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Abstract-A new neo-clerodane diterpenoid, salviacoccin, was isolated from the aerial part of Saluia coccinea. Its 
structure, 15,16-epoxy-lo-hydroxy-neo-cleroda-2,7,13(16), 14-tetraene-17,12R:l&lPdiolide, was established by 
chemical and spectroscopic means and by comparison with closely related compounds. 

INTRODUCTION 

In our search for new natural substances in the Salvia 
genus (Labiatae family) [ l-41, we have examined the 
aerial part of S. coccinea, a species originating from 
Central and South America, the triterpenic con- 
stituents of which have been previously studied[5]. 
From this plant we have now isolated a novel diter- 
penoid, salviacoccin, the structure of which has been 
shown to be 15,16-epoxy-lo-hydroxy-neo-cleroda- 
2, 7, 13(16), 14-tetraene-17, 12R:18, 1Pdiolide (1) by 
chemical and spectroscopic means, and in accordance 
with the nomenclature proposed by Rogers et al.[6]. 

The following signals due to three protons on carbon 
atoms bearing oxygen atoms could also be seen: 5.33 
(lH, dd, J, = 12 Hz, J2 = 3 Hz), 4.13 and 4.03 (an AB 
system, JAB = 9 Hz, in which the signal at 4.13 
showed an additional long-range coupling, .I = 
1.5 Hz). In addition, the *H NMR spectrum of com- 
pound 1 showed three one-proton double doublets at 
3.21 (J, = 4.5 Hz, Jz= 3 Hz), 2.85 (J, = 14Hz, Jz= 
3 Hz) and 1.75 (J, = 14 Hz, Jz = 12 Hz), as well as a 
singlet at 6.48, which disappeared on DzO exchange 
and must be assigned to a tertiary hydroxyl group[7]. 

RESULTS AND DISCUSSION 

Combustion analysis and mass spectrometry in- 
dicated the molecular formula C H 0 for salvi- 20 20 6 
acoccin (1). Its IR spectrum was consistent with the 
presence of a furan ring (3160, 3120, 1505, 880 cm-‘), 
olefinic double bonds (3040, 3030, 3010, 1655 cm-‘), a 
y-lactone group (1770 cm-‘), another lactone group, 
probably an a,p-unsaturated b-lactone (1708 and 
1655 cm-‘)[7, 81 and a hydroxyl group (strong and 
sharp band at 3460cm-‘). The presence of a furan 
ring and an a&unsaturated lactone group were also 
revealed by the UV spectrum of compound 1, which 
showed typical absorptions for these two chromo- 
phores [A,,, EtoH nm (E): 215 (6700), 220 sh (5700), 234 sh 
(1400), 245 sh (800)] [7-91. 
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In order to establish the relative arrangement of the 
protons, a series of proton decoupling experiments 
was carried out. As a result of irradiation at S 5.33, 
the double doublet signals at 2.85 and 1.75 collapsed 
into an AB system (.J = 14 Hz). Irradiation at 5.82 
(centre of the signals of the two olefinic protons) 
converted the signal at 3.21 into a singlet. Further- 
more, by irradiating at 6.70 (the P-proton of an a$- 
unsaturated lactone group) no variation was observed 
in any of the well-defined signals, but a complex 
signal appearing at 2.40 (4H) was partially modified. 

However, it was the ‘H NMR spectrum of sal- 
viacoccin (1) that provided the most information. It 
showed signals of a tertiary methyl group at 6 1.00 (a 
singlet), of a p-substituted furan ring [A2X system, 
two a-furan protons having their resonance at 7.57 
(m, WIlz= 5 Hz), and one p-furan proton at 6.58 (m, 
W,,z= 4.5 Hz)], of an olefinic proton at 6.70 (dd, 
J, = 4.2 Hz, Jz = 3 Hz), which can be assigned to an 
olefinic P-proton of an a$-unsaturated lactone 
group[7-lo], and of two more olefinic protons at 5.92 
(m, W,,z = 14 Hz) and 5.75 (dd, J, = 11 Hz, J, = 3 Hz). 

