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A GENERAL SYNTHESIS OF 3,8-EPOXY-7-KETO-6-
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Halolactonization of the Diels-Alder adduct (%é)
derived from bis(trimethylsilyl)allene dicarboxylate
(2) and furan, followed by a treatment of ﬁhe products
(Ra) and (B¢} with diazomethane, afforded the corre-
sponding a,B—unsaturateQ methyl esters (QQ) and (QQ),
respectively. Catalytic hydrogenation of both com-
pounds provided the desired methyl esters (4a) and
(4b) which were identical with the compounds derived
from Arndt-Eistert reaction of the halclactonic acids

(1) and (Jg), respectively.

In our studies toward a total synthesis of the Rauwclfia
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alkaloids, deserpidine (%%), reserpine (%Q) and their analogues,
a synthesis of the lactonic esters (4a and 4b) was essential for
the construction of the nontryptamine part of these alkaloids.

On these requirement we have examined a cycloaddition reaction of
bis(trimethvlsilyl)allene dicarhoxylate (%)l with furan2 and a
conversion of the cycloadduct (%%) into the 3,8-epoxy-7-keto-6-
oxabicyclo[3.2.1)octane derivatives (%% and %Q) which would be
important intermediates for deserpidine (%%) and reserpine (%Q).

Here we wish to report our successful results.
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The reaction of the allene dicarboxylate (2) with several homocveclic

dienes are summarised in the following Table.

carried out in dry benzene solution and sealed tube.

All of these reactions were

These

cycloadducts were also characterized as the corresponding dimethyl

ethers by treatment with an excess of diazomethane.

Tahle Reaction of the allene with furan derivatives
CHCO,SiMe, R
. N =
" Q - S ‘
CHCOZSiMe3
2 3
Reaction conditions
Diene Temp.(oc) Time (h) Product3 Yield (%)4
Furan 110 3.5 %@ 88
Benzyl furfuryl ether 110 3 %Q 8.1
50 3 b 40.4
Furfurvl alcohol 45 24 et 23.4
N-Acetvl-N-furfuryl- 110 12 ad 41.5
tryptamine
T-N R=H
%Q : R=CHZOCH2Ph
gg R=CH20H
M re T )Ae
N \CH2
H
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We can develop a synthetic method of the key material (3a) by

a cvcloaddition reaction and, therefore, a conversion of this
compound in£o the lactonic esters (%g and %Q) was examined as
follows.

Thus, halolactonization5 of the cycloadducts {%%) (0.5 N NaHCO3
solution, 12, KI, room temperature, 2.5 hr) afforded the iodo-
lactonic acid (Q%), mp 125 - 126O (decomp.), ir (KBr) 1775 and
1695 cm"l, in 53 % yield, which was treated with an excess of
diazomethane to give the corresponding methyl ester (5b), in almost
guantitative yield, ir (CHC13) 1795 and 1715 cm_l; § 3.86 (3H, s),
4,05 (1H, s), 4.18 (1H, dd, J = 4 and 2 Hz), 5.08 (1lH, s8), 5.25
(i, 4, J = 4 Hz}, 5.56 (1H, £, J = 4 Hz}, 6.18 (1lH, 4, J = 2 Hz),.

Catalytic hydrodgenation of this o,f-unsaturated methyl ester in
methancl over Adams catalvst provided the desired methyl ester (%%),
mp 131 ~ 134%°(decomp.), ir (CHC14) 1770 and 1725 em™*; s 2.47 (2H,
m), 2.77 {24, m), 3.63 (3H, s}, 3.99 (1lH, s), after purification
with premarative thick layer chromatograrvhy (50 % ethyl acetate-
hexane) .

The correct stereochemistry of this lactonic ester (4a) was
proved by the comparison with the authentic sample derived from the
lactonic acid (Ja) by Arndt-Eistert reaction.

