
Asian Journal of Chemistry Vol. 21, No. 9 (2009), 7446-7448

NOTE
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Complex of Zn2+  with hexahydrocyclotriphosphazene was synthesized.

The complex was characterized with the help of mass, IR and EPR

spectra, assigning its molecular formula as Zn(N3P3H4)3 as tridentated

coordinated complex.
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Various complexes and adducts of (NPCl2)3 with metals have been reported1-4

but a few complexes of (NPH2)3 with metals are reported5-7. The investigations of

reaction products of cyclotriphosphazenide (H2CTP) with Zn(II) chloride are reported

here.

(NPCl2)3 was prepared by refluxing NH4Cl and PCl5 in chlorobenzene at the

150 ºC for 6 to 12 h. (NPH2)3 was prepared by the reduction of (NPCl2)3 with

sodium ethoxide. The white mass of (NPH2)3, produced, was separated, washed

with dry ethyl alcohol and ether, dried and stored in vacuum. The complex of (NPH2)3

with ZnCl2 was prepared by refluxing both in equimolar ratio (1:1) in DMF for 6 to

8 h. White coloured mass, obtained, was separated, washed with C6H5Cl, ethanol

and ether, dried and stored in vacuum desiccator over fused CaCl2.

The complex was analyzed qualitatively and quantitavely by well known methods8.

EPR and mass spectra were recorded on varians X-E-4 band (4-8 k Gauss) and Jeol

SX-102 (FAB), spectrometers, respectively. IR spectrum was graphed on Shimadzu

8201 PC (4000-400 cm-1) FTIR spectrometer.

The quantitative estimations, % found N 26.47, P 58.61, H 1.26, Zn 13.65 and

molecular weight 482.82 g/mol formulated the complex as Zn(N3P3H4)3 which is

supported by the prominent mass lines at m/z 473 and 483 for the subsequent frag-

ments (N3P3)3-Zn (M+3) and (N3P3H4)3-Zn (M+1) observed in its mass spectrum.

The mass lines at the m/z 437, 457, appeared, according to (N3P3H4Zn)2-P (M-2)

and (N3P3H4Zn)2-NPH2 (M-2) fragments, respectively. The other mass lines in its

mass pattern may be explained by FAB fragmentation process, as follow:
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The mass lines at M/z 226 for )2M(ZnPN N

N33 −<− for fragment, explains the

co-ordination linkage of three N-atoms of three phosphazene ring to Zn atom.

The formation of this complex is supported by its IR spectrum, having the

vibration at 470 (triplet), 1115 (broad, singlet), 1443 (multiplet), 1635 (dublet),

3405 (broad) cm-1 subsequently for three P-N → M, P-N, one H-P-N and P=N

bands suggesting that (NPH2)3 has co-odrinated through its N atom to Zn(II) and

some H-atoms of two PH2 groups have reacted to ZnCl2 forming 2HCl molecule

and tridentated co-ordinated complex.

The peak at 231 nm for the charge transfer transition along with other peak at

312 nm for the pπ-pπ transition of the P-N ring have occurred in its electronic

spectrum, indicating that (NPH2)3 has reacted with the ZnCl2 with elimination of

HCl forming ionic tridenetated Zn(II) phosphazenide.

ZnCl2 + 3N3P3H6 → (N3P3H4)3Zn + 2HCl + 2H2

Both EPR spectra recorded, at RT and LNT have a single peak, indicating para-

magnetic character of the complex. This is confirmed by the value of the magnetic

movement µeff 1.0875 BM and magnetic susceptibility χA 5.0875 × 10-4 esu and

number of unpaired electrons two Infering the previous view as supported by the

IR and UV spectra. Its structure may be proposed as Fig. 1.
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Fig. 1. Proposed structure of Zn(N3P3H4)3
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