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AtMrPct ~A new steroidal sapogcnin ulth an aromatic ring in the molecule was isolated from 

Merunur/hcciwn lureuwki& Maxim.. and proved to lx 2SD-19-nor4mcthyl-~‘~a~‘~‘o’-spirosta~~enc. 

IN addition to two I I-hydroxy sapogcnins, metagenin (la)* and nogiragenin (Iby, 
Merarrorrhecium lureo-riride Maxim. contains luvigcnin (II), m.p. 183-184”. [z)‘P, 
-34_9O, a new sapogcnin having an aromatic ring in the molecule. The analytical 
values of luvigcnin arc in good agreement with the formula C,H,O, and its infra-red 
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spectrum indicates not only the presence of ring E and F:, but also that this sapogenin 
belongs to the 25D series by comparison of the intensities of the absorption bands at 
923 and 900 cm-l. It is interesting to note that luvigenin has only two atoms of oxygen, 
those prcscnt in rings E and F. This sapogenin is resistant to catalytic hydrogenation 

’ Part XXXIII. K. Sasaki. Chem. Pharm. Bull. In press. 
* K. I’rkeda and K. Hamamoto. Tetrahedron LrrrerJ No. 3. I (1960). 
* K. Takeda, T. Okanishi. Ii. Osaka, A. Shimaoka and N. Maaono, (‘hem. Phorm. BUN. In press. 
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under usual conditions. The absorption maxima at 265 (c 260) and 271 rnp (E 200) in 
the ultra-violet spectrum (cf. Fig. I) and at 785 and 740 cm-l in the infra-red spectrum 
suggest the presence of a di- or tri-substituted benzene ring. Oxidation with 25 per 
cent nitric acid, although in small amount, yields toluene-2,3dicarboxylic acid 
anhydridc (III),4 m.p. 1 ISI IY, identical by mixed melting point and comparison of 
the infra-red spectra with an authentic specimen. Oxidation with 60 per cent nitric 
acid yields a mixtureofbcnzene-l.2,3.4-tctracarboxylicacid(IVa)asits tctramethylester 
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(VIb),m.p. 129-131”6(identicalwith theauthenticspccimeninallrcspects)togethcr with 
a small amount of a nitro compound, m.p. 65 -73”, which was assumed to be a mixture 
of x-nitrotoluene-2.3dicarboxylic esters (V). Although these results indicate the 
presence of a naphthoid group in luvigcnin this is not in agreement with the optical 

b V. Jbgcns, &r. Drrch. Chrm. Grs. 40.4409 (1907). 
6 I.. F. Fwser and M. A. Peters. /. Amer. Chcm. Sot. W, 4347 (1932). 
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data. It would seem, thcrcforc, that A ring of luvigenin is aromatic with one methyl 

group at C-l or C-4 and that during oxidation aromatil.tion of B ring takes place 
more readily than oxidativc cleavage. Similar results have been observed by Wilds and 

DjcrassP in the oxidation of the 1 ‘~5~b”0’-cholestatriene derivative with concentrated 
nitric acid. 

In 1958, the Scherling’ and the Butenandt group9 reported independently the 
l.4-dien-3-01 type rearrangement of some steroids, and in these papers they clarified 
that this type of rcarrangcmcnt afforded the 4-methyl A-bcnzcnoid steroid by the 
action of acid or magnesium silicate. 

From thcsc observations, the most probable structure for luvigcnin appears to be 
25D- l9-nor-4-methyl-1 ‘.3.5(10’-spirostatricnc (II), and the synthesis of this compound 
from diosgcnin has been achieved. 

Diosgcnin converted to diosgcnom? was dchydrogcnatcd to .I’Qitgogenonc (VII), 
m.p. 200”. by the action of 2,3-dichloro-5.6dicyanobcnzoquinonc.10 This dienonc was 
rcduccd with LiAIH, in tctrahydrofuranc to the dicnol (VIII) and trcatcd with acetic 
acid without purification. The rearranged product, m.p. 183- I84”, [xl,, - 3 1*6”, was 
identical with luvigenin in all respects. 

Since lucigcnin has no hydroxyl group in the molecule, it may exist in the plant as a 
proto-type glycosidc. whcrc the aglycon takes a l.4- or 1,5-dicn-3-01 structure as 
rcprcscnted by IX or its precursor and this proto-type sapogcnin is converted to 
luvigcnin during acid hydrolysis of the saponin mixture. 

