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ABSTRACT

Inhibition of acetylcholinesterase, the key enzyme in the breakdown of
acetylcholine, is considered as a promising strategy for the treatment of
neurological disorders such as Alzheimer’s disease, senile dementia and
myasthenia gravis. A potential source of AChE inhibitorsis certainly pro-
vided by the abundance of plants belonging to family Amaryllidaceae. In
the present work, an In situ High Performance Thin Layer Chromatography
(HPTLC) autobiographic method was employed for preliminary screening
of extracts and fractions of the different organs of Crinum bulbispermum
Milne-Redhead & Schweick. for compoundswith AChE inhibitory effects.
Among thetested fractions, the chloroform extract of Crinum bulbispermum
bulbs demonstrated asignificant inhibition of AChE in the assay. Complete
phytochemical investigation of this biologically active extract resulted in
the isolation of eight crystalline alkaloids (1-VI11) in addition to the well-
known Amaryllidaceae alkaloid, lycorine. The structures of the isolated
compoundswere characterized by spectral evidence and by comparing the
results with the reported physical and spectral data as ismine (1),
trisphaeridine (11), latifine (111), 1-O-Acetyllycorine (1V), crinamine (V),
powelline (V1), crinine (V1) and 1-epideacetylbowdensine (V111). It isworth
mentioning that thisisthefirst report for theisolation of alkaloids|-1V and
V111 from Crinum bulbispermum Milne-Redhead & Schweick.
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Family Amaryllidaceae embraces alarge number
of plantsthat are of great importancefrom themedici-
nal and economic point of view. TheAmaryllidaceae
alkal oids compriseaunique group of basesthat have
been produced only by the members of this family.
Amaryllidaceaedkaloidswere, and till are, subjected

toclinical testing asindicated by recent reports. They
aroused greet interest anong reseerchersinawiderange
of biologicd areasincluding, antivird™, anti-tumor(23,
anti-maarid®!, immune-modulatory? and AChE in-
hibitory activities®®. In particular, gal anthamineinhibits
cholinesterase activity and hasgiven positivefindings
for theimprovement of memory andintellectual func-
tioninginclinica tridsinvolving patientswith mildto
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moderate symptomsof Alzheimer’s disease. Several
membersof theAmaryllidaceaefamily havebeenin-
vestigated for their potentid inhibitory activity against
AChE! For thispurpose, an In situ HPTLC auto-
biographic method was employed for preliminary
screening of extractsand fractions of the different or-
gans of Crinum bulbispermum Milne-Redhead &
Schweick. for compoundswithAChE inhibitory effects
Among thetested fractions, the chloroform extract of
Crinum bul bisper mum bulbs demonstrated asignifi-
cant inhibition of AChE in the assay. It wasthus de-
cidedtoinvestigatethisbiologicaly active extract for
theisol ation, characterization and structureelucidation
of itscondtituentswhich eventudly resulted intheisola-
tion of nineAmaryllidaceaedkaloidsintotal, five of
them have beenisolated for thefirst timefrom Crinum
bul bi spermum Milne-Redhead & Schweick.

EXPERIMENTAL

Crinum bulbispermum Milne-Redhead &
Schwei ck was collected in April 2008 during the pre-
flowering stage, cultivated inAlexandria, Egypt. The
plantwaskindly identified by thelate Professor Dr. Sdim
Zedan Heneldy (Professor of Plant Taxonomy, Faculty
of Science, University of Alexandria; Alexandria,
Egypt). Voucher sampleisdeposited inthe department
of Pharmacognosy Herberium, Faculty of Pharmacy,
University of Alexandria, Alexandria, Egypt.

Chemicals

o Buffer: Thefollowing buffer A was used; 50 mM
NaH,PO,-K HPO,in H,0O (pH 7.8).

e Enzyme: AChE from electriced (typeVI-s, lyo-
philized powder, 292 U/mg solid, 394 U/mg pro-
tein) (Sigma, St.Louis, MO, USA) wasdissolvedin
buffer A to make 1000 U/ml stock solution, and fur-
ther diluted with buffer A to get 8 U/ml enzymefor
HPTL C autobiographic screening.

e Subdgrate Acetylthiocholineiodide(ATCl) (Sgma,
St.Louis, MO, USA) 1 mM of ATCI in buffer A
was used for HPTL C autobi ographic screening.

e Ellman’sreagent: 5,5x-Dithiobis-(2-nitrobenzoic
acid) (DTNB) (Sigma, St.Louis, MO, USA) was
used for HPTL C autobi ographic screening as ImM
of DTNB in buffer A.

