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The synthes is  of y - (6 ,7 -benz indo l -3 -y l )bu ty r i c  acid and its de r iva t ives  has been effected.  It 
has  been shown that  the F i s che r  cycl izat ion of the (~ -naphthylhydrazone of 9 , - fo rmylva le r i c  
acid leads  to the fo rmat ion  of cons iderable  amounts  of e s t e r s  of w ,w-d i [3 - (3 ' - a lkoxycarbony l -  
p ropy l ) -6 ,7 -benz indo l -2 -y l ] cap ro ic  acid, in addition to the des i red  product .  

In the p rev ious  communica t ion  [1] we desc r ibed  the synthes is  of y - (4 ,5 -benz indo l -3 -y l )bu ty r i c  acid 
and some of i ts  de r iva t ives .  During the F i s c h e r  cycl izat ion in ethanol,  in addition to the main  product  it 
was  poss ib le  to i so la te  by -p roduc t s  which we identified as methyl  and ethyl co ,w-di[3-(3 ' -a lkoxycarbonyl-  
p ropy l ) -4 ,5 -benz indo l -2 -y l ] cap roa t e s .  In the p re sen t  work  we a imed at synthesizing 9/- (6 ,7-benzindol-3-  
y l )butyr ic  acid (I). 

The cycl izat ion of the initial a -naph thy lhydrazone  of ethyl r  (II) was  effected by the 
act ion of solut ions of or thophosphor ic  acid in ethyl ce l losolve  and by sul fosal icyl ic  acid (SSA) in methanol 
and ethanol.  In the f i r s t  ca se ,  the reac t ion  was  not accompanied  by t r anses t e r i f i ca t i on  and led to ethyl Y- 
(6 ,7-benzindol -3-y l )butyra te  (IIIb) with a yield of 58%. No by-produc t s  we re  found. In cycl izat ion under  
the action of SSA, the p roduc t s  isolated co r responded  to methyl  o r  ethyl e s t e r s ,  according to which alcohol 
was  used as  solvent .  The yield of the methyl  e s t e r  (IIIa) was  49%, and that of the ethyl e s t e r  (IIIb) 76%. In 
both c a s e s  by -p roduc t s  were  found (in yie lds  of 19.7 and 5.4%, respect ive ly)  to which s t ruc tu r e s  Via and b 
were  a sc r ibed  on the ba s i s  of the r e s u l t s  obtained in a study of the by-p roduc t s  isolated in the synthes is  of 
y - (4 ,5 -benz indo l -3 -y l )bu ty r i c  acid [1]. 

Under  the action of hydraz ine  hydra te ,  the e s t e r s  TIIa and b were  r ead i ly  conver ted  into the hydraz ide  
V and were  smoothly  saponified with ethanolic alkali  into the initial acid I which, in its turn ,  was reduced 
with l i thium a luminum hydride  to the cor responding  indol-3-ylbutanol  (IV). The s t r u c t u r e s  of alt c o m -  
pounds obtained were  conf i rmed  by the i r  IR and UV spec t r a ,  in addition to e l emen ta ry  ana lys i s .  The e s t e r s  
IIIb and Via and b were  a lso  studied by nuc lear  magnet ic  resonance .  The NMR spec t r a  of these  compounds 
did not cont radic t  the s t ruc tu re  ass igned to them and were  v e r y  c lose  to the analogous spec t r a  of the 4 ,5-  
benzo i s o m e r s  [1], with the exception of the s ignals  cor responding  to the pro tons  of the naphthalene r ing.  

It  is in teres t ing  to obs e rve  that ,  in a g r e e m e n t  with modern  ideas of the s t ruc tu re  of monosubst i tu ted 
naphthalene de r iva t i ve s  [2,3] and on the m e c h a n i s m  of the F i s che r  reac t ion  [4], the cyc l iza t ions  of the fi-  
and of ~ -naph thy lhydrazones  take place  approx ima te ly  equally read i ly ,  although the c losure  of the r ing in 
the f i r s t  case  takes  place  in the c~ and in the second case  in the 19 posi t ion of the naphthylene nucleus.  
(See scheme,  page 615.) 

