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Abstract — Four new diterpenoids, longikaurin C, D, E and F with antibacterial
activity were isolated from the leaves of Rebdosia longituba and their structures

were shown to be (3), (4), (5} and (6}, respectively.

Recently, we isolated two new, biolegically active diterpenoids, Tongikaurin A (1) and B (2}

L and determined their structuresz. Here, we

from the leaves of Rabdosia longituba {Miquel) Hara
report structural elucidations of four new other antibacter'ia'l3 diterpenoids, Tongikaurin C, D, E
and F, present as minor constituents in the same plant.

Longikaurin € (3), CpHan0p, mp 248-250°C, [0l -137.5° (c 0.12, CH N) has the following

constants: ,\max {MeOH) 239 nm (e 9450); \)max4 3450-3075, 1735, 1700, 1640, 1245 cm_1; 1H NMR5
(CSDSN) 6 1.33 (s, tert. Me), 1.93 {5, OAc), 3.98 (2H, br.s}, 4.30 (1H, dd, 7 10 and 6 Hz, changed
13¢ ymS

to d, 4 6.5 Hz by 020 treatment), 4.34, 4.62 (each 1H, each AB doublets, & 11 Hz). The
{CgDcN) showed the presence of 2 -CH,0 (8 66.6), 1 >CH{OH) (8 73.4) and 1 acetalic carbon (§ 96.0)
together with an exo-methylene [§ 116.5 (t) and 153.8 (s)] and 2 carbonyl carbons (& 170.7 and
210.2). These data, together with the fact that the dihydro-compound (8) showed a negative Cotton
effect [Amax(MeOH) nm (¢): 316 (~4312), 284 (+1764)] in the ORD, suggest that longikaurin C has
the basic skeleton, ent-78,20-epoxy-kaur-16-en-15-on-7a-01 (7). The presence of a -CHZOAC group

1H NMR. This group was

in {3) was indicated by a signal of AB doublets (& 4.34 and 4.62} in the
shown to be located at C-4o by examination of the jnternuc1ear doubTe resonance (INDOR)G’7 and
NOE. On monitoring § 4.62, INDOR signals due to NOE were observed on 20-H, {6 3.98) and a tert. Me
group. A hydroxy group is present at C-6B judging from the coupling pattern of the seccondary

carbinyl proton (& 4.30) and the observation of a signal due to NOE {ca.6%) for a tert. Me group on
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monitoring from the proton. This was also confirmed by the fact that periodate oxidation of {3)
gave an aldehyde (11}, mp 187-189°C [§ 4.66 (br.s, 20-H2), 9.84 (1H, d, 7 4 Hz, CHD}] showing
no hydroxy group in the IR spectrum. Accordingly, longikaurin C has structure (3).

Longikaurin D (4), CooHag0y. mp 262-264°C, [a]gs -109.0° (e 0.13, CcHEN) has the following
constants: X . (MeOH) 237.5 nm (e 8550); Vax 3230, 3400-3100, 1720, 1700, 1640, 1250 cm'l;
T war (C5D5N) § 3.51 {d, J 11 Hz, 14a-H), 4.15 (ABdd, & 9 and 1.5 Hz, 20-H1), 4.68 (ABd, 7 11 Hz,
19—H]), 5.18 (ABdd, 4 9 and 2 Hz, ED-H]). The ]30 NMR (ESDSN) showed signals assigned to 2 >CH{OH)
(5 65.5 and 74.2). The dihydro-compound (9) showed a negative Cotton effect [Amax (MeOH) nm {¢):
316 (-6826), 283 {+1998)] in the ORD. These results suggest that Tongikaurin D has the same
structure as Tongikaurin C {3}, but with an additional secondary hydroxy group. This hydroxy group
was deduced to be located at C-1le from the following data: 1) Longikaurin D (4) was not acetylated

IH NMR, the signals assigned to 14a-H and ZG—H] were

by the usual method with ACZO-CSHSN; 2) In the
shifted downfield, as in the case of nodosins. Accordingly, the structure of lpngikaurin D should
be represented as (4).

