
Phytochem~fry, Vol 23, No 10, pp 2355-2357, 1984 0031-9422/84 $3 oO+OOO 
Prmted UI Great Bntam Q 1984 Peqamon Press Ltd 

ALKALOIDS OF ALSTONIA SPHAEROCAPITATA* 

C CARON, Y YACHAOUI, G MASSIOT, L LE MEN-OLIVIER, J PussETt and T SBvENETt 

Facultd de Pharmac~e (E R A au C N R S No 319) 51, rue Cognac+Jay, 51096 Rm Udex, France, TLaboratolre des Plantes 
Medlcmales du C N R S B P 643, Noumea, New Caledoma 

(Recelued 14 February 1984) 

Key Word Index-Mstonm spbuerocaprtata, Apocynaceae, mdole alkaloids 

Abstract-Twenty alkaloids have been Isolated from the leaves, frmt and stem-bark of AIstonla sphaerocap~tata from 
New Caledoma They were vmcamedme, 10_methoxyvmcamedme, Z-lsosrtsmkme, ak uamrmcme, quatemoline, 1 l- 
methoxyakuammlcme, tubotitlwme, 1Gmethoxyvmcamedme N(4)-oxlde, cabucrahne, cathafohne, caberohne, vmco- 
ndme, quebrachldme, quatemoxme, nor C-fluorocuranne, desoxycabufihne, nordesoxycabufihne and three alkaloids 
of unknown structure 

INTRODUCTION 

AIstotua sphaerocqtata Bolt 1s an 8-15 m high tree of 
New Caledoma It 1s a new species, desc&ed by Bolteau 
m 1977 [l] As part of our chemotaxonormc work on the 
Alstonza from New Caledoma, we herein descnbe our 
results on its alkaloid content 

RESULTS AND DISCUSSION 

Extractions were conducted in the usual fashion and the 
yield of alkaloids was 22 g/kg m the leaves, 2 g/kg m the 
fruit and 6 6 g/kg m the stem-bark The alkaloid nuxtures 
(AM) were separated by a combmatlon of medmm 
pressure LC and prep TLC 

Twelve ldentlfied alkaloids were isolated from the 
leaves They were, in order of increasing polamy vmca- 
medme 1 (1% of AM), lO-methoxyvmcamedme 2 (2 %), 
Z-lsosltsmkme 3 (0 02 %), akuammlcme 4 (3 %), quater- 
nohne 5 (0 5 %), 1 I-methoxyakuamrmcme 6 (4 %), tubo- 
talwme 7 (0 5 %), lO-methoxy vmcamedme N(4)-oxide 8 
(2 %), cabucrahne 9 (8 %), cathafohne 10 (8 %), caberohne 
11 (0 5 %) and desoxycabufilme 12 (0 5 %) Alkaloid 10 1s 
also known as alkaloid X from Catharanthus roseus [2] 
and although not definitively proved, quatemohne 5 
seems to be identical to raucubame [3] Compounds 1, 
4-7, 9-12 are known compounds ldentlfied by direct 
comwson with reference samples The major alkaloids 
of the leaves are the pours cathafohne lO/cabucrahne 9, 
quaternohne S/caberohne 11, wluch only differ by a 
methoxyl substltuent on the aromatic nng, separation of 9 
and 10 IS tedious and can only be achieved by multiple 
migration TLC 

Vincamedine 1 (vincamaJine acetate), also isolated from 
A deplunchet [4], 1s accompanied m A sphuerocupltata by 
compound 2, which possesses very snmlar spectral prop- 
erties Then ‘H NMR spectra are supenmposable except 
for the aromatic area and for a three proton smglet at S 3 7, 
which IS absent m the spectrum of 1 The mass spectrum of 

l Part 87 in the senes “Plants from New Caledoma” For part 
86seeMehn,H,Sclamama, F , Plat, M and S&net, T , Ann. 
Pbmm (m press) 

2 shows an [M]’ at m/z 438 which analysed for 
CISHJONzOS Fragments pertaining to the mdole part of 
the molecule are shifted 30 mu above the correspondmg 
fragments of 1 These data led to the conclusion that 2 1s a 
methoxylated vmcamedme Location of the methoxyl 
group on the mdole rmg is secured by comparison of the 
13C NMR spectra of 1 and 2 (Table 1) As anticipated, 
these spectra are supernnposable ( f 0 1 ppm) except for 
those carbons related to the aromatic nng We propose C- 
1Oas the substltutlon position in 2 to account for the shifts 
of the aromatic carbons and espectally that of C-12 
(6 1110) Ample precedent exists in the hterature for such 
a use of 13C shifts m the determmatlon of a methoxyl 
substltuent on a dlhydromdole ring [S, 63 

