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Abstract—Exammation of the weakly basic fraction of the twigs and leaves of Cephalotaxus fortuner, a plant native to
China, has resulted in the isolation and characterization of epiwilsonine, wilsonine and a new alkaloid named
fortuneme The structure of fortunemne was deduced by spectral and chemical means In addition, epifortuneine was
prepared and spectral data collected

INTRODUCTION The alkaloid wilsonine (1) has previously been 1solated
from different species of Cephalotaxus namely C wil-
somana (8], C harringtoma [8] and C sinensis [10]
Epiwilsonine (2) was previously obtained from C wil-
somana [8) and from Phelline comosa (Aquifoliaceae)
9]

The new alkaloid fortuneine (3) was 1solated as opti-
cally active needle crystals A study of the 'H NMR
spectrum of 3 was 1n agreement with that of
homerythrina-type alkaloids [8, 11-13] It shows two
signals at & 6 61 (s) and 6 47 (s) which are assigned to the
two aromatic protons at C-15and C-18 The C-1, C-2 and
C-7 protons absorb at & 660 (d,J = 10 Hz) and 597
(2H, m), respectively Two singlets, appearing at § 3 86 and
RESULTS AND DISCUSSION 3 76 and integrated for three protons each, were assigned
to two methoxy groups at C-16 and C-17 An additional
three-proton singlet appearing at § 3 03 was attnibuted to
the allylic methoxy group present on C-3 The shielded
value for the allylic methoxy compares well with that of
wilsonine (1) indicating that 1t 1s axial and that the C-3
hydrogen 1s quasi-equatorial [8] Two signals at & 3 16
and 3 61, each appearing as a multiplet, were assigned to
the protons at C-4 (equatorial) and C-3, respectively The
axial proton at C-4 appeared at 4 1 98 as a double doublet

In addition, the mass fragmentation pattern of for-
tuneme was characteristic of a homoerythrina alkaloid
having a A"®-diene system [12, 13]

Final proof for the structure of fortuneine was obtained
by reduction of 1 using zinc and acetic acid [14] The
synthetic fortunemne was identical to the natural material
(IR, mp, 'H NMR, mass spectrum) Reduction of 2 under
the same conditions afforded epifortuneme (4) The 'H
NMR spectrum of 4 was similar to that of fortuneine, but
the allylic methoxy on C-3 appeared somewhat deshielded
at § 328 Although we collected !*C NMR data on both

*Part 4 1n the senes “Studies on the Alkaloids of Cephalo-  fortunene and epifortuneine, no attempt was made to
taxus” For Part 3 see ref [3] assign values for specific carbons Fortuneme represents

tCurrently a visiing scientist at the Research Institute of  the first alkalord with a A'-°-diene system to be 1solated
Pharmaceutical Sciences, School of Pharmacy, Umiversity of  from Cephalotaxus species This type of alkaloid, how-
Mississippt ever, has been previously reported in Schelhammera

§To whom correspondence should be addressed species (Liliaceae) [12, 13]

Investigations of the ethanol extract of Cephalotaxus
Jortuner have revealed a number of cephalotaxine-type and
homoerythrina-type alkaloids [1-3] Two ester alkaloids,
harringtonine and homoharringtonine, derived from
cephalotaxine are of particular interest because of their
antitumor activity [1-4] Recently, the antitumor al-
kaloids have been 1solated 1n large scale for clinical use 1n
China {5-7] Investigation of the minor alkaloids of the
weak basic fraction obtamned at pH 6 constitutes the
subject of the present paper

Wilsonine (1), epiwilsonine (2) and a new alkaloid
named fortuneine (3) were 1solated from the weak basic
fraction of C fortunei following a gradient pH extraction
procedure and repeated prep chromatography on
alumina

I R, =0Me,R,=H 3 R,=OMe,R,=H
2 R, =H,R,=0Me 4 R/=H,R,=0Me
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EXPERIMENTAL

Mps are uncorr UV spectra were recorded in MeOH Optical
rotations were carried out 1n 1 dm cells 'H NMR spectra were
recorded 1n (“n(’l on a 90 MHz instrument using TMS as it

corded in CDCl 2 90 MHz mnstrument using TMS as it
standard and are reported m § (ppm) '3C NMR spectra were
obtained at 1503 MHz using TMS as ref MS were recorded at
70eV TLC analysis was carried out on precoated (0 25 mm) Si
gel 60 F-254 plates and developed with CHCl,~MeOH (9 1)
(system A) and CHCl;-EtOAc-NH,OH (6 4 01) (system B)
and spots were visuahized with I, or by spraying with modified
Dragendorff’s reagent GC analysis was carnied out usinga N-P
detector under the following conditions glass column 2m
x2mm 1d packed with 29, OV-17, column temp 220° 1so-
thermal, detector temp 300°, imjection port temp 250°, He at
30 ml/min Caffeine was used as int standard

Plant materwal Stems and twigs of C fortuner Hook f used in
this investigation were collected during the spring of 1974 at the
foot of Huangshan Mountain, Anhwei Province, People’s
Republic of China Herbarium specimens are deposited at the
Shanghai Institute of Materia Medica, Chinese Academy of
Sciences, Shanghai, People’s Republic of China

Extraction of alkalowds Dried powdered twigs and leaves
(100 kg) were percolated with 95 ¢, EtOH and the EtOH extracts
partittoned according to a previously published procedure [3]
Fractionation of the weakly basic fraction obtaned at pH 6
resulted 1n the 1solation of the alkaloids wilsonine, epiwilsonine
and fortuneme

