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Ahtract-From the dichloromethanc extract of kavcs of Decachaeto scabrellu, in addition IO three known 
guaiandida and two Bavonoids, a new guaianolidc. I I~lMihydroxerantholide, and two new guaiane acids, pechudok 
a&! and 11,13dihydropachueloic acid, were charactetized. The structures of the new compounds were determined by 
spectral and chemical methods. 

--- -__-- 

Ih~ODUCllON 

As part of our interest in the genus Decachaero (tribe 
Eupatoricae) [I. 21, here we report the isolation and 
structural elucidation of guaiane scsquitcrpcna from the 
leaves of D. scabrclla (B. L. Robinson) King and 
Robinson. 

Decachae~a scabrella, D. rhiebana and D. ouatifolia rep 
resent the thrtc chemtcally invcsttgatcd members of 
subgenus Polydenia of Decachae~a [3]. Dccachae~a 
rhie&ana [4. 51. like D. xabrella, yielded guaiane se&- 
tcrpcnes while D. ovolijolia mainly afforded unusual 7-z- 

hydroxyscsquiterpcnc lactoncs [I]. 

RESSULTS ASD DISCUSSION 

The known guaianolidcs from D. scabrella were identi- 
fied as xcranthohdc (1) [6.7], 8cpixerantholidc 
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( = achalensolidc) (4) [S. 81 and I 18-I 3dihydro-8- 
eptxerantholidc (5) [8] by spectral data and direct com- 
parison of their physical properties with those reported 
previously for these compounds. 

The EIMS of the new lactone 2 cxhbited a molecular 
ion at m/z 248 in accord with the molecular formula 
C,,HloO,. The IR absorptions of 2 indicated the pre- 
sence of a y-lactonc (I 765 cm ’ ) and an &unsaturated 
ketone (1690 and 1632cm ‘). The ‘H NMR and 
“C NMR spectra (Table I) of 2 together with the above 
spcstral data. suggested that 2 was the dihydrolactonc 
derivative of etther I or 4. Dtract comparison of the 
spaztral data of 2 with thox for known derivatives of 1 
and 4 establtshed that 2 was not I lj?,l3- 
dihydroxerantholide [7] or a dihydro derivative of 4 [8]. 
Thus, 2 had to be I Iz.I3dihydroxcrantholide, a com- 
pound prepared previously by catalytic hydrogenation of 
1 [9] but for which no spectral data had been reported. 
Xerantholide was hydrogenated over Pd/C to yidd a 
mixture of 2 and 3 (ratio co IS: 85). The natural product 2 
was found IO be identical in all respects with the synthetic 
11~13dihydroxerantholide. 

Tabk I. 1’CNMRofcompounds1.t3.7and9(90.8MHz. 
CDCI,. TMS as mtcmal standard) 
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44.2 d 45.2 d 45.0 d 46.2 d 45.5 d 
40.3 I 40.7 I 40.3 I 41.4 I 40.7 1 

m7.0 I 206.9 5 m7.i J 209.6 s 208.8 s 
139.8 s 139.5 s 139.2 s 137.9 5 137.2 s 

169.7 s 170.2 s 171.0 s 171.2 s 175.9 s 

30.0 I 27.9 I 31.1 I 36.6 I 29.4 1 

45.1 d 426 d 47.9 d 37.8 d 38.4 d 
81.3 d 81.0 d 81.2 d 31.7 I 27.6 I 

41.5 f 41.1 I 41.2 I 38.5 I 38.4 1 

33.0 d 32.8 d 32.9 d 35.3 d 36.0 d 
139.2 s 39.6 d 41.9 d 145.9 s 45.0 d 
169.8 s 178.8 s 178.1 s 176.2 s 179.0 s 
120.01 10.8 9 12.7 9 125.1 I 11.5 9 

12.7 9 12.7 9 12.7 9 12.2 9 9 12.1 
8.1 9 8.1 9 8.1 9 7.9 9 7.3 9 
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The IR spectrum of 7 indIcatcd the presence of an q/J- 
unsaturated carboxyl group (3300.2560 and 1700 cm - ’ ), 
as well as the presence of a cyclopcntenonc ring (I685 and 
1620cm ‘I), similar lo those found m compounds l-6. 
The EIMS of 7 exhibited a molccuiar Ion at m/z 248 
(C,,HIoO,) while the “C NMR and other spcclral data 
indicated a similar structure lo those of l-6 except for 7 
having an a&unsaturated carboxylic acid instead of the 
lactonc rmg. The ’ H NM R data of 7 were very simlhr to 
those of methyl pcchucloatc (8) [7]; and indeed 
mcthylation of 7 gave 8. 

The ‘H NMR of 9. cxccpc for the presence of a second 
secondary methyl doublet (d I .2l) replacing signals for H- 
l3a and H- I3b as in 7. was similar lo the one rccordcd for 
7. The EIMS of 9 showed a molecular ion at m/s 250 
(C,,HIIO,). These spaztral data indicated that 9 was 
I l.l3-d~hydropcchucloic acid. This assignment was con- 
firmed by the catalytic hydrogenation (PdlC) of both 
pcchucloic acid (7) and g-cpixcrantholidc (4) lo 9. The 
hydrogcnolyric cleavage of the laclonc rmg of 4 being 
slmllar IO those of 0-acetyhsophotosantonic lactone [IO]. 

CXPERIHESTAL 

Genera/. ‘H NMR and “C NMR spectra m CDCt, with TMS 

as an mranal slandard at 200 MHz and 22.6 MHz rcspcctlvely. 
Plonr morrrml. The aavl parts of D. scobrrllo were collaztal 

on act 23. 1983 from 9.4 miks south of Autlan de Navarro on 
Mcx 80. the road IO Barra de Nav&d. Jalisco, MCXKXJ by 

T. J. Ayers and R. sc011. Voucbcr s-men on deposit In the 

Univcruly of Texas (T. J. Ayers CI al. NO. 325). 

