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The cyclodehydrat ion  o f 2 - a e y l a m i n o p h e n y l - l , 2 , 4 - t r i a z o l e s  hasg iven  a s e r i e s  of mono-  and 
di t r iazoloquinazol ines .  The dependence of the t h e r m a l  c h a r a c t e r i s t i c s  of the compounds 
synthes ized  on the i r  s t r u c t u r e  has been studied. 

We have p rev ious ly  synthes ized  hea t - s t ab le  p o l y m e r s  containing t r iazoloquinazol ine  r ings  - p o l y t r i -  
azoloquinazolines [1]. F o r  a more  detai led s tudy of the va r ious  c h a r a c t e r i s t i c s  of t hese  p o l y m e r s  (spectra l ,  
t he rmal ,  etc.) and to de te rmine  the op t imum conditions for  the i r  syn thes i s ,  and also in view of the fact  that  
individual t r iazoloquinones [2] have been studied inadequately at the p r e s e n t  t ime,  in the p r e s e n t  work  we 
undertook the invest igat ion of a s e r i e s  of mono-  and ditriazoloquinazolLnes model ing the polytr iazoloqu}n- 
azot ines .  

As the genera l  method for  the synthes is  of these compounds,  we se lec ted  the cyclodehydrat ion of a r o -  
mat ic  2 -acy laminopheny l -  1 ,2 ,4 - t r i azo les  (VI, IXa-h ,  XVIIa-c) .  3 ,5-Dtphenyl-  1 ,2 ,4- t r iazo lo[4 ,3-c  ]quinazo- 
l ine (VII) was obtained by the following route:  
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The s t r u c t u r e s  of 25ni t robenzoylbenzamidrazone  (III), 5- (2 -n i t ropheny l ) -3 -pheny l - l , 2 ,4 - t r i azo le  (IV}, 
5- (2-aminophenyl)-  3-phenyl -  1 ,2 ,4- t r iazole  (V), 5- (2-benzamidophenyl)-  3-phenyl-  1 ,2 ,4- t r iazole  (VI), and 
(VII) were  conf i rmed by e l e m e n t a r y  and spec t r a l  ana lys i s  [1]. The cycl izat ion of (VI) into (VII), p robab ly  
taking place in a s i m i l a r  manner  to the format ion  of te t razolo[1,5-c]quinazol ine  [3] through the c o r r e s p o n d -  
ing hydroxy dihydro compound (Via} was accompanied  by the d i sappearance  in the IR s p e c t r u m  of absorpt ion 
bands in the 1610-1670-and 2 8 0 0 - 3 2 0 0 - e m - l r e g i o n s  that  a re  cha r ac t e r i s t i c  of amide bonds and of the NH 
group of a t r iazole  r ing and by the appearance  of absorp t ion  bands in the 1380-cm -1 region which a re  c h a r -  
ac t e r i s t i c  for  a t e r t i a r y  n i t rogen a tom.  
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TABLE 1. Conditions for  the Synthesis and Pur i f ica t ion  and Some P r o p e r t i e s  of the Compounds Obtained 

Conditions of Solvent for crys- i Decomp. pt., ~ Found, % Calc. ,  % 
, ~ mp, ~ ;sta~f!max. Ima-x. Empirical 

g synthesis, ~ tal l izat ion :dec. dec. Idec. formula 
o (h) il I ~II c H N c H 

IXa 

IXb 

IXC 

IXd 

IX,e 

IXf 

IXg 

IXh 

Xa 

Xb 

Xc 

Xd 

X e  

x f  

xg 

375--385 (4) 

375--385 (4) 

360--375 (4) 

390--395 (4) 

400 (4) 

300--320 (4) 

4oo(4) 

330--335 (4) Xh 

XIa 

Xlb 

Xle 

Xli la 

Xlllb 

Xll lc  

XIVa 

XIVb 

XIVc 

XVa 260 (3) 

XVb 260 (3) 

XVc 210 (4) 

XVIa 

XVIb 

XVtc 

XVIIa 

XVIIb 

XVllc 

XVIIIa 325--330 (3} 

XVIIIb 370 {4) 

XVTHc 350 (4) 

DMFA+water(2 : 1) 

DMFA~-water(2 : 1) 

DMFA 

DMFA 

DMFA+water(l : 2) 

DMFA+water(l : 1) 

DMFA 

DMFA+water(l : 1) 

DMFA 

DMAA* 

DMFA+EtOH (1 : 1) 

DMAA 

DMFA 

DMAA+ EtOH ~ l : l )  

DMFA 

DMAA 

Ether 

Acetone 

Ether 

Pyridine 

Pyridine 

W amr 

DMFA 

DMFA +water(1 : I) 

EtOH 

EtOH+ water (1 : 1) 

Acetone + H~O ( 1 : 2) 

328--330 

380--382 

355--358 

391--394 i 

330 i 

32O ! 

