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Abgtract ——— The structure determination and conformation of antitumor

diterpenoids, trichorabdal E, F, and H, are described.

In the course of our investigation of antitumor diterpemcids in Rabdosia trichoecarpa (Maxim.)
Hara,] we have isolated two new diterpenoids, trichorabdal E (T-E, 1) and H {T-H, g) and other two
trichorabdais (F and G} as acetates 3 and 4, respectively. These natural products and their deri-
vatives showed potent in vivo antitumor activity against Ehrlich ascites carcinoma.2 Here, we
describe structure elucidation of these diterpenoids.

T-E (1), CZZHZSOB‘ mp 291°C {decomp.); [a]D (EtOH) -98.4°; wmax {KBr) 3450, 1740, 1720, 1695, 1640
cm']; xmax (EtOH} 229 nm (e 7700}, on acetylation with Ac20~pyrid1ne afforded an acetate 5, mp 229
~ 231°C, which was identical with the product derived from trichorabdal D (tj)lb on the treatment
with acetic acid. Mild acid hydrolysis of 5 gave T-E (1) back, confirming the structure of T-E .
(1). The ]H NMR spectrum3 of T-E (1) showed a complex pattern due to an equilibrium between 15
and 1b in the solution.”

The seven oxygen atoms in T-H (g}, 022H2807, mp 217 - 219°C, [a]D +19.4° (MeOH), can be assigned

1

to a secondary hydroxyl group [wmax (KBr) 3420; 'H NMR (CDCI3) 8§ 4.39 (m, 1H)], an a-methylene-

1

cyclopentanone moiety [Amax (MeOR)} 229 nm (e 8850); wmax 1700, 1635 cm™ 'y & 5.52 (s, 1H), 6.04 (s,

1 H], a é-lactone {vmax 1740 cm“), an aldehyde group [vmax 2850, 2740 )

; 6§ 9.78 (d, 1H, F =

5 Hz)], and an acetoxyl group [6 2.00 {s, 3H)]. The structure of T-H (g) including the position
and stereochemistry of the substituents was determined by its conversion to nodosin (Z)5 on the
treatment with hydrochloric acid-acetic acid.

T-F and T-G were characterized as acetates 3, C22H2807, mp 221 - 223°C; [u]D - 78.0° {EtOH); wmax
(cHC1,) 3600, 3400, 1755, 1735, 1715, 1640 cn™'; Amax (EtOH) 228 nm (c 9400); 'H NMR (CoDGN) &
1.01 (s, 3H, -CH3), 2.20 (s, 3H, -OCOCHa). 2.64 (d, 1H, J = 5.5 Hz, 5-H), 3.12 (dd, 1H, o = 8, 4
Hz, 13-H}, 3.49, 3.85 {ABg, each 1H, J = 8 Hz, 19—H2), 3,63 (d, 1H, 7 = 11.5 Hz, 14o-H), 4.08 {dd,
TH.7 = 12, 1.5 Hz, 20-K), 4.48 {m, 1H, 11-H), 5.32 (d, W4, 4 = 12 Hz, 20-H), 5.46, 6.13 {br 3 =ach
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la ; R'= H, R*= OH
Ib 5 R'= OH, R*= H
5 R'= H, R'= OAc

0—tmp2™0
Rl
6 5 Ri= R*=,0H
35 R'= H, R*= OAc ~ .
~ 8 ; R*= H, R*= OH
9g :+ R'= H, R*= OH =~ ,
~ 1 H Rl= OHJ R = H
9b : R'= OH, R*= H ~

ya

H, 17-H2), 6.85 {d, 1H, o = 5.5 Hz, 6-H) and 4, C24H3008, mp 214 - 215°C; [a]D -65.2° (EtOH);

max (CHC1,) 1755, 1730, 1720, 1640 cn™"

5 Jmax (EtOH) 230 mm (e 7700); ' MMR {C,DeN) 5 1.17 (s,
H, —CH3), 2.03 (s, 3H, -OCOCH3), 2,18 (s, 3H,'-OCOCH3), 2.40 (d, H, 7 = 12 Hz, 14-H), 2.62

(br d, 1H, & = 5.5 Hz, 5-H), 2.92 (dd, 1H, &4 = 9, 4 Hz, 13-H), 3.69, 3.78 {ABq, each 1H, J = 8 Hz,
19—H2), 3.90 (dd, 1H, J =12, 2 Hz, 20-H}, 4.24 (d, H, 7 = 12 Hz, 20-H), 5.13 {(dd, H, J = 12, 4
Hz, 3-H), 5.42, 6.09 (s, each 1H, 17-H2), 6.80 (d, TH, 7 = 5.5 Hz, 6-H). The known diterpene,
trichorabdal § (§)1a,was treated with aqueous hydrochloric acid in tetrahydrafuran followed by
acetylation to afford an acetate which was identical with T-F acetate (E). Thus, the structure

3 for T-F acetate was confirmed. T-F acetate {2) was reverted to T-F (g)6 on acidic hydrolysis,
which indicated that no skeletal rearrangement took place during acetylation and hydrolysis.

T-F (g) exists as a mixture of 92 and 29 as in the case of T-E (1), when it is dissolved in the
solvent. Though the structure of T-G acetate (i) was confirmed by the conversion from tricho~
rabdal C (19)Tb on treatment with acetic acid, the structure of T-G itself remains to be clarified.
It has been reported that the ring A of trichorabdal € (19) exists in the chair form A with the

axially oriented C(20) as in the case of normal kaurene-type ﬁiterpenoids.]b On the other hand,

—1702—




HETEROCYCLES, Vol 22, No. 8, 1984

the ring A of T-B (g)]a and T-D (Q]Ib takes another chair form B in which the C{20) is equatorial.
Thus, a comment on the conformation should be necessary to describe the complete structure of
trichorabdals.

It follows from the coupling pattern (& 5.16 ppm, dd, 7= 11, 4 Hz for § and 6 5.13 ppm, dd, J =
12, & Hz for f) of the 'H NMR signal of 3-H that the proton at C(3) is axially oriented in T-E
acetate (§) and T-G acetate (f). This indicates that ring A of g and § exists as a chair form B,
An X-ray crystallographic determination® showed that ring A in T-F acetate (g) took the same
conformation as 5 and §. T-H (g) has the ring A of normal chair form A, because 1-H appeared as a

broad triplet with & = 8 Hz at § 5.70 ppm, suggesting the axial nature of this proton.
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equilibrium mixture of ?E and gg whose ratio depends upon the solvent. Moreover, the
pertinent 1H NMR data for shikodonin reported in the literature corresponded to neither 9a
nor 29 in the equilibrium mixture. It, therefore, seems to us that the structure of shikodo-
nin should be reinvestigated.
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