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The reac t ion  of 4 ,6-bis[alkyl  (dialkyl)amino]- o r  (4 - a lky l amino -6 -d i a lky l amino - sym- t r t az tn -  
2 -y l ) t r ime thy lammonium chlor ides  with ethylene chlorohydr in  and the action of phosphorus 
pentachlor ide  on 2 - f l -hydroxye thoxy-sym- t r i az ines  give 2-/3-chloroethoxy de r iva t ives  of 
s y m - t r i a z i n e ,  which on heating a re  conver ted to im idazo [1 , 2 - a ] - sym- t r i a z ine  der iva t ives .  

Like 2- (fl-hydroxyethoxy)- and 2- ~-hydroxyethyl th lo) -4 ,  6-bis[alkyl  (d ia lky l )amino] -sym- t r iaz ines  [ 1]. 
2- ( f l -chloroethoxy)-4,6-bis[alkyl  (dialkyl)amtno]- o r  4 - a l k y l - 6 - d i a l k y l a m t n o - s y m - t r i a z i n e s  ([II) could be of 
in te res t  as physiological ly  act ive compounds.  

We obtained these  compounds by the action of phosphorus pentachlor ide  on the appropr ia te  alcohols (I) 
and also by reac t ion  of qua te rnary  ammonium sa l t s  II with ethylene chlorohydrin:  
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T--HI a R=R'=NHCHz; b R=R'=NHC:Hs; c R=R'~NHCzHT-i; d R=NHCH~, R '= 
=N(CH~)e; e R=NHC~Hs, R'=N(C~Hs)2; f R=R'=N(CH3)2; g R=R'=N(CeHs)2; 
]V a R'=NHCHz, R =CH3; b R'=NHC2Hs, R'=C~Hz; c R'=NHC3HT-i, R"=C31-17-i; 

d R'=N(CH3)e, R"=CH~; e R'=N(C2H~)2, R"=C2H5 

We were  unable to rep lace  the hydroxyl  group of alcohols I by means  of thionyl chloride,  since I I Ia -g  
proved to be unstable at modera t e  t e m p e r a t u r e s .  Compounds IV, which differ  sharp ly  f rom the s tar t ing  chloro 
der iva t ives ,  a r e  fo rmed  when they a r e  heated in benzene and toluene. Under s i m i l a r  conditions 2-a lkoxy-  
4 ,6 -b i sa lky lamino- sym~t r i az ines  do not undergo any changes whatsoever .  I somer iza t ion  of a l k o x y - s y m - t r i -  
azines to N-alkyl  der iva t ives  usually occurs  at higher t e m p e r a t u r e s  and upon longer  heating [2]. 

Considering the fact  that 2 -hyd roxye thoxy- sym- t r i az ines  I, in con t ras t  to 2-chloroethoxy der iva t ives  
III, r ema in  unchanged when they a re  heated, it might  be assumed that the fo rmat ion  of in t r amolecu la r  qua te r -  
na ry  sa l t s  V, which a r e  cleaved by the action of the chloride ion to give N- f i - eh lo roe thy l - sym- t r i a z ine s  VI, 
p r ecedes  the fo rmat ion  of IV. Tr i az ines  VI undergo in t r amolecu la r  quaternizat ion to give sa l ts  VII, which, 
in the case  of IIIf, g, a re  unstable under  the reac t ion  conditions and a re  converted,  with split t ing out of alkyl 
chlor ides ,  to final products  IVd, e. In the case  of I I Ia-e ,  however,  the dehydrochlor inat ion of in te rmedia te ly  
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Fig. 2. Mass  spectra: a) IVa; b) IVd. 

formed salts VII occurs  when they are treated with a solution of alkali. The structures of IVa-e as imidazo-  
sym-tr iaz ine  derivatives are confirmed by the results  of elementary analysis  and IR and PMR spectroscopic  
data. 

