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T h e  S t r u c t u r e s  o f  L a u r e l l i p t i n e ,  a N e w  A p o r p h i n e  

A l k a l o i d ,  a n d  T h a l i c m i d i n e  

A new alkaloid ,  for  w h i c h  t h e  n a m e  l au re l l ip t ine  is 
p roposed ,  h a s  b e e n  i so la t ed  f r o m  Beilschmiedia elliptica 
W h i t e  a n d  Franc i s ,  a n  A u s t r a l i a n  m e m b e r  of t h e  f a m i l y  
Lauraceae .  L a u r e l l i p t i n e  [(CxeH19NOa ; m.p .  191 ° ; [~]~1 = 
+ 4 7  ° (e thanol ) ]  c o n t a i n s  two  m e t h o x y l  g roups  a n d  no  
m e t h y l i m i n o  g roups  a n d  i ts  u l t r a v i o l e t  a b s o r p t i o n  spec- 
t r u m  [J EtOl4 m/~ ( l o g t ) : 2 8 0  (3.70), 305 (3.76)] is c h a r a c t e r -  a~r~ax 
istie of a n  a p o r p h i n e  a lkaloid .  U p o n  t r e a t m e n t  w i t h  di- 
a z o m e t h a n e  l aure l l ip t ine  yields  O , O - d i m e t h y l l a u r e l l i p t i n e  
(picrate,  m . p .  135-137 °) wh i l s t  w i t h  ace t ic  a n h y d r i d e  t h e  
n e u t r a l  O,O,N-triaeetyl laurel l ipt ine Em.p. 188-189 °; 
[ct]~ = + 76 ° ( e thano l ) ]  is fo rmed .  N - M e t h y l l a u r e l l i p t i n c  
[m.p. 121-123°;  [ ~  + 41 ° ( e thano l ) ]  is o b t a i n e d  w h e n  
t h e  n a t u r a l  base ,  t o g e t h e r  w i t h  f o r m a l d e h y d e ,  is h y d r o -  
g e n a t e d  o v e r  R a n e y  Nickel .  T h i s  e s t ab l i shes  l au re l l ip t ine  
as  a d i m e t h o x y - d i p h e n o l i c - n o r a p o r p h i n e  a lka lo id .  

T r e a t m e n t  of N - m e t h y l l a u r e l l i p t i n e  w i t h  d i a z o m e t h a n e  
yields two  p r o d u c t s  one  of w h i c h  is s t i l l  phenol ic .  T he  non -  
phenol ic  p roduc t ,  O,O, N - t r i m e t h y l l a u r e l l i p t i n e  ha s  been  
s h o w n  to  be  iden t i ca l  (mixed  m . p . ;  i n f ra - red  spec t ra ,  
p a p e r  c h r o m a t o g r a p h y )  w i t h  g laucine  (Ia) 1 b y  d i rec t  com- 
par i son  of t he  bases  a n d  t h e i r  me th iod ides .  T he  phenol ic  
base  O , N - d i m e t h y l l a u r e l l i p t i n e  [m.p. 189-191°;  [a]~] = 
+ 4 3  ° (e thanol) ]  gives a m e t h i o d i d e  [m.p.  231-233°;  
[x][~ = + 26 ° (water)]  t h e  phys i ca l  c o n s t a n t s  of wh ich  
closely r e semble  t hose  of t h e  iodide [m.p.  226-229°;  
[~]D = + 24 °2 (water)]  of t h e  q u a t e r n a r y  a p o r p h i n e  base  
(II) i so la ted  b y  RIGGS e t  al.  ~ f rom Fagara tinguassoiba. 
The  p i c ra t e  of t h e  N - m e t h y l a p o r p h i n i u m  i o n  (m.p.  
141-148 °) o b t a i n e d  f rom N , O - d i m e t h y l l a u r e l l i p t i n e  does 
no t  depress  t h e  m.p.  of t h e  p i c r a t e  of ( I I )  (m.p.  144-150 °) 
a n d  f u r t h e r m o r e  t h e  in f r a - r ed  s p e c t r a  of t h e  two  p i c ra t e s  
are  ident ica l .  

Th i s  e s t ab l i shes  t h e  pos i t ion  of one  of t h e  h y d r o x y l  
g roups  in N - m e t h y l l a u r e t l i p t i n e  a n d  t h e  s t r u c t u r e  of th i s  
base  m u s t  be  (Ib) ,  (Ic), or  (Id).  

