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ABSTRACT.-A novel alkaloid, clivonidine (4), was isolated from the total herb of C. 
miniata Regel cultivated in Egypt, and its structure was proved. Alkaloids lycorine (I), 
clivonine (2), and clivatine (3) were also isolated from this plant. The clivonidine alkaloid has an 
interesting structure from a biogenetic view-point. 

Clivia miniata Regel (Amaryllidaceae) is a handsome, ornamental perennial herb 
usually cultivated for its beautiful flowers. The plant is used to counteract snake-bite, 
to treat febrile conditions, and to facilitate delivery at childbirth ( 1 ) .  Leven, et a f .  (2-4) 
stated that the folkloric use of C. miniata Regel is due to its antiviral activity. They re- 
ported that alkaloid lycorine decreases the growth of polio in VERO cells through its 
inhibitory action on viral protein synthesis (2-4). Nine alkaloids were isolated from C. 
miniata Regel ( 5  - 15) .  

RESULTS AND DISCUSSION 

The basic chloroform fraction of the ethanolic extract of C. miniata Regel was 
chromatographed over basic alumina and silica gel columns. Four pure crystalline al- 
kaloids were isolated. Three of them were identified by mp, chemical evidence, and 
spectroscopic analysis as: lycorine (l), clivonine (2) and clivatine (3). 
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The fourth alkaloid (clivonidine) has mp 238-239", A max (MeOH) 258, 290 nm, 
and M+ 299. Accurate mass measurements showed the composition of this peak to be 
C1,H,,NO4 and the base peak at mle 83 (C,H,N), indicating that this alkaloid is of the 
clivonine type ( 1 5 ) .  A band was revealed by ir at 1730 cm-' (C=O) and two bands at 
1480 and 940 cm-', assignable to methylenedioxy benzyl system and confirmed by 
'H-nmr, which showed a signal for 2H at 6.08 ppm. 'H-nmr showed two singlets for 
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two aromatic protons at 7 . 8  and 7.5 ppm, attributed to C- 1 1-H and C-8-H; a singlet 
for 3H at 2 . 0 8  ppm, assignable for N-CH,. The molecular formula of clivonine 
(Cl,H19N0,) and its spectral data suggested that it differs from clivonidine 
(C1,Hl,NO4) by extra H and OH functions. Because the ir and 'H-nmr spectra of 
clivonidine show no evidence for the presence of OH group, alkaloid clivonidine is the 
dehydrated form of clivonine and has two possible structures (4 or 5) .  'H-nmr spectrum 
showed two doublets of doublets (1H each) at 5 .8  and 4 . 2  ppm, which correspond to C- 
5-H and C-4-H, respectively. Therefore, the double bond in clivonidine is between C-4 
and C-5, and its structure is tentatively assigned by formula 4. 

The novel alkaloid clivonidine has an interesting biogenetic structure; it is a possi- 
ble biosynthetic precursor of clivonine and clivatine. 
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EXPERIMENTAL 

PLANT MATERIAL-The material used in this study was collected from the Experimental Station of 

EXTRACTION AND IsoLATIoN.-Air-dried, powdered herb (leaves, corms, and roots) (3 kg) was ex- 
tracted with 95% alcohol. The extract was concentrated, digested with 300 rnl dilute HCI, and filtered, 
and the filtrate was then washed with chloroform. The acidic solution was rendered alkaline with N H 4 0 H  
and extracted with chloroform. The chloroformic extract was concentrated (30 rnl) and treated with 200 ml 
methanol, at which time a creamy powder was precipitated, leaving a brownish mother liquor. The pre- 
cipitate was washed with methanol to give lycorine. The combined mother liquor and filtrates were frac- 
tionated over basic alumina column (800 g). Elution was carried out with ethyl acetate-methanol mixtures 
in a manner of increasing polarity till pure methanol was achieved. Fractions (250 ml each) were analyzed 
for the alkaloidal content by use of system I: chloroform-methanol (9: 1). 

the Faculty of Pharmacy, Assiut University, Assiut, Egypt. 

Fractions from no. 37-45 (eluent: 5% methanol in ethyl acetate) and from no. 46-58 (eluent: 10% 
methanol in ethyl acetate) showed, by tlc, four spots. They were mixed and chromatographed over a silica 
gel column (300 g). We succeeded in isolating three pure alkaloids: clivonine, clivatine, and clivonidine. 

Ljcorine. Prisms from ethanol; mp 268-270" [Lit. (6) 270'1; mrnp showed no depression; tlc on silica 
gel G, system I, Rfz0 .36 .  

Clivonine. Shiny prisms from ethanol; rnp 198-200" [Lit. (6) 199-2000); tlc, system I, Rf=0.85; ir 
(cm- '): 3450 (OH); 1720, 1700 (C=O); 1480, 940 (-0-CH,-0-); ms: molecular ion peak at m/e 3 17 (3) 
and other significant peaks at m/e 299 ( 5 ) ,  190 ( l ) ,  162 (3), 96 (24), 83 (loo), 82 (25). 

Clivutine. Colorless prisms from CH,OH; mp 166-168" (Lit. (7) 166-1697; tlc system I, Rf=0.61; 
uv A max (MeOH) 203, 223, 265, 306 nm; ir (cm-'): 3550 (OH); 1740, 1700 (C=O); 1480, 940 (-0- 
CH,-0-). High resolution ms showed M+ at m/e 403 (10.3) equivalent to molecular formula C,,H,,NO, 
andpeaksatm/e359(3), 318(2), 317 (6), 299(3), 126(2), 96(65), 83(100), 82(18). 'H-nmr(DMS0)G: 

N-CH,); 1.2 (3H, d,]=9 Hz, secondary Me). 
Clivonidine. Shiny bitter platelets from ethanol; mp 238-239'; tlc, system 1, R f ~ O . 7 5 ;  uv A max 

(MeOH) 258, 290 nm; ir (cm-'): 1730 (C-0); 1480, 940 (-0-CH,-0-). High resolution ms (scheme 1) 
showed M+ at m/e 299 (6) equivalent to a molecular formula Cl,Hl,N04 and other peaks at d e  162 (4), 
127(1.5), 126(4),97(13),96(7),83(100). 'H-nmr~:7.8(1H,s,C-llH);7.5(1H,s,C-8H);6.08 
(2H, s, -0-CH,-0-); 2.1 (3H, s, N-CH,) and twodoubletsofdoublets(1Heach)at 5.8and4.2 ppm, cor- 
responding to C-5 H and C-4 H .  

7.75(1H,~,C-11H)~7.45(1H,~,C-8H)~6.15(2H,~.-O-CH~-O-)~5.14(H,~,C-5H)~2.03(3H,~, 
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  HE ME^. Fragmentation pattern of clivonidine alkaloid 
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