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Among the possible 拓s-l,2,4-triazii】yls (Fig. 1), 
only 3,3'-, and 5,5'-勿sT,2,4-triazinyls have been 
reported.1,2

Although the 3,3'—is-l,2,4-triazinyls are repor
ted, the method of the synthesis of 3,3'-阮sT,2,4- 
triazinyls is the reaction of 1,2-dicarbonyl com
pounds with ^/s~amidrazone, which is prepared by 
the reaction of dicyanide and hydrazine (Scheme 
1).

According to this method, only symmetric 3,3'- 
to-1,2,4_triazinyls can be prepared. The prepara
tions of 3,3? 1,2,4-triazinyls would be possible
by using 3-cyano- l,2t4_triazinyls, if the 3-cyano 
group could be changed into amidrazone by the 
reaction with hydrazine.

The preparation of amidrazone has been accom-
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Fig. 1. Possible &2s-lf2,4-triazinyls.

Scheme 1.

plished by the reaction of hydrazine on the thioa
mide3 and imidoether.4,5 Direct preparation of ami
drazone with hydrazine on the cyanide has also 
been reported in limited number.6,7 2-Cyanopyri- 
dine has been converted to the corresponding 
amidrazone by direct reaction of hydrazine, which 
is transformed to 3-(2-pyridyl)-l,2,4~triazine by 
the reaction with glyoxal.1,6 As a continuation of 
this reaction, 4-cyanopyridine was chosen and 
tried to react directly with hydrazine. But forma
tion of the corresponding amidrazone was unsuc
cessful. The corresponding amidrazone was for
med from imidoether, which was prepared by the 
reaction of ethanol with HC1 gas. Amidrazone was 
reacted with glyoxal to form 3-(4-pyridyl)-l,2,4~ 
triazine (Scheme 2).

3- Cyano-5,6-diphenyl- l,2,4_triazine was prepa
red from 3-thiomethyl-5,6-diphenyl-l,2,4_triazine 
(Scheme 3).

The direct substitution of 3-methylthio group 
to cyanide could not be accomplished.

Therefore the oxidation of 3-methylthio group
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to 3-methylsulfonyl group with KMnO4 in order 
to increase the leaving ability, was carried out, 
and then the substitution of 3-methylsulfonyl 
group to 3-cyano group was accomplished succes- 
sfully.7'9 3-Cyano-5,6-diphenyl-l,2,4-triazine was 
reacted directly with hydrazine, forming the corre
sponding amidrazone. Amidrazone was reacted 
with lt2~ dicarbonyl compounds, e.g. benzyl, acetyl 
and glyoxal, forming 5,6-diphenyl-5',6'~diphenyl- 
3,3f s~l,2,4거Hiazinyl, 5,6-diphenyl-5',6'-dime- 
thyl-3.3f-&zs~l,2,4-triazinyl and 5,6~diphenyl-3,3/_ 
bis-1,2,4-triazinyl respectively. The 3,3’나TsT,2,4- 
triazinyls were identified by NMR and mass spec
tra.

The attempt to get 3-cyano- 1,2,4-triazine from
3- methylthio-1,2,4-triazine with the same method 
was unsuccessful. Therefore the trial to synthesize 
the parent 3,3'湖s-l,2,4-triazinyl was abandoned. 
Also the attempt to get 3-cyano-5,6-dimethyl-1,2,
4- triazine from 3-methylthio-5,6-dimethyl~ 1,2,4- 
triazine was not successful.

As an extension of the above method, the reac
tion of 6-cyano-1,2,4-triazines with hydrazine to 
prepare 6,3'나MsT,2,4-triazinyls, another possible 
dimer of lt2,4_triazines( is attempted and the re
sult will be reported in another paper.

EXPERIMENTAL

All chemicals were purchased from Aldrich, and 
used without further purification. PMR spectra 
were recorded on Varian AM-300, and mass spec
tra were obtained on Shimadzu GCMS-QP 1000A.