Natural Products

Extraction procedures involved in the HPTLC
autobiographic screening method

Thedifferent organsof thefresh plant of Crinum
bulbispermum Milne-Redhead & Schweick. were
extracted with ethanol (EtOH) (90%). Thedifferent
extractswere concentrated under reduced pressureand
then defatted with petroleum ether, acidified with 5%
tartaric acid to pH 2, filtered and then washed with
ether (Et,0). The acidic agueous phase was rendered
dkainewith ammonium hydroxide (NH,OH) solution
to pH 10, and extracted successively with CHCI,,,
EtOAc and n-BuOH. The CHCI,, EtOAc and n-
BuOH extracts besidesthe hydroal cholic extracts of
thedifferent organs prior to fracti onation were concen-
trated to asmall volumeand subjected to HPTLC au-
tobiographic screening for AChE inhibitory activity. In
view of theinteresting A ChE inhibitory activity exhib-
ited by the CHCI, extract of the bulbs of the studied
plant, thisextract was considered asagood candidate
for further phytochemicd investigation.

HPTL C autobiogr aphic screening method

AningtuHPTLC autobiographic method wasem-
ployed using themethod outlined by for preliminary
screening of theextractsand thefractionsof thedifferent
organs of the selected plant for compoundswith AChE
inhibitory effects. Thehydroachalic, CHCL,, EtOACand
n-BuOH extractsof thestudied plant were concentrated
to dryness. Each extract was dissolved in methanol
(MeOH) to aconcentration of 10 mg/ml, then 6 uL of
each samplewas spotted onsilicagel TLC plateusing
HPTL Ctechnique. The platewasthen devel oped using
solvent system CHCI,: MeOH (8: 2); 0.1 mM physos-
tigminesolutionin MeOH wasa so spotted (2 uL) asa
reference. After the development of the TLC plate, the
dried plaewassprayed withAChE andthenleftinmoist
aimosphere (incubator) for 20 min. at 37 °C. Theplate
wassprayed withATCl solutionand thendlowed todry
inastream of cold air. Theplate wasthen sprayed with
DTNB. Theenzymeinhibitory activitiesof the devel-
oped spotswere detected aswhite spotsagainst yellow
background according to Ellman’s method!™.

Extraction, isolation and purification of compounds
(1-VIII)

Fresh chopped bulbs (12 Kg) of Crinum
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bulbispermumMilne-Redhead & Schweick. collected
inthe pre-flowering stagewere exhaustively extracted
with EtOH (70%). The extracts were concentrated
under reduced pressure and then defatted with petro-
leum ether. The defatted extractswere acidified with
5%tartaricacidto pH 2, filtered and then washed with
Et,O. Theacidic agueous phasewasrendered alkaline
with NH,OH solutionto pH 10, and extracted succes-
sively with CHCI,,, EtOAC and n-BuOH. Thebiologi-
cally active CHCI,, extracts were combined and con-
centrated to asmall volume; a thisstage, lycorine (1 g)
was precipitated, decanted, washed with MeOH and
reserved. Thecrudeakaloidal residue (13 g) left after
removal of the solvent was chromatographed on silica
gel column (6009, 5cmindiameter). Elutionwasstarted
using CHCI,, thenincreasing the pol arity with MeOH.
Eighty fractions, 250 ml each, werecollected, screened
by TLC and similar fractionswere combined together.

Fractions19-21

Fractions 19-21 (8% MeOH in CHCI,)) werere-
chromatographed through asilicagel column (40g, 2
cmindiameter). Elution was started by 206 MeOH in
CHCI.,. Fractions, 30 ml each, were collected. Frac-
tions 10-18 (4% MeOH in CHCI,) werefurther puri-
fiedusngpreparaive TLC (pTLC) onfluorescent silica
gel platesusing the devel oping system CHCI: MeOH
(19:1). Two bands were scraped off and eluted with
CHCI: MeOH (3:1). Theband of R, 0.5 afforded 10
mg of | ascolourlessprisms (CHCI,) and the band of
R, 0.44 afforded 7.8 mg of 11 as colourless needles
(CHCL,). Inaddition, fractions 27-36 (6% MeOH in
CHCI,) werefurther purified usngamino-silicagel open
column chromatography (0.3 g, Icmindiameter). Elu-
tion was started by CHCI, saturated with ammonia,
then increasing polarity with MeOH. Fractions, 3ml
each, were collected. Fractions 7-8 (1% MeOH in
CHCI,) afforded 0.3 mg of 11l as amorphous white
powder (CHCL).

