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The corresponding 6- and 3- formyl  derivat ives  were obtained by formylat ion of 2 -methy l -  
3 -ca rbe thoxy-5 -methoxy-  and 2-methyl -5-methoxyindole  der ivat ives .  

For  the f i rs t  t ime we have studied the formylat ion of 2 -methyl -3-carbe thoxy-5-methoxyindole  der iva-  
t ives.  As a resul t  of the react ion we obtained 6- formyl  derivat ives  I - IV.  The s t ruc tures  of these com-  
pounds were conf i rmed by the PMR spec t ra  in the case of I and II, which do not contain a romat ic  substi tu-  
ents attached to the indole ring nitrogen.  For  I and II in the region of a romat ic  protons one observes  two 
singlets of one proton unit intensity each, which cor respond to the two protons in the para  position relative 
to one another,  which is possible only for  protons in the 4-  and 7-positions of the indole ring for JH ~ < 1 

4 ~ 7  
Hz. The signals of the remaining protons are in agreement  with s t ruc tures  I and II. Thus, for II in the 
PMR spec t rum one notes singlets for  6-CHO, 5-OCH3, 1-NCH 3, and 2-CH3, a tr iplet  for CH 3, and a quartet 
for CH 2 of the 3-earbethoxy group; the spec t rum of I is s imi la r .  

Indole derivat ives with a methyl  substituent in the 6-posit ion and substituents in the 1-,  2-,  3-, and 
5-posit ions,  e .g., 1 ,2 ,6- t r imethy1-3-carbethoxy-5-methoxyindole ,  are not formylated under the conditions 
of the Vi Ismeier  react ion;  this is an indirect  proof  of the s t ruc tures  of compounds I-IV.  

We have found that 2 -me thy l -5 -me thoxy- ,  1 ,2-d imethyl -5-methoxy- ,  and 1 -pheny l -2 -me thy l -5 -me th -  
oxyindole* undergo Vi l smeie r  formylat ion as repor ted  for  1-benzyl -2-methyl -5-methoxyindole  [1]. Only 
2 -methy l -3 - fo rmyl -5 -methoxy indo les  V-VII are formed f rom 2-methyl-5-methoxyindole  derivat ives,  which 
was also establ ished by means of the P:MR spec t ra .  The PMR spect rum of VI is especial ly  convenient for 
in terpreta t ion since,  in the region of the a romat ic  protons,  it contains only signals of the protons of the 
benzene ring.  In this region one observes  the presence  of two doublets with spin-spin interact ion constants 
Jme ta  = 2.5 Hz and Jor tho = 8.3 Hz and a quartet  with the same constants .  Since the possibi l i ty of m i g r a -  
tion of a OCH 3 group is excluded, this spec t rum cor responds  to the three protons in the 4-,  6-, and 7-posi-  
tions of the benzene portion of the indole ring with an unresolved para  interact ion constant (JH4H~), which 
in this case does not exceed 0.8 Hz. The signals of the protons of the remaining substituents are  r e p r e -  
sented as singlets in the spec t rum of VI. 

C H 3 0 " , , . ~ " - x ~ / C  0 0 C2 H 5 

O I - I V  R V-Vll R 
I ,V R=H; I| V| R=CH3; III VII R~CsH5; IV R--CH2CsH 5 

In an attempt to obtain 3 ,6-diformyl  derivatives of 2-methyI-5-methoxyindoles  by the action of excess 
Vi l smeie r  reagent  on 2-methyl -5-methoxyindoles ,  the reaction,  according to our observat ions,  stops after  
the introduction of one formyl  group into the 3-posi t ion of the indole r ing.  

