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The reac t ion  of t r i c h l o r o -  and t r i f luo roace t i c  acid amidines  with a romat i c  aldehydes and 
the reac t ion  of benz amidine with butyraldehyde yielded, r espec t ive ly ,  2 - a r y l - 4 , 6 r b i s  ( t r i -  
ch lo romethy l ) - ,  2 - a r y l - 4 , 6 - b i s ( t r i f l u o r o m e t h y l ) - l , 2 - d i h y d r o - s y m - t r i a z i n e s ,  and 2 -p ropy l -  
4 , 6 - d i p h e n y l - l , 2 - d i h y d r o - s y m - t r i a z i n e .  The reac t ions  of these  compounds and the p r e -  
v iously  obtained s y m - d i h y d r o t r i a z i n e s  with ace ty lenedicarboxyl ic  and propiol ic  acid e s t e r s  
were  studied.  

In [2] we demons t r a t ed  that  the reac t ion  of benzamidine  with a roma t i c  aldehydes yields 2 - a r y l - 4 , 6 -  
d i p h e n y l - l , 2 - d i h y d r o - s y m - t r i a z i n e s  (I), which are  readi ly  dehydrogenated and oxidized to the c o r r e s p o n d -  
ing s y m - t r i a z i n e s  and f o r m  an e s t e r  of 2 ,4 -d iphenylpyr imid ine-5 ,6-d icarboxyl ic  acid via the D i e l s - A l d e r  
r eac t ion  with d imethyl  ace ty lenedicarboxyla te  (II). 

To a s c e r t a i n  the effect  of e l e c t r o n - a c c e p t o r  groups in 1 ,2 -d ihydro - sy rn - t r i az ines  on the reac t ion  with 
I I  we obtained 2 - a r y l - 4 , 6 - b i s  ( t r i ch loromethyl ) -  and 2 - a r y l - 4 , 6 - b i s  ( t r i f l u o r o m e t h y l ) - l , 2 - d i h y d r o - s y m - t r i -  
azines  (iII and IV) {Table 1). 

In con t r a s t  to I, HI and IV do not r eac t  with II.  This  can be explained by the fact that the 
> C = N - - C : N  diene f r agmen t s  of HI and IV a re  depleted of e lec t rons  as a consequence of the shift in the 

I 
e lec t ron  densi ty  to the t r i ch lo rome thy l  and t r i f luo romethy l  groups ,  which excludes  the poss ibi l i ty  of the ad-  
dition of II  v ia  the D i e l s - A l d e r  reac t ion .  

R R 

N'~NH I 
ArCHO V N'~N 

III a-clva-c vl a-c 

The p r e s e n c e  of e l e c t r o n - a c c e p t o r  groups  also affects  the capaci ty  of III  and IV for  oxidation and de-  
hydrogenat ion.  Compounds IV are  not oxidized by te t rachlorobenzoquinone (V) and are  not dehydrogenated 
by t e t racyanoe thy lene ,  while m are  oxidized to s y m - t r i a z i n e s  (VI) only on prolonged heat ing with V. 

I t  was of in te res t  to a sce r t a in  the effect  of e lec t ropos i t ive  alkyl groups  at tached to C 2 in HI and IV on 
the reac t ion  with II .  However ,  the appropr ia t e  alkyl de r iva t ives  could not be obtained by the condensat ion 
of t r i c h l o r o -  and t r i f luo roace t i c  acid amidines  with butyraldehyde and i sova le ra ldehyde .  The reac t ion  of 
benzamidine  with buyraldehyde yielded 2 - p r o p y l - 4 , 6 - d i p h e n y l - l , 2 - d i h y d r o - s y m - t r i a z i n e  (VII). Produc t  VII 
is  r ead i ly  oxidized to the co r respond ing  s y m - t r i a z i n e  (VIII).  

The reac t ion  of VII with H yielded a substi tution addition product  (IX). 

* See [1] for  communica t ion  HI.  
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T A B L E  1. 2-A r y l - 4 , 6 - d i s u b s t i t u t e d  1 , 2 - D i h y d r o - s y m - t r i a z i n e  s 

R 
I 

N~" 

R / N Ar 

O 

Illa 
Illb 
llIc 
IVa 
IYb 
IVc 

Ar 

CCla C6Hs 
CCla j p-CH3OC6H4 
CCI~ [ p-(CHa) eNC6H4 
CFa ] C~H~I 
CF~ p-CI~OC~H4 
CF3 p-CIC~H4 

mp 

151--152 
140--142 
163--165 
 o8_%1o 

5 6  

Empirical I_ Found, % j Calc., % 

formula j C 14 ]gen* t [gen* 1 %  
: 

CuHTCI6Ns 34,26 1 52 54,00 33,54 1,78 54,00 80 
C~2HgCI6NaO 34,19I 2 09150,41/33,99 2,13 50 18 75 
CjaH~2CI~N4 35,6312 82148,83i35,73 2,77 48,67 72 
CnHTF6Na 45,32 1,94 38,3644,75 2,39/38,61 60 
C 2HgFoNaO 44 35 2 32134,48 14,32! 2,75!35,05 60 
CuH6CIF6Na [40,25[ 1,92134,52i40,071 1,83134,581 58 

*C1 fo r  I I I a - c ,  F fo r  I V a - c .  

