)2S, �10 �C, 1 h; (k)
pyridine, Ac2O, 28 �C, 18 h.
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Oxidative deprotection of p-methoxybenzyl ether 3 with DDQ14

followed by base induced intramolecular oxa-Michael reaction of
the resulting alcohol (KOtBu, THF, �20 �C) gave the tetrahydropy-
ran ring 12 as a sole product in 70% yield over two steps.15 Finally,
the removal of MOM group from compound 12 using BF3.OEt2 and
DMS16 afforded the title compound 1, decytospolide A in 85% yield,
which was then acetylated under standard conditions to furnish
the decytosploide B in 90% yield (Scheme 2). The optical rotation
and spectral data of synthetic compounds 1 and 217 are identical
with those of natural products.7

In summary, we have demonstrated a highly stereoselective to-
tal synthesis of decytospolides A and B using a readily accessible
starting material, n-hexanal involving Horner–Wittig reaction,
Sharpless asymmetric epoxidation and intramolecular oxa-Michael
reaction as the key steps. Our approach provides an easy access for
decytospolides A and B.
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(2H, m), 2.65 (1H, dd, J = 15.1, 8.1 Hz), 2.55–2.33 (3H, m), 2.23–2.13 (1H, m),
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