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In order  to elucidate the mechanism of the one-stage synthesis of tryptamines that we discovered previously, 
2-methyltryptamines obtained from phenylhydrazine labeled with the isotope 15N at the ~- and fl-nitrogen 
atoms have been studied by mass spectrometry.  It has been shown that the fl-nitrogen atom of the arylhy- 
drazine forms the amino group of the aminoethyl moiety of tryptamine and the s-ni t rogen atom of the phenyl- 
hydrazine becomes the indole nitrogen atom in the tryptamine molecule formed. 

We recently discovered a new method for the synthesis of important biogenic amines of the tryptamine series 
[1, 2] and the following reaction scheme was proposed for its simplest case: 
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According to this scheme, the fl-nitrogen atom of the arylhydrazine takes part  in the formation of the amine group 
of the aminoethyl moiety of the tryptamine molecule. We have attempted to obtain confirmation of the hypothesis put 
forward by means of the 15N nitrogen isotope. 

One of the analogs of 2-methyltryptamine was obtained from [~-lSN]phenylhydrazine. For this purpose, [l~N]aniline 
was converted by the usual method into phenylhydrazine in which, therefore, the I~N isotope occupied the s-posit ion [3]. 
It was heated under the usual conditions [1, 2] with 7-chloropropyl methyl ketone in ethanol to give 2-methyltriptamine. 
If the scheme proposed above were correct ,  the latter should have contained the ISN isotope in position 1 of the indole 
nucleus. 

Another analog of 2-methyltryptamine was obtained from aniline, which was treated with sodium nitrite containing 
the I~N isotope to give phenylhydrazine. In this case, the phenylhydrazine had the 15N isotope in the fl-position [4], and 
the reaction with the same chloroketone formed (if the scheme is correct) 2-methyltryptamine labeled with the l~N isotope 
in the amino group of the 3-(fl-aminoethyl) residue. 

The two labeled compounds were purified by similar methods and were absolutely identical in their constants both 
with one another and with ordinary 2-methyltryptamine. All three 2-methyltryptamines were studied by mass spectro- 
metry under absolutely identical conditions. 

*For  part V, see [7]. 
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We have shown p r e v i o u s l y  [5] that  the main  p r o c e s s  for  the d i s s o c i a t i v e  ionizat ion of the t r y p t a m i n e s ,  including 
2 - m e t h y l t r y p t a m i n e ,  is decompos i t ion  at  the f l-bond of the aminoethyl  group with the sp l i t t i ng  out of -CH2NH 2 and the 
fo rma t ion  of  an a m m o n i u m  ion with m / e  144 (the ma x imum ion in the spec t rum) ,  which r e a r r a n g e s  into the s tab le  s t r u c -  
t u r e  of the quinol in ium ion. In addi t ion  to th is ,  in th is  ac t  of deg rada t ion  an ion with m / e  30, co r r e spond ing  to the 
[CH2NH2] + ion is a l so  fo rmed .  

[~  CI'I2-~CH2--NI'I2] + _CH2N-H2 

v ~, .c,+ j 

M,+,.:. ,,~ ....21C,o.,o,, l 
[c.2-Nn,] + 

m/e 30 

m/e 144 

In a s tudy of the m a s s  s p e c t r u m  of the  2 - m e t h y l t r y p t a m i n e  obtained f rom pheny lhydraz ine  l abe led  in the ~ -  p o s i -  
t ion and (if the scheme  is co r r ec t )  containing the 15N in pos i t ion  1 of the nucleus ,  a d e c r e a s e  in the in tens i ty  of the peak  
of the  ion with m / e  174 (the m o l e c u l a r  ion in the ca se  of un labe led  2 - m e t h y l t r y p t a m i n e )  and an i n c r e a s e  in the in tens i ty  
of the peak  of the ion with m / e  175 c o r r e s p o n d i n g  to the m o l e c u l a r  ton of the l abe l ed  compound were  to be expected .  In 
addi t ion,  s ince  the 15N iso tope  is p r e s e n t  in the  nucleus ,  the in tens i ty  of the peak  of the ion with m / e  145 c o r r e spond ing  
to the quinol inium ca t ion  with 15N should i n c r e a s e .  However ,  the in tens i ty  of the peak  of the ion with m / e  31 c o r r e s p o n d -  
[ng to [CH 2 ISNH2] + should r e m a i n  the s a m e  as  in the unlabe led  2 - m e t h y l t r y p t a m i n e .  In ac tua l  fact ,  as  can be seen  f rom 
the tab le ,  in the  m a s s  s p e c t r u m  of the 2 - m e t h y l t r y p t a m t n e  l a be l e d  in the nucleus t h e r e  was an 11.4% i n c r e a s e  in the in-  
t ens i ty  of the  peak  of the ion with m / e  175 as  c o m p a r e d  with that  having m / e  174,and an 11.2% i n c r e a s e  in the peak  of 
the ion with m / e  145 as  c o m p a r e d  with that  having m / e  144. The in t ens i t i e s  of the peaks  with m / e  31 in 2 - m e t h y l t r y p -  
t amine  and i ts  analog l abe l ed  in the  nucleus  r e m a i n e d  a p p r o x i m a t e l y  the s ame  (0.68-0.79).  