Thus, the iodolactonization of the known Diels-Alder adduct (,G‘SJ)6
afforded, in 38.3 % vield, the iodolactonic acid (z%), mp 185 «

1

0, ir (KBr) 1770 and 1720 cm ~; & 2.93 (1H, dd, J = 10 and 5 Hz),

187
3.23 (1H, d4d, J = 10 and 4 Hz), 4.63 (1H, s), 4.83 (1H, 4, J = 4 Hz),
5.12 (1H, 4, J = 5 Hz), 5.40 (1H, t, J = 5 Hz}. This lactone was

also characterized as the corresponding methyl ester (ze), mo
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167 ~ 169°, ir (KBr) 1785 and 1730 cm *; & 2.94 (1H, a4, J = 9 and

5 Hz}, 3.25 (1H, dd, J = 9 and 4 Hz), 3.70 (3H, s), 4.63 (1lH, s},
4.86 (14, 4, J = 4 Hz), 5.15 (14, 4, J = 5 Hz), 5.44 (lH, t, J =

5 Hz}). The reaction7 of the lactonic acid (ZQ) with oxalyl chloride
in refluxing drv benzene gave the acid chloride (8a), which was
treated with an excess of diazomethane in ether to provide the
diazoketone (8b), mp 147 &~ 1490, ir (KBr} 2150 and 1790 cm*l.

This compound was refluxed for 1 hr in absolute methanol in the
presence of freshly prepared silver oxide to give the desired
methyl ester (4a) after nurification on silica gel chromatography.
The tle behaviour, ir and nmr spectra of this ester were identical
with those of the compound (%g) derived from the another route.

The bromolactonic ester (4b) was also made by both methods
described above. Namely, bromolactonization of the dicarboxylic
acid (%@) {0.8 N NaOH solution, NaHCO3, Br2, room temperature,

2 hr), followed bv a treatment of the crude bromolactonic acid (ég)
with an excess of diazomethane gave, in 34 % yield, the pure methyl
ester (5d), ir (CHCl,) 1795 and 1720 om™*; & 3.90 (3H, s), 3.94
(14, =), 4.15 (1H, 44, J = 2 and 5 Hz), 4.99 (1H, s), 5.00 (1H, 4,
J=5H=z), 5.53 (1H, t, J = 5 Hz), 6.10 (1H, 4, J = 2 Hz)}, after
purification on silica gel chromatography.

Hydrogenation of this ester over Adams cataifst in methanol
afforded the crude product, which was separated by preparative thick
layer chromatography (5 % methanol-chloroform) to give, in 72.3 %
vield, the pure methvl ester (4b), mp 135 ~ 138°, ir (CHC1,) 1780

1

andl725 c¢m ~, § 2.47 {(2H, m), 2.75 (2H, m), 3.70 {3H, s}, 4.03 (1H,

s}, 4.71 (1H, br), 4.93 (1H, 4, J = 5 Hz), 5.37 (1H, t, J = 5 Hz).
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This lactonic ester was completelv identical with the compound
{4h) in tlc behaviour, ir and nmr spectral comparisons, the latter
of which was svnthesised via the acid chloride (ﬁg) and the diazo-
ketone (Bd) from the known bromolactonic acid (zg)s in 47.4 % yield,

Furthermore, the halolactonization of the dicarboxylic acid
(3b) was also examined. Halolactonization of the dicarboxylic acid
(ég) (0.5 N NaHCO3 solution, 12, KI, room temperature, 3 hr) gave,
in 93.5 % yield, the iodolactonic acid (%%), mp 134 A 1360, ir
(KBr) 1800 and 1700 cm—l, which was also characterized as the
corresponding methyl ester (9b), ir (CHClB) 1800 and 1720 cm—l; §

3.77 (3H, s),.3.97 (2H, s), 4.00 (1H, s), 4.63 (2H, s), 4.97 (1H,

s), 5.00 (1H, s), 6.05 (lH, d, J = 2 Hz)®, 7.27 (5H, s).

Chart 3

- el T
@ - heie i
HO, g
p 6)
'\OCH »Ph

® % t Re

%Q : R=Me

Thus, we could provide a simple and general method for the syn-
thesis of 3,8-epoxy-7-keto-6-oxabicvclo[3.2.1loctane derivatives as

the key intermediate for the synthesis of Rauwolfia alkaloids.
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A total synthesis of deserpidine (la), reserpine (]lh) and the other

indole alkaloids according to this method is in progress in our

laboratory.
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