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Aldovibsanin A (1), 7-epi-aldovibsanin A (2) and aldovibsanin
B (3), novel vibsane-type diterpenes without a B,f-dimethy-
lacrylate group, have been isolated from the leaves of Viburnum
odoratissimum, and their structures have been elucidated by
spectroscopic analyses and chemical correlation with vibsanin C

).
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Our continuing studies on the chemical constituents of the
leaves of Viburnum awabuki have resulted in the isolation of
a number of vibsane-type diterpenes.'™ These diterpenes,
which can be classified into three subtypes (11-membered
ring, 7-membered ring, and rearranged types), have a 8, 8-di-
methylacrylate group as a common functional moiety at the
8-position. In this communication, we report on the struc-
tures of the novel seven-membered ring vibsane-type diter-
penes 1, 2, and 3 called aldovibsanin A, 7-epi-aldovibsanin
A, and aldovibsanin B, respectively, which were isolated
from the methanol extract of the leaves of Viburnum odor-
atissimum collected in Taiwan. They lack a f,B-dimethy-
lacrylate group at the 8-position and have an additional five-
membered ring on the seven-membered vibsane-type skele-
ton.

Aldovibsanin A (1),” has the molecular formula C,,H,,0,
established by high-resolution (HR)-CIMS, indicating six de-
grees of unsaturation. The spectral data of 1 showed the pres-
ence of a hydroxyl group (3434cm™'), carbonyl groups
(1715 and 1659cm™"), and an o,B-conjugated ketone (238
nm and 1659 cm™'). The 'H-NMR data of 1 (Table) showed
the presence of an aldehyde group [y 9.15 (d, J=3.6 Hz)]
instead of the B,B-dimethylacrylate group which commonly
exists in the vibsane-type diterpenes, as well as of four ter-
tiary methyl groups (o, 0.71, 0.88, 1.56 and 1.65), two
olefinic protons (y; 5.07 and 6.24), and an oxymethylene [,
4.17 (brdd, J=13.2, 5.8 Hz), 4.25 (brdd, J=13.2, 4.4 Hz)].
Extensive analysis of 'H~'H correlated spectroscopy (COSY)

1 R,=CH,, R,=OH 3
2 R,=OH,R,=CH,
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and heteronuclear multiple quantum coherence (HMQC)
gave the four partial structures A—D (Fig. 1) in addition to
four quaternary carbons (& 204.0, 141.7, 79.7, and 37.9).
The partial structure A existing in the previously known vib-
sane-type diterpenes was not present. In order to determine
the connectivities between these four partial structures and
four quaternary carbons, we carried out heteronuclear multi-
ple bond correlation (HMBC) experiments. The HMBC cor-
relations of H-6 and H,-19 to C-7 and H;-19 to C-9 led to the
formation of the five-membered ring containing the partial
unit A. The other HMBC correlations, as shown by arrows in
Fig. 1, allowed us to propose the plain structure 1. The rela-
tive stereochemistry of 1 was clarified by a nuclear Over-
hauser exchange spectroscopy (NOESY) as shown in Fig. 2.
The H-5 and H-10 showed cross peaks to H;-20 and H-12,
respectively, and thereby the five-membered ring and the
seven-membered ring fused together with a frans relation-
ship. The observation of cross peaks between H-10 and H-
12, H-10 and H-8, and H-8 and H;-19 indicated that both the
aldehyde group at the 8-position and the methyl group at the
7-position took the same o-configurations. Thus the hy-
droxyl group at the 7-position turned out to be a S-configura-
tion. Hence, on the basis of the above spectral data, the struc-
ture of aldovibsanin A was elucidated as 1.

7-epi-Aldovibsanin A (2)® has the molecular formula
CyH;,0, as established by HR-CIMS. The spectral data of 2
were very similar to those of 1 except for the low-field
shifted signal of an aldehyde group in the 'H-NMR spec-
trum. Thus compound 2 should be an epimer of 1 with re-
gard to C-7. Analyses of "H-"H COSY, HMQC, and HMBC
for 2 gave the same plain structure as 1. The relative stereo-
chemistry of 2 was defined by a NOESY experiment, indicat-
ing that the five-membered ring and seven-membered ring
fused at frans in the same manner as that of 1. The observa-
tion of cross peaks between H-9 and H;-19, and H-8 and H-
10, however, suggested that the OH group at the 7-position
had an a-configuration. Thus on the basis of the above spec-
tral data, the structure of 7-epi-aldovibsanin A (2) was eluci-
dated as an epimer of 1 on the 7-position.

