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SYNTHESIS OF INDENO[1,2-HINDOLE BY FLASH VACUUM PYROLYSIS OF 
2-PHENYLQUINOLINE-3,4-DICARBOXYLIC ANHYDRIDE 
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Summary: Flash vacuum pyrolysis of 2-phenylqumolme-3,4-dlcarboxyllc anhydrlde at 
SOO”C/O 06 Torr gave mdeno[l,2+]mdole This was reduced to form 5,10-dlhydromdeno[l,2- 
blmdole and It added nucleophlles to give dlhydromdenomdoles with the IO-substltuents Ph, 
NEtz, OMe, Me, CH(COOMe)2, and CMe2N02 

Cyclopentadlenyhdenecarbenes which are m equlhbrlum with benzynes at high temperatures’ 
can undergo mtramolecular trappmg 2 An example of this process IS the flash vacuum pyrolysis 
(f v p ) of 3-phenylnaphthalene-1,2-dlcarboxyhc anhydride (1) at 96O”C/O 04 Torr which yields 
mdeno[2,1-&ndene (2) m 95% yield 3 

We now report the first such rmg contractlon apphed to the heterocychc rmg of qumohne m a 
synthesis of mdeno[l,2+lmdole(4) Attempts to make (4) by conventional methods have so far 
been unsuccessful4 

2-Phenylqumolme-3,4-dlcarboxyllc acid was prepared from lsatm and methyl benzoylacetate 
using a modlflcatlon of the procedure described by Engelhards, and the acid was converted mto 
the anhydrlde (3) (m p 206-7’) by treatment Mrlth acetlc anhydrlde F v p of (3) at SOO’C/O 06 Torr 
with trappmg of the pyrolysate on a cold finger condenser cooled with hqmd nitrogen gave a red 
pyrolysate (ca 30% as C15HgN) on the condenser and dark material at the exit from the furnace 
The red pyrolysate was shown to be mdeno[l,2-bJmdole (4) by spectroscopic measurement& and 
by conversion into derlvatlves of 5,10-dlhydromdeno[l,2-bJmdole (5) 

(Scheme 1). 

&I) X=H fH2, Pd/C Or LAW), (5b) X=Ph (I’hLI), (5~) X=NEt2 (HNEtz), (5d) X=OMe (NaOMe/HOMe), (5~) &Me 
(MeMgI), (5f) X=CH(COzMe)2 (NaCH(C02Me)$, (5g) X=CMe2N02 (NaCMezN02) Yields were 17-29% based on (3) 
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The mdenomdole (4) was stable m chloroform or ether at low temperatures but decomposed 
during several hours at room temperature The residual red sohd obtamed on evaporation of 
the solvent also darkened and decomposed over several hours Compound (4) when washed 
directly onto palladlsed carbon with ether and hydrogenated gave only 4% yield of 
5,10-dlhydromdeno[l,2-b]mdole (5a) but reduction with hthlum alumnuum hydride m ether 
gave (5a) m 18% yield (from (3)) For the remammg reactions, compound (4) was washed from 
the condenser directly into the reagent with ether under an atmosphere of nitrogen The 
products and the reagents are given m Scheme (1) Products (5a) 7, (5b) 8 and (5~) 4a were 
ldentlfled by comparison of their spectroscopic properties wth those of the known compounds 
The remammg compounds (5d-5g) showed the expected analytical and spectroscopic properties 9 
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