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!kyWerd~hdex ~Phellrnr comcrsa, Phclhnaceae. homoerythnnane, comosme, comos&m, 2-epl-h~omocryihratne, 

comosrlme, comoslvme, hohdlmne, robustlvme, 1.6~epoxy-comoslvme, robustdme, Iso-robustdme 

Abstract-Ten alkaloids belongmg to the homoerythrmane group have been tsolated from the leaves of Phehe 

comosa var. robusta and ldentlfied by spectroscopic methods and chemical correlatrons 
.___ ___-__- -__ 

INTRODUCTION 

The positlon of the genus Phelline (Phelhnaceae) which IS 
at present under review mcludes about twelve species 
which are endemic to New-Caledoma The chemotaxo- 
nomlc investigation of the alkaloids of these species led us 
to study the alkaloids of a new variety of Phelhne c omosa 
P comosa Lab111 var robustu (Ball1 ) Loesner [I] The 
plant, generally a tree between 6 and 8 m high with large 
and typlcally dentate leaves, was collected at Mount 
Oungone on 8 May 1986 m a humld forest on ultrabaslc 
sod 

RESLTLTS 

The dried leaves were baslfied with an aqueous sol- 
utlon of sodmm carbonate (10% w/v) to avoid artifact 
formatlon m the presence ofammomum hydroxide [2,3] 
The extractlon was then carried out by standard pro- 
cedures yleldmg the crude alkaloid fraction (7 58 g/kg) 
The known alkaloids were characterized by direct com- 
parlson with authentic samples Five of them had been 
previously identified from P ~otnosu Lablll [4, 51. com- 
osme (I), comosldme (2), 2-epl-homoerythratme (3), com- 
osdine (4) and comoslvme (5), the last one. hohdmme (6) 
had been isolated from P sp aff P lucrdu [6] 

The elemental composltlon of the major new alkaloid, 
robustlvme (7), was shown to be C,,H,,NO, by micro- 
analysis of Its hydrochloride Its mass spectrum exhlblted 
a molecular peak at m/z 345 and a base peak at m/z 301 
This fragmentation IS consistent with the loss of HO-CH 
=CH, by a retro-Dlels-Alder reactlon 111 the rmg A of a 
A1(@ homoerythrmane skeleton [4, 5, 71 mdlcatmg the 
presence of a hydroxyl group at C-3 All the MS 
fragmentations were slmllar to those of comoslvme 5 with 
a shift of 14 umts for the fragments contammg the 
substituent at C-3 (See Table I) This alkaloid and 
comoslvme 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 ‘-‘CNMR (Table 2) 
and ‘HNMR confirmed this attnbutlon. The couplmg 
constants between H-C-3 and the two protons at C-4 
agreed wrth a pseudoaxral proton at C-3 The comparison 
of molecular rotations of 5 and 7 allowed the same 
configuratlon to be assigned to the sptro carbon C-5 

A second new alkaloid 8 of elemental composltlon 
C,, H,,NO, by mlcroanalysls was named 1,6-epoxy- 
comoslvme on the basis of Its spectrocoplc data absence 
of OH, NH and carbonyl groups m Its IR spectrum, 
molecular peak [M]’ as the base peak at m/z 375 in Its 
mass spectrum (I 6 umts more than for comoslvme 5). 
Identical UV spectra of 5 and 8 and close chemical shifts 
of their aromatic carbons (Table 2) suggested the same 
substltutlons on the aromatlc rmg The 13CNMR spec- 
trum also showed signals characterlsttc of a quaternary 
carbon at 666 9 and a methme carbon at 657 4 demon- 
stratmg the presence of a trlsubstltuted epoxlde nng 
Absence of an ethylemc proton m its ‘H NMR spectrum 
m which a slgnal at 63.79 was partially masked by the 
stgnal of one of the three aromatlc methoxyl groups 
Systematic decoupling experiments showed that this was 
due to the proton on C-l. the high chemical shift of the C- 
l proton on the epoxrde nng agreed with the previously 
reported configuratlon [S] 

