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Abeact-Eight known ditcrpenc acids, cnr-l2-oxokaur-9(11),16dien-19-oic acid, ent-12B_bydroxykaur-9(1 lb16 
dicn-19-oic acid, ent-isokaur-15(16bn-17,19dioic acid, enf-lSql6-cpoxy-I7-hydroxykaura-l9-oic acid, mt-koura- 
17,19dioic acid, ent-kaur-16-cn-19-oic acid, grandifloric acid, angeloyloxygmndiBoric acid, as well as a new 
sequiterpene lactonc, ladibranolidc, were isolated from Vi@ieru lodibrocratc. The stereo&et&try of the scsquitapene 
lactone was established by NOE experiment% 

IYTRODUCIOS 

Manbcn of the genus Viguieru (tribe Helianthcae, 
Compositae) have previously yidded diterpenoids. 
sesquiterpene lactones and triterpenoids [l-6]. Here we 
report from another species V.ladibrocrnre from Mexico 
eight known diterpene acids and one new .scsquitcrpmc 
lactone. 

RESULTS AND DlXXSSlOti 

The colKmtrate from the dichloromethane extract of 
the aerial parts of V.ladibroctote yielded, after column 
chromatography over sihca gel and Sephadex LH-20. eight 
known ditcrpene acids (2 9) and one new squiterpc 
lactone (I ). 

The dectron impact mass spectrum of compound I 
exhibited a strong molecular ion peak at miz360 (86’;) 
correspondmg IO C,,H,,O,. A charaacristic IR absorp- 
tlonbandat 176Ocn”‘and’HNMRdata(66.36and5.71. 
doublets, I = 3.2 and 2.8 HG respectively) confirmed the 
presence ofan z-methylene y-lactone functional group. An 
IR cstcr absorption peak at I72Ocm - ’ and the character- 
istic MS fragmentations at m/z 83 (IOO~~,) and 55 (9Oq;), 
together with the ‘H N.MR signals (Table I) at 66.1 I (IH. 
qq). I .94 (3H. dq). 1.81 (3H, dq) confirmed an angdatc sldc 
chain. The “C NMR data (Table?) indicating one ketone 
carbonyl group, IWO ester carbonyl groups and thra 
double bonds were In accord with I bemg a furanohelian- 
golidc with an angdatc ester side chain. Spin decoupling 
experiments confirmed all signal assignments. The C-4 
methyl signal (61.38) shifted further downfidd than ex- 
pected. But when a spectrum was recorded in CbDe. this 
signal appeared at 60.75, thus confirming no oxygen 
function IS attached IO the C-4 (see Table I). Comparison 
of the ‘H NMR data of 1 with those reported mdlcated 
rhar 1 differed from zexbrevin [I] only in their ester side 
chains. The ‘H NMR data of 1 were also different from 
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those of zcxbrevanolide [7]. The signal for H-8 in 1 
appcard at 65.21 (double doublet, J = 2.8.4Hz) and the 
Ggnals for H-8 in zexbrevanolidc appeared at 64.53 (ddd, J 
- 2. 4. 1OHz) Other signal differences between 1 and 
tcxbrcvanolidc were also observed for H-2, H-6, H-7 etc. 
Sina 1 and zexbrevanolide were not the same. 1 was most 
Itidy the C4, C-8 stereoisomer of zexbrevanolidc. This 
~1s finally confirmed by NOE difference spdctra 
:5OOMHz) of I: Irradiation of the signal for H-6 immascd 
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signals for H-15. H-2 and H-S/I. Irradiation of the signal 
for H-IS mcrcaud greatly the signal for H-2 and also the 
signals for H-6 and H-5/3. Thus, a C-4/I methyl orientation 
was confirmed. Another irradiation of the signal for H-2 
increased signals for H-4’. H-15 and H-6. A Drciding 
modd indicated the spatial proximity between H-2 and H- 
4’ when the angelate is &substituted at C-8. Therefore, 
the structure of 1 was established and we name it 
ladibranolide. 

Tobk I. ‘HNMR data of M~branoldc 
(2W MHz, TMS) 

H CD(J) CA* 

2 s.55 br J 5.24 
4 3.05 br dq (7, 7) 222 
k 261 dd d (7.9, 14) La) 
5b 2% br d (14) 1.60 
6 4.54 dd (5.9) 4.45 
7 3.21 m 263 
8 5.21 br dd (28, 5) 5.00 
9s 272 dd (5, IS) 2.57 
9b 225 dd (26. IS) I.48 

13a 6.36 d (3.20) 6.25 
l3b 5.71 d (28) 5.10 
I4 1.40 J I.10 
I5 1.38 d (7) 0.75 

3 6.11 qq (2 7) 5.03 
4 1.94 dq (1.5. 7) I.90 
5 I.81 dq (2 15) 1.78 

l Coupling pattern and couplmg c9nstanls 
are the same as those in the prccading column. 

