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XVIII.* NEW ROUTE FOR THE SYNTHESIS OF 2-UNSUBSTITUTED HOMOTRYPTAMINES 

I. I. G r a n d b e r g  and So B. Niki t ina  UDC 547.752.07:541.67 

A new one-s tep  synthes is  of homot ryp tamines  which a re  not subst i tuted in the 2 posit ion has 
been found by ref luxing solutions of sa l t s  of va r ious  subst i tuted a ry lhydraz ines  and A l - p i p e r -  
ideine sa l t s .  

It is well known that the biological  ac t iv i ty  of t ryp tamines  and homot ryp tamines  drops sharp ly  when 
the 2 posi t ion is subst i tuted.  The synthes is  of homot ryp tamines  with an unsubsti tuted 2 posit ion is t h e r e -  
fo re  of p a r t i c u l a r  in te res t .  

As was shown in [] ], the reac t ion  between a ry lhydraz ine  sa l t s  and 2-subst i tu ted  pyr ro l ine  sa l ts  by 
ref luxing the components  in d imethy l fo rmamide  leads to t ryp tamines  which have subst i tuents  in the 2 pos i -  
t ion.  In o rde r  to synthesize  homot ryp tamines  with a f ree  2 position, the cor responding  enamine also should 
not have a subst i tuent  in this posi t ion.  However ,  cyclic  enamines  of this type a r e  e x t r e m e l y  reac t ive ,and,  
as a resul~ exis t  only as t r i m e r s  of the ~ ldehyde-ammonia  type [2]. As shown in the case  of a - t r i p i p e r -  
ideine, the t r i m e r  decomposes  in acid solutions to fo rm three  molecu les  of the m o n o m e r  sat t  [3, 4], which 
was also used as  the enamine component  in our react ion~ Arylhydraz ine  sa l ts  (R=H, CH3, C6H5, C6HsCHz; 
R '  =H, CH 3) were  used as the hydrazine  component  in the r eac t i on .  The fo rmat ion  of the homotryptamine  
p roceeds  acco rd ing  to the scheme 
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The a ry lhydraz ine  sal t  (I) init ially adds to the act ive C = N double bond of the enamine sal t  (II). Addition 
product  III then i s o m e r i z e s  to the enehydrazine  (IV), which then f o r m s  the homotryptamine  hydrochlor ide  
via  the wel l -known scheme  for  the F i s c h e r  reac t ion .  

N-Acety l -A2-piper ide ine  was a lso  used as the enamine component ;  the homot ryp tamine  fo rmed  a c -  
cord ing  to the scheme had an acylated amino group. N-Subst i tuted phenylhydrazines  give homot ryp tamines  
in higher yields (Table 1). 

When the synthes is  of N-benzy lhomot ryp tamine  was c a r r i e d  out with alcohol in place of d imethyl -  
f o r m a m i d e  as  the solvent , the yield of homot ryp tamine  inc reased  f rom 36 to 52% and the reac t ion  mix tu re  
underwent v i r tua l ly  no res in i f ica t ion .  When this reac t ion  was c a r r i e d  out in a s t rongly  acid medium (alcohol 
sa tu ra ted  with hydrogen chloride to pH 1), pronounced res in i f ica t ion  occur red  and the yield dropped to 20%. 
*See [6] for  communica t ion  XVII. 
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PMR spect rum of aeetylated 1-benzyl -g- (T-aminopropyl ) -  
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F i g ~  2o P M R  s p e c t r u m  of  1 - m e t h y l h o m o t r y p t a m i n e .  

Substitution in the ortho position of the phenyl r ing of the hydrazine lowered the yield of homotrypta-  
mine to 10%, which is general ly  charac te r i s t i c  in the F i sche r  synthesis  [5]. 

