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mtanlqg& a Mekino (Japanese name, 9amatt, Asclepiadacea 

family) is a plant widely distributed in Japan. Concerning the components 

of this plant in stems and roots, we had reported the isolation of sarcostin 

(I) 1*2 metaplexigenin (II),' s benzoylramanone (III), m.p 222-226*, 

C H 0 , and four other aglycones. 
28 36 5 

Alkaline hydrolysis of III gave benzoic 

acid and a neutral fraction. The neutral fraction is a 4:l equilibrium 

mixture of ramnone (IIIa), map. 184-194', C21%204, and isoramenone (IIIb), 

m*p. 220-23i4*, C21g3204.4'5 

Tschesche, et al isolated digipurpurogenin-II (IV) as a genin from the -- 

leaves of Digitalis purpurea 

alkali treatment of IV. le 

purogenin-II, and IIIb to be 

and obtained isodigipurpurogenin-11 6.7 by the 

found IIIa to be identical with isodigipur- 

the same as digipurpurogenin-II by mixed m.p. 

determination. 

II and the C-17 

The O.R.D. 

Tscheache proposed the structure IV for digipurpurogenin- 

epimer for isodigipurpurogenin-II. 8 

curve of IIIa showed a negative Cotton effect, trough 

C1~1~~-1306*, peak Caj2h +1238' in MeOH, and IIIb showed a positive Cotton 

effect Ca1305+8950, trough CU1265-6590 in MeOH. The 0.R.D. curve of III, 

peak CalW5+532', trough Ca1270-680 ' in MeOH, is very similar to that of 

IIIb, so it appears that the two compounds have the same configuration at 

c-17. IIIa was refluxed for 5 hr. with % MeOH-KOH and the resulting 

mixture was examined by paper chromatography. Its result indicated that 
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HO 

trj 

HO 

(11) 

HO 

(ve) H at c-17& 
(vb) H at C-17=4x 

(IIIa) R1=R;?=H- 
H at C-17=13 

(IIIb) Rl=Rz=H 
H at C-17=a 

(IIIc) Rl+=Ac 
H at C-174 

IIIa is the main product and IIIb, a minor product. The isame experiment 

rith IIIb gave identical results. These observations suggest that IIIa 

and IISb are epimeric at c-17. If we asmue that IIIa and IIfb have a 

C/D tram juncture, the form stable to alkaline hydrolysis is a 17a-Ei type9 

and this type of compound should show a strong positive Cotton effect. 
10 
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Since ramanone (IIIa) is the main product upon alkaline hydrolysis, it 

must be more stable than IIIb. This assumption is inconsistent with 

O.R.D. results. On the other hand, for C/D cis steroids the more stable 

form is the 17I3-H type and they show a negative Cotton effect. 1*2 While 

the 17a-H type show a positive Cotton effect. The molecular amplitude 

of the 17S-H type is very similar to that of IIIa, and 17a-H type is 

similar to IIIb. Deacylcynanchogenin is easily isomerized in hot alkaline 

solution to give a 7:3 equilibrium mixture of Va and 17-isodeacylcynsncho- 

genin. 
11 

The structures of compounds Va and Vb have been conclusively 

proven. The O.R.D. curve of Va showed a negative Cotton effect, with 

an amplitude of a= -7400°, and its diacetate showed a remarkable shift 

of amplitude to the negative side, a= -llOOO". The same relation has 

been found, ramanone, a= -8800', and diacetylramanone, a= -12000~. 

Synthetic proof of these structures was attempted by the methods 

similar to that described by Plattner, et al . 
12 

-- Compound VII, prepared 

from hecogenia acetate (VI),13 was converted to the dienone (VIII), m.p. 

