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N-METHYL-2,3,6-TRIMETHOXYMORPHINANDIEN-7-ONE N-OXIDE: 
A MINOR ALKALOID FROM ALSEODAPHNE PERAKENSIS 

NORDIN H. LAJIS; ZURINA MAHMUD, 

Department of Chistry ,  UniwJiti Pertanian Malaysia, 43400 Scrhng, Srlangor, Malay~ia 

and ROBERT F. TOIA 

Puticidc Chi s t ry  and Toxicology Laboratmy, Department of Entomological Scinrcu, 
Unimity of Calymia, Berkeky, Ca/.$mia 94720 

hSTRACr.--The novel alkaloid N-methyl-2,3,6-trimethoxymorphi~dien-7-one N -  
oxide [2] has been isolated as a minor constituent from Als&phnept7uknrrisS. 

Alsdpbne perakensis (Gamb.) Kos- 
term. (Iauraceae) is a tree of moderate 
size that is widely distributed through- 
out peninsular Malaysia. Although there 
has been no reported use of this plant in 
traditional folk medicine practices (l), 
in field tests the leaves were found to be 
rich in alkaloids (2).’ Initial chemical 
work on this species (3) led to the isola- 
tion of the major alkaloidal component, 
N-methyl-2,3 ,6-trimethoxymorphinan- 
dien-7-one El), a compound noted pre- 
viously in Cocculus laurafolius DC. 
(Menispermaceae) (4), Rhzgzucarya w e -  
mifeu Miers (Menispermaceae) ( 5 ) ,  and 
Litsea sebifera B1. (Lauraceae) (6). 

In further work, we have now isolated 
a new polar, minor alkaloid, N-methyl- 
2,3,6-trimethoxymorphinandien-7-one 
N-oxide 121 present in the extract of the 

1 

‘At the time of collection and preparation of 
this “Proceedings” the plant was tentatively as- 
signed, incorrectly, as Deba&a mirrocmpa. 

0 

2 

leaves of A .  perakmis. All attempts to 
crystalize the alkaloid, which is rather 
hygroscopic, proved hi t less ,  and after 
purification by multiple preparative tlc 
the compound was obtained as an 
amorphous, pale yellow solid. 
The spectroscopic data were particu- 

larly useful in assigning structure. The 
uv spectrum is similar to that of 1 (7), 
suggesting close similarities in the re- 
spective chromophores, and the ir spec- 
trum substantiated the presence of the 
conjugated carbonyl and aromatic 
functionalities. The general appearance 
of the ‘H-nmr spectrum of 2 was also 
similar to that of 1, with the exception 
of small chemical shift differences in 
comparable resonances. Three methoxy 
substituents and the N-methyl group 
were clearly present (6 3.89, 3.85, 
3.80, and 3.41, respectively), and four 
one-proton singlet signals were consis- 
tent with the two para oriented aromatic 
protons and the two cyclohexadienonyl 
protons. Other discrete structural ele- 
ments recognizable, which were ac- 
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counted for in terms of the coupling pat- 
terns and the remaining resonances, 
were an isolated -CH,CH,- and an iso- 
lated -CH,CH : spin system. 

The mass spectrum of 2 afforded a 
molecular ion at mlz 357 consistent with 
a molecular formula of CZOH23N05, in- 
dicating the presence of an additional 16 
mass units with respect to 1. Further- 
more, a discrete loss of 16 amu to give an 
ion at mlz 34 1 was observed. These data, 
together with the considerations noted 
above, suggested 2 to be the N-oxide de- 
rivative of l. 13C-nmr data supported 
this assignment. Again the spectrum 
showed close similarities to 1 (7) but 
with substantial downfield shifts for the 
carbon atoms attached to nitrogen 
(Table 1). This is consistent with either a 
deshielding or inductive effect of an N- 
oxide. 

Proof for structure was achieved by 
peracid oxidation of 1. (8)  to give the N- 

TABLE 1. Comparison of I3c nmr Data of N- 
Methyl-2,3,6-trimethoxymorphinandien-7- 

one [U (7) and Its N-Oride (21. 

c -1  . . . . . . . 
c-2 . . . . . . . 
c-3 . . . . . . . 
c-4 . . . . , . . 
c-5 . . . . . . . 
C-6 . . . . . . . 
c-7 . . . , . . . 
C-8 . . . . . . . 
c-9  . . . . . . . 
c- 10 . . . . . . . 
c-11 . . . . . . . 
c-12 . . . . . . . 
C-13 . . . . . . . 
C- 14 . . . . . . . 

C- 16 . . . . . . . 
N-Me . . . . . . 
2-OMed . . . . , 

3-OMed . . . . , 

6-OMe . . . . . , 

C-15 . . . . . . . 