Compound 8 displays spectral properties (UV, mass 
spectrum, IR) similar to those of 2, slight differences are 
found m the ‘H NMR spectra, in the 64 O-4 5 region, 
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Table 1 ‘“C NMR spectral data of 1 and 2 (CDCI,, 6, TMS, 
attnbutlons according to ref [5]) 

Posmon 1 2 Positlon 1 2 

c-2 756 756 
c-3 53 2 53 3 
c-5 617 61 I 
C-6 36 5 366 
C-l 562 562 
C-8 129 1 1306 
c-9 123 3 1097 
c-10 1189 1487 
c-11 128 7 113 1 
c-12 1094 1110 
c-13 1545 1537 
c-14 219 219 
c-15 305 305 

C-16 590 59 1 
c-17 750 75 1 
C-18 127 127 
c-19 1167 1167 
c-20 1369 1369 
c-21 556 55 7 
N-Me 34 2 349 
C-lO-OMe - 559 
COOMe 1723 1723 
COO& 515 515 
OcOMe 1684 1684 
OCO& 207 208 

which corresponds to the H-C-N protons of the mol- 
ecule The hypothesis of 8 being the N-oxide of 2 stems 
from then behavlour on TLC (different moblhtles but 
identical colours with spray reagents), this has been 
confirmed by the conversion of 2 mto 8 using p- 
mtroperbenzolc acid 

The non polar alkaloid 3 1s an mdole as shown by its 
UV absorption (227,283 and 290 nm) Its mass spectrum 
1s reminiscent of that of the sltslrlkmes In these com- 
pounds, the [Ml+ at m/z 354 1s accompanied by an 
intense [M - 11’ ion and by fragments correspondmg to 
the loss of Hz0 (m/z 336), CHzOH (m/z 323), C02Me 
(m/z 295) and CH20H<HX02Me (m/z 251, 100%) 
Ions at m/z 156, 169, 170 and 184 derwe from the j- 
carbohne part of the molecule Compound 3 belongs to 
the lsosltslrlkme series and not to the sltslrlkme series, as 
demonstrated by the ‘H NMR spectrum of 3, m which a 
quartet at 6 5 45 and a three proton doublet at 1 73 signify 
an ethyhdene side chain Direct comparison of 3 and of 
16R and of 16s-lsosltsmkmes showed the three com- 
pounds to be different Recent publications by Husson et 
al [7] on the reduction products of 4,21-dehydrogeasos- 
chlzme and by Cordell et al [S] on the lsolatlon of 16s Z- 
lsosltslrlkme lead us to consider that 3 could be the 
missing 16R Z-lsosltslnkme That this was the case was 
demonstrated by comparison of our data and compounds 
with those of H P Husson Two umdentdied monomers 
18 and 19 have also been Isolated, they are described m the 
Expenmental 

Slmdar extraction of the fruit gave a mixture m whtch 
11 known alkaloids were separated In order of increasing 
polarity, they are vmcorldme 13 (0 5 % of AM), vmca- 
medme 1(5 %). lo-methoxyvmcamedme 2 (5 ‘A), quebrac- 
hldme 14 (2 5 “/,), quaternoxme 15 (0 5 “/,), akuammlcme 4 
(11x), 1 1-methoxyakuammlcme 6 (9 %), lo-methoxyvm- 
camedme N-oxide 8 (1 %), cabucralme 9 (17 %), catha- 
folme 10 (11%) and desoxycabufihne 12 (8 %) Among 
these alkaloids, compounds 1, 2, 4, 6 and g-12 are also 
found m the leaves, alkaloids 13-15 were identified by 
direct comparison with authentic samples 

Analogous treatment of the stem-bark was also ac- 
complished and 11 alkaloids were separated They are, m 
order of increasing polarity vmcamedme 1 (2 % of AM), 
1Gmethoxyvmcamedme 2 (3 %), akuammlcme 4 (7 %), 1 l- 
methoxyakuammlcme 6 (8 5 %), nor C-fluorocurarme 16 

(lx), lO-methoxyvmcamedme N(4)-oxide 8 (lx), cabuc- 
ralme 9 (estimated 26 y0 of AM), cathafohne 10 (estimated 
7 %), desoxycabufihne 12 (5 %), nor desoxycabufihne 17 
(0 5 %) and an unknown dlmerlc alkaloid 20 (1%) 
Compound 17 as well as compound 12 have also been 
found and ldentlfied m A plumosa [9, lo] 

