
Liriodenine and i t s  10-methoxy de r iva t ive ,  f o r  which 

t h e  name oxolaurel ine is y?onosed, were i s o l a t e d  from 

t h e  weak base f r a c t i o n  of Laimelia B-zelandiae 

(Monimiaoeae) bark. &amination of t h e  nmr s?ec t ra  of 

t h e  l a t t e r  a lka lo id  and some of i t s  congeners shows 

t h a t  C11- X does not  necessa r i ly  resonate  downfield 

from C 8 -  H1 a s  has been s e n e r a l l ~ ~  assumed. 

The hark a lka lo ids  of LaurrPia novae-zelandiae A .  Cunn. 

(Nonimiaceae) have been s tudied  oi l i te  thoroughly, and cons i s t  

ne in ly  of aporahines, a t  ].east one nroaaornkine, and one awrnh ine  

N-oside. Analvsis of t ? e  s t e a  Sarks of t h e  South Alerican 

soec ies  2. senoervirens 9. e t  Pav. and &. nkil inwiara Looser 

yielded seve ra l  acor-hi-nes, t oo ,  but weaklv basic  f r a c t i o n s  v!ere 

s e x r a t e d  fro?! Pot?. e x t r a c t s  and were shown t o  contair.  l i r i oden ine  

and ?ore h i g ? . l ~  subs t i t u t ed  o ~ o a ~ o r ~ h i n e s , ~  w:hich nromnted us  t o  

reexamine t 4 e  Rec Zealand snectes.  
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The s t e n  bark of k u r e l i a  w - e e l a n d i a e  was nrocessed i n  t h e  

same wav a s  t h e  Chilean l a t e r i a l ,  furni.sh;np a weakly has ic  

f r a c t i o n  wbich contai:aed ?a!.al-y l i r i oden ine  (1) .  A m a l l  agcunt 

of another  a lka lo id  was i s o l a t e d  a s  gellow needles n e l t i n p  a t  

29?Q, and i ts  s t r u c t u r e  was s h o w  Fg s n e c t r o s c o ~ i c  ?~et>.ods t o  be 

10-nethoxg-1,2-meth~lenedioxp-7-oxoaaor~ne ( 2 ) ,  f o r  which t h e  

name oxolaure l ine  i s  prooosed. 

The s a l i e n t  f e a t u r e  i n  t h e  i r  soectrum of oxolaurel ine i.s the  

coni:~=ated carbonyl prouo a h s o r ~ t i o n  a t  l W 2  cm-I ( i n  D T ) .  ' h e  

nmr saectrum is  cons i s t en t  with an oxoa~ornhine  skeleton bearin? 

a neth-lenedioxy sroug on C - l  end 2, and a xet \oxp p.roga on C - 9  

o r  10: b (oF~coOD) 4.18 ( s ,  514, W H ~ ) ,  6.71 (6,  28, O C H ~ O ) ,  ?.4O 

(da. l i i ,  - J 9, - J I  2, c 9 - H), 7.62 ( s ,  lii, c 3 - H) ,  8.41 ( 8 ,  IZ, 

J 2,  1 - H ) ,  8.49 ( 6 ,  1H, 2 6 ,  C 4 - B ) ,  8.64 (d ,  13, 2 9 ,  ~ 8 - H ) ,  - 
8.77 (d, lB, 2 6, C 5 - ii). 

The 9-methoxp isomer, l.en.urinosine, has Seen described a s  oranpe 

needles  z e l t i n g  a t  302-?03Q4 o r  3 1 7 - 5 1 9 ~ . ~  Tbe 10-methox- com- 
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nound has been s?:~.t:-es;.zed and de?cri.i-'ec' a s  a  7~elLov sc?.<d 2 e l t i . n ~  

a t  2 6 8 n . G h e  nnr  s7ectrum of l a rup in :?s ine  i n  t r i f 1 . u o r o a c e t f c  
c 

a c i d  bas  been nuhlished. , /  and b e a r s  e  s a n e r f i c i a l  r ese -h lence  t o  

