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Abstract-The aerial parts of Artemislapdatca afforded, m addition to known compounds, erght new sesquiterpene 
lactones, two eudesmanohdes, two seco-eudesmanohdes and four glaucohde-like lactones The structures were 
elucrdated by htgh field NMR techniques. 

INTRODUCTION 

Artemwzpdaxa L. (arabtc name: Shih-Balady) IS wtde- 
spread m Egypt m the coastal areas but also m the desert 
near the Nile and m the Smat penmsula As thts specres 
has long been used as a medical herb tt has been studted 
chemtcally by dtfferent groups. In addrtton to eudesman- 
ohdes [l-4] some monoterpenes [4, 51 and some aro- 
matic compounds [4, 51 are reported. The mam constt- 
tuent is vulgarm (=Judaicm) (1) [24] A remvestrgatton 
of the polar parts of the extract from aerial parts gave 
several new sesqurterpene lactones In addition to vul- 
garm the eudesmanohdes 2 and 3, the glaucohdes 4-7 
and the eptmeric seco dertvattves Sa/b were present 

RESULTS AND DISCUSSION 

The structure of 2 could be easily deduced from the 
‘HNMR spectrum (Table 1) which was close to that of 
erivanm [6]. However, the sphttmg of H-l indicated a 
changed configuratton. The relattve posrtton of the equa- 
tortal hydroxy group followed from the results of spm 
decoupling m deuteriobenzene which allowed the asstgn- 
ment of all signals Similarly, the ‘H NMR spectrum of 3 
(Table 1) showed that an isomer of rsoertvanm [7] was 
present Again the I-hydroxy group was equatorial as 
followed from the couphngs. 

The ‘H NMR spectral data of 4 (Table 1) differed from 
those of 2 and 3 Espectally, the H-13 doublet was mrss- 
mg and the signal of H-6 was a doublet (b 5 02 br d). The 
chemrcal shift of the latter and a long range couphng with 
a broadened singlet at 64.38 indicated the presence of a 
glaucohde type lactone wrth a 7 1 l-double bond and an 
oxygen function at C-13. The remammg signals were 
assigned by spm decoupimg and the observed couphngs 
of H-l and H-3 established the stereochemtstry at the 
correspondmg carbons Thus lactone 4 was the 13-0- 
desacetyl derrvative of artemisra glaucohde which was 
isolated from Artemzsm &a [8]. A related eudesmanol- 
rde, arbuscuhn D, has been reported from a further 
Artemwa specres [9] 

The separation of the eprmertc lactones 5 and 6 was 

extremely drfficult and the ‘H NMR spectra were highly 
broadened at room temperature. However, at elevated 
temperature most signals could be assigned by spm 
decouphng (Table 1). The results clearly showed that 
agam glaucohdes were present This was further suppo- 
rted by the 13C NMR spectra (Table 2) NOE difference 
spectroscopy further allowed the assrgnment of the con- 
figuratron at C-l. Thus lactone 5 showed a NOE between 
H-15, H-l (5%) and H-6 (12%) while m the case of 6 
NOE’s between H-l and H-3 (5%) as well as between H- 
15 and H-6 (15%) were observed. Inspectton of models 
mdtcated that these effects and the couplings requned 
conformatrons differing m the ortentatton of C-14 whtch 
was below the plane m the case of 5 while C- 15 was above 
the plane m the preferred conformatrons of the lactones 
The ‘H NMR data of 5 and 6 were close to those of a pan 
of tsomertc lactones [S] which, however, agam were 13- 
O-acetates. Stmtlarly, the ‘HNMR spectrum of 7 was 
close to the correspondmg 13-O-acetate [S] which also 
could be Interpreted only at elevated temperature. Surely, 
the precursor of the lactones 57 is the correspondmg 
l( 10),4-germacradtene which was not isolated. However, 
the 13-O-acetate was present m Artemwz afva [S] 

The structures of the epimers Sa/b, which could not be 
separated, were deduced from the structure of 9b, the 
single methyl ester obtamed by reaction of the eptmers 
with dtazomethane. Together with the molecular formula 
therefore the natural compounds must be the C-l ept- 
mers 8a/b The relatrve position of the oxygen functions 
followed from the shift dtfferences of H-14 m the eprmers 
which are surely due to the nerghbourmg hydroxy group 
whrch deshields H-14 m the mam eprmer 8a. Most hkely 
they are formed by fragmentation of the hydroxy ketone 
10 followed by oxidation of the resultmg comugated 
aldehyde leading to 9a which 1s m eqtnhbrmm with the 
epimerrc pseudo acids Sa/b (Scheme 1). We have named 
the latter seco-tsoertvanm pseudo acid. 

