
242 Specialia EXPERIENTIA 23/4 

Sauers to f f s t rom,  dessen hohes  R e a k t i o n s v e r m 6 g e n  die 
O x y d a t i o n  des in  gesch lossenen  GefAssen be f ind l i chen ,  
g e t r o c k n e t e n  o rgan i schen  Mate r i a l s  ohne  n e n n e n s w e r t e  
V e r k o h l u n g  be re i t s  bei  100-150 °C e rm6gl ich t .  H i e r d u r c h  
werden  S u b s t a n z v e r l u s t e  d u r c h  Ver f l i i ch t igung  oder  
R e a k t i o n  m i t  d e m  Gef l i ssmater ia l  w e i t g e h e n d  ve r mie -  
den  ~. 

Die Asche  wurde  gewogen,  ein-  bis  zweimal  m i t  ge- 
re in ig ter ,  v e r d f i n n t e r  HC1 a b g e r a u c h t ,  schl iessl ich m i t  1 n 
HC1 a u f g e n o m m e n  u n d  m i t  H , O  b ides t i l l i e r t  auf  10 ml  
aufgeffill t .  Aus  d iesen L6sungen ,  die jeweils  die Asche  de r  
g e s a m t e n  P r o b e  en th i e l t en ,  w u r d e n  a l iquo te  Teile en t -  
n o m m e n  a n d  m i t  den  oben  b e s c h r i e b e n e n  M e t h o d e n ,  
u n t e r  A n w e n d u n g  eines ¢~Zugabeverfahrens m i t  r echner i -  
scher  A u s w e r t u n g ~  (zur A u s s c h a l t u n g  v o n  e v e n t u e l l e n  
StSreinf l f issen d u r c h  a n d e r e  E l e m e n t e  4) au f  i h r e n  M a n -  
gan-  u n d  K u p f e r g e h a l t  u n t e r s u c h t .  P ro  P r o b e  u n d  Ele-  
m e n t  w u r d e n  jeweils  3 P a r a l l e l b e s t i m m u n g e n  du rchge -  
ff ihrt .  Die Ana lysene rgebn i s se  s ind in de r  Tabe l le  zu- 
s ammenge fa s s t .  

Se tz t  m a n  die S u m m e  de r  in  de r  T r o c k e n s u b s t a n z  de r  
4 F r a k t i o n e n  g e f u n d e n e n  p p m - G e h a l t e  gleich 100, e r g i b t  
s ich ffir die Ve r t e i l ung  der  be iden  E l e m e n t e  au f  die 4 F r a k -  
t i o n e n  fo lgendes  Bi ld  (vgl. Tabe l l e ) :  K u p f e r  i s t  zu 93 ,5% 
in den  F r a k t i o n e n  I I I  u n d  I a n g e r e i c h e r t  u n d  zu e t w a  
g le ichen An te i l en  au f  diese b e i d e n  F r a k t i o n e n  ve r t e i l t .  
M a n g a n  v e r t e i l t  s ich f iberwiegend auf  die F r a k t i o n  I I I  
u n d  au f  den  ~Abfall,L w ~ h r e n d  auf  F r a k t i o n  I n u t  e in  
An te i l  y o n  15% entf~l l t .  Die ~,Cytoplasten,~ e n t h a l t e n  
e inen  v e r n a c h l ~ s s i g b a r e n  An te i l  a n  den  b e i d e n  E l e m e n -  
ten .  

Aus den  A n a l y s e n e r g e b n i s s e n  l~sst  s ich ledigl ich  de r  
Schluss  z iehen,  dass  K u p f e r  v o r n e h m l i c h  in  den  a n  

Ch lo rop la s t en  r e i che ren  F r a k t i o n e n  a u f t r i t t ,  w~thrend 
M a n g a n  haup t sAch l i ch  in den  a n  C h l o r o p l a s t e n  ~ rmeren  
F r a k t i o n e n  zu f inden  ist.  

U m  sichere  Aussagen  fiber die V e r t e i l u n g  de r  be iden  
E l e m e n t e  au f  die e inze lnen  Ze l l f r ak t i onen  y o n  V. olitoria 
m a c h e n  zu k6nnen ,  d i i r f te  eine grOssere A n z a h l  we i t e re r  
U n t e r s u c h u n g e n  in noch  schArfer  g e t r e n n t e n  F r a k t i o n e n  
e r forder l i ch  sein 6. 

