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2 ,3 ,4 ,5 -Te t r ahydro -  i, 2,4- t r iaz ine  der iva t ives  a r e  obtained when n i t roformaldehyde  a ry lhy -  
drazones  a r e  heated with formaldehyde and a romat i c  amines .  Bromoni t ro fo rmaldehyde  
a ry lhydrazones  r e a c t  with th iourea  to give subst i tuted 5 - i n imo-4 , 5 -d ihyd ro - l , 3 , 4 - t h i ad i -  
azoles  and r eac t  with sodioacetoacet ic  e s t e r  to give 1 - a r y l - 3 - n i t r o - 4 - a c e t y l - 5 - p y r a z o l o n e s .  
The action of chlerosulfonic  acid on cyanoni t roformaidehyde a ry lhydrazones  leads to r ing 
closing to the cor responding  1 ,3 ,5- t r iaz ines .  

N-Hydroxymethy la ry lhydrazones  of glycolaldehyde a r e  fo rmed in the reac t ion  of n i t roformaldehyde  
a ry lhydrazones  (I) with benzylamine in alcohol or  d imethy l fo rmamide  (DMF). I t  is known that  closing to 
a t r iaz ine  r ing occurs  in the condensation of a ry lhydrazones  of glyoxal, p -n i t robenzaldehyde  [1, 2], and 
furfura i  [3] with formaldehyde and benzylamine in DMF. 

We have found that t r iaz ine  der iva t ives  ( IVa-m,  Table 1) a re  also fo rmed  on prolonged heating of 
hydrazones  I with formaldehyde and benzylamine or a romat i c  amines .  The IR spec t ra  of IV contain an in-  
tense C =N absorpt ion band (1620 cm -1) but do not contain an NH absorpt ion band (3220 cm-1). 

Thiadiazole der iva t ives  (V) a re  fo rmed  when IT [4] a r e  heated with th iourea .  Pyrazo lone  de r iva t ives  
(VII) a r e  obtained when II r e a c t  with sodioacetoacet ic  e s t e r .  

In analogy with [6], we obtained VI by reac t ion  of hydrazones  III [5] with chlorosulfonic acid. The 
react ion apparent ly  p roceeds  through a step involving the format ion of an in te rmedia te  that  r e su l t s  
f rom 2 mole  of the ni tr i le  and 1 mole  of ehlorosulfonic acid [RC =NC(R) =NH]+SO3C1 - [7], which fo rms  the 
cor responding  t r iaz ine  With a th i rd  molecule  of the ni t r i le .  The IR spec t r a  of VI contain an intense C = N 
absorpt ion band (1620 0m -1) but do not contain a C-= N absorpt ion band (2250 cm-1). 
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TABLE 1. Te t rahydro t r iaz ines  

C o m  - 

pound 

IVa* 
I'v~T 
IVc 
1Vd 
IVe 
IVf 
,v 7 
IVi 
IVj 

IV k* 
IVI 
IVm 

] p-Cl 
p-Br 
I~NO~ 

p-Cl 
p-C1 
p-Br 
p-Br 
p-NOe 
p-NOe . 
2,3- (CHa) 

CHaCsH~ 
CH2C~H~ 
CH~CsH~ 
C~Hs 
p-C1C~H4 
p-BrCsH4 
p-C1C~H4 
p-BrC6H~ 
p-BrC~H~ 
p-CHaC6H4 
p-C1C6H4 
p-BrC~H~ 
p'CIC~H4 

i ! Empirical 
Imp, ~ i formula 

C~6H~sC1N402 
CI6HIsBrN402 
CIoHIsNsO4 
CIsHI4N402 
CIsHiaCI'N40~ 
C~sH~3BrN402 
CIsHI2CI~N402 
CfsHI2CIBrN402 
CjsH~2,B~N402 
C~6H~sBrN402 
C~sHj2CINsO4 
C~sH~2BrNsO4 
CaTH~TC1N402 

Found, Calc., 
% % 

 - iLT!-VI .~ 
10,9 
21,5 

1L-,O 19,9 !17,7 
22,0 

36,3 
21,4 
9,7 1974 

17,2 
16,3 

125--126 ! 
120--121 ~ 
150--151 
104--106 
147--149 
164-166 
135--137 
148--150 
130--132 
148--161 
184--185 
190--192 
98--100 

16,9 
14,4 
20,8 
t9,9 
17,2 

16,1 

16,7 
16,3 

17,0 10,6 
14,9 21,3 

20,5 -- 

1T0 
22,2 
16,0 
29,1 
36,4 
2t,3 
9,7 

i Yield, 
% 

84 
95 
86 
88 
89 
83 
46 
9O 
92 
88 
7O 
72 
75 

* Found: C 57.7; H 4.4%. Calculated: C 58.2; H 4.5%. 
]' Found: C 51.0; H 3.970. Calculated: C 51.2; H 3.770. 
$ Found: C 49.9; H 3.470. Calculated: C 49.8; H 3.3%. 

