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Abstract

C3H,,CANOgP5, monoclinic, P2,/c (no. 14), a = 9.1770(5) A,
b =8.3742(4) &, ¢ = 15.4660(6) A, B = 119.657(2)°, V = 1032.86(9)
&, Z = 4, Ry(F) = 0.0202, WR,e(F?) = 0.0515, T = 296 K.

CCDC no.: 2281782
The molecular structure is shown in the figure. Table 1 contains

crystallographic data and Table 2 contains the list of the atoms
including atomic coordinates and displacement parameters.

1 Source of materials

Cd(NOs),-4H,0 (0.3mmol, 0.093) was dissolved in 8 mL
water, followed by the addition of a 50 % solution of nitrilo-
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Table 1: Data collection and handling.

Crystal: Colourless block

Size: 0.20 x 0.20 x 0.20 mm
Wavelength: Mo Ka radiation (0.71073 A)
u 2.62mm™"

Diffractometer, scan mode:
Bmax cOmMpleteness:
N(hKl)measureds N(hkl)umque, Rine: 12229, 2370, 0.020

Criterion for Iops, N(hkl)gy: Iops > 2 0(Iops), 2322
N(param);efined: 157

Programs: Bruker [1], OLEX2 [2], SHELX [3]

Bruker SMART CCD 6000,
27.6°,>99 %

tris(methylenephosphonic acid) (0.3 mL). Then the mixture
was transferred into a 25mL Teflon-lined stainless-steel
vessel, which was followed by heated at 140°C under
autogenous pressure for 2 days. After the mixture was cooled
to room temperature, colorless block crystals were obtained,
washed with ethanol, and dried at room temperature.

2 Experimental details

The structures were solved by Direct Methods using the
SHELx-97 program incorporated into Oiex2. Empirical
absorption corrections were applied with Sapass. The
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Table 2: Fractional atomic coordinates and isotropic or equivalent
isotropic displacement parameters (A%

Atom b'¢ y z Uiso*/Ueq
Cd1 -0.47676 (2)  -0.05304 (2) —0.75041 (2) 0.01582 (6)
P1 -0.42787 (8)  -0.29929 (7) —-0.55102 (4)  0.01415(12)
P2 -0.17571 (8) 0.20844 (8) —-0.58821 (5)  0.01633 (13)
P3 -0.18609 (7)  -0.32297 (7) —0.73982 (4)  0.01392(12)
03 -0.4420 (3) -0.1548 (2)  -0.61112 (14) 0.0264 (4)
01 -0.4689 (2) -0.4616 (2)  -0.59943 (13) 0.0194 (4)
02 -0.5359 (2) -0.2676 (2)  —0.49969 (14) 0.0227 (4)
H2 —-0.5391 -0.3488 -0.4710 0.034*
04 -0.3566 (2) 0.1922(2)  -0.67055 (13) 0.0187 (4)
05 -0.1146 (3) 0.1155(3)  —0.49404 (14) 0.0271 (4)
06 -0.1328 (3) 0.3857 (2)  —0.55129 (14) 0.0260 (4)
H6 -0.1710 0.4459 -0.5994 0.039*
08 -0.2608 (2) -0.1596 (2)  —0.76055 (14) 0.0221 (4)
07 0.0076 (2) -0.3163 (3)  -0.66683 (14) 0.0235 (4)
H7 0.0277 -0.2524 -0.6221 0.035*
09 -0.7324 (2) 0.0571(2)  —0.79548 (14) 0.0222 (4)
N1 -0.1298 (2) -0.1569 (2)  —0.40785 (14) 0.0131 (4)
H1 -0.1546 -0.0853 -0.4636 0.016*
a -0.2094 (3) -0.3143 (3)  -0.45269 (18) 0.0177 (5)
H1A —-0.2034 -0.3829 -0.4005 0.021*
H1B -0.1453 -0.3648 -0.4797 0.021*
(] -0.0584 (3) 0.1673 (3)  —0.65317 (18) 0.0179 (5)
H2A —-0.0992 0.0672 -0.6886 0.021*
H2B -0.0858 0.2502 -0.7027 0.021*
a -0.2027 (3) —-0.4205 (3)  —0.84996 (17) 0.0145 (4)
H3A -0.1515 -0.5250 -0.8295 0.017*
H3B -0.3210 -0.4379 -0.8958 0.017*

hydrogen atoms bonded to nitrogen and oxygen atoms were
included in geometric positions and given thermal param-
eters equivalent to 1.2 times those of the atom to which they
were attached [1-3].

3 Comment

Organophosphonate-based complexes have received
continuous attention owing to their structural diversity and
potential applications in catalysis, absorption, separation,
and so on [4-9]. Nitrilo-tris(methylenephosphonic acid)
(NTMP) is known as a functionalized flexible triphosphonate
ligand with a promising ligation ability due to the large
number and steric availability of donor oxygen atoms.
Crystal structure analysis reveals that the asymmetric
unit contains one central Cd(Il) atom and one ligand.
Each Cd atom is octahedrally coordinated by six
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phosphonate oxygen atoms from six different ligands. The
Cd-0 distances range from 2.1882(18) to 2.5562(18) A, which
are comparable with those of the reported Cd organo-
triphosphonate analogues [10, 11]. Three phosphonate and
the amine groups are uniformly 1H-protonated, guaran-
teeing electric neutrality of the full moiety. The ligand
adopts a mg-hexadentate coordination mode. Two neigh-
boring Cd atoms are triply bridged by two {POs} groups and
the y,—O atom (04) of another {PO3} group, leading to a
densely compact 3D framework.
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