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Abstract-Fourteen alkaloids were isolated from the stem bark and aerial parts of Melodtnus gu&aummn They were 
11-hydroxytabersonme, venalstonme, venalstomdme, 14,15-seco-3-oxokopsmal, 3-oxovenalstonme, ll-methoxy-A’4- 
vmcamenme, 3-oxo-hydroxykopsmme, ll-methoxyd14-vmcanol, kopsmme, 15-a-hydroxykopsmme, ll-methoxy- 
tabersontne, plemcarpamme, 19-/I?-hydroxyvenalstonme and gutllaumnume 

INTRODUCTION 

As part of a chemotaxonomlc study of New Caledoman 
plants, we descrrbe m the present report the alkaloids 
isolated from the stem bark and aerial parts of Melodmus 
gudlaummu Bolteau collected and ldentlfied by two of us 
(T S and J P ) This spectes 1s classdied m the Btcorona 
section accordmg to Bolteau et al [l] 

RESULTS AND DISCUSSION 

Extractions were performed m the usual manner and 
the yield of alkaloid mixture was 8 2 % (g/kg) from the 
stem bark and 18 y0 from the aerial parts The alkaloids 
were separated by column chromatography and prepara- 
tive TLC Eleven alkaloids were isolated from the stem 
bark They were, by order of increasing polarity on TLC, 
1 1-hydroxytabersonme (1) (8 % of alkaloid mixture), 
venalstomne (2) (5x), venalstomdme (3) (5x), 14,15- 
seco-3-oxokopsmal (4) (0 5 %), 3-oxovenalstomne (5) 
(5 %), 1 l-methoxy-A14-vmcamenme (6) (lx), 3-0x0- 
hydroxykopsmme (7) (lx), ll-methoxyd14-vmcanol (8) 
(lx), gmllaummnne (9) (0 5 %), kopsmme (10) (15 %) and 
15-a-hydroxykopsmme (11) (15 %) Known alkaloids 1,2 
and 10 were identified by direct comparison with authen- 
tic samples Alkaloids 3, 5 and 11 were identified by 
comparison of their spectral and physical properties with 
literature data [2,3] The structures of the novel alkaloids 
4, 6, 8 were established as follows 

The mass spectrum of 4 showed a [M] + at m/z 368 
(CZ1HZ404N2) and fragment-ions (Scheme 1) at m/z 227 
(a), 214 (b), 195 (c), 168 (d) and 154 (e) These fragments 
were also found m the mass spectra of 3-oxovenalstonme 
(5) [2], 3-oxotabersonme [4] and 3-oxovmcaddTormme 
[S] The UV spectrum of 4, the absence an ethyl slde-cham 
pattern m the ‘H NMR spectrum and the presence m the 
mass spectrum of a typlcal kopsme fragmentation [6] 
([M - 28]+) ruled out a tabersonme-like structure The 

*Part 85 m the series “Plants from New Caledoma” For Part 
84 see Masslot, G , Gudlaume, D , Vercauteren, J and Le Men- 
Ohvier, L (1983) CR Acad Scr Ser II 296, 977 

IR and ‘H NMR spectra of 4 confirmed the presence of 
four oxygen atoms Included m a carbomethoxy umt 
(vcxo 1735 cm-‘, 3-proton smglet at 6 3 75), m a N- 
acetyl group (vcco 1650 cm- ‘, 3-proton smglet at 6 2 15) 
and man aldehyde (~c,~ 1720 cm-‘, l-proton smglet at 
69 6) The lsomerlc structure 12 was ruled out by the 
chemical shift of the aldehyde proton as well as by sodmm 
borohydrlde reduction of 4 to 13 m which the N-acetyl 
group was unaffected 

