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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. 
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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. 
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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 
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onse t  of a r r h y t h m i a ,  v e n t r i c u l a r  f ib r i l Ia t ion  a n d  ca rd iac  
a r r e s t  p r o v o k e d  b y  a slow infus ion  of o u a b a i n  (8 /~g/kg 
eve ry  90 sec). 

I n  r abb i t s ,  t h e  c o m p o u n d  reduces  t h e  t a c h y c a r d i c  ef fec t  
of p ro longed  t h y r o x i n e  t r e a t m e n t  (0.2 m g / d a y / r a b b i t  for  
10 days) .  

The  pressor  a c t i v i t y  of a d r e n a l i n  a n d  of occlusion of t h e  
ca ro t ids  in  a n a e s t h e t i z e d  r a b b i t s  is n o t  modi f i ed  b y  t he  
c o m p o u n d  j u s t  as t h e  h y p o t e n s i v e  ac t ion  of ace ty l cho l ine  
r e m a i n s  u n c h a n g e d .  B y  con t r a s t ,  t h e  h y p o t e n s i v e  effect  
of t h e  s t i m u l a t i o n  of t h e  p e r i p h e r a l  s t u m p  of t he  v a g u s  
is reduced .  

I n  a n a e s t h e t i z e d  r a b b i t s ,  D A  1686 p rovokes  b r a d y -  
card ia ,  w iden ing  of t h e  Q R S  a n d  mi ld  h y p o t e n s i o n .  T h e  
effect  on  t h e  ca rd i ac  f r e q u e n c y  is g r ea t e r  t h a n  t h a t  
exe r t ed  b y  q u i n i d i n e  a n d  p r o c a i n a m i d e ,  whi le  t he  ef fec t  
on  t h e  Q R S  a n d  pressure  is minor .  

The  c o m p o u n d  is well  a b s o r b e d  a f t e r  b o t h  ora l  a n d  
i n t r a m u s c u l a r  a d m i n i s t r a t i o n  in  r a t s  a n d  r abb i t s ,  pro-  
duc ing  h i g h e r  b lood levels  t h a n  those  of qu in id ine  a n d  

p r o c a i n a m i d e  a d m i n i s t e r e d  a t  equa l  doses.  I n  r a t s  a n d  
r a b b i t s ,  t h e  c o m p o u n d  is e l i m i n a t e d  in  t h e  n o n - m e t a b o -  
l ized s t a t e  to  t h e  e x t e n t  of  5 0 - 6 0 %  d u r i n g  t h e  f i r s t  24 h 
a f t e r  t r e a t m e n t  a n d  t 5 - 2 0 %  in  t h e  fo l lowing 24 h.  

Riassunto. II D A  1686, c o r r i s p o n d e n t e  al  1, 5-dimorfo-  
l ino-3-(1-naft i l )  p e n t a n o ,  6 u n  d e r i v a t o  de l la  n a f t a l i n a  a d  
at t ivi tS,  a n t i a r i t m i c a  come r i su l t a  dal le  p r o v e  in v i t ro  
(orecchie t te  i so la te  di cavia)  e in  v ivo  (cant,  conigli ,  
cavie  e ra t t i ) .  I1 c o m p o s t o  ~ b e n  as so rb i to  dopo  som- 
m i n i s t r a z i o n e  orale  e v iene  escreto  nelle u r ine  n o n  m e t a -  
bol izzato .  
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Novobiocin and the Binding of Magnesium Ions 

I t  h a s  been  s h o w n  b y  WEINBERG 1 a n d  BROCK 2 t h a t  
Mg++ ions ove rcome  t h e  a n t i b a c t e r i a l  a c t i v i t y  of novo-  
b ioc in  a g a i n s t  G r a m - n e g a t i v e ,  b u t  n o t  Gram-pos i t i ve ,  
bac te r i a .  I n  add i t ion ,  ev idence  has  been  p re sen t ed  2 to  
d e m o n s t r a t e  t h a t  the  a n t i b i o t i c  a n d  ca t ion  fo rm a com- 
plex,  a l t h o u g h  more  r ecen t  s tud ies  8 m a y  sugges t  o the r -  
wise. T h i s  p r o b l e m  has  also been  u n d e r  s t u d y  in  our  
l abora to r ies .  