The PMR spect ra  of the homotryptamines  confirm the s t ructure  of the compounds obtained. The p ro -  
tons of the a -  and T-methylene groups are  manifested as two superimposed tr iplets  at 2.5-2~ ppm. When 
the amino group is acetylated, the signal f rom the protons of the T-methylene group is shifted to weak field, 
and two separate  t r iplets  with chemical  shifts of 2o9-3~ and 2~ ppm (J= 7 Hz), respect ively,  are ob- 
served.  T h e  signals f rom the protons of the fi-CH 2 group are  poorly resolved and shifted to s t rong field 
(1.8-1~ ppm). In homotryptamines  with an acylated amino group the signals f rom the protons of the fi-CH 2 
group are  overlapped with the signals f rom the protons of the COCHa group (1~176 ppm). The diffuse 
signals f rom the protons of the NH z group lie at the s t rongest  fields (1.3-1o5 ppm), while the protons f rom 
the methyl group attached to the r ing  nitrogen atom are manifested as a singlet at 3.5-3 o6 ppmo The proton 
signal f rom the NH amide group is shifted to weak field and is manifested as a broad singlet at 5~176 ppm~ 
The protons f rom the CH z group in N-benzyl derivatives of homotryptamine are  manifested as a singlet at 
5-5ol ppmo The H~A,5, 6 and H 7 aromat ic  protons appear at weak field (6o8-7.2 ppm and 7~ ppm, r e spec -  
tively). 

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

General Method for  Obtaining Homotryptamines  I-Vo A mixture of 0o05 mole of the salt of the sub- 
stituted phenylhydrazine and 80 ml of solvent (dimethylformamide or ethanol) was heated until a homogene- 
ous medium was obtained, and a solution of 0.016 mole of a - t r ip iper ide ine  [2] in 20 ml of the same solvent 

TABLE 2. P ic ra tes  of the Homotryptamines  

Pie - / 
rates / mp 

of com-  
pounds ~ 

I 101 
II 162 

III  171 
V 176 

VI 109 

Empirical formula 

CuH~4N2"C6H3NaO7 
CIhH2oNz'C6H3N307 
CI2HI6N2"C6H3NzO7 
C18H2oN~-C6HaN307 
C14HtsN20"C6HsNaOT 

Found, % 

C H 

58,4 4,8 
52,4 4,6 

Calculated 

N C H 

17,6 
15,7 
17,0 

58,4 4,7 
52,2 4,6 

17,4 
15,3 
16,8 
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was added to it. The solvent was previously  saturated (weight increase) with hydrogen chloride gas (0.05 
mole).  The mixture was heated on a b o i l i n g - w a t e r  bath for 1 h and refluxed for 4-6 h. The precipitate of 
NH4C1 that formed on cooling was f i l tered and washed thoroughly with benzene.  The solvent was removed 
by vacuum distillation, 100 ml of water  was added to the residue,  and the neutral impuri t ies  were extracted 
with e ther .  The aqueous layer  was made alkaline with solid sodium hydroxide, the homotryptamine was 
extracted with benzene, and the residue after removal  of the solvent was vacuum-dist i l led under nitrogen. 

General Method for Obtaining Homotryptamines with an Acylated Amino Group (VI-VIII). A mixture 
of 0.05 mole of the salt of the substituted arylhydrazine in 80 ml of dimethylformamide was heated, a solu-  
tion of 0.05 mole of N-acetyl-AZ-piperideine [2] in 20 ml of dimethylformamide was added to it, and the r e -  
sulting mixture was refluxed for 5 h. After cooling, the precipitate of NH4CI was suction-fi l tered and tho- 
roughly washed with absolute benzene.  The solvent was removed by vacuum distillation, 100 ml of water 
was added to the residue,  and the mixture was extracted with benzene. The residue af ter  removal  of the 
solvent by distillation was vacuum-dist i l led under an inert gas. Additional purification was effected by 
column chromatography with automatic collection of samples (activity II A120~). The substances were int ro-  
duced as benzene solutions and eluted with benzene-ethanol (9:1)o The constants of the homotryptamines  
and their  p icrates  are  presented in Tables 1 and 2. The pierates  were obtained f rom absolute e ther  solu-  
tion and rec rys ta l l i zed  f rom aqueous methanol.  

The UV spectra  were obtained with a "Hitachi" EPS-3T double-beam speetrophotometer ,  the IR spec-  
t ra  were obtained with a "Jaseo" IR-S spec t rometer ,  and the PMR spect ra  of 10% solutions of the compounds 
in deuteroehloroform with te t ramethyls i lane as the internal standard were obtained with a JNM-C-60 H 
spec t romete r .  
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