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The  presence  of cons iderab le  a m o u n t s  of a m e t a b o l i c  
p r o d u c t  in b r a i n  was  e s t ab l i s hed  as follows : Pooled  b r a i n s  
f rom f ive a n i m a l s  g iven  i m i p r a m i n e  3 h p rev ious ly  were  
h o m o g e n i z e d  w i t h  t h r e e  vo l um es  of water ,  t he  h o m o g e n a t e  
was  a lka l in ized  w i t h  1 .0N  N a O H  to a b o u t  p H  12, a n d  
s h a k e n  w i t h  t h r ee  vo lum es  of h e p t a n e  c o n t a i n i n g  1.5% 
i soamyl  alcohol;  Pheno l i c  m a t e r i a l  was  r e m o v e d  b y  
s h a k i n g  t h e  h e p t a n e  p h a s e  w i t h  a smal l  v o l u m e  of 0 . 1 N  
N a O H .  Bas ic  m a t e r i a l  in  t he  h e p t a n e  p h a s e  was  r e t u r n e d  
to  a n  aqueous  p h a s e  b y  s h a k i n g  w i t h  1/8 v o l u m e  of 0.2 M 
p h o s p h a t e  buffer ,  p H  5.9, w h i c h  would  e x t r a c t  on ly  a 
sma l l  f r ac t i on  of a n y  i m i p r a m i n e  t h a t  m i g h t  be  p resen t .  
T races  of i m i p r a m i n e  in t he  buf fe r  p h a s e  were r e m o v e d  b y  
s h a k i n g  w i t h  t h r ee  vo lumes  of the  h e p t a n e - i s o a m y l  a lcohol  
m ix tu re ,  a n d  t h e  buf fe r  p h a s e  was t h e n  a lka l in ized  w i t h  
3 N  N a O H .  The  f luorescence s pec t r a  of t h i s  so lut ion,  
e x a m i n e d  w i t h  a spec t ro f luo rome te r ,  r evea led  m a t e r i a l  
w i t h  f luorescen t  cha rac t e r i s t i c s  s imi la r  to  those  of imi-  
p r a m i n e  ( a c t i v a t i o n  m a x i m u m :  295 mix, f luorescence  
m a x i m u m :  415 m~,  uncor rec ted) .  T he  resu l t s  i nd i ca t ed  
t h a t  a h e p t a n e - s o l u b l e  m e t a b o l i t e  h a d  a c c u m u l a t e d  in 
b r a i n  in  a m o u n t s  e q u i v a l e n t  to  a b o u t  10 ~zg of i m i p r a m i n e  
pe r  g of t issue.  The  m a t e r i a l  was  t h e n  e x t r a c t e d  in to  
h e p t a n e .  

The  m e t a b o l i t e  was  iden t i f i ed  as d e s m e t h y l i m i p r a m i n e  
(DMI)  as follows: 

Gas Chromatography. A n  a l iquo t  of t h e  h e p t a n e  p h a s e  
was  e v a p o r a t e d  to  d r y n e s s  u n d e r  r educed  pressure ,  a n d  
t h e  res idue  d isso lved  in a sma l l  a m o u n t  of ace tone .  T he  
r e su l t i ng  so lu t ion  was  dr ied  ove r  MgSO4 a n d  e v a p o r a t e d  
to a b o u t  0.1 ml  a t  r oom t e m p e r a t u r e  u n d e r  a s t r e a m  of 
n i t rogen .  The  m a t e r i a l  w as  s u b j e c t e d  to  gas c h r o m a t o -  
g r a p h y  a t  175°C us ing  a c o l u m n  of 0 .75% Sil icone Po ly -  
mer ,  SE  30 G a s - C h r o m e  P (mesh-size 100-140),  a n d  a n  
a r g o n  pressure  of one  a t m o s p h e r e L  T h e  r e t e n t i o n  t i m e  of 
t h e  p r inc ipa l  c o m p o n e n t  was  iden t i ca l  to  t h a t  of DMI,  t h e  
m o n o m e t h y l  ana logue  of i m i p r a m i n e ,  a m e t a b o l i t e  pre-  
v ious ly  i so la ted  b y  HERRMANN a n d  PULVER 8 f rom ur ine ,  
lung,  a n d  l iver  of a n i m a l s  g iven  i m i p r a m i n e .  