t h a t  o f  o u r  oomoound (Table I.). On t h e  o t h e r  %.nd, t h e  nmr snec- 

t r a l  d a t a  f o r  10-nethoxv-l,2-aet!ylenediox~-7-osoanoruhine a s  

~ u b ~ i s h e d , ~  a r e  g u i t e  d i f f e r e n t .  The wide ranoe of :? .e l t in?  DO+-nts 

was o f  no use i n  deciding w>i.ch s t r u c t u r e  was %ore l i k e l v  f o r  our  

a lkaloi .d ,  bu t  d i r e c t  owroar ison of i t s  i r  srrectrum i n  YBr and t h a t  

of l anug inos ine  clearl :? showed t h a t  both  5 a s e s  were d i f f e r e n t .  A s  

t h e  coup l ing  of t h e  rim D p ro ton  resonances  i n  oxo!.aureline i n d i -  

c a t e d  t h a t  t h e  C 8 - E s i g n a l  was furt!?er downfie ld  t h a n  t h e  C 11 - H 

s i g n a l ,  whi le  t h e  o p p o s i t e  i s  u s u a l l . ? ~  t h e  case; 73 we decided t o  

a n a l y z e  t b i s  a o p a r e n t  nnoaalv  f u r t h e r .  

It is w e l l  established t h a t  i n  apornhine a l k a l o i d s  the  n ro ton  

r e s o n a t i n p  f u r t h e s t  downfield i s  C l l  -X, as a consecuence of t h e  

d e s b i e l d i n g  by r i n p  A. I n  t h e  c a s e  of l a c r e l i n e ,  which has  t h e  

same s u b s t i t u t i o n  as o u r  base  i n  r i n g s  A and D. t h e  a romat ic  r i n . ~  

p r o t o n s  a q e a r  a s  f o l l o w s  (CDC13) :9 6.52 ( s .  l H ,  C 3 - H), 6.75 

(ad ,  15, J 8. J '  2.5, C O - H ) ,  ?.15 (d, l H ,  - J 8, C 8 - H ) ,  7.66 

(d,  l E ,  J '  2.5, C l l - H ) .  The l a c k  of an o x y e n  sa ' c s t i tuen t  on C - 9  

s h i f t s  t h e  C 8 - H  resonance downfie ld  s S o i ~ t  0.3 ppm r e l a t i v e  t o  t h e  

v a l u e  found i n  9 - s u S s t i t u t e d  a o o r u i i n e s ,  and t h e  C l l - H  resonance 

i s  s h i f t e d  0 .1 -  0.4 ppm u o f i e l d  by. t h e  C - 10  s u h s t t t u e n t .  It seems 

r e a s c n a b l e  t o  e x z e c t  a  carhor.:.l groua on C -  7 t o  s h i f t  t h e  C 8 - E  

resonance  even f u r t k e r  downfie ld ,  w?-ereas t h e  f k t t e n ; . ? . ~  of t h e  

b i p h e n r l  s k e l e t o n  on goixg fro!? t h e  z?omhiiie t o  t h e  oroa?ornhine 

should n o t  a f f e c t  t h e  C l l - 3  resonance t o  t h e  saine e x t e n t .  T n i s  



i s  inCeed t h e  case ,  a s  i l l ; ~ . s t r a t e d  i n  t:-e foliowi.ns rli-a-ran. f o r  

t h e  laure l ine-oxolaure l ine  n a i r  ( t he  b values  f o r  SotL bases vere 

de te ra inea  i n  CDCL?): 

S i x i l a r  shi..fts a r e  fomC i.r o the r  ? a i r s  such as -l?uc;:ze - oxop.1.a~- 

c i n e , l O '  and nantenine - oxo?an:sni.ne;l2' l3 ( i n  CDC1 3 '  ). 