Isolation of epiwilsonine (2) The alkaloidal residue obtained at
pH 6 was dissolved in EtOH and 109, HClin EtOH was added to
bring the pH to 4 The crystalline ppt formed was filtered and
recrystailized from EtOH as white needles (10 g}, mp 215-216°
[«)Jp—74° (MeOH, ¢ 02) The alkaloid was identical with
eprwilsonine (IR, UV, 'H NMR, MS) [8]

Isolation of wilsomine (1) The mother hquor of 2 was evap-
orated and dissolved 1n H, O, filtered, then made basic by adding

NH,OH and extracted repeatedly with CHCl, The CHCL,

layers were combined, washed with H, O, dned (Na,SO,) and
evaporated to dryness The alkaloid residue was crystallized from
Me, CO, followed by MeOH to yield 1 g of colorless plates of 1
mp 149-150° (It [8] 150-151°), [2]} — 40 2° (EtOH, ¢ 046) (It
[8] —360°) The spectral data of 1 were identical (IR, UV, 'H
NMR, MS) to thase reported n the hit [8]

Isolation of fortunemne (3) The mother hquor of 1 was
chromatographed on a grade IV neutral Al,O; column using
CHCI1;-MeOH (99 1) as eluting solvent Fractions containing
fortuneine were combined, the soivent evaporated and the
residue crystallized from Et,O Recrystallization from Me,CO
afforded 50 mg of needle crystals of 3, mp 110°, R, 026 and 0 15
(systems A and B, respectively, RR, 57, [«}§ — 121° (MeOH, ¢
02) UV iMOHpm (loge) 282 (sh) (337), 233 (409), IR
vEBIem~1 1675, 1600, 1578, 1510, 1460, 1260, 1212, 1118, 1030,
970, 925, 860 and 775 EIMS (probe) 70eV, m/z (rel nt) 327
[M]* (24), 312 [M — Me]" (18), 297 (11), 296 (47), 294 (8), 269
(5),243 (11) 4nd 132 (100), Found M * m/z 327 1802 (HRMS) for
C;0H;sHNO;, calc 327 1805 'H NMR (CDCl;) 6 661 (1H, 5)
and 647 (1H, s) (H-15 and H-18), 6 60 (1H, d, J = 10 Hz, H-1),
597 (2H, m, H-2 and H-7), 3 86 (3H, s)and 3 76 (3H, 5) (for OMe
on C-16and C-17)3 61 (1H, m, H-3), 3 16 (1H, m, H-4 equatornial),
198 (1H, dd, J = 11 and 5 Hz, H-4 axial) '>C NMR (CDCl;) ¢
147 5 (s), 146 60 (s), 142 62 (s), 131 20 (d), 129 10 (s), 128 00 (d),
12507 (d), 124 20 (d), 114 94 (d), 113 90 (d), 73 70 (d), 69 52 (s),
58 80 (1), 56 20 (g), 55 90 (g, double 1ntensity), 49 20 (t), 37 42 (?),
3222 (r) and 2280 (1)

Reduction of 1 with zinc and acetic acid (conversionof 1to 3 To
120 mg 1 mn 9 ml HOAc was added 1 g Zn dust and the reaction
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mxture stirred for 4 hr at 60° The reaction product was filtered
and the residue rinsed repeatedly with HOAc The combined
acidic soln was diluted with 10ml H,O, made basic with
Na,CO, and extracted with CHCl, Evaporation of the CHCI,
extract gave 102 mg of 2 mixture consisting of 879, 3and 13 % 1
The mixture was further purified by prep TLC on $1gel G using
system A The required band was located by spraying the edge of
the chromatogram with Dragendorff’s reagent The zone was
removed, eluted with CHCI,~MeOH (1 1) and evaporated to
dryness (yield 80 mg) The punified material was crystallized from
Et,0-MeOH (50 1) to yield pale yellow needles (40 mg) The
synthetic fortuneine was identical 1n all respects with the natural
material (mp, mmp, IR, UV, '"H NMR, MS, R, and RR,)
Reduction of 2 with zinc and acetic acid (preparation of
epifortuneine (4) Reduction of 2 (120 mg) under the same
conditions described above afforded epifortuneme as a pale
yellow amorphous sohd (80 mg) [«]} + 134 4° (MeOH, ¢ 0 06),
RR, 66, R, 041 and 024 (in systems A and B, respectively), IR

yKBram =1 1298 1800 1670 1806 1422 1960 1110 a0a4d 10210 TF
Vmax Ol 10173, 15370, 131V, 1OUJ3, 1400, 140U, 111U ENT 1USV E£i-

MS (probe) 70eV, m/z (rel mt) 327 (27), 312 (17), 296 (39), 144
(17), 132 (37), 117 (10), 97 (12), 91 (17), 85 (65) and 83 (100) ‘H
NMR (CDCl;) 4 6 67 and 6 53 (1H each, s, for H-15 and H-18),
650 (1H,d,J = 10 Hz, H-1), 5 95-5 74 (2H, m, H-2 and H-7), 3 87
and 3 77 (3H each, s, OMe on C-16 and C-17)and 3 30 (3H, 5, C-3
OMe) '*C NMR (CDCli;) 6 14770 (s), 146 51 (s), 143 33 (s),
13190 (s), 131 44 (d), 127 93 (s), 123 71 (d), 122 60 (d), 115 45 (d),
11377 (d), 76 21 (d), 71 21 (s), 59 71 (t), 5594 (q), 55 70 (g), 49 44
(1), 3990 (¢), 3274 (t) and 2340 (1)
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