*We obtained the s tar t ing  compounds f rom the corresponding acids according to the method descr ibed 
in [2-4]. 
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TABLE 1. Form~'l Derivatives of 2-Methyl-3-carbethoxy-5-meth- 
oxy- and 2-Meth,,1-5-methoxyindoles 

Corn- mp __ Found, % _ 
pound (from alcohol) c H N 

I I 227,8--228,8 III 160,5--161,5 
IV 156,5--157,5 
V 188,3--189,2 

VII 132,5--133,0 

64,5 5,6 5,5 
71,3 5,6 4,4 
72,0 6,0 4,1 
69,5 5,7 7,6 
773 5,6 5,4 

Empirical 
for mula 

CI4HIsNO4 
C2oHIg'NO4 
C~,H~xNO4 
CI,HnNO2 
C17H,sN02 

Calc.. % 
c H 

64,4 5,8 
71,2 5,7 
71,8 6,0 
69,8 5,9 
77,0 5,7 

I Yield, 
N Io/o 

5,4 I 27 4,2 16 
4,0 10 
7,4 56 
5,3 81 

TABLE 2. Thiosemicarbazones of Formyl Derivatives of 2-Methyl- 
3-carbethoxy-5-methoxy- and 2-Methyl-5-methoxyindoles 

Com- 
pound 

VIII 
IX 
X 

XI 
XII 

XIII 
XIV 

rap (decomp.) 

234,5--235,5 
264--270 
218--219 
227--228 

217,6--217,8 
207,4--207,8 
208,2--209,0 

Found, % 
N S 

16,5 9,2 
16,0 9,3 
13,5 7,7 
12,9 7,4 
21,4 11,9 
20,2 11,7 
16,9 9,3 

Empirical formula 

CIsHIsN4OsS 
Cx6H2oN40~S 
C21H~2N403S 
C~H24N4038 
CI~HI4N4OS 
C,3H,eN4OS 
C18HIsN4OS 

Calc., % 

16,8 
16,1 
13,7 
13,2 
21,4 
20,3 
16,6 

9,6 
9,2 
7,8 
7,5 

12,2 
11,6 
9,5 

Yield, 
40 

97 
80 
67 
83 
81 
69 
95 

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

The PMR s p e c t r a  w e r e  obta ined  with a J E O L C O  J N M - 4 H - 1 0 0  s p e c t r o m e t e r  with an ope ra t ing  f r e -  
quency of  100 MHz.  C a r b o n  t e t r a c h l o r i d e  was  used  as the solvent  fo r  I and II, while (CD3)CO was  used  fo r  
VI;  the in te rna l  s t a n d a r d  was  t e t r a m e t h y l s i l a n e .  

1 , 2 - D i m e t h y l - 3 - c a r b e t h o x y - 5 - m e t h o x y - 6 - f o r m y l i n d o l e  (II). A total  of  6.7 g (0.04 mole)  of f r e s h l y  
d i s t i l l ed  phospho rus  oxych lo r ide  was  added with s t i r r i n g  at 11 ~ to a so lu t ion  of  8.1 g (0.03 mole)  of 1 ,2-  
d i m e t h y l - 3 - c a r b e t h o x y - 5 - m e t h o x y i n d o l e  in 62.4 g (0.85 mole)  of  d i m e t h y l f o r m a m i d e .  The so lu t ion  was  
s t i r r e d  f o r  1 h at r o o m  t e m p e r a t u r e ,  f o r  2.5 h at  100 ~ and then cooled  to  r o o m  t e m p e r a t u r e .  It  was  then 
pou red  ove r  ice ,  and the m i x t u r e  was  n e u t r a l i z e d  with s t i r r i n g  with a solut ion of 7.6 g (0.2 mole)  of sod ium 
hydrox ide  in  50 ml  of w a t e r  by adding t h r e e - f o u r t h s  of  the vo lume of  the solut ion d ropwise  and one - fou r th  
of the vo lume  all  at  once ;  the m i x t u r e  was  hea ted  r ap id ly  with s t i r r i n g  to  the boi l ing point  and then al lowed 
to cool  to r o o m  t e m p e r a t u r e .  The p rec ip i t a t e  was  f i l t e red ,  washed  with wa te r ,  and d r i ed  in vacuo o v e r  c a l -  
c i u m  ch lo r ide  to give 3.12 g (34%) of  II  with mp 135.5-136.5  ~ (from alcohol) .  PMR s p e c t r u m  in CC14 (5, 
ppm):  s ing le t s  at 7.44 and 7.55, JH4H7 < 1 Hz; s ing le t s  at 9.52 (6-CHO), 3.94 (5-OCH3) , 3.64 (1-CH3) , and 
2.67 (2-CH3) ; t r i p l e t  at 1.45 (CH3); quar te t  at 4.33 (CH2)-(3-COOCH2CH3).  Found ~ :  C 65.5; H 6.3; N 5.2. 
CIsH17NO 4. Ca lcu la t ed  %: C 65.4; H 6.2; N 5.1. 