A sphaerocapltata, as m all other Alstoma from New 
Caledoma, contains mainly mdole alkaloids of type I of 
the Le Men-Taylor classlficatlon However, it offers a rare 
combmatlon of a tetracychc alkaloid (16R Z-lsosltslrlkme 
3) and of the corresponding alkaloids possessmg a C- 
16/C-7 bond (9,10,11,13 and 15) or a C-16/C-5 bond (1, 
2,8 and 14), ‘rearranged’ alkaloids with a C-16/C-2 bond 
(4, 6 and 16) are also present 

As all the New Caledoman species of Alstoma, A 
sphaerocapttata belongs to the section Dtssuraspermum 
Monachmo, same conslderatlons as mentioned m the 
work on A plumosa are of value here [9] 

EXPERIMENTAL 

General Mps are uncorr NMR were measured m CD& solns 
at 60 MHz or at 400 MHz on a prototype at the Instltut 
d’Electromque Fondamentale (Orsay) Chemical shifts are aven 
in S-values with TMS as mt standard, coupling constants are 
gven m Hz Rotations are measured m CHCl, (1Ocm cell) 
Medium pressure LC expts were run at 10 bar Colour reactions 
(CR) were obtained by spraymg plates with a soln of Ce(IV) 
(NH&SO4 Plant material was collected on the East Coast m a 
lowland ramforest near Pomdlmle (6 July, 1979) under reference 
Sevenet-Pusset 1722, an herbarmm specimen IS kept m the 
Herbarium of ORSTOM Center m Noumea 

Extractton and lsolatlon of alkaloids Finely ground leaves 
(104 kg) were wetted with 50% NH,OH (624 ml48 hr) and 
hxlvlated by means of 26 1 of EtOAc The hxlvlate was extracted 
with 2 y0 HzS04 and the aq phase made alkaline with NH,OH 
and thoroughly extracted with CHC13 The CHC13 layers were 
dried (Na2S04) and evapd m uacuo to give 23 7 g of crude 
alkaloid mixture (yield 22 7 g/kg) The AM was fractionated on 
1 kg s~hca gel H60 (elutlon pressure 10 bar, 30 ml fractions), the 
column was eluted with CHC13 (3 I ), CHCI,-MeOH (49 1.12 1, 
19 1,6 1,9 1,2 1) The tubes were analysed by TLC and pooled 
according to their composmon Vmcamedme 1 and unknowns 18 
and 19 were m fractions 101-118, IO-methoxy vmcamedme 2 
(430 mg) was m fractions 119-180 and Z-lsosltsmkme 3 m 
fractions 181-190 The content of tubes 225-265 was re- 
fractionated by CC to yield akuammlcme 4, quaternohne 5 and 
11-methoxyakuamrmcme 6, tubotalwme 7 and the N(4)-oxide of 
lO-methoxyvmcamedme 8 were found m fr 281-290 The maJor 
alkaloids cabucrahne 9 (1 75 g), cathafohne 10 (1 78 g) and 
caberohne 11 (0 15 g) were m fractions 30&360 The dlmer 
desoxy cabufihne 12 was eluted with CHCI,-MeOH (9 1) m fr 
361-427 

In the same manner 108 g of crude AM was obtamed from 
540 g of dried fruit (yield 2 g/kg) The AM was fractionated on 
250 g slhca gel H60, elutlon solvents were CH2Cl, (3 6 I), 
CH&l,-MeOH (99 1, 361, 49 1, 241, 19 1, 421, 9 1, 331, 
4 1, 18 1) and MeOH (1 5 1) Vmcondme 13 (10 mg) was m 
fractions El-1241 and 2 m fr 196240, quebrachldme 14 (54 mg) 
m fr 280-34Oquatemoxme 15 (14 mg) m fr 321-343,4,6and 8m 
fr 344-434,9 and 10 m fr 425570 while 12 was m fr 588480 

Dried stem bark (3 5 kg) yielded 23 g of crude AM which was 
also separated on 1 kg slhca gel Alkaloids 1 and 2 were eluted 
with CH&l,-MeOH (49 1) m fr 161-219,4 m fr 271470, fr 
471-571 ylelded 6,8 and nor C fluorocurarme 16 and 9 and 10 
were m fr 572-913 The dlmers 12 and 17 were m fr 914-1057 
and the unknown 20 m fr 1057-l 127 
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Alkaloids 1,4-7 and %17, available from other studies m the 
Relms laboratory, were identified by direct comparison as well as 
by exammatlon of their spectral proper&s 

