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Hypotensive and Ganglion Blockin~ Action 
of Methyl Substituted 3-Amino-norcamphanes 

The announcementX that  3-methylamino-isocamphane 
(Mecamylamine) (I) possessed potent ganglion-blocking 
properties seemed to call for a rather thorough revision 
of generally accepted concepts of the structure-activity 
relation of acetylcholine antagonism in autonomic trans- 
mission. 

A study was undertaken with the object of establishing 
the structural requirements for appearance of ganglion- 
blocking action, similar in nature and potency to that  
exhibited by I, in amines related to this substance. 

The results obtained with I and five methyl  substi tuted 
3-amino-norcamphanes, congeners of I, represented by the 
general formula 

R~ 

C 

,,.d \cC: 
R~-C-R~ , 

H~C I c (  

H 

are shown in the Table. 

The results indicate tha t  only minor variations in the 
number  and positions of methyl groups are permissible in 
order to mainta in  ganglion-blocking and hypotensive 
activity. I t  is evident tha t  the carbon atom at  position 
2 must  be substituted (214/3 is inactive). When this car- 
bon atom is substituted with two methyl groups it is of 
less importance, bu t  not  entirely insignificant, whether 
there is a C-methyl at  position 3 (compare 185/13 [= I] 
with 214/1). I t  is also seen that  a methyl group at position 
4 is permissible (215 is active), bu t  it  may also be absent 
(214/1 is active). The high activity of 185/13 taken together 
with the paradoxical behaviour of 213 indicate the pre- 
ference for grouping the substi tuents in a definite spatial 
relation to the amine function (not taking endo-exo iso- 
merism into account). 

The results further indicate a prominent  central factor 
in the hypotensive action of these compounds. Evidence 
for this is tha t  the blood pressure is still decreased and 
that  the carotis occlusion reflex is absent or suppressed 
after the nicti tat ing membrane contraction has again 
reached normal values, 

The compounds with pronounced hypotensive action 
elicit a reversible syndrome of central nervous origin in 
rats fed the substance for only short periods, while for 
instance Asa-214/3 does not call forth this syndrome and 
does not reduce blood pressure. Asa-213 has a quite po- 
tent  ganglion-blocking action, but  has a sustained hyper- 
tensive action. 

That  I is not active by any simple competitive anta- 
gonism of acetylcholine has been shown for other pharma- 
cological preparations by BENNETV, TYLER, and ZAIMIM. 

1 K. H.  BEYER, C. A. STON~, J .  E .  BAER, a n d  E .  J .  ZAWmSKi,  
°~0th I n t .  Phys io l .  Congress ,  B r u x e l l e s  1956, A b s t r a c t s  of C o m m u n i -  
c a t i ons ,  p .  94. - C. A. STONE, M. L.  TORCmANA, A. NAVARRO, a n d  
K. H.  13EYER, J .  P h a r m a c o l .  exp.  T h e r a p .  117, 169 (1956). 
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These observa t ions  t aken  toge ther  w i th  the results pre- 
sented in this paper  suppor t  the  v iew t h a t  I is no t  merely  
a ganglion blocker  wi th  a un i form peroral  absorpt ion and 
a prolonged act ion due  to  its pecul iar  reci reula t ion in the 
organism. (cf. BEYER el al.1). 

Recent  evidence ~ inc identa l ly  also points  to  the  im- 
portance of  cen t ra l  factors  in the  hypotens ive  act ion of 
ganglion-blocking agents  represent ing  several  of the more 
'or thodox '  species known to possess such action. 

Asa 214/1 was submi t t ed  to  a brief  clinical trial.  7 pa- 
tients w i th  grave  fixed hyper tens ion  were t rea ted  for 
8-33 days.  The  dai ly  doses were f rom 15 to  90 rag. Asa 
214/1 had  a s t rong hypo tens ive  effect, which, af ter  a 
single dose, could last  more t h a n  12 h. The  effect was 
pract ical ly the  same af ter  oral  and subcutaneous  admini-  
stration. The  effect ive dose was abou t  3 t imes  as great  as 
by t r e a t m e n t  wi th  I. 

Pa ra sympa the t i c  side-effects were tess pronounced  than  
by t r e a t m e n t  wi th  I. 

Asa 214/1, however ,  is unsui ted  for clinical use, as 5 
of the  t r ea ted  pa t ien ts  in t he  course of 8-16 days  dis- 
played s y m p t o m s  of cerebral  disorder :  t remor ,  a tax ia  
and choreiform movements .  Moreover ,  one pa t i en t  was 
hallucinated and  one developed a grave  psychosis.  All 
toxic s y m p t o m s  disappeared in less t han  30 days  af ter  
discont inuat ion of the  t r ea tment .  

