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Abstract-From the aerial parts of Drymaruz arenartotdes, two previously known compounds, atractyhgemn and 2-0- 
/?-D-glucopyranosyl atractyhgenin, and two new natural substances, atractyhgenm 2-O-fi-D-ghCOpyrdnOSyl-( 1 -?)-B- 

D-glucopyranoslde and atractyhgenone (2-0x0- t5cr-hydroxyatractyl-16,17-ene-4cc-carboxyhc acid) have been isolated 
Their structures were estabhshed by chemical and spectroscopic techniques as well as comparison with authentic 
samples. 

- 

INTRODUCTION 

Continuing our search for biologically actrve compounds 
of natural origin, we have undertaken an investigation of 
Drymarra arenartoides Willd. (Caryophyllaceae). Known 
as ‘alfombrllla’ m the semidesert areas of northern 
Mexico and southern United States, the plant is said to 
be responsible for the death of hvestock that accidentally 
feed on it It has been previously reported that the 
saponm-contammg extract of D arenartoides was toxic 
to sheep and chicks m the laboratory [ 11 Previous work 
on the genus has not been very extensive Trlterpenolds 
[2] and mixtures of long cham fatty acids [3] have been 
reported. 

We have found m the course of our research that the 
methanohc extract of D. arenariozdes contams nordlter- 
penes (1,s) and norditerpene glycosldes (2,3) of the 
attractyligenin type [4]. 

RESULTS AND DISCUSSION 

The concentrate from the methanohc extract of the 
aerial parts of D. arenarzotdes was partitioned between 
water and n-butanol. Successive chromatographic steps 
applied to the organic portion yielded the known com- 
pounds 1 and 2 as well as two others (3 and 5) which had 
not been previously isolated as natural compounds 

Compound 1 was identified as atractyhgemn, the agly- 
cone of atractyloslde, a toxic glycoslde first Isolated from 
Atractylzs gummlfera L (Composltae) [S] Its identity was 
established by comparison of the 13C NMR and mass 
spectral data with those of the hterature [4,6] as well as 
co-chromatography with an authentic sample. Com- 

*Author to whom correspondence should be addressed 

pound 2, C21H3809r was hydrolysed under acldlc 
conditions to give 1 and I>-glucose The positlon of 
attachment of the sugar was established by comparison 
of the 13C NMR spectra of 1 and 2 and was asslgned as 
bemg at C-2. Thus, the Identity of 2 was estabhshed as 2- 
O-/?-D-glucopyranosyl atractyhgenm which had been 
previously reported as one of the ‘coffee atractylosldes’ 
Isolated from Cofia urahlca beans [7] 

The ‘“C NMR spectrum of compound 3, 
C,,H,,O,,, presented characterlstlcs slmllar to that of 
2 with addltlonal signals of a second sugar motety Acid 
hydrolysis of 3 ylelded atractyhgenm (1) and n-glucose 
The FABMS (negative Ion) of3 showed a quaslmolecular 
ion at rn;z 643 [M -H] mdlcatmg a molecular weight 
of 644 Addltlonally, m the D;CIMS the followmg frag- 
ments could be observed m/z 662 [M + NH,] ’ , 500 [(M 
+NH,)-1621’ , 320 [M-(2x162)]+, thus contirmmg 
the fragmentation of two D-glucose units The nature of 
the mterglycosldlc linkage was estabhshed by comparl- 
son of the ’ 3C NM R spectra of 2 and 3. The assignments 
of the sugar carbon atoms ale given m Table 1 Evidence 
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Table 1. i3C NMR data for compounds 2-4 (50.1 