EXPf:RIMEhTAL 

All mchmg pomls are uncorrected. Unless otherwise stated, ulrra-violcr spectra ucrc dctcrmincd 

in US”,: ethanol. optic31 rolarions in chloroform. and i&a-red spectra as “Nujol” mulls using a 

Kokcn Infra-red Spczrrophoromctcr Model DS .WI. 

Exlrucfion crndpurificafion of lur+vtin (II) 

The methanol extract of bfcrunorfhrcium lufro-u’ride Maxim. was lrcalcd with 6:; cthanolic HCI 

on a waler bath for 6 hr. After addition of water (5 I.) the ethanol was disllllcd off in cwcuo and the 

water-insoluble product collec~cd and saponified with mcrhanolic KOH under rcflux for 1 hr. The 

clher cx1rac1 of the residue on treatment with cold acclonc yielded crude mctagcnin (la) as a crystalline 

precipitate (ca. 0.4?/,). The fihn~e was cvaporatcd lo dryness and the residue was dissolved in 

bcnzcnc and chromalographcd. 

The first clutcd fraction gave luvigcnin (II) as prisms, m.p. 17% 180’. in 0.016% yield. Pure 

luvigenin. m.p. 183-184”. was obtained from methanol chloroform rccrystalli?ation: [z$’ - 34.9” 

(c 1.130). R,., 205 (c 16.ooO). 215 (r IO.200), 265 (c 260) and 271 mp (r 200); rrn.= .3080. I585 

(bcnznc). Y&31. Y23 . YOO. 860 (ring F). 785, 740 cm-.’ (knzrnc). (Found: C, 82.45; Ii, 9.67. 

C,,H,O, requires: C. 82.18; H. 9.71 “A). 

Nilric acid oxiciorion of Iucipnin 

(a) 257: Nitric acid. A mixture of luvigenin (I g) and 25”; Hh’O, (120 ml) was heated on an 

oil bath for 42 hr under rcflux. After cooling. the reaction mixture was cxtractod with &er and 

the aqueous layer evaporated 10 dryness in LUUU. Both the clhcr layer and the residue from the 

aqueous solution was trcatcd with IO:,; Na,CO,. and the combined solutions acidifml with HCI, and 

cxtrac~cd with crhcr. From the neutral cthcrcal fraction, 408 mg of luvigcnin was recovcrcd. 

’ A. I.. Wilds ond C. DJcrassi. /. Amer. (‘hem. Sot. 68. 1712 (1946). 
’ M. J. Gcnllcs. J. B. Moss. II. L. iicnog and I?. 13. Hcrshberg. /. Amtr. Chcm. Sot. 80, 3702 (1958). 
’ H. Drnncnbcrg and C’. H. Docring. %. PhFsiol. Chtm. 311. 84 (1958); 317. 174 (1959). 
* R. I:. Marker, ‘I’. ‘I’suknmolo and I). I.. Turner. /. Amtr. Chrm. Sor. 62. 2525 (1940). 
lo I). Bum. I). N. Kirk and V. Pcfrow. Pruc. (‘hem. Sor. 14 (l9nO). 
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An oily acidic mixlure (370 mg) was cslerificd with an ethereal solution of diaromethanc and the 

ester disulkd at 150-180 (bath temp).0.4 mm. This oily LWX (35 mg) was saponified and sublimed 

at 14&160’ (bath rcmp) 0.1 mm. The sublimed substance was rccrystalhzcd from hcxane lo give 

nczdlcs, m.p. t I3 -t 15 (4 mgt. (Found: C. 66.75; H, 3.98. C,H,O, rqulrcs: C, 66.67; H. 3.73 P,,). 

which ~3s ldcntlul with the aurhcntlc sample of tolucnc-2.3-dlcarboxylic acid anhydride. 

(b) 60”’ o h’irrrr UC-itf. A mlnturc of luvlgcnin (1.5 g) and 60:; HSO, (45 ml) was rcfluxcd for 

24 hr. The reaction mixlurc was cbaporatcd IO dryness ether cx~nc~cd and the residue trcalcd with 

an excess of cthcrcal diaromcrhanc The rr3utlmg rxtcr nuxturc was dlssohcd in bcnzsnc and 

chromatographcd on alumina. ‘I hc firsI clu~ed only fraction (285 mg) uas followed by a crystathnc 

fraction. This second fraction on treatment ulrh crhcr ga\c prams (ca. I5 mg; IVb). m.p. l2Y 131”. 