Paper Chromatography. A n o t h e r  a l i quo t  of t he  h e p t a n e  
p h a s e  was e v a p o r a t e d  to  d r ynes s  u n d e r  r educed  pressure  
a n d  t he  res idue  dissolved in a sma l l  v o l u m e  of m e t h a n o l .  
The  m e t h a n o l  so lu t ion  was app l ied  to W h a t m a n  3 
paper ,  i m p r e g n a t e d  w i t h  p e a n u t  oil 9. T h e  c h r o m a t o g r a m s  
were  deve loped  b y  a scend ing  c h r o m a t o g r a p h y  w i t h  a 
s o l v e n t  s y s t e m  cons i s t ing  of c o n c e n t r a t e d  a m m o n i a  a n d  
m e t h a n o l  (1 : 1). The  c h r o m a t o g r a m  was  i r r a d i a t e d  w i t h  a 
s h o r t w a v e  u l t r a v i o l e t  l a m p  (Model SL 2537 Mine ra l i gh t  
l amp) .  No f luorescen t  m a t e r i a l  was  seen a t  r oom t e m p e r -  
a tu re ,  b u t  on  cool ing t h e  p a p e r  w i t h  l iqu id  n i t rogen ,  a 
b r i l l i an t  f luo rescen t  spo t  a p p e a r e d  w i t h  a n  R I  v a l u e  (0.23) 
co r r e spond ing  to  DMI.  No f luorescen t  spo t  was found  
h a v i n g  a n  Rf  va lue  (0.33) c o r r e s p o n d i n g  to  d e s d i m e t h y l -  

i m i p r a m i n e ,  t he  p r i m a r y  a m i n e  ana logue  of i m i p r a m i n e .  
W h e n  t h e  c h r o m a t o g r a m  was  s p r a y e d  w i t h  d iazo t i zed  
p -n i t r oan i l i ne  a n d  HC1 as descr ibed  b y  HERRMANN et  al. 9, 
t h e  f luorescen t  m a t e r i a l  fo rmed  a b lue  spot  s imi la r  to  t h a t  
fo rmed  f rom a u t h e n t i c  DMI.  

The  a c c u m u l a t i o n  of D M I  in b r a i n  a f t e r  a d m i n i s t r a t i o n  
of i m i p r a m i n e  sugges ted  t h a t  t h e  ac t ion  of t h e  l a t t e r  d rug  
m i g h t  be  m e d i a t e d  t h r o u g h  t he  m e t a b o l i c  p roduc t ,  
F u r t h e r  e x p e r i m e n t a l  s u p p o r t  of th i s  was  p r o v i d e d  b y  
g iv ing  i m i p r a m i n e  in r e p e a t e d  doses, 20 mg/kg ,  e v e r y  6 h 
ove r  a pe r iod  of 24 h. 4 h a f t e r  t he  las t  dose, t he  a n i m a l s  
were  g iven  e i t h e r  RO-4-1284 or  reserpine .  No  seda t i on  
occurred,  a n d  in a b o u t  1 h t h e  a n i m a l s  d i sp l ayed  m a r k e d  
h y p e r a c t i v i t y  l a s t ing  ove r  severa l  hours .  Ana lys i s  of b r a i n  
showed  negl ig ible  a m o u n t s  of i m i p r a m i n e  a n d  a b o u t  
20 to  30 Ixg of DMI  pe r  g of t issue.  

P h a r m a c o l o g i c a l  s tud ies  h a v e  s h o w n  t h a t  DMI  is a new 
t y p e  of a n t i d e p r e s s a n t  1% I t  does  n o t  el ici t  e x c i t a t i o n  in 
t h e  n o r m a l  r a t  n o r  does i t  b lock  m o n o a m i n e  ox idase  or  
a f fec t  b r a i n  amines .  The  a n t i d e p r e s s a n t  a c t i o n  of D M I  
becomes  d r a m a t i c a l l y  e v i d e n t  in  s tud ies  w h i c h  show t h a t  
in  r a t s  p r e t r e a t e d  w i t h  t he  d r u g  t h e  effects  of RO-4-1284 
or  r e se rp ine  are  reversed .  The  ac t ion  of t h e  d rug  in t h i s  
r ega rd  is far  more  r ap id  a n d  p o t e n t  t h a n  t h a t  of imi-  
p r a m i n e .  I n  fac t  i m i p r a m i n e  i tself  does  n o t  seem to h a v e  
t h i s  ac t ion  for  i t  a c t u a l l y  i n h i b i t s  t he  ac t ion  of DMI .  Pre-  
l i m i n a r y  cl inical  s tud ies  in  c o l l a b o r a t i o n  w i t h  N. KLINE 
(unpub l i shed)  i n d i c a t e  t h a t  DMI  is p o t e n t  a n d  r a p i d l y  
a c t i n g  in e n d o g e n o u s  depress ion .  

