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Comparison of New t3-Adrenergic Blockers, C-3, K61366, Y-6124 and YB-2, with Pindolol and Pro- 
pranolol in the Blood Perfused Canine Papillary Muscle Preparation 

In  a p rev ious  s t u d y  1, we assessed t h e  /~-adrenergic 
b lock ing  a c t i v i t y  of 7 we l l -known c o m p o u n d s  aga ins t  t h e  
pos i t ive  ino t rop ic  effect  of n o r e p i n e p h r i n e  in t he  blood-  
per fused  can ine  p a p i l l a r y  muscle.  Resu l t s  were as follows : 
p indo lo l  (LB 46) > p rac to lo l  (ICI 50172) = a lprenolo l  
(H 56/28) ~ p r o p r a n o l o l > s o t a l o l  (MJ 1999) > D C I  > 
m e t h x a m i n e  (10:1 : 1/3: 1/10: less t h a n  1/10). I n  th i s  p a p e r  
t he  /~-adrenergic b lock ing  a c t i v i t y  of newly  syn thes i zed  
compounds ,  i~61366, C-3, Y-6124 a n d  YB-2,  were com- 
pa red  w i t h  t h a t  of p rop rano lo l  a n d  p indo lo l  in t he  same  
p r e p a r a t i o n .  

The  h e a r t  was  r e m o v e d  f rom a dog a n e s t h e t i z e d  w i t h  
e the r  a n d  p l u n g e d  in to  t h e  cold T y r o d e ' s  Solution. The  
an t e r i o r  sep ta l  a r t e r y  was d issec ted  and  cannu la t ed .  All  
b r a n c h e s  excep t  t h e  ar te r ies  to  t he  a n t e r i o r  p a p i l l a r y  
muscle  were l iga ted  a n d  u n i r r i g a t e d  p a r t  of musc le  was 
r emoved .  The  i so la ted  musc le  was per fused  w i t h  t h e  
a r t e r i a l  b lood  c o n d u c t e d  f rom t he  ca ro t id  a r t e r y  of a 
hepa r in i zed  donor  dog b y  t he  a id  of a S i g m a - m o t o r  p u m p .  
A p n e u m a t i c  r e s i s t ance  was p laced  in para l le l  w i t h  t he  
pe r fus ion  s y s t e m  so t h a t  a c o n s t a n t  pe r fus ion  pressure  a t  
100 m m  H g  was  m a i n t a i n e d .  T he  pap i l l a ry  muscle  pre-  
p a r a t i o n  was p laced  in a glass c o n t a i n e r  wh ich  was w a r m e d  
a t  38-39~ b y  c i r cu la t ing  w a r m  water .  T he  t e n d i n o u s  end  
of t he  p a p i l l a r y  muscle  was connec ted  to  a force displace-  
m e n t  t r a n s d u c e r  (Grass F T  03 B) b y  a f ine si lk t h r e a d  and  
s t r e t c h e d  w i t h  a weig~ht of 1 g. The  p a p i l l a r y  muscle  was 
d r i v e n  e lec t r ica l ly  a t  a f r e q u e n c y  of 120/rain w i t h  rec- 
t a n g u l a r  pulses  of 0.6-1 V a n d  5 msec  du ra t ion .  A v e r y  
s t ab le  con t r ac t i l e  force was deve loped  over  10 h, and  t h e n  
severa l  c o m p o u n d s  could  be  c o m p a r e d  in one p a p i l l a r y  
muscle  p r e p a r a t i o n .  The  deta i l s  of t he  e x p e r i m e n t a l  se t -up  
were descr ibed  in t h e  p rev ious  p a p e r  2. Drugs  used  were as 
follows: z -no rep inephr ine ,  DL-propranolol  hydroch lor ide ,  
DL-pindo101, DL-5-methyl-8-(2-hydroxy-3-tert-butylamino- 
propoxy)  c o n m a r i n  h y d r o c h l o r i d e  8 (C-3, Sankyo) ,  DL-O- 
2 -hydroxy-  3- ( t e r t -bu ty l amino ) -p ropoxy-benzon i t r i l e  hy-  
d roch lor ide  4 (K6166, Boehr inge r  Inge lhe im) ,  DL-l-tert- 
b n t y l a m i n o -  3- [o- ( t e t r a h y d r o - f u r f u r y l o x y ) p h e n o x y ] - 2 -  
p r o p a n o l  h y d r o c h l o r i d e  5 (Y-6124, Y o s h i t o m i  Seiyaku)  
and  DL- 1- (7 - indeny loxy) -3 - i sop ropy laminopropane -2 -o l  

hyd roch lo r ide  ~ (YB-2, Y a m a n o u c h i  Seiyaku) .  All  of t he  
agen t s  were i n j ec t ed  i n t r a - a r t e r i a l l y  w i t h  microsyr inges  
in a v o l u m e  of 10-30 [xl for 4 sec. 

