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1,4-Disubstituted semicarbazides I ,  dithiocarbazates / I ,  / / I  and dicsters of N-(2,6-dialkylphenylamino)- 
imidodithiocarbonic acid /V, V were prepared from 2.6-dialkylphenylhydrazines. The products were tested 
for pesticide activity. 

Utilization of 2,6-dialkylphenylhydra~ines~*~ especially 2,6-diiiiethyIphenylhydrazine 
for the synthesis of fungicidally active conipounds was several times patented in the 
last decade3 - lo, Hungarian synthesized thiazolines with hypnotic activity 
and  derivatives of 5-pyrazolecarboxylic acid effective a s  sedatives, hypnotics and 
muscle relaxants from 2,6-dimethylphenylhydrazine. Japanese authorsI3 used this 
chcniical for a synthesis of 3-a11iino-1,3-thiazolidinediones. 

2,6-Dialkylphenylhydrazincs were eniployed for preparation of substituted 1,2,4-tria- 
zolc  derivative^'^, indo~y~forniazanes, indo~y~azetidiiiories and tetrazoliuni saltsl5. MSO 

new rearrangenients of 2,6-diaIkylphenylhydrazoiie wcre and action 
of mild oxidation reagents on 2,6-dimethylphenyIhpdrazine a n d  its condensation 
products was investigated"- 21, 

Our previous pape$2 concerned reactions of 2,6-dialkylphenylhydrazines with 2,3- 
dichloro- and 2,3-dibr01iio-4-0~0-2-butenoic acids, chloro-, bronio- and dichlo- 
roiiialeinic anhydride and N-(l,2,2,2-tetrachloroethyl)f~~iia1iiide. This paper presents 
reactions of 2,6-dialkylphenylhydrazines with phenyl and 3-chlorophenyl isocyanates 
leading to 1-(2,6-dialkylphenyl)-4-phenylseniicarbazides Iu - Ic and 1-(2,6-dialkylphe- 
nyl)-4-(3-~hlorophenyl)seniicarbazides Id -If. The reaction was carried out a t  15 "C in  
ether with good yields (Table I). 2,6-Dialkylphenylhydrazines were further reacted with 
carbon disulfide in the presence of concentrated aninioniuiii hydroxide to yield amnio- 
niuii i  2,6-dialkylcarbodithionate7 which, on treatment with benzyl chloride in situ 
afforded dithiocarbazates Ifu - I k ,  with ally1 chloride conipounds Ild - IIf, with methyl 
5-chloro1iiethyl-2-furancarboxylate compound IIg and wilh l-chloroniethyl-1,2,4-tria- 
zole conipounds IIIu - IIIc. Some selected dithiocarbazates ( f lu ,  Ifc, Ild, IIg) were used 
for preparation of diesters of N-(2,6-dialkylphenylaniino)i1iiidodithionic acid IV, V. 
Structure of conipounds prcpared was corroborated by the 'H NMR spectra (Tables I1 - IV). 

Collect Czech. Chem. Commun. (Vol. 57) (1992) 



1700 KrutoSikovi, Dandbrovb, KoneEnf: 
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TABU? I 
Characteristic data for compounds la  - le 

Calculaled/Found 

% C  % H  % N  % so 
Com- Formula M. p., 'C 
pound (M. w.) (Yield, %) 

la  

l b  

Ic 

I l l  

Ie 

I f  

1Ia 

IIb 

I I C  

IId 

IIr 

Ilf 

I k  

IIIn 

IIIb 

IIIC  

CisH17N30 
(255.3) 

CiaHi9N3O 
(269.3) 

Ci7Hz1N30 
(283.4) 

C15Hi6CIN30 
(289.8) 

CiaHisCIN30 
(303.8) 

Ci7HzoCIN3O 
(31 7.8) 

C16HisNzS2 
(302.5) 

C I ~ H ~ O N ~ S Z  
(316.5) 

CisH~zNzSz 
(330.5) 

CI ZHI aNzS2 
(252.4) 