Descrrpfton of new alkaloids lO-methoxyumcamedrne 2 
Cz5HJON205, (CR pink), [aIt, = -9” (c l), UV lEgH nm 247, 
313, IR vz*a cn-’ 1750, 1735, 1610, MS (rel mt) m/z 438 
(lOO), 423,379,264,222,200, 190,187,174, ‘H NMR (60 MHz) 
6 5 68 (s, 1 H), 5 25 (q, J = 7 Hz, 1 H), 3 7 (s, 3H), 3 6 (s, 3H), 2 65, (s, 
3H), 185 (s, 3H), 155 (d, J = 7 Hz, 3H) Unknown 18 (CR 
yellow), UV l&yH nm 233, 280, IkpH-H’ nm 225, 258 (sh) 
290, IR vgc13 cm-’ 3460, 1770, 1635, MS (rel mt) m/z 366 
(lOO), 336, 308, 265, 229 (85). 200 (98), 199, 182, 170, 158, 
‘HNMR(4OOMHz) 672(d,J=2Hz,lH),715(d,J=8Hz, 
lH), 6 8 (dd, J = 2 Hz and 8 Hz, lH), 4 6 (m, 2H), 3 85 (s, 3H), 3 1 
(s, 3H) Unknown 19 (CR orange), UV ASH nm 233, 283, 
IR v~Xc’~ cm- ’ 1760,1635, MS (rel mt ) m/z 336 (lOO), 306,229 
(22). 200 (40), 183, 170, 108, ‘H NMR (6OMHz) 672-67 (m. 
3H), 3 8 (s, 3H), 1 1 (t, J = 7 Hz, 3H) lO-Methoxyumcamedm 
N(4)-ox& 8 C,,H,,NzO, (CR red), [aIt, = -2” (cl), 
UV AM&H nm 212,248,305, IR vEF’3 cm-’ 1740, MS (rel mt ) 
m/z %, 438 (lOO), 379, 264, 222, 212, 200, 190, 187, 174, 
‘HNMR(6OMHz) s565(s,lH),54(q,J=7Hz,lH),37(~, 
3H), 3 65 (s, 3H), 2 6 (s, 3H), 1 85 (s, 3H), 1 55 (d, .I = 7 Hz, 
3H) Z-lsosttsznktne 3 CZ1Hz6NZOJ, mp 183”, CR pale yellow 
green, [a],, = -32” (c 1), UV IEH nm 227, 283, 290, 
IR YEI) cn- ’ 3400, 1710, 1450, 1380, MS (rel mt ) m/z 354 
(lOO), 353, 339, 337, 323, 295, 251, 249, 237, 184, 170, 169, 156, 
‘H NMR (60 MHz) 68 6 (s, lH), 7 5-69 (m, 4H), 5 45 (q, J 
= 6 Hz, lH), 3 7 (s, 3H), 17 (d, J = 6 Hz, 3H) Unknown daner 20 
(CR purple), [aID = - 32” (c l), UV ASH nm 218, 231 (sh), 
256 (sh), 288, 294, IR v$&? cn- 1 3360, 1730, 1670, 1620, MS 
(rel mt ) m/z 732 (lOO), 702,701,656,629,381,366,365 (78), 350, 
335,194, ‘H NMR (400 MHz) 67 2 (d, J = 7 Hz, lH), 7 1 (d, J 
= 7 Hz, lH), 7 0 (t. J = 7 Hz, lH), 6 85 (t, J = 7 Hz, lH), 6 2 (s, 

lH), 6 18 (s, lH), 5 28 (dq, J = 7 Hz, 2H), 4 85 (s, lH), 4 2 (d, J 
= 8 Hz, 2H), 3 9 (s, 3H), 3 6 (s, 3H), 3 0 (s, 3H), 2 8 (s, 3H), 2 63 (s, 
3H), 16 (d, J = 7 Hz, 3H), 125 (d, .I = 7 Hz, 3H) Oxldat~on of 1Cr 
methoxyumcamedme 2 lO-Methoxyvmcamedme (20 mg) was 
dissolved m 2 ml CHzClz to which 15 mg of p-mtroperbenzolc 
acid was added After 30 mm to the soln was added 1 ml 2 N 
NaOH, usual treatment of the organic layer yielded 15 mg of lO- 
methoxyvmcamedme N-oxide identical to 9 (TLC, UV, IR, MS) 
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