(Ib) is bo ld ine  (m.p. 160-161° ; [C¢]D = + 128 °) * wh ich  is 
no t  iden t i ca l  w i t h  N - m e t h y l l a u r e l l i p t i n e  whi le  (Ic) ha s  
been  o b t a i n e d  b y  t h e  hydro lys i s  of d i cen t r i ne  (Ie) w i t h  
d i lu te  su lphur ic  acid in t h e  presence  of ph lo rog luc ino lL  
A l t h o u g h  th i s  l a t t e r  d ipheno l ic  a p o r p h i n e  h a s  no t  been  
v e r y  well  cha rac t e r i zed  (m.p. 175°d., w i t h  s i n t e r i ng  f rom 
140 °) i t s  m e l t i n g  p o i n t  is suf f ic ien t ly  d i f f e ren t  f rom N- 
m e t h y l l a u r e l l i p t i n e  for t h e  t w o  n o t  to  be  iden t ica l .  I n  
a g r e e m e n t  w i t h  th is ,  l au re l l ip t ine  does n o t  g ive  a Q uas t e t  
Tes t  ~ for  a 1, 2 -d ihydr ic  phenol ,  a n d  in  add i t ion ,  h a s  t h e  
s ame  R f  v a l u e  o n  p l a in  a n d  bor i c  ac id ] sod ium a c e t a t e  
t r e a t e d  p a p e r L  Th i s  a rgues  a g a i n s t  a n  ortho d i h y d r o x y l  
g roup ing  be ing  p r e s e n t  in  t h i s  molecule .  H e n c e  we propose  

fo rmu la  (Id)  for N - m e t h y l l a u r e l l i p t i n e  a n d  ( I I I )  for 
l au re l l ip t ine  itself. 

R e c e n t l y  SItAMMA s h a s  r epo r t ed  a r e l a t i o n s h i p  b e t w e e n  
r ing  s u b s t i t u e n t s  a n d  abso lu t e  con f igu ra t i on  in  t h e  apor -  
p h i n e  series. H e  ha s  p roposed  t h a t  regard less  of t h e  n a t u r e  
of r ing  A c e r t a i n  s u b s t i t u e n t s  a t  p a r t i c u l a r  pos i t ions  of  
r ing  D can  be  assoc ia ted  w i t h  a specific abso lu t e  con-  
f igu ra t ion  of  t he  a p o r p h i n e  alkaloid.  Moreover  i t  has  
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been suggested 9-xx t h a t  t he  sign of the  specific ro ta t ion  
of the  aporphine  alkaloids  a t  589 mtz is a t rue  cr i ter ion 
of the i r  absolute  configurat ion.  On the  basis of these  cor- 
re la t ions  one would  expec t  t h a t  phanos ten ine  (If) x~ 
laurel l ipt ine,  and  N-methy l laure l l ip t ine  wi th  the  same 
9 -me thoxy-10-hydroxy  subs t i tu t ion  pa t t e rn  in r ing  D 
would  h a v e  the  same sign of ro ta t ion .  This  is no t  so. 
Lanre l l ip t ine  and N-methyl laure l t ip t ine  are d e x t r o r o t a t o r y  
while phanos ten ine  is l evoro ta to ry .  Hence  we mus t  con- 
c lude t h a t  we have  an except ion  to one of these correla-  
t ions. 

On the  basis of this  proposed re la t ionship  be tween  
subs t i tuents  and  absolute  conf igura t ion  SHAMMA S has 
suggested t h a t  tha l icmid ine  ~a, a l evoro ta to ry ,  mono-  
phenol ic  alkaloid of the  glaucine series has s t ruc ture  (Ig). 
A l though  the  va l id i ty  of th is  re la t ionship  is perhaps  
ques t ionable  the  results  publ ished in this  communica t ion  
p rove  t h a t  t h e  above  s t ruc ture  for tha l icmid ine  is correct .  
Of the  four  possible s t ruc tures  for a mono-O-des -methy l -  
glancine three  h a v e  now been repor ted.  (Ih) is N - m e t h y l -  
lauro te tanine ,  (If) is g laucentr ine  and  (Ik) is N ,O-d i -  
methyl laure l l ip t ine .  As the  proper t ies  of these bases do 
no t  correspond wi th  those  of tha l icmidine ,  the  s t ruc ture  
of th is  l a t t e r  base, by  exclusion m u s t  be  (Ig). 

E x p e r i m e n t s  are in hand  to synthesise  laurel l ip t ine  and 
tha l i cmid ine  x4. 