Zusammen[assung. N a c h  V e r a b r e i c h u n g  yon  Imi -  
p r a m i n  (Tofrani l )  wurde  aus  d e m  G e h i r n  v o n  R a t t e n  Des- 
m e t h y l i m i p r a m i n ,  das  N - M o n o m e t h y l d e r i v a t ,  isol iert .  
Dieser  M e t a b o l i t  bez iehungsweise  dessen  A n r e i c h e r u n g  
in vivo s c h e i n t  fiir die an t i dep re s s ive  W i r k u n g  y o n  Imi -  
p r a m i n  v e r a n t w o r t l i c h  zu sein. 
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Biophysikalische Studien mit  synthet ischem Le- 
cithin als Weg zu neuartigen Chemotherapeutika 

I n  unse re r  l e t z t en  M i t t e i l u n g  I h a b e n  wir  darge leg t ,  dass  
d e m  L e c i t h i n  v e r m u t l i c h  die biologische F u n k t i o n  e ines  
,carr iers~ b e i m  I o n e n t r a n s p o r t  d u r c h  den  l ipo iden  Tei l  
de r  ZeUwand z u k o m m t .  

I n  e i n e m  e in f achen  b i o p h y s i k a l i s c h e n  Modell  k o n n t e n  
wir  zeigen, dass  Lec i th in ,  gel6st  in  CC14, be f~h ig t  ist, 
A n i o n e n  aus  wlissriger L 6 s u n g  in die l ipoide P h a s e  i iber-  
zuf i ihren,  w e n n  in de r  wiissr igen P h a s e  zugle ich gewisse 
K a t i o n e n  v o r h a n d e n  sind.  Aus  m e s s t e c h n i s c h e n  G r i i n d e n  

w u r d e  als A n i o n  Tropf iol in  v e r w e n d e t .  Die  B i n d u n g s -  
f i ih igkei t  zwischen  L e c i t h i n  u n d  d iesem F a r b s t o f f  i s t  
s t a r k  abhAngig  v o n d e r  A r t  u n d  K o n z e n t r a t i o n  de r  anwe-  
s e n d e n  K a t i o n e n .  Es  wurde  ge funden ,  dass  i n sbesonde re  
po lybas i sche  V e r b i n d u n g e n  wie P r o t a m i n  u n d  P o l y m y x i n  
den  T r a n s p o r t  in  die l ipoide P h a s e  f6rdern .  

I n  we i t e r en  V e r s u c h e n  s t e l l t en  wir  lest ,  dass  in CC14 ge- 
16stes L e c i t h i n  bef / ih ig t  ist,  in  \Vasser  gel6stes  T r y p a f l a v i n  
(Kat ion)  in  die l ipoide P h a s e  f iberzuf i ih ren  u n d  dass  die- 
se lben  K a t i o n e n ,  die den  Ob. - rgang  y o n  Trop~tolin fb rde rn ,  

x R. I~IIRT und R. BERCIfTOLD, Med. exp, 2, 269 (1960). 
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h ie r  n u n  h e m m e n .  A u c h  h i e r  s ind  P r o t a m i n  u n d  Po ly -  
m y x i n  be sonde r s  ak t iv .  F i g u r  1 u n d  2 zeigen als Verg le ich  
die A b s o r p t i o n  y o n  T r y p a f t a v i n  bzw.  Trop~o l in  s in  die 
l ipoide  P h a s e  in  AbhXngigke i t  y o n  d e r  K o n z e n t r a t i o n  
e in iger  c h a r a k t e r i s t i s c h e r  K a t i o n e n  in  de r  wlisserigen 
Sch ich t .  