E X P E R I M E N T A L  

The IR s p e c t r a  were  taken on a UR-IO s p e c t r o m e t e r  and the UV s p e c t r a  on an SF-4M spec t ropho tom-  
e te r .  The NMR s pec t r a  were  obtained on a JNM-4H-100 s p e c t r o m e t e r  with a working f requency of 100 MHz 
with deu t e roch lo ro fo rm as  the solvent  and t e t r amethy l s i l ane  as the internal  s tandard.  

* For  Communicat ion  1I, see [1]. 
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~-Naphthylhydrazone of Ethyl 7 - F o r m y l v a l e r a t e  (I1). A mixture  of 8 g (51 mmoles)  of ~-naphthyl -  
hydraz ine  and 8 g (51 mmoles)  of ethyl 8 - fo rmylva le ra t e  in 250 ml of absolute methanol was boiled for 45 
min. Then it was evaporated in vacuum to 40 ml and cooled, and the precipi ta te  was f i l te red  off. Yield 
10.5 g (68%), mp 69.5-70~ (from methanol) .  UV spec t rum,  ~ma• nm: 252,282,  335; log e 4.20, 3.65, 
4.00 (in ethanol). IR spec t rum,  Pmax,  era- l :  3340 (N-I@, 1705 ( C ~ O ) ,  1580 (C=C a tom.) .  Found %: C 
72.57; H 7.48; N 9.51. C1BH2~N202. Calculated %: C 72.50; H 7.40; N 9.40. 

Cyclization of the (~ -Naphthylhydrazone of Ethyl ~ - F o r m y l v a l e r a t e  (II). a. With Orthophosphoric  
Acid. A mixture  of 3 g (10 mmoles)  of II and 2.2 g of crys ta l l ine  or thophosphoric  acid was boiled in 25 ml 
of ethyl cel losolve for  2 h. Then it was cooled and poured onto ice.  The prec ip i ta te  was f i l te red  off, c a r e -  
fully washed with wate r ,  and dr ied.  The yield of unpurified product  was 2.80 g, mp 120-125~ After  
c rys ta l l iza t ion  f r om a mixture  of ch lo ro fo rm and pe t ro leum e ther  (bp 60-70~ 1.47 g (58%) of ethyl y -  
(6 ,7-benzindol-3-yl)butyrate  (IHb) with mp 134.5-135~ was obtained. Rf  * 0.54 [benzene-methanol  (30:1)];  
0.57 [ b e n z e n e - e t h e r  (1 : 1) ]. UV spec t rum kmax ,  nm: 266,288 (inflection), 322-328 (plateau); log e 4.62, 
3.88, 3.19 (in ethanol). IR spec t rum,  ~max, cm- l :  3340 (N-I@, 1718 ( C : O ) .  Found %: C 76.97; H 6.76; 
N 4.99. C18H19NO 2. Calculated %: C 76.90; H 6.76; N 4.98. 

b. With SSA in Methanol. A mixture  of 3.0 g (10 mmoles)  of II and 6 g (27.5 mmoles)  of SSA in 60 ml 
of absolute methanol was boiled for  4 h, cooled, and poured onto ice.  The prec ip i ta te  was f i l te red  off (2.73 
g, mp 104-110~ Trea tmen t  with a small  amount of methanol gave 1.37 g (49%) of methyl y - (6 ,7 -benz indol -  
3-yl)butyrate  (IIIa), mp 130~ (from benzene).  R f  0.41 [ b e n z e n e - e t h e r  (2:1) ]. UV spec t rum,  Xmax, nm: 
266, 288 (inflection), 322-328 (plateau), 344; log e 4.66, 3.88, 3.18, 2.76 (in ethanol). IR spec t rum,  ~max,  
cm- l :  3340, 1725. 

