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Abstract—A new steroidal saponin, torvonin-A, has been isolated from S. torvum leaves and its structure has Been
established as neochlorogenin-3-0-g-L-thamnopyranosyl (1 — 2)-8-L-rhamnopyranoside.

INTRODUCTION

We have recently reported the isolation of several spiro-
stanes [ 1] and aliphatic hydrocarbon derivatives [2] from
the leaves of S. torvum. Further investigations led to the
isolation of a new steroidal saponin named torvonin-A.
The present communication deals with its isolation and
characterization.

RESULTS AND DISCUSSION

The chloroform extract of the leaves of Solanum torvum,
on repeated chromatographic purification, afforded a
saponin 1 which gave a positive Liebermann—-Burchard
test but did not respond to Ehrlich’s reagent. On acid
hydrolysis of 1, neochlorogenin (IR, 'H NMR, MS and
comparison with an authentic sample) and rhamnose (PC)
were obtained. It readily formed a hexaacetyl derivative 2.
The mass spectrum of 2 showed the characteristic frag-
ment at m/z 503 for the pentaacetyl rhamnobioside
moiety, in addition to ion peaks at m/z 273, 189, 171, 153
and 111 assigned to the triacetyl rhamnose moiety {3].
The prominent ion peaks at m/z 139 and 115 suggested an
intact spirostane skeleton unsubstituted in the E and F
rings [3].

The 400 MHz 'H NMR spectrum of 1 exhibited two
singlets at 0.80 (H-18) and 0.83 (H-19), and two doublets
(J = 7 Hz) at 1.04 (H-21) and 1.16 (H-27), as well as two
more secondary methyl group signals at 1.60 and 1.69 due
to the methyl groups of the rhamnose unit [4]. The
anomeric proton signals observed at 4.75 as a doublet (J
= 8 Hz) and at 4.81 (W;,, =4 Hz) as a broad singlet
clearly demonstrated the f-anomeric configuration [5-7].

The proton noise decoupled *3C NMR spectrum of 1
showed 39 carbon signals. The number of attached
hydrogens to each individual carbon atom was de-
termined from the DEPT technique which suggested the
presence of 20 x CH, 10 x CHj,, 6 x Me and three quat-
ernary carbon atoms, hence inferring the presence of a
disaccharide moiety in 1. The !3C NMR shielding data
were analysed by analogy with the literature reports for
steroidal sapogenins and saponins [8-13] which further
confirms the identity of the genin as neochlorogenin.
However, it might be worth mentioning here that the

assignments for C-23 and C-25 as reported by
Chakravarty et al. [12] should be reversed in view of the
nature of the carbon signal as established by the DEPT
experiment. By comparison with the published data [14],
the '3C NMR spectrum of 1 showed it to be a f-1-
rhamnopyranoside (Table 1) and the glycosidic linkage
between the two rhamnose units was (1 — 2) as the C-2
resonance of the inner rhamnose unit had an 11.21 ppm
downfield shift, and the C-3 resonance a 4.79 ppm upfield
shift compared to the equivalent values of methyl-O-§-L-
rhamnopyranoside [14]. Considering all the above evi-
dence, torvonin-A was identified as neochlorogenin-3-0-
p-L-rhamnopyranosyl (1 - 2)-8-L-rhamnopyranoside (1).

EXPERIMENTAL

Mp uncorr; IR: KBr; 'H NMR: 400 MHz (pyridine-d,;) TMS
as internal standard; 13C NMR: 100 MHz (pyridine-d;); TLC:
silica gel G, the spots were visualized by Liebermann-Burchard
reagent and by spraying with 509, H,SO,.

Solanum torvum leaves were collected from Dehradun, U.P.
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Table 1. '3C NMR chemical shifts (6 in ppm) of torvonin-A

Carbon Carbon Carbon

No. No. No.

