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The reaction of H6ttha and Tm2O3 gives a chain compound determined by X-ray diffraction; its thermal behavior
and magnetic properties are also studied.

Polyaminepolycarboxylic acids and their derivatives are
very important chelating agents for metal ions, and the
diethylenetriaminepentaacetic acid (H5dtpa� complex with
gadolinium has been used as MRI agent in the NMR
diagnosing of tumors.3;4 Having the similar coordination
ability as H5dtpa toward lanthanide ions,
triethylenetetraminehexaacetic acid (H6ttha) can also
strongly chelate with lanthanide ions, and its complex with
gadolinium may also be used as an image-enhancing agent.
Only very recently, crystallographic data on such complexes
has been reported.7ÿ14 All these complexes have a 1 : 1
molar ratio between lanthanide ion and ttha, and their
structures are either monomeric7ÿ12 or dimeric.13;14 Here,
we report a novel one-dimensional chain coordination poly-
mer fTm2�ttha��H2O�6Tm2�ttha��H2O�4� � 21H2Ogn with a
2 : 1 molar ratio between lanthanide ion and ttha (Fig. 2).
The process of thermal decomposition of the title com-

pound can be described as follows:
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Variable-temperature magnetic susceptibility data indicates
the presence of an overall antiferromagnetic behaviour with
intra and/or inter-molecular contributions. This may be
caused by the splitting of the ligand ¢eld around Tm3�.
There is also likely to be antiferromagnetic coupling
between Tm3� ions:21

Crystal Data for C36H110N8O55Tm4: Mr � 2211, triclinic, space
group P �1, a � 10:9977�4�, b � 12:7668�8�, c � 14:6537�12�Ð,
a � 75:717�6�, b � 85:371�5�, g � 71:605�4�8, V � 1892:0�2�AÊ 3,
Z � 1, Dc � 1:941 Mg mÿ3, m � 4:78mmÿ1, F�000� � 1098.
Full-matrix least-squares re®nement gave ®nal R1 � 0:0294,
wR2 � 0:0632 for 8656 observed re¯ections [I > 2s�I��.
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Tables 1^3: Details of crystal data and re¢nement, selected bond
lengths and angles and hydrogen bonding interactions.

Fig. 1: An ORTEP drawing of the complex f�Tm2�ttha��H2O�6-
Tm2�ttha��H2O�4� � 21H2Ogn with 30% probability ellipsoids

Fig. 3: Coordination polyhedron of Tm1 and Tm2

Fig. 4: Packing diagram of the f�Tm2�ttha��H2O�6Tm2�ttha��H2O�4� �
21H2Ogn chain viewed down the b direction

Fig. 5: Thermogravimetric analysis data for f�Tm2�ttha��H2O�6-
Tm2�ttha��H2O�4� � 21H2Ogn

Fig. 6: Plot of wmT versus T (~) and 1=wm versus T (*) for the Tm2
unit
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Fig. 2 Chain structure of fTm2�ttha��H2O�6Tm2�ttha��H2O�4� � 21H2Ogn running along crystallographic c direction
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