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Agalonova and Ryazanov [1,2] carricd out the precipita-
tion and scparation studics of Fe*2, Mn*2, Co*2, Ni*2 and Zn*2,
Diphenic acid has also been used [3] as a sclective reagent for
thcamperometric determination of thorium (IV). Sharmaet al.
[4,5] determined the stability constants ol the mixed ligand

complexes of Th (VI), Ce (IV)and U(VI). The chelates of

Fe(11I) and Co (I11) diphenates with o-phenanthroline and 2,2'-
dipyridyl [6] and of bivalent mctal diphenates with polyam-
ines have also been reported [7] in the literature.

The present paper deals with the preparation of mixed
ligand complexes of Co(11), Ni(II) and Hg(IT) with diphenic
acid as primary and aniline, n-butylamine, ethanol amine and
t-butylamine as sccondary ligands. The characterisation has
been done on the basis of clemental analyses, conductivity
measurcments, magnetic, infrarcd and UV-visible spectral
studics.

A freshly prepared cobalt (ITy hydroxide (0.01 mol) and
diphenic acid (0.01 mol) were mixed in 100 ml water and

refluxed for 0.5hrs. and then the calculated quantity of an
alcoholic solution of sccondary ligand was added. The
mixturc was again rcefluxed on a water bath for 1 hr. and then
cooled. The precipitates formed were filtered, washed several
times with water and finally with alcohol and then dried in a
desicator over silica gel.

The clemental analyses results of the complexes along-
with melting points and solar conductances in dimcthyl sul-
foxide arc given in Table 1.

The strong bands at 1680 and 1450 cm™' due o v(COO)
in diphenic acid were shifted to 1540-1560cm™ and 1370-
1400 cm?, respectively, in the spectra of the complexes
(Table 2) indicating the coordination of diphenic acid through
carboxyl groups. The N-H stretching frequency of frec amines
obscrved at around 3360 cm? were shifted to 3245-3320 cmr
Yconfirming their coordination through nitrogen. Further, the
presence of M-O bonds in the complexes are evident from the
appcarance of v (M-0) modes at 425-450 ¢cm™ and that of
M-N bonds arc cvident from the appcarance of v (M-N)
modes at 305-340 cm™ in the far-IR spectra of the complexes.

The complexes of cobalt(IT) with aniline, a-butylamine
and t-butylamine gave the values of magnetic moment 4,5
BM indicating their tetrahedral structure. The electronic spec-
tra of Co(Il) complex with aniline, n-butylamine and ¢-
butylamine (Tablc 3) gave two intense bands at ~24,000cm™
and ~30,000cm™! corresponding to the transition 4T,g (F)—
4T, g (P) (v,) and the charge ransler band respectively. The

TABLE 1. ANALYTICAL, PERCENTAGE CALCULATED (FOUND) AND PHYSICAL PROPERTIES OF THE COMPLEXES.

SI. Complexes Metal Carbon Hydrogen Colour Molar Magnetic  Melting point
No. conductances  moment C+0.5°C
(Ohm ' em? mol'')  (B.M.)

1. [Co(DA)(n-butylaminc),] 13.23(13.00)  59.27(60.01) 6.73(6.89) Pale pink 14.31 441 200 -205 (d)
2. |Co(DA) (aniline),] 12.14(11.95)  64.24(64.87) 4.53(5.00) Pink 20.45 4.50 181-195(d)
3. [Co (DA) (t-butylamine),]  13.24(12.89)  59.26(60.13) 6.74(6.59) Pale pink 16.29 4.69 175 -180 (d)
4. [Co(DA) (cthanolamine),]  13.98(13.25)  51.27(50.78) 5.22(4.13) Pale pink - 4.61 162- 170 (d)
5. [Co(DA) (ethanolamine),]  10.84(1 1.00)  48.57(47.77) 6.62(6.03) Pale pink - 5.11 185- 190 (d)
6. [Ni(DA) (anilinc),] 8.75 (9.29)  67.91(68.23) 5.36(4.65) Light green  15.51 331 210-215(d)
7. [Ni(DA) (cthanolamine),] 10.81(10.24)  48.59(49.17) 6.63(5.75) Light green  33.46 3.36 195 -200 (d)
8. [Ni(DA) (-butylamine),] 13.19(12.28)  59.29(60.13) 6.73(7.10) Light green  15.93 3.41 205-210(d)
9. [Ni(DA) (n-butylamine),] 9.93(10.35)  59.30(58.89) 6.74(6.68) Light green  24.38 3.96 175- 178 (d)
10, [Hg(DA) (-butylamine), | 34.17(35.09)  44.97(45.02) 5.11(4.79) Ash 25.83 091 158 - 163 (d)
11, [Hg(DA) (aniline),] 31.98(31.15)  49.75(48.87) 3.51(4.00) Ash 6.69  Diamagnetic  148- 150 (d)
12, [Hg(DA)(n-butylamine),] ~ 34.16(34.05)  44.96(43.99) 5.10(4.66) Ash 24.49 Diamagnetic 177 -180(d)
13.  [Hg(DA) (ethanolamine),]  35.63(36.05)  38.37(38.13) 3.90(3.31) Ash 27.89  Diamagnetic 144 -

DA = Diphenic acid (C,11,0,); Complex no. 4 and 5 are insoluble.
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intensity (g values) of v, ( =420) also confirmed their tetra-
hedral structure.