152-l-54*, C25H5405, Cc~$~+279~ (c=O.92, CHC15), UVmaximum at 304 mu (loge= 

4.161, by N-bromosuccinimide. Treatment of VIII with monoperphthalic 

acid afforded an epoxide (IX), m.p. 148-153*, c2,+406, Cali7+88* (c= 

0.92, CHC13), UVmaximum at 244 mu (logs= 5.65). For the configuration 

of the epoxi.de ring, it seemed reasonable to assume that it had a S- 

ePoxide ring, since Plattner, et al, reported the conversion of 5a-pregna- -- 

14,16-dien-5H-ol-2O-one-3-acetate to its 14,1513_epoxide by the same reagent. 

The US-acetoxy group (IX) is equatorial , so it was assumed that this group 

does not affect the formation of epoxide ring. Moreover, the following 

facts are in agreement with this assumption. When IX was hydrogenated 

over s W-H&O4 in EtOH, three crystalline substances, X, XI, and XII, 
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were obtained. X had mop. 169-172’ ; c25H3806; vNzl 3650, 3500, 1750, 

1710, 1690, 1270, 1235; no characteristic absorption was shown in UV 

spectrum; R.D. (in MeOH) trough ca$.,4-1800°, peak ~a]255+11foo, a= 

-125OOO. These data suggest that X is 5u,17a-pregnan-3S,12S,14S-triol- 

20-one-3,12-diacetate. On the other hand, diacetglramanone (111~) was 

hydrogenated using Pt02, then oxidized with Cr03 in acetic acid to 

dihydrodiacetyl.ramanomanone, m.p. 169-171°, which was proved to be identical 

with X by mixed melting point and comparison of I.R. spectra. 

XI had m-p. 175-178’; C2$1905; R.D. (in MeOH) trough [a$+-1185', peak 

Ca1256+12970, a= -9977 ‘, and was also obtained from dienone VIII by 

hydrogenation with Pd-CaCO 
3 
. Hence its structure is 5u,1413,17a-pregnan~ 

3S,12S-diol-20-one-3,12-diacetate." XII showed m.p, 180-183’; Cr5H3806; 

neither a hydroql group nor a conjugated double bond was detected in 

an I.R. spectrum; R.D. (in MeOH) trough Cal w2-776 ‘, peak [a12~+9h ‘, 

a= -7500°, and its N.M.R. spectnrm bad broad singlet at 6.75 T . (1 

proton), characteristic for H on an epoxide ring (in CDC 
fq 

T.M.S. 

used a6 internal standard). Oil this basis, the StI'tlCtUr6 Of XII WaS 

assigned as being 5a,l4S,l7a-pregnan-l4S,l5S-epoxy-3S,l2S-diol-2O-one-3~ 

12-diacetate. For the comparison of O.R.D. data, 5a,1413,17a-pregnan-3S, 

14~dial-M-one-facetate (XIII), 5u,14G,17a-pregnan-3l3-01-20-0ne-3- 

TABLE1 

O.R.D. DATA OF XIII, XIV, AND XV 

Compound T;;o Ca$O2 Peak Ca1259 a 

XIII +1120° -8497' 

XIV -715O +1360° -747oO 

XV -461.5' +1038' -5617O 

(In MeOH; a= molecular amplitude, amplitude x M.W./lOO) 
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acetate (XIV), and ~,1~13,17a-pregnan-l~R,15~-cpo~-~&ol-~-one-~-acetate 

(XV) were synthesized by Mr. M. Fukuoka. 

These results were consistent with those of X, XI, and XII. In view 

of the above facts, the most reasonable conclusion is that the structure 

of ramanone, isoramanone , and benzoylramanone correspond to IIIa, IIIb, 

and III, respectively. 
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FOOTNOTE 

Prof. R. Tschesche communicated to us his results by letter. (December 
10, 1963). 

The 1.R. spectra of ramanone (isodigipurpurogenin-II) and isoramanone 
(digipurpurogenin-II) indicates that the hydroxy group in ramanone 
diacetate is non-hydrogenbonded in dilute solution, while isoramanone 
diacetate showed a strong intermolecular hydrogen bond. He had di- 
fficulty for the explanation of these phenomena by his formula, but 
these facts can be explainedby our structure. 


