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In connection with the fact that carbazole  der iva t ives  p re sen t  i n t e r e s t  in the sea rch  for new medicinal  
p repara t ions  [1], we have achieved the synthesis  of 1 ,2-benzocarbazole  der ivat ives  by in t ramolecu la r  eye l i -  
zation of 2 -a ry l indo ly l -3 -aee t i c  acids. The l a t t e r  were  p r ep a red  f rom 2-ary l indoles  (I-II1) by the general  
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I, IV, VII, IX, R=H,  1R~=C6H5 
II, XVI R=H,  (CH~O)2C.H~ 

lI l ,  V, X, XV R=CH~, R'=C~H5 
XI, XVII R=CH3, R'=3,4 (CH30)2C6H3 

The synthesis  of 2-phenylindole (I) was p e r fo rm ed  by the method descr ibed  in [2] ; and the method of 
p repar ing  2 -ve ra t ry l indo le  (II) was improved - the yield was 90% instead of 54.4% [3]. By methylat ion of 
(I) with dimethyl  sulfate we obtained the a l ready known [2, 4, 5] 1-methyl-2-pheny]indole  (III); he re  the 
isolat ion of the product  was improved in the synthesis  method of [5]. The yield of 2-phenylgramine  (IV) 
which we obtained was significantly higher  than that  indicated in the l i t e ra tu re  [6]. We synthesized the 
2-phenyl indoly l -3-ace toni t r i l es  (IX, X) f rom the methiodides of the 2-phenylgramines  (VII, VIII) by the 
known method of [3]. 1 - M e t h y l - 2 - v e r a t r y l - 3 - a c e t o n i t r i l e  (XI) was p repa red  by methylat ion of 2 - v e r a t r y l -  
3 :ace ton i t r i l e ,  which has been desc r ibed  in the l i t e r a tu re  [3], with dimethyl sulfate. F r o m  ni t r i le  (IX) we 
succeeded in obtaining in high yield the e s t e r  (XII) and amide (XIII) of 2-phenyl indoly l -3-ace t ic  acid, which 
had prev ious ly  been synthesized by another  method [7]'. By hydrolys is  of the n i t r i l es  (IX-X]) and the amide 
(XIII) under  the action of po tass ium hydroxide in ethylene glycol, we p repa red  the 2 -a ry l indo ly l -3 -ace t i c  
acids (XIV-XVII), of which XIV had been previous ly  synthesized by o ther  methods [6, 8]. Attempts at i n t r a -  
molecu la r  cycl izat ion of 2 -a ry l indo ly l -3 -ace t i c  acid der iva t ives  (XIV-XVII) into 1 ,2-benzocarbazole  de r iva -  
t ives in the p re sence  of polyphosphoric  acid, phosphorus pentoxide in benzene,  o r  concentra ted sulfuric 
acid proved f rui t less .  We also invest igated the in t ramolecu la r  cycl izat ion of 1 -methyl -2-phenyl indoly l -3-  
acetyl  chloride,  which was at tempted in benzene in the p re sence  of aluminum chloride;  that is, under  the 
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conditions descr ibed for in t ramolecula r  cyclization in 
the indole field by [9]. Thereupon, instead of the ex- 
pected derivat ive of 1 ,2-benzocarbazole  we obtained 
1-methy l -2-phenyl - indoly l -3-  ac etophenone (XVIII), 
which was formed as the resul t  of acylation of the 
solvent. Substitution of the benzene by solvents which 
could not be acylated, for example, dichloroethane, 
leads to the format ion of resinous products.  

In the inf rared  spec t ra  of the 2 -a ry l indo ly l -3 -  
acetonitr i les  an intense nar row peak is observed in 
the 2280-2260 cm -1 region ( C -  N frequency)�9 For  
the 2 -a ry l indo ly-3-ace t i c  acids, the absorption maxi-  
mum in the 1720-1705 em -1 region is connected with 
the valence stretching of the earbonyl group, and that 
in the 2800-2600 cm -1 range is caused by the hydroxyl 
group of the earboxyl grouping with a strong hydro-  
gen bond. In the infrared spec t ra  of 2-ary l indolyl -  
3-acet ic  acids which are not substituted on nitrogen, 
or  of their  derivat ives,  there  is a s t rong absorption 
in the 3410-3390 cm -1 region (NH frequency). Sub- 
stituents in the aryl nucleus of the 2-aryl indoles  do 
not exert  an important  effect on the position of cha- 
r ac te r i s t i c  bands. 