The IR spectrum of IIIb contains absorption bands of NH groups at 3320 and 3390 em -t and of a C - O - C  
group at 1065, 1080, 1160, and 1185 cm-1; ring vibrations are observed at 1540, 1560, and 1600 cm -1. The 
absorption band of the NH group in the spectrum of IVb appears at 3325 cm -t,  the band of the C =O group (con- 
jugated) appears at 1685 cm -1, and the band of ring vibrations shows up at 1560, 1585, and 1615 cm - l .  The 
absorption bands of a C - O - C  group also  vanish in the IR spectrum of [Vd, obtained from IIId and IIIf, an ab- 
sorption band of a C = O group appears at 1695 cm -1, and ring vibrations show up at 1530, 1570, and 1630 cm -t.  
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111 V VI VII  

The PlX~R spectrum of IVd, in which the two triplets characterist ic  for the OCHzCH2C1 fragment of IIId 
(an A2B 2 spin system) are converted to the symmetr ica l  multiplet centered at 3.9 ppm characterist ic  for an 
AA'BB' sys tem,  is presented in Fig. 1. This sort of conversion constitutes evidence that the CH2CH 2 group 
in IVd constitutes part of a fixed, i .e. ,  cycl ic  sys tem.  Data from the mass  spectra of IVa and IVd (Fig. 2, 
spectra a and b) also speak in favor of an imidazotriazine structure. 

The pathways for the formation of a s er i e s  of characterist ic  fragments that prove the proposed structures 
of the compounds are presented below on the basis  of the metastable transitions and shifts of the correspond-  
ing peaks in the spectra  of IVa, d: 
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T A B L E  1. 2 - ( f l - C h l o r o e t h o x y ) - 4 , 6 - b i s [ a l k y l ( d i a l k y l ) a m i n o ] -  and 
4 - A l k y l a m i n o -  6-  d~a lky lamino-  s y m - t r i a ~ i n e s  

C o m  - 

pound 

IIIa 
IIIb 
ll lc 
IIId 
Hie 
ll lf  
Illg 

rap. ~ 

122--123 
84--85 

113--115 
122--124 
60--62 
72--?3 

Oil 

Found,% 

CI N 

16,7 32,4 
14,6 28,2 
13,2 25,8 
1~16 3o,5 
13,3 27,1 
14,7 2B,6 
12,0 23,5 

Empirical 
formula 

CTH~2CINsO 
CoHIsCINsO 
CuH2oCINsO 
CaH14CINsO 
C.H~CtN~O 
C~HI6CIN~O 
CI3H24C1NsO 

talc . ,  ~o 

Cl N 

16,3 32,1 
14,5 28.5 
13,0 25,6 
t5,3 30,2 
13.G 27.~ 
14:5 28:5 
I 1,8 23:2 

Yield,% 

a b 

68 7I 
73 88 
70 83 
87 97 
B3 97 
81 8B 
80 83 

TABLE 2. 2 - A l k y l ( d i a l k y l ) a m i n o - 4 - o x o - 8 - a l k y l - 6 , 7 - d i h y d r o i m i d a z o -  
[ 1 , 2 - a ] -  s y m - t r i a z i n e s  

Compound rap, ~ 

IVa 232--233 
IVa.HCI 260--262 

IVb 196--198 
IVb. HCI 233--235 

IVc 207--209 
IVc.HCI 259--261 

IVd 169--171 
IVd. HC1 203--204 

IVe 94--95 
IVe.HC[ t75--178 i 

Found,% 

| 

C t t  CL I N 

I 

46,6 6,4 38,9 
38,8 5:8 I~,7 32,4 
51,5 7,3 - -  33,7 
44,2 6,7 14,6 28,8 
55,8 8,3 - -  29,7 
48,3 7,6 13,1 25,9 
49,4 6,8 - -  35,6 
41,7 6,3 15,5 30,4 
55,4 8 3 30,2 
48,5 7[5 11~,,3127,2,, 

Empirical form ula 

CvHuNsO 
CTHIlNsO.HCI 
CgHIsNsO 
CgH~sNsO, HCI 
CuHIgNsO 
CuHIgNsO' HC1 
CsHIaN~O 
CsHI3NsO 'HCI 
CHHl0NsO 
QIH~9NsO. HCI 

Calculated, % ~- 

I / ~ c H C1 N 

t 
~ , 4 ,  61 - 36,616.~ 
3a,sI 5,5 116,4132,1190 
51,7 I 7,1 I --[33,4[89 
43,9[ 6,5 ] 14,5 I 28,5 [99 
55,71 8,o I - 13o,o 187 
48,2J 7,3 1i3,0125,6/89 
49,2] 6,7 --  135,9191 
41~5] 6,0 15,3"30,2198 
55,7 ] 8,0 -- 30,0/79 
48,2[ 73 13,0 27,o/94 