Ci3Hi8N2S2 
(266.5) 

CI~HZONZSZ 
(280.5) 

Ci7HzoN203Sz 
(364.5) 

CizHisN5Sz 
(293.4) 

C I ~ H I ~ N S S Z  
(307.4) 

CMHI~NSSZ 
(321.5) 

135 - 140 
(91) 

(87) 

(77) 

(84) 
125 - 128 
(63) 

121 - 125 
(75) 

(87) 
137 - 139 
(86) 

(89) 
130 - 133 
(84) 

104 - 106 
(83) 

(82) 

(90) 

(54) 

(49) 

(53) 

110 - 113 

152 - 155 

180 - 184 

131 - 133 

127 - 129 

115 - 116 

113 - 117 

128 - 133 

124 - 129 

124 - 127 

70.57 
70.42 

71.35 
71.43 

72.05 
72.36 

62.18 
61.% 

63.26 
63.06 

64.25 
64.05 

63.53 
63.65 

64.51 
64.25 

65.42 
65.18 

57.10 
56.98 

58.59 
58.39 

59.96 
59.74 

56.02 
56.05 

49.12 
48.96 

50.79 
50.56 

52.31 
52.42 

6.71 
6.70 

7.11 
7.01 

7.47 
7.34 

5.57 
5.62 

5.97 
5.87 

6.34 
6.32 

6.00 
5.95 

6.37 
5.96 

6.71 
6.62 

6.39 
6.10 

6.8 1 
6.62 

7.19 
7.10 

5.53 
5.91 

5.16 
4.92 

5.51 
5.54 

5.95 
5.85 

16.46 
16.26 

15.40 
15.20 

14.85 
14.65 

14.50 
14.58 

13.83 
13.63 

13.22 
13.46 

9.26 
9.22 

8.85 
8.37 

8.46 
8.28 

11.10 
10.76 

10.51 
10.68 

9.99 
9.84 

7.68 
7.91 

23.87 
23.95 

22.78 
22.59 

21.78 
21.86 

- 

- 

- 

12.23 
12.36 

11.67 
11.57 

11.15 
11.32 

2 1.20 
20.95 

20.26 
20.06 

19.40 
19.65 

25.41 
25.06 

24.06 
24.28 

22.86 
22.66 

17.59 
17.46 

21.85 
21.91 

20.86 
20.92 

19.95 
19.76 
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TABU 1 
(Continued) 

Calculated/Found 

%C % H  % N  % S' 

Com- Formula M. p., 'C 
pound (M. w.) (Yield, %) 

IVa 

1% 

IVC 

IVd 

IVr? 

Wf 

Va 

V b  

v c  

Vd 

Ve 

CZ~HUNZO~SZ 
(440.6) 

CzsHzaNz03Sz 
(468.6) 

CioHz2Nz09z 
(390.5) 

CzoHz4N209z 
(404.5) 

czt HzaNzO3!% 
(418.6) 

Cz4HzsNzOsSz 
(499.6) 

C Z ~ H Z ~ N ~ O S ~  
(465.6) 

CZOHZIN~OS~ 
(415.6) 

CzsH23N30zS3 
(461.6) 

CI~HZINSSZ 
(383.52) 

CziHzsNsSz 
(411.9) 

34 - 35 
(67) 

(81) 

(65) 

(54) 
27 - 28 
(62) 

48 - 49 
(73) 

(85) 

(85) 
54 - 58 
(82) 

(73) 

(67) 