In the ul traviolet  spec t ra  of the 2-aryl indoles ,  
two intense maxima are observed in the 223-227 mp 
region (log e =4.42-4.60) and the 295-305 rn~ region 
(log e =4�9 In some cases  a weak inflection 
appears  on the curve at about 240 mg.  Introduction 
of an aryl  chromophore  into a position of the indole 
heterocycle  leads to an increase  in absorption inten- 
si ty and a shift of the absorp t ionbands  into the long- 
wavelength region of the spect rum.  The cha rac te r  
of the substituent in h e  aryl  chromophore  does not 
affect the position of the absorption maxima,  which 
agrees  with l i te ra ture  data [10]. Some of the com-  
pounds p repared  were tested in the l abora tory  of 
chemotherapy of infectious diseases  of the S. 
Ordzhonikidze Chemieo-Pharmaceut iea l  Research  
Institute for  antiviral activity. It was established 
that only VI and XV possess virucidal activity in 
vitro with respect to a type A virua, strain PR-8. 

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

Infrared spec t ra  of the compounds prepared  
were {aken in the fo rm of vaseline oil suspensions,  
on a UR-10 spectrophotometer ;  ul t raviolet  spectra,  
on an EPS-3 recording ul t raviolet  spect rophometer ,  
in alcoholic solutions. 

2-Verat ry l indole  (II). To 66 g of 100% phos-  
phoric acid solution, at 90 ~ was gradually added 
acetovera t ro le  phenylhydrazone (prepared f rom 16.2 
g of phenylhydrazine and 27 g of acetoveratrole) ,  
heated to 80~ here  the tempera ture  of the mixture 
should not exceed 140 ~ . Then the suspension formed 
was heated for  15 rain at 140-145 ~ cooled to 120-130 ~ 
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diluted with 0.5 liter of hot water, and boiled until a uniform precipitate was formed. The precipitate was 
filtered off, washed with water to a neutral reaction, and dried. The yield of II was 34.5 g (90%), mp 190- 
191 ~ (from a 3:1 methanol-acetone mixture); lit. [3], mp 190-192 ~ 

l-Methyl-2-phenylindole (HI). To a solution of 28.95 g of 2-phenylindole (I) [2] in 180 ml of acetone 
was added, all at once, a saturated solution of 30 g of sodium hydroxide and then, over a period of 5 rain, 
37.8 g of dimethyl sulfate; the mixture was stirred for 45 min, and was diluted upon cooling with 2 or 3 
volumes of water. The precipitate was filtered off, washed with water, and dried. The yield of Ill was 
31 g (99.5%), mp 99-100 ~ (from methanol); lit. [5], rap. 100-101% 

2-Phenyl-3-dimethylaminomethylindole (IV)_ To a suspension of 38.6 g of I in 200 ml of dioxane was 
added a solution of 32.6 g of dimethylamine hydrochloride in 98 ml of water and 30 ml of a 40% formalin 
solution; the mixture was stirred and warmed at 40 ~ until complete solution occurred. The solution was 
allowed to stand overnight, then it was diluted with 4 or 5 volumes of distilled water, it was filtered, the 
filtrate was shaken with acidic charcoal, and it was filtered again. The filtrate was made basic, with ice 
cooling, by adding 2 N sodium hydroxide solution to a strongly alkaline reaction. The base (IV) precipitated 
in the fo rm of a dense, viscous oil, which c rys ta l l i zed  upon rubbing with methanol. The c r y s t a l s  were  f i l -  
t e red  off, washed with water,  and dried. The yield of IV was 30 g (69%), mp 129-130 ~ (from methanol). Lit. 
[6], mp 130-130.8 ~ 

1-Methyl-2-phenyl-3-dimethylaminomethyl indole  (V) was p repared  s imilar ly ,  and was isolated in the 
fo rm of the hydrochlor ide (VI). Data on VI are  given in Table 1. 

2-Phenyl-3-dimethylaminomethyl indole  methiodide. (VII). To a solution of 10 g of IV in 120 ml of 
absolute e ther  was added 7.4 ml of methyl iodide and the mixture was allowed to stand for 2 h. The p r e c i -  
pitate was f i l tered off, washed with ether,  and dried. The yield of VII was 15.6 g (99%), mp 200-201 ~ (dec., 
f rom a 1:2 m e t h a n o l - e t h e r  mixture). Found,%: C 54.88; H 5.70; N 7.08; I 32.1. ClsH21N2I. Calculated, %: 
C 55.11; H 5.40; N 7.14; I 32.34. Compound VIII was p repared  s imi la r ly  (see Table 1). 

2 -Phenyl indoly l -3-ace toni t r i l e  (IX). A solution of 15.8 g of VII and 13 g of potass ium cyanide in 80 
ml of water  and 12 ml of dioxane was boiled under  reflux for  2 h. The mixture was cooled, and was diluted 
with a double volume of water .  The precipi ta te  was f i l tered off, washed with water,  and dried. The yield 
of IX was 8.6 g (92.5%), mp 117-118 ~ (from methanol). Found, %: C 83.03; 83.21; H 5.22, 5.10; N 12.07, 
12.13. C16H12N 2. Calculated, %: C 82.73; H 5.20; N 12.06. Compound X was p repared  s imi la r ly  (see Table 1). 

