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Abstract-A new sesqutterpene lactone has been isolated from the aerial parts of Artemtsla arborescens By high-field 
two-dlmenslonal NMR methods, Its constltutlon and relative stereochemlstrles at the eight choral centres have been 
determmed 

INTRODUCTION 

Followmg our studies on the Italian Flora Cl] we have 
now remvestlgated the components of Artemtsta arbores- 
tens L, a plant used for contraceptive purposes by the 
ancient Greeks and Arabs [2] It IS known that the genus 
Artemura contams a variety of sesqulterpene lactones and 
various other compounds. The remvestlgatlon of the 
plant’s aerial parts has afforded, besides the known 
products [3-S], the new sesqmterpene lactone 1. 

The mass spectrum of 1 (m/z 322 [M - H,O]+ gave the 
elemental composltlon, C 1 ,H,,O,, while IR absorptions 
Indicated the presence of a five-membered lactone ring 
(vKBr 1760 cm-‘), an O-acyl function (vzt: 1735 cm-‘) max 
and hydroxy groups ( vmax KBr 3400-3200 cm-‘) The number 
of the latter functions followed from the ‘H NMR 
spectrum exhlbltmg 3 H/D-exchangeable proton signals. 
The inventory (C-17), multiphclty and chemical shift 
values of carbon atoms, as shown by the 13C NMR 
spectrum, gave the number of unsaturated bonds as three, 
which, along with the gross structure, required that the 
constitution of 1 must be represented by a three-ring 
backbone. The actual structure and relative stereo-chem- 
istry of the new product as portrayed m 1 were inferred 
from high-field ‘H NMR (400 MHz) and 13C (100 MHz) 
NMR spectra. The assignments of the resonances m 
terms of proton and carbon-13 chemical shifts, S,, 6,, 
13C-multlphclt~es and mterproton couphng constants, 
J HH, were performed by means of standard one- and two- 
dlmenslonal (lD, 2D) FT NMR techniques and the 
assigned spectral parameters are collected m Table 1. 

First, a proton-proton chemical shift correlation 
(COSY) experiment [9] was run to establish ‘H-‘H 
connectivltles wlthm the molecular framework and then, 
these pieces of mformatlon, combmed with the results of a 
carbon-proton chemical shift correlation experiment 
(medlated by one-bond C-H couplmgs) [9], served as the 

*Preliminary results were presented at the I“ Princess 

Chulabhorn Science Congress 1987-International Congress on 

Natural Products, Bangkok, Thailand, December 1987 

starting point for the determmatlon of the carbon-carbon 
connectivitles Carbonxarbon sequences mvolvmg 
quaternary 13C atoms were inferred from a series of 
carbon-proton chemical shift correlation experiments m 
which the relevant time periods were systematically var- 
led such as to obtain observable ‘H-13C magnetization 
transfer for the expected range (1 5-12 Hz) of long-range 
“J,, (n = 2, 3, 4) couplmgs. The multiple bond correla- 
tions thus detected are also reported m Table 1 and 
labelled by the pertinent couphng pathways 

Exammatlon of the data m Table 1 shows that these are 
best accommodated within the proposed formula 1 
Uncertamtles due to lleglolsomerism resultmg from the 
Interchange of substltuents at C-6 and C-8 were readily 
ehmmated by means of selective ‘H-( IH} NOE experl- 
ments. pre-lrradlatlon of the resonance due to OAc 
protons gave rise to slgnal enhancement at the chemical 
shift of the C-8 proton 

Selective proton NOE experiments were also run m 
order to define the relative stereochemlstrles at choral 
centres C-3, C-4 and C-10 whtle those at C-5, C-6, C-7, 
C-8 and C-l 1, as shown m 1, followed directly from the 
observed mterproton coupling data. 

Signal enhancements observed upon selectively pre- 
lrradlatmg the resonances due to 14-Me and 15-Me 
protons (see Table 1) proved dlstmctlve for the relative 
sterlc dlsposltlon of substltuents at C-3, C-4 and C-10. 
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Table 1. NMR spectral data of compund l* 

1 151 18 (s) - 
2 126.51 

3J~,,3J~ 3J~,,; 2J~,; ‘JH, 
(d) 