The rsolatron of 4-7 from an Artemnw species from the 
Northern hemisphere surely 1s of Interest as these lac- 
tones are very close to those from the only South African 
species, A a&a, where, however, in addition to the glau- 
cohdes guaianohdes were isolated [S]. Further mvestr- 
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gatlons may show whether these lactones are more wide- 
spread m the tribe Anthemtdeae So Far, m addition to 
Artemwz, such glaucohdes have only been reported from 
a Cotula species [lo] where, however, k-oxygen func- 
tlons are present which otherwlse are only very common 
m the tribe Vernomeae [l l] 

EXPERIMENTAL 

The atr-dried aenal parts (1 5 kg, collected from Wad+Hof, 
Egypt, m March 1986, voucher deposlted m the Herbarmm of 

the Umverslty of Alexandna) were extracted with 95% EtOH at 

room temp After concn HOAc was added After 3 hr the dark 

green deposit was filtered and the soln was successively shaken 

with petrol, Et,O, CHCI,, EtOAc and n-BuOH The bitter 

tasting fractions (Et,O. CHCl, and EtOAc) were combmed and 

concentrated affordmg 33 g extract which was separated by CC 

(Al,O,) The fractions obtarned with CCl,-CHCl, (9 1) gave 
2.5 g crystalhnejudalcm (1) The fractions obtalned with mcreds- 

mg amounts of CHCI, gave 11 g crude material which was 

separated agam by CC (Al,O,) With Et,0 75 mg 2 and with 

CHCl,-Et,0 and CHCl,-MeOH 7g of a mixture were ob- 
tamed which gave by CC (SlO,) with Et,O-MeOH, 4 1, a polar 

fraction affordmg by TLC (slhca gel, PF 254, Et,O-MeOH, 9 1) 

three bands (3/l--3/3) The first band gave 2 mg 2 and 312 IO mg 

3 (R/ 0 50) The last band (3i3) was separated by HPLC 

(MeOH-H,O, 1 1. always RP 18, ta 100 bar) alTordmg 

three fractions (3/3/l-3/3,‘3) TLC of 3/3/l (R, 1 7 mm) 

(Et,O-CHCl,-MeCN, 2 2 1, SIX developments) gave 4mg 5 

and 9 mg 6 Repeated HPLC of 3/3/2 (MeOH-H,O. 2 3) gave 

3 mg 7 (R, 5 5 mm) Fraction 3/3/3 (R, 3 0 mm) contamed 9 mg 4 

The less polar CC fraction gave by TLC (Et,O) 3 mg Sa/b (R, 
0 65) which co& not be separated by TLC or HPLC (ca 3 2) 

l-epl-Erruamn (2) Colourless crystals. mp 257-259”, MS m,‘z 

(rel mt) 266 152 [M] + (27) (talc for CISHz204 266 152), 251 
(10). 248 (19), 233 (81. 230 (81, 57 (lOO), [a];@+83 (CHCI,. 

cO23) 
I-epl-lsoerluomn (3) Colourless 011, IR Y~~~‘~, cm- ’ 3590 

(OH), 1770 (y-lactone), MS m/z (rel mt.) 266 152 [M)+ (36) 
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Table 1 ‘H NMR spectral data of 2-7, 8s/b and 9b (400 MHz, CDCI,, d-values) 

z(C,D,/ 
H MeOD) 3 4 5(60”) 6(60”) 7(7oyt WGW 9b 

1 

2 

2 

3 

5 

6 

7 

8 

8’ 
9 

9 

11 

13 

14 

4.02 dd 

2.20 ddd 

1 80 ddd 

429t 

2 66 dt 
3 63 t 

120dq 

1 39 dq 
1.03 dq 
1.16 ddd 

2.03 dt 
173 dq 

101 d 

0.82 s 

3.83 dd 

189m 

402 brs 

4 59 dt 
179 dq 
1.96 dq 
154dq 
133dt 
2 12dt 

2.28 dq 
125 d 

109 s 

352brdt 4.04 br dd 420brt 433dd 
22ddd 2 20 ddd * 2 19 ddd 
1.65 q * * 199 ddd 

5 12dd 532dd 5 12 t 496dd 

177 brd 499 brd 509 brd 497brd 

502 brd 539brd 544brd 544brd 

2 96 ddd 
2.44 br dt 
130dt 
2 27 ddd 

* * 
2 99 ddd 3 27 ddd 

* * 

264brdd * 

289brt 

327brdd 

5 13dd 

4.38 br s 447 brs 442 brs 440 brs 

176brs 141,113s 152s 

1 47, 1 44 s 

387, 386dq 4.68 dq 
126m 2 10m 

150m 199 m 

207dq 180 m 
0 85 m 1 90 m 

116m 1 60 m 
1 50, 143 m 229dq 
095,091 d 128 d 

15 2.01 d 
5.26 br s 
513brs 

1.87 brs 186brs 192brs 214,211d 

221 s 

2 12d 

OAc ’ - ‘2 19s 208s 207s 204s 

*overlapped multlplets, ,t CDCl,-MeOD, 2 1 
J[Hz] Compound2. 1,2a=4.5, 1,2/I=11.5,2a,2p=13, 2a,3=2/?,3=3, 5,6=6,7=105, 5,15=5,15’=15,15’-1,7,8fi=7,11=8~,8B 

=8j,9a-12, 7,8a=8a,9a=8a,9B=3, 9a,9/?=13, 11,13=7, compound 3 1,2a=6, 1,28=10, 3,6=6,15=1 5, 6,7=7,8p=7,11=11, 7,8a 

