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Abstract-Three new neoclerodane diterpenoids were isolated together with other known clerodanes from Bacchuris 
rhomboidalis. Their structures were established by spectroscopic methods. 

lNTRODUCnON 

As a continuation of our chemical investigations of the 
genus Bacchmis [1], we have studied B. rhomboidulis 
Remy from Central Chile. Resides compounds 1 and !I [2] 
already isolated from other Baccharis species, a new neo- 
clerodane dilactone (7) and three other new clerodane 
diterpenoids 3.4 and 6 were found. The new compounds 
were characterized by spectroscopic methods and some 
chemical transformations. 

REWLTS AND DlSCU!S!SlON 

Compounds l-d were shown to correspond to in- 
separable mixtures of epimeric cyclic acetals. Compound 
3 d&red in its ‘H NMR spectrum from that of 1 by the 
replacement of the tertiary methyl group by a hydroxy- 
methylene group (Table 1). Acetylation of 3 afforded a 
diacetate, identical in aU respects to the natural product 4 
also isolated in this work. Comparison of the “C NMR 
spectra of compounds 1 and 3 (Table 2) indicated C- 19 as 
the site of the additional hydroxyl group in 3 and also 
confirmed the relative configuration shown in the for- 
mulae [ 1,3]. 

Compound 6 was shown to correspond to a clerodane- 
type diterpene possessing three primary acetoxyl groups, 
one trisubstituted double bond, two tertiary methyl 
groups and one secondary methyl group. Again, wm- 
parison of the 13C NMR spectra ofcompound 6 with that 
of 5 (Table 2). also isolated from B. r/1om6oidalis, showed 
that the acctyl groups were located at C-15, C-16 and C- 
18. 

The combined W and IR data of compound 7, 
Cz0Hz605, indicated the presence of a,f? unsaturated-y- 
lactone and hydroxyl groups. Compound 7 was readily 
acetylated and then oxidized to a ketone which exhibited 
new IR bands at 1718 and 168Ocm- ‘, respectively. The 
‘H NMR spectrum of 7, showed a one-proton multiplet at 
64.20 (shifted to b5.40 in the acetylated derivative), a 
narrowly split triplet at 66.0 which showed long-range 
coupling to a 2H doublet, which was characteristic of a 
proton on the acarbon of a /I-substituted butenolide ring 
[S]. It also showed signals assigned to an oktinic proton at 
S6.50. a tertiary and a secondary methyl group at 60.90 
and 0.82, respectively and an AR-system at 64.62 and 4.43. 

Mild oxidation of 7 afforded an a$-unsaturated ketone 
(see Experimental) which showed in its ‘HNMR spec- 
trum a new set of signals at 66.12 and 6.50 (dd, 10 and 
3.0 Hz) coupled to a triplet at 63.15, together with the 
concomitant disappeamnce of the methine and oletinic 
protons at 64.20 and 6.50, respectively. These findings 
were in agreement with the position of the secondary 
hydroxyl at C-l in 7 and isomerixation of the 3,4double 
bond in the newly formed a$-unsaturated ketone as 
shown in 9. The axial a-orientation of the 1-hydroxyl 
group in 7 (and of the I-acetoxyl group in 8) was suggested 
by the narrow multiplet (IVi,s = 7.6) assigned to the 
equatorial proton at C-l in these compounds. 

The stereochemistry of compound 7 and of its deriva- 
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Table 1. ‘H NMR data of compounds 3-9 [60 MHz (4 and 7), 100 MHz (8) or 250 MHz (3, 6 and 9), CDCl,, TMS as ht. 
standard] 

H 3 4 6 7’ 8 9t 

1 

3 5.69 r (3.6) 5.73 s (br) 

14 
15 
16 
16 
17 
18 

18 
19 

19 
m 

OMc 
AC 

4.98 t (2.8). 4.95 d (5.1) 5.07 d (5.0) 

3.43 t (7.9) 3.37 t (7.9) 3.90 (7.9) 3.40 I (7.9) 3.97 t t (8) 3.35 t {*) 

0.78 d (6.1) 0.79 d (6.0) 

4.37 s (a) 

4.17d (11.4) 

3.8Od (11.4) 
0.72 s 
3.02 s 3.30 s 

4.59 s (br) 

4.48 d (11) 

4.07d(ll) 
0.74 s 
3.30 s 3.33 s 
2.02 s 

2.04 s 

4.m rn$ 5.40 rn$ 

(Wl,, = 7.6) (W,,, = 7.8) 
5.53 t (3.0) 6.50 t (4.0) 6.60 dd (6.0, 4.0) 

6.0 m* 5.9Omt 

(W,,, = 4.0) (W,,, = 4.0) 
4.07 r (6.6) 

3.96 d (4.7) 4.90 d (2.0) 4.82 d (2.0) 

0.74 d (5.6) 0.82 d (5.0) 0.89 d (5.0) 

4.42 d (12.8) 

4.45 d (12.8) 
4.62 d (4.0) 4.50 dd (8.0, 1.0) 

1.01 s 
4.43 d (4.0) 4.38 d (8.0) 

0.67 s 0.90 s 0.78 s 

2.01 s (6H) 
2.09 s 

2.02 s (3H) 

6.5Odd (10.0, 3.1) 
5.80 C(l.5) 

4.68 s (6r) 

0.85 d (5.9) 

4.35 d (9.5) 

4.06 d (br) (9.5) 
0.90 s 

*In DMSO&. 
t6.12dd (10.0, 2.8), H-2; 3.15 r (3.0). H-4 and 2.62 s, H-10. 
~Velucs in parentheses arc coupling constanta in Hz and half-w width of multipI& in Hz 

Tabk 2. “C NMR data of compounds 1-9 C20.1 MHz (1.3,5,6) or 625 MHZ (8,s). 
CDCl,, TMS as int. standard]* 

C 1 3 5 6 a 9 

1 
2 
3 
4 
5 
6 
7 
a 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
m 
OMe 

Mcco 
MeCo 

18.2 17.1 
26.57 26.7t 

121.1 129.0 
147.5 145.0 
37.5 39.1 
37.0 30.9 
26.2t 26.37 
36.1 36.2 
38.4 38.5 
46.1 46.1 
37.2 37.0 
27.2 27.1 
37.6 37.3 
39.2 42.8 

105.5 105.0 105.5 105.0 
72.0 71.7 72.3 71.7 

15.9 15.7 
62.3 64.0 
21.2 6$.6 
18.2 18.7 

54.8 54.3 54.7 54.3 
- 
- 

- 
- 

17.1 17.8 
26.47 26.57 

125.8 125.8 
142.6 142.5 
37.6 37.6 
35.9 35.9 
27.7t 26.97 
35.9 35.9 
38.3 38.4 
45.8 45.9 
35.3 34.9 
29.4 23.7 
30.3 31.7 
35.2 29.2 
628 62.4 
19.5 66.0 
15.7 15.8 
64.8 64.8 
70.8 70.8 
18.2 18.3 
- - 

20.9 20.9 
168.9 170.8 

65.4 197.2 
34.1 132.6 

128.9 137.6 
137.1 52.3. 
44.6 43.9 
32.6 33.8 
27.3 26.5 
37.3 37.2 
38.9 38.2 
48.6 53.0. 
35.2 35.6 
21.6 23.0 

169.6 170.1 
114.9 115.5 
173.3 170.2 
72.6 72.1 
17.7 16.3 

168.5 173.3 
726 73.0 
14.8 14.9 
- 

20.9 
169.5 

- 
- 
- 

*Multiplicity were obtained with proton-tip method (APT). 
t Iotcrchangcable. 




