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Abstract- The aerial parts of Salvia gesneraeflora afforded, besides salviarin and
gensnerofolin B, anew neoclerodane named 7a-acetoxy-7,8o—dihydrogensnerofolin B. Its
structure was elucidated by spectroscopy methods and chemical correlation with
gensnerofolin B.

Plants of the Labiatae Family have attracted much attention owing to avariety of medicina properties and
biological activities attributed to them.1.2 Salvia constitutes the largest genus in the L abiatae family with
about 900 species in the world. This genus is well represented in México with ca. 300 species. Salvia
gesneraeflora (Subgenus Jungia, Section Nobiles) is a shrub which grows abundantly nearby Mexico City
and isrelated to Salvia fulgens.® Previouswork on this species led to theisolation of gensnerofolines A and
B.4 The former was later identified as salviarin, the main constituent from Salvia splendens.>6 The “C
NMR data of gensnerofolin B were not reported in the earlier paper and the stereochemisty was not ascertained
although was | ater proposed to be related to salviarin, based on biogenetic grounds.7 Asapart our ongoing
phytochemical studies on Mexican Labiatae spp,8° looking for potential insect antifeedant neo -clerodane
diterpenoids, in this paper we described the isolation and characterization of the chemical constituents of a
new collection of Salvia gesneraeflora. Besides salviarin and gensnerofolin B (2) we isolated a new neo -
clerodane derivative whose structure was established as 7o.-acetoxy-7,8a-dihydrogensnerofolin B (1). The
relative steroechemistry of 1 was established unambiguously by spectroscopic methods. Chemical correlation
of 1 with 2 led usto deduce the relative stereochemistry of gensnerofolin B.

Extraction of the aerial parts of S. gesneraeflora afforded after extensive chromatographic purification,
salviarin, gensnerofolin B ( 2 ) and a new neoclerodane diterpenoid to which we have assigned structure (1)
on the following considerations. Compound (1) was isolated as a crystalline solid, mp 193 - 1950, and was
assigned the molecular formula CoyH2207 by FAB*, HRMS. Its IR spectrum showed absorptions for a y-
lactone ring (1757 and 1175 cm -1), 8-lactone ring and ester carbonyl (1712 cm 1), double bonds (1668
cm -1), a B-substituted furan ring (1580 and 875 cm'l) and the absence of hydroxyl groups. The UV
spectrum showed absorption in agreement with the presence of a homoannular diene system at 298 nm (log
e = 3.522).510



The relative stereochemistry proposed for 1 in this paper is
supported by thefollowing data. The IHNMR spectraof 1 (Table /
1) showed, in addition to the characteristic signals for af - 1
substituted furan ring and the protons of adienic moiety (H-1, H
H-2, and H-3),10 an AB system at § 4.86 and 4.15 (J=9.0

Hz) which was assigned to the C-19 methylene protons. The
pro-S H-19 (8 4.15) shows an additional long-range coupling

of 1.5 Hz with the H-6f. This fact indicated the lack of a
substituent at the C-6f position and the axial orientation of the 2
C-19 methylene group.11 Furthermore the chemical shift of
the H-19 pro-R (8 4.86) indicated the presence of an acetate
group bound to the C-7a. axial poisition.11 A doubletriplet at &
5.68 (J=5.7 and 3.0 Hz) was assigned to the geminal proton of
this moiety (H-7) and asinglet at 8 2.10 to the corresponding O/

methyl group. The 13C NMR spectraof 1 (Table 2) showed the 1

signalsfor the acetate group at 8¢ 169.5 sand 21.4 q. A doublet

at § 2.83 was attributed to H-8. The Jvalue (3.0 Hz) indicated a 3-orientation for the C-17 carbonyl group
present in 1, asin salviarin,® 1(10)-dehydrosalviarin® and linearol actone.>10
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Table 1. TH NMR Data for compounds (1) and (2)*

1 2
H 5 J 5 J
1 6.11 dd 9.5, 2.1 6.04 dd 95,25
2 6.43ddd 95,53 6.43ddd  95,50,35
3 7.00d 5.0 7.00d 5.0
6 0239dd 180,35

p235ddd 18.0,35, 1

7 5.68 dit 57,3 6.85t 35
8 2.83d 3.0
10 270brt 21 2.70 dd 35,25
11a 1.95 dd 153, 12.3 2.11 dd 15.0, 12.0
118 2,53 dd 153, 4.0 2.54 dd 15.0, 2.5
12 5.35 dd 12.3, 4.0 5.13 dd 12.0,25
14 6.47 dd 2.0,05 6.49 dd 2.0,1.0
15 7.461 2.0 7.461 2.0
16 7.53m 7.54m
19proR  4.86d 9.0 4.46d 8.5
19proS  4.15dd 9.0,15 4.24 dd 8.5,1.0
3H-20 1.35s 1.28's

CH3CO 210s
TRun at 300 MHz, CDCl3, TMS, Jin Hz. Assignments confirmed by COSY spectrum.




The IHNMR spectraof 1 also exhibited an ABX system. The X part ascribed to H-12, was located at  5.35
(1H, dd, JF12.3 and 4.0 Hz ). The J values of thissignal suggested .10 an axial orientation for H-12. The
AB part was localized ad 1.95 ( dd, J=15.3, 12.3, H-11 a-axia) and 6 2.53 (dd , J=15.3, 4.0 Hz, H-11 -
equatorial ). A three-protonssinglet at § 1.35 in the 1H NMR spectra of 1 (Tablel) was assigned to the C-20
methyl group. This fact together with the chemical shift observed for C-20 at § 29.1 (q), in the 13C NMR
spectra of 1 (Table 2) indicated an A/B cis fusion, as in linearolactone,® a cis neo-clerodane diterpenoid
previously isolated form Salvia lineata (Subgenus Jungia, Section Fulgentes), whose strucutre was confirmed
by X-Ray analysis.10 NOESY spectrum confirms the relative stereochemistry depicted in 1. The signal
ascribed to H-10 showed strong NOE cross peak with Me-20, which in his turn correlate with H-19 pro S.
These facts indicate that these groups are in the same plane of the molecule.

