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Three red crystalline pigments were isolated from Chinese drug "tan-shin", . 

the dried red roots of Salvia miltiorrhiza Bunge, by Nakao in 1930 (1). The 

pigments were named tanshinone-I, -II and -111, and were characterized as c- 

quinones. Later Takiura found a new tanshinone, tanshinone_IIB(2), and showed 

that tanshinone-III was a mixture of tanshinone-II and another pigment which he 

named cryptotanshinone (3). The structures of tanshinone-I, -I?( I), -1IB and 

cryptotanshinone(I1) were determined by von Wessely(d), Kakisawa(51, Thomson(6) 

and Takiura(7), respectively. A possible biogenetic relationship of all these 

pigments to diterpenoids was discussed by Todd (8) and Wenkert (9). New tan- 

shinones were isolated from "tan-shin" and we.wish to report the structures of 

these new pigments in this communication. 

Two new quinones, hydroxytanshinone and methyl tanshinonate, were isolated 

in 0.005 and 0.002$ yield, respectively, by repeated chromatography of the crude 

extracts. Spectral properties of these pigments, and tanshinone-II as a 

reference, are listed in the Table. The ultraviolet-visible absorption spectra 

of these pigments are all superimposable on that of tanshinone-II(I), and 

their IR spectra also exhibit similar absorption patterns to that of tanshinone- 

Ii in 3200-1500cm-' region. These spectral properties showed that each of 

these compounds has the same furo-o-naphthoquinone chromophore, 
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I 460 352 
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tanshjnonate 269 252 

I 223 

TABLE 

3 KBr -1 
max cm 

3150 

1690 1670 

1583 1535 

3525 3150 

1685 1670 

1580 1535 

3150 1725 

1690 1670 

1580 1540 

0 
0 

I P 1; O 
(II 1 

NMR 6 CDC13 
ppm calD 

1.30(s 6H) 1.7 (br m 4H) 

2.25(d 3H) 3.15(br t 2H) 

7.lO(q 1H) 7.48(s 2H) 

1.28(s 3H) 1.40(s 3H) 

2.04(br m 4H) 2.25(d 3H) 

4.38(br s 1H) 4.98(br s 1H) 00 

7.2O(q 1H) 7.62(q 2H) 

1.62(s 3H) 1.8 (br m 4H) 

2.26(d 3H) 3.25(br t 2H) 

3.66(s 3H) 7.25(s lH) -l39O 

7.52(q 2H) 
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Hydroxytanshinone, mp 187~. has the oompoaltlon C,9R18C4(H+31C) and then 

It possesses one more oxygen atom than tanehlnone-II. Thlr wae revealed ar a 

hydroxy group by the absorption at 3525 cm-’ In Its IR epeotrum. The RMR 

spectrum of hyaroxytanshinone shore a etriking reeemblance In many of Its 

features to that of tanshinone-II and exhibits that the former poreereer two 

ortho-benzenoid protons, --- a E-aimethyl group bedded to a saturated oarbon atom 

and a methyl group attached to a furan ring which is uneubetltuted In the a- 

poeition. However, there are dlfferenoee between the two epectra In two 

respects: the former lacks the P-proton multlplet(3.15 ppm) of the benzylio 

methylene at C, of tanshinone-IT but contains one-proton multiplet(4.38 ppm) 

characteristic of a benzyl alcohol. From these spectral properties the structure 

of hydroxytanshinoae WRE deduced to 1-hydroxy-tanehlnone-X(111) and it was 

confirmed by catalytic hydrogenation. Pd-catalyzed hydrogenation of hydroxy- 

tanshinone followed by air orldation of the resultant leuco-Compound afforded 

a mixture of two substances, one of whiCh was identical with tanehlnone-II(T) 

in all respects and another was identified as cryptotanehlnone( IT). Both 

comfiounds were produced by the hydrogenolytic removal of the benzyllo hyaroxy 

group. 

Second new pigment, methyl tanshinonate, mp 175-176”. has aleo a furo- 

o-naphthoquinone chromophore, because the W and TR( 3500-1500cm-‘ ) spectra of 

the pigment are virtually idQntjca1 with thoss of tanshinone-IT. The pigment 

has the molecular formula C 20H,p05 (M+ 33A!? therefnre It posseQnes one carbon 

RVA two cxyqen atoms more than tanshdmone-TT. They were revealed a~ a carbo- 

metr.ory ,n-oun by sn abeorptian at 
,< 

‘7ZE c:: . !r. tta TR spectrum and a sharp 

sJnglf?t 7C: .? .66 Tpm !r. the NE QTJectrum. The ym??tion of the cerhomethoxy 

9-c)‘~ and the carbon ake1 ston were esfabliQhsd from the VW! spectrum, The TM? 

r~?o+r~m of methyl tncQh!nonate is ver,v *+rrjlsr tc ths+ of’ tsnQhlrone-IT, showing 

that formel* ?-as two ortho-heneenoid pratonQ, +wo henQy7l.c protons adzanent to 

e methylene prnup, and R re+hy3 group atbrks? tc 7 fvm r!~?g WhJ ch IS unsubetituted 

in the a-poQi+?on. Eowaver, nmjor 6Jfferanow qre aeen at hi.qh f,i_ela where the . 

fi-Rroton sjnglet sf. 1.30 ppm .(pTem-dimethy. qroup) i.n tansh.lnone-II j s replaced 



3234 No.28 

by a 3-proton singlet at 1.62 ppm an,d an ester-methyl peak at 3.66 ppm in the 

spectrum of methyl tanshinonate. From these properties the structure (IV) was 

assigned to methyl tanshinonate. 
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