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Continuing our invest igat ions of var ious  convers ions  of 1 - a l k y l ( a r y l ) - 2 - m e t h y l - 3 - c a r b e t h o x y - 5 - h y d r o x y -  
indoles which we produced ea r l i e r  [1-3], we found that the la t te r  a re  unchanged during acid hydro lys i s  under 
normal  conditions, while under the action of m i n e r a l  acids they undergo decomposi t ion under conditions of 
acid hydro lys i s .  The hydro lys i s  of 1 - a l ky l ( a ry l ) -2 -me thy l -3 - ca rbe thoxy -5 -hyd roxy indo l e s*  was s u c c e s s -  
fully conducted only by fusing them with potass ium hydroxide,  to which a lit t le water  was added to lower  the 
mel t ing  point of the alloy. 1 -Alky l ( a ry l ) -2 -me thy l -5 -hydroxy indo le -3 -ca rboxy l i c  acids (II-VI), i sola ted f rom 
the sa l ts  by acidif icat ion with acet ic  acid, a r e  r a t he r  s table under no rma l  conditions. When heated above 
the mel t ing  point in an a tmosphe re  of an inert  gas,  the acids (II-V) a re  decarboxylated,  being conver ted  in 
high yields to previous ly  inaccess ib le  1 -a lky l (a ry l ) -2 -me thy l -5 -hydroxy indo les  (VII-X). The p rope r t i e s  of 
the der iva t ives  of 5-hydroxyindoles  that we obtained, as was shown by convers ions  of some  of them (II, 
VII, and VIII), r e s e m b l e  the usual  phenols. Acetylat ion of II and VII with acet ic  anhydride yielded O-acy l  
de r iva t ives  (XI-XII); in terac t ion  of the sodium der iva t ives  of hydroxyindoles (VII, VIII) with ch loroace t ic  
acid resu l ted  in the fo rmat ion  of subst i tuted indoly l -5-hydroxyace t ie  acid (XIII-XIV); aminomethyla t ion  of 
1 ,2-dim ethyl-  5-hydroxyindole (VII) under the action of b i s -d ime thy laminomethane  led to 1 ,2 -d imethy l -4 -  
dim e thylaminomethyl -  5-hydr  oxyindole (XV): 
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The l i t e ra tu re  contains no information on invest igat ions of the ant iv i ra l  act ivi ty of de r iva t ives  of 5- 
hydroxyindole.  We studied the ant iv i ra l  act ivi ty (influenza virus)  of compounds II-XV. 

* 1 - (m-xy ly l ) -2 -m e t hy l -3 - ca rbe t hoxy -5 -hyd roxy indo l e  (I) was produced in the presen t  work.  
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V a r i o u s  c o n c e n t r a t i o n s  of the so lu t ions  o r  s u s p e n s i o n s  of the s u b s t a n c e s  s tud ied  wi th  v a r i o u s  amount s  
of l e tha l  d o s e s  (LDl00) of in f luenza  v i r u s  ( s t r a in  A P R - 8 )  w e r e  m i x e d  in t e s t  tubes  in the e x p e r i m e n t s  in 
v i t r o .  The  m i x t u r e s  w e r e  exposed  fo r  1 h at 12 and 14 ~ then used  fo r  i n t r a n a s a l  in fec t ion  of m i c e .  S u r -  
v iva l  of the m i c e  is e v i d e n c e  of a n t i v i r a l  ac t iv i ty  of the s u b s t a n c e s .  In e x p e r i m e n t s  on ch ick  e m b r y o s ,  the  
compounds  w e r e  i n t r o d u c e d  into the a l an to ic  sac  of the e m b r y o s  an hour  b e f o r e  in fec t ion  in the m a x i m u m  
t o l e r a b l e  c o n c e n t r a t i o n s  and in l ower  c o n c e n t r a t i o n s .  By c o m p a r i n g  the t i t e r s  of h e m a g g l u t i n i n s  and the  
in fec t ious  t i t e r s  of the in f luenza  v i r u s ,  g r o w n  in the e m b r y o s  into wh ich  the compounds  had b e e n  i n t r o -  
duced  and in the c o n t r o l s ,  we  judged the v i r u s  n e u t r a l i z i n g  ac t i v i t y  of the s u b s t a n c e s .  In e x p e r i m e n t s  in 
vivo, the substance studied was injected into mice in the maximum tolerable dose and a dose hall as large 
1 h before Infection with influenza virus; Lhe animals received it in the same doses once a day during the 
fo l lowing  four  days as we l l .  By c o m p a r i n g  the s u r v i v a l  of the m i c e  in the e x p e r i m e n t a l  and c o n t r o l  g roups ,  
we  e v a l u a t e d  the c h e m o t h e r a p e u t i c  a c t i v i t y  of the compounds .  We d e s c r i b e d  th i s  p r o c e d u r e  In de t a i l  in [4]. 

