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Abstract—From stems and leaves of Semele androgyna L. the new steroid sapogenin 25$-dihydrodracogenin
(Ia) has been isolated and its structure confirmed by conversion into the acetates of 25R-dihydrosansevieri-
genin (Id) and ruscogenin (If) and by partial hydrogenation of dracogenin.

INTRODUCTION

IN A previous paper! we reported the isolation of the four new steroid sapogenins andro-
genin A and B and isoandrogenin A and B from stems and leaves of Semele androgyna L.,
a Canary Islands endemic. Continuing our investigations on this plant we separated a
further sapogenin, named 25S-dihydrodracogenin (Ia), which is assigned the structure
(205,2285,238,248,258)-spirost-5-en-18,38,23,24-tetrol.

RESULTS AND DISCUSSION

25S-Dihydrodracogenin (Ia), of empirical formula C,,H,,04, was eluted together with
androgenin B,! the mixture being separated by preparative TLC of the acetates. In the IR,
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Ia presents absorptions for hydroxyl groups (3605, 3565, 3510, 3490 cm~"') and A® (3030,
2830, 830 cm~1).2 Its MS is that expected for a spirostan sapogenin with electronegative
substituent at C,;.2> The base peak at mje 361 corresponding to fragment [a] loses
one and two molecules of water, the same being the case for fragments [a]-C3HzO,, [b]
and [bl-Me. This indicates that the androstene moiety must possess two hydroxyl groups,
a third one probably being located at C,;. Under mild conditions, Ia forms the triacetate
Ib, whose IR spectrum shows the presence of an associated hydroxyl (3520 cm™?), and by
refluxing with NaOAc-Ac,O the tetraacetate Ic.

That Ib has a 18,38-diacetylated androst-5-ene moiety is inferred from 1ts NMR spectrum:
the singlet at 8:85 = corresponds to the Me—C, (value calculated by the method of Ziircher:*
8-86) and the multiplet at 4-40 (W,,, 10 Hz) to the H-Cs. The fact that the two protons at
C,¢ appear as the 4B part of an 4BX system (two double doublets at 6-47 and 6-62) and
the Me~C,5 as a doublet at 9-10 (/ 7 Hz) excludes positions 25, 26 and 27 for the fourth
hydroxyl, which therefore must be situated at C,,. The proton geminal to this OH group,
which in the triacetate Ib appears at 6:14 (W, ,, 9 Hz), in the tetraacetate Ic is deshiclded
to 4-74. The analysis of the AB part in the NMR spectrum of Ib yields J 5 11-8, Jx 12-5
and Jgx 3'5 Hz; these values agree only with an equatorial Me-C,5. On the other hand,
the doublet at 5-19, solely attributable to the proton geminal to the acetate group at C,3,
has J 3 Hz which is incompatible with a frans-diaxial coupling and therefore excludes an
equatorial-equatorial configuration for the 23,24-glycol. The same conclusion is also drawn
from the NMR spectrum of I¢c. In the IR spectrum of Ib the absorption of the hindered OH
group at C,, is not shifted upon dilution. The length of the H bridge calculated by the
formula of Kuhn? is 1-48 A and the distance between an axial OH at C,, and the oxygen
of ring E measured on a Dreiding model is 1-5 A, while for an equatorial HO-C,, it would
be 3-8 A. Hence, this latter possibility is excluded.

The stereochemistry of the hydroxyl group at position 23 was determined by the following
reaction sequence: oxidation of Ib with Collins reagent gave Ila, in the NMR spectrum of
which the proton geminal to the acetate group appears as a singlet shifted down-field to
4-78. This confirms that Ib has an acetate group at C,; and a hindered OH at C,,. Elimina-
tion of the carbony! via the thioketal ITb and subsequent Raney Ni desulfurization gave two
compounds which were identified with ruscogenin acetate (If) and 25R-dihydrosansevieri-
genin acetate (Ie), the latter having been synthesized previously.® This confirms the existence
of three hydroxyl groups at positions 1, 3 and 23, establishing their configurations as 8, B
and equatorial respectively, the fourth one consequently being located at C,, with axial
configuration. Hence, Ia has the structure (20S5,225,2385,24.5)-spirost-5-en-183,38,23,24-
tetrol and therefore corresponds to 255-dihydrodracogenin which we had been unable to
isolate in a previous hydrogenation of the A2527 in dracogenin.” In a second attempt we
now obtained the triacetate of 1a in 69 yield, in addition to the 25R-1somer as major
product.

