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Very few kinetic studies of substltutlon at the 
alver(I) ion have been reported [ 1,2] These studies, 
which refer to aqueous solutions, suggest that the 
rates of such substltutlons mvolvmg displacement 
of water are very fast indeed We now report on the 
reaction between dlphenylmethylene bls-mercapto- 
ethanol (A) and silver(I) ions m water This reactlon 
involves rates cu lo’-fold slower than those reported 
m previous studies, which concern particularly the 
hgands thlosulphate and 1 ,lO-phenanthrohne 

Detailed kmetlc and product analyses show that 
A(25X 10-5M)andsllver(I)lons(>25X 104M, 
added as AgC104) react as follows (coordmated 
water molecules have been omitted for slmphclty) 
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A+Ag+-- 

k-1 
1 l-complex K = kl/k-l (1) 

1 l-complex t AZ +--- 1 2-complex (2) 

1 2-complex + 3Hz0 --+ Ph*C=O t 

2AgSCH2CH20H •t 2H30 + (3) 

The reactions were normally conducted at a constant 
lomc strength of 0 05 M (added NaC104) and are 
unaffected by the presence of acid (HC104, lob4 - 
0 10 M) By comparison with equlhbrla (1) and (2), 
the decomposrtlon (3) 1s very slow The equlllbnum 
posltlon for (2) lies far to the left Equlhbnum (l), 
our present concern, can therefore be studied with 
little interference from reactlons (2) and (3) The 
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1 lcomplex has E = 13,600 at 254 nm, where A 
has e = 3,400 The establishment of equlllbnum (1) 
can be followed by stopped-flow spectrophotometry 

(kobs = kl[A$] t kml) and the values of D=(final 
absorbance) at various silver ion concentrations 
lead to a value for K (= k,/k-1) We find K=900 * 
90 M-l, kl = 750 f 50 M-‘s-l and k-l = 0 84 * 
0 14 s-l at 25 “C For the thlosulphate ion the rate 
constant analogous to k, 1s reported to be >109 
M-' se1 at 25 “C and that for l,lO-phenanthrohne 
1s probably sumlarly large [l, 21 The baslclty of A 
can be estimated [3, 41 to be (very approxunately) 
1011-101* tunes smaller than that of these other 
hgands (at least towards the proton) so that the 
factor of about 10’ m the forward rate constant 
appears reasonable if an assoclatlve mechamsm 
obtams for the substltutlon Our results therefore 
point to such a mechanism at sdver(1) and represent 
the first clear evidence for It 

Expenments with other thloacetals and with 
other metal ions, to be detailed m our full report 
of this work, suggest that the 1 l-complex has the 
chelated stru&&,-B 
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