
Bis[4-phenyl-5-(p-tolyl)-l,2,4-triazol-3-yl ] Disulfide (XII). A solution of 1.3 g (5 
mmole) of iodine in 50 ml of ethanol was added dropwise with thorough stirring and ice cool- 
ing in the course of 30 min to a solution of 2.89 g (i0 mmole) of VII in 25 ml of ethanol. 
After all of the iodine had been added, the reaction mixture was stirred at room temperature 
for another 30 min. The resulting precipitate was separated by filtration. 

Similar iodination of VIII gaye bis[4-phenyl-5-(p-nitrophenyl)-l,2,4-triazol-3-yl] disul- 
fide (XIII). 

4-Iodomethyl-4,5-dih___xdro-6-~tolyl)thiazolo[2,3-c]-l,2,4-triazole Hydriodide (XIV). A 
solution of 2.54 g (i0 mmole) of iodine in i00 ml of ethanol was added dropwise with thorough 
stirring and ice cooling to a solution of 2.31 g (i0 mmole) of III in 15 ml of ethanol. After 
all of the iodine solution had been added, the reaction mixture was stirred for another 30 min 
at room temperature. The precipitate was remove d by filtration and washed with ether. 

Thiazolo[2,3-c]triazoles XV-XVII were similarly obtained by iodination of IV-VI. 
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SYNTHESIS OF 2-(4'-METHYL-I',3'-IMIDAZOLIDON-I'-YL)-sym-TRIAZINES 

V. V. Dovlatyan, L. L. Gyul'budagyan, 
E. N. Ambartsumyan, and R. G. Mirzoyan 

UDC 547.491.8.07:088.8 

N-Cyano-N-a!lylamino-sym-triazines, which were synthesized by the reaction of allyl 
bromide and the potassium salts of cyanoamino-sym-triazines, were converted to 2- 
(4'-methyl-1',3'-imidazolidon-l'-yl)-sym-triazines by the action of hydrogen perox- 
ide in an alkaline medium. A similar transformation occurred inhydrochloric acid 
or under the influence of hydrogen chloride in alcohol. The structures of the 
products were confirmed by IR and mass-spectral data and alternative synthesis. 

sym-Triazine derivatives have great practical value as chemical agents for the protection 
of plants. Epoxypropylamino-sym-triazines could be of definite interest as herbicides if one 
takes into account their structural similarity to the preparation "metoprotrin" [2-methylmer- 
capto-4-isopropylamino-6-(3-methoxypropylamino)-sym_triazine], which displays pronounced se- 
lectivity with respect to grain crops [i]. 

In order to study the possibility ofobtaining epoxypropylamino derivatives of sym-tria- 
zines wesynthesized N-cyano-N-allylamino-sym-triazines and studied their behavior under epox- 
idation conditions. The synthesis of N-cyano-N-allylamino-sym-triazines I-IX (see Table i) 
was accomplished by the reaction of the potassium salts of cyanoamino-sym-triazines with al- 
iyl bromide. 
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TABLE i. N-Cyano-N-allylamino-sym-triazines 

C o m -  
p o u n d  

I CHa 
I 1 i-C3H7 

IlI C2,Hs 
IV CHa 
V i-CaH7 

VI CHa 
VII i-Call7 

VIII CH3 
I X  s - C 4 H 9  

R~ 

CH• 

H 

N(CH3)2 
NHCaHT-i 
NHC2H5 
OCH~ 
OCH:a 
SCHa 
SCHa 
CI 
CI 

mp, ~ 

87--89 
110--112 
66--68 
88--90 
78--80 89- o 
84~85 

Empirical 
Rj formula 

0,54 CuH17NT* 
0,65 CmH21N7 
0,69 CllHITN7' 
0,51 CIoN!4N60 
0,49 CuH~6N60 
0,63 CloH14N6S 
0,69 CIIH16N6S 
0,35 C9HuN6C1 
0,41 CuH~NsCI 

N,% 

found ealc. 

39,35 39,65 
35,35 35,63 
39,60 39,68 
36,11 35,89 
33,49 33,87 
34,01 33,60 
32,11 31,80 
35,61 35,29 
31,16 31,51 

Yield, % 

90 
89 
90 
85 
76 
90 
70 
83 
78 

*Mass spectrum, m/z (%): 247 (i00), 246 (46), 232 (58), 218 
(12), 207 (54), 163 (50), 96 (86), 71 (70), 69 (54), 44 (78), 
43 (55), and 41 (80). 
tA viscous undistillable liquid. 