Fractions22-29

Fractions 22-29 (10% MeOH in CHCI,)) werere-
chromatogragphed throughaslicagd column(30g, 1cm
in diameter). Elution was started by 1% MeOH in
CHCI.,. Fractions, 20 ml each, were collected. Frac-
tions 8-11 (4% MeOH in CHCI,)) were subjected to
pTLC usingthedeveloping system CHCI.: MeOH (9:1)
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and gavedfter dutionwith CHCl,: MeOH (3:1) 4.2mg
of IV (R, 0.54) in the form of colourless needles
(CHCIL,). Furthermore, Fractions 12-16 (6% MeOH
in CHCI,) yielded 15 mg of V as colourless needles
(CHCI,) after crystallization from MeOH and CHCL,

Fractions43-51

Fractions43-51 (25% MeOH in CHCI,)) werere-
chromatographed through asilicagel column (30g, 1cm
in diameter). Elution was started by 2% MeOH in
CHCI,. Fractions, 30 ml each, were collected. Frac-
tions 21-28 (9% MeOH in CHCI,)) were subj ected to
pTLC usingthedeveloping system CHCL: MeOH (9:1)
and gaveafter utionwithMeOH: CHC, (2:1) 20mg
of VI (R, 0.42) in the form of colourless crystals
(MeOH).

Fractions52-58

Fractions 52-58 (30% MeOH in CHCI,)) werefur-
ther purifiedusng pTLC onfluorescent sllicagd plates
using thedevel oping system CHCI.: MeOH (9:1). Two
bandswerescraped off and eluted withMeOH: CHCI,
(2:1). The band of R, 0.42 afforded 15 mg of VI as
colourless crystals (MeOH) and the band of R, 0.36
afforded 18 mg of VI ascolourlesscrystas (MeOH).

Fractions67-78

Fractions67-78 (40% MeOH in CHCI,)) werere-
chromatographed through basic duminacolumn (50 g,
2cmindiameter). Elutionwasgarted by 220 MeOH in
CHCI,. Fractions, 30 ml each, were collected. Frac-
tions9-22 (6% MeOH in CHCI,) werefurther purified
usingamino-slicagd open column chromatography (8
g, lcmin diameter). Elution was started by CHCI.,.
Fractions, 3ml each, were collected. Fractions5-6 (1%
MeOH in CHCI,) afforded 3.2 mg of VIII asamor-
phouswhite powder (MeOH).

Ismine(l)

Colourlessprisms, m.p. 100-102 °C. [¢]®-11.2°
(MeOH, c, 0.31). UV in MeOH Amax (abs.): 216
(2.03),240(1.4), 293 (0.71). EI-MS, m/z (rel. int.):
[M] *p 257 (9.2), 239 (4.2), 238 (21.8), 223 (8.5),
87 (10.6), 85 (63.3), 83 (100). 'H-NMR (CDCl,) 6
2.75(s, 3H,N-CH,), 4.21 (d, J=11.96 Hz, 1H, H-
6, 4.27 (d, J =11.96 Hz, 1H, H-6), 6.01 (s, 2H, -
OCH,0-), 6.69 (s, 1H, H-10), 6.75 (dd, J = 8.04
Hz, J= undetectable, 1H, H-4), 6.83 (ddd, J=7.32,
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J=8.32,J=1Hz, 1H, H-2),7 (dd, J=7.56, = 1.2
Hz, 1H, H-1), 7.02 (s, 1H, H-7), 7.25 (ddd, J =1.44,
J=9,J=7.56Hz, 1H, H-3). C-NMR (CDCl,)
30.78 (N-CH,), 63.77 (C-6), 101.26 (-OCH,O-
),109.89 (C-7), 110.25 (C-10), 110.8 (C-4), 118.1
(C-2), 127.3 (C-10b), 129.00 (C-3), 129.9 (C-1),
131.12 (C-10a), 133.9 (C-6a), 146.6 (C-4a), 147.52
(C-9),147.59 (C-8).

Trigphaeridine(ll)

