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Me,C&petrol, mp 118”. Yield 0.002 %. TLC on silica gel 
(C,H,-EtOAc (9: l), R, = 0.25) (Found: C, 70.20; H, 7.2; N, 5.4. 
Calc. for C,6H,9N03: C, 70.31; H, 7.01; N, 5.12x.) 

Cyclisation ofglycolone. Glycolone (200 mg) was refluxed with 
6 N HCl(50 ml) for 6 hr. The reaction product was cooled, 10% 
aq NaOH added in excess and the mixture extracted with EtOAc. 
On evapn of solvent a solid was obtained which was crystallised 
from Me&O-petrol, mp 131”. Yield 90 mg. TLC on silica gel 
(C,H,-EtOAc(9.1),R, = 0.38). (Found:C,69.31;H,6.72;N,5.5. 
Calc. for C15H,7N03: C, 69.48; H, 6.61; N, 5.40%) 
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Abstract-The isolation and determination, by spectroscopic analyses and chemical correlation, of the structure and 
stereochemlstry of (+)-epimantldine, a new alkaloid from Zephyrunthes rosea, is reported. A facile transformation of 
maritldine to ( + )-epimaritldine is described and the mechanism is appraised in the light of the thermodynamic stability 
of the latter epimer. (+)-Epimaritidine comprises a missing link in the C-3 epimeric pairs of 5,lOb_ethano- 
phenanthridme alkaloids of the vlttatine-haemanthamme type. 

INTRODUCTION RESULTS AND DISCUSSION 

In connection with our work on the reactive intermediates 
of Amaryllidaceae alkaloids [l-4], we have investigated 
the alkaloidal constituents of the fresh bulbs of 
Zephyrunthes roseu, collected during flowering. The 
species grows abundantly in the upper Gangetic plain as 
well as in the Sikkim region of the Eastern Himalayas up 
to 1000 m, and is also grown m gardens as an ornamental 
flowering plant and for medicinal purposes. Extracts of its 
flowers and bulbs are used for a variety of therapeutic 
purposes which can be described in modem terms as 
immunomodulators. The species, of European origin, was 
previously reported [S] to contain only galanthamine. We 
report the isolation and characterization of four alkaloids 
from methanol extracts of fresh bulbs of this species. 
Addltionally, a facile transformation of maritidine to (+ )- 
epimarltidme 1s described and the mechanism af the 
epimerizatlon is apprased. 

Column chromatography of the chloroform-soluble 
fraction of the residue from methanol extracts of fresh 
bulbs of Z. rosea, collected during the first onset of 
flowers, afforded one new (compound l), and three known 
alkaloids, crinamine, haemanthamine and maritidine, in 
quantities sufficient for their complete characterization. 
Only the structural elucidation of the new alkaloid is 
described below. 

*Part 9 In the series “Chemicai Constituents of 
Amarylhdaceae” For Part 8 see ref. [l]. 

The new compound, C1,HzlOJN (by accurate mass 
measurement), mp 214215”, exhibited UV, IR and mass 
spectra similar to those of maritidine. The splitting 
pattern of the olefinic hydrogens m the 90 MHz ‘H NMR 
spectrum of the compound was, however, different from 
that of maritidine [4,6]. It had the same HPLC R, as a 
reference sample of (+)-epimantidine. Maritidine, iso- 
lated from Z$avu Roem & Schult. [4], on oxidation with 
active manganese dioxide, in chloroform, gave (+)- 
oxomaritidine [6], whtch on reduction with sodrum 
borohydride, in methanol, gave ( + )-epunaritidine, re- 
ferred to here as the reference sample The UV, IR, 
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90 MHz spectrum was taken in CDC&, instead only the AB part 
@-line) of the ABX (X, H-3) multiplicities was observed. 
However, when the spectrum was taken in DMSG-d, the 
expected multiplicituzs appear& 66.95 (lH, s, H-lo), 6.57 (lH, s, 
H-7), 6.46 (lH, d, J = 10 Hz, H-l), 6.13 (lH, dd, J = 10.5,5 Hz, 
H-2), 5.90 (2H, s, GCH,O), 4.95 (line width of co 8 Hz, OH), 4.16 
(lH,d,J = 17 Hz,H&),3.70(1H,ddd,J = 4.5,3.6,2.5 Hz,H-3), 
3.50 (lH, d, J = 17 Hz, H-6B), 3.2 (3H, s, Cs-OMe), 2.95 (3H, m, 
H-4a, 12&128), 2.0 (lH, ddd, J = 13.5,13,3.6 Hz, Ha), 1.8 (lH, 
ddd, J = 13.5, 3.8, 2.5 Hz, H-4/3); MS m/z (rel. int.): 301 [Ml’ 