It  was  e s t a b l i s h e d  that  only  1 - p h e n y l - 2 - m e t h y l - 5 - h y d r o x y i n d o l e  (IX) p o s s e s s e s  v i r lH tc id i e  ac t iv i ty ,  
p ronounced  al though not high,  n e u t r a l i z i n g  type A inf luenza  v i r u s ,  s t r a i n  P R - 8 ,  in a c o n c e n t r a t i o n  of 1 
m g / m l .  The  r e m a i n i n g  s u b s t a n c e s  s tud ied  did not p o s s e s s  th is  a c t i v i t y  in the  ind ica t ed  c o n c e n t r a t i o n s .  
In d o s e s  of 1 and 0.5 m g  pe r  e m b r y o ,  IX had no inhibi t ing  e f fcc t  o n t h e  g rowth  of A P R - 8  in f luenza  v i r u s  in 
ch ick  e m b r y o s .  In m i c e  with  i n f luenza l  pneumonia ,  induced  by A2 in f luenza  v i r u s  ( F r u n z e  s t r a in ) ,  IX, ad-  
m i n i s t e r e d  to the m i c e  pe r  os f ive  t i m e s  at d o s e s  of 1 and 0.5 g / k g ,  did not g ive  any t h e r a p e u t i c  e f fec t .  

EXPERIMENTAL 

l-(m-Xylyl)-24~ethyl-3-carbethoxy-5-hydroxyindole (I) was produced according to the method of 
synthesis of other N-arylindole derivatives described earlier [3]. For the experiment we used 54 g (0.5 
mole) p-benzoquinone, 71.6 g (0.6 mole) acetoaeetie ester, 121 g (0.5 mole) m-xylidine, 1400 ml diehloro- 
ethane, and 2-3 drops of concentrated hydrochloric acid. Yield 140 g (23.3%), mp 232-233 ~ (from a diox- 
ane-methanoh~lixture, 1.1). Found, %: C 73.87; 73.93; H 6.23; 5.95; N 4.21; 4.28. C20H2103N. Calculated, 
%" C 74.31; II 0.54; N 4.33. 

1,2-Dimethyl-5-hydroxyindole-3-earboxylie Acid (II). To a melt obtained from 56 g (I mole) po- 
tassium hydroxide and I0 ml of water, heated to 155 ~ we immediately added 23 g (0.I mole) 1,2-dimethyl- 
3-earbethoxy-5-hydroxyindole. The melt was mixed for 5-10 rain at 135-155 ~ (until the evolution of gas 
bubbles ceased), cooled, and dissolved in three to four volumes of water. The solution obtained was acidi- 
fied with acetic acid to an acid pH. The precipitate was filtered off, washed with water, dried in air, and 
recryataIlized from methanol. Yield 15.7 g (76%), mp 180-i$I ~ (dee.). Found, %: C 64.32; 64.60; H5.38; 
5.41; N 6.78; 7.06. CnHnNO 3. Calculated, %: C 64.38; H 5.40; N 6.82. III-Vl were produced analogously 
(Table i). 

1,2-Dimethyl-5-hydroxyindole (VII). We heated 13.7 g (0.07 mole) of the acid (II) for 3-5 rain on a 
bath with Wood's metal at 200-215 ~ in an atmosphere of inert gas. Yield 9.8 g (87%), mp 147-148 ~ (from 
benzene}. Found, %: C 74.60; 74.35; H 6.89; 6.87; N 8.67; 8.39. CiaHiiNO. Calculated, %: C 74.51; H 6.87; 
N 8.69. VIII, IX, and X were produced analogously (Table 2). 

