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Abstract Two sesquiterpene factones WI-(: Isolated from theaerial parts ofGoc,ilnutiu p~losanto. Their structures were 
established as desacyldeoxyclephantopin 7mcthylbutyrate and desacylisodeoxyelephantopin L’-methyfbutyrate. ‘Three 
coumarins and two flavonoids t+ere isolated from the aerial parts of Gn&nuiitr urgrnrinci. Their structure5 were 

established as capekn. f’raxidin, fraxetin ;1nt1 luteolin Y-methyl ether and bispiduiin, rcq~it~cel>. 

IU’l-‘RODC~C“~10\ ~XPERI:%lMt:YTAI. 

In a recent study 01‘ Argentinian Gochnutru, we isolated Mps: uncorr: ‘H NMH. 611 MHz. CDCIJ and C,D,, 
and characterized two mr-pimaradine diterpenes [II)* (coumarins and tlavono~ds). 300 M Hr. CDCI i (lactones). l_MSas 
acacetin, auercetin 3.3’-dimethvl ether. ouercetin 3.4’- int. standard: ‘-‘(‘NMK ‘J5 1?Y Mt17. (‘I)I‘ij: MS ?OeV. direct 

dimethyl eiher and eriodictyol. i’rom G yikrit~osu. in the 
present paper we report the results on the study oi 
G. pulosanto Cabr, and G. uryenrirw (Cabr.) Cabr. which 
differs from all the other species studied [I c)] in con- 
taining coumarms. G‘ock~ticl pdosunro afforded two 
sesquiterpene lactones of the deoxyelephantopin type 
which were previously found in other species oi this genus 
[6]. and it diKered only in their ester SJ& chaIras 

Table ’ fii NMR spectrai data of I and ? 

RE:SlII.TS .4UD DISC C’SSlO”r, 

Systematic f’ractionation ol‘a methanoiic extract of’the 
aerial parts of G. palosunto led to the isolation of’ two 
crystalline sesquiterpene lactones (1 and 2). Lactones I 
and 2. C10H240b. exhibited ‘H NMR (Table I] spectra 
similar to those of3and 4 from tkphuntopu.~ curoiinirrnus 
[lo], except for the signals due to the ebter s~dt: chain at 
C-X which were characteristic of a >-methylbutyratc 
residue. This was confirmed by the mass spectrum, 171,; 
2.58 [M --CSH,,OZ]+. 85 [Cr,HgOJ ’ and 57 [CjH9] 
(10O”Jand by ‘H NMR signals at SJ.31 (r~ it-t). I.41 (m, 
II-l). 1.68 (m. IH). 0.88 (t.J-7Hz. ?H) and 1.19 ((i,J 
.z= 7 Hz, 3H) due IO H-17. f-1-18:. tf-IX,,. f-I-19 :~r~d f~f-‘0. 
respectively. 

The aerial parts of‘ G‘. JJqWtJmJ afforded a complex 
mixture of flavonoids (6 and 7) and coumarrns (S, 8 and 9) 
which could bc separated first by ~oiumn chrcl- 
matographq (silica gel), and then on Scphadex L,H- 
20. Compounda 6 and 7 were identified ab luteolin ?- 
methyl ether and hispidulin, respectively. from their UV. 
‘H NMR and mass spectral data. I‘hc c~~rnarlns were 
identified as capensin (5) [ 1 11, 1 raxidin (8) and fraxetin (9) 
by comparison of our spectral and physical data with 
those published 
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inlet; TLC: silica gel uv-254, solvent systems 
C,H,-dioxane-HOAc (45: 5: 1 and 90:25:4). 

Plant material. Gochnatia palosanto and G. argentina were. 
collected in Tucuman and Entre Rios (Argentina), respectively, 
and identified by Luis de1 Vitto. 

