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SYNTHESIS OF (i)-3,3—ETHYLENEDIOXY-lhd-HYDROXY-5-PICRASENE-11,16-DIONE,
A 14aH~-PICRASANE DERIVATIVE
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(+)-3,3-Ethylenedioxy~-lLha-hydroxy-5-picrasene-11,16-dione possessing

a l4aH-5-picrasene framework has been synthesized.

The bitter principles 'quassinoids" isolated from the plants of the family
Simaroubaceael) have attracted interest because of their wide spectrum of

1,2) A number of synthetic

biological properties, including antileukemic activity.
approaches to quassinoids, such as quassin (1)3) and bruceantin (2),2a) have been
described,q) the main problem of these syntheses being the construction of their
highly oxygenated picrasane skeletons. We wish to report the synthesis of (*)-
3,3-ethylenedioxy-l4e-hydroxy-5-picrasene-11,16-dione (3) with a lheH-picrasane
framework, which contains five (C-4, C-7, C-8, C-9, and C-10) of the seven chiral
centers as those of quassin (1).

Robinson annulation of the known keto alcohol (4)5) with ethyl vinyl ketone
gave a tricyclic keto alcohol (5) in 41% yield, an ethylene acetal (6) being
obtained in 88% yield by acetalization of 5. Collins oxidation of 6 afforded a
diketone monoethylene acetal (7) in 89% yield. A cis-relationship between the two
tertiary methyl groups for 5, 6, and 7 received support from oxidation of § with
the Jones reagent to give a tricyclic diketone (8), which was found to be identical
with the ketone derived from the known acetal (9)6) by acid hydrolysis.

The ketone (7) was treated with 1 equivalent mole of lithium diisopropylamide
in tetrahydrofuran and methylated with methyl iodide at room temperature for 30 min

to give a monomethylated product (10) in 84% yield. Reduction of 10 with lithium
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aluminium hydride in ether at O °c gave an alcohol (11) in 99% yield. In the 1H
n.m,r, spectrum of 11, a C-14 proton resonated as a doublet with J=11 Hz; this
shows the C-14 hydroxyl and the C-13 methyl are both in an equatorial conformation
and leads to 148 and 13a configurations for these groups, respectively. Selective
introduction of a hydroxyl group to the C-11 position of 11 was carried out by
hydroboration with diborane in tetrahydrofuran at O °¢ followed by treatment with
alkaline hydrogen peroxide to afford a diol (12) in 68% yield, Observed coupling
constant (J=11 Hz) between the C-9 and C-11 protons is compatible with the

structure (12) with C-1le (equatorial) hydroxyl and C-9a (axial) proton.
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Oxidation of 12 with the Collins reagent gave a diketone (13) in 84% yield.

After several trials, it was eventually found that treatment of the diketone
(13) with dilithioacetate7) in tetrahydrofuran at 0 °C gave, after esterification
with diazomethane, a pair of diastereomers (14 and 15) in 71% and 24% yields,
respectively. The major ester (14) was oxidized with the Collins reagent to give
an a,B-unsaturated ketone (16) in 44% yield, Reduction of 16 with sodium
borohydride in ethanol at O °C gave a hemiacetal (17) in 22% yield, which afforded
the lactone (3) in 27% yield by oxidation with silver(I) oxide. When 17 was
treated with the Jones reagent, 3 was obtained in 80% yield.

For a confirmation of the stereochemistry of the chiral centers in the lactone
(3), a single-crystal X-ray analysis has been carried out. Crystals of racemic 3
belong to the triclinic space group P1, The unit cell parameters are ¢=13.095(6),
b=12.425(6), c=8,204(4) A, a=108.16(L4), B=87.51(}4), 7=100.19(4)° with two mole-
cules of 8 and two molecules of ethyl acetate in it. The intensity data were
collected on a Philips PW1100 four-circle diffractometer using graphite-
monochromated Cu Ke radiation. The structure was solved by the direct method
using program MULTAN and refined by the method of block-diagonal least~squares
assuming anisotropic thermal vibrations, The final R-factor was 0.062 for 3560
non-zero, independent reflections including hydrogen atoms with isotropic
temperature factors, The molecular structure of the lactone (8) as depicted in
Figure 1 reveals that rings A and C are in chair form and rings B and D in boat
one,

Further studies for the synthesis of quassinoids including nigakilactone M

(18)8) are under way.

Characterization of racemic 5-8, 10-17, and 3 is as follows; these compounds
showed the IR and 1H n.m.,r, spectral data compatible with their structures,
respectively; 6: mp 142-143 °cC, 017H2#02,9) MS m/e 260 (M'); 6: mp 198-199 °c,

.10) 4. o 9 +y. @.
019H28o3 (MW 304,2002); 7: mp)l20-122 C, CpgHpg03,7" MS ?/e 302 (M); 8: mp

o .10 . o) 9 +y.
116 “c, Cl7H2202 (MW 258.,1644) ; 10: mp 106 “C, CZOHZBOB, MS m/e 316 (M );
11: mp 156-157 °c, 020H3003 (Mw 318.2174),10) 8 nom.r. (CDClB) & 3.10 (1H, 4,
J=11 Hz; C-l4e H); 12:mp 228-230 °c, C20H3204,9) MS m/e 336 (M%), 'H n.m.r.
(pyridine-ds) & 3.23 (1H, 4, J=11 Hz; C-1lh4a H) and 4.30 (1H, td, J9a,11ﬁ=11,

_ _ . o . . o) .10
J118,124=11s and Jllﬂ,lzﬁr5 Hz; C-11g H); 13: mp 160 ¢, Caonsoq(MW-532-2000)s )
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14: mwp 128-129 °C, Cp5Hy, 0 (MU 406.2369);10)  15: mp 165-166 °c, Cosfiz, 0 (MU
406.2353);19)  16: mp 177-179 °c, 023H3207,9) MS m/e 420 (M), UV (EtOH) A, 2k
nm (e 12400); 17: amorphous solid, 022H3206 (Mw 392.2157);10) 3: mp 200-201 °c
(crystallized from ethyl acetate), Cp,Hg O (MW 390.1988);°) TR (Nujol) 3400,
1730, 1695, and 1655 cu™t; 1H n.m.r. (CDC1z) & 1.00, 1.07 (each 3H, d, J=7 Hz;
s—CHB), 1.11, 1.37 (each 3H, s; t—CHB), 2,71 (1H, A part of AB-type quartet, J=16
Hz; C-15 H(A))’ 2,89 (1H, B part of AB-type quartet, J=16 Hz; C-15 H(B))’ 3.25
(1H, s; C-9a H), 3.93 (4H, m; -O(CH,),0-), 4.43 (1H, t, J=3.5 Hz; C-78 H), and
5.53 (1H, dd, J=3.5 and J=2.2 Hz; C-6 H).
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