I2 t h i s  l a t t e r  case ,  t h e  or ip i ra l .  assirm7el?ts12 f o r  t h e  C 53 -H and 

C l l - H  resonances have heen i x e r t e d .  l3 , ? h i s  i-?ve--siol seeqs 

f u r t h e r  Austifiee. uuoon con7arinp t h e  CSCL, s n e c t r a l  da t a  ;,ii.tl? our , 
o) , ,~  r e s u l t s  i n  t r i f l u o r o i l c e t i c  a c i d ,  a s  shown '-elow. w k i c ' r  i.iveS 

so lven t  s h i f t s  c lose17 n a r a l l e ? i a ~  t t o s e  fou?E f o r  oxolaurel ine 

and not  verv d i f f e r e n t  f?o? t h e  ?..a?zc.inosine va!.ue?. I n  a l l  t h e 3  

cases ,  t h e  C8- I i  s i p n a l  i s  s!3iftec? l o r e  than 1 .om downfield, 
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w2il.e t h e  e f f e c t  on t h e  '211-H resonance i s  v e r y  c o n s i d e r a b l y  l e s s .  

A s  oxoapornhines a r e  r a t h e r  i n s o l u b l e  i n  cbloroforrn. x o s t  of t h e  

n n r  s p e c t r a  i n  t h e  l i t e r a t u r e  have ?een t ~ k e c  i n  t r i f l u o r o a c e t i c  

a c i d .  T h i s  s o l v e n t  i s  unusual where aooroh ines  a r e  concerned,  bu t  

n exarnnle f o r  which mhl ishec? 8 a t a  e x i s t  i s  t5.e x.rrlopine- l anug i -  

nos ine   air: 12 ,  5 

(The changes i n  t h e  r inc .  D 3 r o t o n  resonances  due t o  X-methvlation 

a r e  v a r i a b l e ,  bu t  a lwevs 'ess t h a n  0.2 porn). 

The conoar ison of oxoeoor+ine nmr s a e c t r a  i n  C D C I ?  and i n  tri- 
, 

f l u o r o a c e t i c  a c i d  ~ i v e s  t h e  fol?owinp: shifts f o r  oxo laure? ine ,  
L; 

l a n u a i n o s i n e , ,  and ~ x o n a n t e n i . n e : ' ~  (Tables I and 2)  



Purt%rmore, we have Pound t h a t  f o r  o x o ~ l a u c i n e  nnd O-acetyl- 

z t h e ~ o l i n e :  (Tables 1 and 2) 

I n  t 3 i s  s e r i e s ,  t13ere.fore, t h e  C 8 - H  resonance i s  onln a f f ec t ed  

t o  a  n e ~ l i p i b l e  depree on ~ o i n y  f r o 3  C D C l  t o  t r i f l u o r c a c e t < c  ac id .  
3 

The C 1 1 - H  s i g n a l ,  on t h e  o the r  hand, i s  shifted. f u r t h e r  downfield 

b;r a s  ~ u c h  a s  0.: upn! which, however, i s  not  enouph. t o  inve r t  t h e  

r e l a t i v e  o o s i t i o n s  of t h e  CS-R and C l l - H  r e s o n a x e s  i n  oxo- 

l a u r e l i n e .  

The conclusion of t h i s  a w l p s i s  i s  t "a t ,  a s  i n  t h e  case of oxo- 

la!*rel ine,  o t h e r  o x o a o o r ~ 3 i i n s  ?-.a7 e x h i b i t  nnr  s i ~ n a l s  due t o  CS-H 

a t  lower f i e l d  values than  those  ass ignable  t o  C l l - H .  Care ?lust  

t h u s  be taken when stud:,iny net: a l k a l o i d s  with s i m i l a r  s t r u c t u r e s ,  

a s  t h i s  i r r w u l n r i t y  w i l l  3robehl.g aopear a sa in  i n  t h e  nmr soec t ra  

of t h e  h i . t?er to  unknown 0x0 6eri.r-atirres of t h e  l i r i n i n e  and apo- 
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The s t r u c t u r e  a s s i m e d  t o  oxclaure l ine  i s  f o r t h e r  snmor ted  bn i t s  

