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3-Chloro(bromo) indazoles  do not r e a c t  with a romat ic  amines  even under s eve re  condit ions.  
It was found that  the hydrochlor ides  (hydrobromides)  of a romat ic  amines  cata lyze the ex -  
change of a halogen atom by an a ry lamino  group. 

Halogen a toms bonded to the pyrazole  r ing are  e x t r e m e l y  inert  with r e spec t  to nucleophilic agents [1]. 
In the 3-haloindazole s e r i e s ,  the p resence  of activating e l ec t ron -accep to r  subst i tuents  in the benzene r ing 
has a lmost  no effect  on the l ab i l i t y  of the halogen. Only a ce r ta in  inc rease  in activity of the halogen in 3- 
b romo-5-n i t ro indazo le  was noted in the reac t ion  with piper idine.  An inc rease  in the act ivi ty of halogen in 
nucleophilic substi tut ion reac t ions  is obse rved  when the pyrazole  ring is quaternized.  For  example ,  qua-  
t e r n a r y  3-halodimethylindazoliun~ sal ts  read i ly  r e a c t  with hydrazine and i ts  subst i tuted der iva t ives ,  hydroxyl  
amine,  and aliphatic and a romat ic  amines  [3, 4]. We have found that  a romat ic  amines do not r eac t  with 3- 
haloindazoles  even on heating above 200~ and the halogen atom is rep laced  by an a ry lamine  residue only 
on heating 3-haloindazoles  with a romat ic  amine hydrohal ides  (or with mix tu res  of a romat ic  amines  and 
the i r  hydrohal ides)  in sea led  tubes or  in an autoclave.  
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R=H, CH~, Br, CI; Hal=Br, CI; 
Ar= phenyl, p-tolyL m-tolyl, p-chlorophenyl 

In this case ,  quite pure 3 -a ry laminoindazo les  a re  obtained in a lmos t  quantitative yield.  The ease  of 
exchange of halogen provides  a bas i s  for assuming that, under the reac t ion  conditions, the 3-haloindazole 
init ial ly undergoes protonat ion to give the conjugate acid (I); a posit ive charge  is the reby  c rea t ed  to a suffi-  
cient  degree  on the ca rbon  atom to which the halogen is attached, and this faci l i ta tes  nucleophilic at tack.  
The reac t iv i t i e s  of chlorine and bromine  are  approximate ly  the same ,  and the p resence  of subst i tuents  in 
the benzene ring of the 3-haloindazole does not have a substant ia l  effect  on the course  of the reac t ion .  The 
composi t ions  and s t ruc tu r e s  of the 3-a ry laminoindazoles  obtained were  es tabl i shed on the bas is  of e l e m e n -  
t a r y  analys is ,  IR spec t r a ,  and a l ternat ive  synthes is ,  namely,  by a reduct ion of 3 - a r y l - 4 - a r y l i m i n o - 3 , 4 - d i -  
hyd robenzo - l , 2 , 3 - t r i a z ine s  via  the method desc r ibed  in [5]. The synthesized 3-a ry laminoindazo les  are 
co lo r l e s s  crys ta l l ine  subs tances ,  solutions of which have intense violet  f luorescence .  React ion with p -  
dimethylaminobenzaldehyde is cha r ac t e r i s t i c  for  them; in con t ras t  to the usual  yellow color  observed  for  
secondary  a ry lamines  [6, 7], an intense o r a n g e - r e d  color  is fo rmed  on pape r  in hydrogen chloride vapors .  

Intense absorpt ion bands at 3265-3420 cm -~ are  p resen t  in the IR s p e c t r a  of the 3 -a ry lamino indazo les .  
The h igh- f requency  band apparent ly  should be ass igned to the s t re tching vibra t ions  of the exocycl ic  amino 
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TABLE 1. 3 - A t  

R Ar 

H Pheny_l 
H p- Tolyl 
H m-Tolyl 
5-CH3 t~enyl 
6-CH3 Phenyl 
5-CHa m-Tolyl 
5-CHa rm Toly.l 
H p-Cl-15heny: 
5-C1 Phe.n.yl 
5-CH~ p-CI-pheny', 
5-Br Phenyl 
5,7-di-C1 Phenyl 