98’ 
. 6046 3J*,3 29 ,4J,.,: 29 

3 78 77 (d) 35 zJ HIS ’ 4 79 74 (s) zJ $‘; 2;;: 4 055 35 3 I 1 3_& 
H,, , 

5 56 85 (d) > 3.194 3J,., 11.5 : 
6 

3J~, 3J~,,, ‘JH~; 3J~, 
76 45 (d) *JH, 4 532 3J,., : 10 1 

7 5681 (d) 3J~,, 3J~5 P 2 123 3J,,, 10.6, 3J, : ,, 11.6 

8 70 86 (d) =JH, 2J~ 'JH,, > ; 5.387 3J 3J,,,, B,96 . 3 3 , : 10.1 

9 44 99 (2) 3JH14 w 
2.111 1.882 ‘J,,, - 14.2 98 

10 69 31 (s) 

11 

'JH,~ 2J~ 3J~2 

4071 (d) zJ 
> 98 ’ 

2.570 ‘J,, 7.0 13 
12 177 53 (s) 3J 

HI3 

HI3 
13 14 96 (4) 3J~, 1.285 

14 29 79 (4) 35 
15 21 23 (4) 

% 1 554 

3J~, 1355 

16 169.60 (s) zJ H,, 
17 21 20 (4) 2.093 
3-OH 3 115 - 

4-OH 3 115t 
IO-OH 2015t 

Selective ‘H-{ iH) NOE data [Irradiated resonance enhanced resonance (% enhancement)] 
15-Me 6-H (5%), 3-H (So/,), 5-H (2%) 

14-Me 2-H (8%) 9-HP (2 5%) 

17-Me 8-H (2%) 

*In CDCl, soln at ambient temp Chemical shifts are relative to internal TMS, ‘H-‘H coupling constants m Hz. Mutual 

mterproton couplings are given only once, at their first occurrence m the Table. “JC H mdtcate detected cross-peaks m the 

multiple-bond carbon-proton chemical shift correlatton maps. 

I’ Assignments of these OH protons may be Interchanged 

EXPERIMENTAL 

General. Mass spectra.70 eV. IR: KBr. All NMR spectra were 
run on a dilute (8 mg/O 6 ml) CDCl, soln at 25”. Selectlve 
‘H-{‘H} NOE experiments were performed m the difference 

mode Merck’s DC-Alufohen kieselgel 60 F,,, and Merck’s 

kieselgel 60 (230-400 mesh ASTM) were used for TLC and CC 
The HPLC separations were performed using a LiChrosorb SI 

60, 5 mp, semiprep. column (25 cm x 10 mm) under isocratic 

condittons (CH,Cl,-hexane-r-PrOH, 14 6 1) with a flow rate of 

3 ml/mm and detection at 254 nm 

A arborescens L Was collected from the Calabrta (Italy) 

mountams during July 1985 and authenticated by Prof. D 

Puntillo, University of Calabria, a voucher specimen has been 

deposited at the Botanical Garden of the same University 
Extractron and rsolat~on The plant material was air-dned in 

the shade at room temp and then powdered, this maternal (550 g) 

was exhaustively percolated with Me&O The solvent was then 

evapd m V~CUO and the residue (32 g) dissolved m MeOH-H,O 

(1 1) 
The soln, washed first with hexane, was then extracted with 

CHCl,. The CHCI, soluble fraction (16 g) was flash-chromato- 
graphed on a sthca gel column Elution with CHCl, containing 

mcreasmg amounts of MeOH (up to 5%) yielded four mam 

fractions 
The first fraction contained only fats and sterols and has not 

been further eximmed The more complicated second fraction, 

chromatographed on HPLC, eluent CH,Cl,-hexane-r-PrOH, 

afforded 7 mg of (+)sesamm [4] and 6 mg of (+)fargesin [4]. 

The third fraction furnished, after crystalhzatton from EtOAc, 

72 mg of arthemetin [3]. From the mother hquor by HPLC on 

the prevtously described conditions were obtained 18 mg of 

(+)yangambm [4] and 15 mg of (+)sesartemm [4]. The fourth 

fraction rechromatographed on a silica gel column, eluent 

CHCl,-MeOH (19:1), afforded 20 mg of 1 as a foam The 

identtficatton of the known compounds was made by direct 

comparison with authentic samples. 

3a,4a-lO~-Tnhydroxy-8a-acetyloxyguaian-l2,6a-olide (I). 
White prisms from EtOH, mp 140-145” IRv~~~ctn’. 