The mother liquor ~3s conccntratcd IO dryness in tucuo and disMcd under red press (b.p. 145-190’ 

(bath temp.0005 mm) IO g~vc furrhcr I5 mg of the .samc ester. m.p. 130”. IrnSX 208 (c 29500) and 

289 m/r (c 1.340). (Found: C, 54.46: ti. 4 66: OCH,. 3Y.59. C,.il,O,(OCH,), rquirrz: C, 54.19; 

H, 4.55: OCII,. 40.00”,). ‘I hrs was ldcnlrcal uith synthcrlc tctramclhyl mcllophanarc. m p. 129-131 j, 

by mixed m.p. and infra-red sFirum. 

The tirst clu~cd oily fraction was d~solvcd in pet cthcr benTme (I : I). rcchromatographcd. and 

was scpararrul into IWO fractions: the pet ether-hnmrrc fraction and the bcnrcnc frac~ron. 

The first fracrlon dlstilkd at 140-145’ (bath rcmp 0.004 mm). and the d~s~rllatc (90 mg) purified 

by charcoal and c~stallirrd from a pet ether and ether mixture afforded prisms, m.p. 65-73 

(Monoropc). Funhcr rccrystalliwtmn of this substance from the same solvent did not show any 

change m m p. lnfra-red spectrum showed the followmg bands: rrnSX 1738 (arcrt. 160X (bcnzcnc) 

and I538 and I360 cm I (mtro group). From the prrzcncc of the absorption bands corresponding 

IO rhc nltro group and the analytIcal values of this substance. it was assumed that this subctann: is a 

mixture of the positton isomer of the nirro group in V. (Found: C, 51.84; t1. 4.3Y: h’. S.Y6. 

C,,il,,O,N requtrcs: C. 52 17: H. 4.38: ?;, S.S.ly,). Further a small amount of V and a crystalhne 

substance. m.p. 73 76 , ucrc obtained from the morhcr liquor. The lartcr was insufiicicnr for further 

cxamlnalion. Another crysrallrnc substance (2 mg). m.p. YO 98 , was isolated from the second 

bcnrcnc clua~c but this so far has not been cxamincd. 

.lS’-‘-T~ppvmw WI). Diosgcnonc (8 g) obtained from dlosgcnin by the Oppcnaucr oxidation.’ 

W.IS dchydrogenatcd wuh 2.3~dlchloro-S.6-dlcyanobcnq~monc (6 g) m absolute bcnrcnc under 

rcflux for 33 hr UIIIII paper partition chromatography mdtcarcd the dlwppc;inncc of diosgcnonc. 

After tihrztion, to rhc bcn7mc solution (conccntratcd IO half volume) clhcr (300 ml) and 2P/, KOil 

solution (300 ml) was added and the crhcr layer washed and dried. After removal of the solvent. the 

rcsiduc was purified by chromatography. followed by rccrysratltiirtion from methanol: VII. m.p. 

198-200 , yield 5% g (750,). [z]:P 78.7 (c lG45): i.,.. 245 m!r (c 15.500). (Found: C. 79.13: 

H. 9.34. C,,ll,O, rcquircs: C. 78.98: H. 9,339,). 

t .4-Diem/ (VI I I ) und irs rearroqrepununf. To a soturion of VII (6 g) in a mixture of ahsolute ether 

(200 ml) and absolute rcrrahydrofunne (40 ml) I.iAIH, (3 g) in the same solvent was added at 0 5’. 
The mixture was hcatcd under rcflux for I hr. then ethanol and water wcrc added and the orgamc 

layer )lcldcd crude dicnol (6 g. VIII). The mixture of this crude VIII (6 g). acetic acid (500 ml) and 

water (50 ml) was rcfluxcd for 5 min and alloucd to stand ovcrnrght. The crystalhnc precipitate was 

collcc-14 and rccrystallircd from methanol IO g~\c I.7 g of the rearrangement product. m.p. 183 184’. 

Further addillon of uatcr (1.5 I.) IO the mother hquor afforded another 363 mg of the same product. 

14:: 31% (c 1XMS). (Found: C. 82 07: II, Y.87. C,,H,,O, rcquim: (1, 82.18: H. Y.71 O,,). This 

was idenl,cal with luvigcnin by mixed m.p. and infra-red spccrra. The abovcmcntioncd morhcr 

liquor was cvaporrrtcd 10 dryness and the restdue was purified by chromatography. Elution with ~CI 

ether bcnrcnc (10: I) afforded 163 mg of Aa ‘-ZSD-sp,rosradlcnc. m.p. 163 -165’. [x1:: -- 178.8’ 

c 1~025), i.m., 228 m/c (c 22,800). (Found: C, 81.71: H. 10.26. C,:H,,O, rcquira. C. 81.76: H, 

10.17”;).” whllc with pc’~ ether-bcnrcnc (I : I) yielded 290 mg of diosgcnonc. 