Preparation of 3-(4-pyridyl)-!,2,4-tri azine. To 
the ether solution of 4-cyanopyridine (2.00 g, 19.2 
mmol) and absolute ethanol (1.50 g, 32.6 mmol), 

1.0 mol HCl/ether solution was added dropwise 
until there was no more precipitation, while coo
ling in ice bath. After stirring at room temperature 
for 2 hours, the solvent was evaporated. The resu
lting precipitate was again dissolved in absolute 
ethanol, and hydrazine (0.64 g, 20.0 mmol) was 
added dropwise to it, while cooling in ice bath. 
After the yellow solution was stirred for 1 hour 
at room temperature, the solvent was evaporated 
on a rotary evaporator, yielding yellow precipitate. 
The yellow precipitate was dissolved in absolute 
methanol, and aq. glyoxal (1.90 g, 32.8 mmol) was 
added at one time, and then 3 mL of triethylamine 
was added slowly to it, while cooling at —70 t：. 
After finishing addition of triethylamine, the reac
tion mixture was allowed to reach to room tempe
rature slowly and was stirred for further 13 hours. 
The reaction mixture was extracted with chloro
form and the product, 3-(4-pyridyl)- l,2,4_triazine, 
was separated through the silica gel column with 
eluent of ethyl acetate and low boiling petroleum 
ether (3 :1 by v이ume) (0.32 g, yield 10.5%).

mp 133-135 t；NMR (CDC13) 8 8.3 (dd, 
/=4.4, 2.1 Hz, 2H, Py-H), 8.7 (d, ；=2.4 Hz, 1H, 
triazine-H), 8.8(dd, J— 4.4, 2.1 Hz, 2H, Py-H), 9.2 
(d, J—2.4 Hz, 1H, triazine-H); MS: m/e (rel. int.) 
158 (ML 19), 130 (55), 104 (100), 78 (5).

Preparation of 5,6-diphenyl-5\6,-diphenyl-3,3，_ 
bis- 1,2,4-triazinyl. To the solution of 5,6-diphe- 
nyl-S-cyano-l^^-triazine (1.00 g, 3.9 mmol) in 20 
mL of absolute ethanol, the solution of absolute 
hydrazine (0.20 g, 6.3 mmol) in 20 mL absolute 
ethanol was added dropwise. After the reaction 
mixture was stirred at room temperature for 4 
hours, the solvent of the resulting yellow solution 
was evaporated to dryness under a rotary evapo
rator, yielding the amidrazone compound. The 
amidrazone compound without further purification 
was dissolved in 20 mL acetic acid with ammo
nium acetate, and then benzil (0.80 g, 3.8 mmol) 
was added to it and stirred at room temperature 
for 24 hours, yielding yellow precipitate. The resu
lting precipitate was filtered and recrystalized 
from acetic acid, yielding 5,6-diphenyl-5',6'~di- 
phenyl-3,3，_^^-l,2,4_triazine (0.28 g, yi미d 15.6%).
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mp 280~282 fc; Elemental Analysis: Cal. C, 
77.56; N, 18.09; H, 4.34. Obs. C, 77.16; N, 18.06： 
H, 4.29;NMR (TFA-D) 8 7.6~8.0 (m, 20H, 
Ph-H); MS: m/e (rel. int.) 464 (M+, 20), 178 (100).

Preparation of 5,6-diphenyl-5',6'-dimethyl-33- 
bis- 1,2,4-triazinyI. It was prepared by the same 
method of the above compound (yield 18.0%).

mp 290〜292 t;】H NMR (TFA-D) 8 2.4 (s, 1H, 
CH3), 2.8 (s, 3H, CH), 7.6~7.8 (m, 10H, Ph-H); 
MS: m/e (rel. int.) 340 (M+, 15), 178 (100).

Preparation of 5,6-diphenyl-3,3，-to~l»2,4-tria- 
zinyl. It was synthesized by the same method 
of the previous compounds. However, the product 
was recrystallized from DMF instead of acetic acid 
(yield 20.0%).

mp 284〜286 t;NMR (TFA-D) 8 7.5〜7.8 
(m, 10H, Ph-H, 2H, triazine-H); MS: m/e (冀L int.) 
312 (ML 9), 178 (100).
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