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Abstract
Novel mixed-metal Cu(I)-Ni(Il) coordination polymers having an infinite one-dimensional

(1D) structure, {[Cu'sNi"Is(Pip-dtc),(C;HsCN)]*CHCL;}, (1) and {[Cu'sCu"Is(Hm-dtc),
(C,HsCN)]*CHCls}, (2) (Pip-dtc” = piperidine dithiocarbamate and Hm-dtc” = hexamethylene
dithiocarbamate), have been prepared and structurally characterized via X-ray diffraction.
These complexes comprised a mononuclear Ni(II) unit, Cu''L,, and a pentanuclear Cu(l)
cluster unit, Cu'sIs(C;HsCN),. The energy states of these coordination polymers were
investigated via photoelectron spectroscopy and diffuse reflectance spectroscopy, which
indicated the formation of the narrow bands based on the weak orbital’s overlap between the

mononuclear Ni(I) unit and the pentanuclear Cu(I) cluster unit.

Keywords: mixed-metal coordination polymer, crystal structure, dithiocarbamate ligand,
pentanuclear Cu(I) cluster, absorption spectra, photoelectron spectroscopy
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Fig. 1. An infinite chain structure of 1
formed by assembly of mononuclear Ni(II)
unit with dithiocarbamate ligands and
Cu()-I cluster wunits: Ni, green; Cu,
red-brown; Br, orange; S, yellow; C, white;
and N, blue. Hydrogen atoms and a crystal
solvent CHCI; are omitted for clarity.
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Fig. 3. An infinite chain structure of 2
formed by assembly of mononuclear Ni(II)
unit with dithiocarbamate ligands and
Cu(@)-I cluster wunits: Ni, green; Cu,
red-brown; Br, orange; S, yellow; C, white;
and N, blue. Hydrogen atoms and a crystal
solvent CHClI; are omitted for clarity.
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Fig. 4. Photoemission yield curves of the
coordination polymers 1 (a) and 2 (b) under
atmospheric conditions.

_14_



«CHCL3}, (3)8 KL U {[Cu'sCu"Is(Hm-dtc),
(EtCN)]*CHCL3}, (4) & HIFIEF—FHK L T
% (FNEh-5.21 eVEB L ¥-5.27 eV),
BN B F1B L ORICE LT, F0%E
FARREZ B ST B 72012, By RiE
DI AT SV ERE LT, 5B
K5t A2 ~27 s ol @l Rk %
MgO L READbEEHDO RV F —ITF
B, BHEREHWTITo72, ozt
% IR 7> 5 Kubelca-Munk =i f(R) =
(1-R’2RE VAR ZHEH LB JERITx L
TFu vy hL7=ONFig. 4()Th 5, H
= r ADSERITIZIER U AT b
VAR LT, 630 nm¥ L 1M80 nm T
2= LV S RO d-dER R K T
HINE RN ABRl S D, BICEEE
NI T A TN RS RN 6 =
v NAD~O BB EBICERK T 5
LMCT:EBNEHI NS, —F. BhLE
1B L2 TH680 nmfHiicd-diER
ISR T 2 W D S v D A, HLEESH
KIZHR_RERES 7 LTS, E7-.
mEEMOdOERIIERE 7 P L
LMCT#ER L Hg>TBY, valyd—
ELTEBIHIENTWA U EDZ &k,
AR TSR LT IR A A B R E 5+
OHOMOIZ = v 7 /L& @ DI JFTE L
TWDZENHEERTE D, EBEINOR
NEyFiEfAETHY . ZNETOR
AR AR E DRI A B —F
Ao HBNEIC L D ERUSEEOFMIL T
XMoot

Fig. 4(b)134#fil 2 — 3 L X —E. iz
[AR)YE"ZE# L= TH D, KT/
X — ORI DO ELERRDEI T DB 8
KXy v~ (HOMO-LUMOX v v )
FPEHTZZENTE B W TR O/
PLE ST IR T H I L A SE R
ARz L X —2 7 R LTEBY ., k
HOFECLVEB LAV FEy v
IXENLE 5y 1-1T1.40 eV, ENLE 5 -2
T1.48eVTH D, 2N 56 DEITIERIRF
BT & 13 (1.11eV) BXUY (1.14
eV) LV HREL, ZOZ ENBIRER
FAMFAGE RN E_FIE D E R D /S
ZEMBHLMNC ST, £ B FY
Y B B S o -HOMOYENR 35 L I
Y RE¥ v v I BE L 7ZLUMO%ENT
I XBCT B 5y T-1T-3.86 eV, Bl &5y 12
T-3.76eVThH -7,

(a) 1.0

A\ Ni(pip-dtc)2
i ——Coordination Polymer 1
08 F "L || e Ni(Hm-dtc)2
——Coordination Polymer 2
__ 06
X
= 04 |-
02 -
0.0 1 !

300 400 500 600 700 800 900 1,000
Wavelength (nm)

(b) 1.0
--------- Ni(pip-dtc)2
——Coordination Polymer 1
0.8 |- Ni(Hm-dtc)2 /
——Coordination Polymer 2
g or
< 04 - i
0.2 -
0.0 4.
0.0 3.0

Energy (eV) .

Fig. 5. (a) Diffuse-reflection UV-Vis-NIR
absorption spectra of mononuclear complex
Cu(iPr-pip-dtc), and coordination polymer 1
(0.01 mmol) after doping in MgO powder
(80 mg). Reflectance spectra were obtained
via Kubelka—Munk analysis. (b) Plots of the
modified Kubelka—Munk function versus the
energy of the exciting light.
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Fig. 6. TG-DTA curves of complexes 1 (a)
and 2 (b), measured under N, atmosphere.
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