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The bu t t e r f ly  p te r id ines  were mos t  convenien t ly  assessed 
by  mass  spect ra l  methods .  For  example ,  in the  case o f  
i soxan thop te r in  high resolut ion (Atlas SM-1B) mass  
de t e rmina t i on  by  peak  m a t c h i n g  ( P F K  in ternal  s tandard)  
showed the  molecular  ion as the  base peak  at  m/e 179.0443 
(calcd. for C6H~NsOe: 179.0443). We  have  also ascer ta ined,  
by  e lementa l  analysis,  t h a t  the  wings of these  par t icu lar  
but terf l ies  con ta in  4 - 5 %  silicon. This  in t r iguing observa-  
t ion  war ran t s  fu r the r  s tudy.  

Because the  presence of 7 -methyl  x a n t h o p t e r i n  (Ic), 
p t e r in  6-carboxylic  acid (Id), p te r in  7-carboxylic  acid (Ie) 
and  e ry th rop t e r i n  (If) were suspected  dur ing the  separa-  
t ion  of Catopsilia crocale Cramer  fractions,  syn the t i c  
samples  of each were ob ta ined  and  submi t t ed  for ant i -  
t u m o r  evaluat ion.  Bo th  e ry th rop t e r i n  and p te r in  6- 
carboxyl ic  acid were found  to be marg ina l ly  inact ive,  
while p ter id ines  Ic and  Ie were inact ive  in analogous dose 
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b, R - O H ,  R I = H  e, R = H ,  R I=CO2H 
c, I ~ - O H ,  R I = C H  a f, R - O H ,  R~-CH2COCO2H 

ranges.  P re sen t  resul ts  suggest  t h a t  the  insect  p te r id ines  
represen t  an i m p o r t a n t  s t a r t ing  po in t  for design of p o t e n -  
t ia l ly ,useful  an t ineoplas t i c  agents.  

Zusammen/assung. Eine  Vorun te r suchung  der Insek ten-  
gruppe  Lep idop te ra  auf  an t i - t umor -ak t ive  Stoffe ffihrte 
zu einer de ta i l l ie r ten  chemischen  Pri i fung der aus AMen 
s t a m m e n d e n  Schmet te r l inge  Catopsilia crocale Cramer  
(Pieridae) und Pieris rapae cruavora. Ein bedeu t ende r  
Teil der  Ant i -Tumor -Akt iv i t / i t  sche in t  ihren Ursp rung  in 
der  chemischen  Subs tanz  I s o x an t h o p t e r i n  zu besi tzen.  
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6 The active constituents of Prioneris thestylis are being exanfined in 
our laboratory and represent a new series of butterfly components. 

A R e v i s i o n  o f  t h e  S t r u c t u r e s  o f  t h e  L u n a r i a  A l k a l o i d s  L B X  a n d  L B Z  

The minor  lunar ia  alkaloids L B X  and LBZ, f rom Lu- 
naria biennis Moench, were proposed  s t ruc tures  (I) and  
(II), respect ively1 ; on the  basis t h a t  t r e a t m e n t  of lunar ine  
(III) w i th  fo rma ldehyde  and dilute acid gave a normal  
Mannich  product ,  which was ident ical  wi th  alkaloid LtBX, 
while alkaloid LBZ is a cor responding  reduct ion  p rodu c t  - 
one of the  ep idermic  alcohols. The s t e reochemis t ry  O f .the 
alcohol was ye t  to be de te rmined .  We  repor t  here in  evi- 
dence requir ing t h a t  alkaloid L B X  be changed to s t ruc-  
ture  (IV) and alkaloid LBZ to (V). In  addi t ion,  t he  con- 
f igura t ion of the  alcoholic ca rbon  was es tabl ished as S, 
according to t he  Sequence Rule. This  removes  the  last  un- 
cer ta in ly  abou t  t he  s t ruc tu re  of ye t  ano the r  minor  lunaria 
alkaloid LBY (VII. 

The p roduc t  2 (alkaloid L B X t  of lunar ine (III) and for- 
ma ldehyde  has the  following proper t ies  which agree only 
wi th  s t ruc tu re  (IV I. First .  the  de t e rmined  act ive hydrogen  

value was 0.99. Second, t he  N M R - s p e c t r u m  3 Shows a clean 
two-p ro ton  AB q u a r t e t  wi th  6 ,  4.16 and 6B 3.98. (J = 
12.5 Hz), while the  Iormaldehyde-d2-1unarine p roduc t  
[molecular ion 4 a t  m/e 451 (100%)] exhib i ted  an ident ical  
spec t rum except  for the  absence of the. AB quar te t .  If  the  

1 C. POUPAT , B. RODRIG(JEZ, H.-P. HUSSON, P. POTIER and M.-M. 
JANOT, C. r.'Acad. Sci., Paris 269 C. 335 f1969L 
All known compounds mentioned here had physical properties in 
accord with the literature values, except this substance which gave 
a higher optical rotation, [~@2 _ 348 ~ [c 0.086. chloroformL The 
new compounds had elemental analyses or mass spectral data 
consistent with the proposed structures. 

