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Except for  the s t ruc tura l  analog of isatin [1], he terocycl ic  s t ruc tu res  fo rmed  by condensation of two in- 
dole r ings through the benzene rings have hi therto been unknown. We have shown that compounds of this s e r i e s  
(H and III) can be obtained by F i s c h e r  indolization of pyruvic  acid 1,5-naphthyldihydrazone (I). 

H N_.__~cOO~t H N _ N = C - - C O O t l  I I N ~ '  

COOH--C=N--NH 
~H 3 6 

1 II I l l  

A mixture  of concent ra ted  suKuric and acet ic  acids was used as the cyclizing agent. The dihydrazone 
underwent cycl izat ion to give a mixture  of geomet r i ca l  i somers  with mp 172-173~ Thus 1H,6H-indolo[6,7-g]- 
indole-2 ,7-dicarboxy! ic  acid (II), with mp 220~ (dec., pur i f ied with a column filled with s i l ica  gel), was ob- 
tained in 30% yield.  PMR spec t rum [in dimethyl  sulfoxide (DMSO)]: ~12.3 (1H), 7.2 {3H), and 7.68 and 8.38 
ppm (4-H and 5-Hpro tons) .  IR spect rum (in minera l  oil): 3460 (NH) and 1675 cm -1 (C=O). UV spect rum (in 
ethanol), kma x  (log e): 210.5 (4.30), 232.5 (4.23), 270 (4.55), 282 (4.60), 328 (4.20), 354 (4.11), and 371 nm 
(4.15). Decarboxylat ion of H gave 1H,6H-indolo[6,7:g]indole (III), which sublimes sa t i s fac tor i ly  at 300-310~ 
and gives white f locculent  c rys t a l s  with R f  0.55 [on Silufol in a b e n z e n e - a c e t o n e  sys tem {10 : 1)]. PMR spec-  
t rum (in DMSO): 11.85 (1H),7.39 (2H)' 6.60 (3H), 7.72 (4H), and 8.0 ppm (5H) (the assignments for  the 4-H and 
5-H protons may possibly be reversed) .  IR spec t rum (in minera l  oil): 3410 cm -I (NH). UV spec t rum (in 
ethanol), Xma x (log e): 205 {3.99), 256 (4.68), 265 (4.99), 268 (4.81) shoulder,  284 (3.99), 295 (4.12), 336 {3.52), 
and 353 nm (3.61). Found: M 206 (by mass  spec t romet ry) .  Calculated: M 206. The ch a rac t e r  of the subse-  
quent fragmentat ion,  which is conf i rmed by metas table  t ransi t ions,  does not contradict  the proposed s t ruc ture .  
The resu l t s  of e lementa ry  analysis  of I-]II a re  in agreement  with the calculated values.  
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