Compound 2 was previously reported [8,9: 
Idcntitication of its structure was supported by corn 
parison of ‘HNMR, IR. and MS data with thoa 
previously reported [&lo]. as well as by the “C NMF 
data first reported here. 

Compound 3 could be easily identified by its character 
istic signals at 65.17. 5.07 (each one proton. broaden* 
singlet, H-l 7) and 4.40 (one proton, broadened triplet, H 
12~) and a broadened vinylic proton doublet signal a 
65.72. Compound 3 was reported from several origin 
[8. I l--13] and all of them referred to the first isolation o 
3a [ 131. However, we found that tht signal for H-l 3 wa 
rcportcd at a Iowa field than cxpbctcd [ 131. Therefore, 
was methylatcd to give 3a. In the H NMR spatrum of 3s 
the signal for H-13 appeared at 6283 (multipkt) and th 
signal for H-12x appeared at 63.94 (br I. J = 4Hz). Thcs 
assignments were confirmed by double resonance cxperi 
mcntsz irradiation of the signal for H-l I (65.36, hr d 
collapsed tbc signal at 63.94 into a doublet and alsi 
collapsedalittk bitofthcsignalat62.83. lrradiationoftb 
signal at 63.94 collapsed the signal at 65.36 into i 
broadened smgkt and also collapsed the signal for H-l 3 a 
62.83 into a broadened doublet. Another irradtation of tb 
signal for H-l 3 at 62.83 collapsed the signal at 63.94 mto i 
doublet and the signal at 65.36 into a sharp doubk 
(models indicated a Wcoupling bctwan H-l 1 and H-l. 
for the ent-kaurene skeleton). T?w well-separated signal 
of H-l 7a and H-l 7b indicated most likely a I ZB_hydroxy 
group which was easily acctylatcd to give 3b. The pre 
viously unreported “C NMR data presented here were it 
accord with the structure of 3. 

Compound 4 was prcvtously isolated as its methyl cste 
[ 14, IS]. The downfield shifted vinylic proton signal a 
66.81 (singlet) made it unambiguously assignable to tb 
B-proton of a conjugated carbonyl group. The previousI: 

Tabk 2 “CNMR data of compounds 14 (1.2 l ud 4 were recorded at 
1257 MHz and 3 was recorded at 226 MHz., TM)’ 
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Compound 1 KDCM 2 (CDCI,) 3 (G&N) 4 (G&N) 

C-I 
2 
3 
4 
5 
6 
7 
8 
9 

IO 
II 
I2 
I3 
I4 
I5 
I’ 
2 
3’ 
4 

5’ 

205.13 n 
103.30 p 
I92.00 n 
31.51 p 
43.01 n 
14.90 p 
51.86 p 
73.68 p 
41.1 I n 
88.30 n 

139.39 n 

168.62 n 
123.48 n 

2292 p 
16.06 p 

16J.60 n 
126.41 n 
14O.w p 
IS.77 p 
20.08 p 

40.35 n 41.17 I 41.02 n 

19.81 n 20.68 I 19.04 n 

39.68 n 39.03 I 38.88 n 

45.40 n 43Sl I 43.95 n 
58.04 p 49.62 d 56.63 p 
18.33 A 18.86 I 21.17 n 
48.48 n 47.41 r 43.63 n 
44.18 n 44.14 5 50.64 n 

181.20 n 158.81 5 46.34 p 
37.89 n 39.08 J 38.68 n 

I20.08 p 118.82 d 19.80 n 
m.78 n 7271 d 25.91 n 

45.25 p 46.24 d 41.16 p 
44.20 n 40.78 I 40.30 n 
28.94 n 29.72 I I5219 p 

(16) 146.46 n 153.87 5 140.07 n 
(17) III.31 n 108.09 f 167 72 n 

(18) 28.10 p 28.68 q 29.31 p 
(19) 183.18 n 180.01 5 I80.04 n 
(20) 2271 p 23.67 q IS.91 p 

_~._ 

l n and pare artacbcd proton ICSI results and J. d. I and q are singk frequency 
off--tc~narnx doxupkd results. 




