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Abstract-Ovatifolin and two new sesquiterpene lactones, deacctylovatifolin and arturin (1 /I-hydroxy-8/I-angeloyloxy- 
eudesmane-4( 1 S), I1 (l3)-diene-6z.l2-olide, have been isolated from stems and leaves of Podunrhts miriqrri. Two of these 
compounds showed cytotoxic activity. 

INTRODlJCllON 

In connection with a screening programme of the Chilean 
flora for antitumor compounds [ 13. we wish to report the 
isolation of two new sesquiterpene lactones with cytotoxic 
activity [2-41. 

Fractionation of the ethanolic extract of stems and 
leaves of Podanths mitiqui Lindl., collected in October 
1975 near Los Molles, Aconcagua. Chile, gave an aqueous 
methanolic extract with biological activity [2]. The 
methanolic extract was further purified by column 
chromatography on Si gel to yield three main compounds. 
The first compound, deacetylovatifolin (I) (found for 
C, 5H,,,0, M +, m/e = 264, calculated 264.3 1) gave a 
typical ‘H NMR spectrum for a germacronolide skeleton 
with 8,8,14-dihydroxy groups (Table 1). An IR absorption 
at 3400 cm- ’ demonstrated the presence of the hydroxyl 

Table I. ‘HNMR spectral data for compounds 1 and 2 

(270 MHz. TMS as Internal standard. CDCI,) 

I 2 

1-H 

2.3-H 

5-H 

68-H 

72-H 

82-H 

91-H 

Y/?-H 

13-H 

13,-H 

14-H 

14,-H 

15-H 

5.06 dd(hr.) 

2.35 2.1 m 

4.86 d(hr.) 

5.12 dd 

2.78 m 

4.49 d(hr.) 

2.89 dd(hr.) 

2.40 d(br.) 

6.36 d 

5.61 d 

4.14 d(br.) 

3.83 d(hr.) 

1.68 \ 

5.14dd(hr.) 

2.35-2.1 m 

4.85d(hr.) 

5.20dd 

2.76:m 

4.59 d(hr.) 

2.94 dd(hr ) 
2.20d(hr.) 

6.36 d 

5.58d 

4.80 d(hr.) 

4.58 d(hr.) 

I .63 s 

J(Hz): 1.2 = 11; 1.2’ = 5; 5.6 = 6.7 = IO; 7.13 = 3.5; 7.13’ 

= 3; 8.9 = 5: 14. 14’ = 13. 

groups and absorptions at 1740 and 166Ocm ’ supported 
the presence of an a-methylene y-lactone. The 
spectroscopic data and physical constants of this 
compound were very similar to those of budlein B but the 
rotation values were very different [5]. 

Further confirmation was obtained on treatment of 
compound 1 with acetic anhydride in pyridine. Two 
aLztates were obtained, one identical to ovatifolin (2) and 
the other to ovatifolin acetate (3) [2,3]. The spectral data 
suggested that the structure of the parent compound was 1. 

The second and most abundant compound (C, 7H2205, 
M ’ = 306) was found to be ovatifolin (2). ‘H NMR data 
(Table 1) as well as IR, mp and mmp against an authentic 
specimen confirmed that 2 was ovatifolin. This structure 
was further proved by X-ray diffraction [3]. 

The third compound, arturin (4) (found for CZ,,Hz605 
M +, m/e = 346.178, calculated 346.41) gave a typical 
’ H NMR spectrum for a eudesmanolide skeleton with I/?- 
hydroxyl and gfi-angeloyloxy groups (Table 2). The 
spectrum showed a characteristic pair of doublets for H- 
13a.b. 

An IR absorption band at 346Ocm-’ proved the 
presence of the hydroxyl group and bands at 1760 and 
16SOcm- ’ supported the presence of an z-methylene ;J- 
lactone. The ‘H NMR spectrum showed signals at 6 5.04 
and 4.96 typical for the methylene group at C-4. The data 

I R=R’=H 4 R=H 

2 R = AC; R’ = H 5 R=Ac 

3 R=R’=Ac 
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Table 2. ‘H NMR spectral data for 

compound 4 (270MHz TMS as internal 

standard, CDCI,). 

12-H 

2x-H 

28-H 

32-H 

3/?-H 
52-H 
6/I-H 
72-H 
81-H 

9/I-H 

9x-H 

13-H 

13(-H 

14-H 

15-H 

15,-H 

3’-H 

4’-H 

5’-H 

OAc 

3.54dd 

1.93’ In 

1.64. m 

2.15 ddd 
2.37 ddd 
2.28 d(hr.) 