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

The IR s p e c t r a  of m i n e r a l  oi l  s u s p e n s i o n s  of the  compounds  w e r e  r e c o r d e d  wi th  a UR-10  s p e c t r o m e t e r .  
The PMR s p e c t r a  of CDC13 so lu t i ons  of the  compounds  w e r e  r e c o r d e d  wi th  a V a r i a n  T - 6 0  s p e c t r o m e t e r  wi th  
t e t r a m e t h y l s i l a n e  a s  the i n t e r n a l  s t a n d a r d .  The i nd iv idua l i t y  of the  compounds  was  m o n i t o r e d  by t h i n - l a y e r  
c h r o m a t o g r a p h y  (TLC) on a c t i v i t y  II  A120 3 wi th  e lu t ion  by  a c e t o n e - h e x a n e  (20 : 80 o r  15 : 85) and d e v e l o p m e n t  
wi th  0.5% AgNO~ s o l u t i o n  and in UV l igh t .  

Z - ~ - C M o r o e t h o x y ) - 4 , 6 - b i s | a l k y l ( d i a l l ~ j 1 ) a m i n o ] -  o r  4 - A l k y l - 6 - d i a l k y l a m i n o - s y m - t r i a z i n e s  (IIIa-g,  
T a b l e  1). A) A 0 . 1 - m o l e  s a m p l e  of I was  added  with s t i r r i n g  and coo l ing  (to - 5  ~ to  a s u s p e n s i o n  of 20.8 g 
(0.1 mole )  of p h o s p h o r u s  p e n t a c h l o r i d e  in 20 m l  of a b s o l u t e  e the r ,  a f t e r  which  the  m i x t u r e  was  r e f l u x e d  fo r  
3 h. I t  was  then  a l l owed  to s tand  ove rn igh t ,  a f t e r  which  i t  was  d i lu t ed  wi th  ice  w a t e r  and n e u t r a l i z e d  wi th  
NaHCO 3. The  p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n .  

B) A to ta l  of 4.0 g (0.1 mole )  of  10% NaOH so lu t ion  was  added  s lowly  d r o p w i s e  wi th  s t i r r i n g  and coo l ing  
(to - 5  ~ to a m i x t u r e  of 0.1 m o l e  of K and 32.3 g (0.4 mole)  of e thy l ene  e h l o r o h y d r i n ,  a f t e r  which the m i x t u r e  
"~as m a i n t a i n e d  u n d e r  the  s a m e  c o n d i t i o n s  fo r  1.5 h. It w a s  then  t r e a t e d  wi th  55 m l  of w a t e r ,  and  the  r e s u l t i n g  
p r e c i p i t a t e  was  r e m o v e d  by f i l t r a t i o n .  

2 - A l k y l ( d i a l k y l ) a m i n o - 4 - o x o - 8 - a l l c y l - 6 , 7 - d i h y d r o i m i d a z o [ 1 , 2 - a ] - s y m - t r i a z i n e s  ( IVa-e,  T a b l e  2). A s u s -  
p e n s i o n  of 0.01 m o l e  of K I a - e  in  10 m l  of xy l ene  was  hea ted  at  150 ~ fo r  5 h, a f t e r  which  the  h y d r o c h l o r i d e s  of 
IV w e r e  r e m o v e d  f r o m  the  hot  s o l u t i o n  by  f i l t r a t i o n .  A 0 .4 -g  (0.01 mole )  s a m p l e  of 10% NaOH s o l u t i o n  was  
added  g r a d u a l l y  to  a s o l u t i o n  of 0.01 m o l e  of the  h y d r o c h l o r i d e  in 5 m l  of w a t e r ,  a f t e r  which  the m i x t u r e  was  
e v a p o r a t e d  to o n e - t h i r d  of i t s  o r i g i n a l  vo lume  and e x t r a c t e d  wi th  c h l o r o f o r m .  The  e x t r a c t  was d r i e d  with  
MgSO4, and the c h l o r o f o r m  was  r e m o v e d  by  d i s t i l l a t i o n  to g ive  I V a - e .  

