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SYNTHESIS OF SPIROFLUORENES via KETENE ADDUCTS

vk
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Abstract - New Classes of spiroflucrenes were prepared via simple transformations of

ketene adducts.

We have recently reported the synthesis of spirofluorenes of biological interest by conventional
synthetic routes.l'2 s a continuation of our investigations of the biological activity of
spiroflucrenes, we now wish to report the synthesis of novel spirofluorenes using ketene adducts
a5 Precursors.

The cycloadditions of N-fiuorenylideneanilines ] with 2Z-oxathiirane 1,1-d1ox1de 2 afforded
spirothiazolidinones 3a-g in 70-80% yields. The same compounds were also prepared by an alternate
synthetic route involving the condensation of imines la-g¢ with mercaptoacetic acid and subsequent
4

: : ; . as . 3,
oxi1dation of the intermediate spirothiazolidinones {4da-¢) with sodium perchlorate {Scheme 1).

The yields for both methods were comparable.
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Angther class of spirofluorenss {5 and §) were prepared via the gimple and mi1ld transformation of

ketene adducts 3a and 3¢.

2
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Compound 5 was prepared by heating 3a with a strong non-nucleophilic base such as sodium hydride
in DMF at 100° (% hr.), followed by alkylation with 1,2 dibromopropane. In the presence of an
excoss of sodium hydride, the generated tertiary anion displaces the remaining bromine of the
substituted bromopropane to afford 5 (8 hr). Compound 6 was obtained by heating 3¢ with
p-N,N-dimethylaminonitrosobenzene and a catalytic amount of ammonium acetate 1in dry benzene and
removing the water formed in the reactionby azeotropic distillation. Previous investigators had

5,6

described the reactions of ketenes with N-benzylidenealkylamine or - arylamine N-oxides. We

\ . . 7.8
have extended these investigations to N-fluorenylidenealkylamine or - arylamine N~oxides. '
Althcugh the reaction of diphenylketene and N-fluorenylidenemethylamine N-oxide was reported by
Taylor et al? to afford, amcng other products, spirocoxazolidinone 7, only the melting point

(1450) of this compound was given. Since no spectral or analytical data was available at the

. s . 9 R . .
time, we reinvestigated this reaction, When this condensation was carried out in benzene,
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spircflucrene 7 was obtained as the sole product. Attempts to condense diphenylketene with

N-fluorenylidencaniline N-oxide resulted in the formation of an unstable adduct which decomposed
with gas evolution.
When 7 was heated in benzene, loss of carbon dioxide occurred to afford the highly colored nitre-
gen ylid (8) which was trapped with maleic anhydride to afford spirofluorene 9 (Scheme 2), Attempts
to form a similar ylid form the adduct obtained form tert-butylcyancketene and N-fluorenylide-
nemethylamine N-oxide were unsuccessful.
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