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DE- and t r ia lky l  der iva t ives  of 1 ,3 ,4 - t r i aza -2 -cyc lohexene  were  synthesized by react ion  of N,N ' -  
d imethyle thyleneaminohydraz ine  with monocarboxyl ic  acid and the i r  anhydrides ,  e s t e r s ,  amides ,  
and hydrazides .  Alkyl der iva t ives  of ~ ,w-bis  [2- (1 ,3 ,4- t r iaza-2-cyc lohexenyD]alkanes  were  
obtained as a r e su l t  of the reac t ion  of N,N ' -d imethyle thyleneaminohydraz ine  with diearboxylie  
acids and the i r  der iva t ives .  1 - A m i n o - l , 3 , 4 - t r i a z a - 2 - c y c l o h e x e n e  der iva t ives  were  obtained 
f rom ethylenedihydrazine and monocarboxyl ic  acid e s t e r s .  

We have prev ious ly  repor ted  the synthesis  of he terocycl ic  compounds f rom N,N ' -d imethy le thy leneamino-  
hydrazine [1], including alkyl der iva t ives  of t r i azacyc lohexane  [2]. The p resen t  paper  is devoted to the syn-  
thes i s  of t r i azacyc lohexene  der iva t ives ,  which a re  of in teres t  as additives to improve the p rope r t i e s  of oils and 
other  ma te r i a l s .  

We obtained 1 ,3 ,4 - t r i aza -2 -cyc lohexene  der iva t ives  by reac t ion  of N,N' -d imethyle thyleneaminohydraz ine  
with monocarboxyl ic  acids and the i r  e s t e r s ,  anhydrides,  amides ,  and hydrazides .  
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111 R~C~H5; IV R=C3HT; V R-C4Hg; VI R=C6HI3 

The format ion  of 1 , 4 -d i m e t hy l - l , 3 , 4 - t r i a za -2 - cyc lohexene  (I) was followed by g a s - l i q u i d  ch romatography  
(GLC) in the case  of the react ion of N,N ' -d imethyle thyleneaminohydraz ine  with ethyl fo rma te  at 100~ The 
N,N ' -d imethyle thy leneaminohydraz ine  is a lmos t  comple te ly  consumed af ter  the f i r s t  3 h of the react ion,  during 
which ethanol and an in te rmedia te ,  which has a longer retent ion t ime  than the s ta r t ing  ma te r i a l ,  a re  formed.  
A peak cor responding  to 1 ,4 -d ime thy l - l , 3 , 4 - t r i a za -2 -cyc lohexene  subsequently appears ,  and there  is a s imul -  
taneous sharp  dec r ea s e  in the concentrat ion of the in termedia te  in the react ion  mixture .  

Thus the r e su l t s  make it poss ible  to a s sume  that the f i r s t  step in the react ion of N,N ' -d imethyle thy lene-  
aminohydrazine with ethyl fo rma te  is acylat ion,  af ter  which in t ramolecu la r  condensation to give 1 ,3 ,4 - t r i aza -  
2-eyclohexene occurs .  

TABLE 1. Cha rac t e r i s t i c s  of the Synthesized Compounds 
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79--80 (I0) 
82--83 (I0) 
89--90 (10) 

103--104 (10) 
I12--113 (10 

134 (8) 
95--96 
62--63 

ll0--112 
106--107 

0,9921 
0,9854 
0,9727 
0,9505 
0,9387 
0,9083 

1~5010 
1,5007 
1,4950 
1,4898 
1,4869 
1,477I 

33,55 
37,94 
t2,70 
t7,18 
51,86 
61,29 

33,33 
37,98 
42,63 
47,28 
51,89 
61,22 

52,8 9,9 
56,9 10,4 
59,8 10,8 
61,7 11,2 
63,6 II13 
67,2 l 1,7 
57,2 9,8 
60,0 9,9 
36,2 7, c 
42,3 9,C 

37,3 ,7.sHtlN3 
33,3 C~H~.3N3 
30,l C~'HI~N3 
28,1 EsHIrN3 
24,8 CgHIgN3 
20.9 CttH2zN 
3314 Ct2H24N 
29,7 Cj4H28N 
5518 C3HsN4 
48,9 C4HIoN~ 

53,0 9,8 37,1 
56,7 10,3 33,0 
59,5 10,7 29,8 
61,9 11,0 27,1 
63,9 11,3 24,8 
66,9 11,8 21,3 
57,1 9,6 33,3 
59,9 10,0 29,9" 
35,9 8,0 56,0 
42,1 8,8 49,0 

Trans la t ed  f rom Khimiya Getero ts ik l icheskikh  Soedinenii, No. 1, pp. 127-129, January ,  1977. Original  
a r t ic le  submit ted Decem ber  22, 1975. 

This material is protected by copyright registered in the name of  Plenum Publishing Corporation, 227 West 17th Street, New York, N.Y. 10011. No part 
]of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any means, electronic, mechanical, photocopying, 
microfilming, recording or otherwise, without written permission o f  the publisher. A copy o f  this article is available from the publisher for $ 7.50. 

