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Abstract—A new minor 3-amino steroidal alkaloid has been isolated from the leaves of Solanum capsicastrum and
characterised as 7p-hydroxy-O-methylsolanocapsine (3) on the basis of IR, MS, 'H and '*C NMR spectral analyses.
The assignments of !3C chemical shifts of the OMe and C-24 carbons of O-methylsolanocapsine (6) had to be revised on
the basis of INEPT and selective proton decoupling experiments.

INTRODUCTION

We required solanocapsine (1) in quantities as starting
material for the preparation of solanogantine (2) [1], a
potent hypotensive and tranquilo-sedative (Ray Ghatak, B.
J., unpublished data) steroidal alkaloid isolated in this
laboratory from Solanum giganteum Jacq. In the course of
its isolation from S. capsicastrum Link [2, 3], we encoun-
tered a new steroidal alkaloid characterized as 7f-
hydroxy-O-methylsolanocapsine (3).

RESULT AND DISCUSSION

The alkaloids were isolated from the leaves of the plant
by extraction with MeOH at room temperature followed
by hydrolysis (10% methanotic HCI). The total crude base
on chromatography over neutral alumina yielded, besides
1 (major, 0.2%), a mixture of other very minor compo-
nents. Repeated column chromatography of the latter
followed by preparative TLC [solvent system:
CHCl;-MeOH (98:2) saturated with NH,] afforded the
new alkaloid 3, amorphous powder; [x]3* +65.2°
(CHClg; ¢ 046).

The mass spectrum of 3 exhibited the molecular ion
peak at m/z 460 which is 30 mass units higher than that of
the co-occurring solanocapsine (1). ITts IR spectrum
displayed a broad absorption band in the region
3340-3410cm ' for NH/OH group(s). On treatment
with methanal-formic actd at 100° for 2 hr, it formed a
trimethyl derivative (4). Acetylation of 3 with acetic
anhydride-pyridine at room temperature yielded an
N,N',O-triacetate (5).

* Part 85 in the series ‘Studies on Indian Medicinal Plants’. For
part 84 see Chakravarty, A. K., Das, B. and Pakrashi, S. C.
Phytochemistry 26, 2345.

+Author to whom correspondence should be addressed.

The above evidence clearly indicated the presence of
NH,, NH and OH functions in the alkaloid (one of each).
In addition, the presence of one OMe group was apparent
from the three-proton singlet at 63.13ppm in the
'H NMR spectrum. The secondary nature and equatorial
orientation of the OH group could also be inferred from
the one-proton multiplet of the carbinyl proton at
33.32 ppm (wy,, = 20 Hz)shifted down-field to §4.56 ppm
in the spectrum of the N,N',O-triacetate (5). In addition,
the spectrum of the alkaloid showed the signals for 10-Me,
13-Me, 20-Me, 25-Me and 16-H protons very close to
those of O-methylsolanocapsine (6) [4].

That the OH group of the alkaloid is located either at
C-6 or at C-7 in ring B of a 3-amino steroid became
evident from the mass spectra of 3 and its N.NN'-
trimethyl derivative (4). Thus. the mass spectra de-
monstrated peaks at m/z 98 in 3 and 126 in 4 (species a), 16
mass units higher than those expected of the fragment-
ation of otherwise unsubstituted A/B ring system [5] of 3-
amino and 3-dimethyl amino steroids, apart from the
diagnostic [4, 5] peaks at m/z 56 and 84 (species b)
respectively. The other prominent ion peaks at m/z 428
[M - MeOH], 171 {species ¢), 139 (species d) and 111
(species e) in the spectrum of 3 and the corresponding ones
in that of 4 were in complete agreement [6] with the
fragmentation involving E/F ring system of an O-meth-
ylsolanocapsine structure (Scheme 1).

The location of the equatorial OH at C-7 rather than C-
6 could, however, be deduced [7] from the deshielding of
C-6 (f), C-7 (2), C-8 (B)y and C-15(d) by 9.9, 42.8, 8.0 and
1.7 ppm, and shielding of C-5(3,), C-9 () and C-14(7,) by
3.0, 2.1 and 0.8 ppm respectively in the '*C NMR spect-
rum of the alkaloid compared to those of 6. This was
further corroborated by the expected [7] shift of the
signals for C-6, C-7 and C-8 in the spectrum of the
triacetate (5). That 3 possesses the same skeleton as well as
stereochemistry at all the chiral centres as in O-meth-
ylsolanocapsine (6) received strong support from the very
close '3C chemical shifts of other carbons of 3 to those of 6
(Table 1).
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Since the alkaloid 3 was isolated after hydrolysis with
methanolic HC! under reflux, its possibility of being an
artefact could not altogether be ruled out. Unfortunately,
paucity of the plant material prevented us from settling
the issue. However, the corresponding 23-O-desmethyl
derivative, viz. 7f-hydroxy-solanocapsine is a new alkal-
oid hitherto not encountered in nature.

During this investigation, we had to re-examine our
earlier 13C chemical shift assignments [4] of 6 which were
based on T, data. We are now obliged to conclude on the
basis of INEPT and selective proton decoupling experi-
ments that the chemical shifts of 454.5 and 46.0 ppm

|

3 R'= NHp, RZ-0H, R3-H,R%-Me
4 R':NMe, ,R% 0H,R3-R?- Me

5 R'=NHAc,R%=0Ac, R3=Ac, RY=Me
6 R'=NHy,RZ-R%:H,R*-Me

previously ascribed to OMe and C-24 carbons should be
changed to §46.4 and 39.5 ppm respectively. The signifi-
cant up-field shift of C-24 signal (by ~ 6.5 ppm) compared
to that of 1 [4] and the OMe carbon may then be ascribed
to their mutual y-interaction.