K- NCN NC - N CttTCH:CH 2 

N ; V~'N N ~ " "  N 

R N Q"N IQX -!'--~c--l}"-cn=:J:-~!':~ ' 
R ! -" R 1 

I IX 

Absorption bands at 2240 (~C~N), 3090 and 3030 (vC-H), 1640 (v~), and 990, 950, and 
920 cm -I (SCHz=CH) are present in the IR spectra of all of the compounds obtained. 

In addition to the maximum peak of a molecular ion (M § with mass number 247, peaks of 
ions at 218" ~M-- NCH3] +) and at 207 and 163, which are formed as a result of the successive 
elimination of allyl and dimethyiamino groups by M +, are present in the mass spectrum of I 
(Table I). These mass-spectrometric data confirm the structure of I. 

We have established that the corresponding epoxy compounds are not formed in :the action 
of hydrogen peroxide on I-IX in the presence of potassium carbonate and that substituted tri- 
azinylurea derivatives, which subsequently undergo cyclization to give 2-(4'-methyl-l',3'- 
imidazolidon-l'-yl)-sym-triazine derivatives, are formed, evidently as a result of initial 
hydrolysis of the cyano group. 

H202 
1-IX - - ~  

�9 - NII .  CO N Ct[~CII=CI12] H N ~ ( "  CtI3 
�9 i j / ) N ~ ' ~ N  0 ~ " ' N  

R1R) N j ~ N  5"~.X - . ' N~N 

R 1 N N X 
X-XVIII 

This intramolecular heterocyclization reaction proceeds in the same way as the formation 
of 3-aryl-4-methylene-5-alkyl(5,5-dialkyl)oxazolidin-2-ones from alkynyl esters of arylcar- 
bamic acids [2] or the synthesis of 5-methyl-3,3-diphenylpyrrolidin-2-one from 2,2-diphenyl- 
penten-4-oic acid nitrile [3]. 

The IR spectra of X-XVIII contain absorption bands at 1690 cm -I that are due to an amide 
group, but absorption bands of C~N, CHz--CH-----CH2, and CH2--CH--CH= groups are absent. 

,0 
The formation of an imidazolidone ring is confirmed by data from the mass spectrum of 

X, in which, first, the [M- CaH4] + ion peak that is characteristic for allylarylamines (see 
the ion at 207 in the spectrum of I) is absent, and, second, ion peaks at 222, 194, 179, and 
138 (see Table 2), which are formed in different stages of the dissociative ionization, are 
observed : 

*Here and subsequently, the numbers that characterize the ions are the m/z values. 
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TABLE 2 .  
tuted sym-Triazines 

Con> 
pound R R ~ 

X 
XI 

XII 
XIII 
XIV 
XV 

XVI 
XVII 

XVII1 

CHz 
i-CaH7 
C2Hs 
CHa 
i-CaH7 
CHa 
i-CaH7 
CHa 
s-C4H9 

2-(4'-Methyl-l',3'-imidazolidon-l'-yl)-4)6-Substi- 

CHa N(CHa)9 
NHCaHT-i 

~Ha NHC~H~ 
OCHs 
OH 

CHHa SCHa 
SCHa 

CHa C1 
OH 

rap, ~ /~j 

[69--1701 0,30 
140--1471 040 
138--1401 0142 
118--120] 0,55 
318--3201 0,47 
140---141 i 0,50 
142--143 0,55 
141--142' 0,(30 
120---122 0,52 

Empirical I 
formula 

I found 

CnH19N:O* 37,00 
CIaH2aNrO 33,6 
CuHIgNrO 36,8 
CIoHI6NsQ 33,5 
CloH16N~ 33,1 
CIoHITN~SO 31,4 
CuHisN~SO 29,9 
C9HlaN~C10 32,5 
CuHIsN602 31,7 

N, % 

Ca[c. 

36,97 
33,44 
36,98 
33,2 
33,3 
31,3 
29,7 
32,7 
31,5 

Yield, 
07o 

78 
76 
85 
75 
66 
83 
85 
70 
64 

*Mass spectrum, m/z (%): 265 (58), 222 (42), 221 (27)) 207 (50), 
195 (25), 194 (16), 179 (25), 138 (25), 96 (i00), 71 (75), and 
44 (28). 

j C I t  3- +" 
tIN - - ~  / I 

o ~\N A " - 4 3  -CO 
222 --~ lk~4 

(HNCO or NC2H 5) 
N ~N I 
I 1 1  * ] - 4 3  (NC2H 5 o r  ttNCO~ 

5<. 

l (CHs)2N" "N N(CH3) 2 

X, M + 
--+. -]+- 

NH 

N / < N  N I 
N Z ' ~ N ~ J  ~CH -C3H 5 3 I[ z~J I ' 

< " N  ~'N(CH3) 2 . . . .  ~N/ / .k .~  N(C|13) 2 

l a g  179 

The structure of 2-(4'-methyl-l',3'-imidazolidon-l'-yl)-4,6-bis(isopropylamino)-sym- 
triazine (XI) was confirmed by alternative synthesis by reaction of the corresponding tria- 
zinylurea [4] with allyl bromide. 

