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1,4-Disubstituted semicarbazides /, dithiocarbazates /I, /1l and diesters of N-(2,6-dialkylphenylamino)-
imidodithiocarbonic acid 7V, V were prepared from 2,6-dialkylphenylhydrazines. The products were tested
for pesticide activity.

Utilization of 2,6-dialkylphenylhydrazines’? espccially 2,6-dimethylphenylhydrazine
for the synthesis of {ungicidally active compounds was several times patented in the
last decade® - !9, Hungarian authors'!!2 synthesized thiazolincs with hypnotic activity
and derivatives of 5-pyrazolecarboxylic acid cffective as sedatives, hypnotics and
muscle relaxants from 2,6-dimcthylphenylhydrazine. Japanese authors'® used this
chemical for a synthesis of 3-amino-1,3-thiazolidinediones.

2,6-Dialkylphenylhydrazines were employed for preparation of substituted 1,2,4-tria-
zole derivatives', indolylformazancs, indolylazetidinones and tetrazolium salts'®. Also
new rcarrangements of 2,6-dialkylphenylhydrazone were published!%!6- 18 and action
of mild oxidation reagents on 2,6-dimethylphenylhydrazine and its condensation
products was investigated!® - 2!,

Our previous paper?? concerned reactions of 2,6-dialkylphenylhydrazines with 2,3-
dichloro- and 2,3-dibromo-4-oxo-2-butenoic acids, chloro-, bromo- and dichlo-
romaleinic anhydride and N-(1,2,2,2-tetrachloroethyl)formamide. This paper presents
reactions of 2,6-dialkylphenylhydrazines with phenyl and 3-chloropheny! isocyanates
leading to 1-(2,6-dialkylphenyl)-4-phenylsemicarbazides fa — Ic and 1-(2,6-dialkylphe-
nyl)-4-(3-chlorophenyl)semicarbazides /d — If. The reaction was carried out at 15 °C in
cther with good yields (Table I). 2,6-Dialkylphenylhydrazines were further reacted with
carbon disulfide in the presence of concentratcd ammonium hydroxide to yield ammo-
nium 2,6-dialkylcarbodithionate, which, on trcatment with benzyl chloride in situ
afforded dithiocarbazates //a — Ilc, with allyl chloride compounds /ld — IIf, with methyl
S-chloromethyl-2-furancarboxylate compound IIg and with 1-chloromethyl-1,2,4-tria-
zole compounds Illa — Illc. Some selected dithiocarbazates (//a, Iic, Ild, Ilg) were used
for preparation of diesters of N-(2,6-dialkylphenylamino)imidodithionic acid IV, V.
Structure of compounds prepared was corroborated by the 'H NMR spectra (Tables 11 - IV).
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TABLE |

Characteristic data for compounds Ja - le

Calculated/Found
Com- Formula M.p., °C
pound (M. w.) (Yield, %) % C % H % N % s°
la CisH17N3O 135 - 140 70.57 6.71 16.46 -
(255.3) o1) 70.42 6.70 16.26
b CisHi9N3O 110 - 113 71.35 7.11 15.40 -
(269.3) 87 71.43 7.01 15.20
Ie C17H21N30 152 - 155 72.05 7.47 14.85 -
(283.4) an 72.36 7.34 14.65
Id Ci15H16CIN3O 180 - 184 62.18 5.57 14.50 12.23
(289.8) (84) 61.96 5.62 14.58 12.36
Ie CisH1sCIN3O 125 - 128 63.26 5.97 13.83 11.67
(303.8) (63) 63.06 5.87 13.63 11.57
If C17H20CIN;O 121 - 125 64.25 6.34 13.22 11.15
(317.8) (75) 64.05 6.32 13.46 11.32
lla Ci16H18N2S2 131 - 133 63.53 6.00 9.26 21.20
(302.5) 87 63.65 595 9.22 20.95
b C17H20N2S; 137 - 139 64.51 6.37 8.85 20.26
(316.5) (86) 64.25 5.96 8.37 20.06
e Ci18H22N2S: 127 - 129 65.42 6.71 8.46 19.40
(330.5) (89) 65.18 6.62 8.28 19.65
Id C12H16N2S2 130-133 57.10 6.39 11.10 25.41
(252.4) (84) 56.98 6.10 10.76 25.06
e Ci3H18N2S2 104 - 106 58.59 6.81 10.51 24.06
(266.5) (83) 58.39 6.62 10.68 2428
f Ci14H20N2S2 115 - 116 59.96 7.19 9.99 22.86
(280.5) (82) 59.74 7.10 9.84 22.66
1ig C17H20N2038: 113-117 56.02 5.53 7.68 17.59
(364.5) (90) 56.05 5.91 7.91 17.46
Hla C12H15NsS2 128 - 133 49.12 5.16 23.87 21.85
(293.4) (54) 48.96 4.92 23.95 21.91
b Ci13H17NsS2 124 - 129 50.79 5.51 22.78 20.86
(307.4) (49) 50.56 5.54 22.59 20.92
Hic C14H19NsS2 124 - 127 52.31 5.95 21.78 19.95
(321.5) (53) 52.42 5.85 21.86 19.76
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TaBLE 1
(Continued)
Calculated/Found
Com- Formula M. p., °C
pound (M. w.) (Yield, %) % C %H % N % S°
iVa C23H24N203S2 3435 62.70 5.49 6.36 14.55
(440.6) 67 62.60 542 6.42 14.67
vb C2sH28N203S2 28 - 29 64.07 6.02 5.98 13.68
(468.6) (81) 63.92 592 5.78 13.70
1ve Ci19H22N20382 31-32 58.44 5.68 7.17 16.42
(390.5) (65) 58.36 5.48 7.10 16.36
vd Ca0H24N20382 30-31 59.38 5.98 6.92 15.85
(404.5) (54) 59.46 5.81 6.71 15.76
IVe C21H26N203S2 27-128 60.26 6.26 6.69 15.32
(418.6) (62) 60.06 6.32 6.75 15.16
v C24H25N2058S2 48 - 49 57.70 5.04 8.41 12.83
(499.6) (73) 57.66 537 8.38 12.76
Va C24H23N3083 102 - 104 61.90 4.98 9.02 20.66
(465.6) (85) 61.72 4.68 9.05 20.56
Vb C20H21N3083 63 - 64 57.78 5.09 10.11 2291
(415.6) (85) 57.62 4,98 10.70 22.52
Ve CasH23N30,S3 54 -58 65.05 5.02 9.10 13.89
(461.6) (82) 64.92 5.00 9.16 13.63
Vd C19H21NsS2 121 - 123 59.50 5.51 18.26 16.72
(383.52) (73) 59.63 528 18.16 16.61
Ve C21H2sNsS2 77-80 61.24 6.18 17.07 15.57
(411.9) 67 61.36 6.26 17.16 15.36
“ % of Cl.

