
Tcnahebon Vd 41, No 16. pi 3213 to 3217.1985 
muted III tit htua 

awwalo/t5 s300+00 
Q m5hcpaFm96Ld. 

STRUCTURE OF SALVIGENOLIDE, A NOVEL DITERF’ENOID WITH A REARRANGED 

NEO-CLERODANE SKELETON FROM SALVIA FULGENS 

BALDOMERO ESQUIVEL, JORGE CARDENAS, ALFRED0 TOSCANO, 

MANUEL SORIAhO-GARCIA and LYDIA RODRIGUEZ-HAHN * 

Institute de Qufmica, Unlversldad National Authoma de Mkxlco, 
Circuit0 Exterior, Cludad Unlversltaria, Coyoach 04510, Mkxlco, D F 

(Recewd m USA 21 January 1985) 

Abstract - From the aerial parts of SU&U @&aS Cav (Labiatae) a new 
diterpenoid with a rearranged n&J-clerodane skeleton was isolated This 
novel compound named salvigenolide, showed a six - seven A/B ring system 
with a ti fussion A probable biogenetic route is proposed Its 
structure and relative stereochemistry as in 1, were established by 
spectroscopic means and X-ray diffraction analysis 

In recent years, plants of Labiatae family have been the subject of chemical and biological 

studies 1 A variety of bi and tricyclic diterpenoids which show antifeedant, antitumor or 

antifungal properties, have been isolated from some plants of this family r In Mexico, Labiatae 

family is well represented, mainly by genus Sch~, which is one of the largest in our country with 

over 257 species 3 Some of these plants are used as folk medicine,’ hallucinogens’ or culinary 

herbs ’ In a previous paper, we described the structure of melisodoric acid from Sathamti~odoh.a 

Lag 6 Recently S&xa he&h Benth , a closely related species, was studied and two new MO- 

clerodane diterpenoids were isolated ’ 

In this paper we describe the structure and stereochemistry of salvigenolide 0, a new 

diterpenoid with a novel rearranged flu-clerodane skeleton, isolated from the aerial parts of -S&U 

&&cti Cav (SC&VU, section Fulgentes. Epling) a shrub which grows in the valley of Mexico 

Salvigenolide (1) was isolated as a crystalline product, mp 218-22O’C. and showed molecular 

formula Cr2H2207 by mass spectrometry Its IR spectrum exhibited the characteristic absorption for 

a furan ring (3140. 1501, 871 cm-‘), two y-lactone functions (1771 and 1761 cm-‘), an ester carbonyl 

(1743 cm-i) and the absence of hydroxyl groups 

The ‘Ii NktB spectrum (Table I) of salvigenolide (L). showed signals for a @substituted furan 

ring and an a,B-unsaturated 18 19 - elide. functions very co-n in clerodane type diterpenoids ‘*’ 

A singlet at 6 2 05 (31) was ascribed to an acetate group whose gaminal proton was observed as a 

triplet at 6 5 3 This multiplicity, and the fact that none of the C-19 protons (see Table I) 

shoved a longe-range coupling indicatedi’ that the acetate group must be bound to C-6 and 8 axial 

* Author to whom correspondence should be addreaaad 
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A broad singlet at 6 6 0 was attributed to an allylic proton bound to a carbon bearing oxygen 

These requirement8 are satisfied by H-12 if we assume that it is the geminal proton of a y-lactone 

function (v max 1760 CID-~) The fragments at m/e 81 and 95 in ratios 25 and 49% in the mass 

spectra of r (see experimental) support l2 the existence of the lactone group with the alcoholic 

oxygen at C-12 The absence of a secondary methyl group doublet. frequently observed in the’H NMR 

spectra of clerodane type diterpen0ids.l suggested that C-17 was responsible for the carbonyl 

group of the y-lactone function A broad singlet (3H) observed at 6 1 6 in the iii NMR spectrum of 

1 (Table I) was ascribed to the C-20 vinylic methyl group The absence of vinylic protons coupled 

to it, showed that it is bound to a fully substituted double bond Two spr singlets at 6 133 5 and 

