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conditions e.g. during cell division or during growth in the dark z°, 21; thus paramylon 
can probably be classified with those 1,3-~-glucans which act as reserve substances 22, 23 
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An improved synthesis of scopoletin 

The occurrence of scopoletin (6-methoxy-7-hydroxy-coumarin) in cigarette smoke 1, 
and inhibition of root growth by external application of scopoletin to Arena and 
Phleum roots 2 have pointed out the need for a feasible synthesis to produce pure 
scopoletin in good yield. The present communication reports an improved synthesis 
of scopoletin based on modifications of the method reported by AGHORAMURTHY AND 
SESHADRI 3. The pure scopoletin thus prepared has been used for preliminary studies 
of its metabolism in laboratory rats 4. 

The new, modified procedure gives an overall yield of pure scopoletin of 55 %- 
In our hands, the procedure of AGHORAMURTHY AND SESHADRI gave a considerably 
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lower yield as large losses occurred in isolating the scopoletin in pure form from 
mixtures of isomers and other related products. 

For the synthesis of scopoletin, 12.8 g NaHCO3 and 13 g benzyl chloride were 
added to 500 ml of a solution of 25 g esculin (6-glucoside of 6,7-dihydroxycoumarin ) 
in absolute ethanol, and the reaction mixture was refluxed 48 h on a steam bath. 
I 1 water was added to the cooled solution, and the resulting precipitate was filtered 
and dried, m.p. 182 °. 30 g of the 7-benzylesculin were hydrolyzed, using 500 ml 
7 % H2S04, with heating on a steam bath for 6 h. The white precipitate that  formed 
after cooling in a refrigerator was recrystallized by solution in methanol and addition 
of water until cloudiness resulted, and then again cooling in the refrigerator; 
m.p., 192°. 

The 7-benzylesculetin (14.2 g) was dissolved in 300 ml anhydrous acetone, and 
21.8 g anhydrous K2CO 3 and 14.6 g dimethyl sulfate were then added, and the mixture 
was refluxed for 8 h on a steam bath. After filtration, the filtrate was evaporated to 
about 25 ml, and water added until the 7-benzyl-6-methyl ether of esculetin precipi- 
tated. After recrystallization from aq. methanol, its m.p. was 123 °. The 7-benzyl-6- 
methyl ether of esculetin (13.8 g) was dissolved in 15o ml glacial acetic acid plus 
75 ml conc. HC1 and heated for 4 h on a steam bath. After the solvent was removed 
in vacuo, the precipitate was dissolved in methanol and decolorized with charcoal. 
The solution was allowed to evaporate slowly to produce crystals, m.p. 205 °. The 
compound was identical with reference scopoletin on paper-chromatographic and 
infrared-absorption spectral comparisons. 

When developed in n-butanol-ethanol-(NH4)2CO3 buffer (4o:11:19, v/v/v) 5, 
the paper chromatogram of this scopoletin preparation revealed the presence of trace 
amounts of two other blue-fluorescing compounds. To remove these impurities, the 
scopoletin was dissolved in the least possible amount of satd. aq. Na2CO ~. The 
solution was then extracted several times with Ioo-ml portions of chloroform, and 
then slowly acidified with HC1. Fine white needles of scopoletin resulted. These did 
not contain any blue-fluorescing substances other than scopoletin when analyzed by 
paper chromatography in the buffer system just mentioned. 
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