(100). 
The nuddle CHCI,-MeOH (99: 1) eluates afforded a straw- 

coloured solid consisting of a mixture of two alkaloids, R, 0.48 
(major) and 0.4 (mmor). 

(+~Epanaritidine (1). The solid was repeatedly crystallized 
from CHCIJ (containing traces of MeGH) to give pure ( +)- 
epunaritidine as colourless microcrystals (27 mg), mp 214215”; 
[a]:: + 83.2” (c 0.47; MeOH); IR vz cm- ‘: 3600, 1618, 1038, 
1005; ‘HNMR (CDCI,): 66.86 (lH, s, H-10), 6.55 (lH, dd, 
J ,, 2 = 10 Hz, J1, s = 2 Hz, H-l; irradiation of H-2 and H-3, in 
succe&on, resulted in the collapse of the multiplicities into a 
doublet in each case: J,,, =10Hz,andJ,,3=2Hz),6.50(1H,s, 
H-7), 5.92 (lH, d, Jz, 1 = 10 Hz, H-2), 4.25 (lH, ddd, Js, 1 = 2 Hz, 
J 1.4p = 7 Hz, J1,& = 9.4 Hz, H-3), 3.89 (3H, s, Ar-GMe), 3.82 
(3H, s, Ar-GMek MS m/z (rel. int.): 287 CM]’ (lOO), 270 (42), 269 
(4),258(19),244(22),232(12),215(72),203(11),189(7)([M]+ by 
accurate mass measurement: 287.150. C1,HllN09 requires: 
[M]’ 287.150); AQ,, + 1.98, Ase2s5 +2.46, ~~~~~ - 1.02 (mari- 
tidine: Aez9* +2.08, AQ~~.~ +2.58, Asezr3 s - 1.39). 

Maritidine (2). The combined CHCl&leGH (95: 5) eluatea on 
evapn gave maritidine as colourless crystals (31 mg), mp 
250-252”; [a] g +26.8” (c 0.78; MeGH), +22.4” (CHCl,); 
‘H NMR (CD&): 66.80 (lH, s, H-lo), 6.66 (lH, d, J = 10 Hz, 
H-1),6.01(1H,dd,J = 10,2Hz,H-2A4.3(1H,m,H-3),3.92(3H,s, 
AraMe), 3.88 (3H, s, Ar-GMe); MS m/z (rel. mt.): 287 [Ml’ 

(100). 
Oxidation of maritidine (23 mg) with active MnOz in CHCls, 

according to ref. [ 121, gave oxomari&line (17 mg), mp 140-142” 
(UV, IR, ‘H NMR, MS) [6]. Reduction of oxomaritidine 
(12 mg), with NaBH., (22 mg) in MeGH afforded ( +t 
epunantidine (‘reference sample’) (10 mg), mp 214-216” (mmp, 

co-TLC, ‘H NMR). 
Epimerization of marMine to (+)-epimar&idine. A soln of 

maritidine (22 mg) in aq. HCl (lo”/, 10 ml) was heated under 
rtiux for 4 hr. The soln was cooled, basi6ed (N&ICC),) and 
extracted with CHCl, (3 x 50 ml). Thecombined CHCls wtracts 
were processed in the usual way to give a brown dry powder. This 
was redissolved in CHCI, (5 ml) and chromatographed over a 
column of Florisil (20 g), as described above, to give (+b 
epimaritidme (17 mg), followed by maritidine (ca 2 mg). 
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