Exm~~rion wsd isohion ojhe compounds. Whok lava (880 g) 

were extracted with CHzCII for 15 mm. The fihad slurry was 
conanrrated (ca 43 g) and rmxcd with I I. Me&O. and allowed 
IO stand m the refrigerator overrught. The pracipilntat hydro- 

carbons were removed by hllral,on over a ceh~c pad and the 

tilrrarc was concentrated IO g~vc the final exlract (38 g). This 

maumal was chromatographal as prcvmusly described [I] lo 

yield I (9.4g). 2 (II mg). 4 (8Omg). 5 (28mg). 7 (t2OmgA 9 

(IO mg), 10 (I4 mg) and 11 (33 mg). 
I la,1EDihydroxeranrh&de (2). Gum; IR YE cm -I: 2925. 

1765. 1690. 1632, 1460. 1380. 1330. 1208. 985; ‘H NMR: 64.36 
(IH.ddd. J = 3.8.Y.Rand II.8 Hz. H-8). 3.18 (1H.m H-IA 2.84 

(IH,d(hr~I~IY.2HrH-6a).28l(IH.dq.~=7.3and7.7HL 

H-11),2.65(tti,ddd.J = 1.1.6.6and19.3H+H-2~),2.64(1t~,m. 

tt-7).2.4Y(IH.dd(br),J= lOandl9.2Hz.tt-6~),2.43(lH.dr.J 

=3.9andl3Hz.H-9~),2.28(Iti.m,H-IO).2.ll(It~.d(br).J 

x 1Y.3Hr.H-Lz~l.84(lt1,dr.J =4.1I.8and13Hz.H-9~).1.70 

(3H.d. J - 1.7 H&H-l5).1.28(3H,d.J - 7.7Hr.H-l3Aand0.73 

(3H.d. J - 7.3 Hz. H-l4k EIMS (probe)m:z (ret ml.): 248 [.M]’ 

(lOO,.233[M - Me]‘(4.9),220[W -CD]’ (7.5). I91 (l9.8A I61 

(42.9). 133 (35.6) and 91 (69.4). 
Cotofyrlc hydrugenarion of I. A soln I (200mg) In EtOAc 

(I 5 ml) was hydrogenatai over 5 “. W/C (80 mg) al amblent 
temp. After 4 hr. the calalysl was removed by fillrallon. the 
solvent evaporated in cv~uo and the revdual mixture purlfiai by 
prep. TLC [sibca gel (I .5 mm), EtOAc qdohexam (4: 6). double 

dwdopmcnt] IO ylcld 3 (I60 mg) and 2 (2Y mg). 

Pcch~loicocrd(7~Gum;IRv~~m”:3300(br).2910.2560 

(sh,). 17OO(br). 1690.16200.1440.1375.1262,Y55.825.728snd698; 
‘HNMR;66.38(1H,s.H-l3a).5.75(IH.s.H-l3b).3.21 (1H.m. 

H-1).29I(IH.r(br),J- 12Hr.H-7).LSB(IH,d(br).J= l9Hz 
H-&), 2.63 (IH. ddd. J = I. 6.5 and 19.3 Hr. H-2B). 2.48 (IH.dd 

(br),J - 12and IY Hr.H-6~).2.16(IH.m,H-10),2.08(IH.d(br). 

J = 19.3 Hz H-2&, 1.73 (2H. m. H-9a and H-9flA 1.67 (3H. d. J 
= I.2 ti+ H-15) and 0.67 (3H. d. J - 7.1 Hz H-l4k EIMS 

(probe) m/z (rd. ml.): 248 [M] l (7.6), 230 [M - H*O] * (4.2A 220 

[M-CO]’ (2.5), 202 [M -COOH]’ (4.2). 177 [M 

-C,H,O>]‘ (6.9A 149 (6.9) and 84 (100). 

Methylmon o/7. A soln of 7 (I5 mg) m El,0 (5 ml) was reacted 

with cxozss CHINl for 5 hr. After the usual work-up, I5 mg of 8 

were obtainal. 

I l.l3-Dfhy&opschw/& octd (9). Gum; IR vz cm - ‘: 3H)o 

(hr). 2Y20.2600 (sh). 1726. 1695, 1620. 1455. 1382, I leOand 738; 

‘HNMR;63.13(1H,m,H-l).2.63(1H.d(br).J- 19Hz.H-6~). 

2.62 (IH. ddd. J = I. 6.4 and 19.3 Hr H-28). 2.56 (IH. m, H-7). 

2.47 (IH. dd (br). J = I2 ad I9 Hz H-6fi), 2.14 (IH. m, H-IO), 
2.07 (IH.d(br), J - 19.3 Hz. H-2a), 1.76 (2H,m, H-9aand H-9/7), 

1.67(3H.s(br).H-15).l.2I (3ti.d.J - 7 HqH-13)and0,62(3H. 

d. J - 7.1 Hz. H-l4k EIMS(prok)m~r(rcl. inr.): 25O[M]’ (17). 

232 [M -H,O]’ (4.21 m [M -COOH]’ (6.7). 177 [M 

-C,H,OI]’ (49.5). 147 (30). 133 (36.61 I21 (42.9). I05 (439).91 

(79.5) and 55 (100). 

Caro/yrv hydrogemion o/7. A soln of 7 (20 mg) in EtOAc was 

hydrogensled over 5 “0 PdX IO yield 9 (I9 mg). 

Hydropnatlon of 4 (60mg) y&ted a mIxlure from which 
prep. TLC alTordal 6 (9 mg) and 9 (7 mg). 
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