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The acid-catalyzed reaction of spirostan sapogenins (&I with Ac20, affording 

furostene derivatives (5) ("pseudo-sapogenins") is well-known 2 , because of the 

3 usefulness of 2 in the synthesis of steroid hormones . A number of acids 

have been used and, in all cases, 4 the opening of ring F is recorded . 

In the course of our research, we treated 25R-Sa-spirostan(L)with AC20 contaiE 

ing BF3 (200 mg of i in 100 ml Ac20 and 0.01 ml BF3) at room temperature for 1 

hour and, surprisingly , got 2 in high yield (go%), together with a small 

quantity of 5. This anomalous opening of the Spiro-ketal side chain has not 

previously been reported. 

Compound 2, C31H4804, M+ 484, [al, + 16 O, v ;:',I3 1720, 1690, 1660, 1570 cm-l, 

h EtoH 276 nm max 9 signals NMR at 6 5.15 (lH, m, H-C16), 4.0 (2H, m, W l/2 = 25 Hz, 

H'C26 and H-C20), 3.46 (lH, m, W1,2 = 22 Hz, H-C26), 2.20 (3H, s, COMe), 1.84 

(3H, s, Cl6-OAc), 1.17 (3H, d, J = 7 Hz, Me-C2*), 0.97 (3H, d, J = 7 Hz, Me- 

C25), 0.90 (3H, s, Me-Cl3 ) and 0.80 (3H, s, Me-ClO). 

Zderic et al 5 and Uhle 6 performed the above reaction under similar 

conditions and they obtained a compound (15-45%) with the physical and spectra 

scopical properties of 2, for which they proposed structure 5. This structure 
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does not agree with our NMR spectrum, where the expected doublet for the H2- 

C26 is missing, contrary to what occurs in the case of the ttpseudo-sapogenins"; 

instead, there are two complex multiplets indicative of two magnetically non- 
7 equivalent protons such as are present in andesgenin . 

Moreover, several chemical proofs support our structure: treatment of 2 with 

KOH/MeOH (3%) at reflux for 3 hrs gave the 23-acetyl derivative 5, mp 218-219O 

(MeOH). Ozonization of 2 and cleavage of the ozonide with Jones' reagent yield 

ed a dinor-acid acetate which was characterized by its methyl ester 2, C30Hq806 f 

M+ 504, mp 106-108 * (MeOH), [al, +50 O, NMR signals at 6 3.85 (2H, m, WI,2 = 

10 Hz, H2-C28 ), 3.68 (3H, s, COOMe) and 1.93 (3H, s, C16-OAc). Its MS frag- 

ments are in accordance with the structure proposed. The presence of an ace- 

tate group at Cl6 and the C8 side chain in this compound rules out structure 2. 

Saponification of 2 with NaHC03/MeOH at reflux for 2 hrs yielded the already- 
8 known lactone 2 . 

The NMR spectrum of 2 [C31H5005, M+ 502, mp 158-161 * (MeOH), [a], + 56 O] 

shows signals at 6 1.92 f3H, s, Cl61OAc), 2.02 (3H, s, C26-OAc), 3.89 (2H, d, 

J = 5 Hz, H2-C26) and 4.95 (lH, m, W l/2 = 28 Hz). 
On saponification with KOH/ 

MeOH (lo%), compound 2 rendered the starting material 25R-5a-spirostan L. 

In addition to the catalytic action of BF3, that of BC13 and BBr3 on the ace@ 

lysis of A was also studied. Treatment with BCl3 in AC 2 0 at reflux for 1 hour 

resulted in a mixture of 2 and 2, whereas with BBr 3, the "pseudo-sapogenin" 2 

was the only product obtained. The difference in the behaviour of the Lewis 

acids can be explained by the fact that tetrahydrofuranic oxygen is at the 

same time more basic and sterically more hindered than tetrahydropyranic oxy- 
9 gen. . So, in the case of the smallest boron halide, BF 3 interacts with the 

tetrahydrofuranic oxygen, while in that of the bulky BBr3, the steric factor 

governs the rdaction. 
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All new compounds gave correct elemental anwlrses. Optical activities were 
measured in CHCl 3 and NMR s--ctra in CDCl 3 (60 MHz). 

One of us (R H) thanks the C S I C f or a postdoctoral fellowship. We have been 
able to carry out this research thanks to a grant from the Comisi6n Asesora de 

Investiqacien. 



1328 

REFERENCES 

Part XXX1 in the series "New Sources of Steroid Sapogenins". For Part XXX, 

see A G- Gonz&lez, C G Francisco, R Freire, R Hernsndes, J A Salazar 

and E Subrez, Revista Latinoam Quim, inpress 

R E Marker and E Rohrmann, J Am Chcm Sot, 61 3592 (1939); ibid, 62 - 
518 (1940); G P Mueller, Nature, 181 771 191958) 

C Djerassi in "Proceedings of the Fourth International Congress of Bio- 

chemistry", Vienna 1958, vol IV, p 1, Pergamon Press, 1959 

D H Gould, H Staeudle and E B Hershberg, J Am Chem Sot, 74 3685 - (1952); 
WG Dauben and G J Fonken, J Am Chem Sot, 76 4618 (1954) - 

J A Zderic, L Cervantes and M T Galvan, J Am Cnem Sot, 84 102 (1962) 

FC Uhle, J Org Chem, 30 3915 (1965B - 

AG Gonz&lea, C G Francisco, R Freire, R Hernsndes, J A Salazar, E 

Su6re2, A Morales and A Usubillaga, Phytochemistry, 14 2483 (1975) - 

T Tsukamoto, Y Ueno and J Ota, Ch Ztbl, 4238 
(1937); Fujii and Matsukawa, ibid, 4938 (19371, 

(1937), C!-lem Abs, 3493 
C A, 640 (1939) 

S Searles Jr and M Tamres in "The Chemistry of the Ether Linkage", p 243, 

Ed: S Patai, Interscience, 1967, and references cited 