3 Taken in CDCI a at 60 MHz with Me4Si as internal standard. 
4 Determined on an AEI MS-9 double-focusing mass spectrometer 

via direct inlet probe. 
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introducecl  m e t h y l e n e  group  is as in  s t r u c t u r e  (I), i t s  N M R  
p a t t e r n  would  be expec t ed  to  be  more  complex  t h a n  t h a t  
of a n  A B  spin  gystem, a n d  more  in keep ing  w i t h  a n  ABC, 
A B X  or A M X  s y s t e m  5. Thi rd ,  t he  ke ton ic  g roup  of lunar -  
ine is no t  necessary  for the  r eac t ion  to  t ake  place  s ince t he  
ep imer ic  luna r ino l s  I (VII)  a n d  I I  (VI)1,6 also form con-  
d e n s a t i o n  p r o d u c t s  w i t h  fo rmaldehyde .  

L u n a r i n o l  I (VII) ,  f o r m a l d e h y d e  a n d  d i lu te  acid a t  
r oom t e m p e r a t u r e  gives N 1, N2-me thy lene luna r ino l  I 
(VI I I ) ;  m.p,  195-197 ~ (me thano l -e the r ) ,  [e~)2+251 ~ 
(c 0.086, me thano l ) ,  M+ p e a k  a t  m/e 451 (100%) , and  t he  
i n t r o d u c e d  m e t h y l e n e  group appea r s  in  t he  NMR-spec-  
t r u m  as a b r o a d e n e d  t w o - p r o t o n  s ing le t  a t  d4.08. L u n a r -  
inol  I I ,  in l ike manne r ,  gives N 1, N 2 - m e t h y l e n e l u n a r i n o l  
I I  (V); m.p.  200-204 ~ (me thano l -e the r ) ,  [ e ] ~ + 1 6 2  ~ 
(c 0,15, me thano l ) ,  M+ p e a k  a t  m/e 451 (100%),  a n d  t he  
m e t h y l e n e  p ro tons  in t h e  N M R - s p e c t r u m  are now  j u s t  
v is ib le  as an  A B  q u a r t e t  w i t h  dA 4.00 and  (~B 4.15 (J = 
12.0 Hz). Th i s  c o m p o u n d  cor responds  to  a lka lo id  LBZ,  t he  
m i n o r  p r o d u c t  of sod ium b o r o h y d r i d e  r educ t i on  of N 1, 
N~-methy lene luna r ine  (IV) 1. F r a c t i o n a l  c rys t a l l i za t ion  of 
t he  ep imer ic  alcohols  (V) a n d  (VII I ) ,  o b t a i n e d  on  sod ium 
b o r o h y d r i d e  r educ t i on  of N 1, N 2- m e t hy l ene l una r i ne  (IV) 
gave  pu re  N 1, N2-me thy lene luna r ino l  I (VII I )  as t he  ma-  
jor  p roduc t .  E x a m p l e s  of s imi la r  Mann ich- l ike  condensa -  
t ions ,  as r epo r t ed  here,  in wh ich  amides  a r e  t h e  r eac t ive  
h y d r o g e n - c o n t a i n i n g  c o m p o n e n t s  can  be  found  in HELL- 
MANN 7. 

The  conf igu ra t ion  of t he  a lcohol ic  c a r b o n  in luna r ino l  I 
a n d  I I  was  e s t ab l i shed  f rom t h e  N M R - s p e c t r u m  b y  t he  
\u (wid th  a t  ha l f -he ight )  va lues  for t he  e -pro ton .  For  
l u n a r i n o l  I, t h e  p r o t o n  is a t  ~ 4.15 w i t h  W1/2 = 11.5 Hz,  
a n d  a t  b 5.06, Wl/2 = 9.5 Hz  for t he  d i a c e t a t e  d e r i v a t i v e ;  
whi le  in luna r ino l  I I  i t  is found  a t  d 4.00, b u t  t he  Wl /z  v a  - 
lue is on ly  r e l i ab ly  ca lcu la ted  f rom t he  d i ace t a t e  where  i t  
appea r s  u n o b s t r u c t e d  a t  (5 5.07, ~vV1/2 = 22 Hz. These  fi- 
gures, accord ing  to HASSNER a n d  HE'ATHCOCK 8, i nd i ca t e  
t h a t ,  w i t h  t he  a s s u m p t i o n  t h a t  t he  cyc lohexane  r ing  is i n  �9 
t h e  cha i r  con fb rma t ion ,  l una r ino l  I a n d  I I  h a v e  t he  hydro -  
xy l  g roup  p l aced  axia l  and  equa to r ia l ,  r e spec t ive ly .  Fu r -  