EXPERIMENTAL

Mps: uncorr. 'H and '*C NMR spectra were taken at 100 and
25.05 MHz respectively. EIMS were recorded on a direct inser-
tion probe at 80 eV.

Plant material. The plant was collected for us by M/s United
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Table 1. *3Cchemical shifts (§ ppm, CDCly) of 3 and its derivatives

C 3 4 5 6 C 3 4 5 6
i 373 375 369 375 I8 13.5 137 13.0 13.6
2 324 244 286 318 19 124 124 12.1 12.4
3 509 641 4836 510 20 330 232 330 330
4 388 308 346 390 21 153 152 17.0 153
5 427 432 424 457 22 68.8  70.5 73.8 688
6 388 389 340 289 23 984 10{.1 99.2 98.5
7 750 752 766 322 24 394 401 40.5 39.5
8 430 430 389 350 25 306 306 294 e
9 528 528 524 3549 20 548 628 58.3 549

10 351 353 349 350 27 18.6 1835 18.0 18.7

11 204 205 203 204 OMe 46.3  46.1 47.0 46.4

12 391 393 388 393 NMe, 41.6

13 424 425 430 420 NMe 36.0 :

14 541 542 535 349  NCOMe - 217, -

234

15 N6 306 296 283 NCOMe - 1691,

165 8
6 741 740 743 740 OCOMe 24.1
17 606 61.1 611 614 QCOMe — - 17001

Chemical and Allied Products, 10, Clive Row, Calcutta 700001
{who possess a voucher specimen) during November to Decem-
ber {from the Nilgiri Hills.

Extraction and isolation. Defatted crushed leaf (6 kg) was
extracted for 48 hr with MeOH (3 x 201} at room temp, The
extract was concd under red. pres. to 11. The concentrate was
poured inlo 4M HOAc (5 L} with constant stirring and the HOAc
acid insoluble part was removed by CHCl, extraction. The clear
aq. part was basified with NH, and the separated gummy ppt.
was collected by filtration. It was hydrolysed with 10% meth-
anolic HCT (11) under reflux for 15 hr. The reaction mixture was
concentrated (0.5 1) under red. pres., diluted with H,O (3 I, basified
with NH; and extracted with CHCI, 1o give the crude alkaloid
(80 g} as 2 gum.

The crude base was dissolved in CHCI, (250 m]} and re-
peatcdly extracted with 2 MAcOH {15 x 200 m!). The regenera-
ted base (35 g) on CC over neutral Al,O, with CHCI, (4 1) and
CHCl,;- MeOH (98:2, 11) afforded 1 (12g, 0.2%), mp208°. Further
elution with CHCl,-McOH (97:3, 1§ 9:1, 11; 85:15, 500 ml)
furnished a gum (10 g) which on repeated chromatography and
prep. TLC {solvent system: CHCl,-MeOH, 98:2 saturated with
NH,) vielded 3 (0.1 2) as amorphous powder, [a]3* +65.2°
(CHCy; ¢ 046). IR v, (KBr) cm ™ '; 3340--3410 (br). EIMS m/z
{rel. int.): 460(M ', 0.5), 445 (1), 428 (36), 424 (15), 171 (31), 139(72),
111 (96), 98 (25), 56 (100). 'H NMR (CDCl,): 50.76 (3H, 5, [0-Me),
0.81 (3H, s, 13-Me), 0.83 (3H, d. J = 6 Hz, 25-Me}, 0.98 (3H, d, J
=6 Hz 20-Me), 266 (1H, br, 3-H), 3.04 (1H, dd, 7 = 12, 4 Hz, 26-
H,,), 3.13(3H, 5, OMe), 3.32 (1H, m, 7-H,,), 4.08 (1H, ddd, J — 10,
10, 5 Hz, 16-H).

Methylavion of 3 to 4. Compound 3 (30 mg) was dissolved in
85% HCO,H {1 ml}and 40% HCHO solun{!l ml) was added to it.

The mixture was heated on a steam bath for 2 hr. Usual work-up
gave an oil which on CC over neutral Ai, O, viclded 4 (24 mg) as
viscous oil. EIMS m/z (rel. int.): 502 (M ™, 2.5), 487 (6), 470(45), 452
(8), 185 (18), 184 (12), 153 (63), 126 (44), 84 {100).

Acetylation of 3to 5. Compound 3 (30 mg) was acetylated with
Ac,0-Py at room temp. for 12 hr to give 5025 mg). mp 204-206
(aq. acetone), [#]3%Y ~90.8 (CHCi; ¢1.0) IR vAE em ' 1730
{OAQ), 1645 and 1655 (NAch EIMS stz (rel. int): 554 {M
—MeOH, 494 [M — MeOH — AcOH]". 'HNMR (CDCl,)
S0.80(3H, 5, 10-Mc),0.83(3H, 5, 13-Mc), 088 (3H. d. J = 6 Hz, 25-
Me), 0.94 (3H. ¢, J = 6 Hz, 20-Me), 1.94(3H, s, NAc), 2.00 (3H, s,
NAgc), 2.06 (3H. s, OAc), 3.11 (3H. 5, OMey. 372 (1H, br. d, J
=12 Hz,26-H,,). 4. 14 (1H, dddd, J = 10. 10,4 Hz, 16-H), 4.56 (L H,
m, W, =20Hez 7-H,), 5.30{1H.d./ = & Hz, -C3)H-NH-CO-).
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