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Abstract-From the roots of Luctuca laciniata, six new sesquiterpene lactones, 9a-hydroxyzaluzanin C, 9a-hydroxy- 
11,13adihydrozaluzanin C, lactucopicriside, lactulide A, lactuside A and Iactuside B, have been isolated together with 
known compounds, macrocliniside A, glucozaluzanin C, 11,13adihydrogIucozaluzanin C, 11/?,13dihydroIactucin and 
dihydrosantamarin. The structures were established by spectral data and X-ray diffraction analysis. 

INTRODUCHON 

T’.< sesquiterpene lactone glycosides show considerable 
biological activity in a survival test [l], but so far they 
have not been isolated and characterized. In the course of 
a search for sequiterpene Iactone glycaGdes in Compositae 
plants [l-3], we have examined the roots of Lactuca 
laciniata Makino, and isolated three new sesquiterpeae 
glycosides and three new sesquiterpene ladOneS tO@hU 
with previously known compounds. The identification of 
these compounds is described in this paper. 

RESULTS AND DISCUSSION 

9a-Hydroxyzaluzanin C (1) showed absorptionsat 3440 
(hydroxyl) and 1755 cm- ’ (y-lactone) in the IR spectrum. 
In addition to signals of an exocyclic a-methylenay- 
lactone at 66.24 and 5.58, signals due to two exomethylene 
groups at 5.44, 5.33 and 5.15 were observed in the 
‘H NMR spectrum, and the ‘%NMR spectrum 
exhibited fifteen signals. These data suggested that 1 had a 
guaianolide-type skeleton. The structure of 1 was tinally 
established by direct comparison with an aglycone of 
ma;;;liniside A (7) [l]. 

‘H NMR spectrum of 9a-hydroxy-11,13a- 
dihydrozaluzanin C (2) was similar to that of 1 except for 
the absence of the exocyclic methylene proton signals of 
C-13 and the appearance of a doublet methyl signaI at 
6 1.24. From these data, 2 was assumed to be the reduction 
product of 1, and this was supported by “C NMR data. 
Finally, 2 was shown to be identical with an aglycone of 
ixerin H [4] by comparing the ‘H NMR spectra. 

Lactucopicriside (3) showed absorptions at 3410 
(hydroxyl), 1770 (y-lactone), 1740 (ester) and 1690 cm- ’ 
(conjugated carbonyl) in the IR spectrum. Its ‘H NMR 
spectrum exhibited signals for an exocyclic a-methylenc-y- 
la&one at 66.15 and 5.48, an olefinic proton at 6.92, a 
hydroxymethyl group at 5.18 and 5.00, an anomeric 
proton at 4.93, a vinylmethyl group at 2.44 (above data 
were similar to those of picriside A [3] ) and an AtBl type 
at 7.40 and 7.09. Comparing the H NMR signals with 
those of picriside A, the signals of the a-methyleney- 
&tone were shifted upfield and changed into doublets, 

suggesting that 3 had an ester group at C-8 [5]. The 
signals of the “C NMR spectrum suggested that 3 was a 
picriside A analogue having a phydroxyphenylacetate a1 
C-8. The assumption was confirmed by partial hydrolysis 
of 3 to give picriside A and phydroxyphenylacetic acid. 

Lactulide A (4) showed absorption at 3500 (hydroxyl), 
1750 (y-Iactone) and 1650 cm-’ (conjugated aldehyde) in 
the IR spectrum. In the “CNMR spectrum, fifteen 
signals were observed and the presence of two double 
bonds was suggested. We determined the configuration of 
the double bonds on the basis of NOE experiments. 
Irradiation of the H-14 aldehydic proton signal (69.43) 
increased the intensity of the H-l signal (66.55) about 
11x, and irradiation of the H-15 vinylmethyl signal 
(a 1.84) produced an about 12% enhancement in the 
intensity of the H-6 signal (64.68). The above results 
showed that 4 was a melampolide having the 1,10(E) and 
4,5(Z)-configuration. In decoupling experiments, long- 
range coupling was observed between the carbinol proton 
signal at 64.24 and the H-5 signal. This suggested that 4 
had a hydroxyl group at C-3. In order to determine the 
structure of 4, it was subjected to X-ray analysis. The 
stereoscopic view of the molecule is shown in Fig. 1. This 
gives the. relative configuration, but in all naturally 
occurring sesquiterpene lactones the absolute configur- 
ation of the C-7 side chain is j?. 

