
1336 Specialia EXPERIENTIA 28/11 

Selec t ive  f l - A d r e n e r g i c  Myocard ia l  S t i m u l a n t  

Various 1-amino-2-propanols  subs t i t u t ed  at  the  3-posi- 
t ion wi th  n a p h t h o x y  or p h e n o x y  groups produce  blockade 
of cardiac and smoo th  muscle f l - sympathet ic  effects  ~. 
Some of these also produce  f l -s t imulant  effects ~. Recent ly ,  
selective fl-agonistic blocking agents  were found.  Butox-  
amine  only blocks f l - sympathe t ic  smoo th  muscle and 
metabol ic  effectsa; practolol  (ICI-50,17 2) produces  a 
cardioselect ive b lockade ~. 

This communica t ion  describes the  synthes is  and some 
pharmacologica l  proper t ies  of ( -~)- l - isopropylamino-3-(2-  
th iazoloxy)-2-propanol  HC1 (VIb, Figure 3), abbrev ia ted  
ITP,  which,  unlike the  a fo rement ioned  agents,  is a 
selective myocard ia l /%s t imulan t .  

Melhods. 14 open ches t  pen toba rb i t a l  anes the t i zed  
mongrel  dogs of e i ther  sex were used. Femora l  ar ter ial  

blood pressure  was measured  f rom an indwel l ing ca the te r  
and t ransducer .  Myocardia l  force was measured  wi th  a 
s t ra in  gauge ~ on the  r igh t  ventr ic le  and  hea r t  ra te  was 
recorded by  a t achomete r .  

Results  and discussion. As l i t t le  as 0.1 mg/kg  of I T P  i.v. 
p roduced  a marked  increase in hea r t  ra te  and  force 
(Figure 1). Unlike isoproterenol ,  which  is shor t  acting, 
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Fig. 1. Responses of the pentobarbital-anesthetized dog's blood pressure (BP), heart rate (HR) and force of myocardial contraction (Force) 
to i.v. isoproterenol (Iso), ITP and practolol. Calibration of blood pressure in mm Hg, force in grams tension and heart rate in beats/rain. 
The speed of recording was 2.5 cm/rain. Panels shown are exerpts from a single day's experiment. Actual time of compound injection is indi- 
cated between bottom two recordings. 
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Fig. 2. Legend as in Figure 1. Panels A through D are excerpts from one day's experiment. Panel E was taken from a different study. Note 
that force calibrations are different in these two studies. A cumulative total of 0.31 mg/kg ITP was given i.v. between A and B. 

I T P  effects  pers i s ted  for 2 to  3 h (Figure  1C a n d  D). 
Depressor  responses  were a b s e n t  or m i n i m a l  a t  low 
m y o c a r d i a l  s t i m u l a n t  dose levels (compare  F igure  1A 
w i t h  B) b u t  were ev iden t  a t  h ighe r  dose levels. 

W e  f ind  th i s  absence  of b lood  pressure  a l t e r a t i o n  b y  I T P  
dif f icul t  to  explain .  The  fl-agonist ic vascu la r  ac t ion  of I T P  
m u s t  be  a b s e n t  or m i n i m a l  a n d  thus ,  l a rge ly  r e s t r i c t ed  to 
t he  hea r t .  However ,  I T P  increases  in  ca rd iac  force, r a t e  
and  o u t p u t  should  cause  a pressor  response  if p e r i p h e r a l  
r es i s t ance  was una l t e red .  If  I T P  p roduced  some pe r iphe ra l  
v a s o d i l a t a t i o n  wh ich  exac t l y  c o u n t e r b a l a n c e d  card iac  
ou tpu t ,  a d m i n i s t r a t i o n  of a card iose lec t ive  #-blocker ,  
viz. ,  practolol ,  should  i n h i b i t  card iac  responses  and  un-  
m a s k  a n y  obscured  I T P  vasod i l a to r  effect. P rac to lo l  
(0.2 mg/kg ,  i.v.) supe r imposed  u p o n  an  on-going  I T P  
response  due  to  0.1 m g / k g  induced  a b lockade  of t he  I T P  
increase  in h e a r t  r a t e  a n d  force b u t  no v a s o d i l a t a t i o n  was 
seen (Figure  1F), even  t h o u g h  i sopro te reno l  (0.5 Fg/kg, 
i.v.) depressor  responses  pe rs i s t ed  (Figure 1G). 