Colourless needles, m.p. 139-141°C. [a]% Opti-
cdlyinactive. UV inMeOH Amax (abs.): 207.5(0.69),
252 (1.78),279(0.61), 307.5(0.22), 336(0.08), 352.5
(0.05). EI-MS, m/z (rel. int.): [M] *b 223 (100), 222
(22.7),167 (13.0), 166 (8.8), 165 (14.1), 164(18.1),
139 (10.9), 138 (31.2), 137 (12.6), 111 (16.5), 85
(21.1),83(32.5),63(8.0). '"H-NMR (CDCl,) 6 6.18
(s, 2H, -OCH,0-),7.34 (s, 1H, H-7), 7.61 (ddd, J
=1.24, )= 6.84, J=8.04 Hz, 1H, H-2), 7.67 (ddd, J
=1.44, J=7.08,J = 8.28 Hz, 1H, H-3), 7.92 (s, 1H,
H-10), 8.13 (dd, J = 1.24, J= 8.32 Hz, 1H, H-4),
8.37 (br-d, J=8.05Hz, 1H, H-1),9.09 (s, 1H, H-6).
BC-NMR (CDCI,) 6 99.9 (C-10), 101.9 (-OCH,0-
),105.49 (C-7), 121.98(C-1), 123.08 (C-6a), 124.27
(C-10b), 126.67 (C-2), 127.99 (C-3), 130.04 (C-4),
130.23 (C-10a), 144.1 (C-43), 148.19 (C-8), 151.46
(C-9), 151.8 (C-6).

Latifine(l11)

Amorphouswhite powder, m.p. 215-217 °C. [q)]%
-27.9°(MeOH, ¢, 0.32). UV in MeOH Amax (abs.):
203.5 (0.97), 228.5(sh) (0.32), 279.5 (0.1). CD
[D],,,,-1.23. EI-MS, m/z (rdl. int.): [M] *p 285(100),
242 (78), 241 (50.8), 225 (54.7), 211 (63.1), 210
(78), 209 (53.4), 191(37.3), 181 (70.9), 91(55.4), 69
(52.1), 56 (80.6). '"H-NMR (CD,0OD) & 2.24 (s, 3H,
N-CH,), 2.56 (dd, J=10, J=5Hz, 1H, H-3ax), 2.83
(dd,J=10,J=5Hz, 1H, H-3eq), 3.03 (d, J=14 Hz,
1H, H-1ax), 3.29 (d, J =14 Hz, 1H, H-1eq), 3.7 (s,
3H, -OCH,), 4.16 (t, J =5 Hz, 1H, H-4), 6.52 (d, J
=8.44 Hz, 1H, H-7), 6.53 (dd, J = 8.6, J= 2.2 Hz,
2H, H-3'and H-5), 6.74 (d, J =8.44 Hz, 1H, H-8),
6.78 (dd, J=8.6, J=2.2 Hz, 2H, H-2'and H-6").

1-O-Acetyllycorine(1V)
Colourless needles, m.p. 217-219 °C. [a]Z -
106.0° (CHCI,, ¢, 0.5). UV in MeOH Amax (abs.):

Natural Products

214 (1.9), 261 (1.1), 288 (1.04). IR, v__ cmr: 3440
(O-H stretching), 1730 (C=0), 1600 (C=C), 1050
(C-0). EI-MS, m/z (rdl. int.): [M] *p 329 (60.1), 269
(20.4),268 (42.6),252 (13.2),250 (23.8), 227 (91.8),
226 (100), 115 (15.3), 92 (29.5) 91(64.6), 65 (21.3).
'H-NMR (CDCl,) & 1.95 (5,3H, H-2), 2.4 (dd, J
=17.56, J= 8.8 Hz,1H, H-50), 2.65 (br-s,2H, H-4),
2.76 (br-d, J =10.5 Hz, 1H, H-11c), 2.88 (br-d, J
=10.7 Hz, 1H, H-11b), 3.37 (ddd, J =13.4, J =8.76,
J=4.6 Hz, 1H, H-58), 3.53 (d, J=14 Hz,1H, H-70),
4.16 (d, J=14Hz,1H, H-7p), 4.22 (s,1H, H-2), 5.56
(br-s,1H, H-3), 5.63 (br-s, 1H, H-1), 5.93 (s,2H, -
OCH,0-), 6.58 (5,1H, H-8), 6.69 (5,1H, H-11). 1°C-
NMR (CDCI,) & 21.05 (C-2), 28.59 (C-4), 39.39
(C-11b), 53.64 (C-5), 56.82 (C-7), 61.48 (C-110),
69.73(C-2), 72.64(C-1), 100.95 (-OCH,0-),104.89
(C-11), 107.3 (C-8), 117.08 (C-3), 127.03 (C-7a),
129.35 (C-11a), 144.36 (C-3a), 146.23 (C-9),
146.46 (C-10), 170.8 (C-1)).