T A B L E  2. 

Comp. 

Via 
Vlb 
VIe 

2 - A r y l - 4 , 6 - b i s  ( t r i c h l o r o m e t h y l ) - s y m - t r i a z i n e s  

CCI 3 

N~'N 

C Cla/~"N ]~ \Ar .  

Ar 

C6Hs 
p-CH ~OC6H 4 
p- (CH3) 2NC6H4 

mp 

96--98 
143--144 
180--182 

Empirical 
formula 

! ' 

CnHsCI6N3 33,76 1,33 546033711 1,29 54,28 57 
C~2HTCI6N~O 34,i9 1,60 50115 34[17 1,67/50,43 58 
Ct3HIoC%N4 35,87 2,40 48,42 35,89 2,33 i48,90 73 

T A B L E  3. 2-A r y l - 4 , 6 - d i p h e n y l -  1 -  (2-e thoxyc a r b o n y l v i n y l ) - l , 2 -  
d i h y d r o - s y m - t r i a z i n e s  

N~:5:~cn=c,-- coo%.s 

Comp 

XIa 
Xlb 
XIc 
Xld 

Ar 

C6H5 
p- (CHs) 2NC6H4 
p-BrC6H4 
p-CHaOC6H4 

mp 

79--80 
147--149 
187--189 
132--134 

Empirical 
formula 

C26H~N30~ 
C~sHesN402 
C2eH22BrN302 

C27H25N303 

Found, ~ Calc., % i 

I 11 C H Br C H Br % 

 6,39 5 ,80  - 76 ,28  5 ,66  : 
/72,22r6,19 - 174,3016,23 16,36 54 
[64,28/4,58 16,4953,95 4,54 

5 ,v3  - i 3,77 5,7  - 52 
t 

The c o u r s e  of the r e a c t i o n  in this  d i r e c t i o n  is appa ren t ly  expla ined by an i n c r e a s e  in the nuc leophi l ic i ty  
of the s e c o n d a r y  n i t r o g e n  a tom u n d e r  the inf luence of the alkyl  g roup  a t tached  to C 2. 

C6H 5 C6H. C H. CO,CH. CO~CH 3 o ~ a I " a . 
N~N ~ N~2"~. c.~c<c~cco,cu 3 N ~ N - - C _  C. 

c0. &b, - " 
VIII VII IX 

Compound  I forms an addit ion p roduc t  (XI) s i m i l a r  to  IX with e thyl  p rop io la te  (X). The X molecu l e  is 
u n s y m m e t r i c a l ,  the  pos i t ive  c h a r g e  is c o n c e n t r a t e d  on one c a r b o n  a tom,  and addit ion o c c u r s  at the m o s t  
nuc leophi l ic  n i t rogen  a tom of the s e c o n d a r y  amino g roup .  Compounds  III  and IV do not r e a c t  with X. 

The s t r u c t u r e s  of IX and XI w e r e  p r o v e d  by  the r e s u l t s  of e l e m e n t a r y  ana lys i s  and by IR s p e c t r a .  The 
IR s p e c t r a  of  the  s t a r t i n g  compounds  w e r e  obta ined  fo r  c o m p a r i s o n .  As VII and I p a s s e d  f r o m  the sol id  
phase  into solut ion,  a shift  in the band f r o m  the va lence  v ib ra t ions  of the double bonds at 1570 and 1610 c m  -1 
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xl a-d 
Xl  a At= C~II:: XI b AF=p~(CH~)~N'CuII4; X! Chr=p-BrCLIIl; Xl d Ar=p-CH3OCsH 4 

and of the NH bond at 3200 cm -1 to higher frequencies (1620, 1685, and 3445 cm -1, respectively)  is observed 
and is apparently associa ted  with breaking of the in te rmolecu la r  hydrogen bonds. The bands above 3100 
cm -1 d isappear  as  a consequence of hydrogen t r ans fe r  f rom nitrogen in IX and XIa-d,  and new bands, in ad- 
dition to a ce r ta in  change in the pat tern of the spect rum,  appear at 1625 and about 1720 cm -1 from the va-  
lence vibrat ions of the C ----C and C ~ O  bonds of the vinyl residue which contains carbonyl  groups.  The pos -  
sibil i ty of the formation of hydrogen bonds vanishes owing to the absence of an N - H  group in IX and XIa-d, 
and there  are  there fore  no differences in the spec t ra  of the solids and thei r  solutions. 