28 - 29 

31 - 32 

30 - 31 

102 - 104 

63 - 64 

121 - 123 

77 - 80 

62.70 
62.60 

64.07 
63.92 

58.44 
58.36 

59.38 
59.46 

60.26 
60.06 

57.70 
57.66 

6 1.90 
61.72 

57.78 
57.62 

65.05 
64.92 

59.50 
59.63 

61.24 
61.36 

5.49 
5.42 

6.02 
5.92 

5.68 
5.48 

5.98 
5.81 

6.26 
6.32 

5.04 
5.37 

4.98 
4.68 

5.09 
4.98 

5.02 
5.00 

5.51 
5.28 

6.18 
6.26 

6.36 
6.42 

5.98 
5.78 

7.17 
7.10 

6.92 
6.71 

6.69 
6.75 

8.41 
8.38 

9.02 
9.05 

10.11 
10.70 

9.10 
9.16 

18.26 
18.16 

17.07 
17.16 

14.55 
14.67 

13.68 
13.70 

16.42 
16.36 

15.85 
15.76 

15.32 
15.16 

12.83 
12.76 

20.66 
20.56 

22.91 
22.52 

13.89 
13.63 

16.72 
16.61 

15.57 
15.36 

% of CI. 

These conipounds were supposed to be potential pesticides, but none of them, tested 
for fungicideD and herbicidez4 activities by standard methods, showed effects conipa- 
rable with those of the standards used. 

EXPERIMENTAL 

The 'H NMR spectra of deuteriochloroform solutions containing tetramethylsilane as an internal reference 
were measured with a Bruker AM-300 apparatus operating at 300 MHz. 
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2,6-Dialkylphenylhydrazinium chlorides were synthesized according to refsSt0; the corresponding 
hydrazines were liberated with sodium hydroxide. 

1 -(2,6-Dimethylphenyl)-4-phenylsemicarbazide (la) 

Phcnyl isocyanate (1.1 g, 10 mmol) in ether (15 ml) was added to a stirred solution of 2,6dimethylphe- 
nylhydrazine (1.64 g, 10 mmol) i n  ether (20 mi) at 15 *C. Stirring was continued at room temperature for 
additional 2 h. The precipitate was filtered off and washed with ether. Yield 2.1 g (77.6%). 

This procedure was also applied for preparation of 1-(2-ethyl-6-methylphenyl)-4-phenylse.micarbazide 
( Ib) ,  1-(2-diethylphenyl)-4-phenylcarbazide (Ic) and 1-(2,6-dialkylphenyl)-4-(3-chlorophenyl)semi- 
carbazides Id - IA when starting from 2,6-dialkylphenylhydrazines and Jchlorophenyl isocyanate. 

Characteristic data for compounds la -If are listed i n  Table 1. 

Benzyl-3-(2,6-dimethylphenyl)dithiocarbazate (Ila) 

Concentrated ammonium hydroxide (2.3 ml) and dropwise carbon disulfide (2 g, 20 mmol) were added to 
a stirred solution of 2,6-dimethylphenylhydrazine (3 g, 20 mmol) in ethanol (20 mi) at 5 - 10 'C. The 
mixture was stirred at 25 - 30 'C  for 1 h; then, benzyl bromide (3.42 g, 20 mmol) was poured i n  and 
stirring was continued at 25 - 30 'C for 24 h. Afterwards, water (40 ml) was added, the mixtwe was 
cooled to 5 'C, the product was filtered off, washed with water to a neutral reaction and dried at 25 - 30 'C. 

Benzyl 3-(2-ethyld-methylphenyl)dithiocarbazate (Ilb) and benzyl 1-(2,6dialkylphenyl)dithiocarbazate 
(Ilc) were prepared from 2,6-dialkylphenylhydrazines and benzyl bromide, allyl 3-(2,6-dialkylphe- 
ny1)dithiocarbazates IId - Ilf from allyl bromide and 5-methoxycarbonyl-2-furfuryl-3-(2-ethyl-6- 
methy1)dithiocarbazate (IIg) from methyl 5chloromethy1-7-furancarboxylate. 

1,2,4-Triazol-l-ylmethyl-3-(2,6-dialkylphenyl)dithio~rba~tes Illa - I l k  were prepared from l-chloro- 
methyl-1,2,4-triazole i n  an analogous way. 

Characteristic data for compounds Ila - Ilg and IIla - I l k  are presented in Table 1. 

