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NOTE

Symhesns and Spectral Charactenzatwn of Nn(ll) Cnmplex of
Hexahydrocyclotrnphosphazene
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The Nn(H) complex of hexahydrocyciomphosphazene [(NPH2)3}s has
been synthesized and mvesugated speclromemcally ‘Quantitative analysis
and mass spectrum of the product asmgncd its “molecular formula
[{NPH):]»:NiSO4-6H0. Iis ﬂR UVand 'H NMR spcctra have confirmed
‘quadridentate N—coordmaled complex formauon
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The complexes of 1,3,5 \hexac’hlorotriphospha:iene (NPCl;); as a six-
membered cyclic ring havmg e?ectron pair in spare at its N-atom have been
reportedl . On mduchon in non-aqueous solution, it gives hexahydrocyclo-
triphosphazene {(NPHQM Its wmplcx with Ni(Il) compound ha$ been synthe-
siZed and spectrometric. mvesngatmm are being reported here.

1,3,5- Hexachlorotrxphosphazene was prepared by refluxing PCls and NH4Cl
in a non-polar solvent such as ﬂetrdchloioethdne or tetrabromoethane at about
140°C. The unreacted NHAC] was eroved by filtration and (NPCl,y); was
~separated from other polymers by coiumn chromatography using C,H,Cl, as
eluent. After that, (NPH,); was. synthcsned by reduction of (NPCly); with
‘Na/C;HsOH in non- aqueous so‘ivem The Complcx of Ni(Il) compounds was
- prepared by refluxing their equnmolar ratio in chlorobenzene. A parrot green mass
- was Separated washed with DMF foliowed by successive washing with C;HsOH

~and ether, dried and stored in vaccum over fused CaCl,.
The FTIR, UV, 'H NMR and mass spectra werc recorded on Parkin-Elmer
Spectrum RXI (4000450 Cm“l) Perkin-Elmer Lambda 15, Bruker DRX-300
(300 MHz FTNMR) wnh Xemperamre 298 K, JEOL SX 102 {DA-6000) mass
spectrometcr/data systcm usmg aréon/xcncm (6 kV l() mA) as the FAB gas using

. The comp]ex is a parmt gmen coloured sohd whlch decomposes on hcamng
~at 360°C. Elemental anal ysw (%) Pound (Calcd) N 15.40 (15.41), P 34.10

(34.12), H 4.40 (4.40), S 5.80 (5.87), Ni 10.80 (10.82) and m.w. wt 544 (545)

~ inferred formulated the complex ,as ‘((NPHZ)'J’) NiSQ,-6H,0, which s also

N supporled by its mass lines at m/z at 199, 391, 544, 787, 846, subsequently for

o (NPH); » NiM =1, (NPHZ),WN:m(Nmz)—-Na(M 2). [(NPHy:)s
‘_~NRSO4 6”20 (P';Nq},; NISQ4 5H20 (M 4 2) and (P';N;)s NISO4 HQO (M 2) frdg-’ o
ments occurred in its: mzm spcctra L :



~ mentisonaccountof pn-pr transition caused by PN ring.

on the Ni(IL) Complex of [(NPHa)sl2 731
~ The vibrations appeared in its IR spectrum (Table-1) at 627.6 for H—P—N
- =M, 1103.7 for SO, 1402.8 for P—N ring,:1467.2 for P—N ring, 1649.5 for
- H—P—N—M, 2367.6 for H—O—N and 3409.1 for O—H indicate the quardi-
dentative linkage of (NPH,), N nz*formmgthe square-planar complex.
i IABLE
__ IR SPECTRAL DATA OF COMPLEX _
626 H_P-NoM 02077
14028 P_Nring 11217
14672 P_Nring 12270
695 HpNoM L
23676 3,001

34091 jo =
e found in its electronic spectrum, out of

R
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 Thetwopeaksat273.64

and 337.8 nm are found i ts el
which the former band is due to charge transfer transition while the latter assi gn-

- The value of oscillatory sirength at (f = 2.4 x 107%) is according to spin allowed
Laport forbidden transition suggesting the spin orbital coupling of P—N ring of
(NPH,); to Ni**. The energy of the former band is also according to ionic
enviornment due to Ni®* ion, the value of band gap energy (AE, = 0.403eV)and the
number of conducting electrons (n. = 1.4987 x 10%) expounds the good conducting
character of complex. oo b
The signals in '"H NMR spectrum (Table-2) have appeared in three sets: two
sets of six signals happened to be at ';c‘ﬁem'ica”l‘fs‘hift from & 0.7802-1.478 and &
- groups of two (NPH,); rings present in the
complex while peaks at chemical és“h‘iftffm‘m ;,6’,"2.,k016+4.864‘ppm are on account

©7.302-0.822 ppm are for P

~of P—N bonds. From these results it zis}inﬁfe‘r‘r”gﬁd_I‘k?tha( two (NPH,); ring have

- coordinated quadridentativeﬁy‘fté szzons ﬁ*ha\{idg square-planar geometry as
expressedby Fig. . 0 PO

H\Hk e o \P/l, |

- Fig. 1. Proposed structure of corm "léx;[,((Nf?;!éig)g]g-mso,;zo}-;g(j .
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