MHz m pyndme-d,)* 

C 2 3 4 

1 48.36 48.37 

2 12.63 14 19 

3 36 17 35.66 

4 4447 44.48 
5 4981 49.8 1 

6 26 59 26.58 
1 35.62 36 09 

8 48.48 48 31 

9 53.63 53 64 

10 41.20 4121 

11 18.68 18.68 

12 33.01 33 01 

13 42.92 42 93 

14 36.10 36 78 

15 82 13 82 75 

16 160 98 16105 
17 107 81 107.86 

19 177 87 177 90 

20 17 14 1724 
1’ 103 23 102 76 
2’ 15 55 88 95 

3’ 78.49 78 78 
4 71.85 71.76t 

5’ 78.76 78.333 

6 62 96 62.685 

1 !I 106 10 
2” 72.88 

3” 77 95 

4” 69 94t 

5” 75.75$ 

6’ 62 545 

56.55 

208.54 

43 92 

46 07 

48.33 

26 21 

3661 

48 06 

52 59 

43 50 
18 50 

32 70 

42 14 

36 10 

82 20 

16071 

107 99 

177.15 

17.68 

*Carbon multtphctties were determmed by the use 

of DEPT experiments 
t, $, § Stgnals may be Interchanged 

of a C-2’-glycosidtc linkage arises from the fact that the 
C-2’ in 3 is shifted downfield by about 13 ppm to 688.95 
relative to that of the C-2’ carbon in 2 (675.55). Thts is in 
agreement with prevtous observattons of the glycosid- 
atton pattern of saponins [8,9]. Thus, the proposed struc- 
ture for 3 is that of atractyhgenin 2-o-b-D-ghtco- 

pyranosyl-( 1 -+ 2)-j-D-glucopyranoside, to our knowl- 
edge a new natural compound 

The last dtterpenotd isolated from D. arenarioides was 
compound 4, Cr9HZ604, which presented a 13C NMR 
spectrum simtlar to that of atractyhgenin (1). The mam 
difference between the two compounds is found in the 
appearance of a new signal for a C=O carbon at 6208 5 
(IR: 1695 cm-r) and the disappearance of the signal 
corresponding to C-2 carbon atom in atractyligemn at 
663 93. Accordingly, we observed a downfield shift of the 
corresponding C-l and C-3 carbons to 656 1 and 42 8, 
respectively, whtch is m agreement with the cc-effect ex- 
pected when changing from an sp3 C-O to an sp* C=O 
The EIMS of 4 gave an M+ signal at m/z 318, which 
corresponds to a difference of 2H units wtth respect to 

atractyhgenin, thus confirming that 4 is the keto deri- 
vative of 1. Comparison of the r3C NMR spectra of 4 and 
that reported for the synthetic methyl ester (5)[6] pro- 
vides further confirmatton that the proposed structure 
for atractyhgenone is 4 

Summartzmg, we have tsolated from the ‘saponin- 
containing’ extract of D. arenartoldes two norditerpenes 
and two nordtterpene glycosides as part of tts main 
constttuents Two of these compounds (3 and 4) are, to 
our knowledge, reported here for the first time as natural 
products. It 1s likely that these substances are in part 
responsible for the toxtcity previously reported [ 11, since 
we have not yet detected sapomns in sigmficant amounts 
from the methanol extract, although it was prevrously 
described as being saponm-rtch [l] In addition, thts 1s 
also the first report on the polar constituents of the genus 
Drymarla. 

EXPERIMENTAL 

General. Mps uncorr CC employed silica gel 60 (63-200 pm, 

Merck) Centrtfugal TLC was performed on a Chromatotron 

Instrument. Low pressure LC was done on a Lobar LtChroprep 

Si 60 column (4@63 pm, 27 x 2 5 cm, Merck) Centrifugal parti- 

tion chromatography (CPC) was carried out on a CPC model 

LLN (Sanki Engmeermg Ltd) apparatus D/CIMS was done on 

a Rtbermag-RlO-1013 quadrupole mstrument with NH, as re- 

actant gas. FABMS were measured on a ZAB 1s spectrometer 

usmg a thioglycerol matrix and bombarded wtth 5 keV Xe 

atoms. EIMS were measured at 70 eV ‘%NMR spectra were 

recorded on a Vartan VXR-200 Instrument at 50.1 MHz using 

pyrtdme-d, as solvent 

Plant Material Drymarta arenarlordes Willd (Caryophylla- 

ceae) was collected m October, 1985 m Dehctas, Chihuahua, 

Mextco Voucher specimens have been deposited at the Instttuto 

Tecnologico y de Estudios Superlores de Monterrey 

ExtractIon and lsolatton The au-dried aerial plant material 

(3 57 kg) was Soxhlet extracted with MeOH, provtdmg 125 g of a 

greenish residue A portion of the crude syrup (10 g) was 

partttioned between n-BuOH and H,O. The orgamc soln was 

coned under vacuum and lyophthzed, providmg 5 2 g of a 

powder-like residue Flash CC of the n-BuOH portton (5 g) with 

CHCI,-MeOH mixtures of mcreasmg polarity provided 28 

fracttons of 200 ml each 

Fractions 5 and 6 (95 mg) were subJected to centrifugal TLC 

with CHCI,-MeOH (17 3) yteldmg 45 mg of atractyhgenm (1). 