Longikaurin E (5)°, €, Hy0p, mp 252-254°C, [a]5° -78.6° (o 0.21, CoHgN) showed the following

spectral data: A ax (MeDH) 237 mm (e 8660); Viax 3500-3125, 1730, 1720, 1640, 1245 cm'1; 1H NMR

m
§1.12, 1.184 (2 x s, 2 x tert, Me), 2.09 (s, OAc), 3.91 (IH, dd, 7 12 and 8 Hz), 4.1% {br.s, 20-

H,), 5.26 (14, dd, 7 4.5 and 4.5 Hz). The 13

C NMR showed the presence of 1 -CH,0- (6 68.9), 2
secondary carbinyl carbons (8 68.1 and 74.5), 1 acetalic carbon {§ 95.0), an exc-methylene [§
118.2 (t) and 151.7 (s}] and 2 carbony? carbons (8 169.6 and 208.4). These data suggest that the
basic skeleton of this compound has structure (7). This structure is supported from the fact that
the dihydro-compound (10) showed a negative Cotton effect [Amax (MeOH) rm ($): 316 (-4730}, 280
(+511) Jin the QRD. The Tocation of the remaining two oxygen functional groups, -OH and -0Ac, were
elucidated te be Tocated at C-68 and C-Tla, respectively, by INDOR, nuclear magnetic double reso-
nance and NOE experiments. On monitoring 6a-H (& 3.91), an INDOR signal due to coupling was
chserved on the signal at & 1.25 (d, 7 8 Hz, 5-H) and a signal due to NOE was also observed for a
Me group at § 1.12. On the other hand, on irradiation at 6 1.25 the double doublet at § 3.91
changed to a doubiet (7 12 Hz) and on irradiation at & 1.12 an NOE {13%) for the signal appeared.
When monitored from 118-H (& 5.26), INDOR signals arising from coupling were observed on 9-H (§
1.62, d, 7 4.5 Hz) and 128-H (8 1.71-1.88). On irradiation at 8 5.26, the signal pattern of 128-H

was deformed and the doublet of 9-H collapsed to a singlet. The results suggest that the proton
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is 118-H which has a dihedral angle of ca 90° to 12a-H and can couplte with 9-H and 12B-H.

Periodic acid oxidation of {5) gave an aldehyde {12)[§ 4.45, 4.77 (each 1H, each AB doublets,

J 10 Hz, 20-H2), §.84 (1H, d, 7 4 Hz, CHO}]. Accordingly, longikaurin E was assigned structure (5).
Longikaurin F (6), CogHy,0g, mp 249-251°C, [a]§5 -120.4° (¢ 0.11, CoHeN) showed the following

1.1

spectral data: A, {MeQH) 237 nm (e 8716); v 3500-3100, 1730, 1720, 1645, 1250 cm 3 H NMR

a
6§ 1.24 (s, tert. Me), 2.04, 2.10 {2 x s, 2 x OAc), 3.76-4.18 {4H, 6-H, ZU-HZ, 19—H1), 4.46 (ABd,

712 Hz, 19-H)), 5.24 (dd, 7 4 and 4 Hz, 11-H). The 1

H NMR spectrum is very similar to that of
longikaurin E (5} except for the presence of signals due to one tert. Me and one acetoxymethyl
groups instead of two tert. Me groups. Im an INDQR experiment, compound {6) showed almost the same
coupling pattern as that of (5), except for the above mentioned differences. A 19-acetoxy group on
the skeleton of longikaurin F is suggested by analogy with congeners. Consequently, the structure

of Tongikaurin F could be represented as (6).

(1): R1=R%=H; R®=0H (7 (8): R'=H; R%=0Ac
(3): R1=0H; R%=0Ac

(10): R!

(2): RT=H; R2=0Ac; RI=0H
(3): R1=R3=H; RE=0Ac

(4): R'=0H; R®

=Ohc; RP=H
=0Ac; RO=H

(5): R'=0Ac; R%=R>=¢

(6): R1=RZ=0Ac; R3=H

T, R=0Ac

(11): R
(12): R'=08c; RP=H
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