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Abstract—Ten alkaloids belonging to the homoerythrinane group have been 1solated from the leaves of Phelline
comosa var. robusta and 1dentified by spectroscopic methods and chemcal correlations

INTRODUCTION

The position of the genus Phelline (Phellinaceae) which 1s
at present under review includes about twelve species
which are endemic to New-Caledoma The chemotaxo-
nomic investigation of the alkaloids of these spectes led us
to study the alkaloids of a new variety of Phelline comosa
P comosa Labill var robusta (Baill) Loesner [1] The
plant, generally a tree between 6 and 8 m high with large
and typically dentate leaves, was collected at Mount
Oungone on 8§ May 1986 in a humid forest on ultrabasic
soil

RESULTS

The dried leaves were basified with an aqueous sol-
utton of sodium carbonate (10% w/v) to avoid artifact
formation 1n the presence of ammonium hydroxide [2, 3]
The extraction was then carried out by standard pro-
cedures yielding the crude alkaloid fraction (7 58 g/kg)
The known alkaloids were characterized by direct com-
panson with authentic samples Five of them had been
previously identified from P comosu Labill [4, 5]. com-
osine (1), comosidine (2), 2-epi-homoerythratimne (3), com-
ostline (4) and comosivine (5), the last one, holidinine (6)
had been isolated from P sp aff P lucida [6]

The elemental composition of the major new alkaloid,
robustivine (7), was shown to be C,,H,-NO, by micro-
analysis of its hydrochloride Its mass spectrum exhibited
a molecular peak at m/z 345 and a base peak at m/z 301
This fragmentation s consistent with the loss of HO-CH
=CH, by a retro-Diels—Alder reaction in the ring A of a
A'® homoerythrinane skeleton {4, 5, 7] indicatmg the
presence of a hydroxyl group at C-3 All the MS
fragmentations were similar to those of comosivine 8 with
a shft of 14 umts for the fragments containing the
substituent at C-3 (See Table 1) This alkaloid and
comostvine 5 presented the same chromophore as shown
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by their identical UV spectra Thus, the plane structure 7
was assigned to this new alkaloid '*C NMR (Table 2)
and '"HNMR confirmed ths attribution. The coupling
constants between H-C-3 and the two protons at C-4
agreed with a pseudoaxial proton at C-3 The comparison
of molecular rotations of 5 and 7 allowed the same
configuration to be assigned to the spiro carbon C-5

A second new alkaloid 8 of elemental composttion
C,,H,4oNO; by microanalysis was named 1.6-epoxy-
comosivine on the basis of 1ts spectrocoprc data absence
of OH, NH and carbonyl groups in 1ts IR spectrum,
molecular peak [M]" as the base peak at m/z 375 in 1ts
mass spectrum {16 units more than for comosivine 5).
Identical UV spectra of 5 and 8 and close chemical shifts
of therr aromatic carbons (Table 2) suggested the same
substitutions on the aromatic ring The '3C NMR spec-
trum also showed signals characteristic of a quaternary
carbon at 669 and a methine carbon at 457 4 demon-
strating the presence of a trisubstituted epoxide ring
Absence of an ethylenic proton 1n its "H NMR spectrum
m which a signal at §3.79 was partially masked by the
signal of one of the three aromatic methoxyl groups
Systematic decoupling experiments showed that this was
due to the proton on C-1, the high chemical shift of the C-
1 proton on the epoxtde ring agreed with the previously
reported configuration [8]

Two minor alkaloids, robustiline and iso-robustiline,
difficult to separate, were obtamned in small amounts
Spectroscopic compansons showed that they had the
same functional groups and closely related structures
Therr identical mass spectra had the molecular peak at
m/z 329 Therr UV spectra showed a phenolic group
Their 'H NMR spectra indicated the presence of a di-
substituted double bond, an aliphatic and an aromatic

Table 1 MS fragmentations for alkalowds § and 7

0]

359 (M*)
345 (M)

328 301
328 301

286 178 165 146
286 164 151 146

~
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R? “Rl
1 R!'= R?= CH, 3 R'= OH,R? = R¢ = H, R = R = RS = Me
2 R'= RZ= Me § R'= R2= H,R3= R4= RS = Me, R® = OMe
6§ R'= R2= Ré¢= H R¥= RS = Me, R® = OMe
7 R'= R?= R3= H,R%= RS = Me, R® = OMe

8 4 R! = R = Me

9a or9b R! = H, R? = Me

9bor9a R!= Me, R2 = H
EXPERIMENTAL

methoxyl groups. The chemical shifts for the two singlets
of para aromatic protons were the major difference
between the spectra of these two alkaloids which differed
only in the pattern of their substituents (hydroxyl and
methoxyl) on the aromatic ring. To confirm the plane
structure of alkaloids 9a and 9b, the latter was treated
with an excess of diazomethane to furnish the known
comosiline (4) [5]

This investigation shows that the alkaloid composition
of this new variety of Phelline comosa is rather different
from those of the P. comosa Labill [4, 5] previously
studied, the major alkaloids bearing three oxygenated
substituents on their aromatic ring.

Optical rotations CHCl; soln g/100cm?®, UV spectra
C,H;OH, 4., nm {(g) IR spectra. v, cm~!, CHCl;) '"HNMR
spectra CDCl,, 6 =0, TMS, coupling constants, J, are given 1n
Hz Prep TLC was performed on silica gel HF 254 Merck and
CC on silica gel (70-230 mesh) Merck

Plant material Leaves of Phelline comosa Labill. var. robusta
were collected at Mount Oungone in New-Caledonia A
voucher specimen (Radpbaly-La Barre 126) has been deposited
in the Herbarium at the ORSTOM Center of Noumea.