Fractions lG-12 (230 mg) were further separated by CPC usmg a 

CHCI,-MeOH-H,O (5 6.4) system m the descendmg mode 

gtvmg 26 mg of 2 and 28 mg of 4. Fractions 16-19 (180 mg) were 

submitted to low pressure chromatography on silica gel usmg 

CHCI,-MeOH-H,O (58 35 7) givmg 18 mg of 2 and 22 mg of 

3. All compounds underwent a final purtficatton step on 

Sephadex LH-20 Acid hydrolysis of the glycostdes was done 
accordmg to ref [lo] 

Atractyhgenrn 2-O-p-D-gfucopyranosyk(l-+2)-P-D-ghcopy- 
ranoslde (3). C3iH4s0i4, white powder, M, = 644, mp 249-252” 

FABMS (negative ion mode, thioglycerol) m/z 643 [M-H] -, 

481 [(M-H)- 162]-. D/CIMS (NH,, posittve ton) m/r 662 [M 

+NHJ+, 500 [(M+NH,)-162]+, 320 [M-(2x162)]+. 
Atractyhgenone (2-oxo-15a-hydroxyatractyLl6,ll-ene-4a- 

carboxyhc actd) (4). C H 0 white powder, M,= 318, mp 19 26 43 
175-177”, IRv~~~(cm-i) 330&2400, 1720 (COOH), 1695 

(C=O) EIMS m/z (rel mt):318 (100) [Ml’, 303 (14) 275 (12), 

260 (84), 245 (32), 216 (13) 202 (11) 167 (16) 144 (19), 123 (13) 

107 (48), 91 (75) 67 (20), 55 (25) 

FWl’O 27:5-T 
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Abstract-A new taxane denvatlve, 9cr,lOj?, 13a-tr~acetoxy-5a-cinnamoyoxytaxa-4(20),1l-diene, has been isolated 
from the heartwood of Taxus mavei Its structure has been elucidated on the basis of spectroscoptc studies 

INTRODUCTION 

The Taiwan yew, Taxus mazrel, which is the only species 
belonging to Taxus Lmn found in Taiwan, grows wild m 
the remote mountains up to an elevation of 
2000-2300 m[l] In our remvestlgatlon[2] of the heart- 
wood of this plant a taxane derivative (1) has been 
Isolated. Its structure was elucidated on the basis of 
infrared ‘H NMR, ‘%NMR and mass spectrometry to 
be the 9,10,13-trlacetate, Sa-cmnamate of taxa-4(20),1 l- 
dlen-5a,9a,lO~,l3a-tetrol. 

RESULTS AND DISCUSSION 

The methanohc extract of the heartwood of Taxus 
mazrel was extracted several times with n-hexane. Upon 
chromatography, a new taxane derivative 1 was isolated 
from the n-hexane soluble fraction 

The IR spectrum of 1 showed typlcal bands at v:t; 
1735 (C=O), 1710 (C=O), 1634 (C=C)cm-’ Its mass 
spectrum showed a parent ion [M ‘1 at m/z 592, the 
accompanymg peak at m/z 444 was related to the loss of a 
cinnamlc acid moiety (C,H,O;) from the parent ion. The 
prominent fragments at m/z 384 [444-60-J, 324 

[384-60]+ and 284 [324-60]+ indicated that 1 contained 
three acetate groups 

The 400 MHz ‘HNMR spectrum of 1 m CDCl, 
showed three methyl singlets at 62 04, 2.00 and 1 72. 
These peaks were all assigned to acetyl methyl. Two one- 
proton doublets at 67 76 and 6 58 were attributed to H- 
22 and H-21 (Jz 1, 22 = 16.0 Hz) [3]. Addltlonally, a three- 
proton multiplet at 67 40 and a two-proton multlplet at 
749 were assigned to the phenyl protons of the cmna- 

QAc ,OAc 

F 
‘=CPh 

1 


