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The reaction of Hgttha and Tm,03 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 (Hsdtpa) complex with
gadolinium has been used as MRI agent in the NMR
diagnosing of tumors.>* Having the similar coordination
ability as Hsdtpa toward lanthanide ions,
triethylenetetraminehexaacetic acid (Hgttha) 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.””!* All these complexes have a 1:1
molar ratio between lanthanide ion and ttha, and their
structures are either monomeric’~'? or dimeric.'>'* Here,
we report a novel one-dimensional chain coordination poly-
mer {Tmy(ttha)(H,0)sTmy(ttha)(H,0),] - 21H,O}, 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:

Tmy(ttha)(H,0)s Tmy(ttha)(H,0), - 21H,0
—11H,0
—20H,0

113.3—141.8 °C

Tm, O3 Tmjy(ttha) W 2Tm,03

Tms(ttha)Tms(ttha)(H20),,

——
Tmy(ttha)Tmy(ttha) w0 oo—sn

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 field around Tm?3*.
There is also likely to be antiferromagnetic coupling
between Tm3*+ ions.?!

Crystal Data for C36H 19NgOssTmy: M, = 2211, triclinic, space
group Pl, a=10.9977(4), b=12.7668(8), c¢= 14.6537(12)01&,
o =75717(6), B=85371(5), 7=71.6054)°, V =1892.0(2)A%,
Z=1, D.=1941 Mg m~3, u=478mm™', F(000)=1098.
Full-matrix least-squares refinement gave final RI1 =0.0294,
wR2 = 0.0632 for 8656 observed reflections [I > 2a(])].
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Techniques used: FTIR, thermogravimetry, magnetic susceptibility,
single crystal diffraction

Tables 1-3: Details of crystal data and refinement, selected bond
lengths and angles and hydrogen bonding interactions.

Fig. 1: An ORTEP drawing of the complex {[Tmy(ttha)(H,O)s-
Tmy(ttha)(H,0),) - 21H,0}, with 30% probability ellipsoids

Fig. 3: Coordination polyhedron of Tml and Tm2

Fig. 4: Packing diagram of the {{Tm,(ttha)(H,O), Tm,(ttha)(H>O),] -
21H,0},, chain viewed down the b direction

Fig. 5: Thermogravimetric analysis data for {[Tmy(ttha)(H,O)s-
Tmy(ttha)(H,0),) - 21H; 0},

Fig. 6: Plot of y,, T versus T (/) and 1/y,, versus T (Q) for the Tm,
unit

References: 21

Fig. 2 Chain structure of {Tma(ttha)(H20)sTmy(ttha)(H20),] - 21H20}, running along crystallographic ¢ direction
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