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(255)-0(3)-B-D-glucopyranosyl-16a-acetoxy-22,26-epiminocholesta-5,22(N )-dien-38-ol;

Abstract—A new steroidal alkaloid glycoside named havanine has been isolated from the leaves of Solanum havanense
and its structure elucidated by spectral data as (255)-0(3)--D-glucopyranosyl-16a-acetoxy-22,26-epiminocholesta-

5,22(N)-dien-3f-ol.

INTRODUCTION

From Solanum havanense only the steroidal alkaloids
tomatidenol and etioline have so far been isolated after
acidic hydrolysis of a glycosidic fraction [1]. We now
report the isolation and structure elucidation of a new
steroidal glycoalkaloid named havanine, which was iso-
lated from this plant and established as 1 by spectral data.

RESULTS AND DISCUSSION

Al,O; chromatography of the glycosidic mixture ob-
tained from the ethanol extracts yielded 0.12 9/ of the new
glycoside, mp 186-187°. Its IR spectrum (K Br)showed the
presence of O-acetyl (1260, 1735cm™?), an azomethine
function (1660cm~!) as well as hydroxyl groups
(3420 cm ™ 1). Acidic hydrolysis of 1 yielded etioline and
glucose, the latter being detected by GC of the trimethyl-
silyl derivative.

The EI mass spectrum of 1 showed no molecular ion
but an [M —H,0]" peak (found: 599.3808; calculated for
C;3sHs3NO;: 599.3822) besides typical 1ons at m/z
557.3758 (calculated for [M — MeCOOH]* 557.3716; [a
+ H1*), 395.3201 ([M — glucose — CH,CO]*; calculated

*Part 114 1n the senies “Solanum Alkaloids”. For Part 113 see
Ripperger, H., Schretber, K and Symon, D., Pharmazie (in press)

395.3188; [b—H, c—H]*) and 378.3111 (I;M — glucose
—MeCOO]*; calculated 378.3161; [a +b] 7). Two frag-
ments at m/z 163.1339 (calculated 163.1361;C, \H,;N; [d,
a+H]")and 125.1222 (calculated 125.1204; CgH,5N; [e
+ H]*) are typical for the ring D fragmentation and the
AZ(N)unsaturated side chain moiety [2] of 1, respectively.
The ion at m/z 162 [f]* indicates the sugar moiety [3]. In
the FAB mass spectrum (positive mode) the peak of
highest mass number is observed at m/z 618 ((M + H]*)
besides fragments at m/z 558, 454, 438, 392, 378 and 125
indicating losses as discussed above for the EI spectrum
and the sugar fragments m/z 180, 179 and 162,
respectively.

The monogiycosidic nature of 1 was also confirmed by
its 13C NMR data (Table 1), in which all 35 carbon atoms
were assigned by means of SFORD and APT spectra and
comparison with the published data of related com-
pounds. The shift values of the ring A and B carbon atoms
were in agreement with the corresponding data of the
aglycone of cholesteryl-g-D-glucopyranoside [4] al-
though the signals for the sugar moiety were shifted to
higher field due to solvent effects. Much better correspon-
dence was achieved when 1 was measured 1n pyridine-ds.
The shift values for C-11 to C-27 (except for C-19)
corresponded very well to those of the ring C, D and
F carbon atoms of 0,0'-diacetyl-25-isosolafloridine
{Ad < 0.3) [5]. These correlations indicated clearly that
the glucosyl function is located at the 38-position, whereas
the acetoxy group is present at 16a.

In agreement with such a structure, the 200 MHz
"H NMR spectrum of 1 showed two singlets (3H each) at
40.76 and 0.97 (H;-18 and H;-19), two doublets (3H each,
J =7.0Hz) at 50.89 and 1.08 (H;-27 eq. and H;-21), a
singlet (3H) at 8 1.99 for the acetyl group, an unresolved
triplet at 64.93 (H-168) and a broad singlet at 6 5.32 for
the vinylic H-6. A doublet at §4.39 (J = 7.5 Hz) for the
anomeric H-1 sugar proton indicated the f-configuration
of the glucosidic linkage [6].