2 SmrtH, A. M. and Eppy, C. R. (1959) Anal. Chem. 31, 1539,

3 FauL, W. H. and Digerasst, C. (1970) Org. Mass Spectrom. 3, 1187.

4 ZURCHER, R. F. (1961) Helv. Chim. Acta, 44, 1380.

5 Kunn, L. P. (1952) J. Am. Chem. Soc. 74, 2492; (1954) 1bi1d 76, 4323.

6 GoNzALEZ, A. G., FrEIRE, R., GARCIA-ESTRADA, M. G., SALAZAR, J. A. and SuArez, E. (1972) Tetra-
hedron 28, 1289.

7 GoNzALEZ, A. G., FREIRE, R., GARCIA-ESTRADA, M. G., SaLazar, J. A. and Suirez, E. (1972) Rev.
Latinoam. Quim. 3, 8.



258-Dihydrodracogenin 2735

EXPERIMENTAL

Plant material (45 kg) was collected on the Monte de Las Mercedes (Tenerife). For experimental techniques
and isolation of Ia see Ref. 1.

258- Dihydrodracogenin Ia, m.p. 279-281° (Me,CQ), [o]p —102° (¢ 0+13, dioxane). (Found: C, 70-36; H,
891, C,,7H,,0¢ requires: C, 70-10; H, 9:15°7.) £ 3605, 3565, 3510, 3490 (QOH), 3030, 2830, 830 ¢m !
(A%). MS: mje 462 (M*, 13%), 444 (60%), 426 (10°%), 411 (4%%), 361 ([a], 100%)), 343 (55%), 325 (71%),
316 ([b], 3-5%), 301 ([b} ~ Me, 3-59%), 298 (10%), 287 ([a] - CsHeO0:, 74%), 283 (5%), 280 (29%2), 269 (35%),
265 (4%), 251 (2497). 1, 3,23-Triacetate 1b, prepared from Ia with Ac.O/pyridine at room temp. for 12 hr.
Amorphous. »$81 3520 (OID), 3040, 2840, 840 (A%), 1740, 1240 cm~' (QOAc). NMR (100 MHz, CDCl;):
+ 440 (1H, m, Wy;3 10 Hz, H-C;), 519 (1H, d, J 3 Hz, B-C32), 541 (3H, m, Wy, 30 Hz, H-C, 35 14), 6-14
(IH, m, W2 9 Hz, H-C,.), 647 and 662 (2H, 2dd, J 45 118, J4x 12-5, Jpx 3-5 Hz, 2H-Ca6), 790 (34, s,
AcO-C,3), 799 (6H, 5, AcO-C,4,5), 8-85 (3H, 5, Me-C, o), 9-06 (3H, d, J 7 He, Me-C,,), 9:10 3H, d, 7 7 Hz,
(Me-C35), 916 (3H, 5, Me—Cy1). Tetraacetate Ic, by refluxing 1a with Ac,O-NaQAc for 2 hr. M.p. 190-192°
(MeOH}, [a]p —74° (¢ D20, CHC,). (Found: C, 66-44; H, 8-08. C35H;5004, requres: C, 66-65; H, 7-99%.)
¥E31 3030, 2840, 830 (A%), 1735, 1240 cm™* (QAc). NMR (60 MHz, CDCl,): = 4-40 (1H, m, W,,, 10 Hz,
H“Cﬁ), 474 (IH, m, Wuz 9 HZ, H—Czp,), 5-18 (]H, d,J4 Hz, H—C23), 5-40 (3]3’1, m, Wlll 30 HZ, HgCl,?;,lG);
619 and 603 (2H, 2dd, J4p 113, Jux 12, Jpx 4 Hz, 2H-C3,), 7-91, 8:00, 8-03 (3H, 6H, 3H, 5, 4 AcO), 885
(3H, 5, Me—C,o), 906 (3H, d, J 7 Hz, Me~Ca,), 2:17 (3H, 5, Me-C,1), 922 3H, d, 7 7 Hz, Me-C,:).

