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Ati--Three scsquiterpenc lactoncj, 2’.3’dihydronivcusin-A, 2’.3’dihydroniveusin-B and 3_acetykhamissonin, 
were isolated from the dichloromcthnc extract of lava of Vi&era dtltoidea. The structuru were atdiskl on the 
basis of physical and spectroscopic data and that of 3-raykhamissonin was also confirmed by X-ray analysis. 

I?ITRODUCllON 

Vi&o4 and Heltwuhus are considered IO be closely 
related genera and availabk chemical data support this 
view. Almost all species so far investigated in both genera 
contain either scsquiterptne tactones or ditcrpencs or 
both [I-S]. V@&ro dcltoideo Gray also produces scsqui- 
tcrpcnc tactones, with two of tbcm being similar to those 
isolated from Heknthw mbeu.s [3]. The dribd leaves of V. 
deltoideo have now atforded three scsquitcrpene lactoncsz 
1, 2 and 7 (0.26 y& 0.08 “/, and 0.2 7;). 

RESULTS AND DISCUSSON 

The IR spectrum of 1 showed characteristic absorption 
for an a&unsaturated y-lactone at 1760 cm-’ and an 
ester absorption at 1735 cm-‘. Comparison of the 
‘H NMR spectrum of 1 (see Experimental) with that of 
nivcusin-A [3] indicated that they differed only in their 
ester side chains; that is, instead of an angelate side chain 
as in nivcusin-A_ 1 contains a 2-mcthylbutanoate group (a 
3-proton tripkt at 60.83 and a 3-proton doubkt at 6 1.01). 
In the “C NMR spectra of 1, a saturated ester side chain 
also followal from the absence of a third pair of sp’ 
carbon signals which were observed for the an~eloyloxy 
moiety of nivcusin-A(3). Moreover, the * C NMR 
spatrum of 1 had a doubkt at 641.2 for C-2’ and another 
tripkt at 626.5 for C-3’ in word with a sa~uratcd side 
chain. Other signals for I were identical to those of 
nivcusin-A, except for the signal for C-14 (22.2 ppm) (see 
Table 1). A comparative analysis of the “C NMR data for 
1. niveusin-A and -Band for a similar compound with a C- 
8 angcloyloxy suggested the following revisions in the 
assignments for niveusin-A previously rcportai [3]: thus, 
the 620.5 quartet in the spectrum of niveusin-A should be 
assignal to C-S’, not C-14. and the 22.3 quartet previously 
assigned IO C-S’ should be assigned to C- 14 and the 15.7 
quartet previously assigned to C-20 represents C-4’. 

When 1 WBS acetyhtcd with acetic anhydride and 
pyridinc. the tri- (3). di- (4) and mono- (5) accta~u were 
obtained. The fi-orientation of the ester side chain at the 

C-8 position was established by the coupling pattern in 
the spectra of 1 and its derivatives (H-8, ddd, J = 5. 5. 
10 Hz). Therefore, 1 must be 2’.3’dihydronivcusin-A. 

The 1R spaztrum of 2 appeared similar to that of 1. 
While the ‘H NMR spectrum of 2 was also similar IO that 
of 1, integration indicated that there were three protons in 
the 64.04.3 region in 2 rather than four protons as in 1. 
The well separated “C NMR signals of 2, which showed 
that there was one less hydroxyl-bearing carbon atom in 2 
than in 1. made it possible with t& bclp of singk frequency 
off re3onaIVze dsoupling experiments to formulate 2 as 
CzOHz,O,. The mass spaztrum of 2 gave a mokcular ion 
at m/t 380 (1 p/J in accord with this conclusion. When 1 
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Tabk I. “C NMR spcctnl data of 2’.3’dihydronivcusm-A 

(I), 2’.3’dthydrontvcusin-B (2) and btykhamissontn 

pyrazolinc(lO)[r~rdaI PI 226 MHrd(ppm)withTMSss 

inrcrnal standard] 

1 
- -- .-.-.. 2 1P 

c cmJ h'k,CO-d, cm’ cm’ 

I 77.3 d 
2 45.6 I 
3 106.2s 
4 135.8~ 

5 131.1 d 

6 75.31 d 
7 50.06 

8 71.3td 
9 39.1 1 
10 86.5 s 

Il 142.2s 

12 170.2 J 

13 123.4 I 
14 21.99 

I5 65.3 I 
I’ 175.7 J 

2’ 41.26 

3’ 26.5 I 

4 16.79 

5’ Il.69 

77.6 37.3 1 
46.6 41.01 

106.7 106.25 

137.7 136.5s 

128.8 131.1 d 

76.0 75.41 d 

50.6 49.9 d 
72.7 71.916 

39.8 39.3 I 

86.9 83.2s 

144.4 143.7s 

170.2 170.3 J 

122.8 123.4 I 

22.2 28.29 

64.1 65.8 t 

175.5 175.8s 

41 8 41.2d 

27.0 26.5 I 
17.0 16.79 

II 8 II 69 

126.4 d 
30.8 I 
76.2d 

135.1 s 

130.1 d 

65.56 
60.4d 
80.16 

47.3 I 

134.03 

100.7s 

172.7s 

25.8 I 

15.89 

16.89 

79.8 t 

170.3s 
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*The numbcnng rhcux of the LUI thrac stgnalr for 

compound 10 IS as following C- I’. rltc CHI attxbcd IO the N 
in the pyrazolinc group; C-Y. lhcarbonyl of the oCItatc; C-3’. 

rhc methyl group of the atate. 
tThcsc sig~ls are tntcrchangablc within ePch column. 

was oxidized by Jones reagent, the aklehydc 6 was 
obtainal In the ‘H NMR spectrum of 6 the signal of H-7 
was obscrvai at 64.40 (multiplet), typical for a 
furanohcliangolidc-type scsquitcrpcnc lactonc. All the 
available data were in accord with formulation of 2 as 
2’,3’dihydronivcusin-B [3]. 

