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Abstract-Odontites verna subsp. serotina contains besides odontoside, aucubin, mussaenoside, shanzhiside methyl ester 
and catalpol, a new iridoid glucoside, Bepilogauin. 

INTRODUCTION 

In the course of our research on iridoids in the flora of 
Italy, we reported that the iridoid-containing fraction of 
Odontites verna subsp. serotina (Dumort) 
(Scrophulariaceae) [ 1 ] contained odontoside, aucubin, 
shanzhiside methyl ester, mussaenoside, catalpol and a 
new iridoid [2,3]. In this paper we show that the new 
iridoid is 8-epiloganin. 

RESULTS AND DISCUSSION 

8-Epiloganin (1) was obtained as an amorphous 
compound with molecular formula C,,H,,O,, and [aID 
- 100.9”. On acid hydrolysis it gave glucose (1 mol) 
together with black products due to the decomposition of 
the aglycone. Its ‘H NMR spectrum showed the presence 
of an iridoid structure in which both C-10 and C-11 
carbons were present: C-10 (6 1.05, d, J = 7.0 Hz), methyl 
geminal with a proton; C-11, carbomethoxy group (6 
3.76, s) as confirmed by the signal of the olefinic H-3 which 
was highly deshielded (6 7.42). Two hemiacetalic proton 
signals at 6 5.59 (d, J = 3.0 Hz) and 4.81 (d, J = 7.0 Hz) 
were assigned to H-l and the anomeric proton of a /i-o- 
glucopyranosyl moiety respectively. The proton noise 
decoupled r3C NMR spectrum of 1 (Table 1) showed 17 
lines which are assigned using the SFORD technique and 
utilizing the known chemical shift rules [4,5] and 13C 
NMR data of model compounds [6-lo]. The 
assignments were in agreement with the information 
obtained from the ‘H NMR spectrum. In addition, the 
’ 3C NMR spectrum showed that one secondary alcoholic 
function was present in the cyclopentane ring of 1 (6 79.0, 
d). As expected, the acetylation of 1 in mild conditions 
gave only the pentaacetate 2. 

Enzymatic hydrolysis of 1 with b-glucosidase 
demonstrated that a p-o-glucose unit was linked at C-l 

* Part 2 in the series “Iridoids in the Flora of Italy”. For Part 1 
see ref. [2]; the name vernoside was originally used for this 
compound, see ref. [3]. 
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and afforded an aglywne which on immediate treatment 
with MeOH and strong acidic resin gave the two 
monomethyl acetals 3 and 4 (10: 1). The isolation of these 
two cyclic acetals proved that the ring junction must be cis 
[ll 1. The most abundant product (3) had a negative M, 
value (- 85’) and on the basis of the criterion used for 
iridoid aglywnes [K&13], it was assigned the structure of 
the /?-methyl aglycone of 1, while the structure of the a- 
methyl aglywne was assigned to 4, which had a positive 
M, value (+ 27”). The comparison of the M, values of 1 
( - 394”) with those of 3 and 4 demonstrated that the C-l 
centre of 1, like all known iridoids, had the S- 
configuration. 

In the ‘H NMR spectrum of 3 (Experimental) the 
resonances of H-3, H-5, H-9, and H-I“were easily detected 
and their respective coupling constants were measured by 

Table 1. ‘“C NMR spectral data for 1,3,5,6 (20 MHx, TMS 
(CDCl,) and dioxane (D,O) as internal standard) 

Carbon 

No. (D:DJ (D:C, (C&,) (&I,) 

1 96.5 97.5 100.9 100.7 
3 152.2 151.7 151.3 151.3 
4 114.0 113.9 112.2 111.6 
5 29.4 30.7 30.7 31.3 
6 39.6 41.3 40.9 38.3 
7 79.0 75.0 78.8 81.0 
8 43.5 41.0 44.4 42.1 
9 41.8 45.8 42.1 42.1 
10 14.0 12.9 14.1 14.0 
11 170.7 170.7 171.2 170.9 
OMe 52.6 52.6 51.1 51.2 
1’ 99.1 99.5 56.0 56.2 
2’ 73.5 73.5 MeCO 
3’ 76.6 76.6 21.3 
4’ 70.5 70.5 170.9 
5’ 77.1 77.2 
6’ 61.6 61.6 
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similarwerethechemicalshiftsofC-10:S 13.5 in7,14.0in 1; 
S 12.5 in 8,12.9 in 6: shielding effect on C-10 in the couple 
7/8, l.Oppm and in the couple l/6 of 1.1 ppm. It was also 
found that there was good agreement between the chemical 
shifts of C-7 and C-8 of 1 and6 and the corresponding shifts 
of truns- and cis-2-methyl-cyclopentanols [19] : S 79.0 (C- 
7), 43.5 (C-8) in 1 ; 79.8 (Cl), 42.2 (C-2) in trans-Zmethyl- 
cyclopentanol; 75.0 (C-7), 41.0 (C-8) in 6; 75.2 (C-l), 39.8 
(C-2) in cis-2-methyl-cyclopentanol. It was noted that in 
tram-2-methyl-cyclopentanol the methyl group resonates 
at S 18.3 (13.7 in cis) while in 1 and in 7 C-10 resonates at 
S N 13. This was evidently due to a diaxial interaction 
between thea-methylgroupsat C-8andtheG1 carbon. All 
the reported data were consistent with 1 having the 
structure and configuration of 8epiloganin. 