11-Methoxyd14-vmcanol (8) showed a [M]’ at m/z 
324 and Its mass spectrum was slmllar to those of 16-epi- 
A”-vmcanol (14) [7, 83 and A’4-vmcanol (15) [9] The 
main fragments of 8 (m/z 306, 295, 277, 256, 238) were 
shifted by 30 amu from the corresponding fragments of 
15 According to the ‘H NMR spectrum, a methoxy (3- 
proton singlet at 6 3 85) was located either on C-10 or C- 
11 to account for an AMX spectrum mlth JAM = 8 Hz 
(ortho), J,, = 1 5 Hz (meta), J, = 0 (para) BesIdes a 
broad singlet for two olefimc protons (H-14 and H-15), 
the ‘H NMR spectrum showed the H-16 signal as a 
doublet of doublets (&-16,~-~7~ = 10 5 Hz, JH-16,H-17c 
= 4 5 Hz) mdlcatmg a quasi-axial onentatlon of this 
proton as m eburnamme [lo] Jones oxldatlon of 8 
yielded 16, m which H-12 underwent the deshleldmg 
anisotropic effect of thecarbonyl(6 7 90) The observation 
of a meta-couphng on thrs proton fixed the methoxy- 
substltuent on C-11 m 16 and hence m 8 

1 l-Methoxyd’4-vmcamenme was suggested for al- 
kaloid 6 because of Its spectral analogles with ll- 
methoxy-A14-vmcanol (8), with eburnamenme [ 11) and 
with A14-vmcamenme (17) [9] The mass spectrum of 6 
showed Ions at m/z 277 and 238, also present m the 
spectrum of 8, but the [M]’ (m/z 306) was 18 amu lower 
The ‘H NMR spectrum showed a methoxy group and a 
set of four olefimc protons gwmg the same pattern as the 
olefimc protons of A’4-vmcamenme (17) H-16 (d, J 
= 9 Hz, 669), H-14 and H-15 (m, 654), H-17 (d, J 
=9Hz,649) 

Structures 6 and 8 were also supported by the followmg 
chemical correlations A14-16-Eplvmcme (18) was reacted 
Hrlth t-BuOK m benzene to grve A14-vmcmone (16) which 
was reduced (LIAlH4) to a mutture, the major compound 
of which was identical to 8 (TLC, [a$,, UV, IR, MS, 
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COOMe 

1 R=OH 

20 R=OMe 

R2 

$ 
COOMe 

4 RI = COMe , R2 = CHO 

12 R, = CHO, Rz = COMe 

13 R, = COMe , Rz =CH,OH 

COOMe 

COOMe 

2 R,=H,,R2=H,d4, 16PH 

3 R,=H2,Rz=H,14a,15aepoxy,16flH 

5 R,=0,R1=H,d4 ,16PH 

7 RI = 0, Rz = H , + OH mdetermmed 

10 R,=H2,Rz=H,16pH 

11 RI =H2,Rz =H, ISa OH, 16PH 

21 R, =H2 R2 =OH,A14, 16flH 

6 RI =OMe , &I6 

8 RI =OMe, R2=H,R3=OH 

14 R, =H,R2= 0H,R3=H 

15 R, =H,R2 = H,R3 =OH 

16 R,=OMe, Rz,_ 

R3 ,-O 

17 R, = H, Al6 

18 RI =OMe, R2=COOMeP Rs=OH 

NMR) Dehydration of 8 yielded ll-methoxyd’4- c, 4 e) suggested a 3-oxovenalstomne skeleton bearing an 
vmcamenme ldentlcal (TLC, UV, IR, MS, NMR) with additional 18 amu substltuent (CM]+ at m/z 368) The 
alkaloid 6 lack of any olefimc proton (NMR) and the presence of a 

The novel alkaloids 7 and 9 were only isolated in mmute hydroxyl group (IR, NMR) suggested 3-oxo-hy- 
quantlttes and the structure or elements of structure we droxykopsmme (7) for its structure The absence m the 
propose for them are provlslonal Exammatlon of the mass spectrum of a [M - 281’ fragment indicated that 
spectra of 7, and especially of its mass spectrum (ions a, b, the hydroxyl group might be present on C-18 or C-19 
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Scheme 1 Mass spectral fragmentation of 14,15-seco-3-oxokopsmal (4) 

