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Fig. 2. Temperature-programmed gas chromatogram of a mixture of

tetramethylene sulphide, tetramethylene sulphoxide and tefra-

methylene sulphone. TMS (0-5488 g); TMSO (0:6552 g); TMBO, (0-7613
g); and DPM (0-9779 g)
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Fig. 3. ‘Temperature-programmed gas chromatogram of a mixturc
of thiols, @UHRSH (09246 g); 1-CyeHaSH (1-2006 g); 1-CyHaSH

(1-6174 g); and DPM {0-9991 g)

technique is more accurate and much simpler to perform
than potentiometric and spectrophotometriec methods.
Further, the method also allows one to work with much
smaller quantities of each component.

We have also found that this technique can be used for
the separation and identification of thiols and disulphides.
Some of our results on a mixture of thiols are shown in

Table 1, RESPONSE FACTORS BETWEEN DIPHENYLMETHANE A¥WD SOME
SULPEUR DERIVATIVES
o
i )
Compound CH,SCH, CH, —§—CH, CH,S0,0H, K ) K ) l\ )
8 8 8
o O,
K* 2-65 2-13 1-50 1-61 1-59 1-05

* Where K = W compound x area standard/W atandard x A compound.
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Fig. 3. A 6-yl. sample of a mixture of «-toluenethiol,
1-dodecanethiol, 1-hexadecanethiol and diphenylmethane
was injected into the unit at 135°, A constant attenuation
of 128 was utilized. After a«-toluenethiol had been
eluted, the remaining portion of the mixture was tempera.-
ture-programmed at 13°/min up to 175°. Complete
separation of the mixture required about 15 min. For
disulphides in the C, to C,, region good separation
usually requires temperatures of 175°-225°. From this
brief deseription, it can be seen that this method of analysis
has a fair degree of versatility.
T. J. WALLACE
J. J. Marox
Esso Research and Engineering Co.,
Process Research Division,
Linden, New Jersey.
! Cates, V. E., and Meloan, C. E., dnal. Chem., 35, 668 (1963).
* Cates, V. E,, and Meloan, C. E., J. Chromalog., 11, 472 (1963),
* Cowie, J. M. G., and Toporowski, R. M., Canad. J, Chkem., 38, 2240 (1961).

* For a discussion, see Messner, A, E,, Rosie, D. M., and Argabright, I’, A.,
Anal. Chem., 81, 230 (1959).

Fluorine-19 Nuclear Magnetic Resonance of
Pentafluorophenyl Derivatives of Thallium
and Mercury

WE have prepared the recently reported eompounds,
bis(pentafluorophenyl)mercury and bis(pentafluorophenyl)-
thallium bromide, in order to compare their fluorine-19
resonance spectra with the spectra previously reported for
other pentafluorophenyl compounds?, and with the proton
resonance Investigations on  phenyl derivatives of
thallium?.

Bis(pentafluorophenyl}mercury was prepared by the
roaction of pentafluorophenylmagnesium bromide with
mercuric chloride and identified by its melting point and
infra-red spectrum. Bis(pentafluorophenyl)thallium brom-
ide was prepared in a similar faghion from thallie chloride
(caleulated from (C ¥y),TI1Br, C = 23-3 per cent, I = 0-0
per cent. molecular weight, M, = 618: found. C = 23-3
per cent, I = 0-0 per cent, M (osometry in benzene) =
1,098) (ref. 3). Interestingly, this air-stable white solid
(melting point 217°-219°, with decomposition) oxists
mainly as the dimer in benzene, presumably via thalliom-
bromine bridging.

The fluorine-19 shift parameters (+ 0-5 p.p.m.) relative
to CCLF as internal standard are:

(CyFs)yTIBr 1193 (orthe) 158-2 (para) 167:0 (mela)
(CFs)sHg 1107 (ortho)  150:6 (para) 1530 (meta)
The shifts for the orthofluorine atoms are consistent with
the suggestion of a dominant paramagnetic term which is
larger for these heavy atoms than it is for lighter atoms in
the Main Groups of the Periodic Table. In this respeoct

mercury and thallium resemble lead?,

The spin-spin coupling constants, Jr.y. between thoe
thallium-205 nucleus and the fluorine-19 nuclei have also
beon measured for bis(pentafiuorophenyl)thallium brom-
ide. Thoy are. in ¢/s (= 5 ¢/s): 799 (ortho), 343 (meta) and
99 (para). In phenyl thallium compounds the ortho,
meta and para couplings, J1i., are in constant proportion,
respectively, to the ortho, mete and pare couplings
Ju.g (ref. 2). No such simple relation between Jyi.rp and
Jy.¥ couplings exists in the pentafluorophenyl compounds.

D. E. FrNTON
D. G. Gioues
A. G. Massgy
E. W. RANDALL
Department of Chemistry,
Queen Mary College (University of London),
Mile End Road, London, E.1.
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