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Figure I-Superimposed phase transition diagrams of sodium 0-, m-, 
and phydroxyberrzoates-benzalkonium chloride coaceroate systems 
a1 24”. (Data for sodium 0-Irydroxybenzwte from Reference 1.) 
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Figure 2-Phase transitiotr diagram of sodium beirzoate-berrzal- 
koniwn chloride coaceroate system at 24”. Dark area [n represents 
tire region of coacerDate formation a1 the top, and light area represents 
the region of no coaceroatc formation. 

In the case of the sodium hydroxybenzoate and 
benzalkonium chloride coacervate system, the denser 
coacervate phase, on heating, becomes lighter and moves 
to the top of the equilibrium liquid. 

The increase in benzalkonium chloride concentration 
at constant salt concentration results in either a lighter 
coacervate phase or a monophasic solution (Fig. 1). 
Since benzalkonium chloride is lighter than water, an 
increase in micellar aggregation results in a lighter 
coacervate phase and hence the coacervate moves to the 
top of the equilibrium liquid. Figure 1 also shows the 
similarity in patterns of phase transition diagrams of all 
three salts of hydroxybenzoate, and they follow the 
same order as the degree of solubility (o-hydroxyben- 
zoate being least soluble and p-hydroxybenzoate being 
most soluble). The sodium benzoate system did not 
form a denser coacervate phase; this is probably be- 
cause of the structural changes in the micelle size and/ 
or shape resulting from the absence of a hydroxyl 
group. 

(1) D. Shah, B. Ecanow, M. Sadove, and F. Shieh, 1. Pharm. 
Sci., 62, 121q1973). 
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Sir: 

While most compounds possessing cholinergic ac- 
tivity are quaternary amine derivatives, several tertiary 
amines are known to possess significant cholinergic 
activity. Pilocarpine is perhaps the most widely known 
example of a tertiary amine derivative possessing thera- 
peutically useful cholinergic activity. The cholinergic 
activity, or lack thereof, of the quaternary methiodide 
salt of pilocarpine has been a point of interest for some 
time. Wojciechowski and Ecanow (1, 2) prepared a 
series of quaternary salts of pilocarpine and later re- 
ported (3) that pilocarpine methiodide lacks muscarinic 
activity. Hanin et al. (4) confirmed this report while 
presenting the correct chemical structure of the meth- 
iodide. 

During studies designed to  clarify the structural and 
conformational requirements for cholinergic activity of 
pilocarpine (5,6), we examined the effects of pilocarpine 
methiodide on the ileum of the guinea pig. We confirmed 
the earlier reports that the quaternary salt lacks mus- 
carinic activity but, more significantly, observed ( 5 )  that 
this salt possesses the ability to  antagonize the mus- 
carinic effects of acetylcholine. Subsequent to our 
observation, Ben Bassat ef al. (7) reported the cholinergic 
antagonist activities of a large number of quaternary 
salts of pilocarpine but, curiously, neither reported any 
data regarding the methiodide salt nor mentioned 
previous studies on this compound. In view of these 
facts, we feel it of importance that we report our ob- 
servations. 

The methiodide of pilocarpine was prepared from 
pilocarpine in the standard manner, and the physical 
data (elemental analyses, IR and NMR data, and 
specific rotation) were consistent with the earlier reports. 
Antagonism of the muscarinic actions of acetylcholine 
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on the guinea pig ileum was measured by known pro- 
cedures (8). A p A ,  value (9) of 2.2 was determined. 
While the degree of antagonism observed is much 
weaker than that observed for atropine [pAr = 9.0 (lo)], 
it is significant that these effects have not been previously 
reported. 

The effects of pilocarpine methiodide on eel acetyl- 
cholinesterase were studied’, and weak, uncompetitive 
inhibition was observed (K, = 1.64 X lo-‘). 
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Binding of Sulfonylureas to Serum Albumin 
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Sir: 

A recent paper (1) concerned the binding of the sul- 
fonylureas, tolbutamide, chlorpropamide, and aceto- 
hexamide, to serum proteins. We have studied the 
binding of tolbutamide and chlorpropamide to serum 
albumin and find that there are substantial differences 
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Figure l-Scatchard plots for the binding of tolbutamide to serum 
albumiir irr 0.067 M buffer at p H  7.4 aird 37”. Key: open symbols, 
1% albumiir; closed symbols, 2% albumiii; A, 1% human serum 
albumirr in trornethami~rc buffer; B, 2 x  lrumarr serum albumin in 
iromethamine buffer; @, V, Judis’ ( I )  results (40”); C, lruman serum 
albumiir in plrospliate bhffer; and D,  bovine serum albumiir in plios- 
plratr buffer. All points are experimental while the solid lines were com- 
puted from the binding parameters. 

between our results and those of Judis (1). In this com- 
munication we present some results for comparison and 
attempt to  reconcile the differences. 

The drug-protein interaction was characterized using 
a dynamic dialysis technique. The method and ap- 
paratus were based on those described by Meyer and 
Guttman (2). A concentration of 1 or 2x serum al- 
bumin was used, buffered to pH 7.4 with 0.067 M 
phosphate buffer. The volume and frequency of sam- 
pling were such that the concentration of drug in the 
outer compartment never exceeded 5 x  of the free con- 
centration in the protein compartment to ensure that 
dialysis proceeded under sink conditions. 

Tolbutamide was estimated by two separate methods: 
(a) in buffer, by direct UV spectrophotometry a t  228 
nm., and (b)  in solutions containing protein and/or 
other interfering materials, by a modification of the 
colorimetric procedure of Alessandro et al. (3). Chlor- 
propamide was estimated spectrophotometrically at  
231 nm. 

The decline in drug concentration, D,, within the 
dialysis bag was followed as a function of time. From a 
knowledge of the intrinsic dialytic rate constant and 
the instantaneous dialysis rate at  any time, t ,  the free 
concentration in the protein compartment was esti- 
mated. The instantaneous rate of dialysis was obtained 
by fitting the plot of D ,  oersus time to an equation of 
the form: 

D ,  = DP + at + bra + cta + dt‘. . . (Eq. 1) 
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