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XXXI.* UNSYMMETRICAL CYCLIC ENAMINES IN THE 

SYNTHESIS OF INDOLYLALKYLAMINES 

I .  I .  G r a n d b e r g  a n d  S .  B .  N i k i t i n a  UDC 547.75.07 

The reac t ion  of 2 - e t hy l -A i -py r ro l i ne  and 2 -e thy l -ALpipe r ide ine  with a ry lhydraz ine  hydro-  
ch lor ides  leads to the format ion  of "anomalous"  3 -me thy l -2 - indo ly l a lky lamines .  

The reac t ion  between a ry lhydraz ine  hydrochlor ides  and 2 - m e t h y i - A l - p y r r o l i n e  and 2-methyl -A l -  
p iper ideine gives  2 -me thy l t ryp t amines  and 2 -me thy lhomot ryp tamines ,  r e spec t i ve ly  [2]. 

When we introduced 2-e thy l - subs t i tu ted  pyr ro l ines  and p iper ide ines  into the react ion,  we obse rved  
that the reac t ion  products  a re  3-methyl indoly la lkylamines  r a the r  than 2-e thyl indoly la lkylamines .  Thus the 
product  of the reac t ion  of 2 - e t hy l -A l -py r ro l i ne  with G - b e n z y l - a - p h e n y l h y d r a z i n e  hydroch lor ides  is 3-  
me thy l -2 -{y -aminopropy l ) indo le  (IX). The format ion  of a compound with this sor t  of s t ruc tu re  is poss ib le  
if the in te rmedia te  hydrazone  is i s o m e r i z e d  with the par t ic ipat ion of the ethyl group of the subst i tuent  to 
enehydraz ine  f o r m  V r a t he r  than to IV. A singlet  at  2.16 ppm, equivalent  to th ree  protons of the s a m e  
methy l  group (Fig. 1), is obse rved  in the PMR s p e c t r u m  of 3 - m e t h y l - 2 -  (~-aminopropyl) indole  in deu t e ro -  
c h l o r o f o r m .  The posit ion of the s ignals  of the protons of the a - ,  fi - ,  and 7 - m e t h y l e n e  groups  co r r e sponds  
to that in homot ryp tamines  [3]. In sulfur ic  acid, the s inglet  of the protons of the methyl  group is conver ted  
to a doublet (2.25 ppm) with a sp in-spin  spli t t ing constant  of 8.2 Hz (Fig. 2). This  fact  may  be due only to 
the in te rac t ion  of the protons  of the methyl  group with the proton that  is added to the 3 position of the indole 
r ing in sul fur ic  acid [4]. Gas- l iquid  ch roma tog raphy  (GLC) and PMR spec t roscopy  were  used  to demons t r a t e  
the individuality of VII I -X and to conf i rm the i r  s t r u c t u r e s .  The format ion  of a s ingle product  in this r e a c -  
tion is an indi rec t  conf i rmat ion  that  it p roceeds  through enehydrazine  fo rm V. 
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*See [1] for  communica t ion  XXX. 
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PMR spectrum of l-benzyl-2-{w-aminopropyl)-3-methyl- 
indole in CDCI 3 {aliphatic portion). 
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Fig.  2. PiVIR spec t rum of 1 -benzy l -2-  
(T-aminopropyl)-3-methylindole in 96% 
H2SO 4 (aliphatic portion). 

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

2-Ethy l -Al -pyr ro l ine .  This compound was obtained via 
the method in [5] and had bp 52 ~ (40 ram) and Rf  0.51 [activity 
II A1203, benzene -me thano l  (9:1)].  UV spec t rum*:  Area x 212 
nm, loge  2.12. IR spectrum~ : 1645 cm "~ (Pc ----N )" PMR 
spec t rums  : 2-CH 3 1.13 t (J = 7 Hz); 2-H 2.3 m; 3-H 2.3 m; 
4-H 1.95 q (J = 7 Hz); 5-H 3.84 m.  According to mass  spec-  
t romet ry ,  the molecular  weight was 97. 

2-Ethyl -Al-piper ide ine .  This compound was obtained by 
the method in [6] and had bp 138-139~ 40% NaOH was used to 
isolate the react ion product,  and this ra i sed  the yield from 15% 
to 300/0. Rf 0.41 [activity II A120~, benzene -me thano l  (9 : 1)]. 
According to mass  spec t romet ry ,  the molecular  weight was 
111. IR spec t rum:  1655 cm -1 (PC = N  )" PMR spec t rum:  
2-CH 3 1.03 t (J = 7 Hz); 2-H 2.42 q (J = 7 Hz); 3-  and 4-H 1.58 
m; 5-H 2.12 m; 6-H 3.67 t. UV spect rum:  Xmax 313 nm, 
log ~ 3.90. 

