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The detection and separation of the diphenyliodonium ion in the presenee of 
thallium(0), tetraphenylarsonium and tetraphenylphasphonium ions 

Earlier studies on the anaIytica1 properties of the diphenyliodonium ion have 
shown that the tetraphenylarsonium, tetraphenylphosphonium and thallium(I) ions 
seriously interfere with the determination of the diphenyliodonium ionls2. The 
present note describes chromatographic methods of separating these ions. The sepa- 
ration is effected on paper impregnated with liquid paraffin using 78 o/o isopropanol- 
22 o/O v[v water as elnent. Tine compounds are detected by spraying the dried paper 
with a mixture of dimethylformamide in ethanol and a carbon tetrachloride solution 
of dithizone. This reagent has the advantage of producing a coloured spot with the 
diphenyliodonium compound quite distinct from those of the other two onium com- 
pounds and also from the thallium@) ion which in many of its reactions resembles the 
diphenyliodonium ions. The colours obtained, the Rr;l values and the limits of detection 
are given in Table I. A carbon Petrachloride solution of dithizone without the addition 
of dimethylformamide gives buff coloured spots with the three onium ions ; a red spot 
is still obtained with the thallium(I) ion. 

SEIPAR.JIPIOSANDDE~CHIONOF CERTAIN ONIU~IANDTHETHALLIU~I(I)IONSONPAPERIMPR~GNATED 

W'-ETH LlQWJD FARAFFlN USING @“/OV/V ISOPROPANOL-22°/0V/V WATER hS ELUENT 

raw Rc. vatzce cotouv with Lhit of _ 
dithizone- detection 
dimethyl- (PSI 
fovmamide 
reagent 

Tetraphenylarsonium 0.85 

Tetraphenylphosphonium OS5 
Diphenyliodonium o-79 
Thallium(I) 0.07 

Satmon pink 2.0 

Salmon pink I .6 
Yellow 2.0 

Red 0.2 

An alternative procedure which is not quite so sensitive as that outlined above 
but which gives somewhat better separation involves the use ofcommercially prepared 
thin-layer sheets (MN-Polygram Cel 300) with an isopropanol-ammonia eluent. The 
results obtained with this system are summarized in Table II. 

TABLE II 

SEPARATION AND DETENTION OF CERTAIN ONIUM AND THE THALLIUM (I) IONS ON MN-POLYGRAM CEL 
300 SHEET!% USING JSOPROPANOL-AQUEOUS AMMONIA AS ELUENT 

‘I lon RF value CoZozcr with 
dithiaone- 
dinaetlyl- 
formamide 
‘reagent 

Limit of 
detection 
(Pig) 

Tetraghcnykusonium 
Tetrapbcn ylphosphouium 
Diphenyliodonium 
ThaUiuKl! (1) 

o-95 
0.95 
0.80 
chog 

Salmon pink 6 
Sdmon pink 6 
UeIlow 6 
RecI 2 
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Im$regnafirtg reagent.. A I~o’% v/v soilati~oun atf lliiqpuiid przmdbn @~D~IL u~i?!+p- 

0.865) in cyclohexane or benzene. 
Eluent. 78 y0 v/v isopropanol-zz ‘YO v/v waStteu.. 
S$vay reagertt. A mixture (of :8 par& (oI a (z~,(cD$ ‘yO uw/v 1 (off dliitinne iin 

carbon tetrachloride ,and 5 parts et :a 401~1~ v@ solhnti~erm off ~dl%m&tUn@llF~~nmnz~&3e ti 
ethanol. 

Procedz~re. Saturate Whatman N!o. I Babes paper \titt& &e %u~~pnegms~Gmg xezngenti, 
blot off the excess reagent ,and :aUow the paper rcCo KI@ att ICI~Y~HHJI Itemmptera&tnre- !S~IU& 
aqueous or methanol sample .soWtion 0nfto %J.n~e Ipajper ((H0 X II0 ccmn &e&s$), * tie 
spots and elute with the isopropanol-wa%er uniixiture ((H.%-2 lb& IDry ltlhe papuzr ina a 
current of warm air and #develop the ‘spots wii~ih tQ~e spray a\~& Htt iis ~IK~BVII&II~~~~ 
to spray twice, drying the paper comple&eUy :a&es each sprz@ng_ 

Thin layer claromatogra$Jay 
Thin layer sheets, MN-Folygrarn Ceil 300 mamn~ac!t~ by i!&auzlhmy” IXaguzll 

and Co., Duren, were used. 
E&e-M. A 9 : I : 4 mixture by v;olume oiE ~soipaopaanoll. RD.~W%D arn.unn~iia aumdl W&UXY. 
S$ray reagent. As for the reversed phase na~eitllu~o~& 
Proced~ve. The sample solutions are sip&ted, driiledl, &n~&l, ZIIHU~ zsprzny~3 atl~ 

above. Elution times of 1-2 h :are reqa%red. 

A ciznowZedgements 
One of us (C.T.H.) wishes to &IX& the il?rir@pall ;irumd Ga~emm&rng ll%xcI~~ (of lt.lke 

Loughborough Technical College for permission te nnand~erU&~e ttllniis neseartclln- We a~&& Bo 
thank Prof. R. I?. PSILLIPS for the protisi~on (o!f lfacillitties auncd %er I& iintteruzslt and 
encouragement of our work. 

De$artme& of Chemistry., IJX TiEu0rwrtsr ll3-s 
Lozcglzboro~gla Ukversity of Technology., Jik (6” lf%x?x 
Leicesters&ire (Great Bril’ia95) a&z. Jr_ HlIGG~Xri;, 

I A. J. BOWD AND D. THORBURN I~U~RNS, &Giwou7&n..dci%,, ((may6&) uo~z. 
z A. J. BOWD AND D. TEIORBURN BURNS, ZM~kro~Mnz.. A&z., ((ax.ry%)) ~q'o, 
3 G. 111. SCHWAB AND J. I?ECEILIVANIDIS, .SvmsJc Kern.. ‘&iicWw..,, ye ((aCg#T)) ng~.. 

Received May sth, 1967 

J. Chromalog., 30 (1967) 287-288 


