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PREVIOUSLY, 25D,5+pirostane-2p,3$,x-triol was proposed by uel se the structure 

of metsgenin, a sapogenin isolated from Metanarthecium luteo-viride Maxim., and 

it wss also reported that the position of the unlmown hydroxyl group in metegenin 

was limited to C-6, C-7 or C-11. We have now completely established the structure 

of this sapogenin to be 25D,5B_spirostene-2@,3@,ll~triol (I) from the following 

experimental results. 

Ssmogenin from Metsgenin 

Metsgenin acetonide (Ia), obtained in the usual manner as described earlier,' 

was converted to metagenone (II), m.p. 248',* [aIs - 4.0°, I.R. x _ N"Jol 2.95p 

(hydroxyl) and 5.88~ (ketone), by Cr@-pyridine oxidation followed by dilute 

acetic acid hydrolysis. Hetsgenone gave a diacetate (IIa), m.p. 240-242O, and 

this diacetate egain gave the unchanged parent ketone (II) by the action of 

alkali. 

Although metsgenone diacetate underwent the Hueng-Minlon reduction2 and 

1 K. Takeda, T. Okanishi, K. Hamamoto, A. Shimaoka and N. Maezono, Y~ku~sku 

Zasai 3, 175 (1957). 
* 
M.p. not corrected. 

2 Huang-Minion, J. Amer. Chem. Sot. 68, 2487 (1946). 
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2 The structure of metagenin No.3 

afforded samogenfn diacetate (III),394 m.p. 197-198', in ca.25$yield when the 

reaotion mixture vas aoetylated by aoetic anhydride, met-one gave neither a 

saioarbszo~~e nor a hydraeone under the usual ConditionS. 

From these results, it uas confirmed that the two vlcinal hydroryl groups 

are located at C-2 end C-3, that both are S-oriented, and that the Ir/B rine 

junctureia&.Purthennors, the positionof theketo groupin metegsnone at 

C-6 is excluded by the stability of the substance to alkali. 

Reduction of I'lem 

NaDQ reduction of metaganone afforded a new trio1 (Iv), P1.p. 134-l%", 

[ali - 47,30, IA. h _ n”jol 2.93 and 3.01~ (hydroxyl), epi4etagenin, while 

with Ha and isopropyl alcohol it afforded metagenin. In the case of LiAlS4 

reduction of diacetyl metagenone, it gave epi-metagenin as a main product 

together with a small smount of metaganin. epi-MeW3end.n gave only a &acetate 

(IVa), m.p. 1750, IA h _ N”jol 2.85P (hydroxyl), 7.88, 7.93 and 8.18 1 (acetate), 

by the action of acetic anhydride-pyridine at room temperature and epi-metagenin 

5 acetonide (Ivb), m.p. 218-2210, was not affected by cathylation. On the Other 

hand, metagenin acetonide (Ia) readily gave a cathylate (Ic), m.po 159O, and 

it slso gave an acetonide acetate (lb), m.p. 202-204O, under very mild conditions. 

These findings indicate that the third hydroxyl group in metagenin and its epimeric 

one in epi4etagenin has an equatorial and an axial confoxmation,respectively. 

3 C. Djerassi and J. F’ishman, J. Amep, km. SOC. 2, 4291 (19%). 

4 The authors sre indebted to Dr. C. Djerassi for his kind donation of 

the vsluable sample of samogenin diacetate. 

5 L. F. Fieser, J. E. hero, M. W. Klohs, M. A. Romers and T. J. Utne, 

J. Amer. Chem. Sot_. j& 3309 (1952). 
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Formation of 6-Lactone 

Cr03 oxidation of the x-monoacetyl derivative (Id), n.p. 219O, which was 

obtained from metegenin acetonide acetate (Ib) by the action of dilute acetic 

acid, gave an acetoxy A-seco acid (V), m.p. 2820 (decomp.), [o]v - 67,6o, 

(dimethyl ester (Va), m.p. 98-loo'), and thie aeco acid readily afforded a 

S-lactone (VI), m.p. 248O, [a]$' - 53,4O, I.R. h N$ 5.75 &lactone) end 

5.81~ (cerboxylic acid), (methyl ester (Via), m.p. 172O), by saponification 

with acid or alkali. The same b-la&one was also obtained from dimethyl metegenate 

(VIIIa)' uhen treated with Na and isopropyl alcohol or directly from metagenin 

itself with CrO3 in acetic acid at 150 as a by-product of metegenic acid (VIII). 

This la&one afforded a trio1 (VII), m.p. 2@3', with hiAl&. On the other hand, 

snother bydroxy A-aeco acid (IX), m.p. 222O (decomp.), I.R. 1'2 2.78 (hydroxyl), 

5.88 and 5.93 p (carboxylic acid), (dimethyl ester (IXa), m.p. 163O), was obtained 

by NaEU reduction of dimethyl metagenate (VIIIa). This hydroxy A-aeco acid 

resisted lactone formation end ita dlmethyl ester was oxidized back to the parent 

dimethyl metagenate. The hydrolryl group of this aeco acid was not affected by 

mild acetylation. This acid gave a trio1 (X), m.p. 216-217', different frm the 

above-mentioned trio1 (VII). 