General Method of Condensation. A solution of 0.05 mole 
of enamine in 20 ml of isopropyl alcohol containing prec ise ly  

0.05 mole of hydrogen chloride was added to a solution of 0.05 mole of arylhydrazine hydrochlor ide in 75 
ml of isopropyl  alcohol, and the mixture was refluxed for 8 h. The solvent was removed by distillation, 
and 150 ml of water  was added to the res idue.  The neutra l  impuri t ies  were extracted with benzene, and the 
aqueous layer  was fil tered through 2 g of activated charcoal  and made alkaline with sodium hydroxide.  The 
l iberated indolylalkylamine was extracted with benzene and vacuum-disti l led in a s t r eam of iner t  gas.  

The picra tes  were obtained in absolute ether with an equimolar  amount of picr ic  acid and were r e -  
c rys ta l l ized  f rom methanol.  

2- (y-Aminopropyl) -3-methyl indole  (VIII). This compound was obtained in 20% yield f rom phenyl- 
hydrazine hydrochloride and 2-ethyl-A~-pyrrol ine and had bp 170-172 ~ (1 mm),  Re 0.85, and Rf  0.61.** 
UV spect rum,  ~max,  nm (loge):  224 (3.50), 282 (3.84), 289 (3.78). IR spec t rum:J~335,  1450, 14~0, 1590 
cm -1 (ring stretching vibrations),  3250 cm -1 (NH2). PMR spect rum:  NH 2 1.83 broad s; 2-fi-CH2 1.26 q; 

*The UV spect ra  in ethanol were recorded  with an EPS-3T spect rophotometer .  
The IR spec t ra  of thin films or CC14 solutions were recorded  with a JASCO-IRS speetrophotometer .  

* Here and elsewhere,  on the 6 scale .  The abbreviations are as follows: s is singlet, d is doublet, t is 
t r iplet ,  q is quartet,  and m is multiplet.  
* *Here and elsewhere,  the Rf  values were obtained on "fast" chromatographic  paper of the Volodarskii  
Leningrad factory in n-butyl  a ~ c o h o l - p y r i d i n e - w a t e r  (1:1:1) ,  while the Rf  values were obtained on a thin 
layer  of s i l i c a  gel in isoprepyl  alcohol-25% ammonium hydroxide (9:1.5). ~ 
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2-(~-CH 2 2.71, two t; 3-CH 3 2.21 s;  in sul fur ic  acid 3-CH 3 2.25 d (J = 8.2 Hz). Gas- l iquid  ch roma tog rap h y * .  
re tent ion t ime  3 rain.  Found: C76.8; H 8.6%. CI2HI6N 2. Calculated:  C 76.6; H 8.6~c. The p ic ra te  had mp  
176 ~ Found: N 16.6%. C12HlsN 2 "C6H3N307. Calculated:  N 16.8%. 

1 -Benzy l -2 - r  fiX). This  compound was obtained in 44% yield f r o m  
-benzy l -~ -phe ny l hyd raz i ne  hydrochlor ide  and 2 -e thy l -Al -py r ro l ine  and had bp 220-225 ~ (1 ram), R f l  

0.83, and Rf2 0.59. UV s p e c t r u m ,  Xnaax, nm (log ~): 241 (4.18), 291 (3.62); 311 (3.58). IR spec t rum:  1355, 
1450, 1465, 1600 c m  -1 (ring s t re tch ing  v ibra t ions) ,  3300 cm -I  (NH2). P1VIR spec t rum:  NH 2 1.78 b road  s; 
2-(~- and 2 - T - C H  2 2.62 two t; 2 - f l -CH 2 1.55 q; 1 -N-CH 2 5.25 s .  GLC: re tent ion t ime  8.8 nain. Found: 
C 81.4; H 7.9%. CigH22N 2. Calculated:  C 82.0; H 8.0%. The p ic ra te  had mp 198-199 ~ Found: N 13.5%. 
C19H~2N2 �9 CsH3N30 7. Calculated:  N 13.8%. 

1-Benzyl-2-(6-anainobutyl ) -3-naethyl indole  (X). This  compound was obtained in 49% yield f r o m  ~ -  
benzyl -~-phenylhydraz i l~e  hydrochlor ide  and 2 -e thy l -Al -p ipe r ide ine  and had bp 225-232 ~ (1 nana), R f  0.83 
and Rr  0.5. UV spec t rum,  Xmax,  nna ( loge) :  231 (2.26); 246 (4.44); 292 (3.71). IR spec t rum:  135~, 1450, 
1490/~nd 1590 ena -1 (ring s t re tch ing  vibrat ions) ,  3300 cna -1 (NH2). GLC: retent ion t ime 9.4 rain. Found: 
C 81.6; H 8.0%. C20H24N 2. Calculated:  C 81.2; H 8.3%. The p ic ra te  had nap 199-200 ~ Found: N 13.6~c. 
C20H~4N2 "C6H~N307. Calculated:  N 13.4%. 
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*With a G-800 ch roma tog raph  (Janaco) with a flow m e t e r  and a column packed with 10% polyethylene g ly -  
col (naol. wt.  150,000) + 1% KOH on porol i t .  The column was 2 na long and 3 nana in dianaeter ,  the t e m p e r a -  
ture  was 240 ~ and the hydrogen flow ra te  was 20 m l / m i n .  
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