Two mtnor alkaloids, robustlhne and Iso-robustlhne, 
dlflicult to separate, were obtamed m small amounts 
Spectroscopic comparisons showed that they had the 
same functional groups and closely related structures 
Their ldentlcal mass spectra had the molecular peak at 
mjz 329 Their UV spectra showed a phenohc group 
Their ‘H NMR spectra mdlcated the presence of a dl- 
substituted double bond, an ahphatlc and an aromatlc 

Table 1 MS fragmentatrons for alkaloids 5 and 7 

5 359 IM + ) 328 301 286 178 165 146 

7 345 (M + ) 328 301 286 164 151 146 
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R’O 

R’O 

1 R’ = R* = CH2 

2 RI = R’ = Me 

OMe 

11 

R6 

RsO 

R40 

3 RI = OH, R’ = R6 = H, R’ = R4 = RS = Me 

5 Rl = R2 = H, R3 = R4 = RS = Me, R6 = OMe 
6 RI = R* = R4 = H, R3 = RS = Me, R6 = OMe 
7 R’ = RZ = Ra = “. R4 = RS = Me, R6 = OMe 

4 RI = R2 = Me 

9a or 9b Rr = H, R2 = Me 

9bor9a RI= Me, R1 = H 

methoxyl groups. The chemrcal shifts for the two smglets 
of para aromattc protons were the major dtfference 
between the spectra of these two alkalotds which differed 
only in the pattern of their substttuents (hydroxyl and 
methoxyl) on the aromattc ring. To confirm the plane 
structure of alkalotds 9a and 9b, the latter was treated 
wtth an excess of dtazomethane to furmsh the known 
comosihne (4) [S] 

This mvesttgation shows that the alkaloid composttion 
of this new variety of Phellrne comosa is rather different 
from those of the P. comosa Lab111 [4, 51 previously 
studied, the major alkaloids bearing three oxygenated 
substttuents on their aromatic ring. 

EXPERtMENTAL 

Optrcal rotations CHCI, soln g/100cm3, UV spectra 

C,H,OH, &,,,,, nm (E) IR spectra. v, cm-‘, CHCl,) ‘H NMR 

spectra CDCl,, 6 = 0, TMS, couphng constants, J, are given m 

Hz Prep TLC was performed on sthca gel HF 254 Merck and 

CC on sthca gel (7G-230 mesh) Merck 

Plant mated Leaves of PheIhne comosa Labtll. var. robusta 

were collected at Mount Oungone m New-Caledonia A 

voucher spectmen (Radjtbaly-La Barre 126) has been deposited 

m the Herbarmm at the ORSTOM Center of Noumea. 

Extractron The powdered plant was wetted wtth a 10% 

Na,CO, soln and extracted with CH,Cl, ma Soxhlet apparatus 

unttl a negattve Mayer’s test was obtamed. The coned orgamc 

Table 2 r3C NMR of alkalotds 5, 7 and 8 (CDCI, 6 =0 TMS) 

c c C CH CH CH C C CH 

Arom. C, Arom c, c,, c, c, C, OMe C, OMe-C, CH,N CH, CH, 

1517 143.2 1413 1162 1115 744 694 612 55 7 504 38 3 27.9 

5 149.4 137 9 60.7 46.8 32 1 259 

128.4 563 23 5 

1517 1426 1413 1169 1114 65 7 70.0 613 50.4 416 27 7 

7 149.8 137 5 60.8 467 35 5 25 8 

128.5 562 23.2 

1519 1414 108 8 73.0 705 669 61 3 57 4 558 49.7 416 280 

8 1499 1374 60.8 45.9 30.1 25.8 

1294 562 22.8 



1300 Short Reports 

soln was then extracted with 2% HCI, the acldlc phases made 

alkahne with Na,CO, and extracted with CH,CI, glvmg the 
crude alkaloid mixture (6 06 g) 

