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Suvnrnar-y A new diterpenoid quinone has been isolated 
and characterized on the basis of the chemical and 
spectroscopic properties. 

FROM the roots of Salvia miltiorrhiza Bunge, a new red 
crystalline pigment, designated miltirone (I), C19H2202, 
m.p. looo, M+ 282.161 (calc. 282*162), was isolated, in 
addition to many tanshinones,lV2 diterpenoid quinones 
having furonaphthaquinone chromophores. 

The i.r. spectrum of miltirone (I) shows strong carbonyl 
absorptions a t  1680(sh), 1660, and 1635 cm-l (KBr), 
characteristic of ortho-quinones, and the U.V. absorption 
maxima at 260 (log E 4-55), 362(3.36), and 436nm(3-52) 
(EtOH) indicate the presence of an alkyl-substituted 
1,Z-naphthaquinone chromophore.s The position of the 
alkyl groups and the carbon skeleton were deduced from 
the n.rn.r. spectrum. The n.m.r. spectrum shows a gem- 
dimethyl group (6 1.30) bonded to a saturated carbon 
atom, and an isopropyl group (6 1.50, d, 6H, J 7 Hz; 6 3.02, 
br. septet, 1H) attached to an aromatic ring. Two benzylic 
protons (8 3.20 br t) adjacent to a methylene group (8 1.7, 
m, 4H) appear a t  lower field as a result of the deshielding 
effect of the carbonyl group at  C-11, the effect of which is 
typical of tanshinones.2 In the aromatic region, one 
proton appears a t  6 7.10 ( J  1 Hz) as a doublet which is 
coupled with a methine proton of the isopropyl group (as 
deduced from double-resonance studies), and two protons 
appear as an AB quartet centred at  6 7.34 (A8 0.4, J 8 Hz), 
which shows the presence of two ortho-disposed benzenoid 
protons. 

From these spectral properties, the structure (I) was 
assigned to miltirone, and this was confirmed by chemical 
evidence. 

Miltirone was allowed to react with acetic anhydride and 
sulphuric acid to give the triacetate (11), vmax (CHCl,) 
1765 cni-1. Hydrolysis of this acetate, followed by 

chromic acid oxidation, afforded a hydroxy- 1,Cnaphtha- 
quinone (111), Vmax (CHC1,) 3350 and 1645cm-l. The 
n.m.r. spectrum of hydroxy-quinone (111) is very similar 
to that of (I), showing a gem-dimethyl group (6 1-33), 
isopropyl group (6 1.30, d, 6H, J 7 Hz) attached to a double 
bond, and two benzylic protons (6 3.30 br t) adjacent to a 
methylene group (6 1.75, m, 4H). However, major differ- 
ences are seen in the aromatic region, where 14-H doublet 
a t  6 7-10 in miltirone (I) is replaced by a sharp singlet of a 

hydroxy-proton (6 7-82), which is exchangeable with D20, 
and the AB quartet of two benzenoid protons of (I) is 
shifted to low field (ABq centred at  8 7.95, A8 0.2, J 8 Hz) 
in the spectrum of (111). The U.V. spectrum of (111), 
250(sh), 256.5, 285-290, and 358nm, is almost identical 
with that of a synthetic compound* (IV), thus establishing 
that (111) has a hydroxy-naphthaquinone moiety like that 
in (IV) and the full structure (111). 
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