We are now examining the five iridoids which were 
more polar than aucubin because we think that when the 
structures of all the iridoids of 0. uerna are known, it will 
be of interest to examine their biogenetic relationships. 

EXPERIMENTAL 

PC: Schleicher & Schiill No. 2043b Mgl. Spray reagents: 2 N 
H,SO,, vanillin (2 g vanillin, 4ml cone HCl, lOOm1 MeOH), 
be&dine (0.5 g be&dine, 2Oml HOAc, 8Oml EtOH) and 
resorcin (5 g resorcin, 4ml cone H,SO,, 296 ml EtOH). Evapns of 
volatile material were performed under red. pres. 

Isolution of iridoid-containing fraction. 0. uerna subsp. serotina 
was collected in October 1979 in Villa Doria-Pamphilj (Roma, 
Italy) when it was in flower. Voucher specimens of the plant were 
identified by Dr. Anna Francesconi, Istituto di Botanica 
dell’Universit8 di Roma. Fresh aerial parts of the plant (4 kg) 
were extracted with 90% EtOH (81. x 2) at room temp. for 3 
days. PC in n-BuOH-HOAc-H,O (63:10:27) showed the 
presence of 11 iridoids with R, values of 0.69 (odontoside), 0.58 
(mussaenoside), 0.56 [I-epiloganin (1)], 0.40 (shanzhiside methyl 
ester), 0.30 (unknown I), 0.25 (aucubin), 0.22 (catalpol), 0.11 
(unknown II), 0.09 (unknown III), 0.07 (unknown IV), 0.05 
(unknown V). The ethanolic extract was coned to an aq. 
suspension which was treated with decolorizing charcoal (1 kg). 
The resulting suspension was stratified on a Gooch funnel (20 cm 
q%) containing a layer of charcoal (1OOg). Monosaccharides were 
eluted with H,O (301.), disaccharides with 5 % EtOH (51.), 
aucubin and most of the iridoids with the lowest R, values with 
30% EtOH (25 l., fraction A), aucubin and most of the iridoids 
with the highest R, values with 50 % EtOH (8 I., fraction B) and 
80% EtOH (81., fraction C). Fraction C (6.5g) was 
chromatographed on cellulose (300 g) in n-BuOH satd with H,O 
(BH) to give odontoside (1 g), mussaenoside and 1 (250mg), 
aucubin, shanzhiside methyl ester and I (0.8g), and aucubin 
(0.8g). Fraction B (9.5 g), was chromatographed on cellulose 
(4OOg) in BH, to give odontoside (O.Sg), mussaenoside and 1 
(1 g), shanzhiside methyl ester (3 g), aucubin, shanzhiside methyl 
ester and I (2g), and aucubin (3 g). Fraction A (9g) was 
chromatographed on cellulose (400 g) in n-BuOH-MeOH-H,O 
(70:5:25) to give aucubin (2.5g), catalpol(1.8g), II (0.3g), II and 
III (0.1 g). III (0.25 g), III and IV (0.1 g), IV (0.35 g), IV and V 
(0.12g) and V (0.3 g). Fractions containing mussaenoside and 1, 
were each rechromatographed on Si gel in CHCl-MeOH (8:2) 
to give 1 (0.8 g). Amorphous powder; [a]: - 100.9” (MeOH; c 
1.7). uv nrz” nm (log E): 236 (4.1); IR vz cn-‘: 3390, 2910, 
2870, 1690, 1635, ler0, 1300, 1185, 1155, 1075; ‘H NMR 
(9OMHz, D,O): 6 7.45 (lH, s (br), H-3), 5.59 (lH, d, 
J 1,9 = 3.0Hz,H-1),4.81 (lH,d,J,.,. = 7.5Hz,H-1’),4.1-3.7(H- 
7 covered by glucosylic signals), 3.76 (3 H, s, COOMe), 3.11 (1 H, 

m, H-5), 2.73 (1 H, dt, J,., = 8.5, J,,, = 8.5, J,,, = 3.0H2, H-9), 
2.30 (m, H-8), 2.4-1.7 (&H-6), 1.05 (3 H, d, Js.10 = 7.0H2, H-10). 
(Found: C, 51.16; H, 6.84. C,,H,,O,, requires: C, 52.30; H, 
6.7 1%). 

