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INTRODUCTION 

Owing to the anomalous valency state of the central copper atom the complexes of 
trivalent copper act as powerful oxidizing agents, especially in an alkaline medium. 
This property of the complex bound copper(III) was used for the first time by 13mx1 

as a semi-quantitative analytical method for the oxidative degradation of proteins. By 
far the most useful application of these complex copper(II1) salts is to the oxidation of 
polyhydrosy compounds. This reaction can be followed electrometrically or spectropho- 
tometrically and has been used e.g. in the quantitative estimation of tartrates or for 
the detection of sugars and their derivatives on paper chromatograms3. The potassium 
periodatocuprate(II1) reagent used by BONNER~ foi- this purpose has in the complex 
anion the ligand of another strong oxidizing agent, namely periodate. It seemed 
interesting to investigate the detection of carbohydrates and other organic compounds 
by means of the telluratocuprate(IT1) anion [Cu(TeO,)]D-, where the only oxidizing 
agent is the trivalent copper. The different oxidizing properties associated with the two 
complex ions were considered as a possible means of distinguishing between the 
structures of various compounds. This means of identification proved unsuccessful 
and in fact on comparing our results with those of BONNER~, 110 qualitative difference 
could be found in the action of periodatocuprates(II1) and telluratocuprates(II1). 
The new reagent, however, is worth investigating for its high sensitivity to a wide range 
of organic compounds, e.g. the various non-reducing carbohydrates dealt with in -this 
paper. 

Reagent 
ESPERIMENTAL 

The 0.05 M telluratocuprate(II1) solution was prepared as described by JENSOVSIEP-~ 
and BONNER~, using the equivalent amount of potassium tellurate instead of po- 
tassium periodate. 

. . 

The samples were dissolved in ethyl alcohol in concentrations of 0.1 y0 W/V. 

* Albertov 0030, Praha 2 - NovO M&to, Czechoslovakia. 
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Paper chronzatography 

The descending technique was employed, using Whatman No, I or No. 3 filter paper 
in a fz-butanol-acetic acid-water i.10: I : 3) system, except in the case of the higher oli- 
gosaccharides, where the system rt-propanol-ammonia-water (6 : 3 : I) was used. 

DetecCio~z of the s;bots 

The paper chromatograms were thoroughly dried and, when free from all acid residues, 
were sprayed with the reagent. The sugar compounds give white spots on a distinc- 
tive deep yellow-brown background. The background disappears after a few minutes 
but a permanent record of the spots can be made either by marking with pencil or 
by spraying the chromatogram, immediately after the maximum contrast of the spots 
has been reached, with a solution of rosaniline as described by I~ONNER~. Red spots 
on a greenish yellow background were then obtained. A second method for stabilizing 
the chromatograms, especially useful where Whatman hTo. 3 paper was used, con- 
sisted in spraying with TTC* solution (2 O/O W/Y sol. of TTC in water mixed with the 
same volume of I N NaOEI) at 50-40” in the dark 7~~. At the positions occupied by the 
oxidized compounds deep rosy spots appeared on a pink background. For the location 
of water insoluble carbohydrate derivatives, the standard dipping technique was 
found more suitable than spraying. 

TABLE I 

Rp VALUISS OF NON-REDUCING PREE OLICOSACCHARIDES, GLYCITOLS, GLYCOSIDES, GLYCOSANS 

AND GLYCONIC ACID LACTONE LOCATED BY MEANS OF TELLURATOCUPRATE(II1) RBAGENT WITH A 

SENSITIVITY OP I p16 

Saccharose n-BuOI-I-AcOH-I-I20 (IO : I : 3) 0.08 
Trchnlose 0.55 
Raffinose ?z-PropOI-I-NI-I ,OI-I-H,0 (0 : 3 : I) 0. il.8 
Stacllyose 0. ;I. I 

D-Glucitol (Sorbitol) n-BuOI-I-AcOI%-I-I,0 (TO : I : 3) 0.0-j 

1,s.Anliydro-D-glucitol 0.23 

D-&fXmitOl 0.05 

snyo-Inositol 0.05 

Methyl B-D-glucopyranosidc ~2-l3uOI-I-.4cOI-LI-I,O (I 0 : I : 3) 0.23 

It-l’ropyl @-D-glucopyranosiclc 0.61 
Isopropyl f%D-glucopyranoside 0.55 

Tsobutyl B-D-glucopyranosicle 0.73 

lerC.-Butyl P-D-glucopyranoside 0.Q 

Cyclohesyl /3-D-glucopyranosidc 0.72 
Phcnyl /?-D-glucopyranoside 0.55 

In-Hydrosyplicnyl /?-D-glucopyranosidea O..j2 

o-Hyclro~~mctl~ylpl~enyl P-D-&ucopyranosidc 
(Salicin) . . 0.52 . .I 

Phenyl p-cellobioside 0.35 

r,G-Anhydro-p-D-glucopyranose ?z-BuOH-AcOI-E-I-I,0 (IO : I : 3) 0.45 

D-Galactonic-y-lactonc +r-BuOI-I-AcOH-l-I,0 (IO : I : 3) 0.21 

a ran-Wyclroxyphenyl @-D-glucopyranosidc gives, as all free phenols, a stable red-brown colo- 
ration without a further stabilizing spray. 