For octahedral the magnetic moment was found 1o be
5.11 BM and the clectronic spectra in dimethylsulfoxide
gave two bands at 14,500 cm™ (v,) and 17,000 cm™ (v,) cor-
responding to the transitions AT (F)—4 A, and4 (T ) (F)—
4Tis (P) respectively.

The transition 4Tlg F - 4ng (F) (v,) could not be
obscrved which was calculated assuming [8] the transition
ratio v,/v,=2.1. The € value in this casc was found to be § only.
The magnctic mcasurcments at dilferent temperature were
also carricd out (Fig.1). The magnetic moment shows a con-
siderable decrease with decreasing temperature, also suggest-
ing the octahedral gcometry while the values for the other
complexes of Co(Il) were almost independent of temperature
indicating their tetrahedral gcometry [9].

The complexces of Ni (IT) except with ¢-butylamine gave
three bands at ~8,000,~14,500 and ~26,000 cm™ correspond-
ing to the transitions 3A2g F)- 3ng (F) (v), 3Azg F- 3Tlg
(F)(v,) and 3Azg (F)—> 3T iy (P) (v,), respectively, (Table 3).
The valucs of B, the Racah paramcter were calculated using

TaBLE 2. IR SpeEcTRAL DATA ror THE CoMPLEX BAND
MaxiMA (cm™)2,

Compound v (N-H) v (COO)

v (M-0O) v (M-N)

1 3260s  1540m 1380s 445w 310w
2 3245s  1550m 1400s  450m 305w
3 3250sh  1540m 1395sh  440sh 320m
4 3315s  1550br 1390m  450m 330w
5 3320s  1550sh  1400s 445m 305w
6 3280m  1540m 1385s  450s 310w
7 3315s  1545br 1380m 450sh 340m
8 3270s  1540m 1400s 435w 330m
9 3295sh  1545m 1400s  450m 320w
10 3270sh  1560s 1375m 450w 310w
11 3280s  1545m 1380m 435w 325w
12 3260s  1555m 1370m  440m 320w
13 3320s  1550m 1375s 425w 315m

#The relative band intensitics are denoted by s, m, w, sh and br corresponding
to strong, medium, weak, shoulder and broad, respectively.
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the diagonal sum rule [10]. The energics of bands v, and v,
were calculated using the cxpression.

v,,=15/2B +3/2 (10 Dq) £1/2 [ (9B - 10 Dq)* + 144 B?]'2

The values of magnetic moment were found in the range
3.31 - 3.96 BM. The calculated values of v, and v, were also
not in good agreement with the experimental values, hence
suggested a tetragonal distortion of octahedral symmetry. Scc-
ondly the ratio of v, /v, were also grcater than the usual range
for octahedral complexes.

Thecomplexces of Ni(IT)with ¢-butylamine was found to
be tetrahedral. The cletronic spectra gave the bands at 14,500
cm™! corresponding Lo the transition 3Tlg (F)— 3T, (P) which
is in good agrccment with the published value [12]. The
complexes of Hg(II) were diamagnetic and gave charge trans-
fer bands from 25,000 to 42,000 cm™.

The Co(II) complexes are tctrahedral, whereas ethanol-
amine can form complexes of tetrahedral and octahedral
structures. It gives octahcedral complexes when the mixing
ratio is maintained 1:1:4, but in other complexes result tetra-
hedral structure. -Butylamine gives tetrahedral complexcs
with Ni(IT) diphcnate due to its larger size and basicity
whereas other ligands produce octahedral complexes. The
complexes of Hg(II) were found to be tetrahedral.

OO [Co(DA)(n-butylamine),]

30017 A—A [Co(DA)(aniline),]

EHE [Co(DA)(t-butylamine),]

@—o [Co(DA)(cthanolamine),] 5
200~ @@ [Co(DA)(cthanolamine),]

///r
0 1 1 1 1
3 35 4 4.5 5
pelf =
Fig. 1

TABLE 3. ELECTRONIC SPECTRAL DATA OF OcTAIEDRAL NIcKEL (1) CoMPLEX.

S.  Complexcs Observed bands (cm?) Calculated band (v;-vycal.  v,/v, B LFSE

No. v, v, v, positions(cm™) (v,—v,) obs. kj/miol”
o, v ()

6. Ni(DA) (aniline),] 8400 14500 26000 14118 26382 764 1.72 1020 120.51

7. Ni(DA) (cthanolaminc),] 8500 14600 16200 14271 26529 658 1.71 1020 121.95

8. [Ni(DA) (n-butylaminc),] 8600 14600 26100 14388 26308 420 1.69 993  123.38
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