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WEAK BASLS OF LAURLLIA HOVAR-AETANDIAT

A CAUTIOEARY NOTx O OMOAPCRFHINE NMR ASSIGNMINDS

Universidad Téenica del Bstedo. Iahoratorio Central de Quimica

Liriodenine and its 1O0-methoxy derivative, for which
the name oxolsureline is »roposed, were isolated from

the weak base fraction of lasurelia novae-zelandiae

{Monimiaceae)} bark. Examination of the nmr spectra of
the latter zlkaloid and some of its congeners shows
that C11l - H does not necessarily resonate downfield

from C8~ H, as has heen generally assumed,

The bark alkaloids of ILaurelia novae-zelandime A, Cunn.

(Monimiaceae) have been studied guite thoroughly, and consist
meinly of aporvhines, 2t least one wroanorphine, and one anorphine

1, 2 Anelyvsis of the stem harks of the South American

N-oxide.
species I, genpervirens R. et Pav. and 1. philippiane Looser
vielded several ancrnhines, too, bhut weaklw basic frazctions were
senarated from hoth exbracts and were shown to contain liriodenine

3

and more bighlv substituted oxoaporvhines,” whiech vrompted us to

reexanine the New Zealand smecies,
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The stem hark of Leurelia novae-pelandine was nrocessed in the

same way as the Chilean material, furnishing a weakly hasic
frection which contained mainly liricdenine (1). A small ancunt
of another alkaloid was isolated as yellow needles melting at
2972, and its structure was shown by svecirosconic methods to be

10-nethoxy-1,2-methylenedioxy-"7-oxoanornhine (2}, for which the
+ 9 ! iy *

name oxolaureline is »nrovosed.

o

10 8 H3C0

The salient feature in the ir svectrum of oxoclaureline is the
conjurated carbonyl grouv absorntion at 1Hk2 cm"1 (in KBr). The
nmy svectrum is consistent with an cxocavoprvhine skeleton hearing
a methylenedioxy aroup on C=1 and 2, and z methoxy groun on C~-9
or 10: & (CFacOOD) 4,18 (=, 2H, OCHB), 6,71 (s, 2H, OCHEO), 7.40
(aa, 1H, &9, J*' 2, C9-H), 7.62 (s, 1H, C3~H), 8.21 (4, 1H,
2, C1i-~H), 849 (4, 1H, J &, C4~H), 8,64 (4, 1H, J 9, C8~H),
8.77 (4, 1H, J 6, C5-H).

. The 9-methoxy isomer, lenusrinoszine, has hesn described as orange

4

needles nelting at 202-72039" or 317-3192.° The 1O-methoxy com~
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nound has been svnthesized and descrived 28 s vellow solid meliing
at 2689.6 The nnmr speetrum of lanugincsine in trifluoroacetic
acid has been nublished,5 and bears = superficial resenblance to
that of our compound (Table 1). On the other hand, the nmr snec-~
tral data for lO-methoxy-1l,2-methylenedioxy~7-oxoanorvhine as
nublisbed,7 are quite Qifferent. The wide range of melting points
was of no use in deciding which structure was more likely for our
glkeleid, but direet comparison of its ir snectrum in KBr and that
of lanvuginosine clearivy showed that bhoth hases were different. As
the coupnling of the ring D proton resonances in oxolaureline indi-
cated that the C8~H signal was further downfield than the C11 ~H

8 we decided to

signal, while the ovpposite ig ususlly the case,7’
enalyze this avparent anomaly further,

It is well established that in aporvhine alkaloids the vroton
resonating furthest downfield iz C 1l -, as a consecuence of the
deshielding by ring A. In the case of lavreline, which has the
game substitution as our base in rings 4 and D, the aromatic ring
protons anpear as follows (CDO].B):9 6.2 (s. 1H, C2=-H), £.75
(g, 1H, J 8, J' 2,5, CO~H), 7.1%5 (4, 1H, J 8, C8-H), 7.66
(a, 1H, d' 2.5, C1ll=H). The lack of an oxveen suhstituent on C~9
shifts the C8 ~H resonance downfield ahout 0,3 vpm relative to the
value found in 9-substituted avorvrines, and the C1ll -H resonance
is shifted 0.1 - 0.4 vpm upfield by the C -~ 10 substituent. It seems
reascnabhle to expect 2 carhonyl groun on O~ 7 to ghift the C8-H
resonance even further downfield, whereas the flathening of the
hiphenvl skeleton on going from the avornhine to the oxcarornhine

should not affect the Cll - H resonance to the same extent. This
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is indeed the case, as illustrated in the following @iasram for
the laureline-oxolaureline nair (the & values Ffor hoth bases were
d

etermined in ODClB):