1,2-Dimethyl-5-acetoxyindole-3-carboxylieAcid (XI). We heated I0 g (0.05 mole) of the acid (l-I), 
I00 g (I mole) acetic anhydride in 200 ml of acetone for 2 h on a water bath. Then the reaction solution 
was diluted with three volumes of water, the precipitate filtered and recrystallized from methanol, Yield 
6 g (48%), mp 156-158 ~ (dec.). Found, %: C 63.48; 63.39; H 5.55; 5.56; N 5.78; 6.00. CI3HIaNO 4. Calculated, 
%: C 63.15; H 5.30; N 5.67. 

1 , 2 - D i m e t h y l - 5 - a c e t o x y i n d o l e  (XII). We hea ted  0.8 g (0,005 mole)  of the indole  (VII} and 0.6 g (0.006 
mole)  a c e t i c  anhydr ide  fo r  2 h on a w a t e r  bath at 100 ~ and then the r e a c t i o n  so lu t ion  was  d i lu ted  wi th  w a t e r .  
Yie ld  0.5 g (50~), mp 107-108 ~ ( f rom methano l ) .  Found,  ~:  C 70.57; 70.68; H 6.32; 6.45; N 6.86; 6.96. 
C12H13NO 2, Ca lcu la t ed ,  %: C 70.9] ;  H 6.44; N 6.89. 

1 , 2 - D i m e t h y l i n d o l e - 5 - h y d r o x y a c e t i c  Acid  (XIII). To a solut ion of sod ium a l coho la t e ,  p roduced  f r o m  
1.44 g (0.06 g - a t o m )  of sod ium and 90 m l  abso lu te  a lcohol ,  we added 1.6 g (0.01 mole )  VII and 2.85 g (0.03 
mole )  c h l o r o a c e t i c  ac id .  The  r e a c t i o n  so lu t ion  was  bo i l ed  fo r  3 h. T h e  p r e c i p i t a t e  of  the  sod ium sa l t  was  
f i l t e r e d ,  d i s s o l v e d  in w a t e r ,  and the  aqueous  ~olut ion ac id i f i ed  with ace t i c  ac id  to ~n ac id  pit .  The  p r e -  
e ip l t a t e  of the ac id  (XIII) was  f i l t e r e d  and r e e r y s t a l l l z e d  f r o m  me thano l .  Yte ld  1.2 g (54%), mp 215-216 ~ 
(dec.) .  Found,  %: C 6 5 . 8 6 ; 6 6 . 1 0 ; H 6 . 0 6 ;  5 . 8 3 ; N 3 . 3 8 ; 3 . 5 6 .  CliH13NOa. C a l c u l a t e d , % :  C65 .79 ;  H 5 . 9 7 ; N 6 . 3 9 .  
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1-Buty l -2 -methy l indo le -5 -hydroxyace t i c  Acid (XIV) was produced under the conditions of the syn-  
thes is  of XIII. Yield 3 g (58%), mp 155-156 ~ {from methanol).  Fotmd, %: C 68.71; 69.00; H 7.27; 7.30; 
N 5.38; 5.25. Cl~H19NO3. Calculated,  %: C 68.98; H 7.32; N 5.31. 

1 ,2 -Dimethy l -4-d imethy laminomethy l -5-hydroxyindole  Hydrochlor ide  (XV). A mix tu re  of 1.6 g (0.01 
mole) VII and 1 g (0.01 mole) b i s -d imethy laminomethane  in solution in 5 ml  absolute dioxane was heated 
for  2.5 h on a wa te r  bath. The solvent was dist i l led off under vacuum, the res idue  dissolved in absolute 
e ther ,  and the e ther  solution t r ea ted  with an insufficient amount of an ether  solution of hydrogen chloride.  
Yield 1.2 g (47%), mp 163-1640 (dec., f rom a m e t h a n o l - a c e t o n e  mix ture ,  1 : 1). Found, %: C 61.28; 60.99; 
H 7.53; 7.69; N 10.89; 11.20. C13HigC1N20. Calculated, %: C 61.21; H 7.52; N 10.99 (see Tab les  1-2). 
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