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SYNTHESIS OF SPIROFLUORENES xi2 KEl'ENE ADDUCTS 

. *  
Magid A .  Abou-Gharbia and Madelelnr M. J o u l l i e  

Department of  Chemistry, Unlversl t i .  of Pennsy lvan~a ,  P h l l a d e l p h ~ a .  PA 19104 u.S.A. 

i ibs tzac t  - ~ e w  c l a s s e s  o f  sp i rof luurenes  w e r e  prepared yi% simple t ransformat ions  of 

kefene adducts .  

we have r e c e n t l y  r epo r t ed  t h e  synthesis  OF sp i ro f l uo renes  of  b i o l o q l c a l  i n t e r e s t  by conventional  

syn the t i c  AS a c o n t m u a t m n  of our m v e s t q a t i o n s  o f  t h e  b ~ o l a q l c a l  a c t l v l t y  o f  

s p l r o f l w r e n e s ,  we now wish t o  r e p o r t  t he  s y n t h e s i s  of novel splrofluorenes us ing  ketene adducts 

as precursors .  

The cycloaddlt lons of N-f luorenyl ideneani l ines  I with 2 -oxa thu rane  1.1-dloxlde 2 afforded 

s p l r o t h ~ a z o l i d i n o n e s  2s-c i n  70.80% y l e l d s .  The same compounds were a l s o  prepared by an a l t e r n a t e  

synrhetlc r o u t e  involving t h e  ~ ~ n d e n ~ ~ t ~ m  of lmlnes &%-f wlth  mercaptoace t ic  acid and subsequent 

ox lda t i an  of t h e  in te rmedia te  s p i r o t h i a z ~ l i d i n o n e s  with sodlwn perch:orafc (Scheme 1) . 3 ' 4  

The y ie lds  fo r  both methods were comparable. 
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Another class of spirofluorenes ( 5  and 5) were prepared y s  the simple and mlld transformation of 

ketene adducts & and ic. 

e 
Compound 5 was prepared by heating 2s with a strong 

~n DMF at 100' ( I ,  hr.), followed by alkylation with 

O ~ N Q < :  6 J 

d 

non-nucleophilic base such as sodium hydride 

1,2 dibromopropane. In the presence of an 

excess of sodium hydride, the generated tertiary anion displaces the remaining bromme of the 

substituted bromopropane to afford 2 (8 hr). Compound 6 was obtained by heating 2% with 

p-N,N-dime~hylam~non~tttttbbbbbbb and a catalytic amount of ammonium acetate i n  dry benzena and 

removing the water formed in the reactionby azeotropx d~stillation. Previous investigators had 

described the reactions of ketenes with N-benzylidenealkylamm or - arylamme ~ - o x l d e s . ~ ' ~  We 

have extended these investigations to N-fluorenylidenealkylamiie or - arylamine N-oxides.'" 

Although the reaction of dlphenylketene and ~ - f l u ~ ~ e ~ ~ l ~ d ~ ~ ~ ~ ~ t h y l a m i n e  N-oxide was reported by 

Taylor et a16 to afford, among other products, spirooxazolidlnone 7, only the melting point 

(145~) of thls compound was given. Since no spectral or analytical data was available at the 

rlme, we reinvest~gated this reaction.' When this condensation was carried out in benzene, 
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splrofluorene Z was obtained as the sole product. Attempts to condense diphenylketene wlth 

N-fluorenylideneanlline N-oxide resulted in the formation of an unstable adduct w h ~ h  decomposed 

with gas evolution. 

When Z was heated in benzene, loss of carbon dioxlde occurred to afford the highly colored nitro- 

gen ylid whlch was trapped with maleic anhydride to afford spirofluorene g (Scheme Z).~ttempts 

to form a similar ylld form the adduct obtained form =-butylcyanaketene and N-fluorenylide- 

nemethylamine N-oxide were unsuccessful. 
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