N o r e p i n e p h r i n e  was used in a dose of 0.3 nmol  as an  
agonis t .  Successive a d m i n i s t r a t i o n s  of th i s  dose of nor-  
ep ineph r ine  caused  a l m o s t  t he  same  response  in eve ry  
tr ial .  Typ ica l  resu l t s  are shown in F igure  1 ( E x p e r i m e n t  
No. 9). Di f fe ren t  doses of a n  a n t a g o n i s t  were g iven  and  
0.3 n m o l  of n o r e p i n e p h r i n e  was cha l l enged  1 a n d  10 ra in  
a f t e r  t he  a d m i n i s t r a t i o n  of a n  an t agon i s t ,  a n d  t h e n  a t  
10 m i n  in t e rva l s  un t i l  t h e  con t ro l  response  was ob ta ined .  
T h u s  t h e  in t r ins ic  a c t i v i t y  of /%adrenergic agen t s  a n d  
t h e i r  b lock ing  a c t i v i t y  on  t h e  pos i t ive  ino t rop ic  response  
to  n o r e p i n e p h r i n e  could be  inves t iga ted .  K61366 f r e q u e n t l y  
and  p indolo l  occas ional ly  p roduced  t he  pos i t ive  ino t rop ic  
response  in doses wh ich  b locked  t h e  pos i t ive  ino t rop ic  
response  to no rep inephr ine .  The  o t h e r  agents ,  C-3, Y-6124, 
YB-2  a n d  propranolo l ,  w i t h  a dose as large  as 30 n m o l  
(C-3, 10 nmol)  occas ional ly  caused  a s l igh t  nega t ive  
ino t rop ic  response.  

Dose-effect  curves  for 4 new a n d  2 a u t h e n t i c  /%adren- 
ergic b lock ing  agen t s  are  shown  in F igure  2. These  va lues  
were ca lcu la ted  f rom t h e  d a t a  o b t a i n e d  1 m i n  a f t e r  t he  
a d m i n i s t r a t i o n  of an tagon i s t s .  K61366 was t h e  m o s t  
act ive ,  p indolo l  a n d  C-3 came  nex t ,  and  Y-6124 a n d  YB-2  
h a d  a l m o s t  t he  same  p o t e n c y  as p ropranolo l .  Re l a t i ve  
po tenc ies  are as follows: K61366 > p indolo l  > C-3 > Y- 
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Fig. 1. Comparison of 6 fl-adrenergie blocking agents in the blood-perfused papillary muscle preparation. Triangles indicate the time 
,when test agents (antagonists) were administered and dots indicate that for the injection of norepillephrille (agollist). Experiment was 
done in the same preparation (Experiment No. 9). 
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6124 = YB-2 = propranolol  which roughly corresponds to 
30, 10, 5 and 1. The  dura t ion  of blocking ac t iv i ty  was 
compara t ive ly  shorter  in K61366 and C-3 than  in o ther  4 
agents  as indicated in Figure  1. 

The present  result  of fi-adrenergic blocking ac t iv i ty  on 
the  inotropic response is a lmost  the  same to tha t  on the  
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Fig. 2. Dose-effect curves for 6 ~-adrenergic blocking agents on the 
positive inotropie response caused by 0.3 nmol of norepinephrine. 
Oridinates: Percent inhibition of the positive inotropic response to 
norepinephrine. Abscissas : Dose of antagonists. Each points indicate 
the means and vertical bars refer to S.E, 

chronotropic  response of the  excised and blood-perfused 
sino a t r ia l  node prepara t ion  of dog. We  conclude t h a t  
there m a y  be probably  no difference in the  #-blocking 
ac t iv i ty  of 6 compounds  be tween  on the  chronotropic  
and inotropic  responses in dog. 

