
166 *. 
NOTES 

Blue* as in the direct BERRY spot test (Fig. IB). The middle section of the chromato- 
gram (RF z-16) is overstained with Pauly’s reagent for the histidines and the distal 
section (& 16-100) with Ehrlich’s reagent for proline, hydroxyproline and otller 
Ehrlich positive compounds in the usual ‘manner. 

Since neither proteins nor mucopolysaccharides move from the origin in this 
system, it is possible to detect the presence of both types of compound by this method. 
Proteins stain with the initial ninhydrin stain (Fig. IA) and with the conventional 
Pauly’s overstain (Fig. IC), but are decolorized by the Toluidine Blue. Sulfated 
mucopolysaccharides stain only with the Toluidine Blue (Fig. IB). Since Pauly’s 
stain of the origin serves only to confirm the presence of proteinuria, we only use it, 
to stain the middle section of the chromatogram (Xp z-15) for the histidines. 

We now have used this modification in over IOOO urine samples without finding 
any false results. 
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l Toluicline Blue, 0.2 g; glacial acetic acid, IO ml; g5 Oh ethanol, 20 ml; water to IOOO ml. 
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CHROM. 5276 

Paper chromatography of some aurones 

Aurones (z-benzalcoumaranones) represent one’of the minor classes of flavonoid 
compounds. They were discovered as naturally occurring pigments by GEISSLMAN AND 
HEATON~+. Since that time only a few such compounds have been found in nature. 
Physical and chemical characteristics of these, compounds have been recorded by 
GEISS~MAN AND HAR~ORNE~, HARBORNE*, and I?ARKAS AND PALLOSE. More recently 
HUI~IZ and coworl<ers+O have published a series of papers describi.ng various analytical 
methods applied to polyhydroxyaurones including thin-layer chromatography8. 

During the course of systematic studies in our laboratory several aurones were 
encbuntered which prompted us to look into paper chromatographic separation of 
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these compounds. Little work seems to have been done on systematic analysis of 
aurones by paper chrornatographic means. Thirty-six aurones were synthesised and 
examined in eight solvent systems. Only compounds having hydroxylation patterns 
similar to known flavonoid patterns were prepared. Solvent systems of potential use- 
fulness are: ?z-butanol-acetic acid-water (4:1:5) (BAW) ; tert.-butanol-acetic acid- 
water (3 :I : I) (TBA) ; cont. HCl-acetic acid-water (3 :30 : IO) (Forestal) ; phenol- 
water (So :zo) (PhOH) ; acetic acid-water (30: 70) (30-HA) and acetic acid-water 
(Go : 4.0) (60-HA). Unsatisfactory results were obtained using zz y0 and 60 y0 aqueous 
isopropanol, Results are presented in Table I. 

12~ VALUES (X 100) FOR SELECTED AURONES 

A~lWOllCS Solvlmt systellts 

13A W GA For- PhOH 30-HA Go-HA 
csfnl 

6-Hyclroxy- 
4. G-Dihyclroxy- 
q’, G-Dihyclroxy- 
6,7-Dihyclroxy- 
q’-Hyclroxy-G-mcthoxy- 
z’, 4’, G-Trihyclroxy- 
3’, 4’, G-Trihyclroxy- 
4,4’,6-Trihydroxy- 
4’, 6,7-Trihyclroxy- 
2’,4’-Dihyclrosy-G-rnethoxy- 
3’, 4’-Dihydroxy-G-mOthosy- 
3’,6-Dihyclroxy-4’-tncthosy- 
4’,6-Dihydroxy-3’-methosy- 
3’-Hydroxy-4’,6-dirncthosy- 
4’-I-Iyclroxy-3’,6-clirnothosy- 
G-I-Iyclrosy-3’,4’-climethosy- 
G-Hyclroxy-3’,4’-nmthyleneclioxy- 
2’, 4’, 4, G-Tetrahydroxy- 
2’,4’,6,7-Tetrahydrosy- 
3’,4’,4,6-Tctmhyclroxy- 
3’, 4’, 6,7-Tctrahydroxy- 
3’,.+,6-Trihyclroxy-4’-mcthoxy- 
3’,6, ~-Tril~~~droxy-4’-i~~cti~osy- 
4’, 4, G-:Trihydroxy-3’-mcthoxy- 
4’,G,7-‘l’rihydrosv-3’“incthoxy- 
4,6-Dihydroxy-3’,4’-clinmthoxy- 
4’,6-Dihydroxy-3’,5’-clin-ictlioxy- 
6,7-Dihyclroxy-3’,4’-clinicthoxy- 
4,G-Dil~yclroxy-3’,4’-n1cthylcncclioxy- 
6,7-Dihyclroxy-3’,4’-methylcncdioxy- 
4’-T-Iydroxy-3’,5’,G-trimethoxy- 
G-Hyclrosy-3’, 4’, g’-trimethoxy- 
4’,4,6-Trihyclroxy-3’,5’-clinicthosy- 
4’,6,7-Trihyclrosy-3’,5’-clinicthoxy- 
4,6-Dihytlrosy-3’,4’,5’-tritnctliosy- 
6,7-Dihyclroxy-3’,4’,5’-triniethoxy- 
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” st = strcalcing. 
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Conclusions 
The following observations were made 
(I) There is a general trend in all six 

from the results: 
solvent systems towards an increase in 

Xp value with the introduction of a methyl group. Further methyl groups add to the 
RF value. 

(2) Forestal solvent gives the best resolution of the methoxy derivatives while 
the PhOH system is inferior in this respect. The other four systems are intermediate 
and give about the same relative resolution. 

(3) The hydroxy aurones are resolved best with the following sequence of 
systems: PhOH > Forestal > TBA. The other three systems do not give much resolu- 
tion between mono-, di-, and trihydroxyaurones. 

(4) The methylenedioxy derivatives resemble dimethoxyaurones rather than the 
rnonomethoxyaurones in their RF behaviour. 

Chromatography solvents were prepared from best available grade materials 
&ithout further purification. Whatman No. I paper was used and run’& the descending 
manner. Temperature was not controlled for these determinations. The aurones were 
easily observed visually and exhibited characteristic colours under UV light (366oA)G. 

The aurones used in this study were synthesised from appropriate coumaranone 
and benzaldehyde derivatives by the method of GEISSMAN AND HAIIBORNE~“. 6-Hy- 
droxy- and 4,6-dihydroxycoumaranone were synthesised according to the procedure of 
SONNET. Methylation of 6-hydroxycoumaranone was done with diazomethane. 6,7-Di- 
hydroxycoumaranone was synthesised according to FEUERSTEIN AND BRAS@. All 
melting points agreed with reported values. The benzal.dehyde derivatives used were 
commercial products. 

This work was supported by a grant from the National Research Council of Canada 
to whom we express our appreciation. 
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