=8a,9a=Sa,9/I=9P,9B-3, 8a,88=9a,9b= 13, 11,13=7; Compound 4 1,2a= l,OH=2a,3=4, 1,2/?=2a,28=2fl,3=5,6= 11, 8a,88 

=8/$9a=14; 8a,9a=4, 8a,9j=l 5, 8/1,9p=5.5, 9a,9/I=13, compound 5 1,2a=4, 1,2/?=10, 2a,2fi= 13, 2a,3=8 5, 2/~‘,3=65, 5,6=10, 
8’,9=2.5, 8’,9’=7, 8,8’=14, 9,9’=14, compound 61,2=1,2’=75, 2,3=2’,3=7, 5,6=10,8,8’=15, 8’,9=4.5, 8’,9’=11 5, compound 7 

1,2a=6, 1,28=105, 2a,28=8a,8b=13; 2a,3=5,6=8a,9=11, 28,3=5, 8fi,9=3, compounds 8a/b 6,7=11, 6,15=1 5, 8 8’=13, 7,8’ 

=8’,9=8’,9’-25, 11,13=7; compound 9b 6,7=11, 6,15=1 7, 7,11=12, 11,13=7 

Table 2 13C NMR spectral data of 5 and 

6 (100 6 MHz, CDCI,, &values) 

C s 6* 

1 75 2 d 75 2 d 
2 36 6 t 370t 
3 77 2 d 77 2 d 
4 1413 s 1375s 
5 3252d 123 7 d 
6 79 7 d 79.5 d 
7 1642s 163 7 s 
8 23 8 t 24 2 t 

9 339 t 26.2 t 
10 1479s 149.4 s 
11 127 1 s 1271 s 
12 1738s 1736s 
13 55 1 t 54.7 t 
14 1131 t 1149r 

15 117q 114q 
OAc 169.9 s 1698s 

21 1 q 21 1 q 

*Some signals may be Interchangeable 

mt ) 322 142 [M]’ (9) (talc for C,,H,,O, 322 142), 280 (2X), 

279 (36), 262 (24), 244 (42), 216 (50), 60 (lOO), [a];@+ 82 (CHCl,, 
c 0 88) 

13-0-Desacetyl-la-hydroxy-afmylaucollde (5) Colourless 011, 

IR v~~~‘~ cm-’ 3580 (OH), 1740 (y-lactone, OAc), MS m/z (rel 

mt ) 322 142 [Ml+ (0 2) (talc for C H 0 17 22 6 322 142), 280 (0 6), 

262 (1 3), 244 (5), 216 (4). 201 (3), 60 (100) 

13-0-Desacetyl-l/J-hydroxy-afiaqlaucohde (6) Colourless 011, 

IR vzt:” cm-’ 3580 (OH), 1740 (y-lactone, OAc), MS m/z (rel 
mt ) 322 142 [M]’ (04) (talc for C,,Hz206 322 142), 280 (1.5), 

262 (7 5), 244 (24), 216 (17), 60 (lOO), [a];@-9 (CHCI,; c 0 85) 

13-O-Desacetyl-l P-hydroxylsoafraglaucollde (7) Colourless 

crystals, mp 207”, IR Y~~~~ cm-l 3590 (OH), 1750 (y-lactone, 

OAc), MS m/z (rel. mt ) 322 142 [Ml+ (3), 280 (4 5), 262 (7 7), 244 

(20), 216 (1 I), 57 (lOO), [a]A4’+ 52 (CHCI,, c 0 25) 

Seco-lsoerrvanrn pseudo acid (8a/B) Colourless 011, 

IRvLy,C” cm-’ 3600 (OH), 1770 (y-lactone), 1720 (CO,R), MS 
m/z (rel mt) 280 131 [M]’ (6) (talc for C,,H,,O, 280 131), 

265 (84), 262 (6), 237 (40), 163 (91), 139 (44), 98 (100) To 3 mg 

8a/b m 2 ml Et,0 excess of CH,N, was added After 2 mm 

evaporation and TLC (CHCI,-C,H,-Et,O, 2 2 1) gave 1 5 mg 
9b, colourless 011, IR vzty3 cm-’ 1770 (y-lactone), 1720 (CO,R, 

CO), MS m/z (rel mt ) 294 157 [Ml+ (5) (talc for C,,H,,O, 

294 157) 251 (24). 220 (18), 192 (25), 57 (100) 

(talc for C,,Hzz04. 266 152), 251 (18), 248 (54), 233 (38), 55 1 Saber, A H. and Khafagy, S M (1958) Pharm Sot Egypt 

(lOO), [a];@+ 39 (CHCI,; c 0 93) Scr Ed 40, 37 and 91 

13-0-Desacetyl eudesma-afiaglaucohde (4) Colourless 011, 2 Saber, A H , Abou-Shady, H and Et Antably, M. S. (1964) 

IR vale” cm-‘: 3580 (OH), 1740 (y-lactone, OAc), MS m/z (rel Bull Fat Pharm Can-o Umv 3, 119 
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