I T P  appea red  to  p roduce  t a c h y p h y l a x i s  (compare  
F igure  1B w i t h  E). To e x a m i n e  t h i s  fu r ther ,  ilv. doses of 
ITP ,  viz.,  10, 20, 40, 80, 160 and  1000 Fg/kg, were g iven  
to 3 dogs, spaced  a t  30 ra in  in te rva ls .  All  ca rd iovascu la r  
responses  d i m i n i s h e d  a f t e r  t he  f i rs t  or second dose. 
F igure  2 B  ind ica tes  t h e  f ina l  1 m g / k g  dose of ITP .  Ad- 
m i n i s t r a t i o n  of 1 mg/kg,  i.v., of a m p h e t a m i n e  caused  an  
u n u s u a l l y  smal l  h e a r t  force and  r a t e  response  whi le  a 
m a r k e d  pressor  response  pe rs i s t ed  (Figure 2D).  I n  F igure  
2E,  0.1 m g / k g  of a l~nphetamine in a n  u n t r e a t e d  a n i m a l  
caused a p r o n o u n c e d  increase  in h e a r t  r a t e  a n d  force b u t  a 
less in tense  pressor  response.  

Such  t a c h y p h y i a x i s  to  I T P  a n d  cross t a c h y p h y l a x i s  
w i t h  a m p h e t a m i n e  m a y  be  exp la ined  in severa l  ways.  I t  
is possible  t h a t  I T P  acts  i nd i r ec t ly  l ike a m p h e t a m i n e  or 
t y r a m i n e  b y  caus ing  a release a n d / o r  b y  i n h i b i t i n g  a re- 
u p t a k e  of s y m p a t h o m i m e t i c  amines  6. W e  f ind d i f f icul ty  
w i t h  th i s  c o n t e n t i o n  because  a) I T P  would h a v e  to cause  
a su s t a ined  release;  b) t he  release would h a v e  to occur  
specif ical ly  in the  m y o c a r d i u m  a n d  no t  per iphera l ly .  

Large  doses of I T P  i n h i b i t  al l  of t he  effects of isopro- 
t e reno l  (Figure 2, A a n d  C), b u t  l i t t l e  i n h i b i t i o n  occurs  
w i t h  lower  doses. Thus ,  I T P  t a c h y p h y l a x i s  could also be  
exp la ined  on  t h e  bas is  of a self imposed  S-blockade.  To 
c lar i fy  t h e  pha rmaco log ica l  ac t ions  of ITP ,  f u r t h e r  
s tud ies  are be ing  car r ied  out.  

T h e  syn thes i s  of I T P  is ou t l i ned  in t h e  formulae .  
R e a c t i o n  of 2 -b romoth iazo le  (I) 7 w i t h  t h e  sod ium al- 
koxide  of glycerol  ace ton ide  (II) in  m o n o g l y m e  a t  re f lux  
fu rn i shed  t h e  e the r  ( I f I )  s [bp 95-100 ~ (0.3 m m ) ;  n~) 5 
1 �9 4966 ; ,%max 235 n m  (log e 3.73)]. Br ief  exposure  of ( I I I )  
to  aqueous  0.1% HC1 afforded t h e  diol  ( IVa)  [n~) 5 1. 5470; 
)~maz 236 n m  (log e 3.71)] wh ich  was conve r t ed  in to  t h e  
mesy l a t e  ( IVb)  b y  t r e a t m e n t  w i t h  1 �9 2 equiv,  of m e t h a n e -  
su l fonyl  chlor ide  in py r id ine  (5~ Af te r  30 ra in  t h e  
r e su l t i ng  m i x t u r e  was d i lu ted  w i t h  d ry  e the r  an d  t r e a t e d  
d i rec t ly  w i t h  an  excess of solid sod ium m e t h o x i d e  to  give 
the  epoxide  (V) [ca. 75-80 ~ (0.05 m m ) ;  n~) 5 1 �9 5254; A . . . .  
235 n m  (log e 3.71)] 9 . 

R e a c t i o n  of (V) w i t h  a n  excess of i sop ropy lamine  in 
e t h a n o l  so lu t ion  y ie lded t h e  l iquid  ( -F ) - l - i sop ropy lamino-  
3 - (2- th iazo loxy) -2-propanol  (VI a) wh ich  was t r a n s f o r m e d  
in to  t h e  c rys ta l l ine  h y d r o c h l o r i d e  sa l t  (VIb)  ( ITP)  upon  
exposure  to  d ry  HC1 gas in  e t h e r  Imp 162-163~ ~ma~ 
235 n m  (log e 3.71)] 1~ 

Zusammenfassung. ITP ,  dessert Syn these  besch r i eben  
wird,  erwies sich a m  H u n d e  als ein s tarkes ,  kard ia les  
~ -S t imulans .  Da  s u c h  n a c h  m y o k a r d i a l e r  f l -Blockade m i t  
P rac to lo l  der  B l n t d r u c k  d u r c h  I T P  n i c h t  wesen t l i ch  ge- 
s enk t  wurde,  k a n n  es als herzspez i f i sch  angesehen  werden.  
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