Pentu-O-ace@ deriuatme of 1 (2). 1 (50 mg) was treated with 
dry pyridine (0.5 ml) and Ac,O (l.Oml) for 1.5 hr at room temp. 
After addition of MeOH (3 ml), the soln was left for 20 min, then 
evapd to give crude 2 (62 mg) which when chromatographed on 
Si gel (6 g) in Et,0 gave pure 2 (45 mg) as an amorphous powder. 
(Found: C, 52.94; H, 6.14. C27H36015 requires: C, 53.99; H, 
6.04 %). 

Methyl acetals 3 and 4. 1 (0.1 g) was hydrolysed by treatment 
with /?-glucosidase (EC 3.2.1.21) (SOmg) in H,O (3 ml) at 27” for 
3 hr. The mixture was extracted with EtOAc (25 ml x 4) and the 
organic solvent removed under red. pres. at 30”. The residue 
(60 mg) was dissolved in dry MeOH (3 ml) was stirred for 12 hr at 
room temp. with 0.5g of strongly acid cation exchanger 
(Ionenaustaucher I Merck). The catalyst was removed by 
filtration and washed with MeOH (x 2). The filtrate plus 
washings were evapd to give a colourless oil (57mg) which was 
chromatographed on Si gel (6g) in C,H,-Et,0 (1:9) to give 4 
(4mg) and then 3 (40mg). 3: [alA -35” (MeOH; c 0.15); ‘H 
NMR @MHz, CDCI,): 6 7.40 (1 H, s (br), H-3), 4.74 (1 H, d, 
J 1.9 - - 5.0H2, H-l), 3.87 (1 H, m, H-7), 3.69 (3 H, s, COOMe-4), 
3.46 (3 H, s, OMe-1), 3.08 (1 H, m, H-5), 2.49 (1 H, dt, J - J 5.9 - 8.9 

= 8.0, J,,, = 5.0Hz, H-9), 2.16 (1 H, m,H-8), 2.3-1.6 (ABpart of 
the ABMX system, J,, = 13.0, J,,, = 7.0, J,,, = 6.1 Hz, H-6), 
1.05 (3H, d, J 8 1O = 7.0Hz, H-10). (Found: C, 58.30; H, 7.63. 
C12H1805 req&es:C, 59.49;H, 7.49x).4: [a]? + ll”(MeOH; 
c 0.1). 

Determination of the configuration of C-7 (Horeau’s method). 3 
(60mg) was treated with racemic a-phenylbutyric anhydride 
(180mg) and dry pyridine (300mg) for 1.5 hr at room temp. After 
all 3 had reacted (TLC; Si gel, Et,O), the soln was diluted with 
cold Et,0 then, keeping the temp. at O“, it was washed with 2 M 
HCl and extracted with cold satd NaHCO, ( x 2). The alkaline 
extracts were washed with Et,O, acidified with 2 M HCI and 
extracted with Et,0 (x 2). Removal of the solvent gave a- 
phenylbutyxic acid (69 mg, 100 % yield 65 mg). The measured 
[a]n -0.8” corresponded to a 20 % optical yield (talc. for 100% 
optical purity, [a], -4.37”). 

Mono-0-acetyl deriuutive (5). 3 (130mg) was acetylated as 
previously described to give 14Omg of crude 5 which was 
chromatographed on Si gel (14g) in C,H,-MeOtBu (19:l) to 
give 5 (125 mg) as a viscous oil. 

Loganin (6). The following data are given to supplement the lack 
of data about this compound. ‘H NMR (90 MHz, D,O): 6 7.44 
(lH,s(br),H-3),5.41(1H,d.J,., = 3.0Hz,H-1)4.80(1H,d,J,.,. 
= 7.5 Hz, H-l’), 4.14 (1 H, m, H-7), 3.73 (3 H, s, COOMe-4), 3.06 
(1 H, m, H-5), 2.3-1.4 (4H, H-6, H-8, H-9), 1.06 (3 H, d, J8,10 
= 7.0 Hz, H-10). 
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