133 2 observed in the 13C N?JR spectrum of 1 (Table II) were assigned to this double bond 

The 13C NMR spectra of clerodane type diterpenoids described in the literature.7-11 show two 

sp’ singlets due to C-5 and C-9. salvigenolide showed only one at 6 48 3 which was assigned to C-5 

This fact and the analysis of the data presented, suggested that salvigenolide (1) possesses a - 

rearranged clerodane skeleton 
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X-ray diffraction analysis of a single crystal of salvigenolide revealed the correct structure 

and relative stereochemistry as shown in 1 

The molecular structure with numbering scheme is illustrated in Fig 1 The salvigenolide 

molecule comprises an unusual system of six-seven-five m-fused rings with JXVU angles of -19 0 

(5). 84 6 (4)" and 62 6 (6). -1 8 (5)". respectively The cyclohexene ring takes a distorted sofa 

conformation and the C(2)-C(3)-C(4)-C(5) part is nearly planar with a torsion angle of 3 5 (7)" 

The cycloheptene ring adopts a conformation of the chair type with an approximate mirror plane 

through the C-6 atom and their torsion angles in this ring are close to those of the cycloheptene 

ring in the triterpene 3f3-methoxy-21-ketod13-serratene13 and deacetyl dihydro gaillardin p- 

bromobenzoate I4 Both y-lactone rings have the envelope conformation with flaps at C(5) and C(17). 

respectively The furan ring is planar. within the limit of experimental error The y-lactone 

ring containing the 0 (5) atom and the acetate group at C(6) are oriented to minimize transannular 

repulsions between their oxygen atoms The angle between normals to the planes of the ring and the 

group is 102 S(5)' The acetate group at C(6) lies almost perpendicular to the cycloheptene ring 

(torsion angle, C(21)-0(1)-C(6)-C(5) = 107 4 (5)") serving to bring this group well clear off the 

ring system The molecules are held in the crystal by van der Waals forces 

Fig 1 A molecule of salvigenolide showing the atom labelling 

Catalytic hydrogenation of salvigenolide 1, gave the dihydroderivative 2 The configuration 

shown for C-4, was deduced by comparison of the 13C NMR spectrum of 2 (Table II) with literature 

data for similar structures lo 





Structure ofsalngenohde 3217 

mp 248-25O'C dec from EtOAc, loI%" -206 (c 0 21, MeGH),_ UV (MeOH) X, 210 nm (log E 4 66), IR 

(Nujol) 3464. 1752, 1679, 1659, 1502. 874. 811. 781 cm ', 'H and irC NMR see Tables I and II 
respectively Addition of 4 2 mg of Eu(fod), produced downfield shifts of the signals ascribed to 
H-6 (A6-2 85). 2H-19 (A6-2 75). H-7a (A&1 5). H-3 (A6-1 4). 3H-20 (A&O 5). and H-12 (Aa-0 7) MS 
(direct inlet) m/s (rel intensity) 356 (M+. 13 4). 327 (14). 326 (go). 95 (80). 91 (70). 81 (60). 
79 (60). 77 (100 base peak) Cr0H2006 requires l4+ at m/z 356 

X-my N~U&WL~ detenmuratcon 06 .Sa$vqenoL.& (1 
i 

C22Hrr07, space group P21212i with 2-4 
and a-8 625(2), b-12 453(2). c-18 052(2)A, V-1938 9(4) ' and the calculated density is 1 364 gem-r 
Intensities of 1500 indepgndent reflections were collected on a Nicolet R3 diffractometer using 
HoK, radiation (h-0 7107 A and 2Bma, - 45O) of which 1225 were considered to be observed 
[I>2 50(1)1 The structure was solved by direct methods using SHBLXTL programs ia The trial struc- 
ture was refined by least-squares In the final refinement, anisotropic thermal factors were used 
for the non-hydrogen atoms and for the hydrogen atoms riding on the bonded carbon atoms with a 
fixed isotropic temperature factgr U-O 06 A The final R value is 0 050 The final difference map 
has no peaks greater than -0 2 eA-" and the isotropic extinction parameter is X-O 0029 I9 
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