Unse re s  E r a c h t e n s  k o m m t  d e r  t 3 b e r g a n g  y o n  Tropi io l in  
in  die CCl , -Phase  d a d u r c h  zus t ande ,  dass  s ich v o r e r s t  da s  
po lybas i s che  P r o t a m i n  bzw. P o l y m y x i n  a n  de r  Grenz -  
flXche L i p o i d - W a s s e r  an lage r t .  D a b e i  w e r d e n  die s a u r e n  
G r u p p e n  des P h o s p h a t i d s  be s e t z t  u n d  a n  de r  Grenzfl~iche 
f ix ier t  u n t e r  F r e i s e t z u n g  der  C h o l i n k o m p o n e n t e ,  a n  die 
s ich de r  saure  ionis ier te  F a r b s t o f f  a n l a g e r t  u n d  als F a r b -  
s t o f f - L e c i t h i n k o m p l e x  in de r  l ipo iden  P h a s e  gel6s t  wird.  
Ande r se i t s  wird  die B i l d u n g  des CCl,-16slichen T r y p a -  
f l av in -Lec i th insa l zes  d u t c h  die a n  de r  Grenzf l~che  adsor-  
b i e r t e n  p o l y b a s i s c h e n  V e r b i n d u n g e n  k o m p e t i t i v  g e h e m m t ,  

Of fens ich t l i ch  mi issen  3 B e d i n g u n g e n  erf i i l l t  sein,  u m  
m a x i m a l e  \ V i r k u n g  zu erz ie len:  (1) M e h r f a c h b a s i s c h e  Ver-  
b i n d u n g ,  ( 2 ) s t e r i s c h  wenig  g e h i n d e r t e  s t a r k  bas i sche  
Z e n t r e n  (bei p H  7 z u m  grossen  Tei l  p r o t on i e r t )  u n d  (3) 
A d s o r p t i o n  a n  de r  Grenzft~tche Lipoid-V~Tasser d u r c h  V a n  
d e r  \ ¥ a a l s s c h e  Kr~f te :  

XVir h ~ b e n  V e r b i n d u n g e n  s y n t h e t i s i e r t ,  die a l ler  Vor-  
a u s s i c h t  Each  diese B e d i n g u n g e n  erf i i l len sol l ten,  u n d  in  
unse re r  V e r s u c h s a n o r d n u n g  gemessen .  E ine  A u s w a h l  yon  
Mess r e su l t a t en  zeigt  F i g u r  3, wobei  a u c h  V e r b i n d u n g e n  
e inbezogen  sled,  die die B e d i n g u n g e n  n i c h t  erfiil len. 

Es  is t  aus  de r  F i g u r  3 e rs ich t l ich ,  dass  in  de r  T a t  m a x i -  
ma le  H e m m w i r k u n g  d a n n  au f t r i t t ,  w e n n  m i n d e s t e n s  zwei 
s t a r k  bas i sche  G r u p p e n  d u r c h  m e h r e r e  c o p l a n a r e  RiDge 3 
u n d  d u t c h  C a r b o n a m i d - G r u p p e n  v e r k n f i p f t  s lEd; f e rne r  
muss  da s  Molekti l  e ine d u r c h g e h e n d e  K o n j u g a t i o n  auf-  
weisen.  Besonde r s  i n t e r e s s a n t  wa ren  b i s h e r  V e r b i n d u n g e n  
m i t  fo lgender  S t r u k t u r :  