AJ‘+ 44 H

HS(:O H +143
+ 0.36

Bimilar shifts ars found in other »airs such as glaucine « oxoglay~

.10, 11

; s 12, 1% ., .
cine and nantenine - oxonanitsnine,”  ° (in 03013):

A Ji- 045 H + 0.61

}_@ H +104
OCH,

iz

In this latter case, the original assiemmnents for the C8~E and
C11 -H resonsnces have heen ihverted.l5 Thig inversion ssens
further justified uven commarineg the COCl, snectral data with our
own results in trifluoroacetic acid, as shown helow, which gives
solvent shifts closely maralleline those Ffound for oxolaureline

1

and not verwy different from the lanurinosine walues. In all three

cases, the C8~H signal is shifted more than 1 pom downfield,
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while the effeet on the C1l -H resonance is very consideradbly less,
As oxoavornhines are rather insoluble in chloroform, most of the
npr seectra in the literature have heen teken in trifluorocacetic
acid. This solvent is unusual where avorvhines are concerned, but
an examovle for which vublished data exist is the xylopine - lanugi-

. . 2
nosine palr:l » 5

Ad +osz H

+ 0.37 H +1.04

OCH,

(The changes in the ring D probon resonances duve to N-methvlation
are variable, but always less than 0.2 pom).
The comparison of oxoapornhine nmr svectra in CDCl; and in tri-

fluorocacevie acid gives the following shifts for oxolaureline,

. . 5 . -
lanuginesine,” and c.xonem.tenme:15 (Pables 1 and 2)
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Furthermore, we have found that for oxoglaucine and O-acetyl.

atheroline: (Tables 1 and 2)

+054 +092 +054 +082

H;

In this series, therefore, the C8-H resonsnce is only affected

to a negligivle degree on going from CDCl3 to trifluoroacetic acid,
The C1ll-H =ignal, on the other hand, is ghifted further downfield
by as much as 0,% pom which, however, 15 not encugh to invert the
relative positions of the C8~H and C1ll ~H rescnances in oxo-
Jaureline,

The conclusion of this anslysis is thaw, as in the case of oxo-
laureline, other oxoapornhines may exhibit nmr signals due to C8-H
at 1ower_field values than those assignable to C1ll -H, Care must
thus he taken when studving new alkaloids with similar structures,
ag this irrecularity will orobahly avpear again in the nmr svectra
of the hitherto unknown oxo derivatives of the lirinine and apo-

glazicvine tynes.
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The structure assigned to oxolaursline is further svo»oorted by its
mass svectrum. The molecular formula O.IBH”NO4 wes confirmed by

nigh resolution mass measurenent of the intense {(10C %) molecular

oy

on. The only other strong vesk in the high =ass resion apnears at
m/e 277 (M ~CO, 14 %), while the isomeric lanuginosines and oxXo0-

. 4 X -
stephan1n91 have importsnt Fragments at mfe 278 (M -CHEO, 30 %

and 276 (M - CHC, 96 %), respectively, This suggests that the »no-

[0

ition of the ring D methoxy group strongly influences the fraegmen-

tation of the molecular ion, 28 can be partially rationalized thus:

~CHPO l—co
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In the case of lanuginosine, the loss of CH20 could he favoured
by the greater stability of the resulting radical ion, in which

the vogitive charge may be delocalized over 2ll three oxvoen

atoms:

A gimilar situsition is theoretically nosgible in the ag vet un-
known 1l-methoxy~1,2-methylenedioxy-7-oxoanornhine, hut in oxo-

lau

3

eline and oxostephanine the nositive charge can onlv he ghared

by the .oxyzen atoms at C-1 and C- 7.

-

Regardines the loss of 29 atonmic mass units from the molecular
ion of owostephanine, as no metastable ion measurements are avai-
lable we can only speculate on the »ossibility that a hvdroecen
atom ig lost first, followed by decarbonylaktion »v one or hoth of

two nogssihle routes:
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Althoueh the oxolaureline isolated in this study appeared to he
chromatogravhically pure and gave clean nmr svectra, the mass
spectrum indicates contamination by two suhstances with the for-
nulae (high resolution mass measurements) 01851¥N03 and 617H9NO4,
which are oresumably a didehydroawncrvhine with a methylenedioxy
and a methoxy group, and perhaﬁs a vhenolic oxoapcrnhine with a
methvlenediory group. SBuch substances have anot bheen rewnorted in

the literature, but their presence in Isurelis novag-zelandisze

hark, where they could arise by oxidation of anornhines known to

be-present,l’ 2

18 not surprising.
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