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Thermal Reactions of Octahedral Nickel ( 11 ) Complexes
Containing N, N, N’ -trimethylethylenediamine in a Solid Phase

Yoshinori IHARA, Ryokichi TSUCHIYA and Miyuki SAITO

Abstract

Thermal reactions of the complexes, [Ni(H,0),(N N N'-tmen),]X,, in a solid phase
were investigated, where NNN’-tmen is N, N, N’ -trimethylethylenediamine and X is Cl,
Br, or I. Distinct color changes from blue to green were observed in all the complexes upon
heating. It was found from the thermal analyses and the changes in absorption spectra and
magnetic susceptibilities under the thermal reactions that the complexes undergo
deaquation-anation keeping octahedral configuration. The effects of N-substituents in the
diamines and the anions on the above transformation were discussed as compared with the
other corresponding complexes containing N, N- or N, N ’-substituted ethylendiamines
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Table 1. Analytical data of the complexes.

Complexes H (g’) N
[N(H,OL(NNN tmen), ]I, | Obsd- 880 32.20 4. 68
S E
rono e, | 48 B E 3
i ] |8 18 58 ¥
|5 08 B
e |S535 B3 b

2 ® R

2—1 P
TG-DSC RBSIERZREXR 1 ~ 3R L1
RERFY (TG) MBCERTA &, EILYT
2 76°C ¥ TR LEERDIT%, BiLHT
1382°C % T2 8.23%. (b Ti1x 89°C ¥ T
6.20% 1 Hl- b AR LERRVNROI D,
L, O, FREhOEENS 2 L0
(KDL T\ % EE XIS A DO HEME, 9.
74%. 7.85%, 6.52% & X\ —FEHRL TL



FE « LB » B NI(I1)-NNN’ —tmen $# ko2 vEK T 119

Bo ZORKEIEIMELL T, EkH i b0
BAib#Tix, & i< pale blue 5 green ~,

¥ ok by Tit greenish blue 7% moss
green ~oOH—t 7 v I XANHERI NS, TG

Weight loss/%
[J%)

-
<

Fig. 1. Thermal analyses for
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Fig. 3. Thermal analyses
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Fig. 4. Electronic  spectra for [Ni(H,0),-
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Table 2. Absorption maxima and magnetic moment of
the complexes.

Absorption Vers

Complexes maxima (3710%cm—")| (B. M)

[Ni(H.0).( NNN’-tmen), ICl 1.2 16.8 26.7 | 3.16

[NiCL{NNN" -tmen); ] 10.4 15.4 25.0 | 2. 96
[Ni(H,0).( NNN’ -tmen), ] Br, 11.4 16.7 26.8 | 2.96
[NiBr;(NNN’—tmen)z] 10.7 15.4 25.1 3.13
[Ni(H,O)( NNN'~tmen), ] I, 10.9 16.1 26.7 3.15
[NiI{NNN’ -tmen), ] 14.6 3.07
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Fig. 7. Thermal reaction scheme for [Ni(H;0).-
{ NNN’-tmen), ] X, (X=Cl, Br, or ).
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Table 3. Initiation temperature and Enthalpy change of
the reactions

Initiation

Temperature T(C) AH(kcal/mol)
Chloride 49 33.18
Bromide 52 3.7
Todide 51 30. 83

RIED = v 20 -8, 3F  30~33
kcal/mol TH b, ZDFE, X 14 v ORI
LBBE, BEVSHObRTELY, i,
B OEREE OYBRISOEIIERT 5 b
DTH5,

3 £ =

4B NNN-tmen 4%, o 4 &0
N-B#C7 i v (NN-Cx510=5FL v
73V, NN-2 rF+LxzFL vy 7 3
YWN,N-vxz3r=31rv27:yv N,N'-
CEFATIFULVYST Ly, FRFh,
NN-dmen, NN’-dmen, NN -deen, NN’ -
deen LEEF) DO Btk RS & Lic B
GOBALERIGIZH\T, deaquation-anati-
on ¥k ZFHMD% A, deaquation *# B & L
T RACTE L, ok, BROZHIZHERE
EHOEH AL O, R B LN TR
S EIER TS Z LRI LTV 5,

RIEOWA, AR IUB®HRETHERE L
Tk, X1A4Y, o7 i vD 22088 »E L

Table 4. Classification of the reaction patterns.

NN Cl Br I NO, ClO.
NN -dmén A A B
NN’ -dmen A A A A
NN -deen A B / / /
NN’ —deen A A A A
~NNN '-tmen A A A
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