315 1 I 
I 

308--310 ] 

333--335 ] 440 

368--370 440 

356--358 i 460 

397--4OO 46O 

366--367 450 

310 430 

330--33l 500 

345--348 1.460 

71 

102--103 I 

67---68 
I 

- t 

230--231 

230 
(dec.) 

245 
(dec.) 
199--200 
(dec.) 

.246--247 

313--315 

Acetone + H~O(1 : 4) 315 

;iox,~n+e+:20 ,1 :1)  i 318--320 

330--331 ME .w t e r ( l : 2 )  

EtOH 342--344 

EtOH 

DMFA 

Acetone 

DMFA +water(1 : l) 

310 

382-383 

220 

315 

340--343 

330--332 

420 

430 

410 

490 

500 

505 

505 

500 

510 

520 

515 

490 

495 

485 

C36H26NsO~ 

C36H2GNsO2 

C42H3oNsO2 

C40H2sNsO2 

CasH2sNgO2 

C42H3oNsOa 

C43H3oNsOa 

C4~H~oN804S 

560 C36H~2Ns 

580 C3~H~2N8 

590 C'42H26Ns 

590 C40H24Ns 

580 C35H21N9 

600 C42H~6NsO 

580 C'~aI-12~N~O 

580 C.,.,I-t~6NsO2S 

CI2HI6N,,O2 

C 12H t6N20,~ 

CllHI~N~02 

CsH,~N~ 

C'sH,2Ns 

CzHI~N7 

C~2HtsNsO6 

C22HIsNsO6 

C~,HITNgO6 

C22H 14N804 

CnHI4NsO4 

C21ttlaNoO4 

C22H~aNs 

C22H~sNs 

C2,H17N9 

C3GI-I2~NsO~ 

C~H2~N80~ 

C~H~NoOz 

570 C~H~zNs 

570 C~6H~N8 

550 C~sHz~N~ 

71,3 

72,~ 

74,C 

73,7 

69,3 

71,9 

72,8 

67,6 

75,9 

76~0 

77,3 

77,5 

73,4 

72,1 

76,6 

70,9 

65,1 

65,4 

59,9 

49,6 

49,8 

43,8 

53,6 

53,7 

51,0 

59,3 

57,7 

55,1 

65,0 

66,8 

63,4 

69,8 

71,1 

70,5 

76.8 

76,7 

73,9 

4,4 

4,3 

4,5 

4,0 

4,1 

4,2 

4,2 

4,2 

3,8 

3,8 

4,1 

3,4 

4.0 

4,1 

3,8 

3,5 

7.3 

7,1 12,6 

6,8 18,8 

6,0 43,8 

6,1 43,9 

5,6 50,6 

3,6 22,5 

3,6 22,5 

3,4 25,6 

2,8 24,3 

2,9 24,6 

2,4 27,3 

4,9 27,9 

4,5 28,C 

3,9 31,6 

4,5 18,7 

4,4 18,2 

4,2 21,1 

3.9 19,2 

3,4 19,7 

3,5 21,2 

18,1 

18,3 

15,9 

17,0 

20,6 

16,0 

15,9 73,1 

15,9 67,9 

19,5 76,3 

76,3 19,6 

17,3 78,5 

17,7 77,9 

22,2 74,0 

16,6 73,6 

16,8 77,0 

15,8 71,1 

12,7 65,4 

65,4 

59,8 

50,0 

50,0 

43,5 

53,9 

53,9 

51,4 

58,1 

58,1 

55,4 

66,6 

66,6 

63,8 

71,6 

71,6 

70,8 

76,1 

76,1 

74,1 

Yield, 
% 

N 

71,6 4,3 

71,6 4,3 

74,3 I 4,4 
I i 

73,6 i 4,3 

69,61 4,1 

72,0 4,3 

4,2 

4,0 

3,9 

3,9 

4,0 

3,9 

3,7 

3,9 

3,9 

3,7 

7.3 

7,3 

6,8 

6,2 

6,2 

5,7 

3,7 I 22,8 90 

3,7 22,8 92 

3.5 25,7 88 

3,1 24,7 78 

3,1 24,7 80 

2,4 27,7 90 

4,6 28,3 70 

4,6 28,3 75 

4,0 31,9 70 

4,3 18,7 85 

4,3 18,7 80 

4,9 21,3 75 

3,9 19,8 76 

3,9 19,8 65 

3,7 22,2 65 

18,6 86 

18.6 83 

16,4 80 

17,2 78 

20,9 8t 

16,2 75 

15,9 78 

16,0 84 

19,8 I 75 

19,8 76 

17,4 80 

18,2 75 

22,2 82 

17.0 80 

16,7 85 

15,9 80 

12,8 75 

12,8 73 

19,0 70 

43,7 85 

43,7 85 

50,8 88 

* D M F A  - dimethyl formamide;  DMAA - d imethylacetamide .  
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The cyclodehydrat ion of (VI) may lead e i the r  to compound (VII) or  to a product  i somer ic  with it - 2,5- 