Extraction The powdered plant was wetted with a 10%
Na,CO, soln and extracted with CH,Cl, 1n a Soxhlet apparatus
until a negative Mayer's test was obtained. The concd organic

Table 2 '>CNMR of alkalouds §, 7 and 8 (CDCl; 6 =0 TMS)

c cC C CH CH CH C C CH

Arom. C, Arom C, C,s G, C, Cs OMe C, OMe-C, CH,N CH, CH,

1517 1432 1413 1162 1115 744 694 612 557 504 383 279

5 149.4 1379 60.7 468 321 259
1284 563 235

1517 1426 1413 1169 1114 657 700 613 504 416 277

7 149.8 1375 60.8 467 355 258
1285 562 232

1519 1414 1088 730 705 669 613 574 558 497 416 280

8 1499 1374 60.8 459 301 258
1294 562 28
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soln was then extracted with 2% HCI, the acidic phases made
alkaline with Na,COj; and extracted with CH,Cl, giving the
crude alkalord mixture (6 06 g)

Isolation of alkaloids The alkaloids (6 g) were chromato-
graphed on silica gel with CH,C1,-MeOH (99 | to 17 3) as
eluent Among the constituents of the fraction eluted with
CH,Cl,-MeQOH 49 1 (1 86 g), comostvine 5 (0 83 g) was separ-
ated through 1its solubility m hexane The other alkaloids,
comosiline 4 (98 mg) and 1,6-epoxy-comosivine 8 (373 mg) were
obtained after prep TLC (eluent hexane-EtOAc 1 4 and 2 3).
The alkaloids 9a (20 mg) and 9b (40 mg) were separated by prep.
TLC (eluent hexane-ether-MeOH 3 20 2, 4 successive elutions)
From the fraction eluted with CH,Cl, -MeOH 97 3 (1 11 g) the
following alkaloids were 1solated after prep TLC comosine 1
(134 mg), comosidine 2 (43 mg), 2-epi-homoerythratine 3
(335 mg) and hohdinine 6 (78 mg) Robustivine 7 (1 335 g) was
isolated from the fractions eluted with CH,Cl,-MeOH 24 1
(112g)and 19 1 (105 g)

Robustivine 7 [a]p + 103 7' (CHCI;, ¢ 0 7), hydrochloride mp
=234, C,,H,sNO,C], calculated % C=629, H=7 39, N=3 67,
found % C=6273, H=7 18, N=340 IR 3350, 2920, 1580, 1480,
1440, UV 212 (13 800), 280 (850) 'H NMR (200 MHz) 6 67 (s,
1H, H-15), 560 (m, 1H, H-1), 390 (s, 3H, arom OMe), 3 81 and
380 (28, 6H, arom OMe) '3C NMR (Table 2), MS (Table 1)

1,6-Epoxy comoswme 8 Mp=136°, [x],+103 (CHCI;, ¢
055), C,;H,oNO; calculated % C=67.18, H=779, N=373,
found % C=67 10, H=7 97, N=3.60, IR 3025, 1625, 1540, 1490,
1450, 1360, UV 215 (11 800), 282 (1600), 'H NMR (400 MHz,
attobution after decoupling experiments) 6 55(s, 1H, H-15), 389
and 3 82 (25, 6H, 2 arom OMe), 379 (d, I|H, H-1), 378 (s, 3H,
arom OMe), 348 (m, 2H, H-10a and H-12a), 332 (br d, 1H,
J10a 100=13 5, H-10b), 3 16 (s, 3H, C;- OMe), 301 and 2 96 2m,
2H, H-8a and H-3), 2 82 (m, 1H, H-8b), 2 59 (m, 1 H, H-12b), 2 54
(dd, 1H, H-4a), 2 29 (m, 2H, H-2a and H-7a), 205 (dd, 1H, J,, ,,
=155, Jd, ;=67 H-2b. 183 (m H-Thi 181

v 3

J4a av~J3 a6~ 113, H-4b), 1 78 (m, 1H, H-11a), I 58 (m, 1H, H-
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11b) '3C NMR (Table 2), MS m/z 375(M ™), 344, 288, 194, 181
(100%), 180

Alkaloid 9a Mp=228°,[a]p +712° (CHCl;, c048), IR 3550,
2950, 1600, 1515, UV (neutral) 208 (17900), 282 (2000), (basic)
251 (9100), 293 (4530). '"H NMR (200 MHz) 690 (5, [H, arom),
6 64(s, 1H, arom },602and 5 76 (2 br d,2H. J =10, H-1 and H-2),
542 (QH), 380 (s, 3H, arom OMe), 3 30 (s, 3H, C-3 OMe). 1 67
(dd, H-4ax ), MS (m/z) 329 (M ', 100%), 314, 298, 242

Alkaloid 95 Mp=205", [x],+69 7° (CHCl,, ¢ 046), IR 3550,
3010, 1600, 1515, UV (neutral) 211 (14250), 282 (3350); (basic)
251 (10900), 297 (6400) 'H NMR (200 MHz) 6 97 (s, 1H, arom ),
656 (s, 1H, arom ), 599 and 576 (br d and dd J =10, J' =2, H-1
and H-2), 533 (OH), 3 81 (s, 3H, arom OMe), 3 30 (s, 3H, C-3
OMe). 168 (dd. H-4ax ). MS (m/z) 329 (M ™), 314 (100%), 298,
242
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