Crinamine(V)

Colourlessneedles, m.p.190-192°C.[]% +180.0°
(CHCI,, c,0.55).CD [®],,,,-2.6. UV inMeOH Amax
(abs.): 212 (1.74), 240(sh) (0.48), 295 (0.71). EI-MS,
m/z (rel. int.): [M] *p 301(1.1), 270(19.0), 269 (96.9),
268(20.1), 241 (83.4), 240 (25.9),225 (13.5), 224
(14.1), 211(19.9), 196 (44.1), 181 (33.5), 167 (34.7),
154 (100), 149 (71.2), 136 (40.7), 126 (31.0), 124
(31.1), 108 (19.5), 96 (50.9), 79 (20.1), 67 (22.7),
56 (33.6). '"H-NMR (CDCl,) 6 2.04 (ddd, J=11.7, J
=13.16, J= 10 Hz,1H, H-4a), 2.13 (ddd, J =11.7, J
=5,J=6Hz,1H, H-4p), 3.22 (dd, J =13.16, )= 4.6
Hz, 1H, H-4a), 3.33 (dd, J =14, J=3.44 Hz, 1H, H-
12f), 3.4 (dd, J =14, J =6 Hz, 1H, H-12a), 3.41
(s,:3H, OCH,), 3.69 (d, J =16.8 Hz,1H, H-6a), 3.97
(m,1H, H-3), 4.02 (dd, J=6, J=4.16 Hz, 1H, H-11),
4.3 (d, J =16.8 Hz,1H, H-66), 5.89-5.91 (2d, J =
1.44 Hz, 2H, -OCH,0-), 6.25 (br-s, 1H, H-1), 6.25
(br-s, 1H, H-2), 6.48 (s, 1H, H-7), 6.8 (s,1H, H-10).

Powelline (V1)

Colourlesscrystals, m.p. 200-202°C. [q]* +3.9°
(CHCl,, ¢, 1.0).CD [®],,, +2.5. UV inMeOH Amax
(abs.): 221 (2.05), 287 (0.27). EI-MS, m/z (rdl. int.):
302 (26.5), [M] *p 301 (100), 258 (33.1), 246 (27.9),
229 (74.7), 217 (50.8), 115 (55.7), 91 (41.1), 65

(24.8), 58 (75.4), 57 (58.4), 56 (53.2). '"H-NMR
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(CDCl,) 5 1.72 (ddd, =3.64, J=17.32, J=13.4 Hz,
1H, H-48), 1.89 (ddd, J =17.1, J=5.88, J= 11 Hz,1H,
H-115), 1.99 (br-d, J =11.24 Hz, 1H, H-4a), 2.15
(ddd, J=12.92, J=9.04, J= 4.4 Hz,1H, H-110), 2.85
(ddd, J=13.44, J=9.04, J=5.8 Hz,1H, H-124), 3.3
(m,1H, H-128), 3.32 (dd, J=13.16, J=4.12 Hz, 1H,
H-4a), 3.78 (d, J=17.32 Hz,1H, H-65), 3.96 (s,3H,
OCH,), 4.22 (d, J=17.32 Hz,1H, H-6), 4.33 (br-s,
1H, H-3), 5.84-5.86 (2d, J = 1.44 Hz, 2H, -OCH,0-
), 5.94 (dd, J =5.12, J =10 Hz, 1H, H-2), 6.54 (d, J
=10 Hz, 1H, H-1), 6.57 (s, 1H, H-10). ®C-NMR
(CDCI,) 5 32.68 (C-4), 44.1 (C-10b), 44.1 (C-11),
53.67 (C-12), 58.6 (C-6), 59.09 (OCH.,), 62.36 (C-
4a), 63.95 (C-3), 96.73 (C-10), 100.5 (-OCH,0-),
117.38 (C-6a), 127.42 (C-2), 132.2 (C-1), 133.34
(C-8), 139.3 (C-10a), 140.93 (C-7), 147.98 (C-9).

Crinine(VII)