108 



The IR spect ra  of the alkyl derivatives (I-VD of 1 ,3 ,4- t r iaza-2-cyclohexene  contain a band at 1600-1610 
cm -1, which is related to the C =N bond. Bands charac te r i s t i c  for NH and NH 2 groups are absent. 

The PMR spect rum of 1 ,4 -d imethy l -2 -e thy l - l ,3 ,4 - t r i aza -2-eye lohexene  (III) contains two signals of an 
ethyl group in the form of a t r iplet  (6 1.03 ppm) and a quartet  (5 2.12 ppm) and two singlets (6 2.49 and 2.46 
ppm), which are re lated,  respect ively ,  to methyl groups attached to amine and hydrazine nitrogen atoms, as 
well as two tr iplets  of r ing methylene groups (5 2.62 and 3.24 ppm). 

We also studied the react ion of N,N'-dimethylethyleneaminohydrazine with succinic and adipic acids and 
their es te rs ,  anhydrides,  and hydrazides.  As a resul t ,  we obtained a ,w-b i s [2 - (1 ,4 -d imethy l - l ,3 ,4 - t r i aza -2 -  
cyclohexenyl)]alkanes (VII and VIII, Table 1). 
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a X = O H ,  b X=OC2Hs, C X=NHNH2, X ~ O ;  VII n=2 ;  VIII n = 4  

The IR spec t ra  of the two-r ing derivatives are s imi lar  to the IR spect ra  of t r iazacyclohexenes I-VI. 

We were able to obtain 1-amino derivatives of 1 ,3 ,4- t r iaza-2-cyclohexene (IX and X, Table 1) in low 
yields by heating equimolar amounts of ethylenedihydrazine with monocarboxylic acid es te rs .  
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The IR spec t ra  of IX and X contain bands at 1620 (C =N) and at 1640, 3150, and 3270 cm -1 (NH and NHz). 

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

The chromatographic  studies were made with a KhL-4 chromatograph.  The sorbent was Teflon (0.25-0.50 
ram) with 11.5% E-301 silicone e las tomer  applied to it. The column was 2-m long with a diameter  of 6 mm, 
the c a r r i e r - g a s  (helium) flow rate was 340 ml/min, the column tempera ture  was 140 ~ and the vapor izer  
t empera ture  was 200 ~ The copper gaskets in the working line of the chromatograph were replaced byTeflon.  

The IR spec t ra  of mineral  oil suspensions of the solid compounds and thin layers of the liquid compounds 
were recorded  with a UR-10 spec t rometer  with KBr or  NaC1 pr i sms .  

The PMR spect ra  of the compounds were recorded with a JNMC-60HL (JEOL) spec t romete r  at an oper -  
ating frequency of 60 MHz with hexamethyldisiloxane as the internal standard. 

Di- and Tr i a lky l - l , 3 ,4 - t r i aza -2 -cyc lohexenes  (I-VI, Table 1). A 0.25-mole sample of the monocarboxylic 
acid anhydride or  0.5 mole of the monocarboxylic acid or its es ter ,  amide, or hydrazide was added with s t i r r ing  
and cooling to 0.5 mole of N,N'-dimethylethyleneaminohydrazine,  and the mixture was heated at 100-130 ~ for 
16-22 h. The low-boiling react ion products were removed by distillation at atmospheric  p ressure ,  and the 
residue was vacuum fraetionated. In the case  of valer ic  acid hydrazide the reaction was car r ied  out with 
simultaneous remova l  of the resul t ing hydrazine by distillation. The products were obtained in 55-78% yields. 

a ,~-Bis [2- (1 ,4 -d imethy l - l ,3 ,4 - t r i aza-2-cyc lohexenyl ) ]a lkanes  (VII and VIII, Table 1). A mixture of 0.5 
mole of N,N'-dimethylethyleneaminohydrazine and 0.5 mole of adipic or succinic acid or  their  diethyl e s te r s ,  
succinic acid dihydrazide (in the presence  of 0.5 ml of H2SO4)  , o r  succinic anhydride was heated at 100-120 ~ for 
20 h. When the acids and anhydrides were used, the final products precipitated when the mixtures were cooled; 
when the es te r s  are  used, the result ing alcohol and water should be initially removed by distillation. The 
react ion of N,N'-dimethylethyleneaminohydrazine with succinic acid dihydrazide was ca r r i ed  out with s imul-  
taneous remova l  of the hydrazine by distillation. The compounds were crysta l l ized from petroleum ether and 
were obtained in 25-50% yields. 

! - A m i n o - l , 3 , 4 - t r i a z a - 2 - c y c l o h e x e n e s  (IX, X). A 0.25-mole sample of ethylenedihydrazine and 0.25 mole 
of ethyl formate or  ethyl acetate were mixed with cooling, and the mixture was refluxed for 14-18 h. The low- 
boiling fraction was removed by distillation, and the residue began to crysta l l ize .  The amines obtained in this 
manner were  ree rys ta l l i zed  from benzene -abso lu t e  a lcohol to  give the products in ~ 20% yields. 
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