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UDC 547.78+ 547.789.6+ 547.821+ 542.957 

N-Substituted (CH3, CH2C6Hs, C6H5) 2-aminoimidazoles ,  2-aminobenzothiazoles,  and 2- 
aminopyridine were  obtained by cleavage of heterylphenyl t r iazenes  formed f rom organo-  
lithium and organosodium compounds of he te rocycles  and phenyl azide. 

Methods for the preparation of primary amines of the aliphatic, alicyclic, and aromatic series from 
organometallic compounds that are based on the direct replacement of the metal by an amino group do not 
always give good results when they are used for the synthesis of heterylamines. Thus, for example, we 
were unable to isolate 2-amino-l-methylimidazole from the products of the reaction of 2-1ithio- and 2- 
sodio-l-methylimidazole with ehloramine and ~-methylhydroxylamine. It therefore seemed of interest to 
open up the possibility for the synthesis of heterylamines by cleavage, with some mineral acid, of heteryl- 
phenyltriazenes, which are readily formed from active organometallic compounds of heterocycles and 
phenyl azide. 

It is obvious that, in the absence of rapid side p rocesses ,  the composit ion of the mixture of major  
products of the cleavage of the t r iazenes  depends on the rat io of the amounts of tautomeric  forms I and II. 

R--NH N:N--R%-~R--N=N--NH--R ' 
I II 

Since equilibrium in solution is usually shifted to favor form I, the more electronegative R is as com- 
pared with R' [1-3], it might have been assumed that many heterylphenyltriazenes (R is heteryl and R' is 
phenyl) obtained from heterocycles having higher acidities* than R'H will exist predominantly in form I, 
which also should form precisely the heterylamine on cleavage. In the case of triazenes that contain nitro- 
gen heterocycle groupings, a factor that also promotes the conversion of form II to form I is protonation of 
the ring nitrogen atoms in acidic media, which leads to an increase in the electronegativity of these group- 
ings. If there is an intramolecular hydrogen bond that stabilizes form II in the triazene, this bond is un- 
doubtedly destroyed in the presence of acids. 

We accomplished the following synthesis of heterylamines: 

HCl 
RM->RNH--N=N--C6Hs--~RNH2 �9 HCI. 

It should be noted that no other  methods for the introduction of an amino group into the 2 position of 
the heterocycl ic  r ing of an N-substi tuted imidazole have been repor ted .  Several N-substituted 2-amino-  
imidazoles  were  previously  synthesized by condensation of (~-aminoaldehydes or their  acetals with cyan-  
amide [4,5]. 

EXPERIMENTAL 

2-Amino- l -me thy l imidazo le  Hydrochlor ide Monohydrate. A solution of 8.8 g (0.064 mole) of butyl 
bromide in 15 ml of ether  was added at 0 ~ with s t i r r ing  under nitrogen to 0.9 g (0.129 g-atom) of small  

*Here  we have in view the thermodynamic acidities of RH and R'H as C - H  acids.  
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pieces of lithium in 30 ml of ether.  The butyl bromide was added in the course  of 45 min, and the mixture 
was then s t i r red  for another 15 min, after which a solution of 3 g (0.036 mole) of 1-methyl imidazole  in 20 
ml of ether was added in the course  of 40 rain. A solution of 6 g (0.05 mole) of phenyl azide in 15 ml of 
ether was then added gradual ly in the course  of 30 min to the result ing 2-1i thio- l -methyl imidazole .  After 
1 h, the lithium salt  of the t r iazene was decomposed with 15 ml of water,  and 20~c acetic acid was then added 
until the mixture was neutral .  The yellow precipitate was removed by filtration, washed with water,  and 
added in portions to 50 ml of cold 15~c hydrochloric  acid, after which the mixture was held at 80-90 ~ until 
nitrogen evolution had ceased.  The phenol was extracted with ether, and the aqueous layer  was boiled with 
activated charcoal  and f i l tered.  The fi l t rate was evaporated to dryness ,  and the 2 -amino- l -me thy l imid -  
azole hydrechlor ide was dissolved in 20 ml of alcohol. The product was precipitated by the addition of 
ether or ethyl acetate to give 3.9 g (70%) of a substance with mp 83-84 ~ in agreement  with the l i t e r a t u r e  
data [4,5]. 

2 -Amino- l -methy l imidazo le .  The 2 -amino- l -methy l imidazo le  hydrochloride was dissolved in 25 ml 
of water ,  and the solution was t rea ted  with 5 g of potassium carbonate and extracted repeatedly with ch loro-  
form.  The chloroform extract  was dried with sodium sulfate, the ch loroform was removed  by distillation, 
and the residue was vacuum distilled to give a product with bp 136-137 ~ (5 mm) and mp 81.5-82.5 ~ Found,U: 
C 49.7; H 7.5; N43.4.  C4HTN 3. Calculated,U: C 49.5; H 7.3; N 43.3. IR spectrum,* cm- l :  930, 1315, 1472, 
1510, 1560 (imidazole [6]); 3320, 3369 (NH 2 group). 