Gutllaummttne (9) was a btsmdole alkaloid ([Ml + m/z 
616, Cd0H48Nh02; HRMS) whose mass spectrum was 
reminiscent of that of lsomenc pauclvenme (19) [12] The 
IR spectrum of 9 showed no carbonyl absorption The 
complexity of the UV spectrum (maxima at 214,236,255 
(sh), 280 (sh) and 303) agreed with the supernnposltion of 
1 1-methoxymdole and of dlhydromdole chromophores 
The ‘H NMR spectrum (400 MHz) showed five aromatic 
protons Three of them formed an AMX system com- 
patible with a substitution on C-10 or C-11, the two 
remammg aromatic protons were singlets suggesting a 
double substitution on the aromatic nucleus at C-10’ and 
C-l 1’ The three aromatic substituents were a methoxy (3- 
proton singlet at S 3 53) and a methylene (Zproton singlet 
at 6 3 86) hnkmg the two aromatic parts of the dlmer Two 
ethyl chams and four olefimc protons were also detected 
together with a doublet of doublets at 6 5 2 which was 
reminiscent of the H-16 of ll-methoxyd14-vmcanol (8) 
These data suggested that guillaummime contained a 
moiety similar to 8 The extra methylene, which links the 
two moletles of the dlmer, 1s not readily accounted for by 
the currently accepted biogenesis of the mdole alkaloids 
However, a precedent for the presence of such an extra 
carbon atom 1s found m vmdohcme [13] It 1s not 
unreasonable to think that the addition of this carbon 
atom occurs during the extraction procedure 

The alkaloid content of the aerial parts was almost 
identical to that of the stem bark Twelve alkaloids were 
Isolated, which were, by order of increasing polanty, 1 l- 
methoxytabersonme (20) (0 5 % of alkaloid rmxture), ll- 
hydroxytabersomne (1) (10 %), venalstonme (2) (0 5 %), 
venalstomdme (3) (0 5 %), 3-oxovenalstomne (5) 
(0 5 %), 1 l-methoxy-A’4-vmcamenme (6) (lx), 3-0x0- 
hydroxykopsmme (7) (lx), 19-fl-hydroxyvenalstomne 
(21) (5 x), ll-methoxy-A14-vmcanol (8) (3 %), gud- 

laummune (9) (3 %), plemcarpamme (22) (1%) and kop- 
smme (10) (1 5 %) Known alkaloids 20 and 22 were 
ldent&d by direct comparison wth authentic samples 

The new 19+hydroxyvenalstomne (21) was isolated at 
the same me by S Baassou from M retdatus and Its 
structure was independently established Full details for 
the structure elucldatlon of 21 are found m ref [9], 
physical and spectral properties of our material are 
reported m the Experimental 

Conclusron 

M gurllaumtnrt IS a novel species introduced by 
P Boiteau As mall the plants of this genus studied so far, 
the alkaloids belong to type /l of Le Men-Taylor classfi- 
cation The two subtypes aspldospermane-kopsane and 
vmcane are also present m M celastrodes, which belongs 
to the same &corona section according to Plchon It IS 
worth noting, however, that these two species bear no 
botamcal ressemblance 

EXPERIMENTAL 

General Optical rotations were determmed m CHCls NMR 
spectra were measured m CDCls solns at 60 MHz, chermcal shifts 
are gwen m S with TMS as mt standard Chromatographc 
columns were packed unth S~KXI gel (Merck H 60) TLC plates 
were sprayed (CR) with a soln of [Ce(IV)(NH&JSO,. Plant 
materml (Sevenet 470 and tienet-Pusset 1714) was collected m 
the Dome of Tiebaa m 1973 

Extractwn of stem bark Bark @OOg), alkahzed wth 
NHIOH, was luuvlated with 201 EtOAc The llxlvlate was 
extracted anth 2 % H$O* and the aq phase made alkahne with 
N&OH and extracted wrath CHCls The CHCls layer was dned 
(Na$OJ and evapd m vacua to gwe 6 6 g of crude alkaloid 
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nuxture (8 2 g/kg) The mature was placed on a s&a gel column 
(200 g) packed with CHCl, (6 5 1 ), CHCIJ-MeOH (99 1) (3 1 ), 
CHCla-MeOH (49 1) (12 1 ), CHClo-MeOH (19 1) (18 1) and 
CHCl,-MeOH (9 1) (2 1) Fractions 9-11(234 mg)contamed 1 l- 
methoxy-A’4-vmcamenme (6) and 3-oxovenalstomdme (S), frac- 
tions 12-18 (168 mg) contained venalstomdme (3), 14,15-seco-3- 
oxokopsmal (4) and 5, fractions 19-21 (245 mg) contained 
venalstomne (2), 3, 4, 5 and 3-oxo-hydroxykopsmme (7), frac- 
tlons 22-26 (368 mg) contained 11-hydroxytabersomne (l), frac- 
tions 27-29 (613 mg) contained 1 l-methoxy-A14-vmcanol (a), 
gmllaummune (9) and kopsmme (lo), fractions 52-55 (1030 mg) 
contamed 1 S-a-hydroxykopsimne (11) The alkaloids were finally 
putied by TLC (EtOAc-lso-PrOH, 99 1 or 19 1) 