CH2-N~" ~ / - - ' ~ ,  /f---~, /~N-CH~ 

H H 
R 

D i s k u s s i o n .  Es is t  klar ,  dass  so lchen  p o l y v a l e n t e n  B a s e n  
au f  G r u n d  ih re r  FAhigkei t ,  P h o s p h a f i d e  zu <~fixieren,, 
e rheb l i che  B e d e u t u n g  als b iologisch a k t i v e  S u b s t a n z e n  
z u k o m m t .  Als <~ P h o s p h a t i d - B l o e k e r ,  k 6 n n e n  sic als  p o t e n -  
t iel le H e m m s u b s t a n z e n  des I o n e n t r a n s p o r t e s  d u r c h  Phos -  
p h a t i d m e m b r a n e n  de r  l e b e n d e n  Zelle a n g e s e h e n  werden .  
D a  a u c h  die P r o t e i n s y n t h e s e  f iber P h o s p h o - L i p o i d -  
A m i n o s i i u r e , K o m p l e x e  s-~ verl~iuft, k 6 n n t e  e r w a r t e t  we t -  
den,  dass  solche p o l y b a s i s c h e n  Stoffe  d u t c h  B lock ie rung  
d ieser  P h o s p h o l i p o i d e  e inen  E in f luss  a u f  de s  Zel lwachs-  
t u r n  aus t iben  x0. N u n  s ind in u n s e r e m  Tes t  die L e c i t h i n -  
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moleki i le  i n n e r h a l b  de r  l ipoiden  P h a s e  u n d  in de r  Grenz-  
fl~tche frei bewegl ich.  I h r e  s a u r e n  G r u p p e n  k 6 n n e n  s ich  
i n n e r h M b  de r  Grenzf l / iche  den  bas i schen  Z e n t r e n  de r  ad -  
s o r b i e r t e n  B a s e n  w e i t g e h e n d  anpas sen .  
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Fig. 3. ( l ) Tereph thal-dianilid-4', 4*-bis(2-imidazolin)-dihydrochlorid. 
(2) Terephthal-dianilid-3' ,3*-bis- (~-imidazolin)-dihydrochlorid. 
(3) Nitro-terephthal-dianilid-4', 4 ~-bis(~-imidazolin)-dihydrochlorid. 
(4) Chlor- terepht hal-dianilid- 4', 4a-bis (2-imidazolin) -dihydrochlorid. 
(5) Diphenyl-4,4'-bis(2-imidazolin)-dihydrochlorid. (6) Benzol-m-di- 
sulfons~ure-dianilid-4,4'-bis(2-imidazolin)-dihydrochlorid. (7) Athy- 
lendiamin-dihydrochlorid. (8) Phenylen- 1,4-bis(2-imidazolin)-dihydro- 
chlorid. (9) Terephthal- his- (N - methyl- piperazid) - dihydrochlorid. 
(10) Terephthal-  dianilid- 4', 4~- bis- trimethylammoniumchlorid. 
(11) Putrescin-dihydrochlorid, Arcain-dihydrochlorid, Isophthal-bis- 

(7-pyridylamid)-dihydrochtorid. 

2 Die relativen Konzentrationen der Farbstoffe in der CCl(Phase 
wurden wie friiher (vgl. 1) colorinmtrisch bei 420 m~t bestimmt. 
Aueh die fibrige Messanordnung ist dieselbe. 

a Eine Parallele hierzu sind die Bedingungen, wie sic fiir das Vor- 
kommen des kristallin-fliissigen Zustandes erfiillt sein miissen 
(vgl. *), 

4 Ca, WIEGAND, in HOUBEN-WEYL, Methoden der organischen Chemic, 
3. Aufl, (Stuttgart 1955), Bd. 3/1, p. 681, - D. VORLXNDER, Che- 
mische Krislallographie der Fliissigkeiten (Leipzig 19~4). - C. WEY- 
GAND, Hand- und Jahrbuch der chemischen Physik, 2 (Leipzig 
1941), -Cii .  R. WIEGAND, Z. Naturforsch. 12b, 51~ (1957). 

s j ,  A. V. BUTLER, G. N. GODSON und G, D, HUNTER, in R. J. C. 
MARRIES, Protein Biosynthesis (Academic Press, London 1961). 
G. E. HUNTER und G. N. GODSON, Nature 189, 140 (1961). 

7 R. W. HENDLER, J. biol. Chem. 234, 1466 (1959), 
S W. L. GABY und R. SILBERMAN, Arch. Bioch.~m. Biophys. 87, 188 

0960). 
9 G. N. GODSON und G. D. HUNTEE, Biochem. J. 79, 37 P (1961). 

10 Der Wirkungsmechanismus yon nattirlichen AntikSrpern oder 
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A n d e r s  wi rd  j edoch  die S i tua t i on ,  w e n n  m a n  wie 
STEINBERG 1~ a n n i m m t ,  dass  d i e  s a u r e n  P h o s p h a t i d -  
g r u p p e n  a n  de r  Grenzf l / iche  de r  Zellen in e iner  s t a r r en ,  
zel lspezif ischen mosaikar t : igen S t r u k t u r  v e r t e i l t  s ind.  
D a n n  Wird zus~tz l ich  a u c h  n o c h  d ie  Lage  de r  p o s i t i v e n  
L a d u n g e n  dieser  H e m m s u b s t a n z e n  e ine  wesen t l i che  Rol le  
spielen,  u n d  zwar  in  d e m  Sinne,  dass  zu e iner  b e s t i m m t e n  
A n o r d n u n g  de r  P h o s p h a t i d e  in de r  Ze l lwand  die Lage  t ier  
b a s i s c h e n  G r u p p e n  in de r  Molek i i lebene  k o n g r u e n t  se in  
muss .  N u r  so wi rd  d u r c h  p o t e n z i e r t e  Cou lombsche  A t t r a k -  
t i o n  e ine  m a x i m M e  Affinit/~t gewXhrleis tet .  U n s e r  T e s t  
ze igt  n u t  die a l l geme inen  B e d i n g u n g e n  e iner  P h o s p h a t i d -  
Dlockierung .  E i n e  zel tspezif ische VVirkung, die d u r c h  ge- 
e igne te  V a r i a t i o n  de r  S t r u k t u r e n  e r w a r t e t  w e r d e n  k a n n ,  
muss  a m  bio logischen  O b j e k t  e r u i e r t  werden .  