Table  1. In tens i t i e s  of the  Ion P e a k s  (in % of the Maximum P e a k  in 
the Spect rum)  

CH2CH2NH 2 

H H H 

174 
175 
144 
145 
31 

15.2 
2.1 

100.0 
31.7 
0.68 

13.1 
3.3 

100.0 
42.9 
0.79 

14.0 
3.3 

100.0 
31.6 

1,42 

In an analogous  examina t ion  of the 2 - m e t h y l t r y p t a m i n e  obta ined  f rom pheny lhydraz ine  containing the tSN isotope 
in the  f l-  pos i t ion  and (if the s cheme  is co r r ec t )  having the l abe l  in the s ide  chain,  an i n c r e a s e  in the  in tens i ty  of the 
peak  of the  ion with m / e  175 as  c o m p a r e d  with tha t  having m / e  174 was again  to be expec ted ,  but the in tens i t i e s  of the 
peaks  of the ions with m / e  144 and 145 should r e m a i n  the s ame  as  in the unlabe led  compound.  On the o ther  hand, the 
peak  of the ion with m / e  31 should i n c r e a s e  in in tens i ty  as  c o m p a r e d  with both 2 - m e t h y l t r y p t a m i n e  and i ts  analog with 
the ISN iso tope  in the nucleus .  In ac tua l  fact  the r e l a t i v e  in tens i ty  of the ion with m / e  175 as  c o m p a r e d  with that  of the 
ion with m / e  174 r o s e  by 10.6%, while the in tens i ty  of the  peak  of the ion with m / e  145 r e m a i n e d  equal  to that  in 2 - m e t h -  
y l t r y p t a m i n e :  31.6 and 31.7% (see  Table  1). At  the s a m e  t ime ,  the in tens i ty  of the peak  of the  ion with m / e  31, c o r r e  ~ 
sponding to the [CH 2 15NI~]+ ion was a p p r o x i m a t e l y  twice  as  g r e a t  as  in 2 - m e t h y l t r y p t a m i n e  and its analog l abe l ed  in 
the indole n i t rogen  (1.42%), which shows the p r e s e n c e  of the 15N isotope in the aminoethyl  group of the t r y p t a m i n e .  

Thus,  a s tudy of the  m a s s  s p e c t r a  of 2 - m e t h y l t r y p t a m i n e  and i ts  l abe led  analog has  shown the p r e s e n c e  of the 15N 
iso tope  in the  pos i t ions  expec ted  accord ing  to the  scheme p r o p o s e d  p r e v i o u s l y .  The contents  of the lSN isotope in a tomic  
p e r c e n t a g e s  in both the  l abe l ed  ana logs  of 2 - m e t h y l t r y p t a m i n e  p roved  to be v e r y  s i m i l a r  to those  ih the ini t ia l  ani l ine  
and sodium n i t r i t e ,  r e s p e c t i v e l y .  

The r e s u l t s  obta ined,  b e s i d e s  conf i rming  the r eac t i on  s cheme  given above for  the fo rma t ion  of the t r y p t a m i n e s ,  
have a m o r e  gene ra l  s ign i f i cance ,  add i t iona l ly  conf i rming  the m e c h a n i s m  of the F i s c h e r  indole syn thes i s  s ince  the  r e -  
ac t ion  that  we have found undoubtedly has much in common with it. This  is a l l  the m o r e  impor t an t  s ince  e a r l i e r  a t t empt s  
to e luc ida te  the m e c h a n i s m  of the F i s c h e r  r e a c t i o n  we re  c a r r i e d  out with pheny lhydraz ine  containing a low pe rcen t age  
of i sotope [3, 4]. 
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E X P E R I M E N T A L  

[~-lsN]Phenylhydrazine was obtained by the general method for the synthesis of arylhydrazines using ordinary 
sodium nitrite and labeled aniline containing 14.2 atom-% of the 15N isotope. The yield was 55%. Bp 126-127~ (20 mm). 

[1-15N]-2-Methyltryptamine was obtained as described previously [1] from [~-l~N]phenylhydrazine and 7-chloro-  
propyl methyl ketone. Yield 80%. Bp 169-170~ (2 mm). 

[fl-15N]Phenylhydrazine was obtained by the general method for the synthesis of arylhydrazines using ordinary 
aniline and labeled sodium nitrite (NalsNO2 containing 96.7% of the main substance and 10.4 atom-% of the isotope) with 
a yield of 51%. Bp 125-126~ (19 mm). 

2-Methyltryptamine labelled with the l~N isotope in the aminoethyl residue. The method of preparation has been 
given previously [1]. Yield 81%. Bp 170-171~ (2 mm). 

The constants of all three samples of tryptamine after two high-vacuum sublimations were: mp 109~ Rf 0.79 
[chromatography on "rapid" paper of the Volodarskii mill in the bu tanol -pyr id ine-wate r  (1 : 1 : 1) system with Ehrlichls 
reagent for revealing the spots]; the UV and IR spectra were completely identical. The picrates had mp 218~ 

The mass spectra of 2-methyltryptamine and both of its analogs labeled with the 15N isotope in position 1 and in 
the fl-aminoethyl residue were recorded, after careful purification by vacuum sublimation, on a MKh-1303 instrument 
with a modified recording device [6] under the following conditions. Temperature of the inlet system and ion source 
250~ ionizing voltage 50 eV, emission current 1.5 mA, accelerating voltage 2 kV. 
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