Colourlesscrystals, m.p. 208-210°C. [] % -17.5°
(CHCL,, ¢, 1.0).CD [®],,,,+2.2. UV in MeOH Amax
(abs.): 213(1.8),237(0.7), 294 (1.07). EI-MS, m/z
(rel.int.): 272 (18.6), [M] *p 271 (100), 270 (11.2),
228(22.2),199(50.9), 187 (44.8), 173 (15.6), 172
(13), 129(21.4), 115 (27.9), 57 (32), 56 (10.3).*H-
NMR (CDCl,) 6 1.74 (ddd, J=4.2,J=17.56, J=13.6
Hz, 1H, H-45), 1.92 (ddd, J =17.8, J=5.88, J=
10.48 Hz,1H, H-115), 1.99 (ddd, J =2.68, J =4.12,
J =13.92 Hz, 1H, H-40), 2.18 (ddd, J =12.96, J=
9.04,)J=4.4Hz,1H, H-110), 2.91 (ddd, J=13.2, J=
9.04,J=5.88Hz,1H, H-12¢), 3.33 (m,1H, H-12p),
3.38(dd, J=13.6,J=4.16 Hz, 1H, H-4a), 3.78 (d,
J=16.84 Hz,1H, H-6p), 4.35(m, 1H, H-3), 4.39 (d,
J =16.84 Hz,1H, H-6a), 5.89-5.91 (2d, J = 1.44
Hz, 2H, -OCH,0O-), 5.96 (dd, J =5.36, J =10 Hz,
1H, H-2), 6.48 (s, 1H, H-7), 6.59 (d, J =10 Hz, 1H,
H-1), 6.85 (s, 1H, H-10).*C-NMR (CDCl,) 6 32.7
(C-4), 44.16 (C-11), 44.2 (C-10b), 53.54 (C-12),
62.28 (C-6), 62.79 (C-44a), 63.96 (C-3), 100.7 (-
OCH,0-),102.8 (C-10), 106.9 (C-7), 126.28 (C-
6a), 127.5 (C-2), 132.12 (C-1), 138.28 (C-10a),
145.7 (C-8), 146.1 (C-9).
1-epideacetylbowdensine(VIII)

Amorphouswhite powder, m.p. 162-164 °C. [ %
+22°(CHCl,, ¢,0.47). CD[®],,, +1.7. UV inMeOH

amax (abs.): 205.5(2.01), 243(0.175), 294.(0.30). El-
MS, miz (rdl. int.): [M] b 319 (21.9), 318 (100), 274
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(31.6), (13.4), 231 (44.2), 219 (23), 217 (14.7), 202
(16.4), 190 (14.9), 103 (18.5), 91 (22.2), 65 (16.4),
55 (20.5). H-NMR (CDCl,) § 1.54 (dddd, J=14.16,
J=2.6,J=3.2 Hz, J undetectable, 1H, H-3ax), 1.56
(dddd, J =14.6, J =4.88, J =2.9, J =3.2 Hz, 1H, H-
4a), 1.75 (ddd, J =14.6, J =3.4, J=11.2 Hz, 1H, H-
4p), 1.96 (ddd, J =4.5, J=9, J= 12 Hz,1H, H-110),
2,04 (dddd, J=14.16, J=3.4, J=3.2, J=3.2 Hz, 1H,
H-3eq), 2.73 (ddd, J=5.84, J= 10, J= 11 Hz,1H, H-
118), 2.77 (ddd, J =6.12, J=9.04, J= 14.88 Hz,1H,
H-124), 2.89 (dd, J=12.72, = 4.88 Hz, 1H, H-4a),
3.36 (ddd, J =6.12, J= 10.3, J= 13.92 Hz,1H, H-
128), 3.75 (d, J =17.6 Hz,1H, H-68), 3.97 (s3H,
OCH,), 4.06 (d, J=4.4Hz, 1H, H-1), 4.15 (br-s, 1H,
H-2), 4.17 (d, J =17.6 Hz,1H, H-60), 5.86 (s,2H, -
OCH,0-), 7.19 (s, 1H, H-10). *C-NMR (CDCl,) &
20.47 (C-4), 28.98 (C-3), 36.55 (C-11), 49.41 (C-
10b), 51.77 (C-12), 58.31 (C-6), 59.07 (OCH,),
67.76 (C-4), 69.92 (C-2), 73.21 (C-1), 99.48 (C-
10), 100.45 (-OCH,0-), 116.76 (C-6a), 133.39 (C-
8), 140.08 (C-7), 142.17 (C-10a), 148.08 (C-9).

V) (V) R=OCH,
(VI) R=H
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(Vi)

RESULTSAND DISCUSSION

Theresultsfor theAChE inhibitory properties of
the crudehydroalcholic, CHCI,,, EtOAC and n-BuOH
extracts of the different organs of Crinum
bul bi spermumMilne-Redhead & Schweick., collected
at the pre-flowering stage, illustrated that the chloro-
formextractsof thebulbs, rootsand stem discs showed
severa white spotsindicating AChE inhibitory activity
whiletheethyl acetate and thebutanol extractsshowed
some of the spots aready detected in the chloroform
extractsbut inlesser amount and thuswere consdered
of lower sgnificant AChE inhibitory activity. Asaresult
of bioactivity-directed fractionation of thetested ex-
tracts of Crinum bulbispermum Milne-Redhead &
Schweick. andinview of theinteresting AChE inhibi-
tory activity exhibited by the chloroform extract of the
bulbs of the studied plant, thisextract was considered
asagood candidatefor further phytochemical investi-
gation which eventualy resulted intheisol ation of eight
crystallineakaloids (I-V111) in addition to the well-
knownAmaryllidaceae akaloid, lycorine. The struc-
tures of compounds|-V11I were characterized by *H
and BC-NMR spectroscopy combined with El-mass
spectrometry asismine(l), trisphaeridine(11), latifine
(1), 1-O-Acetyllycorine (1), crinamine (V), powdline
(VI), crinine (V1) and 1-epideacetylbowdensine (V111).