2 -Amino- l -benzyl imidazole  Hydrochloride.  A solution of 4.8 g (0.04 mole) of phenyl azide in 10 ml 
of toluene was added to 2 -sod io- l -benzyl imidazo le  in toluene, obtained froth 4.8 g (0.032 mole) of 1-benzyl-  
imidazole via the method in [7]. The react ion was ca r r i ed  out for 1 h, and the t r iazene was isolated and 
cleaved with hydrochloric  acid, as descr ibed above. The result ing hydrochtoride was purified by dissolving 
in alcohol and precipitating with ether to give 4.7 g (63.5~c) of a product with mp 185-186 ~ Found,U: C 57.5; 
H 6.0; C1 17.2; N 20.4. CIoHI1N 3 �9 HC1. Calculated,~c: C 57.3; H 5.8; C1 16.9; N 20.0. 

2 -Amino- l -benzyl imidazo le .  The 2-amino- l -benzy l imidazo le  hydrochlor ide was dissolved in the 
minimum amount of water and t rea ted  with 10~c sodium hydroxide solution. The result ing base was r e -  
moved by fi l tration and rec rys ta l l i zed  f rom water  to give a product with mp 139-140 ~ Found,U: C 69.2; 
H 6.6; N 24.:6. CIoHI~N 3. Calculated,Z: C 69.5; H 6.4; N 24.3. IR spect rum,  cm-~: 929, 1313, 1472, 1560 
(imidazole); 770, 1590, 1613, (C6H5); 3315, 3412 (NH 2 group). 

2 -Amino- l -phenyl imidazole  Hydrochloride.  A sample of 2-sodio- l -phenyl imidazole ,  obtained from 
5.8 g (0.04 mole) of 1-phenylimidazole [7], and 6 g (0.05 mole) of phenyl azide in 15 ml of toluene were  
allowed to reac t  as descr ibed above. Cleavage of the t r iazene gave 3.4 g (43%) of the hydrochlor ide with 
mp 206-207 ~ Found: C 55.2; H 4.7; C1 18.2; N 21.8. CgHgN3 �9 HC1. Calculated,U: C 55.2; H 5.2; C1 18.1; 
N 21.4. 

2 -Amino- l -phenyl imidazole .  This compound was obtained by t reatment  of an aqueous solution of 2-  
amino- l -phenyl imidazole  hydrochlor ide with 10~ sodium hydroxide solution. The product had mp 125-126 ~ 
(hexane). Found,%: C 67.7; H 5.8; N 26.5. CgH9N 3. Calculatedyc: C 67.9; H 5.7; N 26.4. IR spectrum, 
c m - l :  929, 1322, 1474, 1506, 1560 (imidazole); 780, 1585 (C6H5); 3296, 3457 (NH 2 group). 

2-Aminobenzothiazole.  A 4-g (0.03 mole) sample of benzothiazole was converted to the lithium 
derivative in ether by the method in [8], and the 2-1ithiobenzothiazole was then t rea ted  wi th  a solution of 
4.8 g (0.04 mole) of phenyl azide in 10 ml of ether.  After 1 h, the mixture was t reated with Water and 
neutral ized with 20% acetic acid. The ether layer  was separated,  the major  portion of the ether was r e -  
moved by distillation, and the t r iazene was precipitated with petroleum ether.  Decomposit ion of the t r i -  
azene gave 2.3 g (52%) of 2-aminobenzothiazole with mp 129-130 ~ (water) (mp 130-131 ~ [9]). 

2-Aminopyridine Hydrochloride Dihydrate.  A solution of 4.7 g (0.03 mole) of 2-bromopyridine  in 15 
ml of ether was added at -78  ~ to butyllithium, prepared  f rom 0.7 g (0.1 g-atom) of lithium and 6.6 g (0.048 
mole) of butyl bromide in 40 ml of ether.  After 20 min, 5 g (0.042 mole) of phenyl azide in 10 ml of ether 
was added to the result ing 2-1ithiopyridine. The react ion was ca r r i ed  out for 1 h, after which the t r iazene 
was isolated and cleaved to give 1.9 g (38.5%) of the dihydrate with mp 85-86 ~ (mp 86 ~ [10]). 

2-Aminopyridine.  This compound had mp 57-58 ~ (octane), in agreement  with the melting point indi- 
cated in [10]. 

* The IR spectra of samples of this and other compounds in mineral oil suspensions were recorded with a 
UR-20 speetrophotometer. 
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