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Continuing an invest igat ion of the leaves of Geranium col l inum Steph. (upland geranium),  by prepara t ive  paper  
chromatography-of the f i r s t  f ract ions obtained in the elution of the combined flavone monoglycosides f rom Kapron 
with methanol we have isolated 3, 7, 8 ,4 ' - te t rahydroxyf lavone  3-f i-D-glucopyranoside with mp 230-232 ° C, 
[~]D -70° (c 0.5, methanol), Rf 0.77 in BAW (4 : 1 : 5), 0.30 in 15% acetic acid, Xmax 267 and 356 mp, not previously 
descr ibed in the l i te ra ture .  Tl~e posi t ion of the subst i tuent  was shown by the absence of a shift of the long-wave 
max imum in the UV spec t rum on the addition of a luminum chloride [2, 3]. 

An aqueous methanolic extract  of the leaves was repeatedly t reated with ethyl acetate. The resu l t ing  solution 
was concentrated and dis t r ibuted in an ethyl ace t a t e -wa te r  system. On standing, the aqueous solution deposited a 
l ight-yel low amorphous precipi tate ,  which on rec rys ta l l i za t ion  f rom water gave a substance C34H26022- 6H20 in the 
form of yellow plates with [c~] D -164.5  ° (c 1, methanol), Rf 0.23 in BAW (4: 1:5) ,  0.28 in 15% acetic acid, and 
0.08 in water.  Acid hydrolysis  led to the formation of glucose and ellagic and gallic acids in a rat io of 1 : 1 : 2. With 
ammonium fe r r i c  alum the substance gave a blue color, while with o-toluidine or anil ine phthalate it  gave no color, 
which shows the poss ibi l i ty  of subst i tut ion of the hydroxyl groups on the f i r s t  and second carbon atoms of the glucose 
[4]. 

On acid hydrolysis  with water,  ellagic acid was split  out f i r s t  with the formation of digalloylglucose [Rf 0,23 
in BAW (4 : 1 : 5), 0.53 in 15% CHaCOOH, and 0.34 in water] which was again not shown up by o- toluidine or ani l ine 
phthalate,  and this was then hydrolyzed to gallic acid and glucose with the in termedia te  formation of 
monogalloylglucose,  giving a pronounced quali tat ive react ion with o-toluidine.  

Methylation (diazomethane, and then methyl iodide and s i lver  oxide) led to a t r ideeamethyl  der ivat ive  with 
mp 172-174 ° C, [c~] D -12.2  ° (c 0.5, methanol), % OCH3: 38.9. On alkaline hydrolysis  an amount of alkali 
cor responding to four es te r  bonds was consumed with the formation of a glucose der ivat ive not revealed with 
o-toluidine,  consequently,  methylated at the semiaceta l  hydroxyl, and (+)-hexamethoxydiphenic acid with [~]D +117"2° 
(0.1 N NaOH, c 0.256), 

Per iodate  oxidation showedthe presence  of two glycol uni ts ,  thus proving that the gallic and hexahydroxydiphenic 
acids were attached to the C z, C3, C 4, and C 6 atoms of the glucose and that the sugar  was p resen t  in the pyranose  
form [4, 5]. Since the digalloylglucose obtained in the hydrolysis  of the tannin substance is not revealed by 0-toluidine,  
the gallic acid is attached to the C 2 hydroxyl of the glucose. 

A compar i son  of the ra te  of acid hydrolysis  with l i t e ra tu re  information for 3, 6-[ (+) -hexahydroxydiphenoyl ]- 
glucose and 4, 6-[(-)-hexahydroxydiphenoyl]glucose showed that in the substance studied the (+)-hexahydroxydiphenic 
acid is attached to carbon atoms 4 and 6 of the sugar  [6]. Thus, the substance  studied is 2, 3-digal loyl-4,  6-[(+)- 
hexahydroxydiphenoyl]-fl-D-glucose,  not previous ly  descr ibed in the l i te ra ture ,  and we have called it "collinin." 

The identification was confirmed by isolat ing f rom an aqueous solution, by prepara t ive  paper  and column 
chromatography on cellulose,  2, 3-digalloylglucose,  2-gal loyl-f l -D-glueose,  and 3-galloylglueose.  On a chromatogram,  
2, 3-digal loylglucose coincided with the digalloylglucose formed by the hydrolysis  of the tannin substance;  it was not 
revealed by o-toluidine,  but was hydrolyzed with the in termedia te  formation of 3-galloylglucose.  The alkal ine 
hydrolysis  of the permethylated product  showed the p resence  of two es te r  bonds and the absence of a galloyl 
subst i tuent  on carbon atom 1 of the glucose, and per iodate  oxidation showed the p resence  of one glycol unit. The 
2-gal loyl - f l -D-glucose  [Rf 0.28 in BAW (4: 1: 5), 0.76 in 15% HOAc, and 0.70 in water] and the 3-gal loylglucose [Rf 
0.17 in BAW (4 : 1 : 5), 0.88 in 15% HOAc, and 0.76 in water] were identified on the basis  that in the fo rmer  a react ion 
with o-toluidine was absent and in the la t ter  there was a pronounced reaction,  and by the constants  of their  acetyl 
der ivat ives  [7, 8]. 
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