Compound 

110.39 
148.00 
148.35 
108.63 
118.81 
151.39 
180.80 
122.15 
60.89 
32.63 

128.76 
129.99 
42.29 

161.75 
41.18 
45.68 
41.76 
56.33 
55.86 
55.10 

2 

110.99 
149.57' 
149.58' 
109.50 
117.58 
152.50 
180.34 
124.38 
76.30 
36.01b 

127.46' 
130.65' 
41.08 

155.94 
37.30b 
60.52 
57.98 
56.98 
56.64 
55.92 

+ese asignments are not unambiguous and 
may be reversed. 

oxide. Direct comparisons of this mate- 
rial with the naturally occurring com- 
pound showed them to be identical apart 
from small differences (< 3%) in the cal- 
culated uv extinction coefficients. In ad- 
dition, Zn/H,!3O4 reduction of the 
naturally occurring N-oxide gave 1 as 
the major product, and this co- 
chromatographed with an authentic 
sample. 

The presence of oxidation products in 
an extract raises the question as to 
whether or not the component is, in fact, 
an artifact. In this instance direct tlc 
examination of freshly collected and ex- 
tracted leaf material indicated the N -  
oxide to be present. 

EXPERIMENTAL 
GENERAL EXPERIMENTAL PROCEDURES.- 

Mp's were determined on a Kofler hot-stage and 
are uncorrected. Ir spectra were recorded on a 
Beckmann spectrophotometer and uv spectra on 
an Hitachi model 200-20 instrument. Eims were 
obtained on an AE 1-MS 12 Instrument via a VG- 
display data acquisition system. 'H- and "C-nmr 
spectra were recorded for CDCI, solutions on a 
Bruker Am 500 spectrometer at 500 and 125.7 
MHz, respectively, or 'HspectraonaBruker WP 
80 (80 MHz). Resonances are referenced to TMS. 

PIANT MATERIAL.--L~~V~S from A. p ~ h i ~  
were collected from the Sungkai Forest Reserve, 
in Central Peninsula Malaysia, and airdried. 
Voucher specimens designated as "B 10" were pre- 
pared and deposited in the herbarium, Univeniti 
Penanian Malaysia. Airdried leaves (4 kg) were 
ground to a fine powder and extracted as previ- 
ously described (3) to give the crude alkaloids 
(10.7 g, 0.27%) a5 a brown gum. Preliminary 
fractionation of this gum by cc (Si gel 2 3 U O O  
mesh, Merck) gave a polar fraction from which 
the title compound 2 was isolated by preparative 
tlc (Si gel, CHC1,-MeOH (9: I)] as an amorphous 
pale yellow solid: uv A max nm (log e) {EtOH] 
236 (3.96), 282 (3.06); ir y max cm-l (CHCI,) 
1675 (C=O), 1650 (C=C), 1620, 1520 (aroma- 
tic), 1250, 1225, 1175, 1125, 750; 'H nmr 6 
6.84(s, lH), 6.63 (s, lH), 6.59(s, 1H). 6.51 (s, 
IH), 4.36 (br s, lH), 3.89 (s, 3H), 3.85 (s, 3H), 
3.80 (s, 3H), 3.48 (dd, / = 6 ,  19.1 Hz, W ,  
3.41(s, 3H), 3.32(d,]=19.1Hz, 1HL3.20  
(ddd, 2H), 2.75 (ddd, IH), 1.85 (ddd, IH); 
eims d z  (%) (MI+ 357 (6), 341 (II) ,  326 (5), 
298 (20), 285 (25), 284 (loo), 283 ( 1 4 ,  269 
(24), 256(18), 255 (14 ,  241 (26). 

N-OXIDATION OF N-METHYL-2, ~ , ~ - T R I M E -  
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THOXYMORPHINANDIEN-7-O" [1] .-N- 
Methyl-2,3,6-trimethoxymorphinandien-7-one 
(59 mg) in EtOH (4 ml) was oxidized with H202 
(30%, 0.4 ml) at m m  temperature for 2 days. 
Excess H202 was destroyed by addition of a small 
amount of Mn02 with intermittent shaking until 
the evolution of gas had ceased (8). The mixture 
was filtered and the filtrate evaporated under re- 
duced pressure. The crude product (5 1 mg) was 
subjected to tlc [Si gel, CHC13-MeOH (9: l)] to 
give N-methyl-2,3,6-trimethoxymorphinandim- 
7-0ne N-oxide (32 mg, 52%). Comparison ofthe 
synthetic N-oxide with the ~ t u r a l l y  occurring 
material by tlc, MU, ir, uv, and eims analyses 
showed them to be identical. 

REDUCTION O F  N-METHYL-2,3,6-TRIME- 
THOXYMOW"DEiN-74NE N-OXDE [2].- 
A sample of the ~ t u r a l l y  occurring N-methyl- 
2,3,6-trimethoxymorphinandien-7-one N-oxide 
(37 mg) was dissolved in 2 N H$04 (5 ml), Zn 
powder (0.4 g) was added, and the mixture was 
stirred at mom temperature for 5 h. The solution 
was filtered, diluted with H20,  basified with 
anhydrous Na2C03, and extracted with CHCI, 
(3 X 50 ml). After drying, the CHCI, was evapo- 
rated to give the crude product mixture (20 mg) 
which was examined by tlc [Si gel, CHCI,-MeOH 
(9: 1)l. The major component cochromatographed 
with N-methyl-2,3,6-trimethoxymorphnandim- 
7 -one. 
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