4.52 dd 

2.87 dddd 

5.84 ddd 

2.41 dd 

1.64* m 

6.18 d 

5.50 d 

0.98 s 

5.04 s(br.) 

4.96 s(br.) 

6.11 49 

1.93 dy 

1.86 dq 

2.07 s 

Deucer~/orut@/itt (I). This compound was eluted wtth petrol 

(bp 6t-80”)-EtOAc (6040) to yteld after crystallization the pure 

compound (30 mg). mp 165 ; [a]:’ - 259 (MeOH. c 0.92); UV 

;.$p” nm: 210 (E 8052); IR \s:~“.‘;“’ cm-‘: 3400. 1740. 1660. 1300. 

1240, 1155. 1040.950,907,860.840.740 and 690: .MS m!e: M’ 

264(calc. forC,,H,,O,264.31),257,246,228,210, 165, 136. 120, 

105,91,77. Treatment ofthis compound wtth Ac,O in pyridine at 

room temp. gave a mixture ofovatifolin (2) and ovatifolin acetate 

(3). The latter was the main compound and both were identtcal 

with authentic samples. 

Ooatifolin (2). Upon crystallization of the second compound 

(from EtOH) pure ovatifolin was obtained (4OOmg). mp 135 1 
[Eli? - 63.3 (CHCIJ. c 1.36). UV j.t:p” nm: 21 I (~23256). IR 
,,;;r’ cm - 1: 3450,298O. 1750. 1660. 1235 and 725: MS mje: MS 

306 (talc. forC,,H,,Os 306.35),264,246,228,217.213,166,121, 

107.91.43. This compound was identical to authentic ovatifohn. 

The structure was further confirmed by X-ray diffraction (2). 

* Overlapped signals. All assignments are 

established by double resonance ex- 

periences. 

J(Hz) = Ix,22 = 4.5; 1x,2/? = 11;2/?.3a 

= 13:2~.3~=6:2~.3~=6;Za,3~= 1.5; 

b,3/?= 13;5a,6/I = 11;6/3,7z = 11;7%.8a 

= 2.5: la, 13 = 3.5; la. 13’ = 3; 8a. 9a 

= 8x;9fi = 2.5:9r,9p = 15;3’,4’ = 7;3’.5’ 

= 4’,5’ = 1.5. 

Oraflfolit~ucc~rar~(3)wasobtained bytrcatmentofovatifolin (2) 

with Ac,O in pyridine at room temp. The acetate had mp 152 ‘; 

[z115 - 15’ (CHCIJ, c 1.0); UV ik:” nm: 212 (E 10000). IR 
vl:?t cm - 1: 2970, 1770. 1740. 1248. 1258. 1040 and 970. 

Arturin ( 18-h~dro.~!-Xa-anKrlo~/os vrudesnan+4( 15). 1 I ( 13 t 

diene-6.12~olide.4). Furtherelutionofthecolumngavearturin (4) 

as an oil, I!V $$‘” nm: 210 (~4692); JR v~:~‘crn-‘: 3460.2960, 

2860. 1760, 1720, 1650, 1230, 1150, 1040, 1020,990,96Oand 750: 

MS m/e: M’ 346 (talc. for C20HLh05 346.178). Acetylation of 

arturin(4)withAc,Oinpyridinegavearturinacetate(S).asanoil. 

UVj.!::” nm:213(e3768).1Rv~‘$‘cm~‘:2940.1780,1730.1665. 

1460, 1370. 1250, 1150, 1080, 1030. 960. 895 and 750. 
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showed that this compound was related to reynosin [6]. (Chile). Vicerrectoita de Investigation, Universtdad de 

Therefore, on the basis of these data, arturin was assigned Concepcibn and the National Cancer Institute (U.S.A.) for the 

structure 4. testing facihties. 

Ovatifolin and arturin showed cytotoxic activity against 
human epidermoid carcinoma of the nasopharinx (KB). 
The ED,, 
respectively. 

values were 2.2 x 10(O) and 4.2 x 10(O), ,, 
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2. 
EXPERIMENTAL 

Mpsareuncorr,SigelGF254(Merck)wasusedforTLCplates. 3. 

Dried powdered stems and leaves wereextracted with EtOH at 

50” with stirring. The ethanolic extract was fractionated and the 4. 
CHCl,-soluble fraction was further treated with petrol and 10 “A 5. 

aq. MeOH. Activity was found in the aq. methanolic fraction. 

Chromatographic separation of 220 g of the aq. MeOH extract on 6. 

a St gel column afforded the following compounds: 