Summary. E m p l o y i n g  ca t a ly t i c  m e t h o d s ,  t he  Mn-  a n d  
C u - c o n t e n t  was  d e t e r m i n e d  in  d i f fe ren t  cell f r ac t ions  
(chloroplas ts ,  cy top las t s )  of f reeze-dr ied  leaves  of Valeria- 
nella olitoria i so la ted  w i t h  a new d r y  m e t h o d  b y  ]~EHRENS 
e t  al. 1. Cu was  found  essen t ia l ly  in t he  f rac t ions  w i t h  h igh  
ch lo rop la s t  c o n t e n t ;  M n  was found  m a i n l y  in t h e  f rac t ions  
w i t h  low ch lo rop la s t  c o n t e n t .  
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C h e m i c a l  E x a m i n a t i o n  of the  R o o t s  of  Cissam- 
pelos pareira Linn.  Par t  V. S t r u c t u r e  and 

S t e r e o c h e m i s t r y  of H a y a t i d i n  

The  s t r u c t u r e s  of h a y a t i n i n  a n d  h a y a t i n ,  two of t he  
b i s - b e n z y l t e t r a h y d r o i s o q u i n o l i n e  a lka lo ids  i so la ted  f rom 
t h e  roots  of Cissampelos pareira Linn .  (Menispermaceae) ,  
were d iscussed ear l ier  1,2. I n  t h e  p r e s e n t  c o m m u n i c a t i o n ,  
t he  s t r u c t u r e  a n d  s t e r e o c h e m i s t r y  of a n o t h e r  a lka lo id  - 
h a y a t i d i n 8  i so la ted  f rom t he  same  p l a n t  - a re  descr ibed.  

H a y a t i d i n ,  m.p .  179-180°;  [~¢]D -- 109° (pyr id ine) ;  
2ma x = 280 n m  (log e : 3.07) ( E t O H - H , O ,  4: 1); 2max = 287 
n m  (log e = 2.97) ( E t O H - N . N a O H ,  4: 1) ; co r re sponded  
to t he  molecu la r  f o r m u l a  C3vH40N,O e (tool. we igh t  = 608 
b y  mass  spec t rome t ry ) .  I t s  p r o t o n  m a g n e t i c  r e sonance  
(p.m.r.)  s p e c t r u m  showed  t h a t  i t  h a d  10 a r o m a t i c  p r o t o n s  
inc lud ing  one a t  r 4.12 cha rac t e r i s t i c  of a C-8 p r o t o n  
h i g h l y  sh ie lded  b y  t h e  a r o m a t i c  r ing  of a b e n z y l  g roup  4, 
3 of OMe a n d  2 of NMe groups.  

The  mass  s p e c t r u m  of h a y a t i d i n  showed  a b u n d a n t  ions  
at m/e 312, 298, 296, 191, 190, 174, 162, 148 a n d  145. 
There  were smal l  peaks  a t  m/e 608 (M+), 593, 501, 487, 
a n d  a cha rac t e r i s t i c  t h o u g h  m u c h  smal l e r  p e a k  a t  role 
258.5 [ ( ( M  - 9 1 ) / 2 ) + + 3  s 

H a y a t i d i n  was e t h y l a t e d  w i th  t r i e t h y l a n i l i n i u m  hy -  
droxide .  The  e t h y l  e t h e r  w h i c h  could  n o t  be  c rys ta l l i zed  
gave  on ly  a s ingle spo t  on  t h i n  l aye r  c h r o m a t o g r a p h y  
(t.l.c.) (silica gel;  s y s t e m :  benzene ,  e t h y l  a ce t a t e  a n d  
d i e t h y l a m i n e ,  7 : 2 : 1), showed  a b u n d a n t  ions a t  m/e 326, 

312 a n d  296 in t h e  mass  s p e c t r u m  a n d  h a d  a n  IR- spec -  
t r a m  iden t i ca l  w i t h  t h a t  of t he  O-e thy l  d e r i v a t i v e  of 
( + + ) - 4 " - O - m e t h y l c u r i n e .  I t  was  the re fo re  a p p a r e n t  t h a t  
h a y a t i d i n  was a s t e reo i somer  of ( + + ) - 4 " - O - m e t h y l c u r i n e  
i so la ted  b y  HAYNES e t  al. e f rom Cissampelos pareira Linn .  
of J a m a i c a n  origin.  

I n  o rder  to  s t u d y  t he  s t e r e o c h e m i s t r y  a t  t h e  2 cen t r e s  
in  th i s  a lkaloid ,  h a y a t i d i n  e thy l  e t h e r  was  sub j ec t ed  to  
s o d i u m  a n d  l iquid  a m m o n i a  r educ t ion .  The  pheno l i c  frag-  
men t ,  wh ich  was l a e v o r o t a t o r y ,  could  no t  be  o b t a i n e d  in  
t h e  c rys ta l l ine  fo rm b u t  h a d  t h e  same  Rf  on  t.l .c, as N -  
me thy lcoc l au r ine .  F u r t h e r ,  t he  I R - s p e c t r u m  of O,O'-  
d i m e t h y l  m e t h i o d i d e  of t h i s  c o m p o u n d ,  m.p.  131 °, was  
iden t i ca l  w i t h  t h a t  of a n  a u t h e n t i c  s ample  of t he  m e t h -  
iodide  o5 1-O,O',N-trimethylcoclaurine. This  conf i rms  
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the structure of the phenolic fragment as l-N-methyl- 
coclaurine (i). 