dipbenyl[1,2,4]tr iazolo[1,5-c]quinazoline (VIIa). However,  we succeeded in isolating only one product.  The 
s t ruc tu re  of the compound obtained is being investigated at the p resen t  t ime;  the t r iazoloquinazol ines  de- 
scr ibed  in the p resen t  paper  a re  provis ional ly  cons idered  to be the 1,2,4- t r iazolo [4,3-c]quinazolines. 

A number  of di{ 3-phenyl [1,2 ,4]triazolo [4,3-c]quinazolin- 5-yl~ a renes  (Xa-h; Table 1) were  obtained by 
the react ion of (V) with the dichlorides of a romat ic  dicarboxyl ic  acids (VIIIa-h) followed by the thermal  cy-  
clodehydrat ion of the resul t ing  d i [2 - (3 -phenyl - l ,2 ,4 - t r i azo l -5 -y l )phenylca rbamoyl ]a renes  (IXa-h). 

N - - N  N - - N  N - - N  N - - N  
V+ Ar(COCI)2 ~ II II II II ~ II lJ II II 

VIII a-h ~ / C ~ N J C - - C s H s  C ~  7~ 'v /C~ 'N/C--C6Hs  C 6 H s - - C ~ N ~ C ~  
- H H I I 

II It II H N 
o ,x a - h  o x a-h 

z-~ ? / 7 - %  Z7-%_ f 

The synthesis  of the di{ 5-phenyl [1,2,4]triazolo [4,3-c]quinazolin-3-yl~ arches  (XVIIIa-c) began with 
aromat ic  diamines containing 1 ,2 ,4- t r iazole  r ings in the ortho positions to the amino groups.  The diamines 
were  obtained by a method analogous to that used for  the synthesis  of (V) [1] involving the react ion of di- 
e s t e r s  of b icarbimidic  acids (XIa-c) with (I) o r  of d iamidrazones  of a romat ic  dicarboxylic  acids (XIIIa-c) 
with 2-ni t robenzoyl  chlor ide (XII), the cycl izat ion of the resul t ing di(2-ni t robenzoylamidrazones)  (XIVa-c) 
to the d i [5- (2-n i t rophenyl ) t r iazo l -3-y l ]a renes  (XVa-c), and the reduction of the l a t t e r  to the di[5-(2-amino-  
pheny l ) - l , 2 ,4 - t r i azo l -3 -y l ] a r enes  (XVIa-c). The benzoylat ion of the diamines (XVIa-c) gave the di[5-(2- 
benzamidopheny l ) - l , 2 ,4 - t r i azo l -3 -y l ]a renes  (XVIIa-c), the cyclodehydrat ion of which yielded the di{ 5-phen- 
y l - l , 2 , 4 - t  r iazolo  [4, 3- c ]quinazolin-3-yl} a renes  (XVIIIa-c). 

C2HsO'x~. A r, ~/OC2Hs 
I + HN ~ --~%NH 

XI a-c 

N H 2 -  H N \ C _ A r , _ C / N  H --N H 2 / - ' ~  
NO2CoH4COC1 + HN ~ ~NH 

Xll XIII a - c  

O NH O 
I U II 

NO2C6H4C N HN HEAr NH NHCCsH4NO2 

XIV a - c  

N - - N  N - - N  N - - N  N - - N  
II H II II ~ II II II rl 

NO2 C6 H 4--C..N ~C--Ar '--C~.N~C--C~ H 4N O2 N H2C6 H4~-~N~C--Ar" -C . .N/C- -C6  H4N H 2 
n .  H H H 

xv a-c XVl a-c 

N - - N  N - - N  N - - N  N - - N  
II II II II ~ 11 , [ I 

~ C . . ~ l ~ C  ' Ar' C, .HN~C,~_~ ~ . r  N i C - -  A r - - ~ . ~ N  . l ~ . ~ r : j ~ ,  

0 0 

XVII a - C  XVIII a-C 

a A r ' = ~ - ;  b A r ' = ' - ~ ; C  A r ' = . ~  

The study of the thermal  stabil i ty of the model  compounds synthes ized by d i f ferent ia l  thermal  analysis  
and dynamic t h e r m o g r a v i m e t r y  in a i r  has shown that all the di tr iazoloquinazolines undergo degradation in 
two stages.  