Zusammenfassung. Es wurde die Potenz  sechs fi- 
adrenergischer  Blockierungsmi t te l  auf posi t iv  inot rope 
Wirkung  yon Noradrenal in  am isolierten, Blur  zufiihren- 
den Papi l la rmuskel  des Hundes  vergleichend untersucht .  
Die Reihenfolge der Wi rksamke i t :  K61366 > p i n d o l o l >  
C-3 > Y-6124 = YB-2 = propranolol  (30:10 : 5 : 1). 
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A Long Acting Respiratory Stimulating Agent: 1-(4,6 Bis allylamino-2-s-triazinyl)-4-(Bis p-fluor- 
obenzhydryl) Piperazine (S 2620) 

Todays  respi ra tory  s t imulants  for t r e a t m e n t  of respira- 
tory  insufficiency are po ten t  CNS s t imula t ing  substances ; 
they  induce convulsions even in the  presence of CNS de- 
pressants such as barbi turates .  Besides, they  increase oxy- 
gen consumpt ion  and CO S product ion,  so t h a t  the  result- 
ing hyperven t i l a t ion  does not  paral lel  the  concomi tan t  
ar ter ia l  Pa  CO S lowering. We  searched for compounds  
which act  on the  respi ra tory  t rac t  by the  in te rmedia ry  of 
bo th  carot id and aort ic  chemoreceptors  and wi thou t  CNS 
s t imula t ing  ac t iv i ty  and selected among  50 piperazine 
der ivat ives  1 the t i t le  compound  (S 2620) I I I  which was 
synthesized according to the  following scheme:  

NH ally[ 
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2-Chloro-4, 6-his a11ylamino-s-triazine I was prepared ac- 
cording to referenceK 1-(Bis p-f luorobenzhydryl)  pipera- 
zine I I  was prepared through condensation of bis-p f luoro- 
benzhydry l  chloride and anhydrous  piperazine.  1-(4,6- 
Bis allylamino-2-s-triazinyl)-4-(bis p-f luorobenzhydryl )  
piperazine I I I  has mp 181 ~ The bis (methane sulfonate) 

sEtOH (log e ); 227 of I I I  has mp  243~ (dec); UV -max: nm 
(4,52), 246 (4,53), 271Sh (3,28). 

I n  anaesthet ized and unanaes the t ized  dogs, S 2620, ad- 
minis tered by  the  i.v. (0.2 to 3 mg/kg) or oral route  (2 to 
5 mg/kg),  induced a long last ing increase of ven t i l a t ion  
wi thou t  changes of oxygen consumption,  carbon dioxide 

produc t ion  and respi ra tory  quot ient .  The  ar ter ial  Pa  CO 2 
decreases wi th  the  increase of blood pH.  Nei ther  in t ra-  
cisternal  nor in t raver tebra l  inject ion of S 2620 had any  
significant  effect on respirat ion.  The respi ra tory  s t imula-  
t ion is abolished by v a g o t o m y  and carot id  bodies dener- 
ra t ion .  I n  consequence,  S 2620 is a long last ing chemore-  
flex s t imulan t  wi thou t  complicat ion of cort ical  excitat ion.  

The s t imula t ing  effect of S 2620 upon respirat ion is not  
inf luenced dur ing oxygen  adminis t ra t ion,  metabol ic  aci- 
dosis and alkalosis, af ter  i.v. inject ion of mecamylamine ,  
hexameton ium,  atropine,  eserine and reserpine. The  LDs0 
(mice) of I I I  (bis methane  sulfonate) were found 210 mg/kg  
(i.v.), 390 mg/kg  (i.p.) and > 2 g/kg (p.o.). 

I n  clinical studies, the  effect  of acute  and chronic ad- 
minis t ra t ion  of S 2620 used for t r e a t m e n t  of acute  res- 
p i ra tory  insufficiency has been observed in pa t ien ts  wi th  
chronic pu lmonary  emphysema  and hypercapn ia  as in 
ba rb i tu ra te  in toxicat ion.  In  every  case, $2620 leads to 
hyperven t i l a t ion  wi th  a long last ing lowering of ar ter ia l  
Pa  CO S as well as to an increase in arterial  oxygenat ion.  
Ful l  reports  of the  chemis t ry  and pharmacology  ~ of this  
new agent  will be presented  in the  near  future.  

R#sumd. La (Bis allytamino-4, 6 s-tr iazinyl-2)-I  (bis p- 
f luorobenzhydryl)-4 pipdrazine est un s t imulan t  respira- 
toire & longue durde d 'ac t ion  et d @ o u r v u  d 'ac t ion  s t imu-  
lante  du syst~me nerveux  central .  
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