Table 2.13C NMR Data for Compounds 1 and 21

C 1 2 C 1 2
1 132.2d 133.7d 12 71.1d 72.1d
2 127.4d 127.1d 13 135.1s 134.3s
3 128.6d 128.4d 14 108.4d 108.4d
4 13255 133.0s 15 143.9d 143.9d
5 38.8s 385s 16 139.9d 139.9d
6 31.2t 3.4t 17 169.9 s 167.9s
7 64.7d 138.8d 18 168.2s 168.1s
8 44.1d 123.2s 19 77.8t 79.0t
9 35.4s 343s 20 29.1q 33.1q
10 50.6 d 48.6d OCOCH3; 1695s

11 420t 40.8t OCOCHs; 21.4q

Run at 125 MHz. CDCI3, TMS. Assignments confirmed with the aid of HMBC and
HMQC spectra.

Compound (2) wasisolated as a crystalline solid, mp 206-2080 and its spectral data IR, IHNMR (Tablel)
and M S are identical to those described for gensnerofolin B, previously isolated from the same source.t
Nevertheless, the relative stereochemistry of 2 was not assigned in the previous work. The previously not
described 130 NMR dat of 2isincluded in Table 2 for comparison. The chemical shift observed for C-20 (6
33.1, g) indicated an A/B cisfusion asin 1. Thisfact was confirmed by NOE difference spectrscopy, since
irradiation of the C-20 methyl protons produce the increment of the signals ascribed to H-10 and the H-19
pro S(see Table 1 and structure 2). Ont he previous discusion the A/B ring fusion, as trans, assigned to
gensnerofolin B, based on biogenetic grounds must be amended.”



On the other hand it is interesting to note that all the neo- /
clerodane diterpenoids with and a,p-y,0-diunsaturated y-
lactone functioninring A so far isolated from Salvia spp
possesses an A/B cisring fusi on.> 710
Treatment of 1 with KHCO3 in ag. MeOH under mild
conditions (see experimental) afforded 2 in an straightforward
manner. The B-elimination of the acetoxy group could occur
via an E1cB mechanism after the epimerization at C-8, rather
than asyn elimination process.12 The epimerization reaction
proposed has been observed in related clerodanic dilactones,
for example in salviarin, under mild alkaline conditions.13
On the previous discusion compound (1) must be named 7o.-

acetoxy-7,8a.-dihydrogensnerofolin B.

2, arrows indicate NOE interactions.

EXPERIMENTAL

Mps are uncorrected. S. gensneraeflora was collected in Ajusco Mountain ( México, D.F.) in December
1999. Voucher specimens were deposited at the herbarium of the Instituto de Biologia UNAM.
Extraction, fractionation and isolation of salviarin, gensnerofolin B, and 7a-acetoxy-7,8a-
dihydrogensnerofolin B from S. gensneraeflora. Dried and powdered aeria partsof S gensneraeflora (4500
g ) were extracted x 4 with Me,CO (10 L) for 8 days at rt. The gummy extract ( 150 g ), obtained after
evapn. of the solvent under reduced pressure, was partitioned between petrol - CgHg (1:1) and MeOH-H,0
(4:1) The polar portion ( 32.5 g ) was subjected to vacuum chromatography over silica gel. Mixtures of
petrol ether - EtOAC of increasing polarity were used as eluents. From the fractions eluted with petrol ether
- EtOAC (4:1), 2000 mg ( 0.044 % dry wt ) of salviarin were isolated. Some fractions eluted with petrol ether
- EtOAc (3:2) (2.44 g) were rechromatographed over silicagel using mixtures of petrol ether - EtOAc as
eluents. Elution with petrol ether - EtOAc (3:2) yielded 30 mg ( 6.7 x 10 -4 %dry wt ) of gensnerofolin B
(2). Thefractions eluted with petrol ether - EtOAc ( 1:1)( 1.53 g ) were subjected to flash chromatography
purification using CHCI3 - Me,CO ( 9:1) as eluent to afford 650 mg ( 0.014 % dry wt ) of 7a-acetoxy-
7,8a- dihydrogensnerofolin B (1).

Compound ( 1). Crystalline solid, mp 193 - 1959 ; [ & ]*°p - 94.8° ( ¢ 2.3x 103, EtOH ); IR vpax
(CHCl3) cm -1.1775, 1712, 1668; UV }”max (EtOH) nm (log ¢€): 209 (4.014), 298 (3.522); IHNMR see
Table 1; 13C NMR see Table 2; FABTMSm/ z (rdl.int.): 399 (Mt +1)(5),398 (M*)(20), 356 (30),
338(35),323(33),300(7),282(5),244(17),230(6),204(82),189(38),160(40),135(78), 121
(50),81(85),77(27),43(100). CooHooO7 requiresM™* at m/ z 398.1444, found HRMS 398.1448.
Treatment of 1 with with KHCO3_ Compound (1) (57 mg) in MeOH ( 30 mL ) was treated with KHCO3 (30
mgin1mL HyO) for5h, at rt. After usual work-up and flash chromatography purification, 36 mg of 2 were
obtained, identical in al aspects (mp, IR, TH NM R) to gensnerofolin B (2).
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