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inside the coordination sphere of the nickel ion. The reverse dark reactions are ~~~~~ec~~~~ 
processes. 0 1997 Elsevies Science S.A. 

ithiocarbamnte complexes 

mplexes have been extensively stud 
isery [ 1,2], organic syntllesis 131, me 

radiation protect0 

Transition metal complexes with two dtc ligands have 8 pIanar structure 





dtc + + dtc + “+(dtc); + uw 
(c&c);+ +[Et,NCS(S)SCN tJ2+ (product 1 )-l-S w 

A mechanism wit one-electron transfer and dtc radicd abstraction is not dis- 
cussed because the spectrum of the tds molecule, the product of two-&c radical 
~e~Q~~~~~t~o~, is not found in stationary photolysis. 

QIPe dtc ligarnd, wit 



oO&.itc), f dtc - 4 #c) -I- eds 
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(& = 5.4 x 10g ha -I s-lj. Thus, the mechanism of the photolysis of 
carbamate complexes [34], as well as the reaction rate constant values for different 
stages of the process remain uncertain. 

3.4. Photochemistry and photochromism of/Vi(W) dithiocarbamate complexes 

3.41. Photochemical studies bj7 stationary methods 
In the first papers on the photochemical and photochromic activity of Ni( 

dithiocarbamate complexes, the investigations were conducted by steady-state m 
ods in the range R > 350 . In this spectral range, solutions of the Ni(dtc): complex 

N [24,29] have absorption bands with tnaxima at 18 200 
j and 22 800 cxuV1 (10.4) (the magnitude of 

E”10-3 (MI ’ cm - ‘) is specified in the parentheses). 
Ni(dtc),’ solutions have a very deep red-brown coleus during irradiation 

with UV or visible light, changes to a pale yellow color J. Some dozens of 
minutes after the termination of irradiation, in the dark, d-brown colour is 
completely restored. It is possible to divide the solvents into three groups on the 

dtc), and NiBrz complexes, and t 
following equation 1241: 

Wi’v(dtc)3+ + BH - E #ill(dtc)z +&Ii” Gw 

The final products are proposed on the basis of 
irradiation the methylene proton signals in the c 
disappear. Two new signals with 6 = 5.28 and 6 = 4.72, ass 
of the free tds molecule (6 =5.27) and hgands in the 
4.70 formed. 

N formation is assumed, based on an approximately 50% drop in the conduc- 
tance of the solution during photolysis. The quantum yield measured in the 
330-460 ntn range [29) has practically no dependence on wavelength, temperature, 
and light intensity, and is qua! to about 0.19. Although a mechanism for the 
photoprocess [24] was not propos+ the appearance of the tds molecule allows one 
to propose that the mechanism should be described by the following sequence of 
reactions: 

[Ni4’(dte-)J’ 2 [Ni3+(dtc-)J’ + dtc . (23) 

dtc * + dtc ’ -+ tds (24) 

[Ni3’(dtc-)2]’ +[Ni3’(dtc-)J+ -$Ni4+(dtc-),]+ i-[Ni’+(dtc-)]’ 
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[NP+(cltc-)]+ +[w+(dtc-)]+ 4[Edi2’(dtC-)*3+8Ni2’( 

Studies of the reverse dark reaction, ensuring the 
e shown that this is a second-order p 

at room temperature. % 
sequence of reactions 1241 

Ni(dtc) + + tds-Wi(dtc)~ Gw 

The detection of intemediate Ni(HI complexes employed ES 
dtc),+ in a frozen acetonitrile ( 120 ). After irradiation, the &se 
with an anisotropic g-factor (gx = 2 
pammagnetic Ni( III ) cornpi 

quantity of deco 

ig. 1 shows evolution of the optical spectrum during i 
solution in acetsnit Me, with a set of is0 
34 100,40 530, ad hotoreaction is observed t 
nickel complex Wi is the appearance of 

Fig. 1. Change in the optical spectrum of Ni(dh&c)& solution in acetonitde (2.2 x 
1 mm) on irratiation with A> nm: ( 1-6) irradiation for 0,4, 15,30,60, 
of pEi(~~-Bu,dtc), + tds solution (the coarcentration of each corqmeent being 2.2 x IO- 
from Ref. [SS]. 



bond between free sulphr atoms: 
hV 

Ni(dtc): 4 CNi4+(~tc-),lf*4[(dtc-),Ni3+ -SC(‘S)N 

0.5 

5QQQQ 40800 3QQQQ 28000 v, cm-1 

Fig. 2. Change in the optical spectrum of Ni(n- r in a methanol matrix (2. 
SO pm) on irradiation: (1-S) irradiation for 0, 5, 15, 30 and 4 min, respectively; (6) spectrum of the 
( Ni(Ah2dtc)2+ Et&k) system in a matrix (the concentration of each component being 2.44 x 10e3 M ). 
Adapted from Ret [ 55 J. 
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Fig. 3. Change in the optid sgzctrum of Ni u$Bc)& solution (4.93 x lo-” 
the laser pulse (308 nm) (cuvette 1.17 mm) at 
the difference between spctra 2 and 1. Adapted from 



Fig. 4. (a) Kinetic changes in the optical density of 
K after the laser puIse (532 ram: cuvette 1 mm). (Eb) 
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