CH~ 
HN - - " /  

NH-CO-NH2 r162 / j  
] o N 

BrCH CH=CH N 

(CH~'2CHHN~N/~'~NHCH(CH 5)2 <.~ 
_ , (CH .)2CHltb~-'/~ N ~ ~NtlCH(CH 5) 2 

XI 

We also carried out the acidic hydrolysis of I-IX with hydrochloric acid or in alcohol 
under the influence of hydrogen chloride. In an aqueous medium under conditions of peroxide- 
alkaline or acidic hydrolysis N-alkyl-N-cyanoamino-sym-triazines that contain a labile meth- 
oxy group or a labile chlorine atom in the 4 position and an amino hydrogen atom in the 6 
position undergo hydrolysis to the corresponding hydroxy compounds (XIV, XVIII). 

EXPERIMENTAL 

The IR spectra of mineral oil suspensions of the compounds were recorded with a UR-10 
spectrometer. The mass spectra were obtained with an MKh-1303 spectrometer with direct in- 
troduction of the samples into the ionization region at an ionization energy of 50 eV, The 
individuality of the substances was monitored by thin-layer chromatography (TLC) on Silufol 
UV-254 with acetone--hexane (4:5) as the eluent and development with 2% AgNO3 + 4% Bromphenol 
Blue + 4% citric acid. 

2-N-Cyano-N-allylamino-sym-triazines (I-IX). A 1.4-g (0.011 mole) sample of allyl bro- 
mide was added to 0.01 mole of the potassium salt of the 2-cyanoamino-sym-triazine [obtained 
from 0.01 mole of the corresponding cyanoamino-sym-triazine [5, 6] and 0.7 g (0.011 mole) of 
ground potassium hydroxide in 15 ml of acetone], and the mixture was heated at 50-60~ for 
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3-4 h. The mixture was filtered, the acetone was removed from the filtrata, the residue was 
treated with water, and the aqueous mixture was filtered (Table i). The products were re- 
crystallized from octane. IR spectrum: 2240 (CEN); 1540, 1600 (C=~); 3090, 3030, 1640, 940, 
950, 920 cm -i (CH_-CH2). 

2-(4'-Methyl-l',3'-imidazolidon-l'-yl)-sym-triazines (X-XVIII). A) A 20-ml sample of a 
4 N solution of K2C03 was added with ice cooling to 0.01 mole of I-IX in 40 ml of methanol, 
after which 20 ml of 30% hydrogen peroxide was added dropwise, and the mixture was heated at 
40-50~ for 6 h. The precipitate was removed by filtration to give X-XVlII (see Table 2). 

B) An 8-ml sample of concentrated hydrochloric acid was added to 0.01 mole of I~ II, or 
II!, and the mixture was allowed to stand overnight. Water (I0 or 15 ml) was added, and the 
mixture was neutralized with sodium carbonate. The resulting precipitate was removed by fil- 
tration and recrystallized from aqueous acetone (i:i). This method was used to obtain X-XII 
(Table 2). IR spectrum: 1690 (~); 3300 (NH); 1540, 1600 cm -I (~). 

2-(4'-Methyl-l',3'-imidazolidon-l'-yl)-sym-triazines (XIV-XVII). A 1.5-g sample of dry 
hydrogen chloride was passed through a solution of 0.01 mole of V-VIII in 15 ml of methanol, 
after which the mixture was allowed to stand overnight. Water (i0 ml) was then added, and the 
mixture was neutralized with sodium carbonate�9 The precipitate was removed by filtration. 
This method was used to obtain XIV-XVII (Table 2). 

2-(4'-Methyl-l',3'-imidazolidon-l'-yl)-4,6-bis(isopropylamino)-sym-triazine (XI). A 
mixture of 0.35 g (0.005 mole) of ground pstassium hydroxide, 1.25 g (0.005 mole) of 2-carbam- 
ido-4,6-bis(isopropylamino)-sym-triazine, and I0 ml of acetone was stirred for 1 h, after 
which 0.7 g (0.005 mole) of allyl bromide was added, and the mixture was heated at 60-65~ 
for 8 h. The acetone was removed, and the residue was washed with water and removed by fil- 
tration to give 0.3 g (41%) of a product with mp 146-147~ no melting-point depression was 
observed for a mixture of this product with XI obtained by method A. 
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