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Hydroxyquinones react with dimethyl sulfoxide-acetic anhydride1 resulting in either oxi-
dative rearrangement to y-lactones or ih the formation of sulfonium ylids. The reaction products
depend upon the nuclear substitution pat{ern; hydroxyquinones with phenyl substituents adjacent
to the hydroxyl group rearrange while those quinones in which the corresponding position is un-
substituted give ylids.

The oxidative rearrangement finds significant synthetic utility in the one step conversion
of polyporic acid, 1, to pulvinic acid dilactone, 2, in 95% isolated yield. This transformation
was accomplished by reacting the hydroxyquinone,1,with a solution of acetic anhydride-dimethyl
sulfoxide (1:2) at 60° for 15 minutes. The dilactone,2 ,2 precipitated from the reaction solution

in high purity in over 90% yield.3
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To gain some insight into the mechanism of this rearrangement (Scheme I) three addi-
tional 2-hydroxy-3-phenyl-1, 4-benzoquinones, 3, 4, 5, were subjected to the reaction conditions.

These quinones, which are substituted at the 5-position with a substituent other than a hydroxyl

group, react with decarbonylation and rearrangement giving the Y-arylidene—Aa’ P ~butenolides,
6, 7, 8, in 40 - 70% yields.*

Formation of the butenolides, 2, 6, 7, 8, is consistent with the proposed mechanism
(Scheme I). The dilactone, 2, could be formed via the ketene intermediate, 10, which reacts
intramolecularly with the hydroxyl group originally at C-5 followed by alcoholysis of the anhy-

dride linkage to form the dilactone structure. For those compounds in which the C-5 hydroxyl

5049



5050
HsCe H
X CeHs
3 x=Cl
4 x=H
5 x = OCHs

.CHsSOCHs

(CHsCO)20

-

No.u48

HsCe
/ b
y~ CeHs
6 x =Cl, y=H
Ta x=H, y=H
™ x=H, y=D
8 x = OCHs, y=H

group is missing, 3, 4, 5, the ketene, 10, is converted to a 8-ketoanhydride by addition of

acetic acid. Decarboxylation and ring closure initiated by acetate ion then gives the observed

products, &, Ta, 8. The ketene intermediate, 10, is also in agreement with the observed prod-

uct, 7p, obtained inlow yield when the quinone, 4, was reacted with 5% D20 in dimethyl sul-

foxide-acetic anhydride.5

a deuteron as evidenced by the spectral data presented in Table I.
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The mechanism (Scheme I) is in agreement with the observed formation of ylids when

hydroxyquinones which are unsubstituted at the position (s) adjacent to the hydroxyl group (s) are

subjected to the oxidative conditions. These ylids are visualized as arising from the sulfonium
salt intermediate, 9, which loses the acidic ring proton6 before rearrangement to the ketene, _1_0
An interesting example of this reaction is the 90% conversion of 2, 5-dihydroxy-1, 4-benzoquinone,
11, to 2, 5-dioxy-3, 6-bis (dimethylsulfonium)-benzoquinone-bis-betaine, 12 , the first example

of a disulfonium ylid.
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The reactions presented here illustrate a mild oxidative method for the modifications of
quinone nuclei, transformations which may have a number of biosynthetic analogies.7 These re-
actions also suggest a general synthetic method for the conversion of quinones to a variety of ring
systems found in natural products. Hydroxyquinones having structural variations containing sub-

stituents capable of addition to the ketene intermediate are currently under investigation

L = 170
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8,9
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TABLE I’
Physical Properties of New Compounds
Compound Mp, °C Ir, cm™  Nmr, ppm Mass Spectra
(nujol)
6 146-147 1770 6.40 (1) s, 282 (M*) (100),
1645 7.2 - 7.5 (10) m 191 (40), 118 (36),
1585 7.6 - 8.0 90 (38)
(DMSO-de)
510 8.27(1) s 249 (M%) (100),
7.3-8.1(10) m 193 (20), 119 (30),
(DMSO-ds) 91 (33)
12 >300 1560 3.25s 260 (M*) (11), 94 (52)
1495 (TFA) 82 (100)
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