4 aminoindaz ole s 

EmpRical 
bp, "C formula 

i70--171 ,CIsHuNa 
179--180 'CI4HjzNz 
140--141 C~4HI3N3 
172--173 CI4HI~N3 

195,5--196 'CI4HI~N~ 
1,69--170 CI~HIsN3 
1,26--127 ClsH1sN3 �9 

212,5~213,5 ~ CI3HIoC1N~ D 
188,5--190 CIaH~oCIN~ 

201--20g CI4HI2C1Na 
187--188 CI3HIoBrN~ 
175--175,5 CI3HgCI2N3 

Found,% 

C [ H N C H 

74,7 5,5 19,9 74,5 5,3 
75,4 [ 5.9 18,7 75,3 5,9 
75.2 ] 6,0 18,8 75,3 5,9 
75,3 I 5,8 18.7 75,3 5.9 
75,4 t 5,9 18.7 75,3 5,9 
76,0 I 6,3 17,6 75,9 6,3 

6,2 170 75,9 63 
4,1 17,364,1 4,1 

17,264,1 4,1 
16,2 
14,5 
15,0 

Calc., % 

20,1 
18,8 
18,8 
18,8 
18,8 
17,7 
17,7 
17,2 
17,2 
16,3 
14,6 
15,1 

Yield, 
% 

96 a 
98 
91 
96 
92 
98 
92 
94 
95 a 
94 a 
95~ 
91 a 

a3-Chloro-subst i tu ted indazoles were used in these react ions ,  while 
3-bromo-subs t i tu ted  indazoles were used in the remaining react ions .  
bFound,%: C114.7.  Calculated,%: C114.6.  CFound,%. C114.4.  
Calculated,%: C114.6.  dFound,%: C113.6.  Calculated,%: C113.8. 
eFound,%: Br 27.6. Calculated,%: Br 27.7. fFound,%: C125.4.  
Calculated,%: C125.5.  

group, while the low-frequency band should be assigned to the - N - H -  vibrations of the amino group of the 
indazole ring [8]. Only one intense broad band with a maximum at 3200 cm -I is observed in the spec t rum 
of unsubstituted indazole in these absorption ranges .  3-Phenyl(p-tolyl)aminoindazoles are identified by 
strong absorption at 1620, 1605, 1560, 1450, 1240, 900, 745, 655, and 435 cm -1. The band at 1620 cm -i 
should be assigned to the - C  = N -  vibrations of the indazole ring [8], while the closely situated band at 
1600-1605 cm -1 should be assigned to the s tretching vibrations of the bond of the nitrogen atom with the 
carbon of the aryl  group ( - N - A r )  [9]. 

E X P E R I  ME N T A  L 

The IR spec t ra  of KBr pellets were recorded  with a UR-20 spect rophotometer .  The 3-haloindazoles 
were obtained by known methods [10, 11] and had physical  constants that were in agreement  with those p re -  
sented in the l i t e ra ture .  

3-Phenylaminoindazoles .  A mixture of 5.8 g (0.03 mole) of 3-bromoindazole and 7.8 g (0.06 mole) of 
aniline hydrochlor ide was heated in a sealed glass  ampule in an oil bath at 170-175 ~ for 8 h. The reac t ion  
mass  was made alkaline with sodium hydroxide solution, and the unchanged aniline was removed by s team 
distil lation. The residue was removed by fi l t rat ion and washed with hot 3% sodium hydroxide solution to r e -  
move the unchanged 3-bromoindazole  to give 6 g (96%) of product.  Recrys ta l l iza t ion  from dilute alcohol 
gave s i lvery  plates with mp 170-171 ~ Found,%: C 74.4; H 5.3; N 19.9. CI~HltN 3. Calculated,%: C 74.5; 
H 5.3; N 20.1. No melting-point  depress ion  was observed for  a mixture of this product with the p repa ra t ion  
obtained by reduct ion of 3-phenyl -4-phenyl imino-3 ,4-d ihydrobenzo- l ,2 ,3- t r iaz ine  with stannous chloride.  
Comparable samples had identical IR spec t ra .  The compounds presented in Table 1 were s imi lar ly  obtained. 
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