
Compound 
Melting -__-- 

in n R .  R' Formula point (" C.) -__-- 
IB 6 8 Et Et C,,H,,N,I, 235-235.5' 

Ic  8 6 Et Et C,,H,,N,I, 246,5247" 

ID 8 8 Et Et C,,HS8N4I4 253.5-254' 

IE 6 10 Et Et C48H04N414 167.5-168.5' 

IF 10 6 Et Et C,,H,,,N,I, 221-222" 

IH 6 6 Et n-Pr C,,H,,N,I, 197.5-198.5" 

Cd.HIOBNIISII 165.5-166.5" n 
I11 CJLoNJ.  248" 

~- - - -  
---~- 
----- 
___-- 
----- 
----- 
----- 

Nitrogen (per cent) 
~ _ _ _ ~  ~ 

Found Required Found Required 

Iodine (per cent) 

~ _ _ _ ~ ~  
4.8 4.9 45.2 44.7 

4.8 4.8 43.7 43.6 

4.7 4.7 42.5 42.6 

4.7 4.8 43.2 43.6 

4.7 4.6 41.6 41.6 

4.9 4.8 43.7 43.6 

4.2 4.1 46.2 46.0 

5.0 5.0 45.6 4 5 3  

~~-~ 
~ _ _ _ _ _ _ _ _ .  

_ _ ~ _ _ _ _ _  
~ _ _ _ - _ _ _  
~ _ _ _ _ ~ _ _ _  
~ - - ~  
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Preliminary observations upon a series of NNNN-tetra-onium com- 
pounds (IA to IH), an NNSNN-penta-onium compound (11) and an 
NNNNNN-hexa-onium compound (111) have so far indicated that 
inter-onium distance is more important in determining the type of 
activity than the overall length of the molecule or the number of 
onium centres it contains. 

IN Part I11 of this series1 we made a preliminary report on the neuro- 
muscular blocking activity of the linear NNNN-tetra-ethonium com- 
pounds, trihexatetrazonium (IA; m = n = 6 ;  R = R = Et) and tri- 
decatetrazonium (IG ; m = n = 10 ; R = R' = Et), chemically related 
to the tris-ethonium salts described p rev iou~ ly~~~ .  We have now prepared 

[ ,>(cmm.k.(cH ) .G.(CH~),N--R 41- 

- R R  A p;AR +'Rl \ R  

(1) 

the further series of tetra-onium compounds (I), described in Table I, the 
NNSNN-penta-ethonium compound, 7,7,14,21,21-penta-ethyl-7,21-dia- 
zonia-14-thioniaheptacosy1enebis (triethylammonium) penta-iodide (11), 
and the NNNNNN-hexa-ethonium compound, 7,7,14,14,21,21,28,28-octa- 
ethyl-7,14,21,28-tetra-azoniatetratriacontylenebis (triethylammonium) 

TABLE I 
THE CHEMICAL CHARACTERISTICS OF THE LINEAR NNNN-TETRA-ONIUM COMPOUNDS, 
IB TO I H  OF THE NNSNN-PENTA-ONIUM COMBOUND (11) AND OF THE ""NN- 

HEXA-ONIUM COMPOUND (111) 
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NEUROMUSCULAR BLOCKING AGENTS. PART V 

hexa-iodide (111). Preliminary pharmacological observations on these 
compounds are recorded below. 

Et3~(CH3,~(CHz),r;(CH~),~(CHz),~(CH3,iEt3 61- [I A A A A  -1 
Et Et Et Et Et Et Et Et - 

(111) 

The experimental methods and materials have been described in detail 
e l ~ e w h e r e ~ ~ ~ .  Table I1 summarises some of the properties of the new 
compounds and includes for comparison trihexatetrazonium tetra- 
ethiodide (IA) and tridecatetrazonium tetra-ethiodide ( 1 ~ ) ~ .  Our pre- 
liminary observations indicate that the neuromuscular blocking actions of 
compounds IB, Icy ID, IE, IH, I1 and I11 qualitatively resemble those of 
tubocurarine (TC) rather than those of decamethonium (C 10). These 
compounds all caused a flaccid paralysis in chicks, had no direct stimulant 
actions on the isolated frog rectus abdominis muscle and on this tissue 
antagonised the action of acetylcholine. Most of their other properties 
were TC-like but we noted that ID, IE, I1 and I11 were incompletely 
antagonised by neostigmine and in addition ID and I1 incompletely 
antagonised by edrophonium. These observations may be significant 
should these compounds be considered for clinical trial in anaesthesia. 
Of the compounds tested IF was in some ways the most interesting. In 
some experiments it caused twitching of the limbs, had a very prolonged 
action and block was intensified by edrophonium and unaffected by 
neostigmine. Block was not potentiated by ether and in the chick, IF 
caused an initial spastic paralysis which changed to flaccid. It had no 
direct stimulant action on the frog rectus abdominis muscle. 

Although our observations on the compounds described are incomplete, 
certain interesting trends are shown. It appears that inter-onium distance 
is more important in determining the type of activity than the overall 
length of the molecule and the number of onium centres which it contains. 
Compounds in which n and m = 6 or 8 are essentially TC-like in their 
qualitative effects but when n = 6 and m = 10, C 10-like activity appears 
and is increased when n = m = 10. 
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DISCUSSION 

After Mrs. Stothers presented the papers there was a DISCUSSION. 
The following points were made. 

The introduction of an isopropyl group into the study had been con- 
sidered but serious interactions might arise as the grouping was bulky. 
The metabolism of the compounds had not been studied, but the 
rapidity of action of most of the compounds suggested that this did not 
occur. The NSN compounds were excreted unchanged. 
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