All these data suggested the glycoalkaloid havanine to
be (255)-0(3)--p-glucopyranosyl-16a-acetoxy-22,26-epi-
minocholesta-5,22(N)-dien-38-o0l (1). Other 16a-acetoxy-
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Table 1. '*C NMR spectral data of havanine (1) recorded at 50.33 MHz in

CDCl,*
Carbon Carbon Carbon
i 37.2(37.4) i3 434 25 27.5
2 29.6 (30.2) 14 539 26 56.9
3 79.21 (78.6) 15 346 27 19.5%
4 38.8 (39.3) 16 794f CH,-CO 216
5 1404 (1410) 17 588 Me-CO 1703
6 121.8 (121.5) 18 133 1 101.2 (102.7)
7 31.8 (32.0) 19 193 2 73.4 (753)
8 312(313) 20 458 ¥ 76.4§(78.4)
9 499 (502) 21 173 &4 69 8 (71.8)
10 36.7 (36.9) 22 1736 5 75.5 (78.2)
11 20.8 23 269 6 61.9 (62.9)
12 398 24 28.1

*§ Values were measured from the central solvent line and calculated to
TMS; 6 values in parentheses were measured in C;DgN.

t,1 Values bearing the same superscript may be interchanged.

§Overlapped by a solvent ine from CDCl;.

lated epiminocholestane-type steroidal aikaloids are
solaphyllidine from Solanum hypomalacophyllum [ 7] and
muldamine from Veratrum californicum [8].

EXPERIMENTAL

S. havanense Jacq. was collected in Caimito, Havana, Cuba and
identified by M. Sc. A. Areces. A voucher specimen has been
deposited at the herbarium of the National Botanical Garden of
Havana, Cuba.

Isolation. Dried and powdered leaves (250 g) were extracted
with CHCl; in a Soxhlet and the residual plant material was then
macerated with 959 EtOH for 48 hr at room temp. After
filteration, the plant material was extracted 3 x with 959, EtOH
for 5 hr at room temp. The combined EtOH extracts were concd
to dryness under red pres. and the residue was dissolved in 20 %,
HOACc and extracted 3 x with CgHg—Et,O (1:1) to remove
pigments. The acid phase was made alkaline with NH; and the
precipitated giycosidic mixture (32.4 g) chromatographed on
Al, O, (Brockmann, grade II). The progress of the separation was
followed by TLC on silica gel (Merck) (CHCl,-MeOH, 17:3).
Elution with CHCl;-MeOH (17:3) gave 296 mg havanmne (1).
Crystals (MeOH), mp 186-187°, [a]#’ —110.8° (MeOH; ¢ 1).
EIMS 70 eV mjz (rel. int ): 599 (6), 557 (64), 437 (1), 423 (1), 395
(30), 378 (26), 270 (2), 204 (6), 163 (89), 162 (100), 125 (15). FABMS
positive mode m/z (rel. int.): 618 (48), 558 (13), 454 (8), 438 (19),
392 (11), 378 (26), 125 (100). Further spectral data in the text.

Hydrolysis. 1 (100 mg) was refluxed for Shr with 10ml 1.5M
HC}, cooled, poured into an equal vol. of H,O and made alkaline
with NH;. The ppt. was collected by centrifugation and re-
crystallized from Me,CO-MeOH to give etioline, mp 164-165°,
[«]&! —5.5° (CHCl,; ¢ 0.8) (ht. [1] mp 153-156°, [« —4.2°)
identical to an authentic specimen.

The aq soln was neutralized with Amberlite IR-4B and concd
to dryness under red. pres. 10 mg of the residue was dissolved in

1 ml dry pyridine and treated with 0.2 ml HMDS and 1ml
TMCS. The TMSi derivative was shown to be identical to
authentic tetra TMS1 glucose by GC analysis [FID detector, N,
(60 ml/min), glass column packed with 3 9, OV-1 on Chromosorb

W]
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