Similar  cerebral  toxic  s y m p t o m s  have  been described 
after t r e a t m e n t  w i th  I% The  cause of the  symptoms  
is unknown.  
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Zusammen[assung 

5 Methyl -subs t i tu ie r te  3 -Amino-norcamphane  wurden 
im Vergleich zu 3-Methylamino- i socamphan  in bezug auf  
Blockierung der  Synapsen  der  au tonomen  Nervensys teme 
und b lu td rucksenkenden  Wi rkung  im narkot is ier ten  Tier  
untersucht.  

Die Ergebnisse  deu ten  auf  eine ganz spezifische Kon- 
stitutions- und Konf igura t ionsabhAngigkei t  der  Wirkung  
sowie auf  e inen komplexen  pha rmakodynamisehen  Me- 
chanismus, in dem die zentrale  ]31utdrucksenkung eine 
nicht unwesent l iche Rolle  spielt.  

E r fahrungen  aus kurzzei t igen klinischen Versuchen 
werden mitgete i l t .  

4 G. BENNETT, C. TYLER, and E. ZAI~tlS, Lancet 1957, II, 218. 
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and M. NICKERSO~', J. Pharmacol. exp. Therap. 120, 147 (1957). 
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Survival  of Bull  Spermatozoa  after Exposure 
to 150 atm N~ for 15 Days  

In  the  preserva t ion  of l iv ing cells th rough  deep  freezing, 
control lable  factors are of interest .  A m o n g  such  factors  
pressure is one t h a t  can  be easi ly and  rap id ly  changed.  
LORANT, LORANT, ANGRIST, and  KORPMAN 1, a m o n g  
others,  have  used high pressure as a means  for s tor ing  
blood a t  abou t  - 12°C wi thou t  freezing it. I nves t iga t ions  
of high pressures in re la t ion to freezing for the  p rese rva-  
t ion of l iv ing cells are no t  to  b~ found in the  l i te ra ture .  
MERYMAN z has s tudied  blood preserva t ion  t h rough  deep  
freezing using blood p ro tec ted  by  a modera t e  a m o u n t  of 
dextrose which was sprayed th rough  a nozzle agains t  the  
surface of l iquid n i t rogen  (-- 197°C) and  thus  r ap id ly  
t ransferred into  the  frozen s ta te .  I t  has  no t  been possible 
with MERYMAN!S exper imen ta l  condi t ions  to ach ieve  
vi t r i f ica t ion as inves t iga ted  by  LUYET 3, b u t  the  resul ts  
when thawing  and using the  blood for t ransfusion are  
good and seem promising even  for rout ine  use. F u r t h e r  
improvemen t  of the  m e t h o d  is thus  of in teres t  and could  
even tua l ly  be achieved if spray ing  was unde r t aken  in an  
a tmosphere  under  high pressure.  Technica l ly  this wou ld  
be possible using hydrogen  or  he l ium over  l iquid ni t rogen.  

Considering the pract ical  va lue  of v i t a l  deep  freezing 
and the  need to modify  the  process in di f ferent  ways  for 
different  materials,  i t  seems in teres t ing to inves t iga te  the  
effect of high gaseous pressure on some l iv ing ma te r i a l  
of re levance in vi ta l  deep freezing. One such mate r ia l  is 
the l iving sperm cell. Ear l ie r  inves t iga tors  4 have  demon-  
s t ra ted  tha t  mammal i an  tissues, such as skeletal  muscle 
and hear t  muscle and also blood s, can  to le ra te  a t  r o o m  
tempera tu re  hydraul ic  pressure of  a t  least  t000 a t m  for 
short  periods and for much  longer  periods if the t empera -  
ture is lowered or  the  pressure not  as high. These resul ts  
are impor tan t  if high pressure and release of the  same is 
t r ied as a means of modify ing  the  mechanics  of freezing. 
They  make  i t  probable  t h a t  the  pressure itself would  not  
be a first hand l imit ing factor.  F o r  our  exper iments  bul l  
sperm was chosen and was s tudied  under  pressure in a 
gaseous env i ronmen t  (packed in po lye thy lene  tubes).  
Li t t le  or nothing seems to have  been publ ished concerning 
the  tolerance of l iving m a m m a l i a n  cells agains t  gases un- 
der  high pressures. Our  best  knowledge seems to have  been 
collected in deep d iv ing  and in such research the  pressures 
ha rd ly  exeed 15 arm. A good tolerance,  agains t  h igher  
gaseous pressures also, is ev iden t ly  necessary if mater ia l  
for deep freezing is even tua l ly  going to be inves t iga ted  
and handled in a tmospheres  wi th  a ve ry  m u c h  h igher  
pressure. 

As a first s tep in the inves t iga t ion  of p rese rva t ive  freez- 
ing under  pressure, the au thor  has tes ted l iving bull sperm 
wi th  respect  to the  tolerance against  two different  gases, 
namely  N~ and H v  A m a x i m u m  pressure of 150 a t m  was 
used. Bull  sperm was chosen because the  p rese rva t ive  
freezing of such mater ia l  is a l r eady  in rout ine  use in some 
places and also because i t  is easi ly avai lable  f rom the  
farmers '  organisat ions for art if icial  inseminat ion.  (For  
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