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Organic tertiary bases form 1:1 and 1:2 adducts
with phenol. Tetrachlorides of tin and titanium
form SnCL,(OC.H;).C;H,OH and TiCi;(OCH;).C;H;OH
when dissolved in phenol. Acid-base titrations of
tetraphenoxides of tin and titanium against pyridine
and sodium phenoxide have been carried out to estab-
lish the autoionization of phenol as 20;H,OH =
C.H;0H: 4 C;H;0-.

ORGANIC polar solvents have becn extensively
investigated as non-aqueous solvents. However,
no such studies with phenol are available in literature
though some phenoxides of the me:ials have been
prepared by the solvolysis of metal chlorides in
phenol!-3,

Phenol is slightly acidic in nature (pK, = 1-0
% 10710}, Its physical properties like dielectric con-
stant (9-78 at 45°), dipole moment (176 D) and
specific conductance (1-8x107® ohm™ cm™) are
comparable to those of acetic acid (dielectric con-
stant, 6-0; diple moment, 176 D). It has been
shown46 that, in fluorosulphuric acid, phenol is
protonated at the ring rather than at the oxygen
while in aisulphuric acia, it gets sulphonatea?. It
is amphoteric in nature. It is, therefore, of interest
to investigate its solution chemistry and expl()r.e
the possibility of isolation of its adducts with Lewis
acids and bases and characterize them.

TABLE 1 — SpPECIFIC CONDUCTANCES OF SOME SOLUTES
IN PHENoOL AT 50°

Compound Conc. Sp. conductance
(mole/litre) x 10¢
(ohm™ cm-?)
Sodium phenoxide 0:012 7-67
a-Picoline 0-020 1-96
Pyridine 0-039 1-47
Tin(1V) chloride 0-034 2:52
Antimony (V) chloride 0-031 2:38
Titanium(IV) phenoxide 0-021 2-81
Tin(IV) phenoxide 0-038 3-09

Phenol was purified by distilling it twice and
collecting the fraction boiling at 179°. It was crys-
tallized twice by cooling in ice-water. Any traces
of moisture were removed by keeping it #n vacuo
over P,O, for 48 hr. Samples of phenol having
m.p. 43° and specific conductance 1:8x 108 ohm
cm™? at 50° were used in this investigation. The
conductance measurements were carried cut using
a Toshniwal conductivity bridge Sr No. 447. All
the solutions were prepared in moisture-free atmo-
sphere. IR spectra were recorded in nujol on a
Perkin-Elmer spectrophotometer No. 337.

Dilute solutions of organic tertiary bases and
alkali metal phenoxides in phenol are far more con-
ducting than either of the components. Though
the specific conductance values of these solutions
are not very high (Table 1), yet these are quite signi-
ficant in view of the low conductances of the
components and the low dielectric constant of the
medium. This suggests that bases form complexes
with phenol, and at lower concentrations these are
ionized. No solid compound of thesc bases with
phenol could be isolated under the present experi-
mental conditions suggesting weak interaction be-
tween the two components. Nevertheless, conducto-
metric  studies on the mixture of the two
components show breaks in the conductance-com-
position curves at the molar ratio (base: phenol) of
1:1 and 2:1.

IR spectral studies of the 1:1 liquid compound
show that the spectral bands of the pure components
undergo similar changes as are observed in the case
of pyridinium chloride® complexes of tertiary bases
with tellurrum tetrachloride?, acetyl chloride!® and
selenium tetrachloridell, The pands at 1622, 1608,
1503, 1480, 1385 and 1322 cm™ are due to pyridi-
nium ion. A new band observed at 1432 cm™, not
present in the pure components, may be assigned
to yN-H. The bands at 1250, 1204, 1165, 1080, 993,
890, 750 and 680 cm also support the formation
of pyridinium ion. The broad band present at 3360
cm™? in phenol, assigned to hydrogen-bonded OH
group, shifts to 3160 cm!~ in these compounds. The
O-C stretching mode present at 1350 cm™ ‘n the
pheno! shifts to 1400 c¢m. These observations
suggest that OH group in phenol is retained and i
bydrogen-bonded to the nitrogen atom of the tertiary
base!?, The spectral changes in the compounds of
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Fig. 1 — Conductometric titrations between acids and bases
in phenol at 50°

other tertiary bases with phenol follow a similar
pattern (unpublished data).