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

2-Ary l -4 ,6 -b i s  ( t r i ch lo romethy l ) - l , 2 -d ihydro - sym- t r i az ines  (IIIa-c) and 2 -Ary l -4 ,6 -b i s  ( tr if luoro- 
m e t h y l ) - l , 2 - d i h y d r o - s y m - t r i a z i n e s  (IVa-c). A solution of 0.024 mole of acid amidine and 0.012 mole of 
a romat ic  aldehyde in 5-10 ml of  ch loroform was refluxed for 5-6 h. The solvent was removed by vacuum 
distillation, and the residue was t r i tu ra ted  with ether  and f i l tered to give 60-80~c of a product which was 
purif ied by crys ta l l iza t ion  f rom alcohol or  benzene to give co lor less ,  c rys ta l l ine  substances that were so l -  
uble in acetone and ch lo roform (Table 1). 

2 -Ary l -4 ,6 -b i s  ( t r i ch loromethyl ) - sym- t r iaz ines  (Via-c). A solution of 0.005 mole of III and 0.005 
mole of V in 30-35 ml of benzene was refluxed for 5-6 h. The solvent was removed by distillation, and the 
res idue was t r i tu ra ted  with alcohol to give co lor less  c rys t a l s  of VI which were purified by crys ta l l iza t ion  
f rom ethanol (Table 2). 

2 - P r o p y l - 4 , 6 - d i p h e n y l - l , 2 - d i h y d r o - s y m - t r i a z i n e  (VII). A solution of 6 g (0.05 mole) of benzamidine 
and 1.8 g (0.025 mole) of butyraldehyde in 10 ml of dry ch loroform was refluxed for 10 h. The solvent was 
removed by vacuum distillation, leaving a t ransparent  yellow res in .  The reaction product was extracted 
with five 20-ml port ions of boiling petroleum ether  {70-100~ Cooling of the extract  gave 1.7 g (30%) of a 
product  with mp 117-119" (from aqueous alcohol). Found %: C 78.18; H 6.87; N 14.90. C18H19N 3. Calcu-  
lated %: C 77.83; H 6.90; N 15.14. 

2 -P ropy l -4 ,6 -d ipheny l - sym- t r i az ine  (VIII). A solution of 0.5 g (0.002 mole) of V in 5 ml of acetone 
was added with s t i r r ing  to a solution of 0.7 g (0.002 mole) of VII in 7 ml of acetone. The react ion mixture 
warmed up, and b r igh t - red  c rys ta l s  precipi tated.  The mixture  was allowed to stand for 24 h at room t e m -  
pera ture ,  the co lored  c rys t a l s  were fi l tered,  the fi l trate was evaporated,  and the residue was c rys ta l l i zed  
f rom alcohol to give 0.2 g (30%) of co lor less  c rys ta l s  with mp 79-80 ~ Found %: C 78.65; H 6.36. C18H17N 3. 
Calculated %: C 78.52; H 6.22. 

2 -P ropy l -4 ,6 -d ipheny l - l - (1 ,2 -d ime thoxyca rbony lv iny l ) - l , 2 -d ihydro - sym- t r i az ine  (IX). A total of 0.25 
g (0.002 mole) of II was added to a hot solution of 0.5 g (0.002 mole) of VII in 10 ml of absolute benzene. The 
solution immediate ly  darkened,  and the color  then passed through green to yellow. The react ion mixture was 
refluxed for 3 h, the solvent was vacuum evaporated,  and the residue was t r i tu ra ted  with alcohol and fi l tered 
to give 0.35 g (50%) of co lo r l ess  c rys ta l s  with mp 121-122 ~ (from alcohol. Found %: C 68.67; H 5.95; N 
10.10. C24H25N304 . Calculated %: C 68.71; H 6.01; N 10.01. 

2-A ry l -4 ,6 -d ipheny l -1 -  (2-ethoxycarbonylvinyl)- l ,  2 -d ihydro - sym- t r i az ines  (XIa-d). A solution of 0.01 
mole of I and 0.01 mole of X in 50 ml of d ry  benzene was refluxed for 4 h. The solvent was vacuum distilled, 
and the oily res idue was t r i tu ra ted  with methanol and fi l tered to give 50-60% of a product which was purified 
by crys ta l l iza t ion  from alcohol o r  aqueous methanol (Table 3). 

1 ~  

2. 
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