Compounds  I, III ,  and IV (see Table  1) w e r e  s i m i l a r l y  obta ined.  

1 , 2 - D i m e t h y l - 3 - f o r m y l - 5 - m e t h o x y i n d o l e  (VI). A total  of 5.8 g (0.038 mole)  of f r e s h l y  d is t i l led  
phospho rus  oxych lo r ide  was  added d ropwise  with s t i r r i n g  to 11.7 g (0.16 mole)  of d i m e t h y l f o r m a m i d e  at 11 ~ 
The solut ion was  s t i r r e d  at the s a m e  t e m p e r a t u r e  fo r  30 rain, and 6.0 g (0.034 mole)  of 1 , 2 - d i m e t h y l - 5 -  
methoxyindo le  in 8.6 g (0.12 mole)  of  d i m e t h y l f o r m a m i d e  was  added d ropwise  to it with s t i r r i n g  in the 
c o u r s e  of 20 rain.  The r e a c t i o n  so lu t ion  was  s t i r r e d  at 20 ~ for  50 rain and at 35 ~ for  45 min.  It was then 
cooled  to r o o m  t e m p e r a t u r e ,  pou red  ove r  ice ,  and the r e su l t ing  mix tu r e  was  t r e a t e d  with s t i r r i n g  with a 
solut ion of  6.6 g (0.17 mole)  of sod ium hydrox ide  in 36 ml  of  w a t e r  u n d e r  the condi t ions  of  the p rev ious  e x -  
p e r i m e n t .  The r e su l t i ng  su spens ion  was  di luted with 45 ml of wa te r ;  the r e su l t i ng  p r ec ip i t a t e  was  f i l te red ,  
washed  on the f i l t e r  with wa t e r ,  and d r i ed  in vacuo ove r  c a l c ium ch lo r ide  to give 4.8 g (69%) of VI with mp  
140.7-141.7  ~ ( f rom alcohol) .  PMR s p e c t r u m  in (CD3)2CO(6 , ppm):  doublet  at 7.74, JH4H7 = 2.5 Hz; doublet  at 

7.32, JH6H7 = 8.3 Hz; quar te t  at  6.81, JH4H6 = 2.5 Hz, JH6H7 = 8.3 Hz, u n r e s o l v e d  cons tan t  JH4H7 - 0.8 Hz; 

s ing le t s  at 11.0 (3-CHO), 3.82 (5-OCH3) , 3.69 (1-CH3), 2.65 (2-CH3). Found ~ :  C 70.8; H 6.4; N 7.2. 
C12HI3NO 2. C a l c u l a t e d % :  C 70.9; H 6.4; N 6.8.  

*R. A. Zinov'eva participated in the experimental work. 
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Data for  compounds V and VII, obtained s imi l a r ly ,  are  p re sen ted  in Table 1. 

Th iosemica rbazones  of I -VII  (Table 2). A 23~c aqueous solution of the th iosemica rbaz ide  (1.1 moles  
of t h iosemica rbaz ide  was taken for  1 mole  of fo rmyl  der ivat ive)  heated to 80 ~ was added immedia te ly  to a 
solution of the fo rm y l  der iva t ive  in alcohol hea ted  to the boiling point.  The reac t ion  mix tu re  was ref luxed 
for  30 rain, cooled to room t e m p e r a t u r e ,  and allowed to stand overnight .  The resul t ing prec ip i ta te  was 
f i l te red ,  washed s e v e r a l  t imes  on the f i l t e r  with alcohol,  and dr ied  in vacuo ove r  ca lc ium chlor ide .  

Io 

2. 
3. 
4. 
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