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Isodehydroabietenolide
Sir:

In synthetic approaches to the promising anti-leukemic
agent triptolide (1), as well as other natural products with the
novel 18(4->3)abeo-abietane skeleton,!? such as stemolide,!®
lactone 2 (or a close relative thereof) is anticipated to be a
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pivotal intermediate, pathways to which can be rocky because
of the greater thermodynamic stability of the A/B cis ar-
rangement in this system.2 Herewith we describe two, distinctly
dissimilar routes to this A/B trans tetracyclic prototype
(“isodehydroabietenolide™): one features an electrocyclic re-
action involving transformation of an allylic sulfonium
methylide to a butenyl sulfide, and the other depends on a
polyene cyclization initiated by a S3-keto ester unit, a new
version of this reaction type.

In the first approach, which requires isolation and purifi-
cation of only three intermediates, the known dehydroabietene
3 serves as the starting material, accessible by a totally syn-
thetic route terminating with cyclization of a polyene ketone,3
or better by a previously described pathway starting from
dehydroabietic acid.® On treatment with i-ProyNAIEt,” in
benzene-petroleum ether at 50 °C for 2 days, the knownS8
a-epoxide of 3 was converted into the allylic alcohol 4; 60-MHz

4 X=0H
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7 X=(CHSCHy"*
8 X=CH,=SCeHs

NMR (CCly), inter alia, 6 3,98 (dd, J = 14 Hz, 2 H, 19-CH,),
5.63 (s, 1 H, 3-CH), The Lees reagent (n-BusP-CCl,) was
used for formation of allylic chloride 5, which was transformed
by means of LiSC¢Hs in THF at room temperature to
thioether 6 (78% from 3, without isolation of intermediates).
The product of S-methylation (Me3O*BF4~ in CH3CN at 0
°(C), sulfonium salt 7, was deprotonated (BuLiin THF, =78
— 0 °C) to give the corresponding methylide (8) which, via
a [2,3]-sigmatropic shift,? isomerized to the butenylic thicether
9 (86% from 6). After monochlorination of the S-methylene
moiety (V-chlorosuccinamide in CCly), exposure to methanol
at 0 °C followed by I,/NaHCOj in dioxane-water resulted
in formation of aldehyde 10 (63% from 9).

The synthesis can be completed without further isolation of
intermediates. After oxidation of 10 to acid 11 (NaClO,/
NH,SO:H in dioxane-water at room temperature)!? (NMR
(CCly), inter alia, 8 3-CH, 6 3.30 (w;;» = 7 Hz)), 3,5-dini-
troperbenzoic acid'! in methylene dichloride at room tem-
perature was employed for conversion into epoxy acid 12. The
corresponding methyl ester, through the action of lithium di-
isopropylamide (THF, —78 °C — room temperature), suffered
B-elimination and lactonization, providing (50% from 10)
lactone 2 as a viscous oil; M+ 296; IRN2Cl 1748 (C=0), 1669
cm™! (conjugated C=C); NMR (CCly), inter alia, § 1.02 (s,
3 H, 20-CH3), 1.20(d, F = 6.5 Hz, 6 H, 16-CH3 and 17-CH3;),
4.65 (m, 2 H, 19-CH>), 6.80-7.30 (m, 3 H, aromatic); !3C
NMR (CDCls) 6 70.1 (C-19), 124.4 (C-3), 162.6 (C-4), 173.5
(C-18); UV Amax 216 nm (EtOH, ¢ 19 900). In respect to the
lactone and A-ring moieties, the IR, UV, and '"H NMR spectra
of 2 thus compare favorably with those of triptolide itself:!2
IRKBr 1773 (C=0), 1686 cm~! (C=C); NMR {CDCl;) §
4.78 (m, 2 H, 19-CH3); Anax 218 nm (EtOH, ¢ 14 000).
Similarly, the 13C NMR correélates impressively with that of
stemolide:' § 70.2 (C-19), 124.3 (C-3), 162.0 (C-4), 173.5
(C-18). Isodehydroabietenolide obtained as described above
was identical in all respects with A /B trans material and dis-
similar to the A/B cis isomer, both obtained from dehydro-
abietic acid by entirely independent means currently being
developed and improved in this laboratory.

In preliminary studies involving a fundamentally different
synthetic approach, the substituted acetoacetic ester 13 was
constructed and subjected to carbocyclization conditions.
Reaction of the Grignard reagent (Mg/THF) of m-isopro-
pyl-B-phenethyl bromide!? with a-methylcyclopropane car-
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boxaldehyde led to the cyclopropylcarbinol 14, which was
converted!3 into homoallylic bromide 15. Alkylation of methyl
acetoacetate with 15 gave 13, which, on treatment with
SnCly/CH,Cl, at room temperature was transformed into the
methyl ester of the racemic form of 3,y-unsaturated acid 11,!4
an intermediate in the lactone 2 synthesis described above. As
far as we are aware, this polyene cyclization represents the first
case in which a B-keto ester unit acts as the initiator.!5:16
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Organic Photochemistry with 6.7-eV Photons:
Ascaridole!

Sir:

The ultraviolet absorption spectrum of ascaridole (1)2 has
not only a long, low-intensity absorption extending to 360 nm

> | |
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as in other peroxides,? but also a maximum at 233 nm (e 166).
It has been conjectured? that this ““presumably implies inter-
action of the oxygen lone pairs with the double bond, perhaps
in the antibonding orbital”. The irradiation of this compound
at 185 nm was of interest since such photon energy (6.7 ¢V)
would correspond to the w -> 7* absorption of the olefinic
group. Studies on photochemistry of bichromophoric systems
in the far-ultraviolet are few. Such studies would serve to an-
swer the question if intramolecular coupling between chro-
mophores in the excited states can be observed in the lifetimes
of the excited states which tend to be quite short in the far-
ultraviolet region.

In an earlier study of the photochemistry of ascaridole with
light of wavelength >300 nm,? it was found that the only
product was isoascaridole (2) which was formed in high yield.
The reaction 1 —> 2 was slow on direct irradiation, but was
speeded up significantly when triplet sensitizers were used. The
primary reaction (eq 1) was suggested? to involve cleavage to

o

Q=©-D

the diradical 6, a process that would be consistent with the
photochemistry of peroxides at long wavelengths.3
Photolysis of ascaridole of 185 nm in hydrocarbon solution?
gave isoascaridole (2), a-terpinene (3), the triene 5, a trace of
p-cymene (4), and oxidation products derived from the solvent
which were cyclohexyl hydroperoxide, cyclohexanol, and cy-
clohexanone when the solvent was cyclohexane. At low con-
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