Lactuside A (5) showed a ‘H NMR spectrum which was 
similar to that of 4. The ‘“CNMR spectrum was also 
similar to that of 4 but six additional signals were 
observed, which were assigned to a glucopyranosyl 
residue. Enzymatic hydrolysis of 5 afforded 4 as an 
aglycone, and acid hydrolysis afforded gh~cose as a sugar 
moiety. The glycosidic linkage was deduced to be /I from 

the Jc,-H coupling constant (152 Hz) [6]. 
Lactudde B (6) showed six signals of a glucopyranosyl 

residue and fifteen signals assignable to the aglycone 
moiety in the “C NMR spectrum. Enzymatic hydrolysis 
of 6 gave 6a. Oxidation of 6a with pyridinium chloro- 
chromate gave 4 [7]. In the “C NMR spectrum of 6, the 
signals showed glycosidation shifts as compared with 
those of 6a: C-2 and C-4 (each /I-position) at 632.8 (A 
- 2.9 ppm) and 140.6 (A - 2.8 ppm). respectively, and C-3 
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Tabk 1. *% NMR spectral data for compounds ld* 

Carbon 
no. 1 2 3 4 5 6 6a 

Aglycone moiety 
1 41.3 
2 39.0 
3 73.1t 
4 155.3 
5 49.3 
6 85.0 
7 35.9 
8 40.0 
9 72.7t 
10 153.5 
11 141.0 
12 170.2 
13 119.1 
14 112.0 
15 108.0 
Sugar moiety 
1 
2 
3 
4 
5 
6 

41.8 133.4 151.1 150.1 127.4 127.5 
39.0 194.2 36.0 32.9 32.8 35.7 
73.31 134.8 74.8 79.8 83.3 78.0 

155.7 169.0 139.8 136.8 140.6 143.4 
49.3 48.5 123.7 127.0 126.7 124.6 
84.5 81.1 80.6 80.2 80.8 81.2 
35.7 54.3 49.6 49.5 54.5 54.6 
41.0 69.8 22.4 22.4 29.0 29.0 
73.0# 44.0 25.6 25.5 36.8 36.8 

153.9 145.3 145.5 145.6 142.1 141.8 
45.2 136.9 41.5 41.3 42.3 424 

178.6 168.2 178.6 178.5 178.4 178.6 
13.3 121.4 12.8 12.8 13.3 13.4 

111.4 20.9 195.7 195.6 58.6 58.6 
107.9 68.5 11.1 11.2 11.6 11.7 

103.9 101.9 102.5 
74.9 74.9 75.0 
78.1 78.2 78.2 
71.4 71.6 71.7 
78.0 78.2 78.1 
62.5 62.7 62.8 

pHydroxypknylacctic acid moiety 

; 170.9 40.7 
1 124.3 
2 130.9 
3 116.4 
4 158.0 
5 116.4 
6 130.9 

*Run at 22.5 MHz in pyridin&. 
t $Assignments may be interchanged in each column. 

Table 2. *H NMR spectral data of compounds 4.5 (90 MHz) and 60 (400 MHz) 

H 4 (CDcI3) 5 (W&N) h (G&N) 

1 
3 
5 
6 
13 

14 

15 

6.56 (lH, br t, J=8 Hz) 6.24 (1H. br t. J=8 Hz) 5.10 (lH, dd. J= 13,4 Hz) 
4.24 (lH, m) 3.90490 (m) 4.58 (lH, dd, J- 10.7 Hz) 
4.97 (lH, br d. J= 10 Hz) 5.04 (lH, br d, J= 10 Hz) 4.94 (lH, br d, J= 10 Hz) 
4.68 (lH, r. J= 10 Hz) 3.90490 (m) 4.86 (lH, I, J= 10 Hz) 
1.17 (3H, d, J=7 Hz) 1.18 (3H, d, J=7 Hz) 1.26 (3H, d, J=7 Hz) 
9.43 (lH, d, J= 1.5 Hz) 9.49 (IH, br s) 4.19 (lH, br d, J= 13 Hz) 

4.63 (IH, br d, J= 13 Hz) 
1.89 (3H, d, J= 1.5 Hz) 2.14 (3H, br s) 1.90 (3H, br s) 

(a-position) at 683.3 (A + 5.3 ppm) [8]. Acid hydrolysis of 
6 gave glucose and the anomeric structure was determined 
lo be B from the JC,_“, value (155 Hz). These results led us 
to conclude the structure of Iactuside B to be 6. 

In addition to new compounds, macrocliniside A, 
glucozakanin C, 1 I, 13a-dihydrogIucozaluzanin C, 
llfi,13-dihydrolactucin and dihydrosantamarin were 
isolated. The identities of macroctiniside A and gIuco- 

zaluzanin C, which had been isolated from 
Macro&i&urn trilobum Makino [ 11, were established by 
direct comparisons with authentic samples. 11,13a- 
Dihydroglucozaluzanin C was identical with an authentic 
sample, which had been derived from glucozaltin C in 
our laboratory [9], but was isolated as a natural product 
for the 6rst time. ll/I,13-DihydroIactucin had been 
isolated from Picris hierucioides L. var. japonicu Regel in 
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