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SYNTHESIS OF (+)-SEMBURIN
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Semburin, a new 2,8-dioxabicyclo([3,3,1]lnonane skeleton, has been
synthesized in the stereoselective manner from a-pyrone.

Structure ; containing the novel 2,8-dioxabicyclo[3,3,1l]lnonane skeleton has been
assigned to semburin, a component of the volatile fraction of Swertia japonica Makino
1 We wish to report the synthesis of (+)-semburin (i) via a
pathway which resembles the proposed biogenetic route from sweroside (%3) > %P -+ Eg >
£ (Scheme I).l)

("semburi" in Japanese).

(Scheme I) /

Semburin (l )

1,4-Addition of diethyl malonate (NaH, benzene) to a-pyrone followed by

decarboxylation with concd HCl1l gave the 3-carboxymethyl-5-pentenolide (2)2) in 40%
yield: mp 63464 °C; IR(CHC13) 1735, 1720 cm_l. Since the vinyl group contained in the
natural product (i) was not considered to withstand the synthetic reaction conditions,
an allyl group was introduced instead and was modified later. Thus, treatment of 3
with 2 equiv LDA, 2 equiv HMPA and allyl bromide (THF, -78 °C) gave a 4:1 mixture of
the desired 192) and undesired %92)(011; 56% yield), the major isomer resulting from
attack of the alkylating reagent from the less hindered B-side.3)
was converted via the three step sequence (i) diisobutylaluminum hydride (DIBAL)/
toluene, =78 °C; (ii) NaBH4/EtOH, 0 °C; and (iii) p-TsOH/benzene, reflux, into a
mixture of pentenolides (gg) and (Eg)(l:l), (88% from ég). The mixture without

The trans-acid (4a)
~
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separation was reduced with DIBAL (toluene, -78 °C) to hemiacetals (7a) and (7b),
which were cyclized with p-TsOH (or PPTS, CH, C1 ) to the 2,8-dioxabicyclol3,3, l]-
nonane (8) 2) in 40% yield from 6a/§p 0il; IR(CHCl ) 3060, 1635 cm 1; 1H NMR (360MHz
in CeDg ) 85.49(ddt, 1H, J=10.7, 17.2, 6.5Hz), 5. 33(bs, 1H), 4.93(d4d, 1H, J=10.7, 2.0,
1.0 Hz), 4.89(ddd, 1H, 17.2, 2.0, 1.5 Hz), 3.81(dd, 1H, J=11.8 Hz), 3.70(ddd, 1H, J=
5.4, 6.5, 11.9 Hz), 3.63(d4, 1H, J=5.6, 11.8 Hz), 3.47(ddd, 1H, J=6.5, 8.6, 11.9 Hz);
mass spectrum, m/e 168 (M+). Ozonolysis of the side chain followed by NaBH4 reduction
yielded the alcohol (3)2) which was converted to (+)-semburin by Grieco's method?) [
o-nitrophenyl selenocyanate, n—Bu3P, THF-pyridine (1:1), room temperature, 2 h; 30%
HZOZ’ CH2C12, room temperature, 1 h]. The lH NMR (360MHz) , IR, mass and TLC behaviour

of synthetic 2>were identical with those of the natural specimen.s)
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R = CH=CH,
R = CH,0H
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