The non-phenolic fragment could also not be crystal- 
lized; it was purified by chromatography on alumina 
{neutral, activity I), gave a single spot on t.t.c, on silica 
gel and was dextrorotatory. Its p.m.r, spectrum was 
identical with tha t  of the corresponding non-phenolic 
fragment obtained from hayat inin  ethyl ether ~. The ab- 
sence of a signal at  z 6.40-6.50 indicated O-ethytation at  
the 7-position. This assignment was supported by (1) deu- 
teration studies with hayatidin, which showed that. there 
were no protons ortho or para to the phenolic group, as 
well as by (2) the mass spectrum, which showed intense 
peaks at role 220 and 206. The former correstxmded to the 
~h n (II) and the latter to (III) with a hydrogen transfer. 

e peaks for the other ions were at role 192, 190, 111, 
97 and 91 ; the molecular ion peak was absent. 

M e O . . . : ) ~ +  

(II) 

(1) " ~ / ~ ' O H  

The methiodide of the non-phenolic fragment, m.p. 
180 °, was identical with tha t  of the corresponding meth- 
iodide obtained from the non-phenolic fragment of haya- 
tinin ethyl ether. 

All this evidence led to the formulation of the non- 
phenolic fragment as d-t-p-methoxybenzyl-6-methoxy-7- 
ethoxy- 2-methyl-tetrahydroisoquinoline (IV). 

The assignment of the 2 fragments resulting from 
Sodium and liquid ammonia reduction of hayatidin ethyl 
ether as (I) and (IV) respectively, clearly established the 
Structure of hayatidin as (+--)-4"-O-methylbebeerine 
(V). Using the serine convention and the sequence rule, 
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(+) = L =  S and ( - ) =  D == R, hayat idin then corre- 
sponds to the (S, R) absolute configuration v,s. 

1 tt 

(IV) < J ' O M e  

H o  
O CH~ ¢" : )  

<2\ 
CH~ O M e / 0  

~o_N/<./~// 
i ti | 

(V) ~ / ~ ' ~ ' O M e  

Zusammen/assung. Das Alkaloid Hayatidin,  aus Wurzeln 
yon Cissampelos pareiras Linn, isoliert, konnte nach 1Re- 
duktion seines )kthylg, thers und Identifikation der Frag- 
mente durch die Darstellung passender Derivate mit  
protonmagnetischer Resonanz und weiteren Methoden 
als (+-) -4"-O-Methylbebeer ine  charakterisiert werden. 
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Anti-Arrhythmic Properties of 1,5-Dimorpho- 
lino-3-(l-Naphthyl)-Pentane: DA 1686 

During investigations performed in the field of naph- 
thalene derivatives, it has been observed that  1,5-di- 
raorpholino- 3 - (1-naphthyl) -pentane possesses both in vitro 
and in vivo anti-arrhythmic properties. 

The structural formula of DA 1686 is as follows: 

" ~  " < ) ~ / ~  CH CH N/----~'O molecular 
"~  / 2-- ' 2-- ~ weight 368.50 

CH~CH __CH~--N~O 

])A 1686 is a brown viscous oil, insoluble in water; the 
dihydroehloride is a white crystalline compound, very 
SOluble in water. 

When tested on isolated guinea-pig auricles at  a con- 
centration of 4- 10 -*, DA 1686 reduces the tachycardic 
effect of aconitine 1 • 10 .7 and reduces the effect of the 
increased frequency of electrical stimulation. In  this lat- 
ter test DA 1686 is 1.8 times more active than quinidine 
and 9 times more active than procainamide. 

DA 1686 at  2% concentration has a local anaesthetic 
activity similar to that  of quinidine but  higher than that  
of procainamide when tested in vivo in mice (tail-pinch 
method adapted for testing local anaesthetics). The com- 
pound has a considerable effect at  2% concentration 
when tested on the cornea of guinea-pigs. 

In  dogs anaesthetized with morphine and pentobarbi- 
tal, DA 1686 slowly infused at  a dose of 20 mg/kg protects 
the animals from death induced by a rapid i.v. adminis- 
t rat ion of adrenalin during inhalation of benzol. 

DA 1686 protects rats from the arrhythmia induced by 
aconitine (34 #g/kg, i.v.) and in guinea-pigs delays the 