Exfractlon ofaerm[ parts Aerial parts were finely ground and 
extracted as previously described 9 g of crude alkaloid mixture 
was obtained (1 8 g/kg) which was punfied on a s~hca gel column 
(270 g) packed with CHClo (fractions of 400 ml) Each fraction 
showed a very complex mixture on TLC and the alkaloids were 
punt% by prep TLC 1 1-Methoxytabersomne (20), venalstonme 
(2), venalstomdme (3), 3-oxovenalstonme (S), 1 l-methoxy-A’4- 
vmcamemne (6) and 3-oxo-hydroxykopslmne (7) were obtained 
in fraction 5 (1393 mg), 2,3,5 and 11-hydroxytabersomne (1) m 
f-on 6 (627 mg), gmllaummune (9) m fiactlon 13 (110 mg) and 
in fractions 14 and 15 (SO7 mg) with 19-fl-hydroxyvenalstonrne 
(21) and ll-methoxy-A14-vmcanol (8) Fractions 16 and 17 
(1121 mg) contained 8,9,21 and kopsmme (10) Fractions 2325 
contained pleiocarpamme (22) 

14,15-Seco-3-oxokopsma! (4) (CR orange) [aID - 41’ (c 0 4), 
UV AzH nm 213, 245, 295, IR (CHCQ cm- 1 3400, 2880, 
1735, 1720, 1650,1620, MS m/z (rel mt ) 368 (45), 340 (20), 325, 
309,296,255,227 (lOO), 215,214 (SO), 195 (64), 183,168,156,154, 
130;‘HNMR 1596(s,lH),72-64(m,4H),44(brs,lH),385(~, 
lH), 3 75 (s, 3H), 2 15 (s, 3H) 

ll-Methoxy-A’4-v~ncamen~ne (6) (CR yellow), UV lEH nm 
210,227,267,290 (sh), 300 (sh), IR (CHCla) cm-’ 1640, MS m/z 
(rel mt ) 306 (lOO), 277 (lOO), 247 (80), 238 (75), ‘H NMR 
~7%65(m,4H),69(d,lH,J=8Hz),54(m,2H),49(d,lH,J 
=8Hz),435(s,lH),lO(t,3H,J=7Hz) 

3-Oxo-hydroxyuenalstonlne (7) (CR orange), [aID - 14 5” 
(c 0 15), uv 1ggH nm 245,290, IR (CHCIJ) cm-’ 3300,1735, 
1640, MS m/z (rel mt ) 368 (30), 227 (IOO), 214 (50), 195 (60), 182, 
168,156,154, ‘H NMR 6 7 6-6 6 (m,4H),4 25 (m, 2H), 3 8 (s, lH), 
3 75 (s, 3H), 3 5 (s, 1H) 

1 l-~ethoxy-A14-u~ncunol (8) (CR yellow), [aID + 111” 
(c 0 4), uv 1ZH nm 213,233,267 (sh), 276, 300, IR (CHCls) 
cm- 1 3360, 1620, MS m/z (rel mt ) 324 (50), 306 (33), 295 (50), 
277 (lOO), 256 (20), 249 (25), 238 (25), 223, ‘H NMR 6 7 3 (d, lH, 
J = 8 Hz), 7 26 (d, lH, J = 15 Hz), supenmposed on CHCl& 
6 75 (dd, lH, J = 8,1 5 Hz), 5 45 (br s, 2H), 5 2 (dd, lH, J = 10 5, 
4 5 Hz), 3 9 (s, lH), 3 85 (s, 3H), 0 95 (t, 3H, J = 7 Hz) 