EXPERIMENTAL 

2-Nitrobenzoic hydrazide (1) was synthesized as described previously [i]. mp 123~ (from water). 
According to the literature [4], mp 123~ 

Benzimidic ester (II) was obtained by PLaner's method [5] and purified by distillation at I04-I05~ 
(2 mm). According to Pinner [5], bp I01-I02~C (5mm). 
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2-Ni t robenzoylbenzamidrazone  (IH). A mixture  of 0.01 mole of (I) and 0.01 mole of (1I) in 30 ml of 
ethanol was boiled for  2 h. The yellow product  that s e p a r a t e d  out was f i l te red  off. Yield 83%, mp 185~ 
(decomp.,  f r o m  ethanol). 

5 - (2 -Ni t ropheny l ) -3 -pheny l - l , 2 ,4 - t r i azo le  (IV) was obtained by heating (III) in vacuum (pressure  of 
1 mm) at 200-210~ for  3 h, Yield 77%. mp 185-186~ [from a mixture  of ethanol and w a t e r  (1 : 4)]. 

5 - (2 -Aminopheny l ) -3 -pheny l - l , 2 ,4 - t r i azo le  (V). A mixture  of 0.01 mole  of (IV) and 0.25 mole of hy- 
drazine hydrate  was heated with Raney nickel in 50 ml of ethanol at 60~ for  3-4 h. The iV) was isolated by 
pour ing the r e a c t i o n  mixture  into water .  Yield 85%. mp 190~ [from a mixture  of ethanol and wa te r  (1 : 1)]. 

5 - (2 -Benzamidopheny l ) -3 -pheny l - l , 2 ,4 - t r i azo le  (VI). A mixture  of 0.01 mole of (V), 0.01 mole of 
benzoyl  chlor ide,  and 30 ml of d imethylace tamide  was kept at 0~ for 3 h and was then poured into cold wa-  
t e r ,  and the (VI) that s epa ra t ed  out was f i l tered off. Yield 79%. mp 256~ (decomp.,  f r o m  ethanol). 

3 ,5-Diphenyl -1 ,2 ,4- t r iazolo  [4,3-c]quinazoline (VII) was  obtained by the heat  t r ea tmen t  of (VI) in vac -  
uum at 260-270~ for  3-4 h [1]. Yield 80%; mp 175~ (f rom ethanol) [1]. 

The dichlorides of a roma t i c  dicarboxyl ic  acids (VIIIa-h) were  obtained by t rea t ing  the appropr ia te  
acids with thionyl chloride in the p resence  of catalyt ic  amounts of pyridine.  After  the r emova l  of the ex-  
cess  of thionyl chloride by dist i l lat ion,  the dichlor ides  we re  pur i f ied by c rys ta l l i za t ion  f r o m  anhydrous in- 
e r t  solvents  o r  by dist i l lat ion.  The di(acid chloride)s  obtained had the melt ing points given in the l i t e r a -  
ture [6-13]. 

The Di [2 - (3 -pheny l - l , 2 ,4 - t r i azo l -5 -y l )pheny lca rbamoyl ]a renes  (IXa-h). With s t i r r ing ,  0.01 mole of 
an a roma t i c  dicarboxyl ic  acid dichloride was added to a solution of 0.02 mole of (V) in 50 ml of d imethyl-  
acetamide.  The reac t ion  mixture  was s t i r r e d  for  2-3 h and was poured into water .  The white substance  
that s epa ra t ed  out was f i l te red  off and c rys ta l l i zed  (Table 1). 

The di( 3 -pheny l - l , 2 ,4 - t r i azo lo  [4,3-c]quinazol-5-yl~ a renes  (Xa-h) w e r e  obtained by the t he rma l  de- 
hydration of(IXa-h) in vacuum (pressure  of 1 mm) at t e m p e r a t u r e s  above the i r  mel t ing points.  The condi-  
tions for  the synthesis  and purif icat ion of the compounds obtained, and a lso  the i r  main c h a r a c t e r i s t i c s  a re  
given in Table 1. 