The 'H-NMR data of aldovibsanin B (3)” were very simi-
lar to those of 1 and 2, except for the signal of the aldehyde
proton observed around 10ppm. The molecular formula
(C5H,405) obtained from HR-CIMS indicated that 3 was a
dehydrated compound of 1 or 2. In comparison of the *C-
NMR data of 3 with those of 1 and 2, 3 had a double bond at
C-7 (6¢ 162.2) and C-9 (8., 137.2). Upon treatment of 1 with
DBU (1,8-Diazabicyclo[5.4.0Jundec-7-ene) in benzene, de-
hydration took place smoothly to give rise to a dehydrated
compound, which was identical in all respects with 3. Thus
the structure for aldovibsanin B was determined to be 3. Ad-
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Fig. 1. HMBC of 1 Fig. 2. NOESY of 1
Table 1. C and 'H-NMR Data (600 MHz, C,D,) of 1, 2, and 3
1 2 3
C
l3C IH 13C IH 13C IH
1 38.1 1.76 (dd, 14.6, 5.8) 39.5 1.62 (dd, 15.1, 5.2) 33.8 1.68 (brdd, 15.1,5.2)
1.89 (dd, 14.6, 5.8) 1.91 (dd, 15.1, 9.6) 2.02 (dd, 15.1, 9.6)
2 139.2 6.24 (brdd, 9.6, 5.8) 139.7  6.29 (brdd, 9.6, 5.2) 141.9 6.40 (brdd, 9.6, 5.2)
3 141.7 140.8 141.8
4 204.0 204.7 201.3
5 52.1 2.60 (ddd, 9.9, 9.3, 8.0) 51.6  2.19(ddd, 10.7,9.2,2.5) 51.3 2.45 (ddd, 9.6, 9.6)
6 422 1.78 (ddd, 13.5, 8.0, 1.4) 40.2 1.23 (dd, 14.0, 10.7) 38.0 1.97 (ddq,19.2, 9.6, 0.8)
1.93 (dd,13.5,9.3) 2.49 (dd, 14.0,2.5) 2.89 (ddq, 19.2,9.6, 1.1)
7 79.7 82.2 162.2
8 200.9 9.15(d, 3.6) 2085  9.75(d, 4.7) 188.2 9.71 (s)
9 63.3 2.42 (ddd, 6.3,3.6,1.4) 62.7  2.12(dd, 11.4,4.7) 137.2
10 46.4 2.45(dd, 9.9, 6.3) 49.5  2.87(dd, 11.4,9.2) 54.5 2.77(dd, 9.6, 1.9)
11 37.9 36.8 40.1
12 422 1.07 (m) 417  1.01(ddd, 14.0, 12.1,5.2) 414 1.75 (dd, 12.6, 3.8)
1.10 (ddd, 14.0, 11.8, 4.9) 2.16 (brdd, 12.6, 3.3)
13 23.8 1.74 (m), 1.96 (m) 23.8 1.72 (dddd,12.9, 12.1, 6.9, 4.9) 24.5 1.98 (m), 2.11 (m)
1.96 (dddd, 12.9,11.8,9.1, 5.8)
14 124.7 5.07 (ddq, 7.1, 7.1, 1.1) 1244 5.00(ddq, 7.1, 6.9, 0.8) 125.4 5.35(ddg, 6.9, 5.5, 1.3)
15 1315 131.6 131.1
16 17.7 1.56 (brs) 17.6 1.50 (brs) 17.8 1.69 (brs)
17 25.8 1.65 (brd, 1.1) 25.7 1.61 (d, 0.8) 259 1.70 (brs)
18 63.9 4.17 (brdd, 13.2, 5.8) 64.0  420(brd 13.2) 63.9 4.20 (brd, 13.2)
4.25 (brdd, 13.2,4.4) 4.29 (brd, 13.2) 4.29 (brd, 13.2)
19 249 0.88 (s) 26.1 1.04 (s) 14.5 1.42 (ddd, 1.9, 1.1, 0.8)
20 23.7 0.71 (s) 236 0.52(s) 229 0.60(s)

ditionally, the CD spectrum of 3 showed the same negative
Cotton effect as that of the compound® which was obtained
from vibsanin C (4) by hydrolysis with 2N NaOH. Thus the
absolute configurations of 1—3 were determined to be 5,
108, and 118 respectively. In brine shrimp assay,® aldovib-
sanin B showed a weak lethal activity (LDs,=76 ppm), im-
plying cytotoxic activity. Since some vibsane-type diterpenes
exhibit cytotoxic activity,” aldovibsanin B (3) will be evalu-
ated by cytotoxic tests using human cancer cell lines.
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