1 3776 15 33.16* 3-rha

2 32.12* 16 81.11 1 103.04
3 7944 17 40.78 2 83.41
4 3224 18 16.62 3 70.63
5 51.31 19 13.58 4 74.16
6 6991 20 4249 5 72.72
7 4143 21 14.86 6 18.64
8 3418 22 109.64 (1-2)-rha

9 5388 23 26.41 1 105.59
10 3673 24 26.21 2 72.59
i1 2127 25 27.54 3 76.21
12 4007 26 65.09 4 75.23
13 4078 27 16.30 5 72.76
14 56.39 6 18.78

*Mutually exchangeable assignments.

(India). A voucher specimen is deposited in CIMAP Herbarium
collection No. 249.

Extraction and isolation of saponin. The air dried leaves (5.5 kg)
were powdered and extracted at room temp by stirring for 16 hr
with n-hexane (5 x 7 1) followed by MeOH (5 x 7 L.). The MeOH
extract was concd to 500 ml. Water (1 1) was added and the
mixture extracted with CHCI, (5 x 1 L.). The CHCI, extract was
concd to dryness (122 g) and part of the extractive (60 g) was
chromatographed over silica gel (1.8 kg, BDH, 60-120 mesh)
eluting with hexane, hexane-C¢Hg (1:1), (1:3), CgHs,
CsHe—CHCI; (3:1, 1:1, 1:3), CHCl;, CHCl;-MeOH (99:1,
98:2, 96:4, 95:5, 90:10, 85:15 and 80:20); the eluate was
collected in 500 ml portions.

The fraction obtained as a result of elution with
CHCI;-MeOH (85:15) gave a white residue (4.5g) which
exhibited the presence of two spots with very close R, values on
TLC. Further fractionation of this residue on a silica gel column
using CHCl;-MeOH-H,0 _(60:17:10, organic layer) as eluent
resulted in the isolation of torvonin-A (45 mg). Torvonin-A (1)
colourless powder, mp 285°%; [«], = —37.3° (¢ 0.30; pyridine);
IR vKBrem™1!: 3500-3300 (broad, OH), 1380, 1220, 1170,
1150-1000 (C-O-C), 982, 918, 892 and 850 (918 > 892, 255
spiroketal). 'H NMR: 50.80 (3H, s, H-18),0.83 (3H, 5, H-19), 1.04
(3H,d,J = 7 Hz, H-21),1.16 (3H,d,J = 7 Hz, H-27), 1.60 (3H, d,
J = 6 Hz,rha-Me), 1.69 (3H,d,J = 6 Hz,tha-Me), 3.14 (1H,d,J
= 12 Hz, H4a H),3.32(1H,d,J = 11 Hz, H-268),3.56-3.75 (6H,
m, H-3a, H-68, 4 x rha-H), 4.00 (2H, m, H-26a, rha-H), 4.28 (1H, ¢,
J =9 Hz, rha-H), 4.33 (1H, ¢, J = 9 Hz, rha-H), 449 (1H, ¢, J
= 8 Hz, H-16a), 4.59 (1H, dd, J = 9, 4 Hz, rha-H), 4.75 (1H,d, J
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= 8 Hz, rha-H), 4.81 (1H, br s, W, , = 4 Hz, rha-H). 13C NMR:
see Table 1.

Acetylation of compound 1. Compound 1 was acetylated with
Ac,O-pyridine at room temp and, after the usual work up, gave a
hexaacetate 2. IR vRicm™': 2940, 2842, 1735, 1450, 1380,
1235-1210 (broad), 980, 920, 905, 880 and 850. MS m/z (rel. int.):
976 [M]* (absent), 856 [M —2AcOH]* (0.2), 503 (16.5), 273
(76.8), 189 (10), 171 (22.2), 153 (16.5), 139 (52.2), 115 (10.3), 111
(45.5), 42 (100).

Acid hydrolysis of compound 1. Compound 1 was hydrolysed
with Kiliani mixture (AcOH-HCI-H,0, 1.5:3.5:5)as well as 7%,
methanolic H,SO,4 and was worked up as usual. The aq. portion
revealed the presence of only rhamnose on PC
(BuOH-AcOH-H,0, 4:1:5) by comparison with an authentic
sample, while the aglycone was identified as neochlorogenin by
comparison with an authentic sample (mp, mmp, Co-TLC, IR,
NMR and MS).
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