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The roots of Lithosvermum ervthrohirog m. p4 !&g. 

(Japanese name: Shikon) have been widely used as a dye or 

a drug in Japan. Coloring matters.uere isolated from benzene 

extracts of the root. One of the coloring matters was 

identified as monoacetyl-shikonin which had been reported by 

Majima and Kurodatl). Two new naphthoquinone derivatives 

were further isolated from the extracts. One was isobutyl- 

shikonin(1) and another was &3-dimethylacryl-shikonin(II), 

and this conclusion was established on the following 

evidences. 

R: COCH(CH3)S (1) 

CH.CHS.CH:C(CH3)2 H: cOCH:C(CH3)2 (II) 

R: H (III) 
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Iscbutyl-shikonin(I), m.p. 89-90" ,[dJ& $125’ 
(ethanol:, was assigned the formula C2OH2206(Anal. Calcd.: 

C, 67.02; H, 6.17; Found: C, 66.29; H, 6.07). The molecular 

formula of I was confirmed by mass spectrometry with a molecu- 

lark;: Tseak at m/e 358(Calcd. 358.176)(2), and the infrared 

(Ymax 1735 cmW1/OCOCH(CH3)2/, 1610 cm-'/CO/, L450 cm", 

760 cm-'), ultraviolet(h~~~nO1 273 my, logt 4.25) and 

n.m.r. spectra(2 aromatic H, 7.20 ppm; 1 aromatic H, 6.99 

ppm; 1 olefinic H as triplets centered at 6.05 ppm; 6 iso- 

propenyl methyl H, 1.63-1.73 ppm; 6 isobutyl H, 1.20-1.33 

ppm; 2 ebllyl H as quartets centered at 2.60 ppm; 1 vinyl H 

as triplets centered at 5.17 ppm), respectively. 

Further confirmation was obtained by alkaline hydroly- 

sis of t (2s NaOH, room temperature) affording shikonin(II1) 

CloHloOg(m.p. 147-149' , Anal. ‘Calcd.: C, 66.66; H, 5.59; 

Found: C, 65.87; H, 5.51) and isobutyric acid. Isobutyric 

acid was identified by paperchromatography using a mixture 

of butanol-2.5% aqueous ammonia(l:l) as solvent. The acid 

gave the same Rf value(0.22) with that of an authentic 

sample.. 

P/3-dimethylacryl-shikonin(II), m.p. 113-114', 

[d-)"b;s + O 222(ethanol), was assigned the formula C21H2206 

(Anal. Calcd.: C, 68.09; H, 5.99; Pound: C, 67.70; H, 5.78). 

The molecular formula was confirmed by mass spectrometry 

with a molecular ion peak at m/e 370(Calcd., 370.1761, and 

the irfrared(p $g 1710 cm-1/OCOCH:C(CH3)2/, 1612 cm-l/CO/, 
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1455 cm-l, 760 cm-l), ultravi~let(h~~~~~~~ 273 my? loge, 

3.87), and n.m.r. spectra(2 aromatic H, 7.20 ppm; 1 aromatic 

H, 7.11 ppm; 1 olefinic H, 5.80 ppm; 6 ,+3-dimethylacrylic 

H, 1.97-2.20 ppm; 6 isopropenylmethyl H, 1.63-1.73 ppm; 

1 olefinic H as triplets centered at 6.05 ppm; 1 vinyl H as 

triplets centered at 2.60 ppm), respectively. Strong absorp- 

tion at 1710 cm-' which is ascribed to carbonyl group indi- 

cates the presence of CUB -unsaturated group. 

Furthermore, shikonin and pp -dinethylacrylic acid 

(Rf, 0.36) were obtained from II by the alkaline hydrolysis. 

The Rf value of ,8,4-dimethylacrylic acid was identified with 

an authentic sample prepared by the reaction of malonic acid 

with acetone in the presence of acetic anhydride. 

Thus, structure of (1) and (II) are assigned, respect- 

ively, for the two compouns isolated from the benzene extra- 

cts of the root of Lithosnermum ervthrohizon Sib. s u. 
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