The 'H-NMR data of both akaloids (I and I)
showed the presence of six aromatic protons of two
aromatic systems, of whichtwo singletsat 6 7.02 and
6.69for dkaoid () andat 6 7.34 and 7.92 for alkaloid
(I1) indicating the presence of atetrasubstituted aro-
matic ring and were assigned for H-7 and H-10, re-
spectively. Moreover, the presence of anABCD-sys-
teminthe second disubstituted aromatic ring was de-
duced from the appearance of two doubledoubl ets at
0 7.00 and 6.75 for alkaloid (I) and at & 8.37 and 8.13

Natural Products

for alkaoid (1), in addition to the presence of two dou-
bletsof doubledoubletsat 6 6.83 and 7.30 for alkaloid
() and at 6 7.61 and 7.67 for alkaloid (II). Further-
more, the'H-NMR spectrafor alkaloids (I and I1) ex-
hibited signal sdueto methylendioxy protonsat 6 6.01
and 6.18, respectively. Meanwhile, the'H-NM R spec-
trum of dkaoid (I1) exhibited characteristicsignal for
oneiminic protonat 6 9.09 (s), which was assigned to
H-6. Thiswasfurther confirmed from the appearance
of C-6 signal in the *C-NMR spectrum at 6 151.8.
The observed spectral datafor akaoids(l and Il) were
infull agreement with the published datafor ismineand
trisphaeridine, respectivelyl6227,
TheEI-M S spectrum of alkaloid (111) exhibited a
molecular ion peak at m/z 285 corresponding to
CH,NO,, withitsfragmentation pattern, smilar to
that of cherylline- typeakaloid, indicating that alka-
loid (111) hasa4-phenyl tetrahydroi soquinoline kel eton.
TheH-NMR spectrum of akaloid (1) showed the
presence of six aromatic protonsof two aromatic sys-
tems, of whichtwo doubletsat 6 6.52 and 6.74, indi-
cated the presence of atetrasubstituted aromaticring
and areassigned for H-7 and H-8, respectively. Fur-
thermore, the appearance of two doubledoubletsat 6
6.53and 6.78, each isintegrated for two protons, indi-
cated the presence of a second, para-disubstituted,
aromatic ring and are assigned for H-3', H-5"and H-
2, H-6', respectively. In addition, the'H-NMR spec-
trumfor akaloid (I11) exhibited signalsdueto O-CH,
and N-CH, protonsat 6 3.7 and 2.24, respectively, in
addition to the presence of AB-typedoubletsat 6 3.03
and 3.29 assigned for H-1ax and H-1eq, respectively,
and the presence of ABX-typesignalsat 6 2.56, 2.83
and 4.16 assigned for H-3ax, H-3eq and H-4, respec-
tively. All the spectral data of akaloid (111) werein
agreement with those previoudy reported for latifing Y.
The UV spectrum of akaloid (1V) referred to
Amaryllidaceae akaloid of thelycorine nucleuswith
dioxyaryl chromophore®?, TheH-NMR spectrum
reveal ed the presence of two para-oriented aromatic
protons at 6 6.58 and 6.69 assigned for H-8 and H-
11, respectively, indicating disubstitution at C-9and C-
10, whiletheappearance of signa for oneolefinic pro-
tonat 6 5.56 assigned for H-3, indicated the presence
of doublebond at A**. Thetrans-linkage of theB and
C rings, whichiscommon in lycorine-type akaloids,

-
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was unambiguously deduced from thelarge coupling
constant between H-11b and H-11c (J=10.5Hz).
Moreover, the 'H-NMR spectrum showed the pres-
enceof asinglet, integrated for threeprotons, at 6 1.95
together withits corresponding carbon, inthe *C-NMR
spectrum, at 6 21.05 in addition to a characteristic car-
bonyl sgnd at § 170.8, typical for an acetyl group which
inducesadownfield shift (A 1.1 ppm) of both C-1and
H-1, compared with that of lycoring®. Thus, it can be
inferred that the position of the acetyl groupisat C-1.
All spectral dataof alkaloid (1V) werein agreement
with those previously reported for 1-O-
Acetyllycoring4,