340&3200,1760,1735,1390-1280,1140-1090. MS, m/z (rel. mt ): 

322 [M- 181’ (20), 262 (73), 219 (87), 189 (54), 147 (100) ‘H 

NMR and i3C NMR see Table 1 
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Abstract-From aerial parts of Leuzea lonpfoka, three new natural products, llr,l3-d1hydro-8a-methacryl- 
oyloxyzaluzanme C, 1 lcc-13-dlhydro-3~-(2-hydroxymethyl)acryloyloxyzaluzanlne C, 1 lo-13-dlhydro-3/?-methacryl- 
oyloxyzaluzamne C and a previously reported one, 1 lee-13-dlhydro-8~-(2-hydroxymethyl) acryloyloxyzaluzanme C 
were isolated 

INTRODUCTION Table 1 ‘H NMR spectra* of compounds l-4 

In continuation of our research interests about Portu- 
guese endemic plants, we have studied the aerial parts of H 1 2 3 4 

Leuzea longfoba. From the acetone extract, dewaxed 
with hexane, three major compounds were Isolated and 1 2 90 m 2 90 m 300m 

identified as 1 Lx,1 3-dihydro-8c+methacryloyloxyzaluza- 2 1 78 ddd 1 72 dt 1 88 dt 

nine C (l), lla,l3-dihydro-8a-(2-hydroxymethyl) acryl- 2 2 31 ddd 2 30 dr 246 m 

oyloxyzaluzanme C (2), and lla,l3-dihydro-3P-(2-hy- 3 453 tt 451 tt 560 tt 

droxymethyl)acryloyloxyzaluzanme C (3) Although com- 5 290m 2 90 m 300m 

pound 2 has been described in the literature [l] as a gum, 6 4 20 /Jr t 419hrt 4 18 dd 

we have obtamed it as a crystalline solid. A minor lactone, 7 2 70 ddd 2 70 dt 280 m 

which we were not able to purify, was identified as 11 a, 13- 8 4 90 ddd 4 93 ddd 3 71 ddd 

dihydro-3/I-methacryloyloxyzaluzanine C (4) 9 287 dd 283 dd 2 74 dd 
9 217dd 2 18 dd 2 19 dd 

293 m 

1 85 dt 

245 m 

557 m 

293 m 

416brt 

2 80 m 

3 70 ddd 

273 dd 

2 20 dd 

RESULTS AND DISCUSSION 

The structure of compound 1 was deduced from spec- 
tral data, mainly ‘H (Table 1) and ’ 3C (Table 2) NMR, as 
well as 6H/6H (COSY) and 6H/dC (HCCORR) bi-dimen- 
sional correlations, which allowed unambiguous assIgn- 
ments of the signals. The ‘HNMR spectrum of com- 
pound 1 showed four signals at 65 12 (lH, s), 5 14 (lH, s) 
and 5 35 (IH, t), 544 (lH, t), characterlstlc of two 
exomethylene protons. The tram fusion of the lactone 
ring is concluded from the couplmg constant J,,, 

= 11 Hz, obtamed from the peaks at 64 20 (lH, t) and 
2.70 (lH, ddd) assigned to H-6 and H-7, respectively. A 
doublet at 6 1.16 (3H) and a double quartet at 62.80 (lH), 
J 1 1, 1 3 = 7 5 Hz, showed the presence of the methyl group 
m a position a to the lactomc carbonyl The configuration 
of this methyl group was inferred from the coupling 
constant J,. 1 1 = 7.5 Hz. 

11 2 80 dq 
13 116d 

2 76 qnt 

114d 
2 80 m 
I 27 d 

2 80 m 
I ?I d 

14a 5 14 brs 5 13 hr s 
14b 512hry 5 09 br 503 7 502 5 s 

15a 544t 542 t 538 t 536 t 

15b 535 t 533 t 5 28 t 526 t 
3’a 6 11 qnt 623 q 625 dt 613 F 

3’b 5 62 qnt 588 q 5 90 dt 560 F 

4 195 t 433 br s 1 28 s 1 94 b 

*Measured m CDCI, (1,2,4) at 200 MHz, mt ref. CHCI, and 

CD&D (3), mt ref. TMS 
J(Hz) Compound 1 2a,3 =28,3 = 7,4, 3,15 = 2, 6,7 =7,8 = 11, 

7,11=11,13=75,8,9a=4.5;8,9/?=85;9c(,9~=125 Compound 

2 2~(,3=2~,3=74,3,15=2,6,7=7,8=10;7,11=11,13=75,8,9a 

=45, 8,9p=8.4, 9a,9B=128 Compound 3 2a,3=28,3=73, 
3,15=2,11,13=8,8,9a=45,8,98=92,9a,9fl=122 Compound 

4 3,15=2. 11.13=75, 8.9n=45. 8,98=85,9a.9/?=134 