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

2- (p -Ni t ropheny l ) -4 -benzy l -6 -n i t ro -2 ,3 ,4 ,5 - t e t r ahydro - l ,2 ,4 - t r i az ine  (IVc). A 1 g (4 mmole) s am-  
ple of ni t roformaldehyde p-ni t rophenylhydrazone was dissolved in 10 ml of ethanol, and 1 g of 3670 formalin 
(1 mmole  of formaldehyde) and 0.6 g (6 remote) of benzylamine were added. The mixture was heated on a 
boil ing-water  bath for 25 h, after  which it was cooled, and the precipitate was removed by fi l tration and 
washed with alcohol. The yield of yellow c rys ta l s  (from alcohol) was 1.4 g (8670). Compounds IVa,b were 
s imi la r ly  obtained. 

2 - (p -Ni t ropheny l ) -4 - (p -ch lo ropheny l ) -6 -n i t ro -2 ,3 ,4 ,5 - t e t rahydro- l ,2 ,4 - t r i az ine  (IVk). A 1.0 g (4 
mmole) sample of ni t roformaldehyde p-ni t rophenylhydrazone was dissolved in 20 ml of DMF, and 1.0 g of 
36% formalin and 0.6 g (4 mmole) of p-chloroanil ine were added. The mixture was heated on a water bath 
for 3 h, af ter  which it was allowed to stand at room tempera ture  for 14 h and then poured into ice water.  
The precipi tate  was removed by fil tration and washed with water .  The yield of orange c rys ta l s  (from di-  
oxane) was 1.2 g (70%.)~ Compounds IVd-m were obtained under s imi lar  conditions. 

2 -Ni t ro -4 - (p -ca rboxypheny l ) -5 - imino-4 ,5 -d ihydro- l ,3 ,4 - th iad iazo le  (Va). A 1.44 g (5 mmole) s am-  
ple of bromoni t roformaldehyde p-carboxyphenylhydrazone was dissolved in 20 ml of ethanol, and equimo- 
lecular  amounts of thiourea (0.38 g) and sodium hydroxide (0.2 g) in 3 ml of water were added. The mix-  
ture was heated on a water  bath for 5-6 h. The product  was isolated f rom the alcohol solution by acidif i-  
cation with 570 hydrochlor ic  acid. Workup gave 0.26 g (2070) of dark-orange  c rys ta l s  with mp 163-165 ~ 
(from alcohol). Found: N 17.770. CgHgN404S.C2tIsOH. Calculated: N 17.9%. 

2-Ni t ro-4-(p-ni t rophenyl)75-- imino-4,5-dihydro- l ,3 ,4- th iadiazole  (Vb). This compound was s imi lar ly  
obtained in 22% yield. The orange c rys ta l s  had mp 137-138 ~ (from alcohol). Found: S 11.870. C8HsN504 S. 
Calculated: S 12.070. 

1 - (p -Ni t ropheny l ) -3 -n i t ro -4 -aee ty l -5 -pyrazo lone  (VIIa). A 1 g (3.5 mmole) sample of bromoni t ro-  
formaldehyde p-ni t rophenylhydrazone was dissolved in absolute ethanol (20 ml), and 3.5 mmele  of the so-  
dium salt  of acetoaeet ic  es te r  in 7 ml of e ther  was added to the alcohol solution. The mixture was then 
heated on a water  bath for 10 h. The solvent was par t ia l ly  evaporated, and the resul t ing precipitate was 
removed by fil tration and washed with alcohol to give 0.26 g (26%) of brown c rys ta l s  with mp 202-203 ~ 
(dec., f rom alcohol). Found: N 19.9%. CllHsN406. Calculated: N 19.270. 

1 - (p-Amidosul fonylphenyl ) -3-n i t ro-4-ace ty l -5-pyrazo lone  (VIIb). This compound was s imi lar ly  ob- 
tained. The brown c rys ta l s  had mp 250 ~ (dec., f rom alcohol). The yield was 44%. Found: N 17.3%. 
CllH10N406S. Calculated: N 17.270. 

2 ,4 ,6 -Tr i (p -bromophenylhydrazononi t ro formyl ) - l ,3 ,5 - t r i az ine  (Via). A 0.54 g (2 mmole) sample of 
cyanoni t roformaldehyde p-bromophenylhydrazine  was dissolved in 40 ml of chloroform,  af ter  which the 
solution was cooled with ice and 10 ml of chlorosulfonic acid was added slowly. The mixture was poured 
into ice water  af ter  3 h, and the result ing da rk-orange  precipitate was removed  by fil tration and washed 
with water  until it was neutral .  The yield of product  with nap 145-147 ~ (from alcohol) was 0 . 4 2 g  (80%). 
Found: N 20.4%. C24H15Br3N1206. Calculated: N 20.8%. 
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2,4,6-Tri(p-nitrophenylhydrazononitroformyl)- 1,3, 5-triazine (VIb). This compound was similarly 
obtained. The orange crystals had rap 152-153 ~ (from alcohol). The yield was 85%. Found: N 29.5%; tool. 
wt. 739. C24Hl~N15OI2. Calculated: N 29.8%; reel. wt. 705. 
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