=ass  spectrum. The noleciilar f o r m l a  C18HllNOq '.'as confir-...?. Fy 

high r e s o l u t i o n  mass ~ e a s u r e ~ e n t  of t h e  i? te?se  (100 %) ~ c l - e c u ~ a r  

ion.  The onlv o ther  s t r o n ~  veak i n  t ?e  h.irrh. Tasr rea ton  aonears a t  

5 m/e 277 ( I 4  - CO, 3.4 %), while t5.s i s o n e r i c  L'nn~i.?osine-. and oxo- 

ste?hsnine14 have imoortsnt frai..?e?ts a t  r?/e 2% (?4 - CCIi20, 30 %) 

ar.$. 27'6 (M -C:iO, a6 k), resnecti.ve1.y. %is s i ~ r c e s t s  tk'; the  ro- 

s i t i o n  of t h e  rim D set-oxg arcup s t r o n ~ l p  inf luences  t ? e  f m ~ q e a -  

t a t i o n  of t h e  xo?ecular i on ,  a s  can Se p a r t i a l l -  re?i.o?al.ized thxs :  
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I n  the  case of lznuainosine,  the  Loss of CR20 could be favo2red 

by t h e  s r e a t e r  s t ab+- l i t y  of t i e  res .~ .? t ing  r a d i c a l  i on ,  sn which 

t h e  nositi-ve charpe nap be delocal-i-zed. over ? l L  t h r e e  ox-?en 

atoms: 

- - 
OC H3 'OC H3 

A s in - i l a r  situation i s  theo re t i ca l l ? .  7ossibl.e i? the  a s  3-et un- 

known 11-nethoxv-l,2-net"1enediox:i-7-oxoa?or??i.ne, but i.2 oxo- 

lau-rel ine and oxosteph.anine t k e  m s i t i v e  chmpe can on1.v be si.ared 

by t h e  ox,oTen atoms a t  C - l  and C -  7. 

Repard.i.nm t h e  l o s s  of 2P a t m i c  -ass u n i t s  from tbe  eo?.ecukm 

ion of oxostephanine, a s  no a e t a s t a b l e  ion neasurenents a r e  arrsi- 

l a b l e  we can only s p e c u h t e  on t h e  n o s s i 5 i i i t y .  t h a t  a  h:n?ro~en 

atom is l o s t  f i rst .  followed by d e c a r S o n ~ ~ a t i o n  '71:; one o r  Xoth of 

two ooss ib le  routes :  
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Althoueb t h e  oxolaurel ine i s o l a t e d  i n  th.<s  stud:^ appeared. t o  be 

chromatograuhi.callp pure and gave clean nmr suec t r a ,  t h e  rzass 

spectrum ind ica t e s  contamination bp two sabst2.nces with t h e  for-.. 

mulae (hi.gh r e s o l u t i o n  nass  neasilrements) C H .NO and C H KO 18 1,. 3 l? 9 4' 

which a r e  ~ESLImablp a didehydroaoorshine with a nethg1enedioxy 

and a nethoxy group, and nerhaos a lheno l i c  oroanornhine with a 

methplenedimy group. Such substances have a o t  been reoorted i n  

t h e  L'terature,  but t h e i r  nresence i n  k u r e l i a  novae-zelandiae 

bark. where they  could a r i s e  by oxidat ion of asornhines known t o  

be present ,"  i s  not  surnr i s ing .  

ACKNO'~~~DG~PZhTS We a r e  p a t e f u l  t o  t b e  Me~v Zeaiand Forest  

Serv ice  f o r  t h e  ualant q a t e r i a l ,  t o  D r .  Gert 3ckhsrEt and Miss 

S i l v i a  Sen6lved.a f o r  aass  and n a r  s ~ e c t r a ,  i n e , t o  &of. Sun i l  R. 

l a l a p a t r a  f o r  a Fenerous ~arznLe of i a n u ~ i n o s i n e .  
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