Extraction and isolation. The aerial parts (1.3 and 1.5 kg) were 

air-dried, finely ground and extracted at room temp. with MeOH 

(3 times x 24 hr). The crude extract obtained by evapd red. pres. 

was dissolved in MeOH containing Hz0 (10, 20 and 30%) then 

partitioned between n-hexane, CCll and CHCls, respectively. 

The CHCIs extract was adsorbed on silica gel packed in C6H6 

and eluted with CeH,-EtOAc mixture of increasing polarity. 

Gochnatia palosanto. Fractions 7-9 (C,H,-EtOAc, 9: 1) yielded 

crystalline residues contained two substances, 1 and 2, which 

were separated by successive chromatography over silica gel, 
0.020goflandO.Ilgof2. 

Desacyldeoxyelephantopin 2-methylbutyrate (1). Colourless 

crystals,mp 163-164”;IR~~~~cn~~ 3100,176Q 1750,1745,1640; 

MS m/z (rel. int.): 360[M]+ (1) 276 [M-84]+ (3) 258 [M 

-102]+ (8),230[M-102-283’ (2), 172 (7), 162 (5), 134 (4), 85 

(54) 83 (64) 57 (100). Accurate mass peak m/z 276 (CIsHr60s): 

276.0973 C,5H,605 requires 276.0998. 
Desacylisodeoxyelephantopin 2-methylbutyrate (2). Colour- 

less crystals, mp 196198”; [a]n+206.9” (CHCls; ~0.095); 

IRv~~~crn-’ 3100, 1760, 1750, 1745, 1635; MS m/z (rel. int.): 360 

[M]’ (0.5) 276 [M-84]+ (I), 258 [M - 102]+ (9),230 [M- 102 

-281’ (2) 172 (5) 162 (8) 134 (4) 85 (61), 83 (69), 57 (100). 

Accuratemassofpeak m/z 276 (C1sH160s): 276.0959 C1sHr605 

requires 276.0998. 

Gochnatia argentina. Fractions 12-15 (C6H,-EtOAc, 85:15) 

contained two substances 5 and 6, which were separated by 

successive chromatography over Shephadex LH-20, afforded 

0.35 g of 5 and 0.06 g of luteolin ‘I-methyl ether (6). 8-Hydroxyd- 

methoxy-7-C (3-methyl-2-butenyl)xy]-2H-l-benzopyran-2-one, 
Capensin (5). Colourless crystals from C,H,-petrol(60-80”), mp 

132-134”; IRvgB:cm-r 35W3400, 1700, 1620, 1540; 

Table 2. 13CNMR spectral data of 1 and 2 

(75.429 MHz, CDCI,, &values) 

C 1 2 

1 153.1 149.2 
2 81.3 79.0 
3 33.6 30.2 
4 128.6* 131.5; 
5 133.7 125.4 
6 77.9 78.8 
7 52.1 49.8 
8 71.0 73.3 
9 41.3 40.1 

10 128.8* 133.8* 
11 135.9 135.3 
12 169.3 169.3 
13 123.9 123.6 
14 172.2 174.2 

15 20.1 21.5 
16 175.6 175.9 
17 41.0 41.0 
18 25.9 26.0 
19 11.6 11.7 
20 16.7 16.8 

*Assignments may be interchanged. 

UVl&y” 312, 253 nm; l~~~OMe 335, 272nm; ‘H NMR 

[CDCls (C,D,)]: 67.59 (6.57) (lH, d, J=9.5Hz, H-4), 6,48 

(5.78) (lH, s, H-5), 6.31 (5.84) (lH,d, J=9.5 Hz, H-3), 5.52 (5.42) 

(lH, t, J = 7 Hz,>CH=CH,O-), 4.63 (4.58) (2H,d, J = 7 H; 