TABLE 11 
'H NMR data (6, ppm) of compoundsla -If 

Compound Hum. NH R1 R2 

la 7.48 d, 7.30 t, 7.06 d 8.20 bs. 6.45 bs 2.34 s 2.34 s 

Ib  7.44 d. 7.30 t, 7.06 d 8.23 bs, 6.42 bs 2.34 s 2.70 q 
1.25 t 

Ic 7.50 d, 7.30 t, 7.06 d 8.28 bs, 6.45 bs 2.71 q 2.71 q 
1.26 t 1.26 t 

Id 7.62 t, 7.30 d, 7.20 t 8.28 bs. 6.52 bs 2.34 s 2.34 s 

IC 7.62 1, 7.30 d, 7.20 t 8.30 bs, 6.53 bs 2.35 s 2.71 q 
1.26 t 

If 7.62 I, 7.30 d, 7.20 t 8.30 bs, 6.55 bs 2.70 q 2.70 q 
1.26 t 1.26 t 

a For la -If: 6.90 - 7.10 m (H-3, H-4, H-5). 
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N-(2,6-Dimethylphenylamino)-S-benzyl-S-(5-methoxycarbonyl-2-furfuryl)imidodithiocarbonate ( N u )  

Benzyl 3-(2,6-dimethylphenyl)dithiocarbazate (3.0 g, 10 mmol) was dropped into rnethanolic potassium 
hydroxide (0.6 g, 25 ml) with stirring at 15 "C. t i l l  a homogeneous solution is formed. Methyl 5-chlo- 

TABLE 111 
'H NMR data (a, ppm; J ,  Hz) of compounds Ila - Ilg 

R3 
R' R2 NH Com- 

pound CHI H-A H-B H-C 

110" 2.30 s 2.30 s 8.36; 5.88 bs 4.55 s - - - 
Ilb" 2.34 s 2.66 q 8.23; 5.90 bs 4.57 s - - - 

1.22 t 
IIC" 2.61 q 2.61 q 8.20 5.78 bs 4.50 s - - - 

1.15 I 1.15 t 

119 2.31 s 2.31 s 8.53; 5.89 bs 3.96 d 5.32 d 5.17 d 5.91 m 

IIrb 2.21 s 2.56 q 8.22; 5.82 bs 3.85 d 5.22 d 5.07 d 5.82 m 

I I p  2.61 q 2.61 q 8.13; 5.85 bs 3.91 d 5.27 d 5.11 d 5.85 m 

1.13 t 

1.16 t 1.16 t 
IIgC 2.31 s 2.62 q 8.37; 5.87 bs 4.64 s - - - 

1.21 t 

" For Ila .- Ilc: 6.90 - 7.05 m (H-3, H-4, H-5), 7.00 - 7.40 m (C,HS); * for Ild - llfi R3 = CH,-CH,= 
C(HJ-HB, J(H-A, H-C) = 16.9, J(H-B, H-C) = 9.7, ./(HA, 11-B) - 1, J(CH2, H-C) = 6.6; ' furan protons: 
7.10 d (H-4'), 6.50 d (H-3'), J(H-3', H-4') = 3.6. 

TABLE IV 
H NMR data (6, ppm; J, Hz) of compounds IIIO - IIIc 1 

Com- 
pound 

H,,," R' R2 CH2 H-3' H-5' NH 

Illa 7.00 bs 2.25 s 2.25 s 6.08 s 7.77 s 8.51 s 9.46 bs 
6.00 bs 

Illb 7.05 bs 2.26 s 2.61 q 6.10 s 7.85 s 8.56 s 9.21 bs 
1.18 t 6.02 bs 

Illc 7.09 bs 2.59 q 2.59 q 6.06 s 7.61 s 8.39 s 10.00 ts 
1.15 t 1.15 t 6.00 bs 

' Protons H-3, H-4, H-5. 
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TABLE v 
'H NMR data (6, ppm; I ,  Hz) of compounds IVa -1Vf 