Z - D i m e t h y l a m i n o - 4 - o x o - 8 - m e t h y l - 6 , 7 - d i h y d r o i m i d a z o [ 1 , 2 - a ] - s y m * t r i a z i n e  (IVd). A s u s p e n s i o n  of 2 .45g  
(0.01 mole )  of IIff in  10 m l  of xy l ene  was  hea ted  as  d e s c r i b e d  above,  du r ing  which  m e t h y l  c h l o r i d e  was  evo lved  
v i g o r o u s l y  a t  120-130 ~ The  m e t h y l  c h l o r i d e  was  t r a p p e d  with  an a c e tone  so lu t i on  of 0.76 g (0.01 m o l e )  of t h i o -  
u r e a .  Compound  IVd was  i s o l a t e d  f r o m  the  xy l ene  so lu t ion ,  and 0.7 g (55%) of S - m e t h y l i s o u r o n i u m  c h l o r i d e ,  
wi th  mp  60-61 ~ (nap 59-61 ~ [4]), was  r e m o v e d  f r o m  the  ace tone  s o l u t i o n  a f t e r  2 h by f i l t r a t i o n .  Found:  C128.7; 
S 25.6%. C2HTC1N2S. C a l c u l a t e d :  C1 28.2; S 25.3%. 

[midazotria~ina We was similarly obtained from I[[g. 
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T E T R A Z O L E  D E R I V A T I V E S  

XII I .*  SYNTHESIS AND PROPERTIES 

OF 1- (1-ME THYL-  5- TETRA Z OLYL)- 3, 5- DIPHE NYL FORMA ZA N, 

A TETRAZOLIUM SALT, AND THE VERDAZYL RADICAL 

V.  P .  S h c h i p a n o v ,  S. A.  N a g o v s k a y a ,  
a n d  L .  S. P o d e n k o  

UDC 547.79 6.1r883.07 

The fo rmazan  named in the t i t le  arid its cor responding  t e t razo l ium sal t  were  synthesized.  It 
is shown that  both of these  compounds a r e  capable  of c leavage to give two te t razo le  f r agments .  
React ion products  involving the ring and exocyclic ni t rogen a toms a re  fo rmed in the methylaf ion 
of the fo rmazan .  The product  f r o m  the exocyclic ni t rogen a tom on heating is conver ted  to a 
Ieucoverdazyl  radical ,  which is capable  of undergoing oxidation to give the 1 - ( 1 - m e t h y l - 5 - t e t r a -  
solyl) -  3, 5-d iphenylverdazyl  radical .  

One of the c h a r a c t e r i s t i c  pecu l i a r i t i e s  of fo rmazans  and verdazyl  rad ica l s  containing a t e t razo le  res idue 
at tached to the N0) a tom is the i r  abil i ty to readi ly  undergo oxidation to give the cor responding  te t razo l ium [2] 
and ve rdazy l ium [3] sa l t s  with betaine s t ruc tu r e s .  In o rde r  to exclude the poss ibi l i ty  of the format ion  ofbe ta ines ,  
we a t tempted  to obtain a f o rm azan  and a verdazyl  radical  containing a t e t razo le  residue with a methyl  group in 
the 1 posi t ion.  

l. PbO 2, AcOH + 
+ R--~IH ~--c6H 5 2. HCI R- -N~N- -CeH 5 R--NH C6H~N2Cl 

I 

z "---..F ~ 

- I  N%n *~o. I~ , CH3 I .~N ROHv 
C6Hs C6H 5 C~Hs 

VII 

100 

HZ 

N~C.-NH 
[ 

C~H s 

VIII 

*See [1] for  communica t ion  XII. 

VI IV 

PbO2 
I-I 2 

R ~N/J~HN--C6 H5 --N 

n~c. ,N,  r = 
I n - n  
C611 ~ I Ctl a 

Tyumen Indust r ia l  Insti tute,  Tyumen  625000. Trans la ted  f rom Khtm[ya Getero ts ik l icheskikh  Soedinenii, 
No. 2, pp. 266-269, Feb rua ry ,  1977. Original  a r t i c l e  submit ted  December  3, 1975; rev is ion  submit ted  June 15, 1976. 

This material is protected by eopyrilht'registe;ed in th l  name o f  Plenum PublishingCorporation, 227 West 17th Street, New Yo;k, N.Y. 10011. No part 1 
o f  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 w.ritten permission o f  the publisher. A copy o f  this article is available from the publisher for $ Z 50. [ 

213 


