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ABSTRACT. Syntheses and properties of zwitterionic dithiocarbamates and their nickel(Il) complexes
are described. The complexes have been characterized by mass infrared and electronic absorption spect-
roscopy, and conductivity measurement. Ni(IT}-dithiocarbamato complexes are soluble in polar solvents
such as water, methanol, and acetone etc. The possible structures were proposed on the basis of elemen-

tal analyses and physical properties.
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Scheme 1. Structures of dithiocarbamate ligands.
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Table 1. Analytical data of the nickel(II)-dithiocarbamates compounds

Calc’d (Found)

Compound m/e
C H N

A 40.42(40.06) 791(7.91) 15.71(15.48) 180
B 36.60(37.11) 7.36(7.63) 17.05(16.99) 164
C 36.60(36.72) 7.36(7.48) 17.05(17.60) 164
D 26.45(26.65) 5.92(5.96) 20.56(20.35) 136
E 40.42(40.59) 791(8.07) 15.71(15.34) 178
F 30.30(29.28) 7.07(6.50) 14.14(14.48) 198

[Ni(A),]Cl, 29.64(29.01) 5.80(5.75) 11.52¢11.20)

(Ni(B).]Cl. 24.10(25.08) 4.45(4.10) 11.24(11.14)

[Ni(C)] 31.02(31.95) 6.24(6.42) 14.47(15.18)

[NiD).1Cl, 17.92(18.60) 4.01(3.94) 13.93(13.73)

[Ni(E).]Cl;-3H0 28.5%(28.16) 5.99(5.70) 11.11(10.54)

[Ni(F).] 28.65(29.58) 4.81(4.85) 6.68( 6.62)
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Table 2. Molar conductances (Ax} of nickelID) di-
thiocarbamato complexes

Compound Ax, Q7 'mol~lem?
[Ni(A).]Cl, 291.0
(Ni(B).1CI, 2326

[Ni(C)] 1547 2.1
[Ni(D}]Cl, 167.1
[Ni(E).]JCL-3H,0 2418

[Ni(F).] 36.5

‘in acetonitrile,
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Table 3. Characteristic frequencies(cm™") of nickel(IT) compiexes with various dithiocarbamates

Compound Y¢s VhH VER VNi-s -NH
A 1030 3200 1520 2500
B 1005 3180 1520 2500
¢ 1040 3400 1485 2750
D 990, 1000 3220 1500 2550
E 970 3450 1470 2600
F 1050 3350 1560 -
[Ni@).]Cl, 990 3200 1530 380 2450
[Ni(B).ICl. 990 3150 1530 390 2450
[NI(C)] 970 - 1510 380 -
[Ni(D).Cl; 950, 980 3200 1490 400 2600
[Ni(E).1Cl,+ 3H:0 960 - 1550 380 2500
[Ni(F).] 980 - 1520 400 -~
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Table 4. Electronic absorption spectra data dithiocarbamates and their Ni{(Il) complexes in aqueous solution

Compound Amax(Eman)
A 35000(14886) 39700(11801)
B 34600(11157) 39500( 8939)
C 35100(12121) 38500(10800)
D 34700( 5113) 42900(11922)
E 34700( 8447 39200( 8236)
F 34700(12306) 38600(11919)
[NiAXICl, 13406(28.6) 16200(72.6) 21400(195.0) 2630(2873)
31100(1946) 35000(11461) 40800(19569) 45200¢20931)
[Ni(B).1Cl. 13400(38.9) 20800(119.8) 26100(1021) 31000(6596)
34700(13304) 40200(13830) 47600(11823)
[NI(C):) 13400(53.9) 21300(98.8) 26300(1471) 35300(4630)
43300(18739) 48100(15831)
[Ni(D)]Cl, 13500(78.7) 23000(250.9) 27000(419) 31000(1529)
34700(3690) 43100(10576)
[Ni(E),]Cly- 3H,0 16300(101.1) 23300(1016) 25800 1900) “31100(11843)
41300(10952) 45900(2059) .
[Ni(F).] 13800(41.7) 23500(384.3) 25500(551) 31000(3033)
40800(2578) 45900(2059)
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