Isolatron of a[kalords The alkaloids (6 g) were chromato- 

graphed on silica gel with CH,CI,-MeOH (99 I to 17 3) as 

eluent Among the constituents of the fraction eluted with 
CH,Cl,-MeOH 49 1 (1 86 gX como~lvme 5 (0 83 g) was separ- 

ated through Its solublhty m hexane The other alkaloids, 

comosdme 4 (98 mg) and 1,6-epoxy-comoslvme 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 hexanexther-MeOH 3 20 2,4 successive elutlons) 

From the fraction eluted with CH,CI, -MeOH 97 3 (1 1 I g) the 

followmg alkaloids were isolated after prep TLC comosme 1 

(134 mg), comosldme 2 (43 mg). 2-epr-homoerythratme 3 

(335 mg) and hohdmme 6 (78 mg) Robustlvme 7 (I 335 g) was 
Isolated from the fractions eluted wrth CH,Cl,-MeOH 24 1 

(I 12g)and 19 I (1OSg) 

Rohu~trurne 7 [aID + 103 7 (CHCI,, c 0 7), hydrochloride mp 

= 234 ‘, C,,H,,NO,CI, calculated % C=62 9, H=7 39, N=3 67, 

found % C=62 73, H=7 18, N=3 40 IR 3350,2920, 1580,1480, 

1440, UV 212 (13 800). 280 (850) ‘H NMR (200 MHz) 6 67 (s, 

lH, H-15), 5 60 (m, 1H, H-l), 3 90 (s, 3H, arom OMe), 3 81 and 
3 80 (2S, 6H, arom OMe) 13C NMR (Table 2), MS (Table 1) 

1,6-Epoxy ~omosl~me 8 Mp=136”, [z&,+103 (CHCl,, c 

055). C,,H*,NO, calculated % C=67.18, H=7 79, 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), ‘HNMR (400 MHz, 
at&&X&on after derouphng eapeJ.Iments) 6 5s (& 1 H, H- 1 s!, 3 89 

and 3 82 (27, 6H, 2 arom OMe), 3 79 (d. IH, H-l), 3 78 (s, 3H, 

arom OMe), 3 48 (m, 2H, H-1Oa and H-12d), 3 32 (hr d, lH, 
J -135,H-lOb),316(s,3H,C,-OMe),301and296(2m, 10a 10b- 
2H, H-8a and H-3), 2 82 (m. lH, H-8b), 2 59 (m, lH, H-12b), 2 54 

(dd, lH, H-4a), 2 29 (m, 2H. H-2a and H-7a), 2 05 ($d. 1 H, JZr,Lh 
= 15. 5., dSb 3 = 67, H-2&, I 83 (m, H-x$ 1 x1 (dd, 
J 4a 4b -J .1,4h- I1 3, H-4b), 1 78 (m. lH, H-l la), I 5X (m. lH, H- 

1 lb) “CNMR (Table 2), MS m/z 375 (M+ ), 344,288, 194. 181 
(loo%), 180 

AIkalold9a Mp=228”, [aID +71 2’ (CHCI,, 20 48), IR 3550, 

2950, 1600, 1515, UV (neutral) 208 (179OO), 282 (2OOO), (basic) 

251 (9100), 293 (4530). ‘H NMR (200 MHz) 6 90 (s, lH, arom), 
6 64(s, I H, arom ), 6 02 and 5 76 (2 hr d, 2H. J = 10, H-l and H-2). 

5 42 (OH), 3 80 (q, 3H, arom OMe), 3 30 (\,3H, C-3 OMe), 1 67 

(dd. H-4ax), MS (m/z) 329 (M ’ , lOO%), 314. 298, 242 

AIkalord9b Mp=205’, [~],+697’(CHCI,.cO46), IR 3550, 

3010, 1600. 1515, UV (neutral) 211 (14250), 282 (3350); (basic) 

251 (10900),297(6400) ‘HNMR(2OOMHz) 697(s, lH,arom), 

6 56 (s, 1 H. arom ), 5 99 and 5 76 (hr d and dd J = 10. J’ = 2, H-l 

and H-2), 5 33 (OH), 3 Xl (s, 3H, arom OMe), 3 30 (s. 3H, C-3 
OMe). 168 (dd. H-ilax). MS (m/z) 329 (M’ ). 314 (100%). 298, 

242 
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