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First Total Synthesisof (+)-Aiphanol
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Abstract: (+)-Aiphanol was first synthesized in which coupling reaction and Horner-Wittig reaction
as the key steps.
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Aiphanol was isolated from the seeds of Aiphanes aculeate Willd. (Arecaceae) collected in
Peru and was reported to exhibit significant inhibitory activities against cyclooxyge-
nases-1 and -2. The structure of aiphanol was elucidated by spectroscopic methods as an
unprecedented stilbenolignan skeleton in which a stilbene moiety is linked to a
phenylpropane unit through a dioxane bridge'.

In our previous works the synthetic approach to 1,4-benzodioxane lignans were
achieved”. Since aiphanol represents the first example of stilbenolignan linked through a
dioxane bridge', it arose our interest in the synthesis of this natural product. Our synthetic
strategy is to construct the substituted benzodioxane ring, followed by formation of
stilbene moiety by Horner-Wittig reaction.

As shown in Scheme 1, treatment of aldehyde 1 with monoethyl malonate® gave ester
2 that was reduced to afford the corresponding unsaturated alcohol 3. In the presence of
Ag,0 according to our previous procedure®, 3 was coupled with ester 5, which was
derived from aldehyde 4, to give 1,4-benzodioxane intermediate 6°. The 'H NMR
spectrum of 6 revealed a doublet signal of H-2 at § 4.95 with a coupling constant /= 8.1 Hz
which is typical of a benzylic methine substituted by an oxygen and frans orientation of the
benzodioxane ring">. Additionally, a multiplet signal of H-3 at d 4.05 also implies the
existence of 1,4-dioxane ring'. Selective protection of phenolic hydroxy group of 6 with
chloromethoxymethane afforded methoxymethyl (MOM) ether 7, which was oxidized by
NalO,/OsO4(cat.) to give the key intermediate aldehyde 8°. Although exclusively
preparation of frans-stilbene by the Horner-Wittig reaction has been reported in the
literature’, treatment of 8 with phosphonate 9, a mixture of 10 [(E) and (Z), ca. 4:1 by 'H
NMR] was obtained and could not be separated by column chromatography. The mixture
could be converted to (£)-isomer 10 in high yield by treatment with thiophenol in ref-
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i) HO,CCH,CO;,Et, pyridine, piperidine(cat.), reflux, 6 h, 94%; ii) LiAIH,/AICl; (3:1), THF, 0.5 h,
87%; iii) Ag,0, benzene-acetone (2:1), reflux, 8 h, 52%; iv) MOMCI, K,COs, acetone, 4 h, 93%; v)
NalQy4, OsOy(cat.), dioxane-H,O (1:1), 92%; vi) (a) NaH, THF, 90%; (b) PhSH, AIBN, benzene,
reflux, 8 h, 93%; vii) 3N HCI-MeOH (1:1), 40-50 °C, 90%.

luxing benzene in the presence of azoisobutyronitrile (AIBN)®. Final deprotection of 10
with diluted HC1 in methanol at 40-50 °C afforded the stilbenolignan (+)-aiphanol 11°, of
which the spectral data (IR, NMR and MS) were identical with the literature report'.

In summary, we have presented a concise approach of preparation of ()-aiphanol 11.
The synthetic routes are facile and the yields are satisfactory. Biological evaluation and
asymetric synthesis of aiphanol are in progress.
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