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Scheme 1 Synthesis of ligand L

Fig. 1 'H-NMR spectrum of L
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Fig. 2 SEM images of (a) L gel at C,H;OH/H, 0 ratio 1: 1, (b) metallogel of CuAc, at C,H;OH/ H, 0 ratio 1: 1.5, (¢) metallogel of

CuAc,at C,H;OH/H, O ratio 9:1 and (d) metallogel of CuSO, at C,H;OH/H, 0O ratio 1: 1
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Fig. 3 UV spectra (a) and the corresponding extinction

coefficient at A, (b) of L in ethanol at different concentrations
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Table 1 Formation conditions and colors of different metallogels®

Color of metal salt in

Metal salt C,H5;0H/H, 0 weight ratio Gelation time Color of metallogels
aqueous solutions
NiAc, 1:1 <10 min Reseda Light yellow
ZnAc, 2:1 1~2h Colorless Grey white
CoAc, 2~3h Pink Orange red
CuAc, 1:1.5 3~4h Light blue Khaki
CuAc, 9:1 >5h Blue Brown
CuSO, <5s Light blue Yellow-green

“Conditions; the total weight of L and metal salt is 20 mg and their molar ratio is 2: 1. L is dissolved in x g alcohol and metal salt is dissolved in

y g water, x + y =1 g, the metallogel concentration is 2 wt% .
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Fig. 4  Storage modulus ( G') and loss modulus ( G") of

gels at different frequencies

(1) L gels at 2 wt% ; (2) CuAc, metallogel at 2 wt%
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Fig. 5 IR spectra of L, CuL, and CuAc,xerogel
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Fig. 6 UV absorption curves of L, CuL, and CuAc,
metallogel in C,H;OH
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STRUCTURE AND PROPERTIES OF AN ORGANIC
ACYLHYDRAZONE LIGAND AND ITS METALLOGELS

Lu Qiang, Jing-ying Zhu, Li-ming Tang, Ze-hui Dai, Kai Chen
( Laboratory of Advanced Materials, Department of Chemical Engineering, Tsinghua University, Beijing 100084 )

Abstract A novel organic ligand 2-pyridylaldehyde-4'-dodecyloxybenzoyl hydrazone (L) with a long alkyl
chain and a coordination group was designed and synthesized. The molecular structure of L was confirmed by
'"H nuclear magnetic resonance ('"H-NMR) spectrum, Fourier-transform infrared ( FTIR ) spectrum,
electrospray ionization-mass ( ESI-MS) spectrum and elemental analysis (EA). L itself could gel the mixture
of ethanol and water at suitable weight ratios to form white gels (defined as L. gel) by mixing method. L could
also gel the ethanol and water mixture with a series of metal ions,including Co( I ) ,Ni( Il ) ,Zn( I ) and Cu
(II') to form metallogels. The SEM observation revealed that networks of fibers were formed in both the L gel
and the Cu ( Il ) based metallogels. As indicated by the ultraviolet ( UV ) absorption spectra, the drastic

decrease in the extinction coefficient at A, as the concentration of L confirmed the formation of aggregates of

L molecules in ethanol. The rheological properties of the gel samples were tested by plate rheometer. The
metallogels displayed improved strength and gel stability compared to L gel at the same gel concentration.
Furthermore , the coordination complex of L and Cu( Il ) at molar ratio of 2: 1 was synthesized and confirmed
by ESI-MS. According to the FTIR spectra and UV absorption spectra of the coordination complex and the

CuAc, based metallogel, the coordination between L and metal ions was found to exist in the metallogel.

Keywords Supramolecular gel, Ligand, Metallogel, Coordination