Gudlaummww (9) (CR violet), [aID + 186” (c 1), 
UV lMeOH nm 214, 236, 255 (sh), 280 (sh), 303, IR (CHC&) 
cm-‘??400, 1620, MS m/z (rel mt) 616 (88), 587, 548,546,416 
(14), 387 (lo), 336 (96), 323 (20), 308 (lo), 307 (16), 306 (16), 280 
(100x 279 (44), 277 (12), 26S,251,238,200,173 (24), 134 (40), 121 
(24), 107 (28) ‘H NMR (400 MHz) 6 7 32 (d, lH, J = 8 Hz), 6 86 
(s, lH), 6 69 (dd, IH, J = 8, 1 S Hz), 6 35 (s, lH), 6 1 (d, lH, J 
= 1 S Hz), S 82 (ddd, lH, J = 10, 5, 1 Hz), 5 62 (br d, lH, J 
= 10 Hz), 5 57 (ddd, lH, J = 10, 3, 2 Hz), S 5 (dd, lH, J = 10, 
lI-Lz),52(brd,lH,J=l3Hz),4l5(s,lH),386(s,2H),353(s, 
3H), 0 97 (t, 3H, J = 7 Hz), 0 89 (t, 3H, J = 7 Hz) 

19/?-Hydroxyuenalstonme 21 ICR orange), [aID - 39” (c 0 3), 
W lMcOH nm 212, 245, 293, IR (CHC&) cm-’ 3450, 3360, 
1730,%10; MS m/z (rel mt ) 352 (lOO), 334, 321, 308 (40), 307 
(20), 229 (20), 216 (94), 156 (32), 151 (63), 138, 123, 107 (80), 

‘H NMR 6 7 2-6 55 (m, 4H), 5 8 (br s, 2H), 3 75 (s, 3H) 
Reduction of4 to 13 Alkaloid 4 (6 mg) was dissolved m 1 5 ml 

MeOH and KBH4 (5 mg) was added The soln was stirred at 
room temp for 30 mm The reaction nuxture was then poured 
mto Hz0 and extracted with CHCls After drying and evapn, 
4mg 13 was obtamed which showed one spot on TLC 
UV AMcoH nm 213, 245, 293, IR (CHCI,) cm-’ 3400, 1735, 
1634% m/z (rel mt ) 370 (40), 352,284,254,227 (lOO), 214,212, 
195,168,167, ‘HNMR 672-64 (m,4H), 525 (dd, lH, J = 12, 
3 5 Hz exchangeable with D,O), 4 2 (br s, lH), 3 75 (s, 3H), 2 2 (s, 
3H) 

Oxldatlon of8 to 16 Alkaloid 8 (7 mg) was &ssolved m 1 ml 
Me&O and 1 drop of Jones reagent was added After 15 set the 
mixture was neutrahzed with NaHCO, and extracted with Et,0 
After drying, evapn and punficatlon on TLC, 16 (2 mg) was 
obtained UV lEH nm 217,250,283, IR (CHCl,)cm-’ 1700, 
MS m/z 322, 293, 265, 254, 217, ‘H NMR 6 7 90 (d, lH, J 
=lSHz),72S(d,lH,J=8Hz),685(dd,lH,J=8,15Hz),5S 
(br s, 2H), 4 1 (br s, lH), 3 87 (s, 3H), 10 (t, 3H, J = 7 Hz) 

Chemical correlatrons To a soln of Ai4-16-epivmcme (18) 
(100 mg) m C,Hb (3 ml) was added 100 mg t-BuOK The mixture 
was heated for 2 hr at 60” and coned In uucuo After addition of 
Hz0 the mature was extracted with CHzClz After drying and 
evapn 42 mg 16 was obtained A portlon of 16 (38 mg) was then 
reduced wth LlAlH4 m THF The reactlon gave almost exclus- 
ively one compound identical to 8 (38 mg) It was dissolved m 
CHzClz (3ml) and 5 drops of TFA were added The soln was 
stirred for 20 mm and extracted m the usual fashion The crude 
product (29 mg) was purified by TLC to give a compound (5 mg) 
identical to 6 
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