* Triphenyltetrazolium chloride. 

J. Cl~onautog., 14 (1~~64) 228-23~ 
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TABLE II 

./?,v VALUES OF VARIOUS SUUSTITUTED CARBOHYDRATE COMPOUNDS DBTECTED BY MEANS 0” TEL- 

LURATOCUPRATR(III) REACiENT WITH A SENSITIVX’Y OF 5 TO IO /lb’ 
I * 

System n-butanol-acetic acid-water (I o : i : 3). 

1,2,3,6,2’ ,3’,;i’,G’-Octa-0-acctyl-j%maltose 

3,4,0-Tri-0-acetyl-D-glucal 

1.0 

1.0 

1,2-04sopropylidene-c+D-glucofuranose 0.70 

1,o,,5,6-Di-0-isopropylidene-a-D-glucofuranose* 0.98 

1,:!-O-~SOprOpylidene-5,6-anhydro-~-D-glucofuranose 0.95 

1,6-Anhydro-z-O-$J-tolyl-p-D-altropyranose’J 0.85 

U Does not react with the telluratocupratc(l’I1) but develops a deep rosy coloration with the 
‘I’TC reagent without any previous treatment, This remarkable reaction is difficult to esplnin as the 
compound is perfectly stable in alkaline medium and has one single hyclrosyl group in the C-3 
position. 

lj Sensitivity = 50 1.46. 

RESULTS 

The miscellaneous carbohydrate compounds tested for the applicability of the tellu- 
ratocuprate(IT1) reagent can be divided into three groups according to the sensitivity 
of the reagent. 

(T) The unsubstituted sugars, glycosides, glycosans and anhydrosugars are 
detectable in amounts of I ,ug. 

(2) In substituted sugars, e .a”. in fully acylated sugars easily hydrolysable in the 
strong alkaline medium, or in various allcylidene derivatives with at least one pair of 
vicinal hydrosyl g~.oups, the sensitivity varies between 5 and I:O pg. In some cases, e.g. 
I ,6-anhydro- a-O-;b-tolyl-p-D-altropyranose, a compound with a single hydrosyl 
pair adjacent to the large $-tolyl group, the limit of sensitivity was shifted to 50 r_cg. 

(3) The non-reactive substances include especially the aikali-stable polytopic 
alkylidene and arylidene derivatives such as the various di- and tri-benzylidene or 
isopropylidene derivatives of monoses and glycitols, tq. x,2,5,6-di-O-isopropylidene- 
a-D-glucofuranose. 

The telluratocuprate(II1) reagent has been used with success for the detection 
of sugar compounds in plant extracts and in mixtures of enzymic transglycosylation 
products. &J values of carbohydrate compounds located with the reagent are summa- 
rized in Tables 1 and II. 

DISCUSSION 

The results summarized in this paper as,compared with those of BONNER~ indicate 
the interesting fact that in both periodatocuprates(II1) and telluratocuprates(TrI! 
applied. as locating reagents in paper chromatography the only oxidizing agent is the 
trivalent copper. The sensitivity of telluratocuprate(II1) is in most cases even slightly 
higher than that of periodatocuprate(II1) as, after Spraying, a picture is developed 
in which white spots show up very vividly agaikt a deep yellow-brown background, 
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SUMX4RY 

The use of po :assium telluratocuprate(II1) is described for the detection of non- 
reducing carbohydrat cl compounds on paper chromatograms. The sensitivity of the 
reagent is 1 t-40 6 to unsubstit:lted sugars and glycosides and 5 to IO pg to a number 
of carboxylic acid esters and alkylidenc carbohydrate derivatives tested. 

REFERENCES 

1 G. BIXIC, Mikrocl~enzie vex. M~ikvochiurr. A&z, 35 (1~51) I, 15~. 
2 L. JENBOVSI&, Collectiolz CzecJr. CJrem. Com~wmn., z? (1957) 313. 
3 T. G. BONNER, Cheurz. & I?zd. (London), 1g00, 345. 
*1 t. JEN&OVSIC+, Chem. iisty, JO (1956) 1936; C. A., 50 (1950) 144.38. 
5 L. JENSOVSIH, %. Anovg. Allgem. C&m., 307 (IgGI) 208, 
0 L. JENSOVSK~, %. Anovg. Allgem. Clrem., 307 (1g61) 2x9. 
7 Ii. WALLEN~EL~, Natrtvwisse92scJkzfte~2, 37 (1950) 491 I 
S W. E. '.hwv~Ls.%N, D. P. PROCTER AND J, S. HARRISON, NatWe, 166 (1950) 4.44. 

J. CJtromato&., 14 (1964) z?S-~31 