1 -Methy l -2 -vera t ry l indo ly l -3 -  acetonitr i le  (XI). To a suspension of 5.1 g of 2 -ve ra t ry l i ndo ly l -3 -ace to -  
ni tr i le  [3] in 67 ml of d imethylformamide was added a solution of 3.4 g of sodium hydroxide in 3 ml of d i s -  
tilled water.  The solution was s t i r red  for 1-2 rain and then 3.3 ml (0.034 mole) of dimethyl sulfate was 
added to it over  the course  of 5 min. The react ion mixture was s t i r red  for  40-45 rain and, upon cooling, 
was diluted with 4 or  5 volumes of water .  The precipi ta te  was fi l tered off, washed with water,  and dried. 
The yield of XI was 5.18 g (97.7%), mp 139.5-140 ~ (from methanol). Found, %: C 74.28, 74.23; H 5 .78,5 .55;  
N 9.26, 9.58. CIgH18N202. Calculated, %: C 74.49; H 5.92; N 9.14. 

Ethyl 2-Phenyl indoly l -3-ace ta te  (XI1). Compound IX (1.8 g) was dissolved in a mixture of 12 ml of 
absolute ethanol and 8 ml of absolute ether,  and dry  hydrogen chloride was passed into the solution for  4 h, 
with s t i r r ing.  After 4 days the mixture was diluted, af ter  cooling, with 4 or  5 volumes of water.  The mix-  
ture was heated for 1 h at 50-55 ~ cooled, and the precipi ta te  was f i l tered off, washed with water,  and dried. 
The yield of XII was 2 g (91%), mp 82-82.5 ~ (from aqueous methanol). Found, %: C 77.34, 77.17; H 6.04, 6.02 
6.02; N 5.42, 5.37. CisH17NO 2. Calculated, %: C 77.39; H 6.13; N 5.02. 

2 -Phenyl indoly l -3-ace tamide  (XIII). To 120 gofpolyphosphor ic  ac idwas  added 4.6 g of IX and, while 
s t i r r ing,  the suspension obtained was heated at 50-60 ~ for 4 h. The mixture was cooled, diluted with 5 or  
6 volumes of water,  the precipi ta te  f i l tered off and washed with water,  and it was dried. The yield of XIII 
was 3.8 g (76%), mp 198-199 ~ (from acetone). Found, %: C 76.80, 76.49; H 5.60, 5.56; N 11.21, 11.10. 
C6H14N20. Calculated, %: C 76.77; H 5.63; N 11.19. 

2 -Phenyl indoly l -3-ace t ic  Acid (XIV). Compound IX (2.3 g) and 1.12 g of po tass ium hydroxide were 
heated together  in 4 ml of ethylene glycol for 3 h at 140-150 ~ The solution was cooled, diluted with 6 or  7 
volumes of water,  and fil tered; the fi l trate was acidified with glacial  acetic acid. The precipi ta te  was f i l -  
te red  off, washed with water,  and dried. The yield of Xiv  was 1.9 g (76%), mp 177-178 ~ Found, %: C 76.33, 
76.12;H 5.30, 5.44; N 5.59, 5.78. C16H13NO2. Calculated, %: C 76.47; H 5.21; N 5.57. Compound XVI was 
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p r e p a r e d  s i m i l a r l y  (see Table 1). By hydro lys i s  of X, XI, and XIII, c a r r i e d  out under  s i m i l a r  conditions, 
but at 180-185 ~ the cor responding  acids (XV, and XVII, see Table 1) were  p repa red ,  as well  as XIV. 

1-Methyl -2-phenyl indoly l -3-ace tophenone  (XVIII). To a solution of 2.65 g of XV in 25 ml  of d ry  ben -  
zene was added 1.5 ml  of thionyl chloride,  and the mix tu re  was boiled on a wa te r  bath for  2 h. The benzene 
and excess  thionyl chlor ide were  s t r ipped off, and the 1 -methy l~2-phenyl indo ly l -3 -ace ty l  chloride,  without 
isolat ion,  was d isso lved  in 25 ml  of d ry  benzene;  to the solution was added, with s t i r r ing ,  2.6 g of anhydrous 
a luminum chloride.  The mix tu re  was heated for  6 h at 50 ~ i t  was allowed to stand overnight ,  and then it was 
poured onto 30 g of ice containing 5 ml of concent ra ted  hydrochlor ic  acid.  The benzene l a y e r  was  sepa ra t ed  
and the aqueous l a y e r  was  ex t rac ted  with benzene.  The combined benzene ex t r ac t s  we re  washed with water ,  
dr ied by azeotropic  dis t i l la t ion with a Dean-S ta rk  adapter ,  and the benzene was  s t r ipped off under  vacuum.  
The res idue  was  d isso lved  in 45 ml of a 3 : 1 benzene - -  pe t ro l eum e ther  mix tu re  and was  ch romatographed  
on a luminum oxide. The yield of XVIII was  1.3 g(40.6%), mp 118-119 ~ (from ethyl aceta te) .  
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