After  the evaporat ion of the methanolic  solution, 0.5 g (19.7%) of methyl ~:,w-di [3- (3 ' -methoxycarb-  
onylpropyl ) -6 ,7-benz indol -2-y l ]caproa te  (Via) was obtained with mp 156-157~ (from aqueous methanol).  
Rf  0.47 [ b e n z e n e - e t h e r  (1 : 1)]. UV spec t rum:  ~max,  nm: 2 6 3 , 2 7 3 , 2 9 6  (inflection), 330; log 8 4.45, 4.45, 
3.98, 3.20 (in ethanol). IR spec t rum,  ~max,  cm- l :  3430, 3420 (N-I@, 1740, 1715 (C----O), 1605 (C=C arom.) .  
Found %: C 74.08; H 6.52. C41H44N206. Calculated %: C 74.53; H 6.56. 

c_~. With SSA in Ethanol. Similar ly ,  10.8 g (36 mmotes)  of II was cycl ized in 220 ml of absolute ethanol 
by the action of 21.6 g (100 mmoles)  of SSA. The yield of HIb was 5.36 g, mp 134~ (from methanol).  The 
methanol was dist i l led off in vacuum f rom the f i l t ra te  remaining af te r  the separat ion of the IIIb, and the 
res idue  was poured onto ice and ex t rac ted  with e ther .  The solid res idue  af te r  the evaporat ion of the e ther  
was c rys ta l l i zed  f rom methanol,  giving another  1.7 g of Irlb, mp 134-135~ The total yield was 7.06 g 
(76%). The evaporat ion of the methanolic  mother  l iquor  gave 0.5 g (5.4%) of ethyl w,w-di[3-(3 ' -e thoxy-  
carbonylpropyl ) -6 ,7-benz indol -2-y l ]caproa te  (VIb), mp 122~ (from methanol) .  R f  0.52 [ b e n z e n e - e t h e r  
( 1  : 1)]; 0.38 [ b e n z e n e - e t h e r  (2:1)] .  UV spec t rum,  ~max,  nm: 261 ,270 -274 ,324 -330 ,342 -346 ;  log e 4.47, 
4.47, 3.25, 3.02 (in ethanol). IR spec t rum,  Pmax,  cm- l :  3405, 3380, 1722, 1696. Found %: C 75.33; H 7.55; 
N 3.74. C44HsoN20 G. Calculated %: C 75.19; H 7.17; N 3.98. 

y - (6 ,7 -Benz indo l -3 -y l )bu ty r i c  Acid (I). This was obtained by the saponification of 0.75 g of HIa with 
ethanolic alkali.  Yield 0.58 g (87%). mp 190.5-191~ (from aqueous methanol).  Found %: C 75.54; H 6.10; 
N 5.44. Cl~H15NO2. Calculated %: C 75.80; H 5.92; N 5.53. 

�9 Here and below, the Rf  values a re  given for  alumina of act ivi ty  grade 2. The spots were  revea led  with 
iodine. 
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4-(6 ' ,7 ' -Benzindol-3 ' -yl)butan-l-ol  (IV). 0.24 g (0.95 mole) of T-(6,7-benzindol-3-yl)butyric acid (I) 
was reduced with 0.15 g (4 mmoles) of LiA1H t in 75 ml of absolute ether.  This gave 0.18 g (96.5%) of IV 
with mp 136-137~ (from a mixture of benzene and petroleum ether). R f  0.37 [chloroform-ethylacetate  
(4:1)]. UV spectrum, E max, nm: 266,284 (inflection), 328; log e 4.63, 3.95, 3.05 (in ethanol). IR spec- 
t rum, Vmax, cm-i:3420. Found%: N5.85. Ci6HITNO. Calculated%: N5.85. 

Hydrazide of T-(6,7-Benzindol-3-yl)butyric Acid (V). A mixture of 0.5 g (1.8 mmole) of IIb, 1 ml of 
hydrazine hydrate, and 3 ml of ethyl cel l .solve was boiled for 3 h. After cooling, 0.33 g of the hydrazide V 
was isolated by the addition of water,  mp 169.5-170~ (from ethanol). Yield 70%. Found %: C 72.01; H 
6.25; N 15.4. C16H17NO 3. Calculated %: C 72.0; H 6.37; N 15.7. 
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