E s  h a t  s ich n u n  ta t sAcht ich  gezeigt ,  dass  e ine Re ihe  y o n  
n e u e n  V e r b i n d u n g e n ,  die n a c h  diesen G e s i c h t s p u n k t e n  
s~-nthet is ier t  w u r d e n ,  in  (~be re~ns t immung  m i t  de r  W i r -  
k u n g  a n  u n s e r e m  Tes t  e ine auff~illige n n d  d i f fe renz ie r te  
W i r k u n g  auf  l ebende  Zel len h a b e n .  So i ibe r t re f fen  einige 
d ieser  Stoffe die in vitro-Hemmwirkung yon  I N H  auf  Tbc -  
B a k t e r i e n .  Besonde r s  i n t e r e s s a n t  i s t  j edoch  die W i r k u n g  
be i  t i e r e x p e r i m e n t e l l e n  N eop l a s m en .  So ver l / inger t  d i e  
o b e n  m i t  de r  S t r u k t u r f o r m e l  ange f i i h r t e  V e r b i n d u n g  die 
U b e r l e b e n s z e i t  y o n  m i t  L e u k ~ m i e  b e i m p f t e n  Mi~nsen bei  
grosser  t h e r a p e u t i s c h e r  B r e i t e  u m  330% bei  R = H,  u m  
250% bei  R = NO2 u n d  u m  400% bei  R = C113. Die Wi r -  

k u n g  is t  spezif isch au f  jeweils  e ine K r e b s a r t .  D u r c h  kle ine  
V a r i a t i o n e n  in de r  S t r u k t u r  wird  die W i r k u n g  auf  a n d e r e  
Neop l a smen ,  wie S a r k o m  oder  Carc inom,  v e r s c h o b e n .  

W i r  s ind  d a m i t  be schMt ig t ,  e ine gr6ssere  Zah l  y o n  
s t r u k t u r e l l  v e r w a n d t e n  V e r b i n d u n g e n  he r zus t e l l en  u n d  zu 
p r i i fen  14 

Summary. B a s e d  on  t he  b e h a v i o u r  of l ec i th in  in  a bio-  
phys i ca l  cell  mode l  n o v e l  c o m p o u n d s  h a v e  b e e n  devel -  
oped  w h i c h  are  r e g a r d e d  as ' p h o s p h a t i d e  blockers" in  t h e  
m e m b r a n e  of t h e  l iv ing  cell. T h e y  i n h i b i t  n e o p l a s m s  in 
a n i m a l  e x p e r i m e n t s  to  a h i g h  degre  e, a n d  a re  t he r e fo re  
p o t e n t i a l  c h e m o t h e r a p e u t i c  a g e n t s  of g r e a t  in t e res t .  

!~. HIRT und R. BERCHTOLD 

Forschungsinstitut Dr. A. Wander AG, Bern (Schweiz), 
21. Juli 1961. 

n H. FISCHER und K. R6wE, Trans. 6th Congr. Europ. Soc. Haema- 
tology (Copenhagen 1957), p. 927. 

/2 M. S. STEINBERa, Amer. Naturalist 99, 65 (1958). 
]a Wir verdanken diese Angahen dem Cancer Chemotherapy National 

Service Center (USA). 
14 Wit danken Herrn H. HXNNI fiir die exakte und zuverl~issige Aus- 

ffihrung eines Teiles der experimentellen Arbeiten. 