N o v o b i o c i n  m o n o s o d i u m  was a gif t  f rom Merck,  S h a r p e  
a n d  D o h m e  L td . ,  H o d d e s d o n  (Her ts ,  E n g l a n d ) .  M a g n e s i u m  
chlor ide ,  MgC12 • 6H,O,  a n d  s o d i u m  ch lor ide  were of 
' A n a l a r '  grade.  T h e  w a t e r  used  was o b t a i n e d  f rom a n  
ion -exchange  co lumn,  a n d  h a d  a specific c o n d u c t a n c e  of 
10 -e ohm-~  c m - L  The  spec t r a  of novob ioc in  a lone  a n d  
in t h e  p resence  of m a g n e s i u m  ch lor ide  were r eco rded  
over  t he  r ange  200-450 n m  in a U n i c a m  S P  800 spec t ro -  
p h o t o m e t e r ,  u s ing  1 cm cells (Table  I). I t  can  be  seen 
f rom the  r e su l t s  t h a t  t he re  is no  ev idence  for  t he  f o r m a t i o n  
of a c o m p l e x  b e t w e e n  n o v o b i o c i n  a n d  Mg ++. 

BROCK~ ca r r i ed  o u t  d i f ference  s p e c t r a  w i t h  s t r o n g  
(10-2~I)  so lu t ions  of n o v o b i o c i n  s o d i u m  a n d  m a g n e s i u m  
chlor ide ,  a n d  o b t a i n e d  a p e a k  a t  360 r im;  he  t he r e fo re  
conc luded  t h a t  a com p l ex  was fo rmed  a t  h i g h  c o n c e n t r a -  
t ions .  Our  f ind ings  w i t h  d i f fe rence  s p e c t r a  (Tab le  I I ) ,  

w h i c h  are  qu i t e  d i f f e ren t  in  s h a p e  f rom the  o r d i n a r y  
s p e c t r u m  of novob ioc in ,  sugges t  t h a t  t he  p e a k  o b t a i n e d  
b y  BROCK * was on ly  a n  a p p a r e n t ,  a n d  n o t  a t r ue  one. 
T h e  resu l t s  p r e s e n t e d  in  T a b l e  I I  show t h a t  w h e n  so lu t ions  
of n o v o b i o c i n  s o d i u m  of d i f fe ren t  c o n c e n t r a t i o n s  are 
p laced  in t he  s ample  a n d  reference  cells, t h e  p e a k  o b t a i n e d  
for the dif ference  s p e c t r u m  is d isp laced  to  longer  wave-  
l e n g t h s ;  t h e  g r ea t e r  t h e  concen t r a t i ons ,  t h e  g r ea t e r  is t he  
shi f t .  T h i s  sh i f t  is a n  a p p a r e n t  one,  because  w h e n  t he  
s p e c t r u m  of an  8 • 10-42~I so lu t ion  of n o v o b i o c i n  s o d i u m  
(which  is h i g h e r  t h a n  t h e  c o n c e n t r a t i o n s  used in  some  of 
t h e  d i f ference  spec t ra )  was  r eco rded  a g a i n s t  wa te r ,  u s ing  
1 m m  cells, t h e  )'ms* was  s t i l l  a t  308 nm.  Thus ,  t h e  peaks  
o b t a i n e d  b y  d i f ference  s p e c t r a  are  false, s ince  t he  spec t ro -  
p h o t o m e t e r  is in sens i t ive  to  a b s o r b t i o n  di f ferences  be-  
t w e e n  t h e  s ample  a n d  reference  so lu t ions  w h e n  b o t h  are  
a b s o r b i n g  v e r y  s t rongly .  I n  t he  e x p e r i m e n t s  ca r r i ed  o u t  
b y  BROCK 2, a m i x t u r e  of 1 0 - * M  n o v o b i o c i n  s o d i u m  a n d  
1 0 - 2 M  m a g n e s i u m  ch lor ide  was p laced  in t he  s ample  cell 
a n d  a 1 0 - 2 M  so lu t ion  of n o v o b i o c i n  s o d i u m  in t h e  
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Table I. Absorption spectra of novobiocin sodium in presence and absence of magnesium chloride 

Sample solution 

Concentration of 

Novobiocin sodium MgCI 2 

Reference solution ~.Zma x Absorbance at ~.2ma x Absorbance at 
~Ima x ~2max 

8 • 10-4M 
8 • 10-4M 
8 • 10-4M 

absent water 308 1.60 240 1.81 
8 ' t0-4M 8 • 10-*M MgCl 2 308 1.59 240 1,78 
8 • 10 -2 M 8 • 10 -~ M MgCI~ 308 1.61 240 1,80 

1 cm cells were used in all experiments. 