(205,225,238,258)-spirost-5-en-18,38,23-triol-24-one acetate Ha. To a soln., of Ib (150 mg) in CH,Cl, (15
ml) Collins reagent (500 mg) was added with stirring and the mixture kept at room temp. for 1 hr. It was
poured into H,O, extracted with CHCI; and washed with 5% aq. NaOH, 10% aq. HCI, satd aq. NaHCO;
and H;O. Preparative TLC of the residue eluting 4 x with CgHg—EtOAc (19:1) afforded starting material
(40 mg) and Ta (110 mg), m.p. 237-239° (Me,CO-n-CsH, 5}, [e]lo —42° (¢ 0-33, CHCL). (Found: C, 67-51;
H, 8:12. C33H,s05 requires: C, 67-56; H, 7-90%..) »$3 3030, 2830, 840 (A%), 1740 (CO, QAc), 1240 cm™!
(0OAc). NMR (60 MHz, CDCl3): 7 4:39 (1H, m, Wy, 10 Hz, H-Cy), 478 (1H, 5, H-C,3), 543 3H, m, Wy,
30 Hz, H-C, 3 16), 617 and 645 (2H, 2dd, J 45 11-5, Jax 10'5, Jpx 9-5 Hz, 2H-C,¢), 7-84 (3H, 5, Ac0-C;a),
8-00 (6H, 5, AcO-C, 3), 885 (3H, s, Me-C,,), 894 and 9-02 (each 3H, d, J 7 Hz), 9-15 (3H, 5, Me-C,3).

(208,228,238,258)-spirast-5-en-18,38,23-triol-24-one ethylenethioketal acetate 1b. A soln, of Ta {102 mg)
in ethanedithiol (0-75 ml) was treated with 70%, HCIO, (1 drop) and stirred at room temp. for 30 min, when
it was poured into 10% aq. KOH and extracted with Et,0. The organic layer was washed with 10% ag.
KOH and H,0, dried over Na,S0, and evaporated in zacuo, yielding IIb (110 mg), amorphous. 552 3030,
2830, 840 (A5), 1740, 1230 cm~ ! (OAc) NMR (60 MHz, CDCl): « 439 (1H, m, W, 10 Hz, H-Cg), 472
(1H, s, H-C,3), 541 (3H, m, W1,2 30 Hz, H-C, 3,14), 785 (3H, s, Ac0-Cs3), 799 (6H, 5, AcO-C; 1), 8:86
(3H, 5, Me—C, ), 8-92 and 9-04 (each 3H, 4, J 7 Hz), 921 (3H, 5, Me-C;3).

25R-Dikydrosansevierigenin {Ie) and ruscogenin (If) aceiates. A soln. of IIb (94 mg) in EtOH (15 ml) was
refluxed with W-7 Raney Ni (1 g) for 2'5 hr. Dry column chromatography (CgHe~-EtOAc, 19:1) of the residue
gave If (29 myg), identified with an authentic sample (m.m.p., TLC, IR, NMR spectra superimposable), and
amorphous Te (15 mg) identified with previously synthesized materal {TLC, TR, NMR spectra superimpos-
able).® Saponification of Ie gave 25R-dihydrosansevierigenin (Id), m.p. 252-255° (MeOQH), [alp —97° {c
0-17, CHCl,); »5Er 3300 (OH), 3030, 2830, 835 (A%); 1dentified with a synthetic sample (m.m.p., TLC).%

25S8- Dihydradracogenin 1,3,23-triacetate (Ib) from dracogenn 1,3-diacetate. Dracogenin 1,3-diacetate (590
mg) in EtOH (50 ml) was hydrogenated over 107 Pd-C (307 mg) for 2 hr at room temp. and atm. pres.
Acetylation and dry column chromatography (CsHs—EtOAc, 4:1) of the residue afforded 25R-dihydro-
dracogenin 1,3,23-triacetate (400 mg) identified with an authentic sample (m.m.p., TLC, IR, NMR spectra
superimposable)” and amorphous Ib (41 mg) which showed to be identical with the triacetate of the natural
product (TLC, IR, NMR spectra superimposable),
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