>CH=CHzO-), 3.88 (3.26) (3H,s, OMe), 1.75 (1.73) (3H,s, MeC 

=), 1.68 (1.65) (3H,s, Me-C=), MS m/z (ret. int.): 276 [M]’ (l.S), 

261 [M-15]+ (0.5), 208 [M-68]+ (lOO), 193 [M-68-15]+ 

(18) 180 [M-68-28]+ (lo), 165 (6.5) 161 (3), 137 (8), 123 (6) 
109 (7), 95 (7), 69 (53). Accurate mass of M+ (C,sH,sOs): 

276.0990 C,,H,,O, requires 276.0998. 

Fractions 20-24 (&H,-EtOAc, 70: 30) contained two sub- 

stances, 7 and 8, which were separated and purified by successive 

chromatography over Shephadex LH-20. 0.085 g of Hispidulin 

(7) and 0.01 g of fraxidin (8). 

Fractions 3436 (C6H,-EtOAc, 50 : 50) contained 0.06 g. 

fraxetin (9) purified by successive chromatography over 

Shephadex over LH-20. 
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WI-DANSHENSPIROKETALLACTONE FROM SAL~YA MlLTZORRHZZA 

(Rrceiwd 27 March 1987) 

Abstract-The structure of a new abietanoid pigment from the Chinese traditional medicine Dan-shen. Sul~iu 
miltiorrhizn. was isolated and its structure determined by NMR spectroscopy. 

..~ _~. ~~ ~_ ..- 

The dried roots of the Chinese sage. Sulciu mikiorrhizu 
Bunge, are used in the traditional medicine, Dan-shen, to 
treat heart disease. [I] hepatitis, [I_] and more recently, in 
the treatment of tuberculosis [3, 3) and leprosy [5]. 
Numerous abietanoid pigments have been isolated from 
this drug and identified as physiologically active natural 
products [6- 171. &era1 synthetic investigations have 
also been devoted to these compounds 114 ‘11. The 
activities of’these Dan-shen constituents m the pure state. 
however. has not matched the activity of the crude drug 
itself’[ IO]. For this reason. considerable etf’ort is still being 
devoted to Identifying the minor constituents of this 
traditional medicine. as well as determining the most 
etrective mixture of components for elIcIting its thrra- 
peutic value. 

Recently. the structure ot a new spirolactone, named 
danshenspiroketallactone {I j was determined b, X-raq 
analysis [12]. In our work on the constltucntx of’ Dan 
Shen, we hale also isolated I, but prior ttr recrystalliz- 

ation. had been unable to separate 1 :I-om a minor 
compound by any chromatographic method. We have 
now identified this minor component as rpi- 
danshenspiroketallactone (2). For reason> discussed 
below, we demonstrate that 2 IS not an artllact of the 
isolation process (via cpimerization o! 1). but more like11 
that 1 results from the epimerization (11 2 

HESl’Li-S AUK) DISC I SSIO\ 

The 95’!, ethanolic extract ot Dan-shen was frac- 
tionated as prekiously described [ II]. I% residue trom 
evaporation of the mother hquor trotn the tanshinonr I IA 
recrystallization ylelded 50 mg 01’ ether soluble material. 
Chromatography on silica gel with qciohcxane and 
cyclohexant:--CH;CIL atii>rded I and 2 as a 7: I mxturc 
(1: 2)_ and tanshinlactone (3) [ 1 !J. .An exhaustive eltbrt to 
resolve I anti 2 u.rth narmal .MI rc\ei sex phase HPI_<‘ 
using numcroud s.cil~enl kL\lcmi \taa not hULICes~t’i11 
Recrystallization tram crhatiol. however. gave pure 1 and 
a mother liquor enriched in 2. thus accountmp i’o!- the 
ability ot the Shanghai group to obtained I m pure tbrm 
far X-ray analysis I_ 121. T HO additional recrystalli7iltions 
ultimately alii)rded a 3, II IE’IINILXC 01 I : 2 k3 mg total ut). 
DIJ~ !o lhe !imited amount ti; material. no ?‘uslhcr 
attempts to pnritk I ir3 ad(litl~~n;il r~crv!.talliz.atiorts ucrc 
made. 