On the basis of these results, the following 
assignment for the protons could be made, which are 
in agreement with structure 1 for salviacoccin. The 
signal at 6 6.70 was assigned to the C-7 proton 
(J,,@ = 4.2 Hz, J,,eu = 3 Hz, see Dreiding molecular 
model of compound 1) and the signals of the C-6 
protons appeared at ca 2.40[7, 81. The signal at 5.33 
was assigned to the C-12/3 axial proton (Jlzp,,,, = 
I2 Hz, J,zp,,,p = 3 Hz) and the double doublets at 2.85 
(511a.11- = 14 Hz, J1lp,Izp = 3 Hz) and I.75 (Jll,,llp = 
14 Hz, J,,a.,z~ = 12 Hz) were attributed to the C-11 
equatorial and C-l 1 axial protons, respectively[l, 2, 
7-9, 11-131. The AB system at 4.13 and 4.03 (J = 
9Hz) was assigned to the C-19 methylene grouping, 
one of the protons of this methylene group is in turn 
W coupled with the C-6p proton (4J19A,6p = 1.5 Hz). 
This behaviour has been previously found in several 
clerodan-18,19-olides possessing a C-6 methylene 
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group P, 91, but not in compounds with a C-6p 
hydroxyl group[lO] or a C-6 sp* carbon atom [l4]. 
Thus. it is evident that salviacoccin possesses a 
methylene group in the C-6 position. Finally, the 
double doublet at 3.21 was assigned to the C-40 
proton, which is coupled with the C-3 olefinic proton 
at 5.75 (.14,3 = 3 Hz) and also with the C-2 olefinic 
proton at 5.92 (4J.,,a = 4.5 Hz). The same behaviour 
has been previously observed for closely related 
structures such as salviarin[l] and splendidin[2]. 

In the proposed structure for salviacoccin (l), it is 
evident that its tertiary hydroxyl group must be 
placed on the C-10 position. Thus, this new diter- 
penoid may be closely related to a compound (2) 
previously isolated from Salvia rubescens [IS], a 
species botanically close to S. coccineu. 
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On the other hand, treatment of salviacoccin (1) 
with thionyl chloride yielded the dehydro derivative 5 
(C,,H,,05), which showed LJV absorptions due to a 
diene system [h~~~Hnm (E): 264 (4200). 272 sh (4000) 
and 283 sh (2600)] identical with those reported for 
the lO(l),Zdienic derivative of compound 2[15]. The 
‘H NMR spectrum of compound 5 was also in 
agreement with this structure, because the following 
signals were encountered: 6 6.00 (lH, d. J,,z = 6 Hz, 
H-l), 6.17 (lH, ddd, Jz., = 6Hz, Jz.l=9Hz, Jz..+= 
3 Hz, H-2), 5.59 (lH, dd, J,,z = 9 Hz, 53.4 = 3 Hz, H-3). 
3.18 (IH. dd, J,,, = J,,z = 3 Hz, H-4) and 6.78 (IH, dd. 
J 7.hn = J,.hB = 4.2 Hz, H-7) (see also the Experimen- 
tal). This result firmly established that the tertiary 
hydroxyl group of salviacoccin is in the C-10 position. 
The P-configuration assigned to this tertiary hydroxyl 
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All the above data may be also, but less probably, 
accomodated on a structure such as 3, in which the 
signal at S 3.21 could be attributed to the C-8 proton. 
However, structure 3 was discarded for salviacoccin 
and the structure and absolute configuration 1 
confirmed on the basis of the following con- 
siderations. 

Reduction of salviacoccin with sodium borohydride 
yielded a C&,H,,O, compound (4) in which the con- 
jugated olefinic double bond was the one 
hydrogenated[lO, 151. The IR spectrum of compound 
4 showed lactonic absorptions at 1770 (y-lactone) and 
1725cm-’ (d-lactone), instead of the bands at 1770 
and 1708 cm--’ of salviacoccin (I). Thus, the q/3- 
unsaturated lactone of the new diterpenoid is the 
8-lactone. The C-8 hydrogen atom in compound 4 is 
axial (p), because it appeared in the ‘H NMR spec- 
trum as a double doublet at 6 3.61 (Jxp,,s = 6 Hz, 
I sp.,n = 9 Hz [91. 

group in the new diterpenoid (1) needs, in our 
opinion, a rigorous justification, since it is an unusual 
feature in the more common 5a-lOoH-9a-8/3 back- 
bone relationship of the neo-clerodane diterpenoids. 
This was confirmed as follows. (1) When the signal of 
the C-20 methyl group in the ‘H NMR spectrum of 
salviacoccin (1) was irradiated, it gave a clear Over- 
hauser effect (ca 20%) on the C-19 methylene signals, 
and vice versa. Thus, both substituents are axially 
oriented. A structure with a C-lOa-hydroxyl group 
does not justify this observation (see the molecular 
model of compound I). (2) The 8fi-axial proton of 
compound 4 appeared at S 3.61 (see above), whereas 
the same proton appeared at 6 2.68 in bacchotri- 
cuneatin A, a neo-clerodane diterpenoid closely 
related to compound 4 but with a IOP-H 
substituent[9]. This chemical shift difference is due to 
the 1,3-diaxial interactions caused by the lo@- 
hydroxyl group of the dihydro derivative 4. (3) Com- 
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51 (37). (Found: C, 70.84; H, 5.36. CZoHIxOq requires: C, 7. 

X.99; H, 5.36%.) 
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