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Alkoxytrimethylammonium Salts 
and Muscarine 

I n  connec t ion  wi th  n a t u r a l  p r o d u c t  s tudies,  we h a v e  
had  occas ion  to  cons ider  t h e  chemica l  and  p h a r m a c o l -  
ogical  p roper t i es  of a l k o x y t r i m e t h y l a m m o n i u m  salts.  

M e t h o x y t r i m e t h y l a m m o n i u m  i o d i d e , e t h o x y t r i m e t h y l -  
a m m o n i u m  iodide,  and  p r o p o x y t r i m e t h y l a m m o n i u m  
iod ide  h a v e  been c o m p a r e d  in severa l  pha rmaco log ica l  
tes t s  w i t h  t e t r a m e t h y l a m m o n i u m  iodide,  e thy l t r i -  
m e t h y l a m m o n i u m i o d i d e , a n d  p r o p y l t r i m e t h y l a m m o n i u  m 
iodide.  T h e  resul ts  are  t a b u l a t e d  below.  I n  genera l  t h e  
alkoxy a n d  alhyl t r i m e t h y l a m m o n i u m  sal ts  a p p e a r  v e r y  
s imi la r  in b iological  proper t ies ,  man i f e s t i ng  typ ica l  
chol inergic  a c t i v i t y  (Table).  

M e t h o x y t r i m e t h y l a m m o n i u m  iodide x causes an  effect  
on the  ca ro t id  pressure  of chlora losed  dogs s imilar  to  
t h a t  of t e t r a m e t h y l a m m o n i u m  iodide  (IV), t he  a c t i v i t y  
ra t ios  be tween  I and  IV  be ing  1 : 1.5 and  1 : 3, depend ing  
upon  the  e x p e r i m e n t a l  condi t ions .  

As the  molecu la r  we igh t  of c o m p o u n d s  in t he  above  
series increases,  a change  in the  p h a r m a c o l o g i c a l  ac t ion  
is obse rved  f rom a hype r t ens ion  of t he  n ico t ine  t y p e  to  
a muscar ine- l ike  hypo tens ion .  This  e f fec t  t akes  place 
more  r ap i d ly  and the  muscar in ic  p roper t i es  are  more  
in tense  in the  a l k o x y q u a t e r n a r y  de r iva t ives .  A t  a dose 
of 0.1 m g / k g  i .v. ,  p r o p y l t r i m e t h y l a m m o n i u m  iodide  
(VI) a n d  to  a s o m e w h a t  g rea te r  e x t e n t  p r o p o x y t r i m e -  
t h y l a m m o n i u m  iodide  ( I I I )  are  h y p o t e n s i v e  in t he  
normal dog; atropine changes the blood pressure to a 
m o d e r a t e  hype r t ens ion .  

F u r t h e r m o r e  t h e  two  series h a d  s imi lar  p roper t i e s  as 
d e t e r m i n e d  by  t r e a t m e n t  of  p repa ra t ions  of  i so la ted  
in tes t ina l  s t r ip  of rabb i t ,  of  t h e  muscle  R e c t u s  abdomin i s  
of  t h e  t o a d  and  of a n e u r o m u s c u l a r  p r e p a r a t i o n  of  t h e  
toad ,  as well  as t o x i c i t y  tes ts  on mice  a n d  rabb i t s .  

I t  is i n t e re s t ing  t h a t  the  a l k o x y t r i m e t h y l a m m o n i u m  
sal ts  resemble  muscar ine ,  n o t  on ly  in pha rmaco log ica l  
proper t ies ,  b u t  in ce r ta in  chemica l  p roper t ies  as well.  
K()GL x has sugges ted  a l t e r n a t i v e  s t ruc tu res  for t he  
a lkaloid  : 
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N(CHs) +,Y - N ( C H 3 ) + X -  

x F. K6OL, H. DUISBERG, and H. ERXLEBEN, Ann. Chem. 486, 
156 (m31). 

b u t  s y n t h e t i c  p roduc t s  w i t h  these  s t ruc tures ,  although 
poss ib ly  incor rec t  conf igura t ions ,  have  no appreciable 
muscar in ic  a c t i v i t y  1. I t  m a y  be  s ignif icant  t ha t  an 
a l k o x y t r i m e t h y l a m m o n i u m  sa l t  con ta ins  a potential 
a l dehyde  group .  MEISEI~HEIMERS has  shown that 
c o m p o u n d s  of t he  s t ruc tu re  RCH~ON(CH3)~X axe de- 
composed  b y  a lkal i  to  t r i m e t h y l a m i n e  and  the  corres- 
pond ing  a ldehyde  (RCHO) .  This  r eac t ion  resembles  the 
d e g r a d a t i o n  o f  musca r ine  b y  s i lver  ox ide  to  t r imethyl-  
amine  and  c~,fl-dihydroxyvaleric acid, as s i lver  oxide 
wou ld  oxid ize  an  i n t e r m e d i a t e  a ldehyde .  T h e  SCHIFF 
a n d  ANG:ELI-RIMII~I a ldehyde  reac t ions  ob t a ined  with 
musca r ine  m a y  also be  exp la ined  b y  an  a lkoxy-quater -  
n a r y  s t ruc tu re .  