These compounds were supposed to be potential pesticides, but none of them, tested
for fungicide? and herbicide?* activities by standard methods, showed effects compa-
rable with those of the standards used.

EXPERIMENTAL

The 'H NMR spectra of deuteriochloroform solutions containing tetramethyisilane as an internal reference
were measured with a Bruker AM-300 apparatus operating at 300 MHz.
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2,6-Dialkylphenylhydrazinium chiorides were synthesized according to refs®!% the corresponding

hydrazines were liberated with sodium hydroxide.

1{2,6-Dimethylphenyl)-4-phenylsemicarbazide (/a)

Phenyl isocyanate (1.1 g, 10 mmol) in ether (15 ml) was added to a stirred solution of 2,6-dimethylphe-
nylhydrazine (1.64 g, 10 mmol) in ether (20 ml) 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-phenylsemicarbazide
(Ib), 1-(2-diethylphenyl)-4-phenylcarbazide (/c) and 1-(2,6-dialkylphenyl)-4-(3-chlorophenyl)semi-
carbazides /d — If, when starting from 2,6-dialkylphenylhydrazines and 3-chlorophenyl isocyanate.

Characteristic data for compounds Ja — If are listed in Table 1.

Benzyl-3(2,6-dimethylphenyl)dithiocarbazate ({//a)

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 ml) 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 in and
stirring was continued at 25 — 30 °C for 24 h. Afterwards, water (40 ml) was added, the mixture 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-ethyl-6-methylphenyl)dithiocarbazate (//b) and benzyl 1-(2,6-dialkylphenyl)dithiocarbazate
(IIc) were prepared from 2,6-dialkylphenylhydrazines and benzyl bromide, allyl 3-(2,6-dialkylphe-
nyl)dithiocarbazates I/d - 1If from allyl bromide and S-methoxycarbonyl-2-furfuryl-3-(2-ethyl-6-
methyl)dithiocarbazate (//g) from methyl 5-chloromethyl-2-furancarboxylate.

1,2,4-Triazol-1-ylmethyl-3-(2,6-dialkylphenyl)dithiocarbazates Illa — Illc were prepared from 1-chloro-
methyl-1,2,4-triazole in an analogous way.

Characteristic data for compounds //a — lig and Illa ~ lllc are presented in Table I.

TasLe 11
'H NMR data (8, ppm) of compounds Ja - If

Compound Hyrom® NH R! R?
la 7.48d, 7.30t, 7.06d 8.20 bs, 6.45 bs 234s 2.34s
1b 7.44d, 7301, 7.06d 8.23 bs, 6.42 bs 234s 2.70q

1.25¢

Ic 7.50d, 730, 7.06d 8.28 bs, 6.45 bs 271q 271 q
1.26 ¢ 1.26 t

1d 7.62¢, 7.30d, 7.20t 8.28 bs, 6.52 bs 234s 2345
le 7.621, 7.30d, 7.20t 8.30 bs, 6.53 bs 235s 271q
1.26 ¢

If 7.621, 7.30d, 7.20¢ 8.30 bs, 6.55 bs 2704 2.70q
126t 1.26 ¢

% 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 (/Va)