Isophthal imidic  e s t e r  (XIa) was obtained by the method of Toshiyuki et  al. [14]; mp 71~ (from ether) .  
According to the l i t e ra tu re  [14], mp 71~ 

Terephthal imidic  e s t e r  (XIb) was obtained by the method of Zai t seva  et al. [15]. mp 102-103~ (from 
acetone).  According to the l i t e r a tu r e  [15], 102.5-103.5~ 

Pyr id ine -2 ,6 -d i ca rb imid ic  E s t e r  (XIc). A mixture  of 18.9 g (0.01 mole) of py r id ine -2 ,6 -d ica rbon i t r i l e  
[16], 250 ml of dioxane, and 15 ml of absolute e the r  was sa tu ra ted  with dry HC1 at 0~ for  4 h. Then it was 
kept for  five days and the prec ip i ta te '  that had fo rmed  was f i l te red  off, washed with e ther ,  and dried. The 
melt ing point of the py r id ine -2 ,6 -d ica rb imid ic  e s t e r  dihydrochloride that was obtained was l l0~ t r ea tmen t  
with 30% K2CO 3 solution then gave the f ree  py r id ine -2 ,6 -d i ca rb imid ic  e s t e r  with a yield of 70~; mp 67~ 
(f rom ether) .  

Diamidrazone of Isophthal ic  Acid (XIIIa). To a solution of 4.4 g (0.02 mole) of diethyl isophthal imidate  
in 40 ml of absolute ethanol was added 2.2 g (0 .044mole)of  hydrazine hydrate ,  and the mixture  was f i l te red  
and was then boiled for  15 min. Af ter  cooling to 0~ yellow c ry s t a l s  deposited.  The product  was f i l te red  
off, washed with e ther ,  dried,  and r e c r y s t a l l i z e d  f r o m  pyridine.  At 150~ the product  was orange,  and at 
280~ it b ecame  co lor less .  

The d iamidrazone  of terephthal ic  acid (XIIIb) was obtained by the method of Ried and Schomann [17]. 
The product  had no melt ing point but los t  its co lor  at 180~ in ag reemen t  with the l i t e r a tu r e  [17]. 

The d iamidrazone of pyr id ine -2 ,6 -d ica rboxyl ic  acid was obtained by H e r g e n r o t h e r ' s  method [18]. mp 
231~ according to the l i t e r a tu r e  [18], mp 231~ 

The Di(2-ni t robenzoylamidrazones)  (XIVa-c). a) A mixture  of 1 mole of an ethyl d icarb imidate  (XIa- 
c) and 2 moles  of (I) in ethanol was boiled,  and the yellow substance  that s epa ra t ed  out was f i l te red  off and 
crys ta l l ized .  

b) At 0~ 0.02 mole of (XII) was  added by drops  to a s t i r r e d  mix ture  of 0.01 mole of a d iamidrazone 
of a dicarboxyl ic  acid, 30 ml of d imethylace tamide ,  and 2.12 g (0.02 mole) of Na2CO 3. The reac t ion  mixture  
was s t i r r e d  for 3 h and was poured into ice wa te r ,  whereupon a yellow product  s epa ra t ed  out (Table 1 ) .  

1430 



The di [5- (2-nitrophenyl)- l ,2,4-tr iazol-3-yl]arenes (XVa-c) were obtained by the heat treatment of 
(XIVa-c) above their  melting points. The conditions for the synthesis and the main properties of (XVa-c) 
are given in Table 1. 

The di [5- (2-aminophenyl)- 1,2,4-tr iazol-3-yl  ]arenes (XVIa-c) were obtained by the reduction of com- 
pounds (XVa-c) with hydrazine hydrate over Raney nickel in boiling ethanol (Table 1). 

The di [5- (2-benzamidophenyl)-l ,2,4-tr iazol-3-yl]arenes (XVIIa-c) were obtained by standard proce-  
dures: with st irr ing,  0.02 mole of benzoyl chloride was added to a solution of 0.01mole of one of the 
diamines (XVIa-c) in 40 ml of dimethylacetamide. The reaction mixture was s t i r red  for 2-3 h and was 
poured into water. The precipitate that deposited was fil tered off and crystallized. 

The di~ 5-phenyl [1,2 ,4]triazolo [4,3-c]quinazolin-3-yl} arenes (XVIIIa-c) were obtained by the thermal 
cyclodehydration of (XVIIa-c) at 325-370~ for 3-4 h (pressure 1 mm) (Table 1). 
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