As alkal i  is e m p l o y e d  in t he  ANGELI-RI~INI test, 
a l k o x y q u a t e r n a r i e s  should  func t ion  as aldehydes. 
SCHIFF tes t s  on m e t h o x y  and  e t h o x y t r i m e t h y l a m m o n i u m  
iodides  are n e g a t i v e  in the  cold, b u t  pos i t ive  on heating 
for one m i n u t e  a t  80 °, cond i t ions  in which  a control  is 
n e g a t i v e ;  t he  c lose ly- re la ted  t r i m e t h y t a m i n e o x i d e  hy- 
d rochlor ide  gives  a pos i t ive  t es t  a t  r o o m  tempera tu re .  

One o b s e r v a t i o n  concern ing  the  a ldehyde  funct ion of 
muscaxine  is b e t t e r  unde r s tood  in t e rms  of a potential 
t h a n  a free a ldehyde  group.  This  is the  fai lure  of at tempts 
to reduce  muscaxine  w i t h  h y d r o g e n  and  platinum 
ca ta lys t .  

I t  appears  wor thwh i l e  to  e x a m i n e  more  a lkoxyquater -  
naries,  espec ia l ly  a m y l o x y  and  o x y g e n a t e d  amyloxy 
compounds ,  a s suming  a re la t ion  to  muscar ine .  The 
m e t h o d  used  for  t he  p r e p a r a t i o n  of t h e  m e t h o x y ,  eth- 
o x y  and  p r o p o x y t r i m e t h y l a m m o n i u m  iodides,  reaction 
of  t r i m e t h y l a m i n e o x i d e  w i t h  a lkyl  iodideS, gives a 
c o m p l e x  m i x t u r e  of p roduc t s  which  c a n n o t  be satis- 
f ac to r i ly  s e p a r a t e d  w h e n  b u t y l  iodide  is used.  Other 
syn the t i c  m e t h o d s  will  be s tudied .  
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Zusammenfassung 
Es wird  die aze ty lchol inAhnl iche  W i r k u n g  der  Alkoxy- 

t r i m e t h y l a m m o n i u m s a l z e  aufgeze ig t  und  im Vergleich 
zur  S t r u k t u r  der  na t i i r l i chen  Muskar ine  diskut ier t .  

1 F. KOGL and H. VELDSTRA, Attn. Chem. sag, 1 (1942). 
J. MEmENI~EIMER, Ann. Chem. 397, 273 (1913). 

Substance 

I. MeONMeSI ~ 
II .  EtONMeSI ~ 

I I I .  PrONMeSI s 
IV. MeNMe3I 
V. EtNMeZI 
VI. PrNMe3I 

m.p. 

161 ° 
122 ° 

125o-138 ° 
230 ° 
sub 
188 ° 

Blood pressure in ehloralosed dog 1 

Normal * 

Hypertension (0.075-0.15) 
Hypotension followed by 

hypertension 
Hypotension 
Hypertension (0.05) 
Hypertension (0-1-0.2) 
Hypotension 

Atropinized a 

Hypertension 
Hypertension 

Slight hypertension 
Hypertension 
Hypertension 
Slight hypertensior 

Toad 4 

Rectus 
abdominis 

20 
15 

2-5 
2.5 

10 
50 

Rabbit 5 

isolated 
intestine 

2 
4 

2 
1 
1.5-2 

2O 

Mouse Rabbit 

L.D-5o ~.D.~0 
1.V. 1.V, 

25 
40 

50 
10 
15 
80 

1 I.v. injection. 
2 The data in the brackets represent the dose in mg/kg causing 

a blood pressure rise of 80-100 mm Hg. All doses are expressed in 
weight o//ree base. 

s Atropine, 2 mg/kg i.v. 
4 Contraction compared with that of aeetylcholine (0-5 rag/l), 

isolated muscle, RINGER solution, doses in mg/l. 
5 Contraction of isolated intestine strip compared with that of 

tetramethylammonium iodide (1 mgfl), Tyrode solution, doses in 
mg/1. 

e 1%: Cale., 58-57; found, 58.52. 
1%: Cale., 54-92; found, 55.10. 

s 1%: Cale., 51.78; found, 51.86. The melting point of the com- 
poundiserratie (125-138 °) and is lower than the reported value of 
145 °. However the purity of this sample and the other quaternaries 
was checked by paper chromatography. 