Benzyl 3-(2,6-dimethyiphenyl)dithiocarbazate (3.0 g, 10 mmol) was dropped into methanolic potassium
hydroxide (0.6 g, 25 ml) with stirring at 15 °C, till a homogeneous solution is formed. Methyl S-chlo-

TasLE II]

"H NMR data (3, ppm; J, Hz) of compounds /la — llg

Com-

o R R? NH
po CH, H-A H-B H-C
1a 230s 230 8.36; 588bs 455 - - -
b 234s 2.66 q 8.23; 590bs  4.57s - - -
1221
e 261q 2614 820; 578 bs  4.50s - - -
1.15 ¢ 1.15¢
e 231s 231's 8.53; 589bs  3.96d 5324 5174 59im
ne 221s 256 q 8.22; 582bs  3.854d 522d  507d 58 m
1.131
uf 261q 2619 8.13; 585bs  391d 527d  S511d  585m
1.16 t 1.16 1
g 231s 2624 837, 587bs  4.64s - - -
1211t

9 For Ia - Hc: 6.90 — 7.05 m (H-3, H-4, H-5), 7.00 - 7.40 m (CgHs); ® for /1d - 1If: R® = CH,-CHc=
C(H)-Hg, J(H-A, H-C) = 16.9, J(H-B, H-C) = 9.7, J(H-A, H-B) ~ 1, J(CH,, 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 (8, ppm; J, Hz) of compounds Illa - Iilc

Com-

2 ’ '

pound Hurom” R! R CH, H3 H-5 NH
lla 7.00 bs 225s 2.25s 6.08 s 777 s 8.51s 9.46 bs
6.00 bs
b 7.0 bs 2.26's 261 q 6.10s 785s 8.56 s 9.21 bs
1181 6.02 bs
e 7.09 bs 2.59q 2.59 q 6.06 s 7.61s 839s  10.00 bs
1.15¢ 1.15 ¢ 6.00 bs

4 Protons H-3, H-4, H-5.
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TABLE V
'H NMR data (8, ppm; J, Hz) of compounds /Va - IVf

RJ
C::‘d H3 H4 CH, OCH, R! R?
po CH, HA HB HC
IVa®  616d 701d 418s 384s 4l4s - - - 220s 220s
e 6104 7.14d 412s 376s 403s - - - 245q 2454

1.05t 105t
IVceE 636d 706d 425s 384s 357dt 511d 506d 58 m 225s 225s
e 6.09d 693d 4.09s 3.79s 351dt 512d 500d 575m 220s 2.57q

1.11¢

1ve* 630d 7.00d 418s 378s 348dt 5.08d S5.00d 578m 251q 251gq
.10t 1101t

IV/" 6.10d 7.00d 422s 386s 4.14s - - - 215s 249q
111t

“ For IVa - IVe: 6.80 - 7.00 m (H-3, H-4, H-5); ® for IVa, IVb: 7.20 - 7.30 m (CgHs), for IVf: 8.13 (H-B),
7.45 (H-A); € J(CH,, 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.

TasLE VI
'H NMR data (3, ppm; J, Hz) of compounds Va — Ve

RS
C°"“; Huron® R! R CH,N Other signals
potin CH, CeHs
Va 670-690m  202s  202s  405s b 532s  7.05-735 H,,
Vb 670-690m  205s  205s  3.50d ¢ 535s  7.05-735 H,
Ve 690-705m  218s  218s  4.13s b 488s  7.05-735 H,.,
vd! 6.75-695m  208s  208s  406s  716bs S548s  7.85 H-§’
7.70 H-¥

ve! 6.96 bs 241q 241q 405s  718bs 550s  7.86 H-S'

105t 105t 7.72 H-3'

“ Protons H-3, H-4, H-5; ® in multiplet H, o, of substituent R%; ° protons for CH,-CH=CHjy: 5.11 (H-A), 5.01
(H-B), 5.81 (H-C), JA,C) = 16.9, J(B,C) = 10.2, J(A,B) ~ 1.0, J(CH,, 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-furfuryl)imidodithiocarbonate (/Vb), N-(2,6-dimethylphenylamino)-S-allyl-S-(5-metho-
xycarbonyl-2-furfuryl)imidodithiocarbonate (/Vc), N-(2-ethyl-6-methylphenylamino)-S-allyl-S-(5-methoxy-
carbonyl-2-furfuryl)imidodithiocarbonate (/Vd), N«(2,6-diethylphenylamino)-S-allyl-S-(5-methoxycarbonyl-
2-furfuryl)imidodithiocarbonate (/Ve), and N-(2-ethyl-6-methylphenylamino)-S-(4-nitrobenzy!)-S-(5-metho-
xycarbonyl-2-furfuryl)imidodithiocarbonate (/V}).

Compounds Va — Ve were obtained by applying the procedure for preparation of /Va. Characteristic data
for compounds /Va ~ IVf and Va - Ve are listed in Table L.
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