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In the previous paper2 we have reported a total synthesis of fraxinellone 1,
the most highly degraded representative of limonoid. Pyroangolensolide £3 and
calodendrolide §4 are the closely related compounds which have one more carbon
atom than 1, though 2 is an artificial product formed by pyrolysis of methyl

angolensates. We wish to report here a total synthesis of pyroangolensolide 2.

At first several attempts were made in vain to derive the key compound 14
from the intermediate 4 in the fraxinellone synthesisz. Next we turned our
attention to the production of 14 by the ring cleavage of the bicyclic inter-
mediate 7. 2,6-Dimethylcyclohexanone was treated with 2,3-dichloropropene and
sodium hydride to give 2,6-dimethyl-2-(2-chloroprop-2-enyl)cyclohexanone 5 in
65% yield. This compound was obtained also by reduction-alkylation6 of n-butyl-
thiomethylene derivative §7 with Li-liq.NH3 and 2,3-dichloropropene in 74% yield.
5 was converted to 4,8-dimethylhexahydro-3(9)-inden-2-one 7, b.p. 78-80° (0.7 mm),

m/e 163 (M%), xﬁzgﬂ 233 nm (e 14600), v___ 1718 and 1616 cm L, 6CPCl3 1 26 (3H,

max
s), 1.16 (3H, d, J=6 Hz), 2.14 (2H, d, contiguous AB quartet, J=18 Hz), 5.64
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(1H, d, J=2 Hz), by hydrolysis with 90% sulfuric acid at 0° for 10 min, followed
by the intramolecular aldol condensation with 1IN methanolic potassium hydroxide

in 89% overall yield. 7 is assumed to have more stable conformation as depicted.
The acetoxylation of 7 with lead tetraacetate at refluxing temperature afforded

the epimeric mixture of a-acetoxyketones 8, which, without further purification,
was hydrolyzed with potassium carbonate in aq. methanol (1:3) to yield the

1

corresponding mixture of ketols gs, m.p. 101-103°, v 3440, 1695 and 1600 cm

max
in 74.4% yield. The ketols 9 could not be cleaved with periodic acid, but readily

transformed by the agency of lead tetraacetate in aq. acetic acid to the epimeric

mixture of the lactols 10 in 93.5% yield: m.p. 150-151°; v
1

nax 3320, 1700, 1620

and 990 cm’l; 6€PC13 1.20 and 1.26 (3H in total, each s), 1.16 (3H, d, J=6 Hz),
5.30 (1H, s), 5.76 and 5.80 (1H in total, each d, J=1.2 and 1.5 Hz respectively)g
The inspection of IR and NMR spectra indicates the absence of the corresponding
aldehyde-carboxylic acid form 11. Upon acetylation with acetic anhydride-pyridine

10 furnished the single acetate 12, m.p. 121-122°, v 1770, 1730, 1610 and 1030

max
em™t, §€PCl3 5 26 (3H, s), 1.16 (3H, 4, J=7 Hz), 2.18 (3H, s), 6.16 (lH, s) and
5.82 (1H, d, J=2 Hz), of which acetoxyl group is presumably a-oriented. When the
lactol 10 was brominated with N-bromosuccinimide in a mixture of carbon tetra-
chloride and chloroform, the diene lactol 14 was obtained in 64% yield. On the
other hand the similar treatment of the acetate 12 resulted in the formation of
the brominated product 13. 13 was transformed to 14 by the treatment with
potassium carbonate in methanol. Finnally the diene lactol 14 was treated with

3-furyllithium in tetrahydrofuran, conveniently prepared from 3-bromofuran2, at

-70° and then at room temperature for 48 hr to provide dl-pyroangolensolide 2,

3 EtOH
max

3 1.04 (3H, s), 1.88

149°); m/e 244 (M+), 148, 133, 105 and 95; A 277 nm

1; 6CDCl

m.p. 145-145.5° (1l-form

(e 19300); vEHC5 1710, 1630, 1500, 1500 and 880 cm”

(3H, 4, J=Z Hz), 2.28 (2H, m), 5.14 (1H, s), 5.88 (1H, s}, 6.20 (1H, m), 6.50

(1H, m) and 7.52 (2H, m), and its diastereomer 15, m.p. 138-140°; m/e 244 (M+),

EtOH CHC1

148, 133, 105, 95 and 91; X 278 nm (¢ 17300}; ¥ nax 3 1710, 1630, 1600, 1500

‘max
and 870 cm L; 6€PC1z y 38 (3H, s), 1.90 (3H, d, J=2 Hz), 2.30 (2H, m), 5.14(1H,
sy, 5.94 (1H, s), 6.18 (1H, m), 6.32 (1H, m) and 7.44 (2H, m) in a ratio of 7:3

in 50% yield. Although the direct comparison of the synthetic product with the
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authentic specimen is not yet performed, the melting point and the spectral data
of the former are consistent with those reported for pyroangolensolides.
The synthesis of calodendrolide from the intermediates prepared in this
work is now under investigation.
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