Compound 7 exhibited a mokcular ion at m/z 306 for 
C,,Hz20,. The IR spectrum also showed a-wthykneq- 
&tone absorption at 1745 cm- * and an ester absorption 
at 1725cm- . A ‘H NMR signal at 62.10 (singkt. 3 
protons)confinncd that an aatoxy sidechain was present. 
However, the remaining signals of both the H and 
“C NMR spectra of 7 were not easily interpretable. But 

l Garbenzon~d.[l0]rarallyru~edont&buirofH-3 

oa4lplin# corUtanu that 11 mi&lt be 3-w bow- 

ever. we now condude thrt the ltnxture of 11 wu avrsctly 

rrportd r91. 

the sharp mp (160-161”) and the observation of a single 
spot on TLC indicated that 7 was pure. Together, these 
data suggested that 7 existed asconformational isomers in 
solution. Compound & tbc acetylation product of 7. also 
exhibited broadenal ‘H NMR signats, and the spaarum 

was identical to the one previously reported for cham- 
issonin diaatate [6]. The mp (17+175”) [7.8] and co- 
chromatography (see Experimental) confirmed that they 
were identical- When 7 was reacted with diazomcthanc to 
ykid 9 pnd IO, only two sharp allylically coupled signals 
were obscrval in each spectrum for the methyl groups. 
The ‘H NMR data of 9 cmd 10 were different from those 

reportad by Bohbn [9] only for H-3 and H-2 Judging 
from this evidence. together with tbc different melting 
points of the diacctatcs of 7 and 11. we assigned the 
structure of 7 as the 3a-isomer of 11, e.g. 3- 
aatychamissonin*. The assignabk “C NMR signals of 
10 ah supportal this structure. The X-ray analysis of 7 
(which will be published elsewhere by W. H. Watson and 
co-workers) confirmed this structure assignment (i.e. 3R. 
6R. 7R. 8s). 

EXPKRIMENTAL 

Yiguier~ dcltoidca Gray was collaztad 30 miks south of El 

Rosario. Bajs California Norte tn Mutw along Highway I by 

John Norris. A voucbcr specimen (IN No. 429) is dcporitd tn the 

Habuwm of the University of Tear 81 Austin and was 

dctctmined by Alan Whirtcmorc (Dcpartmcnt of Botany. 

Univcrsi~y of Tcus at Austin). 

Dribd lava of Y. dclroidro (360 p) wcrc cxtractsd wtth 7 I. of 

CH,Cl, ( x 2). The cxt~s were combined and cvaporatcd to 

drynus. then dtssolvcd in MclCO and kcpr tn a rcfn8cntor 

ovcmight. After filtering lo rcmovc I& pp1 lhc soln was 

mpontcd to yidd 18.58 of residue. The nxiduc was 6nl 

scparatcd by CC (da pl using he-EtOAc gmdicnc sotvcnt 

system) and furtber by sepbsdex LH-20 columns 

(cydohcxaneXH,Cl,-M&H. 7:4: I) IO gtvc 1. 2 and 7. 

X.3’-Dihydroaiwwin- A (I). Cdourku gum (Wmp). 
IR vK& - ‘: 3433 (OHA I760 (y-&tone). 1735 (CO,Rk 1660 

(CX!EGS (pobe) 70 eV m/r (rel. inn.): 3% [M] ’ (I A 378 [M 

- H*O]’ (5A 360 [378 - H,O]’ (2A 276 [M - H,O 

-C,H,,O,]’ (27). 258 [276- HzO]’ (26). 85 [C,H,O]’ (401 

57[C,Hq]’ (lm).‘H NMR(200MHZCDCIJ):60.83(3H.f.H- 
4’1 I.01 (3H,d.H-5’), 1.54(3H.s.H-l4),4.M.3(4H.H-I.H-7and 

H-15 ovcrlappad crh other. the AB quartct of H-IS could be 

obscrvbd by&padropofD,OA 5.35(IH,brf. H-6).5.60(IH. 

ddd. J - 5.3. 5.3, 10.2 Ht H-8). 5.65 (IH, d. J - 2 Hz H-IkA 

5.85(lH.d.I = 3.7Hz.H-5).6.27(lH,d.I - 2.3&H-13bAin 

C,D, CDCI,: 60.81 (3H. r. H-4’). I.00 (3H. d. H-5’A I.41 (3H. s. 

H-14).3.60(lH,brs.H-l).3.92(IH,d.I - I2.7Hz.H-lkA4.02 

(IH. H-ISb. partly ovcrlappcd by H-7). 4.10 (IH, m H-7). 5.20 

(lH.brr.HdA5.32(lH.d.J - 1.8Hr.H-13aA5.61 (lH,ddd.I 
-5,5.lOHz.H-8A5.09(IH,d,I-3.5HrH-SA6.20(IH,d.J 

2.3 Hz. “C NMR: Tabk I. 

uj 1. 1 (170 was acctylral 
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