t he rmore ,  e x a m i n a t i o n  o f  a Dre id ing  mode l  of l una r ine  
shows t he  b o t t o m  side (opposi te  the  a r y l - e t h e r  oxygen)  is 
less h indered ,  and  consequen t ly ,  h y d r i d e  a t t a c k  ~rom th i s  
side would  p roduce  t h e  ax ia l  h y d r o x y l  i somer  as the  pre-  
d o m i n a n t  p r o d u c t  9 _ a resu l t  we and  o the r s  1, ~ h a v e  f o u n d  
expe r imen t a l l y .  

Our  ev idence  does no t  rule  ou t  t he  poss ib i l i ty  t h a t  t h e  
r eac t ion  o f ' f o r m a l d e h y d e  a n d  luna r ine  (and t he  luna r ino l s  
as well) m a y  give t h e  s e v e n - m e m b e r e d  r ing  s y s t e m  (per- 
h y d r o - l ,  3-diazepine)  i n s t ead  of the  p e r h y d r o p y r i m i d i n e .  
However ,  e x a m i n a t i o n  of modeN shows t h a t  t h e  s ix -mem-  
be red  r ing  forms easi ly  w i t h o u t  s t ra in ,  whereas  the  la rger  
r ing  s y s t e m  is u n d e r  s t ra in .  W e  are seeking  e x p e r i m e n t a l  
p roof  to  se t t le  th i s  ques t ion  1~ 

Zusammenfassung.  Fi i r  die Luna r i a -A lka lo ide  L B X  u n d  
L B Z  werden  die r e v i d i e r t e n  S t r u c t u r f o r m e l n  I V  u n d  V 
vorgesch lagen .  
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Polyacrylamide Gel Disc Electrophoresis'of Rat 
~4CuC12, 2~ and m~ 

Copper  1 a n d  manganese2  are exc re ted  r a p i d l y  a n d  in  
qu i t e  large a m o u n t s  in to  t he  bile, whereas  lead 3 and  mer-  
cu ry  4 in sma l l  q u a n t i t i e s  only. W e  were i n t e r e s t ed  in the  
poss ib i l i ty  of exp la in ing  these  differences  b y  b i n d i n g  these  
i n d i v i d u a l  me ta l s  to  d i f fe rent  bi le  componen t s .  

I n  biological  sys t ems  qu i te  a n u m b e r  of p ro t e in s  are 
k n o w n  to b i n d  meta ls .  Mercury  in p l a s m a  is b o u n d  a l m o s t  
exc lus ive ly  to p ro te ins  5,e, m a n g a n e s e  to t r a n s f e r i n  7 or 
t r a n s m a n g a n i n  2. In  rats ,  a p p r o x i m a t e l y  90% of copper  is 
i nco rpo ra t ed  in to  ce ru lop la smin  s a n d  mos t  of t he  r ema in -  
ing copper  is loosely b o u n d  to a l b u m i n  9,10. T he  p r o t e i n  iso- 
l a t ed  f rom r a t  l iver  h a v i n g  a molecu la r  we igh t  of 13,00011 
m a y  be concerned  w i t h  excre t ion  of copper  in to  t he  bile. 
The  s e p a r a t i o n  of bi le  c o m p o n e n t s  showed t h a t  t he re  
m i g h t  be  a r e l a t i onsh i p  be tween  lead and  p ro t e ins  in  bi-  
l i a ry  exc re t ion  3. 

Us ing  p o l y a c r y l a m i d e  gel disc e lectrophoresis ,  we com- 
p a r e d  t he  p r o t e i n  s p e c t r u m  of r a t  bi le  w i t h  loca t ion  of 
21~ 52Mn, 64Cu a n d  2~ on t h e  e l ec t rophoreogram.  

Materials and methods. W i s t a r  r a t s  (mean  we igh t  200 g) 
w i t h  e x t e r n a l  b i l i a ry  f i s tu la  were used  in the  expe r imen t s .  
So lu t ions  of sa l t s  of m e t a l  r ad io i so topes  were i n j ec t ed  in to  

Bile after Intravenous Administration of 52MNC12, 

t h e  ta i l  ve in  (0.075 m g  of 52MnCl~, 0.080 m g  of 6iCuC12, 
0.162 m g  2~ a n d  0.198 m g  of 21~ per  r a t ;  
10-20 [xCi pe r  r a t  in  a v o l u m e  of 1 ml). The  bile was  collect- 
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