T h e  Anomalous Rotatory Dispersion Curves of 
Aporphine Alkaloids 

T h e  c o n f i g u r a t i o n  of op t i ca l l y  a c t i v e  b i a ry l s  h a s  b e e n  
successfu l ly  co r r e l a t ed  b y  e x a m i n i n g  t h e i r  r o t a t o r y  dis-  
pe rs ion  c u r v e s  ~,'~. W e  wish  now  to  r e p o r t  some resu l t s  of 
o u r  s tud ies  on  t h e  r o t a t o r y  d i spers ion  of some  a p o r p h i n e  
a lka lo ids  w h i c h  m a y  be  c o n n e c t e d  w i t h  t h e i r  b i p h e n y l  
s y s t e m s .  

B u l b o c a p n i n e  (Ia) a n d  c o r y d i n e  (I b) e x h i b i t  a n o m a l o u s  
pos i t i ve  c u r v e s  (Figure)  wh ich  are  s o m e w h a t  s imi la r  to  
t hose  p r e s e n t e d  b y  m e m b e r s  of t h e  (S)-series of 2,2"- 
b r idged ,  1, l ' - b i n a p h t h y l s  1 (II) ,  Bases  w h i c h  h a v e  t h e  4 
pos i t ion  u n s u b s t i t u t e d ,  such  as g laue ine  (Ic),  d i c e n t r i n e  
( Id ) ,  a n d  poss ib ly  ocote ine  3, neve r t he l e s s  show p l a in  
cu rves  (or n e a r l y  so as in  t h e  case of glaucine,  whe re  t h e r e  
is a p l a t e a u  a t  a b o u t  365-370 mix). 

Recen t ly ,  SHAMMA 4 h a s  cal led a t t e n t i o n  to  t he  s t r i k ing  
co r re l a t ions  ~ b e t w e e n  t h e  op t i ca l  r o t a t i o n s  (D line) a n d  
t he  u l t r a v i o l e t  spec t r a  of t he  a p o r p h i n e  a lkaloids .  T he  
abso lu t e  s t e r e o c h e m i s t r y  of t h e  a s y m m e t r i c  c a r b o n  of  t he  
l a t t e r  has  b e e n  s h o w n  to  be  as i nd i ca t ed  in  (III)~,  whe re  
t he  r ig id  b i p h e n y l  sy s t em s  is f ixed in a (S) con f igu ra t i on  
a n d  t h e  s u b s t i t u e n t s  in  t he  r ing  A are  fl ( above  t he  p lane)  4. 

R l ? 

( I )  [T< z (~) 

(Ia) Rt, R 2 O~. = CH~; R 3 =  OH; R 4 =  H 
O / 

(Ib) R t = OCHa; R ~ = OH; R 3 = OCH~; R * =  H 

(Ic) R x = R ~ =  0CHa; R 3 = H; R 4 = OCH~ 

¢I d) R 1, R ~ O-,. R 3 H ; R 4 OCH 3 = 0/CH2; = = 

- -  Bulbocapnine 
6O \ ..... Corydine 

\ - . -  Glaucine 

l 
zo 

-% 

P ~ 400 500 300 :. 800rn F 
..x 

-so /~ / :  
I t  would  a p p e a r  t h a t  t he  a n o m a l o u s  cu rves  o b t a i n e d  for 

b u l b o c a p n i n e  a n d  co ryd ine  are  assoc ia ted  w i t h  s t r a i n e d  
b y p h e n y l  sys tems ,  a n d  t h a t  t h e  d i f ferences  of m a g n i t u d e  
of t he  op t i ca l  r o t a t i o n s  (D line) 4 a n d  of t h e  r o t a t o r y  dis- 
pe rs ion  cu rves  are  r e l a t ed  to  t he  c h a n g e  of t h e i r  d i h e d r a l  
angles  b e t w e e n  t he  p lanes  of t he  two a r o m a t i c  r ings  
caused  b y  t h e  p resence  or  absence  of s u b s t i t u e n t s  a t  
c a r b o n  4% 

Zusammen/assung. Die U n t e r s u c h u n g  de r  R o t a t i o n s -  
d i s p e r s i o n s k u r v e n  e in iger  A p o r p h i n - B a s e n  e r g a b  a n o m a l e  
Dispe r s ion  Ifir Basen ,  die in  4 -S t e l l ung  s u b s t i t u i e r t  s ind,  
u n d  n o r m a l e  Dispers ion  fiir die u n s u b s t i t u i e r t e n  Basen .  

M. J .  \ r E R ~ G O ~  

University Chemical Laboratory, Cambridge (England), 
April 17, 1961. 
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