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CYCLOADDITIONS OF NON-STABILIZED AZOMETHINE YLIDES AND QUINONES
SYNTHESIS OF THE RENIERA ISOINDOLE
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Azomethine ylides, generated from cyanomethylamino silanes and excess silver fluoride,
undergo cycloaddition with quinones to give, after oxidation in situ, quinonoid isoindoles. This
reaction provides the key step for a short, high yield synthesis of the Reniera isoindole la.

Among the antimicrobial compounds isolated from the bright blue Mexican sponge, Reniera sp..,
Frincke and Faulkner found the first naturally occurring isoindole,
2,5-dimethyl-6 -methoxy-4,7-dihydroisoindole-4,7-dione (la).l 1Isoindole la is active against

Staphylococcus aureus, Bacillus subtilis. Vibrio anguilarjum, and B-392, a marine psudomonal.

The structure la was assigned on the basis of a combination of ir, iy NMR, and mass
spectroscopy and confirmed by a 4-step synthesis (approx. 32 yield) from
3,4~dicarbomethoxy-1-methylpyrrole. We are now pleased to report the efficient synthesis of the
Reniera isoindole la by a short sequence based on a new conversion, the cycloaddition of a mon-

stabilized azomethine ylide and a quinone.

Substituted tetra-and dihydro pyrroles have been prepared by the addition of arylidene imines
of a-amino acid esters to electon-deficient olefins; this reaction is believed to proceed by way

of stabilized methine ylides which undergo cycloaddition with dipolarophiles.? The synthesis of
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la by a strategy based on the cycloaddition of an azomethine ylide to a quinone3. requires ylide

3a; however, until recently, non-stabilized ylides have been unavailable.

In 1983, Padwa and Chen“ showed that non-stabilized azomethine ylides 3 could be generated
from the reaction of cyanomethylamino silanes with silver fluoride. The investigation of the
reaction of ylides 3 with quinones was initiated with the study of the reaction of the 2b% with
5 equivalents of silver fluoride in the presence of benzoquinone. A 60% yield of the quinomoid
isoindole lb was obtained directly. The reaction presumably proceeds yia cycloadditionm followed
by oxidation of intermediate 5 (Scheme 1). R
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Scheme 1

Additional examples of quinonoid isoindoles prepared by this method are shown in Table I.

Table I-Conditions for Scheme 1° and Yields®

Quinone Ylide Precursor AgF/CHACN Yield (mp)

4b, (94 mg) 2b (200 mg) 550 mg/5 mL 1b, 607 (170-171°)
&b, (138 mg) 2a (200 mg) 800 mg/6 mL “lcs 64% (161-162°)
4c, (130 mg) 2h(220 mg) 600 mg/6 mL 1d. 75% (159-160°)
4o (175 mg) 2a (200 mg) 800 mg/6 mL le, 72% (161-162°)
4a, (38 mg) 2a (40 mg) 160 mg/4 mL la. 68% (160°, 1itl

153-154°)
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For the last entry, the synthesis of the Reniera isoindole (see Scheme 2), we required N-
methyl o-cyanoamino silane 2a and quinone 4a. The azomethine ylide precursor 2a was prepared by
alkylation of methyl amine with chloromethyltrimethylsilane followed by condensation with
formaldehyde and potassium cyanide.4 Quinone 4a was prepared by hydrolysis7 of quinone
monoacetal 78, readily available by application of Swenton's electrochemical oxidation sequence9
to 1,2,4-trimethoxy-3-methylbenzene (6).10 When aminosilane 2a was treated with 5 equivalents

of silver fluoride in the presence of quinome 4a, the Reniera isoindole la was obtained in 682

GH

yield 7+6 (gee Table I).

Me MeO OMe NCCH;N"CH,SiMe,
M +
MeO 26 MeOH 2q wMe g
CH; a1 H CH; CH; AgF
Me
6 7 4a
Scheme 2
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