The CD spectrumof akdoid (V) wassmilar quai-
tatively to those of a-5,10b-ethano- phenanthridined-
ka oidswith aminimum around 250 nm®!, The EI-M S
data showed a very weak molecular ion peak (1%)
which exduded the haemanthamine seriesand suggested
themolecular formulaC _H,NO, for akaloid (V).
Thefragmentation pattern of theaka oid followed the
pattern of the crinane compounds possessing diphatic
substituent at C-3 and asubstituted ethanobridge>139,
Alkdoid (V) showed spectral datasimilar tothosere-
ported for crinamingt17:19.26],

Ontheother hand, the CD spectraof alkaoids(V1,
VIl and VIII) weresimilar qualitatively to those of S-
5,10b-ethanophenanthridinedka oidswith amaximum
around 250 nmi?¥, TheH-NMR spectrum of akaloid
(V1) showed the presence of two singlets at & 6.48
and 6.85 assigned for the two aromatic protons H-7
and H-10, respectively, indicating disubstitution at C-8
and C-9, whilethe appearance of signalsfor two ole-
finic protons, doublet at 6 6.59 assigned for H-1, and
doubledoublet at 6 5.96 assigned for H-2, indicated
the presence of double bond A2 and asubstituent at
C-3. Thesmall coupling constants between H-2 and
H-3 (J=5.12Hz) and between H-3 and H-4p
(J=3.6Hz) dlowed for the ass gnment of the pseudo-
axial disposition for the hydroxyl group at C-3. The
large coupling between H-4aand H-45 (J=13.6 Hz)
proved thar trans/diaxid position characteristicfor the
crinine series. Each of the protonsH-11a, H-115, H-
120 and H-12p was observed as adoubl et of double
doublet or multiplet, which indicated anon-substituted
ethanobridge. Thetypica AB pattern of the C-6 meth-
ylene protons around & 4.0 confirmed the C-6

—=> [ul| Paper

unsubstituted member of thecrinineseries.

Meanwhile, the spectral dataof alkaoid (V1) were
smilar tothoseof dkaoid (V1) except inthe absence
of oneof thetwo characteristic Sngletsinthearomatic
region of the 'H-NM R spectrum and the appearance
of asinglet, integrated for three protons, at 6 3.96 to-
gether withitscorresponding carbon at 6 59.09, in the
3C-NMR spectrum, typical for O-CH, group which
inducesapronounced deshielding effect on C-7 and a
shielding effect on both C-6aand C-8, with respect to
akaoid (V). Thus, it can beinferred that the position
of the O-CH, groupisat C-7. The EI-MSdataof al-
kaloids (VI and VII) exhibited molecul ar ion peaksat
m/z 301 and 271 corresponding to C ,H,,NO, and
CH,,NO,, respectively,inadditionto thetypical frag-
mentation pathway characteristicfor crinaneakal oids
possessing aliphatic hydroxyl group at C-3 and
unsubstituted ethanobridge>*39. The observed spec-
tral datafor akaoids (V1 and VII) wereinfull agree-
ment with the published datafor powellineand crinine,
respectivelyi+62327,

The!H-NMR spectrum of dkaloid (VI11) showed
the presence of signalsfor two protons, doublet at 6
4.06 and broad singlet 6 4.15 assigned for H-1 and H-
2, respectively, with small coupling constant (J=4.4
Hz) indicating the absence of both double bond A2
and asubstituent at C-3. Thiswasconfirmed from the
appearance of C-1, C-2 and C-3 signals in the*C-
NM R spectrum at higher field with respect toakaoids
(VI and VII). Moreover, the *H-NMR spectrum re-
vealed the appearance of only onesinglet inthearo-
matic region, a 6 7.19, beside the presence of a sin-
glet, integrated for three protons, at 6 3.97 together
withits corresponding carbon at 6 59.07, typical for
O-CH, group whichinducesapronounced deshielding
effect on C-7 and ashielding effect on both C-6aand
C-8, withrespecttoakaoid (VII). Thus, it can bein-
ferred that the position of the O-CH, groupisat C-7
andthat thesinglet at 6 7.19 is assigned for H-10. All
the spectral dataof akaloid (V1) werein agreement
with those previously reported for 1-
epideacetylbowdensing'®!, Theidentification of aka
loids(I-V111) wasfurther confirmed by direct compari-
son with reference samplesthrough m.p, m.m.pand
co-chromatography.

Itisworth mentioning thet, in accordance with thor-
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ough literature survey, thisisthefirst report for theiso-

lation of alkaloids I-1V and VIII from Crinum

bulbispermum Milne-Redhead & Schweick.
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