R' 
R' R2 Com- 

pound" H-3' H-4' CH2 OCHj 
CHI H-A H-B H-C 

IVob 6.16 d 7.01 d 4.18 s 3.84s 4.14s - - - 2.20 s 2.20 s 

IVbb 6.10d 7.14 d 4.12 s 3.76 s 4.03s - - - 2.45 q 2.45 q 
1.05 t 1.05 t 

IVcc 6.36 d 7.06 d 4.25 s 3.84s 3.57 dt 5.11 d 5.06 d 5.89 m 2.25 s 2.25 s 

IVdc 6.09 d 6.93 d 4.09 s 3.79 s 3.51 dt 5.12 d 5.00 d 5.75 m 2.20s 2.57 q 
1.11 t 

We" 6.30 d 7.00 d 4.18 s 3.78 s 3.48 dt 5.08 d 5.00 d 5.78 m 2.51 q 2.51 q 
1.10 t 1.10 t 

IVP 6.10d 7.00 d 4.22s 3.86 s 4.14s - - - 2.15 s 2.49 q 

1.11 t 

a For IVa -We:  6.80 - 7.00 m (H-3, H-4, H-5); 
7.45 (H-A); 

for IVa, 1%: 7.20 - 7.30 m (C,HS), for IV' 8.13 (H-B), 
J(CH2, H-C) = 6.6, J(H-A, H-C) = 16.9, J(H-B, H-C) = 10.2, J(H-A, H-B) = 1.0. 

' 

TABLE VI 
'H NMR data (6, ppm; J ,  tlz) of compounds Va - Ve 

R3 
HU," R' RZ CHzN Other signals Com- 

pound CHZ C,H, 

Va 6.70 - 6.90 rn 2.02 s 2.02 s 4.05 s 5.32 s 7.05 -7.35 H,, 

Vb 6.70 - 6.90 m 2.05 s 2.05 s 3.50 d 5.35 s 7.05 - 7.35 H,,, 

4.88 s 7.05 - 7.35 H,,, 

c 

b vc 6.90 - 7.05 m 2.18 s 2.18 s 4.13 s 

Vk 6.75 -6.95 m 2.08 s 2.08 s 4.06 s 7.16 bs 5.48 s 7.85 H-5' 
7.70 H-3' 

Ved 6.96 bs 2.41 q 2.41 q 4.05 s 7.18 bs 5.50 s 7.86 H-5' 
1.05 t 1.05 t 7.72 H-3' 

" Protons H-3, H-4, H-5; b i n  multiplet H,,, of suhstituent R4: protons for CH2-CH=CH,: 5.11 (H-A), 5.01 
(H-B), 5.81 (H-C), J(A,C) = 16.9, J(B,C) = 10.2, J(A,B) - 1.0, J(CH2, H-C) = 6.6; protons of 1,2,4-tria- 
zole: H-3'. H-5'. 
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romethyl-2-furancarboxylate (1.7 g, 10 mmol) was added and stirred at 25 'C for 3 h. The mixture was 
poured into ice water (100 ml), the precipitate was filtered and crystallized from ethanol. 

This procedure was applied for preparation of N-(2,6-diethylphenylamino)-S-benzyl-S-(5-metho- 
xycarbonyl-2-furfuryI)imidodithiocarbonate (IVb), N-(2,6-dimethylphenylamino)-S-allyl-S-(5-metho- 
xycarbonyl-2-furfuryl)imidodithiocarbonate (IVc), N-(2cthyl-6-methylphenylamino)-S-allyl-S~5-methoxy- 
carbonyl-2-furfuryl)imidodithiocarbonate (IVd), N~2,6-diethylphenylamino)-S-aIlylS-(5-methoxycarbonyl- 
2-furfury1)imidodithiocarbonate (We), and N-(2-ethyl-6-methylphenylamino)-S-(4-nitrobenzyl)J-(5-metho- 
xycarbonyl-2-furfury1)imidodi thiocarbonate (IVfi. 

Compounds Vu - Ve were obtained by applying the procedure for preparation of IVu. Characteristic data 
for compounds IVu - IVf and Vu - Ve are listed in  Table 1. 
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