Strong acceptor molecules such as antimony
pentachloride, boron trichlorice, aluminium trichlo-
ride, etc., readily get solvolysed in fused phenol at
45°. In the case of tetrachlorides of tin and
titanium, partially solvolysed products of comvosi-
tion SnCl;(OC4H;).CeHsOH.and TiClg(OC4H,;).C¢HsOH
are obtained. Complete solvolysis of these com-
pounds has been carried out to get Sn{OC¢Hj;), and
Ti(OCgHj),.CeHsOH respectively (unpublished data,.
Acid-base titrations of SnCl,(OC H;).CsH;OH
against CgH;ONa or C;H;N have been carried out.
These titrations have been followed both conducto-
metrically and with the help of visual indicators
such as malachite green and crystal violet (Fig. 1).
There are two breaks in the conductance-composition
curves (Fig. 1) suggesting the dibasic character of
the acid. Similarly titrations of Ti(OC,H;);.CaH;OH
against pyridine or sodium phenoxide have also
been carried out. Compounds of composition
Na,Ti (OC¢H;)g and Ti(OC4H;),.2C;H;N have been
isolated from the solutions. Compounds of similar
nature have already been reported in the case of
alkoxides!®14. The titrations apparently follow
reactions (1), (2) and (3).

2CeH;OH* +- M(OCgH;)2-+-Na* +OCgH;—~>
CeH;OR%* - NaM(OCgH,;);+2CH;OH ...(1)
CgH;OH% - NaM(OC¢H;);+Nat +-OCeHz—>
Na,[M(OCgH,)e] +2CeHsOH  ...(2)
Na,[M(OCqHs)g]=2Na* +M(OCeHy)5" w3
By analogy with the behaviour of methyl alcohol!s
and acetic acid!®!8 and in the light of above observa-
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tions, the possible mode of ionization of phenol may
be postulated as

2C,H,OH=CoH,OH% + C,H,0-

References

1. HarroD, J. F. & Tavror, K. R., Inorg. Chem., 14 (1975),
1541.

2. Birp, P, Frasar, A. R. & Lav, C. F., Inorg. Chem., 12
(1973), 1324.

3. MarHoTrA, K. C,, ManAjAN, R. K. & CBAUDHRY, S. C,,

J. inorg. nucl. Chem., (communicated).

4. BircHALL, T., Bourxs, A. N., GiLLEsprig, R. T. & SMITH,
P. J., Can. J. Chem., 43 (1964), 1433.

. ParriNGgTON, B. D. & CHiLp, R. F., Chem. Commun.,
(1970), 1581.

o

6. Brackstock, S. M., Ricuarp, K. E. & WriGHT, G. J.,
Can. J. Chem., 52 (1974), 331.

7. MarsoTra, K. C. & Bari, A. K., Indian J. Chem., 13
(1975), 699.

8. GREENwooDp, N. N. & Wabpg, K., J. chem. Soc., (1958),
1671.

9

. Pavt, R. C, Pary, K. K. & MarHoTra, K. C., Chemy
Ind. (London), (1968), 1227.
10. Pavr, R. C. & CHabpHA, S. L., Spectrochim. Acta, 22

(1966), 615.
11. CorpEs, A. W. & HucHEs, T. V., Inorg. Chem., 3 (1964),
1640.

12. HUNSHUGER, H., J. Am. chem. Soc., 72 (1950), 5626.

13. MErroTRA, R. C. & MEHROTRA, A., Inorg. Chem., 11
(1972), 2170.

14. Paur, R. C, MapanN, H. & CHaDHA, S. L., J. inorg.
nucl. Chem., 36 (1974), 737.

15. Lupman, C. J. & Wabbingrox, T. C., J. chem. Soc.,
(1966), 1816.

16. Paur, R. C,, VasisuTt, S. K., MaLuotrs, K. C. & PaHIL,
S. S., J. scient. ind. Res., 21B (1962), 552.

17. PauL, R. C,, VasisHT, S. K., MarLHOTRA, S. K. & PAHIL,
S. S., Anal. Chem., 34 (1962), 820.

18. Paur, R. C,, Karoor, K. R. & PaHiL, S. S., . scient.
ind. Res., 21B (1962), 533.

Co(IT) Complexes of Pyridine-2-aldoxime &
6-Methylpyridine-2-aldoxime

S. K. BuasiN & A. N. Buar
Department of Chemistry, University of Delhi, Delhi 110007

Received 19 January 1976; accepted 26 April 1976

The reaction in acetone of CoCl,.H,0 with pyridine~
2-aldoxime (HPOX) and 6-methylpyridine-2-aldoxime
(HMePOX) in different stoichiometric ratios (1:2 and
1:3) in the absence and presence of hydrogen peroxide
has yielded different Co(II) complexes. One of these,
viz. Co(HPOX),Cl, is identical with that reported
earlier in literature [Aust. J. Chem., 27 (1974), 2475].
The IR studies on these complexes indicate thatin some
cases, one ligand is ionized and the other unionized
whereas in some cases both the ligands in the complexes
are unionized. All the complexes are cationic. The
measured high magnetic moments rule out +3
oxidation state of the metal ion in any of these com-
plexes.

HE ligands pyridine-2-aldoxime (HPOX) and its
6-methyl derivative (HMePOX) are useful
analytical reagents!-S. Stability constants of their
complexes with trivalent lanthanon ions have been
reported® and complexes of HPOX with Ni(II),
Pt(I1), PA{II)"* and Cu(I[)!&1! have also been