Zusammen/assung. D e m  neuen aus Beilschmiedia ell@- 
tica isol ier ten Alkaloid  Laure l l ip t in  wurde  die S t r u k t u r  
1, 9-Dimethoxy-2 ,  10-d ihydroxy-noraporphin  (III)  zuge- 
schrieben.  Die frfiher (yon SHAMMA) vorgeschlagene  
S t r u k t u r  f l i t  Tha l icmid in  (Ig) wurde  best~itigt. 
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Stero id  H o r m o n e s  and M o n o l a y e r s  

I n  a recent  rev iew 1, tfV'ILLMER proposed a model  to  
exp la in  the  manifold  physiological  effects of s teroid 
hormones .  One  of i ts  sa l ient  fea tures  involves  t he  in ter-  
act ion be tween  these hormones  and lipids of the  ceil 
m e m b r a n e ;  on ly  those  s teroids  which  h a v e  the  ' f l a t '  
shape s imilar  to cholesterol  are  said to  pene t r a t e  the  
lipids of the  membrane ,  and consequen t ly  are  ac t ive  as 
hormones.  The  a t t rac t iveness  of  this  idea  p r o m p t e d  us 
to de te rmine  whe the r  steroid hormones  indeed pene t r a t e  
in to  monomolecu la r  lipid films and remain  there.  Clearly, 
demons t r a t ion  of such in terac t ions  wi th  s imple models,  
would  lend considerable  suppor t  to "VVILLMER'S theory.  

A L angmui r - t ype  fi lm balance was used to  ob ta in  
surface pressure (~: 0.05 dynes /cm)-area  da t a ;  s imul-  
taneously ,  surface potent ia ls  (:L 10 mV) were measured  
using a R a  22s e lect rode and  an e lect rometer .  I n  al l  cases, 
benzene-a lcohol  (20: 1) was used as t he  spreading solvent  
for t he  monolayers .  Three  types  of f i lms were  p repa red :  
(a) ho rmona l ly  ac t ive  and inac t ive  steroids were spread 
as monolayers  on w a t e r  (pH6 and  pH2)  to  de te rmine  
the i r  o r ien ta t ion  a t  t h e  a i r /wa te r  in ter face;  (b) equ imola r  
mix tu res  of  r ep resen ta t ive  steroids wi th  cholesterol  or  
cholesterol-s tear ic  acid  (1:3) were spread on wate r ;  and 
(c) monolayers  of s tearic  acid, cholesterol  or  cholesterol-  
stearic acid (1 : 3) were spread on the  surface of a sa tu ra ted  
aqueous  solut ion of eortisol. 

In  the  first  series (a), results ob ta ined  wi th  estrone, 
andros ,crone,  and e t iocholanolone ind ica ted  t h a t  the  
steroids form gaseous monolayers  w i thou t  reor ient ing to 
a ver t ica l  posit ion.  Collapse pressures were less t h a n  
0.5 dynes/era  for each compound ;  surface potent ia l s  
were + 10, + 40, and  + 35 mV,  respec t ive ly ;  surface 
pressures and potent ia l s  were stable.  

I n  the  second series (b), t he  add i t ion  of  androsterone,  
e t iocholanolone,  and proges terone  had  no effect  on 
e i ther  t he  surface pressure o r  the  po t en t i a l  of t he  mono-  
layers of cholesterol,  or  eholesterot-stearic  acid. 

In  the  last  series (c), cort isol  had  v e r y  l i t t le  effect on 
the  surface p ressure -a rea  relat ions for the  three  mono-  
layers  (stearic acid, cholesterol,  or  s tear ic  acid-chole- 
s terol  (3 : 1)) ; above  3 dynes /cm all three  surface p ressure -  
a rea  curves  coincided wi th  those  of t he  hormone-f ree  
systems.  The  surface po ten t i a l  in each case was reduced 
by  ~ 150 m V  from the  values  observed for the  hormone-  
free system. 

I f  f i lm pene t ra t ion  by  the  s teroids  had occurred,  one 
would  expec t  to f ind more pronounced  effects t han  those  
observed.  E v e n  carcinogens which  do no t  fo rm films 
Show fair ly s t rong in te rac t ions  wi th  s tear ic  acid and 
cholesterol  monolayers2.  Our results  do no t  suppor t  the  
mechan i sm proposed by  WILLMER, bu t  indicate  non- 
specific adsorp t ion  of s teroid hormones  a t  the  mono laye r /  
wa te r  interface,  r a the r  t h a n  fi lm penet ra t ion .  MUNCK 3 
also found steroids to or ient  hor izonta l ly  a t  the  hep t ane /  
wa t e r  interface,  in ag reemen t  wi th  our  findings. 

Zusammen]assung. Der  Einfluss  versch iedener  Ver-  
t r e t e r  de r  S te ro idhormone  auf  die Eigenschaf ten  mono-  
moleku la re r  F i lme  yon  Cholester in und Stear ins~ure 
wurde  mi t te l s  de r  Langmui r -~Naage  geprtift .  Es  konn te  
kein  E indr ingen  der  S tero ide  in die F i lme  festgestel l t  
we,den,  sodass die Vors te l lungen yon  Wil lmer  tiber die 
X¥irkungsweise der  S te ro idhormone  exper imente l l  n icht  
zu s t i i tzen waren.  
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