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Abstract-Besides sitosterol, yuccagenin (la) and agapanthagenin (2a), the two new spirostan sapogenins 
7-dehydroagapanthagenin (3a) and 8(14tdehydroagapanthagenin (4a) have been isolated from the rhizomes of 
Agapanthus qfricanus and their structures determined. 

INTRODUCTION 

Agapanthus qfi*icanu.s Hoffmnsg., a plant of South African origin, was first studied by 
Takeda et al.,’ who isolated yuccagenin (la). Later, Stephen and Mathew,‘f3 working with 
several unspecified species of Agapunthus, obtained la and the new spirostan sapogenin 
agapanthagenin (2a). The present paper reports our results of the unhydrolysed ethanolic 
extract of the rhizomes of A. africanus cultivated on the Canary Isles. In addition to 
sitosterol, la and 2a, we isolated the two new spirostan sapogenins 7_dehydroagapantha- 
genin (3a) and S(14)dehydroagapanthagenin (4a) whose structures were established as 
(25R)-spirost-7-en-2a,3fi,5a-triol and (25R)-spirost-8(14)-en-2a,3~,5a-triol respectively. 
This is the first time that spirostan sapogenins with A7 and A8(i4) are found in nature. 

RESULTS AND DISCUSSION 

7-Dehydroagapanthagenin (3a), C27H4205 (by MS), was eluted together with 2a, 8(14) 
dehydroagapanthagenin (4a) and a spirostan sapogenin of still unknown structure, being 

* Part XXIII in the series “New Sources of Steriod Sapogenins”. For Part XXII see GONZALEZ, A. G., FREIRE, 
R., HERN~ND~Z, R., SALAZAK. _I. A. and SLJAK~Z. E. (1973) A&. Qai~ 69, 1031. 
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separated by preparative column chromatography of the acetates on silica gel and silica 
gelLAgN0,. 3a has three OH groups as inferred from its MS which showjs the loss of I. 
2 and 3 H,O molecules from the molecular ion. On mild acetylation. it gives the diacetate 
3b, C,,H,,O,, which has an OH function (IR: 358Ocm- ‘). but its PMR spectrum does 
not present any signals assignable to protons geminal to it. Hence, one of the OH groups 
in 3a must be tertiary. The remaining two oxygens form part of a (20X 22R. 25R)-spirostan 
ring; this is from the position and relative intensities of the bands at 981. 923. 900 and 
865 cm- ’ in the IR spectrum of 3b,” and from the PMR signals (CDCl,) at T 6.55 (m, Ct’, 2 

12 Hz) and 8-39 (s, WI 2 5 Hz) characteristic of the 3H-C1, and ZH-C,, respectively.‘.” _ 

* Coupling constants J in parentheses. II’, _ , in brackets (both 111 H7) 

The molecular formulae for 3a and 3b together with the IR absorptions at 3025, 1670 and 
840cm- ’ of the diacetate indicate the presence of a double bond which must be tertiary 
since in the PMR spectrum (C,D,) of 3b only one vinyl proton is observed (t 5.13. ~1, WI 2 
10 Hz). Taking into account that the chemical shifts and shapes of the signals for the pro- 
tons geminal to the OAc groups in the PMR spectra of 3b (CDCI, and C,D,) coincide 
with those observed for agapanthagenin diacctate (2b) (xc Table 1). one ma>- deduce that 
3a has a 2~,3/,?,%.-trio1 system.” On this basis the trisubstitutcd double bond can only be 
placed at C, as is inferred from PMR data: the theoretical values for the Me C,,, and 
Me-C,, of 3b (t 8.93 and 9.3S)‘r agree with the experimental ones (CDCl,. Table 1). 

Structure 3a was confirmed by the following reaction scquencc: &hydration of 3b with 
SOCl, in pyridine at 0 gave a mixture of 7-dehydroyuccagenin acetate (5) and 4.7-dehyd- 
rogitogenin acetate (6), no appreciable changes in their ratio being observed on modifying 
the temperature or SOCI, concentration. The structure of 5. C‘,,H,,O,. was established 
by spectral analysis: in the LV, typical absorptions i\ere found at 361, 170. 2Sl and 
292 nm,* and in the PMR spectrum (CDCl,) the H- Ch,’ appear as an Al3 system: further- 
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more, the chemical shifts of the Me-C,, and Me-C,, (z 8.94 and 9.28 in CDCl,) coincide 
with the calculated ones (z 8.94 and 9.27). 5 was also obtained by irradiating yuccagenin 
acetate (lb) in the presence of NBS8 yielding 7 which without further purification was ref- 
luxed in o-xyleneecollidine to give the expected 5 and 8. The latter compound shows UV 
absorptions at 233, 239 and 247 nm,’ and in the PMR spectrum the H-C,,, and H-C4 
appear as an ABX and AB system respectively. 

H2; Pd-CIO%;HOAc 

SOCL2 
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(7) (8) 

( 5) m-cL-+-cO,H 

-& 
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Compound 6, C,,H,,O,, has two trisubstituted double bonds evidenced by two one- 
proton signals at r 4.76 (AB, W1!2 5 Hz, H-C,) and 5.04 (m, W, ,2 10 Hz, H-C,) in the PMR 
spectrum (C,D,). Its structure was established by partial hydrogenation over 5% Pd-C 
in dry EtOAc, giving 8(14)- and 7-dehydrogitogenin acetates (9 and 10; both CsiH,,O,);* 
the PMR spectrum of 10 shows the presence of a vinyl proton (7 4.84, m, W,~, 10 Hz). The 

same two compounds were also formed by reducing 5 under identical conditions. The fact 
that under these conditions the double bond in 10 is not isomerized to Cs(i4) indicates 
that 9 is produced directly from 5 and 6. Transformation of 10 into I1 was achieved in 

Chemical evidence for the r configuration of the OH at C, was obtained by treatment 
of 5 with 1.2 mol of m-chloroperbenzoic acid in dry benzene at (r.5”; the less hindered 

*About 40% of hydrogenolysis products were also formed, which is in accord with the existence of an allylic 
acetate in 6. 
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3b (23 mg), m.p. 222.-224 . [rlD ~ XX (C 0.230). identical with the acetate of the natural product (n1.m.p.. TLC. 
IR. PMR spectra superimposable). 

4b fro~u 3b. 3b (100 mg) in HOAc (30 ml) was lsomeriled over IO”,, Pd-C‘ (200 mg) for 24 hr as described for 
9. Dr) column chromatography (C‘,,H,, EtOAc. 17: 3) of the rcsiduc g’ JW starting material (IO mg) and 4b (30 m&l. 
m.p. 272.-273’. [rlD -70 (~0.1 I2)(Found: C. 70~28; H. 8.72. C,,H,,O; requires: C. 70.16: H, 8,74”,,). It showed 
to he identical with the acetate of the natural product (n1.m.p.. TLC. IR. PMR spectra superimposable). 
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