From these reaults it is clear that the unknown hydroxyl group in metsgenin 

is located on the asme side es the acetic acid reaidue of ssmogenic acid, in other 

words, this hydroqrlgroupmustbe ~oriented.Furthenaore, as this hgdro~ylgroup 

has an equatorial conformation, C-11 is the most probable position for this group. 

Capariaon of the molecular rotation values of the corream metsgenin and 

epi-metsgenin derivatives also support this assignment (of. Table 1).6 HoweVer 

6 L.F. Fieser and M. Fieser, Steroids p* 179 Reinhold, New York (1959). 
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there remain imme doubtful points in this emmption from the following facts: 

(i) metsgenone acetate wes affected by the Husng-Minion reduction and afforded 

semgenin es described above; (ii) the rotatorg dispersion cume of metegenone 

(peak at [Q]jjo+ 1120, trough at [4]262.5 - 7200) is slmostidenticsl with 

that of 7-k&o cholsnic acid derivatives, 7,8 althoughthiscouldslsobecom- 

patible with sn 11-keto sapogenin' because of the strong negative background 

rotation' of the spiroketal side chain. 

Table 1. Molecular Rotaticn Values of Hetagenin 

and Epi-metegmin Derivatives 

I Sapogenin Diacetate Acetmide 

btageain (A) -820 -3680 -670 -3590 -88 419 

epi-Hetegenin (B) 470 -2120 -500 -2640 -56O -2720 

1 s b) - s (A) I +156o 950 I +147o 
I 

EliainationReaotion of thevicinal R~d.rox~lGrou~ inMstwen.in end the Ssmthesic~ 

of ll&ivdroxy-25D.5~mirostene 

For further confirmation we next examined the elimination reaction of 

the vicinal two hydroxyl groups in metagenin by the method of C. Djerassi 

and J. Fishman. ' 2,3-Dimesyloxy-x-acetyl-metagenin (Ie), m.p. 225' (decomp.), 

7 C. Djereesi and W. Closson, J. Amer. Chem. Sot. & 3761 (1956). 

8 The rotatorydispersioncurve ofmetagenonewaskindlymeasuredbyDr.C. 

Djermai of Stanford University. 

' C. Djeraasi and R. Ehrlioh, J. & 440 (1956). 
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obtained from the x-monoacetate (Id) by the usual manner, was converted into 

the &-derivative (XIa), m.p. 165O, with NaI in acetone and this was reduced 

catalytically to the saturated monoacetoxy derivative (XIIa), m.p. 187-188O 

(free alcohol (XII), m.p. 182,5-183O, [ala5 - 77O). A similar reaction was 

carried out on metsgenone and the ketone (XIIb), m.p. 172-173O, [o]i5 - 48O, 

was obtained through IIc, m.p. 2cS" (decomp.), and XIb, m.p. 178O. This ketone 

also gave the above-mentioned monohydroxy sapogenin (XII) with Na and isopropyl 

alcohol but was resistant to Huang-Minlon reduction. 

Finally, llhhydroxy-25D,5kspirostane or its acetate was synthesized from 

ll&acetoxy-tigogenone (XIII).lo'll The introduction of the double bond at C-4 

was carried out by the method reported by J. Romo, 11 but the bromine atom at 

C-23 was eliminated after saturation of the double bond, 12 since XIV13 (free 

alcohol, m.p. 197O, deccmp.) was rather resistant to debromination and the 

yield of XVI was very low. The Huang-Minion reduction of the saturated acetoxy 

ketone (XVII), m.p. 205-2070, afforded the anticipated llochydroxy derivative, 

and the latter was also obtained directly from XV by the same reaction with 

simultaneous debromination. The resulting llUq,droxy-25D,5@3pirostane or its 

acetate was identical in all respects with the corresponding degradation product 

of metsgenin. 

10 J. H. Chapman, J. Elks, C. H. Phillips and L. J. Wyman, J. Chem. Sot. 

l&6, 4344. 

I.1 J. Romo, CA a 12088 (1956); Bol. inst. auim. U.N.A.M. 1, 

12 0. Mancera, H. J. Ringold, C. Djerassi, G. Rosenkranz snd F. 

J. Amer. Chem. Sot. E, 1286 (1953). 

13 Attempts to crystallize the acetate (XIV) were unsuccessful. 

53 (1955). 

Sondheimer, 
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This is the first example of an ILoxygenated steroidal sapogenin isolated 

from a plant source. A more detailed report of this work will be published in 

due course in the Chem. Pharm. Bull. 


